An Experimental Evaluation of Friction Noise
between Road Surface and Tyre
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ABSTRACT

In this paper, we present noise ‘measurement results of 8 vehicles. The measurement was done

by a close proximity method attaching surface microphones on the test vehicle. For the 9 road
surface types constructed at Korean highway test road, the vehicles were tested from 50 to 120
km/h at the interval of 10km/h in normal steady state and inertia cruising conditions. Using the

results, we evaluate and discuss the effect of vehicle noise generation depending on the different

conditions for vehicle type, speed, road surface and loading condition, especially focused on friction

noise between tyre and road surface.

.M B

U A ALHQ dRez uHERd #F
7 ol gAtEe] Frb 9 Akl diFse 1435
A IEER IF ASuiEo] ZoRlm ik w
2HA, IEER TEASOE Qs vidoda
Fgoluk AAZAQ 224 U 9L Yslod
AL & BEAS 95 7% vleo] Zasn?

g T2REF 234958 YaAlMe 254
Aot AF 2% DA 54 Aol M3E oo}
gy, w&ERe] A Ao 1& FPoE Q3
Az 71A A E ks Eolojel w=we] nhEs

T AGAAL; A, Frboigta 2MeYgEekt
E-mail : daecho@pusan.ackr
Tel : (051)510-2482, Fax : (051)512-8336
* (Pl
** YT RFAL T2 WE|EY EAT
wk Fabdsln 28] g

o

£
A
_t;_l’
g
)
ol
ffo
12
2
b
dlo
£
A
4
it
2,
N

2 (542}, SUV, 48 EY, o3 , EYYy
ZH 1d), g 28 3thoE ASASES AN
t} olw, A AFASE Etojo] 24 ARl nfo]
ARES Bl CPX(close proximity) W<
Agaglon, 24 A58 ¢4 20 AFE 7L
#HE Aol wEt 60~120 km/h 50~100
km/h £EF7+)4 10km/h HEC0E A& 9 7
z7A07 3}

=
e vl iy

TASVUSE S =28/A 16 2 A 10 &, 2006'3/1067



AAE 2%

9 AZ ARG olgsel AR £2LY
& o] Y3 AR ©3I
golol AFALE AAINA 259 7

72}‘*““«] TR AT ‘%‘?ﬂ"ﬂ U—}E Etoloj/=d vt

2. El0jO{/=™ OIEAE AE 9Y

| A Eolol/d ehRage 243
= 49L& Coast—by W4, Pass—by ¥, CPX
wh o) glon, o5 uh ) He® = Table 1
epsic,

71 AZEA B F A A" Eddyl
spol22E S R Bojol/mm vk A%
Z3l= CPX Wi Pol A A ZR Thd TH &
W3 Eolojzty) vhEag s B e A3

6})1 Sl

=2

sithal H7RE L ik K3, of S Eojo] 24

X ASEE AZHEE A4S MGy

Table 1 Conventional methods to measure friction
noise between tyre and road surface

Principle: of method P
o Vehlcle with test tyres coast by a
microphone on the road shoulder or
test track with engine off
o Test speeds spread out over a range
o Maximum SPL is measured
o Reference: 1ISO/CD 13325

Name

Coast—by

o Two selected cars(one small and one
large) with selected tyres(4 tyres, 2 per
car) pass—by a road—side microphone
with engine on

e Maximum SPL is measured

o Reference: French standard- S31 119

Controlled
Pass—by

°Normal vehicles in traffic(accepted
only if not disturbed by others)
pass—by a road—side microphone

° Type of vehicle, speed and maximum
SPL are measured

> Reference: ISO 11819-1
CPX o A test tyre on trailer is run over the

test area

o Microphones are mounted close to test
tyre.

> Average SPL over test site is measured.
° Reference: 1SO/CD 11819-2

Statistical
Pass—by
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Table 2 Specification of Briiel&Kjer Type 4949
microphone
Dynamic range

30dB to 140dB
5Hz to 20kHz

Frequency range

Diameter 20 mm
Height 2.5 mm
Weight 20¢g
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Fig. 1 Picture of the surface mlcrophone

1068/t 22X S538 3 =2 /A 16 & 4110 3, 2006



I

E5ol ME Folo)/xw uhd 239 9 37

golo] %

33 AH =A
Agd AF
60~120 km/h,

el daliA 10 km/h {7-13

A9 o) AZ 4E 3
TE oA dF &5 F
& o] g3t7] wWio

sold A7 Fah 4

of QojA EY Flo|Z2EL AP F Ad
1) 01 1o A9 Yoz Axsgon,
Fig. 30 lAlg whe} o] apak Falal ukg
o 713 HeRAE vlolazE e gl 4
3N

