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SOUND LEVELS FOR
MOTORCYCLES - SAE J33la

SAE Recommended Practice

Report of Yehicle Sound Level Committee and Motorcycle Committee

Approved May 1975.

1. SCOPE - This SAE Recommended Prac-
tice establishes the test procedure,
environment, and instrumentation for
determining sound Tevels typical of normal
motarcycle operation,

2. INSTRUMENTATION
2.1 The following instrumentation
shall be used, where applicable;

2.1.1 A sound level meter which meets
Type 1 or S1A the requirements of American
National Standard Specification for Sound
Level Meters, S51.4-1971. As an alterna-
tive to making direct measurements using
a sound level meter, a micraophone or sound
level meter may be used with a magnetic
tape recorder and/or a graphic level
recorder or indication instrument provided
that the system meets the requirements of
SAE Recommended Practice, Qualifying a
Sound Data Acquisition System - J184.

2.1.2 An acoustic calibrator with an
gﬁfisacy of + 0.5 dB (see paragraph

2.1.3 A calibrated engine speed tacho-
meter having the following character-
istics:

(a)
than 1%.

{b) Transient response: Response
to a step input will be such that within
10 engine revolutions the indicated rpm
will be within 2% of the actual rpm.

2.1.4 A speedometer with steady-state
accuracy of at least +10%.

2.1.5 An anemometer with steady-state
accuracy of at least +10% at 19 km/h
(12 mph}.

2.1.6 An acceptable wind screen may be
used with the microphone. To be accept-
able, the screen must mot affect the
microphone response more than +1 dB for
frequencfes of 20-4000 Hz or +1-1/2 dB
for frequencies of 4000-10,000 Hz,

Steady-state accuracy of better

© 3. TEST SITE

3.1 The test site shall be a flat
open space free of large sound-reflecting
surfaces {other than the ground), such
as Rarked vehicles, signboards, buildings
or hillsides., located within 30m (100
ft) radius of the microphone location and
the following points on the vehicle path:

~A3-

(a} The microphone point

{b) A point 15m (50 ft} before
the micropone point.

{c) A point 15m (50 ft) beyond
the microphone point.

3.2  The measurement area within the
test site shall meet the following require-
ments and be laid out as described:

3.2.1 The surface of the ground within
at least the triangular area formed by
the microphone location and the points 50
ft. (15.2m) prior to and 50 ft (15.2m)
beyond the microphone point shall be dry
concrete or asphalt, free from snow, soil
or other extransous material.

3.2.2 The vehicle path shall be of
relatively smooth, dry concrete or asphalt,
free of extroneous materials such as
gravel, and of sufficient length for
safe acceleration, deceleration and stop-
ping of the vehicle,

3.2.3 The microphone shall be located
15m (50 ft) from the centeriine of the
vehicle path and 1.2m (4 ft} above the
ground plane,

3.2.4 The following points shall
be established on the vehicle path:

{a} Microphone point-a point on
the centerline of the wvehicle path where
a normal through the microphone location
intersects the vehicle path,

{b) £nd pofnt-a point on the vehicle
path 30m (100 ft} beyond the micraphone
point.

(c) Acceleration point-a point on
the vehicle path.7.5m {25 ft) prior to the
microphone point.

3.2.5 The test area layout in Fig.
1 shows a directional approach from left
to right with one microphone location,
for purposes of clarity. Sound level
measurements are to be made on both sides
of the vehicle; therefore, it will be
necessary to establish either a second
microphone point on the opposite side of
the vehicle path with a corresponding clear
area or end points and acceleration points
for approaches from both directions.

4. TEST WEIGHT

4.1 At the start of the test series
the vehicle shall be filted with fuel
and lubricant to not less than 75% of
capacity.



4,2 The combined weight of the test
rider and test equipment used on the
vehicle shall be not more than 79 kg
{175 1b) nor less than 75 kg (165 1b).
Weights shall be placed on the vehicle

saddle behind tha driver to compensate for
any difference between the actual driver/
equipment load and the required 75 kg (165

16} minimum.
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5. PROCEDURE

5.1 The vehicle shall use second gear
lunless during the test under acceleration
the engine speed at maximum rated net
horsepower 1s reached before the vehicle
reaches a point 7.5m (25 ft) beyond the
microphone point, in which case the
vehicle shall be tested in third gear,

5.2 For the test under acceleration,
the vehicle shall proceed along the
vehicle path at a constant approach speed
which shall correspond to efther an engine
speed of 60% of the engine speed at
maximum rated net horsepower or a vehicle
+ speed of 48 km/h (30 mph), whichever
is siower. When the front of the vehicle
reaches the acceleration point, rapidly
and fully open the throttle and accelerate
until the front of the vehicle is 30
m- {100 ft) beyond the microphone point,
or until the engine speed at maxinmum
rated house power is reached, at which
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point the throttle shall be closed. Wheel
s11p which effects the maximum sound
level shall be avoided,

5.3 When excessive or unusyal noise
is noted during deceleration, the following
test shall be performed with sufficient
runs to establish maximum scund level under
deceleration:

5.3.1 For the test under deceleration,
the vehicle shall proceed along the
vehicle path at an engine speed at maximum
rated net horsepower in the gear selected
for the test under acceleration. At the end
point, the throttle shall be rapidly and
fully closed, and the vehicle allowed to
decelerate to an engine speed of one-half
of the rpm at maximum rated net horsepawer.

5.4 Sufficient preliminary rums to
familiarize the driver and to establish
the engine operating conditions shall
be made before measurements begin. The
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engine temperature shall be within the
normal operating range prior to each

run.
6. MEASUREMENTS

6.1 The sound level meter shall
be set for fast response and for the
A-weighting network.

6.2 The meter shall be observed while
the vehicle is accelerating or deceler-
ating. Record the highest sound level
obtained for the rum, ignoring unrelated
peaks due to extraneous ambient noises.
ATl values shall be recorded.

