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SOUND LEVELS FOR
MOTORCYCLES- SAEJ331a SAE RecommendedPractice

Reportof VehicleSoundLevelCommitteeand MotorcycleCommittee
Approved May 1975.

I. SCOPE - This SAE RecommendedPrac- (a) The microphonepoint
rice establishes the test procedure, (b) A point ISm (50 it) before
environment, and Instrumentation for themicroponepoint.
determiningsound levelstypicalof normal (c) A point 15m (50 it) beyond
motorcycleoperation, themicrophonepoint.

3.2 The measurementareawithinthe
2. INSTRUMENTATION test siteshallmeetthe followingrequire-
2.1 The following instrumentation mentsand be laidoutas described:

shall be used,where applicable: 3.2.1 The surfaceof thegroundwithin
2.1.1 A sound level meter which meets at least the triangular area formed by
Type i or SIA the requirementsof American the microphonelocationand the points50
NationalStandard Specificationfor Sound ft. (15.2m) prior to and 50 ft (15.2m)
Level Meters, SI.4-1971. AS an alterna- beyondthe microphonepoint shall be dry
tire to making direct measurementsusing concreteor asphalt,free from snow,soil
a soundlevel meter,a microphoneor sound or otherextraneousmaterial.
level meter may be used with a magnetic 3.2.2 The vehicle path shall be of
tape recorder and/or a graphic level relativelysmooth,dry concreteor asphalt,
recorderor indicationinstrumentprovided free of extroneous materials such as
that the systemmeets the requirementsof gravel, and of sufficient length for
SAE Recommended Practice, Qualifying a safe acceleration,decelerationand stop-
Sound Data Acquisition System - J184, pingof the vehicle.
2.1,2 An acoustic calibrator with an 3.2.3 The microphoneshallbe located

accuracy of _ 0.5 dB (see paragraph 15m (50 it) from the centerlineof the
7.4.4). vehicle path and 1.2m (4 it) above the
2.1.3 A calibratedengine speed tacho- groundplane.

meter having the following character* 3,2.4 The following points shall
istlcs: be establishedon thevehlclepath:
(a) Steady-state accuracy of better (a) Microphone polnt-a point on

than i%. the centerllneof the vehiclepath where
(b) Transient response; Response a normalthrough the microphonelocation

to a step input will be such that within intersectsthe vehiclepath.
10 engine revolutions the indicated rpm (b) End point-apointon the vehicle
will be within 2% of the actual rpm. path 30m (100 it) beyond the microphone
2.1.4 A speedometer with steady-state point.
accuracyof at least+I0%. (c) Acceleration point-a point on
2.1,5 An anemomet-erwith steady-state the vehiclepath.7.Sm(25 it) prior to the
accuracy of at least _10% at 19 km/h microphonepoint.
(12 mph). 3,2.5 The test area layout in Fig.
2.1,6 An acceptablewind screenmay be I sbows a directionalapproachfrom left
used with the microphone. To be accept- to right with one microphone location,
able, the screen must mot affect the for purposes of clarity. Sound level
microphone response more than +I dB for measurementsare to be made on both sides
frequencies of 20-4000 Hz or _I-I/2 dB of the vehicle; therefore, It will be
for frequenciesof 4000-10,000HzT necessary to establish either e second

microphonepoint on the oppositeside of
3, TEST SITE the vehiclepathwitha correspondingclear

3,1 The test site shall be a flat areaor end pointsand accelerationpoints
open space free of large sound-reflectlng for approaches from both directions.
surfaces (other than the ground), such 4. TESTWEIGHT
as parked vehicles, signboards,buildings 4.1 At the startof the test series,
or hillsides,, located within 30m (100 the vehicle shall be filled with fuel

and lubricant to not less than 75% ofit) radiusof the microphonelocationand
the followingpointson the vehiclepath: capacity.
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4.2 The combined weight of the test saddlebehind the driverto compensatefor
rider and test equipment used on the any differencebetweenthe actual driver/
vehicle shall be not more than 79 kg equipmentload and the required75 kg (165
(175 In) nor less than 75 kg (165 In). Ib) minimum,
Weights shall be placed on the vehicle

