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Sound Level Of Highway Truck Tires

Foreword—This SAE Recommended Practice establishes a test procedure for measuring the sound level produced
by tires intended primarily for highway use on motor trucks, truck tractors, trailers and semitrailefs, and buses.
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Scope

This procedure provides for the measurement of the sound generated by a test tire, mounted on a single-axle
trailer, operated at multiple speeds.

The procedure describes test practices for both United States and International practices.

Specifications for the instrumentation, the test site, and the operation of the test apparatus are set forth to
minimize the effects of extraneous sound sources and to define the basis of reported sound levels.
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TABLE 1—CRITICAL DIMENSIONS FOR UNITED STATES PRACTICES

(357 TEST A)
Sl u.s.
Units Customary
Units
Distance Between Centerline of Veh. Path 15m 50 ft
and Microphone
Microphone Height 12m 4 ft
Test Zone Length 30m 100 ft
Low Speed Pass 56 km/h + 1 km/h 35 mph £ 0.6 mph
High Speed Pass 80 km/h + 1 km/h 50 mph £+ 0.6 mph
POINT OF POINT OF
ENTRANCE TEST EXIT
(OR EXiT) ZONE {OR ENTRANCE)
~———— 30{100)
CENTER LINE OF : 15(50) ~——+— 15(50)
VEHICLE PATH
* \
Coa j-— ————————————— ‘ 7J VEHICLE PATH
R AN N N .
s AN
| AN R // AN \
15(50) ~ 7 N
A . /k 300100 R
30000) R l ol MICROPHONE /
POINT ) //
/ MICROPHONE — N MEASUREMENT /
AREA )
/
/
30(00) R
/ /

NoTe—Dimensions are m (ft)

FIGURE 1—TEST SITE (U.S. PRACTICE)
(VEHICLE MAY BE RUN IN EITHER DIRECTION)
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TABLE 2—CRITICAL DIMENSIONS FOR INTERNATIONAL PRACTICES
(J57 TEST B)

Sl u.s.
Units Customary
Units
Distance Between Centerline of Veh. Path 7.5m 25 ft
and Microphone
Microphone Height 12m 4 ft
Test Zone Length 20 m 66 ft
Low Speed Pass 60 km/h + 1 km/h 37 mph £ 0.6 mph
High Speed Pass 80 km/h + 1 km/h 50 mph £+ 0.6 mph
POINT OF POINT OF
ENTRANCE TEST EXIT
(OR EXIT) ZONE (OR ENTRANCE)
~————  20(66)
CENTER LINE OF e—10(33) ——g=— 10(33) —
VEHICLE PATH-\
'::‘:PL‘; S sl L VEMICLE PATH
\\ 7
AN
AN
7.5(25) N
RS , 30(100) R
30(100) R ANV MICROPHONE
POINT
MICROPHONE MEASUREMENT
AREA A
30(00) R

[

FIGURE 2—TEST SITE (INTERNATIONAL PRACTICE
(VEHICLE MAY BE RUN IN EITHER DIRECTION)

NoTe—Dimensions are m (ft)
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5.2

6.1

6.2

6.3

6.4

The measurement area is the triangular area formed by the point of entrance into the test zone, point of exit
from the test zone, and the microphone. The test zone is established as follows:

a. The test zone extends 15 m (50 ft) on either side of the microphone point along the vehicle path for
testing representative of United States practices. See Table 1 and Figure 1.

b. The test zone extends 10 m (33 ft) on either side of the microphone point along the vehicle path for
testing representative of International practices. See Table 2 and Figure 2.

The measurement area (excluding vehicle path) should be surfaced with concrete, asphalt, or similar hard
material, having a Coefficient of Absorption not exceeding 0.10 measured as specified in ISO 10844, and in
any event, should be free of snow, grass, soil, ashes, or other sound-absorbing materials.

The ambient sotmdtevet{mncitdingwind-effects)at-the-testsite—shaltbe—atteast-16-dBbetpw the level of the

subject tires gperated in accordance with the test procedure.
The wind spegd in the measurement area shall be less than 18 km/h (11 mph).

The ambient air temperature of the test location shall be between 10 and 30,°C, (50 and 86 [F) throughout the
test.

Test surface temperature shall be between 5 and 40 °C (41 and 104.°E) throughout the test,

The surfacq reference temperature shall be 20 °C (68 °F). The reported sound levels shall be corrected to
this temperature by means of the procedure set forth in 7.5!

Test Apparatus
The test apparatus shall consist of two parts:

a. Tow VYehicle

1. Thgrolling noise of the towing vehicle can be minimized by appropriate measurgs (low-noise tires,
shiglding, aerodynamic skirting, etc.) to a point at which the sound level for the tgw vehicle alone is
at least 3 dB(A) lower than:\for the tow vehicle-trailer combination with the subject fires.

b. Trailef

1. Thdq trailer shallbe a single-axle frame trailer with drawbar and a facility for varying wheel load.
Superstructufes or paneling are to be avoided in order to minimize vehicle-specifi¢ influences.

