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AE Standard establishes the test procedure, environment, and instrumentation 1
ind level for passenger cars, multipurpose vehicles, and light truckschaving g
1540 kg or less. The test procedure is characterized by having fixed initial con

d closed-throttle deceleration of the vehicle are included in thisprocedure.

etermined in accordance with this document are dependent’ on the performang
as influenced by power-to-mass ratio and overall powetfrain gear ratio.

blications—The following publications form-apart of this specification to the ¢
pst issue of SAE publications shall apply.

ToNsS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-(

~Qualifying a Sound Data Acquisition System
—Engine Power Test Code>=Spark Ignition and Diesel

TIoNS—AVvailable from ‘el West 42nd Street, New York, NY 10036-8002.

1983—Specification for Sound Level Meters
-1985—Sound bevel Meters

tial vehicle speed and gear selection at a fixed start point on/the test sitg.

or determining

gross vehicle
ditions, i.e., an
Full-throttle

e capability of

xtent specified

001.

Curb Mass—T
capacity.

€ mass of the vehicle with standard equipment, optional equipment, and

fluids filled to

Multi-fuel Vehicle—A vehicle, such as a dual- or bi-fuel vehicle, equipped to operate on more than one type
of fuel, e.g., either compressed natural gas or gasoline.
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Variable Fuel Vehicle—A vehicle equipped to operate on a variety of fuel blends, e.g., a mixture of gasoline
and methanol.

Rated Engine Speed—The engine speed at which the engine delivers rated power output as defined in
SAE J1349, as determined by the manufacturer.

Throttle Control—The driver operated pedal (or other control) which connects through some mechanism to
the engine fuel metering device (carburetor, fuel injectors, fuel distributor, or equivalent device) and thereby

controls the e

ngine power output.

NOTE—For the purpose of this document, depression of the throttle control acts to increase engine speed

an

release of the throttle control acts to reduce engine speed

Vehicle Ope

The test mas
(fuel level m3

The powertra
test run. A ]
prior to each

NOTE—Usually a vehicle brought to normal engine coolant temperature through moderate (
bquately conditioned for testing.

is ad
Vehicle tires

Preliminary 1
before taking

Acceleratior]
information n

For this tes
stabilized 3
in the front
attained. |
to reaching

When the
rapidly as

Fation

in and exhaust system temperatures shall be within the normal-operating rangeg

test run.

shall be inflated to the proper pressure in accordance with the manufacturer's re

uns to familiarize the driver and to establish the vehicle operating conditions

ecessary to conduct the deceleration test.

t, the vehicle shall approach the measurement area along the vehicle path with
t 48 km/h £ 1.2 km/h? The highest-numerical-ratio transmission gear shall be us

lont ofthe vehicle reaches the start point + 1.5 m, the throttle control shall be f

s of the vehicle, including the driver and equipment, shall not exceed 125 kg oV
y be reduced as needed to ensure that this requirement is met).

min stabilizing period with the engine at idle speed and the' transmission in n

sound level measurements.

Test—The acceleration test.is the primary test mode and must be conduct

of the vehicle teaching or passing the entry point of the end zone before rateg
is recommeénded that the approach speed be held constant for a distance of af
the start (point.

er the curb mass

throughout each
eutral is required

riving operations

commendations.

should be made

ed first to obtain

he vehicle speed
ed that will result
engine speed is
least 7.5 m prior

lly depressed as

ossible and the vehicle allowed to accelerate until the engine reaches rated en

gine speed. The

test run is then terminated and the throttle control may be released.

Should rated engine speed not be attained in the end zone, the test run is nonetheless terminated when the
front of the vehicle reaches the end of the end zone. The maximum engine speed attained should be noted.

(See 4.5.1).
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When vehicles equipped with automatic transmissions downshift from the gear ratio determined in
accordance with 4.5.1, the downshift shall be prevented by one of the following methods:

a. The approach speed of the vehicle may be increased to a maximum of 60 km/h.
b. Maintain the speed at 48 km/h, with the fuel supply to the engine limited to 95% of the supply

nece

ssary for full load.