5. PROCEDURE

5.1 The vehicleshall use secondgear point the throttleshallbe closed. Wheel
tunlessduring the test under acceleration slip which effects the maximum sound
the engine speed at maximum rated net levelshallbe avoided.
horsepoweris reached before the vehicle 5.3 When excessiveor unusual noise
reaches a point 7.5m (25 ft) beyond the i5 notedduringdeceleration,the following
microphone point, in which case the test shall be performedwith sufficient
vehicle shall be tested in third gear, runsto establishmaximumsoundlevelunder
5.2 For the test under acceleration, deceleration:

the vehlcle shall proceed along the 5.3.1 For the test under deceleration,
vehicle path at a constantapproachspeed the vehicle shall proceed along the
which shallcorrespondto eitheran engine vehiclepath at an enginespeedat maximum
speed of 60% of the engine speed at rated net horsepowerin the gear selected
maximum rated net horsepoweror a vehicle for the test underacceleration.At the end
+ speed of 48 km/h (30 mph), whichever point, the throttleshall be rapidlyand
is slower. When the front of the vehicle fully closed, and the vehiclee11owedto
reaches the acceleration point, rapidly decelerateto an enginespeed of one-half
and fully open the throttleand accelerate of the rpm at maximumratednet horsepower.
until the front of the vehicle is 30 5.4 Sufficient prellminary runs to
m (100 ft) beyond the microphone point, familiarize the driver and to establish
mr until the engine speed at maximum the engine operating conditions shall
rated house power is reached, at which be made before measurementsbegin. The
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engine temperature shall be within the 7.2 While making sound level measure-
normal operating range prior to each ments, not more than one person other than
run. the rider and the observer reading the
6. MEASUREMENTS meter shall be within 15m (50 ft) of the
6.1 The sound level meter shall vehicle or microphone, and that person

be set for fast response and for the shall be directly behind the observer
A-welghtingnetwork, reading the meter, on a line through the

6.2 The meter shall be observed while microphone and the observer.
the vehicle Is accelerating or deceler- 7.3 The test rider should be fully
ating, Record the highest sound level conversant with and qualified to ride the
obtained for the run, ignoring unrelated machine under test and be familiar with
peaks due to extraneous ambient noises, the test procedure.
All values shallbe recorded. 7.4 Proper use of all test instru-

6,3 At ]eastsix measurementsshall be mentation is essential to obtain valid
made for each side of the vehicle, Suffi- measurements, Operating manuals or
cient measurementsshall be mode until at other literature furnished by the instru-
least four readingsfrom each side are with merit manufacturer should be referred to
2 dB of each other. The highest and the for both recommended operation of the
lowest readings shall be discarded; the instrument and precautions to be observed,
sound level for each side shall be the Specific item5 to be consideredare:
average of the four, which are within 2 dB 7.4.1 The type of microphone,its
of each other. The sound level reported directional response characteristics,
shall be for that side of the vehicle and its orientationrelative to the
having the highestsound level, groundplane and source of noise.

6.4 The ambient sound level (includ- 7.4.2 The effects of ambient weather
ing wind effects) at the test site due conditionson the performanceof all
to sources other than the vehicle being instruments (for example, temperature,
measured shall be at least 10 dB lower humfdityand barometricpressure).
than the sound level produced by the 7.4,3 Proper slgnal levels, terminating
vehicleunder test. impedances, end cable lengths on multi-

6,5 Wind speed at the test site instrumentmeasurementsystems,
during tests shall be lees than 19 km/h 7.4.4 Proper acoustlcal calibration
(12 mph). . procedureto includethe influenceof
7. GENERAL CO_ENTS extension cables, etc, Field calibration
7.1 Technically competent personnel shall be made in_ediatelybefore and

should select equipment and the tests after each test sequence. Internal
should be conducted only by trained end calibration means is acceptable for field
experienced persons familiar with the uee, provided that external calibration
current techniques of sound measurement, is accomplished immediately before or
B. REFERENCES after field use,