6.3 At least six measurements shall be
made for each side of the vehicle. Suffi-
cient measurements shall be made until at
Teast four readings from each side are with
2 dB of each other. The highest and the
lowest readings shall be discarded; the
sound level for each side shall be the
avarage of the four, which are within 2 dB
of each other. The sound level reported
shall be for that side of the vehicle
having the highest sound level,

6.4 The ambient sound Tevel (includ-
ing wind effects) at the test site due
to sources other than the vehicle being
measured shall be at Teast 10 dB lower
than the sound level produced by the
vehicTe under tast.

6.5 MWind speed at the test site
during tests shall be less than 19 km/h

(12 mph). , .

7. GENERAL COMMENTS
7.1  Technically competent personnel
should select equipment and the tests
should be conducted only by trained and
expertenced persons familiar with the
current techniques of sound measurement.
8. REFERENCES
Suggested reference material is as follows:
8,1 ANSI Sl.1 -~ 1960, Acoustical
Terminology.
8.2 ANSI S1.2 -~ 1962, Physical Measure-
ment of Sound.

Copright Society of Autemotive Engineers,
Inc. 1975

A1l rights reserved-

SAE Technical Board Rules and Reguiations
All technical reports, including stand-
ards approved and practices reconmenged,
are advisory only. Their use by anyone
engaged in industry or trade is entirely
voluntary. There 1s no agreement to
adhere to any SAE Standard or SAE Recom
mended Practice, and no commitment to
conform to or be guided by an technical
report,

A-5

7.2 While making sound level measure-
ments, not more than one person other than
the rider and the ebserver reading Lhe
meter shall be within 15m (50 ft) of the
vehicle or microphone, and that person
shall be directly behind the observer
reading the meter, on a line through the
microphone and the observer.

7.3 The test rider should be fully
conversant with and qualified to ride the
machine under test and ba familiar with
the test procedure.

7.4 Proper use of all test instrue
mentation {5 essentfal to obtain valid
measurements, Operating manuals or
other literature furnished by the instru-
ment manufacturer should be referred to
for both recommended operation of the
instrument and precautions to be observed.
Specific items to be considered are:

7.4.1 The type of microphane, its
directional response characteristics,
and its orientation relative to the
ground plane and source of noise.

7.4.2 The effects of ambient weather
conditions on the parformance of all
instruments (for example, temperature,
hum{'dity and barometric pressure),

7.4,3 Proper signal levels, terminating
impedances, and cable lengths on multi-
instrument measurement systems,

7.4.4 Proper acoustical calibration
procedure to include the influence of
extension cables, etc. Field calibration
shall be made immediately before and
after each test sequence. [Internal
calibration means is acceptable for field
use, provided that external calibration
is accomplished immediately before or
after field use.

8,3 ANSI S51.4 - 1971, Specification
for Sound Level Meters,

8.4 ABSU 51.13 « 1971, Method of
Measurement of Sound Pressure Levels,

8.5 SAE J47, Maximum, Sound Level
Potential for Motorcycles.

In formulating and pproving technical
reports, the Technical Board, its Councils
and committees will not investigate or
Consfder patents which may apply to the
subject matter, Prospective users of the
report are responsible for protecting
themselves agafnst 1{ability for infringe-

ment of patents,
Printed in U.5.A.






———

2T b it b e v s oot — e+

i st e

(1) Microphone point

(2) Acceleration point - a location 25 ft,
before the microphone point

{3) End point -~ a location 100 ft. beyond the
microphone point

{4) End zone - the last 75-ft, distance between
the microphone point and the end zone,
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Fig. 3-2. Test Area Layout ,
for Light Trucks, Buses, and Passenger Cars

¢, Test Procedures, Vehicles shall be tested
according to the following procedures:

(1) Gear Selection. Motor vehicles equipped
with three«speed manual transmissions and
with automatic transmissions shall he
operated in the first gear. Vehicles

-Ag- HPH 83.3
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(2)

(3

4)

equipped with manual transmissions of four
or more speeds shall be operated in first
gear and in second gear, Vehicles which
reach maximum rpm at less than 30 mph or
before reaching the end zone shall be
operated in the next higher gear, Auxil-
iary step-up ratios (overdrive) shall not
be engaged on vehicles so equipped,

Acceleration. The vehicle shall proceed
along the vehicle path at a constant speed
of 30 mph in the selected gear for at
least 50 ft. before reaching the accelera-
tion point, When the vehicle reference
point reaches the acceleration point, the
throttle shall be rapidly and fully opened.
The throttle shall be held open until the
vehicle reference point reaches the end
point or until maximum rpm is reached
within the end zone, At maximum rpm, the
throttle shall be closed sufficiently to
keep the engine just under maximum rpm
until the end point, at which time the
throttle shall be closed,

Deceleration., Tests during deceleration
Shall be conducted when deceleration noise
appears excessive, The vehicle shall
proceed along the vehicle path at maximum
rpm in the same gear selected for the tests
during acceleration, When the reference
point on the vehicle reaches the accelera-
tion point, the throttle shall be rapidly
closed and the vehicle allowed to deceler-
ate to less than 1/2 of maximum rpm,.

Eggine Temperature. The engine temperature
shall be within normal operating range
throughout each test run, The engine shall
be idled in neutral for at least one minute
between runs.

Heavy Trucks, Truck Tractors, and Buses. Vehicles

with a manufacturer's gross vehicle weight rating
of 6,000 1lbs. or more shall be tested as follows:

Vehicle Path, The test area shall include
a vehicle path of sufficient length for safe

~A10-





