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SOUND LEVELS FOR MCTORCYCLES

SCOPE >

S —

motorcy

. DEFINIT

.1 Manual

environment and instrumentation for determining the sound levels g

This SAE Recommended Practice establishes the test procedire,'

cles under full throttle acceleration and closed throttle ¢

IONS:

which

Automas

‘Transmission: - A transmission having multiple discrete geg
are i1ndividually selectable by the vehicle operator. '

tic Transmission: A transmission which does not have multi

discre

2.3 Rated

te gear ratios individually selectable by the vehip]g opera

Engine Speed: The engine speed«in revolutions per“minute g

engineg
Enging
manufg

2.4 Longit

deTivers its maximum net brake power as defined in SAE J1
Power Test Code--Spark Ignition and Diesel, as determined]
cturer.

udinal Plane of Symmetry As defined in SAE J213a,

Defini

3. INSTRUNENTATION:

tions--Motorcycles

3.1 The f(
3.1.1 A sq

S1.4
levd

“Amer

1towing instrumentation shall be used where applicable:’

und level meter which meets the Type 1 or Type S1A. requiren
icap National Standard Specification for Sound Level Meters,
-1983. As an alternative to making direct measurements usi

f
leceleration.

r ratios

ple
tor.

t which the

349 JUN8S,

by the

ents of

ng a sound

I-meter, a microphone or sound level meter may be used with -a magnetic

tape recorder-and/or a graphic level recorder or other indicating
instrument, provided that the system meets the requirements of SAE J184
MAR8S, Qua11fy1ng a Sound Data Acquisition System.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its apphcability and suitability for any particular use, including any patent infringement
ansung therefrom, is the sole responsibility of the user.’

SAE reviews eachtechnical report atleastevery five years at whichtime itmay be reafflrmed revised, or cancelled. SAE invites your
written comments and suggestions.
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3.1
3.1

3.1
@

3.1

3.1.6
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g.l The te
vehicl
On the
(A) T
(8) A
(C) E
(D) A
(E) A
Off th
(F) M
t
4.2 The me
4.3
4.4

.4

.2 An acoustic calibrator with an accuracy of +0.5 dB (See paragraph 8.6.4).

.3 An engine speed tachometer, or other means of determining engine speed,

with a steady-state accuracy of +3% at 60% and 100% of rated engine speed.

50 km/h (31 mph).

5.5 m/s (12 mph).

An agceptable windscreen may be used with the microphone.

A speedometer with steady-state accuracy of +3% at a vehicle speed of

.5 An anemometer with steady-state accuracy of +10% at a wind speed of

acceptable, the screen shall not affect the microphone response
+1 dB for frequencies of 4000 - 10 000 Hz, tak1ng into account

defined by the microphone point (F) and the points D and E.

tation of the microphone.
[E:
5t site (Fig. 1) shall be a flat open space accommodating a

> path and the following points:
vehicle path -
ne microphone target pofnt

cceleration point - a po1nt 7.:5'm (24 ft 7 in) prior to the

target point.

nd point - a point 30 m{(98 ft) beyond the microphone targe

point 15 m (49 ft 2 in) p?ior to the microphone target poi

e vehicle path -

ne perpendicular line which passes through the microphone t

SUrement area (G)Iwithin'thé test site shall be a triangul

10,be

point 15 m (49~ft 2 in) beyond the microphone target point{

icrophone’ point ~ a point 15 m (49 ft 2 in) from the vehiclp

b

more than
the -

straight

microphone

L point.

nt.

path on
arget point.

gr area

The surface of

the ground within the measurement area shall be Portland cement or

bituminous asphalt concrete, dry and free from snow, soil,

extraneous material.

or other

The test site shall be free of large sound reflecting surfaces (other than
the ground) such as parked vehicles, signboards, buildings or hillsides,
located within 30 m (98 ft) of the measurement area.

The vehicle path shall be on relatively smooth Portland cement or bituminous
aspha]t concrete, dry and free of extraneous material such as gravel, snow
or ice and of suff1c1ent lenqth for acceleration, deceleration and-stopping

of the vehicle.

