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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 10 km/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..
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Table 1. Conventional methods to measure friction noise between
tyre and road surface

Name Principle of method

Coast-by |°Vehicle with test tyres coast-by a
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Table 3. Road surface types constructed at the Korean highway
test road

microph.one onl the road shoulder or test Road surface type Abbreviation|Length(m)
track with engine off Dense graded asphalt DGA 149 m
°Test speeds spread out over a range - -
oMaximum SPL is measured Stone mastic asphalt at bridge BSMA 272 m
sReference: 1SO/CD 13325 Polymer modified asphalt PMA 80 m
Controlled{°Two selected cars(one small and one Stone mastic asphalt SMA 172 m
Pass-by | large) with selected tyres(4 tyres, 2 per Concrete: Artificial giass dragged ARG 191 m
car) pass—by a road-side microphone with Concrete: 18mm longi. tinning L18 179 m
engine on . Concrete: 25mm longi. tinning L25 226 m
:gljf); 1:;&??2:;: :;Zlgjii 931 119 Concrete: 30mm horizontal tinning H30 200 m
Statistical |sNormal vehicles in traffic(accepted only if Concrete random tinning RND 94 m
Pass-by | not disturbed by others) pass-by a
road-side n,]icr ophone ) Table 4. Specifications of test vehicles
*Type of vehicle, speed and maximum SPL :
are measured Type Model Weight(kg)
°Reference: 1SO 11819-1 Automohile Grandeur 1330 1,689
CPX [°A test tyre on trailer is run over the test Suv Musso 1,985
area Small truck BONGO FRONTIER TILT 1,760
°Nicrophones are mounted close to test Large bus GRANBIRD HD 12,880
tyre. o Trailer SY69t 15,280
cAverage S.'PL over test site is measured. 25ton dump Guck SCANIA 120 1P 17250
°Reference: ISO/CD 11819-2 T —
(empty condition) Super Dix 13,665
Table 2. Specification of Briiel&Kjer Type 4949 microphone 15ton(chiﬂulrr;p ;r)uck I POWERTEC 380 95,760
Dynamic range 30 dB to 140 dB =
Frequency range 5 Hz to 20 kHz
Diameter 20 mm 3.2 AF A|AHe TMHDF MR
Height 25 mm AeAed A% 287 A4 2 dr] 2de AZE)
Weight 20 ¢ A A28 T4 Fig. 20] ehileh 28450 3lo]

Fig. 1 Picture of the

surface microphone
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Fig. 2 Configuration of the measurement system
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Fig. 3 Examples of attached location of surface
microphone
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Prassure (Paj

Time (sec)

(c) Normal cruising condition at H30 concrete surface road

9.

‘.eg

Pressiure (Pa)
8

b
=]

Time {sec)

(d) Inertia cruising condition at H30 concrete surface road

Fig. 4 Time history of noise measured by CPX method: Large
bus, 100 km/h
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Table 5. Minimum and maximum values of vehicle noise
regression coefficients for 9 road surfaces

Narrpal cruising Inerfia quising
candition candition
Vehicle type e b a b

D, [Inax | min |mnax | min. |max (min {max
Automebile 306422(302[411{257]3651332(433
Sy ABG|4B0(282|3621368|468(|284|369
Small fruck 259(362[356(406(32.2{405(18|374
Large bus 26.61480|271|404|205|335(341(437
Trailer 4£37|703]178(33.7 (261 (425|302 (405
Z5ton dump fruck
(erpty condition)
25ton dumnp truck
(full load)
15ton dump fruck 1
(empty condition)
15ton dump ftruck T
(full loag)

236(412|3561436{242|430]31.3{415

283|5491289|430(179]426(339(453

A3Z[4B8[2B3 |7 |Z27 313|380 (420

424|504 (274|332 |228|47.2(287 (404
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Fig. 5 Regression curve of A-weighted overall SPL
emitted by large bus
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Fig. 6 Difference of noise emission between normal and
inertia conditions for large bus
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Fig. 7 Road surface effect in dB with respect to DGA surface in inertia cruising condition
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