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Maximum Sound Level Potential for Motorcycles

1. Scope
This SAE Regommended Practice establishes the test procedure, environment, and’instrymentation for
determining the maximum sound level potential for motorcycles under wide open'‘throttle acgeleration and
closed throttld deceleration.
1.1 Rationale

Changes wer¢ made to References, Sections 4.1, 4.2, 5.1, 6.2, 6.2;1,/7.6, and 8.7. Section|9 was added.

2. Referehces

2.1 Applicable Publications

The following Jpublications form a part of this specification to the extent specified herein. Unless otherwise
indicated, the[latest issue of SAE publications shall apply.

2.1.1  SAE FPUBLICATIONS

Available from the Society of Automotive Engineers, Inc., 400 Commonwealth Drive,Warrendale, PA
15096-0001.

SAE J184—Qualifying a Sound Data Acquisition System

SAE J213—Definitions, Motercycles

SAE J331—Spund Levels for Motorcycles

SAE J1349—EnginePower Test Code—Spark Ignition and Diesel

2.1.2 ANSI|PUBLICATION

Available from the American National Standards Institute, 25 West 43rd Street, New York, NY 10036-
8002.

ANSI S1.4—Sound Level Meters, Specifications for
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3.

3.1

Definiti

ons

Rated Engine Speed

The speed in revolutions per minute at which the engine delivers maximum net brake power output as
defined in SAE J1349, as determined by the manufacturer.

3.2 Manual Clutch

A clutch whiclh must be disengaged by the operator to prevent engine stalling when the yehicle’s forward

motion is stopped.
3.3 Longitudinal Plane of Symmetry

As defined in

4.

The following

4.1

4.2

4.3

4.4

4.5

4.6

Instrumentation

A soun
of not

or Type
sound |

the requirements of SAE J184.

An acouistic calibrator with accuracy ofi+0.5 dB. (See 8.6.4.) At intervals of not more

the aco

An eng
accurad

A spee
maximy

An anemometerwith steady-state accuracy of +10% at a wind speed of 5.0 m/s.

SAE J213.

instrumentation shall be used where applicable.

level meter which meets the Type 1 or Type STA requirements of ANSI S1.
ore than 2 years, the sound level meter shall-be calibrated for compliance wj
S1A requirements of ANSI S1.4. As an alternative to making direct measure
bvel meter, a sound data acquisition system may be used, provided that the

stic calibrator shall be calibrated to its original specifications.

ne speed tachometer, or other means of determining engine speed, with
y of +3% at 60% and)100% of rated engine speed.

lometer with steddy-state accuracy of +3% at a vehicle speed of 100 km/h,
m speed, Whichever is less.

An accéy

L. Atintervals
th the Type 1
ments using a
system meets

than 2 years,

steady-state

or the vehicle

p screen shall

not affect the m|crophone response more than +1 dB for frequenmes of 4000 to 10 000 Hz, taking
into account the orientation of the microphone.
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path and the following points:

5. Test Site
5.1
511 ONTH

E VEHICLE PATH

A—Microphone target point
B—End point—a point 7.5 m beyond the microphone target point

The test site (Figure 1) shall be a substantially level open space accommodating a straight vehicle

C—Accelerati

method d
D—A point 15
E—A point 15
512 OFFT
F—Mlicrophor

which pas
5.2 The me

point (R
portlang
material
5.3 The tes
vehicleg,
5.4 The ve
and frg
acceler
5.5 The mig
The mi
referen
5.6 The tes
Sound

necessa

.

pn point—a point at least 7.5 m before to the microphone target point estal
bscribed in 6.2 and 6.3.

m before the microphone target point
m beyond the microphone target point

HE VEHICLE PATH

e point—a point 15 m from the centerline of the vehicle-path on the perp
ses through the microphone target point.