0] ’], K&

FHoz AP A 3T

2Rl 7l°1

ZP#OI 44

Table 3 Road surface types constructed at the
Korean highway test road

~ Road surface type IAbbreviationlLength (m)’
Dense graded asphalt DGA 149m
Stone mastic asphalt at bridge BSMA - 272m
Polymer modified asphalt PMA 80m
Stone mastic asphalt SMA 172m
Concrete : Artificial grass dragged ARG 191 m
Concrete :18 mm longi. tinning L18 179 m
Concrete : 25 mm longi. tinning L25 225m
Concrete : 30 mm horizontal tinning H30 200m
Concrete : random tinning RND 94m

Table 4 Specifications of test vehicles

Type Model Weight(kg)’
Automobile Grandeur L330 1,689
SUV Musso 1,985
Small truck BONGO FRONTIER TILT| 1,760
Large bus GRANBIRD HD 12,880
Trailer SY69t 15,280
25ton dump truck SCANIA 420 HP 17,250
1(5et ;gtguféi éﬂ?gﬁ)l Super Dix 13,665
15ton dump truck Il poywprTEC 380 | 25,760

(full load)
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Laptop computer
LG IBM Xnote LS50

|

Surfece microphone
B&K Type 4949

Analyzer
B&K Type 3560D

-——

Vehicle-speed
detector
Meteorological P

instrumentation
~— ll

Fig. 2 Configuration of the measurement system
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(b) 25ton dump truck

Fig.3 Examples of attached location of surface
microphone
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method : Large bus, 100 km/h .

S&/A 16 A 410 3, 2006\



E3wd E) BE eolol/d v 289 493 %)

FA AWNUYE }ABEDGA) ER did g
EReN Y FE £5E Aolghe vehiigich
4719 ARERE Aol Faglo] Ago] FIt
2% T x9 TR BE 2% AR Aot
gAH o2 AR 100km/h 71E22 Hd 10dB7H
A Aol @ HAT & ok £, ok~BE T
R A% golol/xd 45 24 AT FEA,
SUV, 23 E9, dy B2 FYAde PMA E730)
7P &% B4R AL wiHe] 345 7 dhgo] 4
fHes 2 Eddid 9ZEYY AF9d SMA
T3] Mg 2% BAETE R A0E Yyt
Zeu, ofAEE A £7 E
7} R A9el 1dBE 2734 gor, A
Aol = 1.6 dBell E3sltt. 34, 15ton HEEE
9 AN¥FHN B AP 2 2P SMA
TN 2SR P 2 Aoz ASHYE
ol ¥ ol&F T AT FH4E HEA A
o @,

flo
b
djo
i
o
t
N
3

Z23YE ¥ A¢ WAYH 158 YEEHY
FF SMA 7E AYT BE Bl ofAZE
BREG 2 L&) B AR FrHEA
¢ ZAUE ¥ AT PPERe AREE o
e Zol7k ot thF-gel Beol 18mm F
]

o b b K

F Elold FAYE FAo| 7P 2o FHA

Table 5 Minimum and maximum values of vehicle
noise regression coefficients for 9 road

surfaces
Normal cruising | Inertia cruising
condition condition
Vehicle type a b a b

min | max | min {max{ min {max | min |max

Automobile  {30.6(42.2|30.2(141.125.7|36.5|33.2|43.3

Suv 38.6|48.0|28.2|36.2|36.8(46.8|28.4{36.9

Small truck  {25.9|36.2{35.6|40.6/32.2/40.5/31.8|37.4

Large bus 26.6/48.0|27.1|40.4|20.5|33.5(34.1|43.7

Trailer 43.7\70.3|17.8|33.7|26.1|42.5|30.2|40.5

25ton dump truck
(empty condition)

[\]

3.6141.2|135.643.6|24.2/43.0|131.3|41.5

25ton dump truck
(full load)

[\e]

8.3|154.9|28.9|43.0|17.9|142.6{33.9{45.3

15ton dump truck I
(empty condition)

w

3.2148.8129.3|37.56{22.7|31.3{38.0|42.0

15ton dump truck IJ]
(full load)

.

2.4150.4|27.4|33.2|122.8|47.2|128.7|140.4
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Fig.5 Regression curve of A-—weighted overall
SPL emitted by large bus
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