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0 SOUND LEVEL FOR TRUCK CAB INTERIOR

N

INTRODUC

This SAE
determin
engine s
and does

INSTRUME|

The foll

.1 A sound
Nationd

1.1 As an

a mic

TION:

Recommended Practice describes the equipment and)procedur
ing the truck cab interior sound level over the,-upper half
peed range. This practice applies to motor %rucks and tru

not include construction and industrial machinery.
NTATION:
owing instrumentation shall be used:

1 Standard, Specification for;Sound Level Meters, S1.4-198

alternative to making direct measurements using a sound 1
rophone or . sound level-meter may be used with a data recor

a gra&hic level recorder-or-other indicating instrument, provid

syst
Data

.2 A sound

.3 An engi

used meets the requ1rements of SAE 3184 AUG87, Qualifyin
Acquisition System. '

level calibrator accurate within +0.5 dB. (See 4.2.3.)

ne-speedtachometer accurate -within +2% of full scale.

.4 An anenometer- accurate to +10% at 19 km/h (12 mph).

level meter which meets the Typé 1 or SI1A requirements of| American

o for
of the
ck-tractors

3.

pvel meter,

der and/or

Ed that the
a Sound

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

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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3. JEST PROCEDURE:

ghe g?llow1ng procedure is to be used for the purpose of this SAE Recommended
ractice:

3.1 Establish a seat reference point at the intersection of the tangent lines to
the predominant surfaces of the undeflected cushion and backrest at the
Tateral center of the seat (or intended operator location). Adjust the seat

3.2

3.3

3.4

3.5

3.6

3.7

to the midpoint of its horizontal and vertical travel.
Locate 10 I aelrlalelal: aoriented ) 0 a_noin
vertically above the seat refetence po1nt and 250 mm (10 in) Ta
th$ right (to the left for right-hand drive vehicles) of the se
point|.

Positiion the driver so that his ear is reasonably aligned with,
approximately 150 mm ¢(6 in) laterally from, the microphone. Se
may be made to meet this provision.

Sound| 1evel tests may be conducted with or without a trailer or
vehiclle. The configuration shall be recorded:

The epgine coolant shall be within the manufacturer's recommend
tempefpature range during testing.

Vehiclle windows and vents shall be.¥n the fully closed position
accesgsories "off."

The tpsts shall be conducted.on a smooth, dry concrete or asphal
surfape. No large sound-reflecting surfaces should be within 1
of the test vehicle. Hind speed should not exceed 19 km/h (12
test personnel should.be aware that the direction of the wind r
the vehicle may have-an influence on the measurement.

Select a transmission and/or axle gear ratio so that approximat
(50 mph) 1is obtained at rated engine speed. "Rated engine spee
as the engine )speed at which the engine delivers "Rated Power",
in SAE J1349*JUN85, Engine Power Test Code —~ Spark Ignition and
specified by the engine manufacturer.

40 mm (29 in)
terally to
at reference

and
at adjustment

body on the

ed operating

with all

1t road

5 m (50 ft)
mph). The
elative to

ely 80 km/h
d" is defined
as defined
Diesel, as

For edch test run, accelerate the Ve i ected goar
paragraph 3.6 at wide-open throttle from a beglnn1ng englne spe
one-half rated engine speed up to rated engine speed. A minimu
test runs shall be made.

ratio of
ed of
m of four

Dtbtd d\

1se from the IHS Archive
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3.8 The applicable reading shall be the highest A-weighted sound level observed

during

exponential-time-averaging" for these measurements.

each test run of paragraph 3.7.
The test run

The meter shall be set for "fast

shall be

repeated until four sound level readings are obtained with a total range of

2 dB, or less.
highest readings within a total range of 2 dB, or less.

The reported sound Tevel shall be the average of
The obse

the four
rver is

cautioned to rerun a test run if unrelated peaks should occur because of

sounds

3.8.1
Recor
or fq
run
thus
for '
recoy

4. GENERAL

It is S
equipme
current

Proper
measure

that are not caused by the vehicle.

1lowing, each sequence of test recordings. For analysis-g
ecordings, use the calibration signal to establish playbag
calibrate the analysis system. Set the level indicating i
fastdexponential—time-averaging" or equivalent for analysi
ded data.

COMMENTS :

trongly recommended that technically qualified personnel s
nt, and that tests are conducted only ‘hy persons trained i
techniques of sound measurement.

use of all test instrumentation:ds essential to obtain va1
ments. Operating manuals or qther literature furnished by

instrument manufacturer should be referred to for both recommende

of the
conside

The €

inst

for

Propgr signal levels) terminating impedances,
mutti{-instrument measurement systems.