2. An |axle assembly consisting of a single axle with one test tire on each end shall be rigidly
suspendedfrom the trailer.

Akt hall naratadd o actina mana o st thh o+ ol BenAer—ten o
The test appa ataS-Srran ot optratctTa coastrg ottt T e tovwy vermtre—poweT o et ff
Tires

Before measurements are started, a tire break-in period of at least 80 km (50 miles) at typical highway speeds
is required.

Tires should be at normal operating temperature during the test.
Tires shall be singly mounted on the test trailer.

The tires shall be inflated to 85% of the pressure corresponding to the maximum single tire load that is molded
on the sidewall, and loaded to 70% of the maximum single tire load that is molded on the sidewall.
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7.1

7.1.1

7.2

7.3

7.3.1

7.4

7.5

Procedure

The tow vehicle shall be used to attain sufficient speed prior to entering the test zone, such that, when the tow
vehicle engine is switched off and the vehicle and trailer are coasting into the test zone, the trailer speed at the

microphone point will be as listed in 7.1.1.
The trailer speed at the microphone point shall be:

a. Referto Table 1 for testing representative of United States practices.
b. Refer to Table 2 for testing representative of International practices.

The sound level meter shall be set for fast dynamic response and the A-weighting network.

There shall bg¢ at least five measurements for each test speed. The observer shall reeorg
attained durinfy each pass. Measurement shall continue until five levels for each speed.are r
within £0.5 dB(A) of their arithmetic average. This arithmetic average is to beCused fo

correction calgulations in 7.5.

Alternatively, each pass may be recorded on magnetic or digital tape,~or any other g
recording device, and subsequently analyzed with a sound level metef; graphic level reg
frequency gnalyzer. The reported data from this analysis must-comply with 7.3 and

conditions required to qualify the test results shall be recorded.

The surface temperature of the vehicle path shall be measured immediately after the com

passes which|compose the arithmetic average of 7.3.

The arithmeti¢ average of the measured sound presSure levels will be corrected to the

the highest level
pcorded which are
I the temperature

enerally accepted
order, or acoustic
he environmental

pletion of the test

surface reference

temperature gpecified in 4.9.1. Two levels shall be‘easured, one at a surface temperaturg within the range
specified in 4.9 and above the reference temperature, and a second at a surface temperatuie within the range

and below thg reference temperature. As.demonstrated in Figure 3, the predicted leve

temperature i$ obtained through linear interpolation.

at the reference

-
L
>
A
%, SPL #2 - ol
o
a SPL @ 200 C .—...-.....»u....‘...,H”.‘”””,,.»..-u-.-»--::
o :
s
= SPL Bl o7
z
3
0 :
T [ I
TEMP =71 (22, g) TEMP 182
TEMPERATURE

FIGURE 3—TEMPERATURE ADJUSTMENT EXAMPLE
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7.5.1

7.6

7.7

7.8

7.8.1

8.1

An alternative correction method may be used if ambient conditions preclude obtaining measured levels at
surface temperatures both above and below the reference temperature. In this case, a least-squares linear
regression line may be calculated for correction of levels to the surface reference temperature. To insure
adequate separation of the data points, the regression line shall be calculated based on at least three
surface temperatures differing from one another by at least 2 °C (3.6 °F) and covering a range of at least 5
°C (9 °F). The calculated slope and intercept of the regression line shall be reported with the sound pressure
level corrected to the surface reference temperature.

Determination of the tow vehicle noise must be made prior to reporting test tire sound levels. The tow vehicle
sound level must be corrected to the surface reference temperature by the method outlined in 7.5.

The subject tires' sound levels reported are the difference between the sound pressure level of the tow vehicle-

trailer combin

where:
Liire = ten
Ltp = tern
Lt =ten
sh
where:
Lt =tem
d
Md = mic

The reporting

Test results

results repré

Notes

Key Words—Micrephone, noise, passer-by, road, sound, test, tire, truck, vehicle.

= distTnce measured from rear axle of-tow vehicle to axle of trailer, in meters

htion and the sound pressure level of the tow vehicle alone. This is represente

1
Lo = 10 log,o[10P 20 _ 10t 0

tire

perature corrected sound level of the subject tire (this is theklevel reported)
nperature corrected sound level of the test pass (tow vehicle-and trailer assem
perature corrected sound level of the tow vehicle withouttrailer, corrected for
bwn in Equation 2:

Lt' = Lt—10 logy,[(d” +Md”) aMd’]

perature corrected sound level ofsthe tow vehicle without trailer

ophone distance, either 7.5'0r15 m

of the sound level shall.include the data as set out in the form shown in Apper

representative of United States practices shall be reported in the “J57 Test A
psentative of International practices shall be reported in the “J57 Test B” data f

d by Equation 1:

(Eq. 1)

bly)
drawbar length as

(Eq. 2)

dix A.

" data fields. Test
elds.

PREPARED BY THE MOTOR VEHICLE COUNCIL SOUND LEVEL COMMITTEE
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