NOTE—This condition shall be satisfied in the case of a spark-ignition engine when the angle of the butterfly
valve is 90% of full travel, and in the case of a compression-ignition engine when the movement of
the feed-rack of the injection pump is limited to 90% of its stroke.

c. The downshift mechanism may be disabled as recommended by the vehicle manufacturer.
d. Establish an electronic program that will maintain the gear selected and prevent chapges to any other
gear|ratio.

If the vehidle is equipped with all-wheel drive that can be engaged or disengaged)by opgrator control, the
position usgd for normal urban driving shall be used.
If the vehigle is equipped with a multi-mode exhaust system that can-be switched befween modes by
operator control, the vehicle shall be tested in each mode and the made’ yielding the highest sound level
shall be re¢orded.
If the vehigle is equipped with two or more driving modes. (.g., "normal" and "perfornance") affecting

transmissid
mode and

If the vehig
multiple (d
testing has
mixture, in

If the vehi
combinatio
Henceforth
tested, and

Deceleratior]
maximum Sso

The maxim
deceleratio

he mode yielding the highest sound level shallbe recorded.

le is equipped for operation on variablesfuels or fuel mixtures, or if the vehicl
al- or bi-) fuel operation, the vehicle:shall be tested using each fuel or fuel mi
established that the maximum sound level is produced when using a parti
Which case the vehicle shall be tested using that fuel or fuel mixture only.

hs then a sufficient number of combinations shall be tested to establish a sq
, a combination deemed to produce the highest sound levels in the sound le
these data shall be.recorded.

Test—The deceleration test shall also be conducted unless prior testing has es
ind level isproduced in the acceleration test mode.

um_engine speed attained in the acceleration test is to be used as the approg
nctest (if conducted). This approach speed will be rated engine speed or th

n shift schedules that can be engaged by operator control, the vehicle shall e tested in each

b is equipped for
ture unless prior
cular fuel or fuel

cle is equipped with two or'more multi-mode systems vyielding a large number of possible

und level range.
el range shall be

tablished that the

\ich speed for the
e average of the

terminal e
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For this test, the vehicle shall approach the measurement area along the vehicle path in the same gear used
for the acceleration test with the engine speed stabilized at the speed determined according to 4.5.1. Itis
recommended that the approach speed be held constant for a distance of at least 7.5 m prior to reaching the
start point. When the front of the vehicle reaches the start point £1.5 m, the throttle control shall be
completely released as rapidly as possible and the vehicle allowed to decelerate until the engine speed
drops to one-half the approach speed or the front of the vehicle reaches the end of the end zone.


https://saenorm.com/api/?name=0a86e6afecf134d4c046c918e1bfa61e

SAE INTERNATIONAL J986 Reaffirmed NOV2013 Page 4 of 7

51

5.2

5.3

5.4

541

55

5.6

6.1

6.2

6.2.1

6.3

6.4

6.5

6.6

Measurements

The sound level meter shall be set for fast (F) exponential time-averaging and for the A-weighted network.
The ambient sound level at the test site due to sources other than the vehicle being measured, including wind
effects, shall be at least 10 dB lower than the sound level produced by the vehicle under test. To improve the
repeatability of the measurement, a 15 dB signal to ambient level is preferred.

Measurements shall be made only when the wind speed does not exceed 19 km/h.

The sound level meter or indicating instrument shall be observed during the constant-speed approach and

acceleration urring during this
observation period shall be recorded. If a sound peak is obviously out of character with.the general sound

levels observed, the measurement shall be discarded.

If an instahtaneous sound level "spike" occurs at depression of the throttler'control af the start of the
acceleration test due to momentary loss of tire traction (tire "chirp"), the "spike" shall be disfegarded.