Propdr acoustical calibration procedure,
extension cables, etc.
and gfter each test sequence.

instrument and precautions~to be observed. Specific items

red are:

ffects of ambient weather conditions on the performance of
uments (that is, temperature, humidity, and barometric pre

and cable lengths

to include the influen
Field calibration shall be made immedia
Internal calibration means is ag
jeld use, provided the external calibration is accomplishe

immediately before or after field use,

vibration will not influence the sound level measurements.

level.

For gasoline-fueled engines,

If a data-recording system is used, make recordings during each test run.

prior to,
f the test
k gain and
nstrument

s of the

elect the
n the

id
the

d operation
to be

all
ssure).

on

ce of

tely before
ceptable

d

The microphone shall be supported in such a manner that mechanical

The sound level of a diesel engine may be dependent on the fuel's cetane

A diesel fuel with a cetane number between 42-50 is recommended.

manufacturer's recommendation should be used.

a fuel grade consistent with the engine

Distributed under license from the IHS Archive
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4.4 It is recommended that the ambient temperature be reported with the test

4.5

4.6

5. REEERE|

5.1
5.2
5.3
5.4
5.5

results because ambient temperature may influence the measured sound level.

If the relationship between the measured sound level and the ambient
temperature is known, and the test results are to be corrected to a
reference ambient temperature, 25°C (77°F) is recommended as the reference
ambient temperature. If the test result is corrected, it must
?§7§F;corrected sound level"” at the reference ambient temperature of 25°C

For repeated development tests where the relative.change in sound level is a

ad_quantity+_ihe_pQsii1on_nf_ihe_minrnphnne_ln_ihﬁ_iruck_cﬁb, and the
fon of the driver relative to the microphone (see 3.1) should remain

desir
posit
const

Road
noise

SAE J
SAE J
ANSI

ISO 5
Title

ant.

surfaces, such as those with concrete joints, which add si

, Should be avoided.
NCES
184 AUG87, Qualifying a Sound Data Acquisition System.

1349 JUN85, Engine Power Test Code --Spark Ignition and Di
51.4-1983, Specifications for Sound Level Meters.
128 Acoustics, Measurement of Noise Inside Motor Vehicle.

49 CFR 393.94, Vehicle Interior Noise Levels.

be reported

gnificant

psel.

The phi (@) symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report. If the
symbol is next to the report title, it indicates a complete revision of the
report.
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In June, 1968, the Vehicle Sound Level Committee approved the original test

procedure for measuring the interior sound level of truck cabs.

Tevels were

Interior sound
recognized as a truck parameter that needed to be quantified.

The concept of this test procedure is to keep the test simple and not
time-consuming, but still maintain repeatability and accuracy in the test

result.
highest noi

The result is intended to be a single number that is a measure of the

se level over the engine speed range typically used, with the engine

at full power under acceleration conditions that are not far from real-world

operation,

The sound 1
S1.4 and S
was specifi
SAE noise

The vehicle
selection i

throttle acceleration tests are used to produce a maXimum sound level

in the truc
produce the
ambient tes
repeatabili
(wind dire

defined yet].

location,
position,

A-weighted
to satisfy
resultant s
requirement]

The effect
by a genera
recognized

temperatur

vel instrumentation specified was selected in accordance with ANSI
E J184 requirements. The anemometer and tachometer fnstrumentation
d with what was felt to be reasonable accuracy consistent| with other
st procedures.

operation is intended to be straightforward. and repeatablp. Gear
s intended to represent on-highway acceleration conditions|- Full
condition

cab. However, a search of all operafing conditions that| could
maximum sound level is not what is desired here. The tesft site,
t conditions and general comments ave intended to improve _
ty, but still allow flexibility. “Cautions are given for-several areas
tion and road surface) where the-influence on results cannpt be
To improve repeatability, controls on wind speed, microphone
river-to-microphone location; engine coolant temperature, [fuel, window
nd vent position are specified.

sound levels are specified as the measured result. This was selected
the needs of the industry and yet keep the data analysis sfimple. The
ound Tevel is the average of at least four test runs. Thifs

will improve measurement repeatability.

of ambient ‘temperature on the sound tevel result cannot be| predicted
1 relationship for all vehicles. However, the effect needs to be
because_for some vehicles, typically with air-to-air intericooled

varied. The attached graph demonstrates a 3 dB(A) change| in sound

engines, tae repeatability of the test would be unacceptable as ambient

level for

33°C (60°F) change in ambient temperature for repeated tests on the

same vehicl
future unde
temperature

data to the same result.

be consiste

emission test procedures.

€. Recording ambient temperature with the test data will aid the
rstanding of the effects of ambient temperature. A reference

is recommended so that everyone will correct the same sound level
A reference temperature of 25°C (77°F) was selected to
nt with SAE engine performance test procedures and with engine exhaust
The establishment of a relationship between sound

level and ambient temperature, for a specific vehicle, cannot be accomplished in
this procedure, and is therefor left to the individual correcting the data.
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