(See paragraph 6.1.4)
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MICROPHO&E POINT
. P

30(98)R

A=MICROPHONE

. C=END'POINT
. D=CENTER FOR
CLEAR A

E=SAME AS D
. F=MICROPHONE
Ly _ G=MEASUREMENT

FIG. 1 -

icrophone of the sound 1€vel measurement system shall be To
icrophone point.. The.microphone shall be positioned 1.2 +
11 1/4 in + 3/4 in) above the ground plane. The microphon
ence axis shall beperpendicular to the vehicle path. (Als
raphs 8.6 and 8.6v1) e :

st site layout in Fig. 1, for purposes of ‘clarity, illustr
ach from deft to right. 'Sound level measurements are to be
kides of \the vehicle; therefore, it will be necessary to es
r a sound microphone location on the opposite side of the v
n corresponding clear area, or to use approaches from both

FARGET POINT

B=ACCELERATION POINT

RADIUS OF
REA

BOINT
AREA

_ DIMENSIONS ARE . m(ft)

rated above
0.02 m

e's

D see

rtes-an
‘made on
tablish
bhicle path
directions

- with

corresponding acceleration points-and end points.

ASS:

5. ‘TEST M

5.1 At the start of the test series, the vehicle shall'beAf111ed with fﬁel to
not less than 75% capacity and other-fluids to a nominal, full capacity.

2
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5.2 The combined mass of the test rider and test equipment used on the vehicle

@

shall be not more than 90 kg (198.5 1b) or less than 75 kg (165.4 1b).

If necessary, the vehicle/rider shall be laden with additional mass to
compensate for any difference between the actual driver/equipment mass and
the required 75 kg (165.4 1b) minimum.

6.
.

6
@
6.1.1 Vehi
@

engi

whic
acce
acce

vehi

whic

.2 Vehi

and
shal
vehi
unti
rapi
6.1.3 The

6.1.4
shal

6.2 Unless
followlji

?

sound

6.2.1 For:
@

engine speed attained in the test under acceleration.

seco

proc

Whee

PROCEDURE :

The following test shall be perféﬁﬂea with sufficient runs (See paragraph
7.4) to establish maximum sound levels under acceleration: -

cles with manual transmissions shall proceed along the yehi
nd gear at a constant approach speed which shall correspond
ne speed of 60% of rated engine speed or a speed of, 50 km/h
never is slower. When the front of the vehicle reaches the
eration point, the throttle shall be rapidly and fully ope
erate the motorcycle along the vehicle path until the fron
~le reaches the end point, or until rated engine speed is r
n time the throttle shall be rapidly and fully closed.

Cles with:automatic transmissions shall“use a standing star
rdure. The front of the vehicle shall be at the accelerati
ith the transmission in the lowest, selectable range, the t
be rapidly and fully opened to<accelerate the motorcycle
le path, until the front of the vehicle reaches the end po
rated engine speed is reached, at which time the throttle
ly and fully c1osed

ax1mum eng1ne speed atta1ned dur1ng each run sha]] be reco

s]1p or front whee1 11ft1ng which affects the max1mum sou
be avoided.

it is apparent that maximum noise occurs under acceleratio
ng test<shall be performed with sufficient runs to establi
eve]s under deceleration:

hetést under dece]erat1on, the veh1c1e sha11 approach the

from| the reverse.direction in the gear used and at the average

cle path fn
to an
(31 mph)

ned to
t of the
rached, at

t
on point
hrottle
plong the
int, or
shall be

rded. -

nd level

n, the
sh maximum

end point
maximum

When the

front of

the vehicle reaches the end point, the throttlie shall be rapidly and fully
closed and the vehicle allowed to decelerate along the vehicle path until
one half of rated engine speed or-the point 15 m (49 ft 2 in) past the
microphone target point is reached, whichever comes later.

6.3

Before measurements begin,

sufficient preliminary runs shall be m

ade to

familiarize the rider with the vehicle and to allow the engine to reach

normal
normal

operating temperature. The engine temperature shall be wi
operating range prior to each run.

thin the
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6.4 The longitudinal plane of symmetry of the test vehicle shall remain on the

1) vehicle path for all test runs.

