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Procedure

Test Site—The test area shall consist of a flat open space free of any large reflecting surfaces, such as a
signboard, building, or hillside, located within 30 m of either the microphone or the machinery being measured
(see Figure 1).
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4.1.2

4.1.3

41.4

4.1.5

4.1.6

416.1

4.1.6.2

The minimum measurement area (see Figure 1) shall consist of the triangle formed by the microphone
location, points A and B, and the rectangle formed by points A, B, C, and D. Both designated areas shall be
smooth concrete or smooth and sealed asphalt or a similar hard and smooth surface. The rectangle formed
by points C, D, E, and F shall consist of hard-packed earth. The planes between the microphone location
and line AB and planes encompassed by points A, B, C, F, E, and D shall form a continuous, uniform plane.
If a minimum measurement area test site is used, it will require reorientation of the machine for each major
surface measurement during the stationary tests, and the moving tests will have to be run in opposite
directions. The other option is to have a larger measurement area test site and relocate the microphone for
the series of prescribed test conditions with the machine in one position for stationary tests and driving by in
only one direction for moving tests.

Because bystanders may have an appreciable influence on the meter response when they are in the vicinity
of the earthmoving machinery or microphone, not more than one person, other than the gbgerver reading the
meter, shalll be within 17 m of the earthmoving machinery and 2 m of the measuring{microphone, and that
person shal| be directly behind the observer who is reading the meter, on a line throgigh the microphone and
the observef (see Figure 1).

The ambient sound level due to sources other than the machinery being meéasured (inclyding wind effects)
shall be at Ieast 10 dB(A) lower than the sound level of the machinery béing measured. (See 4.3.3.)

The surfacqg between and under the machinery and microphonesshall be smooth and flee of acoustically
absorptive rhaterial, such as snow or grass.

For all statignary tests, the machine shall be located on the hard surface area formed by points A, B, C, and
D in Figure [L.

Moving Test

(7]

For movir]g tests of all rubber-tired machines, the path of travel shall be across the ared defined by points
A, B, C, ahd D in the directions shown in*Figure 1.

For moving tests of all steel wheel“er track type machines, the path of travel shall bg across the area
defined by C, D, E, and F in the_directions shown in Figure 1.

4.2 Tests Required—Machines that)are used primarily in a mobile mode shall be tested per 4.2.1.1, 4.2.1.2,

421.3,42.14, and 4.2.2.

Combined machines (such as loaders with a backhoe) shall be tested per 4.2.1.1, 4.2.1.2, 4.p.1.3, 4.2.1.4, and

4.2.2.

Rubber-tired dand-racked excavators shall be tested in a stationary test mode only per 4.2.1.11, 4.2.1.2, 4.2.1.3,
and 4.2.1.4.

421

42.1.1

42.1.2

Stationary tests with ground propulsion transmission shift selector in neutral position.

Operate mobile machine power source(s) at no-load with all component drive systems in neutral position
and maximum governed speed (high idle at no load) at a stabilized condition.

Operate machine power source(s) at no-load and at manufacturer's specified rated speed with all
component drive systems in neutral position.
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4.2.1.3

421.4

4.2.2

4.2.3

Operate mobile machine power source(s) at no-load with all major component drive systems in neutral
position through the cycle low idle—maximum governed speed (high idle)—low idle as rapidly as possible,
but allow the engine to stabilize for at least 10 s at the maximum governed speed (high idle) before it is
permitted to return to low idle. It is recommended that care be taken to ensure stabilized combustion
chamber surface temperatures prior to this test sequence. For some types of engines, such as engines
with precombustion chambers, repeatability of sound levels may be affected. Between cycles, a cool-down
period of 5 min is recommended.

With the power source(s) at the maximum governed speed (high idle) or manufacturer's recommended
operating speed at no-load in a stabilized condition, activate the appropriate hydraulic circuits, mechanical,
electrical, hydrostatic, or torque converter drive systems to cycle the major components or component from
the most retracted and/or lowered position to fully extended and/or maximum height position, and then
back to ofiginal position. The component cycled must have controls at the operator’s stgtion. This cycling
should be

accomplig
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such as nonriding trenching machines without power steering or hydraulic co
mitted. In no case shall the digging chain (wheel) or vibratory plow drives bg
er tests in this document. For self-propelledstreet sweepers, the brooms mg
this portion of the test.