asurement area within the test site shall be a triangular area defined by th
) and the points D and E. The surface of the.'ground within at least this
cement or bituminous asphalt concrete, dry.and free from snow, soil, or oth

| site shall be free of large sound-reflecting surfaces (other than the ground) s
signboards, buildings, or hillsides,located within 30 m of the measurement &

hicle path shall be relativelysmooth portland cement or bituminous asphalt
e of extraneous materialsuch as gravel, snow, or ice and of sufficig
htion, deceleration, and stopping of the vehicle.

plished by the

endicular line

e microphone
area shall be
er extraneous

Lich as parked
rea.

concrete, dry
nt length for

rophone of the sound measurement system shall be located above the microphone point.

trophone shall.be positioned 1.2 m + 0.02 m above the ground plane. The
be axis shallMbe perpendicular to the vehicle path. (See 8.6.1.)

t sitedayout in Figure 1, for the purposes of clarity, illustrates an approach fro
evel measurements are to be made on both sides of the vehrcle theref

microphone's

m left to right.
bre, it will be

p vehicle path

with a correspondmg measurement and cIear area, or use approaches from both directions with
corresponding acceleration points and end points.
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FIGURE)1—TEST SITE

Procedure

Overview

of this test is to have the vehicle under test reach the end point under its m

I wide open throttle and at rated engine speed, or as close to rated engine
d conditions“permit. Vehicles with a manual clutch approach the accelerat
speed.~All/other vehicles begin accelerating from the acceleration point usi

e. Each vehicle uses a different acceleration point in the test. The acceler
s_established by, basically, running the test procedure in the reverse directi

determine how to’run the test in the normal direction.

CENTER
AREA R/

ARE m{

HONE TARGET

NT

RATION POINT
OF CLEAR
DIUS

HONE POINT

[t)

aximum noise
speed as the
on point at a
ng a standing
ption point for
pn in order to

6.2

To establish the acceleration point for vehicles with a manual clutch—the end point shall be

approached in first gear from the direction opposite to the direction of the test run at a constant
speed corresponding to 60% of rated engine speed. When the front of the vehicle reaches the end
point, with the clutch fully engaged the throttle shall be rapidly and fully opened to accelerate the
motorcycle past the microphone target point under wide open throttle. By trial, the lowest
transmission gear shall be selected that will result in the vehicle traveling the shortest distance from
the end point to the place where rated engine speed is reached, but which is not less than 7.5 m
past the microphone target point. The location of the front of the vehicle on the vehicle path when
rated engine speed is attained shall be the acceleration point for test runs to be made in the
opposite direction.
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6.2.1

6.3

6.3.1

6.3.2

6.3.2.1

6.3.3

6.4

6.5

6.6

6.7

When the procedure described in 6.1 results in an unusual operating condition such as wheel
spin, the next higher gear shall be selected for the test, and the procedure rerun to establish the
new acceleration point. In any event, the procedure shall result in the vehicle being at the end
point when rated engine speed is attained without wheelspin or clutch slippage.

Vehicles without a manual clutch shall use a standing start acceleration, starting from the end point,
to establish the acceleration point. With the front of the vehicle at the end point and with the
transmission in the lowest selectable range, the throttle shall be rapidly and fully opened to
accelerate the motorcycle past the microphone target point under wide open throttle.

For v
gear

the end point to the place where rated engine speed is reached, but whieh.is not g

past t
rated

0ppOs

For v¢hicles that do not allow for operator selection of trangmission gear ratio, the

front
upshi
accel

For|
the
low!