7. MEASUREMENTS:

7.1 The sound Tevel meter shall be set for fast response and for the A-weighting -

S network _

7.2 The ambient sound level (1nc1uding.wind»effects) at the test site, due to
sources other than the vehicle being measured, shall be at least 10 dB Tower
than the peak sound level produced by the vehicle under test.

7.3 Measufements shall be made.only when the wind speed is below, &,5l m/sec
(12 mph).

7.4 The fpllowing measurements shall be made for both the acce]erat1on and; if
condufted, deceleration test modes:

7.4.1 Meapurements sha]] be taken for .both sides of the vehicle.

7.4.2 The| meter shall be observed during each test as the veh1c1e is
accplerating and decelerating. The highest sound level observed for each
side during each test run shall be recorded. :

7.4.3 Sufficient test runs shall be made‘until at least 4 recorded measurements

@ - for] each test mode and each side-af the vehicle are within a 2 dB range.
The| sound 1evel for that side and test mode shall be the arithmetic

'average for the first four measurements w1th1n a 2 dB range.

7.5 The sound level reported for the vehicle shall be the sound 1eve1 of the
'side fand test mode with: ‘the h1ghest average sound level.

8. GENERAL COMMENTS:

8.1 Techrlically competent personnel should select the equipment, and the test
shoulld be conducted only by trained and experienced -persons familiiar with
the durrent.techniques of sound measurement.

8.2 Whild making sound level measurements, not more than one person [other than
the fideér and the observer reading the meter shall be within 15|m
(49 ft 2 in) of the vehicle or microphone. The additional person shall be
directly behind the meter observer on a line through the microphone and the
observer ‘

8.3 The test rider shou1d be fu]]y conversant w1th and qua11f1ed to ride the
machine under test, and be familiar with the test procedure.

8.4 It should be noted that error in the engine speed indicator as well as error

due to operator response time may result in sound level measurement error.
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8.5 Tachometers having steady-state accuracy within 3% of actual engine speed at
60% and 100% of the rated engine speed are commercially available and are

included on some motorcycles as original equipment. This class of
tachometers is regarded as being sufficiently accurate for general sound

8.6 Proper
measur
instru
of the
consid

8.6.1 The

orie

8.6.2 The

humi

8.6.3 Prop

mutt

8.6.4 Prop

exte
made
7.4.
exte

9. REFEREN

9.1 SAE J1

9.2 SAE J1

9.3

9.4

9.5

level measurements.

measurements are necessary, accurate engine speed determination is
essential, and consideration must be given to the accuracy and response time

engine speed measurement system. Special care must be taken not to

of the
exceed

rated engine speed. Exact engine speed measurement must be

In circumstances where very accurate sound level

based on

the time interval for not less than one complete engine cycle; for example,
two crankshaft revolutions for a four-stroke engine.

SAE J4F JUN86, Maximum Sound Level Potential for Motorcycles.

use of all test instrumentation is essential in obtaining wva
bments. Operating manuals or other literature furnished by f
nent manufacturer should be referred to for both recommended
instrument and precautions to be observed. Specific items 1
pred are:

Lype of microphone, its directional response characteristics,
ntation relative to the ground plane and source of noise.

ffects of ambient weather conditions (for example, temperaty
dity, and barometric pressure) on the. performance of all ins{

cr signal levels, terminating impeédances, and cable lengths ¢
i-instrument measurement systems.

by acoustical calibration procedures, including the infiuence
hsion cables, etc., shall“be followed. Field calibration sha
immediately before and after the test series described in pq
3. Internal calibration is acceptable for field use, providg
rnal calibration js accomplished immediately before or after

CES:

84 MAKS5,-Qualifying a Sound Data Acquisition System.

349 JUN85, Engine Power Test Code - Spark Ignition and Diese].

SAE J213a, Definitions - Motorcycles.

lid

he
operation
0 be

and its
re,

ruments.

n

of

11 be
ragraph
d that

field use.

American National Standards Institute, S1.4-1983, Specification for Sound

Level

Meters.
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Bl


https://saenorm.com/api/?name=1c74b4d97a34b24bdef3d3f11fd3c9e9

L i N

RATIONALE ;

J331 MAY87

The proposed amendments to this procedure include both stylistic and substantive
changes. The Motorcycle Sound Level Subcommittee has elected to make the
following changes: '

Section 1.