PEED MoVING TEST—Machines shall-he operated in a forward intermediate ge
as specified in 4.1.6.1 or 4.1.6.2«The power source(s) shall be operated at m
idle). Intermediate is intendedto mean second gear ratio for machinery with
gear ratio for machinery withifive or six gear ratios, fourth gear ratio for machi
etc.

problem with the tfansmission shifting up or down in this phase of the test,

be used to eliminate the problem. Machines with hydrostatic, electric drive, of

done as fast as practical, taking into consideration all the pertinent, safety factors, and be

n, the system may

N relation to other
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ntrols, this section
b engaged for this
1y be lowered and
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brated at approximately one-half its maximum ground speed with the gove
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permit the power source(s) governor control(s) to be set in the maximum (
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3t sweepers, these

components include water systems brooms and bIower or conveying systems

Machines that have a major attachment that is normally used for the main operating function shall be
equipped with this attachment. Examples of this are buckets on loaders, brooms on sweepers, dozers on
either wheel or track-type tractors, and backfill blades, digging booms (wheel), direct burial plows, or
backhoes on trenchers. For all tests, except component cycling, these attachments shall be in a minimum
transport position of 160 to 320 mm for dozers, scrapers, etc. For loaders and trenchers with loaders, use
carry position as specified by SAE J732. For machinery equipped with a ripper, such as on a wheel or track-
type tractor, or a backhoe, such as on a front end loader, these attachments shall be in the transport position.
For trenching machines and self-propelled sweepers these attachments shall be in their normal transport
position, for example, backfill blade or brooms fully raised; plow, boom, or wheel fully raised and restrained (if
appropriate).
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4.3 Measurements
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4.3.2

4.3.3
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4.3.8

4.3.9

4.3.10

4.3.11

The microphone shall be located at a height of 1.2 m above the ground plane.

All sound level measurements shall be taken using the A-weighting network. For dynamic power source(s)
cycling, component cycling, and constant speed moving test conditions, the sound level meter shall be set for
slow dynamic characteristic (see 3.1). For the stabilized test condition of maximum governed speed (high
idle) or rated engine speed, the time weighted average sound level (Leq) may be used in place of the slow
dynamic characteristic.

The ambient wind speed and direction, ambient temperature, atmospheric pressure, and ambient A-
weighted sound level shall be measured and recorded at the height of 1.2 m and within at least 3 m of one
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IMULATED WORK CYCLES—Three simulated work cycles shall be carried out

shall be observed
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, a single reading
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mode shall be the
5t average for the

resulting in three

It is necessary to have two of the readings at the microphone within a 2 dB range of each other. If these
results are not obtained, additional simulated work cycles shall be taken to meet this requirement.
Operational procedures may require correction to achieve this.

DETERMINATION OF MEASUREMENT RESULT—Report, as the value of the continuous A-weighted sound
pressure level, the arithmetic mean of the highest values that are within a 2 dB range of each other for each
microphone position.
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4.3.12 For stationary tests, record the sound level obtained at a distance of 15 m from each major surface, normal
to the centers of the four major surfaces of the equipment at the microphone height. Generally, four major
surfaces refer to front, rear, and sides of an imaginary box that would just fit over the machine but does not
include attachment items such as buckets, dozers, backfill blades, backhoes, rippers, and booms (see Figure
2). These attachments should not be removed for the tests, but are not considered in defining major surfaces
(see SAE J1382). In the case of an excavator, the upper (revolving superstructure) fore-and-aft centerline
should be in line with the lower fore-and-aft centerline. Operate the machine in a manner as specified in
421.1,421.2,4.2.1.3,and 4.2.1.4.
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FIGURE.2—MAJOR SURFACE OUTLINES

1

4.3.13 For moving fests, take measurements at a distance of 15 m from each major surface, meagured in a direction
normal to bpth major side surfaces which are parallel to the machine path, as shown in Figure 1. Operate
the maching in a mannen specified in 4.2.2.

4.3.14 The reported sound-level for each of the stationary test modes (per 4.2.1.1, 4.2.1.2, 4.2.1.3, and 4.2.1.4)
shall be thelarithimetical average of the recorded sound levels at each of the four measurirlg points.

The reported—sourndtevetfor themoving test(per 4-2-2) shattbethearithmeticataverage of the recorded
sound levels at each of the two measuring points. The reported sound levels for a given machine shall be
included in the report format as shown in Appendix A.

5. General Comments

5.1 It is recommended that persons technically trained and experienced in the current techniques of sound
measurements select the instrumentation and conduct the tests. Dedicated attention to detail and a thorough
understanding of the machine and test instrumentation operational requirements shall be prerequisite of all
personnel attached to the evaluation program.
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5.2

521

5.2.2

5.2.3

524

53

6.1

Safety and Operation—All relevant safety precautions and the manufacturer’'s operating instructions shall be
followed during the test. Any signal devices, such as forward-warning horn or backup alarm, shall not be

activated duri

ng the test.

Proper use of all test instrumentation is essential to obtain valid measurements. Operating manuals or other
literature furnished by the instrument manufacturer should be referred to for both recommended operation of
the instrument and precautions to be observed.

The effects of ambient weather conditions on the performance of all instruments (for example—temperature,

humidity, barometric pressure, and stray magnetic fields) should be known.

Instrumentation can be

influenced by low temperature or significant changes in temperature, and caution should be exercised.

It is recommended that the wind speed of the air over the microphone not exceed 20 km/
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