Suggested referencematerial is as follows:
8.1 ANSI $I.1 . ]960, Acoustical 8.3 ANSI $I.4 - 1971, Specification

Terminology, for Sound Level Meters,
8.2 ANSI 51.2 - 1962, PhysicalMeasure- 8.4 ABSU $1.13- 1971, Method of

ment of Sound, Measurementof Sound Pressure Levels.
8.5 SAE J47, Maximum, Sound Level

Potentialfor Motorcycles.
Coprlght Society of AutomotiveEngineers,
Inc. 1975
All rights reserved_

SAE Technical Board Rules and Regulations
All technical reports, including stand- In formulating and pproving technical
ards approved and practices recomended, reports, the Technical Board, its Councils
are advisory only, Their use by anyone and committees will not investigate or
engaged in indust_ or trade is entirely Consider patents which may apply to the
voluntary. There is no agreement to subject matter, Prospective users of the
adhere to any SAE Standardor SAE Recom- report are responsible for protecting
mended Practice, and no commitment to themselves against liability for infringe-
conform to or be guided by an technical ment of patents.
report, PrintedinU.S.A.
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b. Test Runs. At least four test runs shall be
made for each side of the vehicle. When the
exhaust outlet is more than 16 ft. from the

front of the vehicle, at least two runs shall
be made for each side of the vehicle using both
the primary and secondary reference points. At
least two additional runs shall be made from

the reference point that gives the highest
readings.

c. Reported Noise Level. The reported sound level
for each side oZ the vehicle shall be the

average of the two highest readings on that
side which are within 2 dB(A) of each other.
The sound level reported for the vehicle shall
be the sound level of the loudest side.

d. Visual Readings. When sound level instruments
have neen turned on and. calibrated, the graphic
level recorder shall be put in operation.
Visual readings shall be taken from the sound
level meter during preliminary test runs and
recorded. The readings from the sound level
meter shall be compared with those of the
recorder and there shall be no more than ±0.5

dB(A) variation between the readings. When the
variation is greater, the equipment shall be
checked and recalibrated. I£ the variation
still exists, the test shall be conducted using
only direct readings from the sound level meter.
This procedure does not apply to the General
Radio Type IB23-PlA sound measuring set because
th_ recorder is the meter.

3.5.4 Light Trucks r Truck Tractors t Buses and Passenger
Cars. Trucks, truck tractors and buses wi_n a
manufacturer's gross vehicle weight rating of less
than 6,000 ibs., and passenger cars shall be tested
as follows:

a. Vehicle Path. The test area shall include a
vehicle path of sufficient length for safe
acceleration, deceleration, and stopping of
the vehicle.

b. Test Area Layout. The following points and
zones shown in Figure 3-2, where only one
directional approach is illustrated for pur-
poses of clarity, shall be established on the
vehicle path so that measurements can be made
on both sides of the vehicle:

HPH 83.3 -AS-



(1) Microphone point

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

(3) End point - a location i00 ft. beyond the
microphone point

(4) End zone - the last 75-ft, distance between
the microphone point and the end zone.

V'F'.''"
t ,)
\;>"" ,_,._.,_..""y/

J
Fig. 3-2. Test Area Layout

for Light Trucks, Buses, and Passenger Cars

c. Test Procedures. Vehicles shall be tested

according to the followlng procedures:

(i) Gear Selection. Motor vehicles equipped
with three-speed manual transmissions and
with automatic transmissions shall be
operated in the first gear. Vehicles
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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 en_aged on vehicles so equipped.

(2) 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 dust under maximum rpm
until the end point, at which time the
throttle shall be closed.

(3) 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.

(4) Engine 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.

3.5.5 Heavy Trucks_ Truck Tractors r and Buses. Vehicles
with a manufacturer's gross vehicle weight rating

of 6,000 ibs. or more shall be tested as follows:

a. Vehicle Path. The test area shall include
a vehicle _ath of sufficient length for safe
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