Measuremerits are to be made on each side of the vehicle, four consecutive-valid measurements within 2 dB
are achieved. The arithmetic average of these four measurements is the reported level fgr that side of the
vehicle. Thelfigure reported for the vehicle is the highest side average.

The reported|sound level shall be that for the side of the vehiclethaving the highest sound level, as determined
according to p.5, from either the acceleration test mode or the'deceleration test mode (if conducted).

Instrumentation

The instrumgntation necessary to conduct this_test shall meet the minimum performarce requirements
specified as follows.

The sound lejvel meter shall meet the Type'd or S1A requirements of ANSI S1.4-1983 and S1.4A-1985.
As an altefnative to making direct measurements using a sound level meter, a microphomfe or sound level
meter may| be used with a magnetic tape recorder and/or a graphic level recorder of other indicating
instrument providing the system’is in conformance with SAE J184.

The sound lejvel calibrater’shall be accurate to £0.5 dB (see 8.3.4).

Engine and yehicle 'Speed shall be measured with instruments having an accuracy of +2P6 at the speeds
required for the meaSurements being made (see 8.4).

The anemometer shall be accurate to £10% at 19 km/h wind speed.

A microphone windscreen may be used, provided that it does not affect the microphone response more than
+1 dB for frequencies from 20 to 4000 Hz and +1.5 dB for frequencies from 4000 to 10 000 Hz.
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Test Site

The test site shall be a flat, open space free of large reflecting surfaces such as parked vehicles, signboards,
buildings, or hillsides located within 30 m of the measurement area. The measurement area, which is defined
as the plane surface fixed by the point at the microphone location and the end points of the end zone on the far
side of the traffic lane in both directions of vehicle travel, shall be flat to within £0.05 m. The entire plane may
slope toward or away from the microphone for drainage. The vehicle path shall be of minimal grade end-to-
end to avoid variations in vehicle loading. To minimize measurement variability, it is recommended that a two-
sided site have both measurement areas in the same uniform plane. See 7.5 and 7.6, Figure 1, and Appendix
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A for flatness

The surface

measurement procedure.

f the measurement area shall be concrete or nonporous asphalt, dry, and free f

om snow, soil, or

other extrane
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tube method
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plane. The r
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The following
The start p

The end z(
through the

If it is desir¢
microphone
requirements

General Con

It is recomn
techniques, s

When makin

ous material.

shall include a vehicle path of relatively smooth concrete or asphalt, dry,~and f
h as gravel and of sufficient length for acceleration, deceleration, and stepping

surface sound absorption coefficient (normal incidence), as measured in situ 4
shall be 0.10 or less.

bne shall be located 15 m from the centerline of the yehicle path and 1.2 m 3
bference axis of the microphone shall lie in the verticahplane containing the pe
fixed points and zones shall be established ofithe vehicle path:

bint, 7.5 m ahead of the perpendicular to-the vehicle path through the microphor
ne, starting at 7.5 m beyond, and-ending at 38 m beyond the perpendicular tg
microphone location.

ocation, measurement.area, and clear area shall be established laterally oppd
of 7.1, 7.2, and 7.5:

hments

elect the test instrumentation and conduct the tests.

j“sound level measurements, not more than one person other than the obsg

ee of extraneous
f the vehicle.

y the impedance
\bove the ground

pendicular to the

e location.

the vehicle path

pd to measure the sound_level for both sides of the vehicle during each {est run, another

site, meeting the

nended .that™ persons technically trained and experienced in current soupd measurement

erver reading the

meter shall b

e within 15 m of the vehicle or microphone, and that person shall be directly be

reading the meter, on a line through the microphone and the observer.

hind the observer

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. Specific items to be considered are:

The type of microphone, its directional response characteristics, and its orientation relative to the ground
plane and the sound source.

The effects of ambient weather conditions on the performance of all instruments (for example, temperature,
relative humidity, and barometric pressure).
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