The wording of the scope has been changed to more accurately reflect what is
measured by this method.

Section 2.

This ng

and rafled engine speed. This will clarify the procedures in this

Paragraph 3.1.3 (was 2.1.3)

The req
general
tachome
necessi

great gccuracy is addressed in Section 8¢5.

Paragraph 3.1.4 (was 2.1.4)

The requirements for a speedometer to have'a higher level of accu
test aIproach speed is now specified. C
Section 4.|(was 3.)

Has beé¢n reworded and-rearranged for clarity and consistency per

Sections 3

and 4.

The re
these
intent

uired precision of the instruments and Tinear measurements
bections is neither the most nor least precise that is poss
istvto use available equipment and procedures for performin

tests without degrading the accuracy or repeatability of the soun

obtained.

w section includes definitions for manual and automatjc transmissions

document.

uirements for a precision tachometer have{been dropped because of the

unavailability of instruments that meet the old requirements.
ters installed on a vehicle will meet the present specificqtions. The
ty of using -a more accurate instrument under situations demanding

Most

racy at the

R. Hillquist.

given in

jble. The
j these

1 readings

The speciftied accuracies Tor the 1nstiruments TOlTows 1

is intent.

The location of the microphone is specified with given tolerances; other test
site points are to be established in conformance with good engineering
practice.

Paragraph

5.2 (was 4.2)

The acceptable test rider mass range has been expanded to accept riders as

heavy

rider weight on acceleration sound level.

as 200 pounds.

This change was based on an evaluation of the effect of
The test indicated that an

additional mass of 19 1b on each of 2 machines resulted in no difference 1in

sound

Tevel.

When tested with a rider and a 175 1b passenger, the sound

level output ranged from 0 to 2 dB lower for the 8 motorcycles tested.
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RATIONALE (Continued):

Paragraph 6.1

This is a combination of old Paragraphs 5.1 and 5.2 with several major
changes. The old Paragraph 5.1 contained an involved procedure on gear
selection to assure that the vehicle was at least 25 feet beyond the
m1crophone target point when rated engine speed was reached. The new
procedure requires all vehicles to be tested in 2nd gear. A test of
dual-purpose and off-highway machines which normally use 3rd gear under J33la
was conducted by the Subcommittee. .Several procedures were tried in an
effort to s1mp11fy the test and make it easier to perform. The use of 2nd

P h 1 +
gear for—aH—machines—with-martal—transmissions—was—selectedbecause of its

simplicity.

Based on data from 25 vehicles, 2nd gear at 60% maximum RPM (produced an
average|of 1.2 dB increase in sound level, with the fo]]ow1ng distribution of
sound 1é¢vel$ when compared to J331a sound levels:

Range Number of Vehicles -
-1.0 to -0.6 1
-0.5 to -0.1 3

0.0 to 0.4 3
0.5 to 0.9 5
1.0 to 1.4 4
1.5 to 1.9 2
2.0 to 2.4 2
2.5 to 2.9 2
~ 3.0 to 3.4 2
3.5 to 4.0 1
X = 1,2 dB n =25

Additiopally, a new procedure has been added for testing vehicles yith
_automatjc. transmissionsiy' The shift point.cannot be controlled on putomatic
transmissions (as defined in this document); therefore, the task fprce feels
the sta1d1ng startwprocedure is the best compromise. Suggestions and
supportjng data 1nd1cat1ng this to be in error will be gratefully peceived.

Paragraph 6L2 (was 5.3)

The testCfor decelerat1on has become Tess’ d1scret1onary with the new wording
and the procedure has been described more comptetety:

Séct1on 7. (was 6.) f;

The format of this section has been expanded for clarity. Also, the minimum
number of test runs to be performed has been reduced from six to four,
although the number of test runs used in the numerical analysis remains the. .
-same, at four.

Paragraph 6.5,

This paragraph is an addition which po1nts out the importance of using an
accurate tachometer when more accurate sound Tevel measurements are needed.
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