If the
proce
vehic
point

For the
establig]
The rid
acceler
throttle.
t0 6.2 0

bhicles that allow for operator selection of transmission gear ratio, the lowes
Ehall be selected, by trial, that will result in the vehicle traveling the shortest

ne microphone target point. The location of the front of the vehicle on'the vehi
engine speed is attained shall be the acceleration point for test Tuns to be
ite direction.

pf the vehicle on the vehicle path immediately before’thie place where the firs
t occurs which is not less than 7.5 m past the:microphone target point,
pration point for the test runs to be made in the Opposite direction.

vehicles with continuously variable transmissions, the location of the front of
vehicle path where the vehicle speed,reaches its maximum or 100 km/h,
br, shall be the acceleration point fortest runs to be made in the opposite direc

speed at the acceleration point- established in 6.3.1 or 6.3.2 is over 100 K
dure to establish the acceletation point shall be rerun and the location of th
e on the vehicle path where the vehicle speed reaches 100 km/h, shall be th
or test runs to be made.in the opposite direction.

test under acceleration, the same basic procedure shall be used as
hing the acceleration point, except that test runs shall be made in the oppg
er shall rapidly and fully open the throttle when the front of the vehicle

Full dcceleration shall continue until the applicable ending conditions determi
r 6.37are achieved, which should be the end point, at which time the throttle s

transmission
distance from
ss than 7.5 m
cle path when
made in the

ocation of the
t transmission
shall be the

the vehicle on
whichever is
tion.

m/h, then the
e front of the
b acceleration

was used in
site direction.
reaches the

htion point-to accelerate the motorcycle past the microphone target point ungler wide open

hed according
hall be rapidly

and full

clesed

Sufficient preliminary runs shall be made before measurements begin to familiarize the rider with
the motorcycle under test and to establish the engine operating conditions. The engine temperature
shall be within the normal operating range prior to each run.

The longitudinal plane of symmetry of the test vehicle shall be on the vehicle path for all test runs.

Unless it is apparent that maximum noise occurs under acceleration, the following test shall be

perform

ed to establish maximum sound levels under deceleration.
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6.7.1

6.7.2

7.1

7.2

7.3

7.4

7.41

7.4.2

7.4.3

7.5

7.6

8.1

For the test under deceleration for vehicles tested under 6.2, the vehicle shall approach the end
point from the reverse direction at rated engine speed in the gear selected for the test under
acceleration. At the end point, the throttle shall be rapidly and fully closed and the vehicle shall be
allowed to decelerate to an engine speed of one half of rated engine speed.

For the test under deceleration for vehicles tested under 6.3, a standing start procedure shall be
used. The starting point shall be a point on the vehicle path which is the same distance from the
end point as the acceleration point, except in the opposite direction. With the front of the vehicle
at this point, the throttle shall be rapidly and fully opened to accelerate the motorcycle to the end
point under wide open throttle. When the front of the vehicle reaches the end poipt, the throttle
shall be rapidly and fully closed and the vehicle shall be allowed to decelerate {0,a |vehicle speed
which|is one-half that achieved at the end point.

Measurements

The soynd level meter shall be set for fast response and for the A-weighting network.
The anjbient sound level (including wind effects) at the test™site, due to sources other than the
vehicle [being measured, shall be at least 10 dB lower than.thé peak sound level produced by the
vehicle under test.

Measurements shall be made only when the wind spe€ed is below 5.0 m/s.

The following measurements shall be magde* for both the acceleration and, [f conducted,
deceleration test modes:

Measprements shall be taken for both-sides of the vehicle.

The meter shall be observed during each test as the vehicle is accelerating or decglerating. The
highept sound level observed.for each side during each test run shall be recorded.

Sufficjent test runs shall)be made until at least four recorded measurements for each test mode
and epch side of the.vehicle are within a 2 dB range. The sound level for that side and test mode
shall be the arithfmetic average of the first four measurements within a 2 dB range.

The souynd levelreported for the vehicle shall be the sound level of the side and test mode with the
highest|average sound level.

Measurements shall be made on vehicles unladen except for the rider. The tires of the vehicle
shall be inflated to the pressure recommended by the manufacturer for the vehicle in its unladen
condition. Before the measurements are started, the vehicle shall be brought to its normal
operating conditions with respect to temperature and tuning.

General Comments

Technically competent personnel should select equipment, and the test should be conducted only
by trained and experienced persons familiar with the current techniques of sound measurement.
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