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The Effect of Temperature on the Tire-Pavement
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ABSTRCT

Tire-pavement noise is a significant portion of noise coming from road vehicles
and is therefore a logical focus of efforts to reduce overail traffic noise. A small
but significant reduction of noise level with positive temperature increases was
observed for some tires. The reduction was evident in two of the tires at 53 km/h
and five of the tires at 80 km/h.
at 80 km/h range from -0.07 to +0.01 dB/°C. Frequency analysis of the tire noise
identified that noise content in the range of 1,300 to 1,900 Hz is particularly

The temperature gradient of the different tires

sensitive to temperature changes.

1. 4 &

AFx7t FYA Eolofo A EAEE
Fe AT 25FAA 2 HFE AA
k. E3], o]Re & FYPA ¢
AE oF7)sle 247 Hi Jornz og
#aANE RE o f Fasirh

Bolo] Fuls) 7]&elut B2 R Eholo]

b

fr K

A3Y, ANY JHAEAE H T

M

Ede) 257} golo] 280 dFe HlAT

£ A7E Gaed w Yoy sz
ATEL LTt AWl WAL FBe
g8 wauAE Rex UAs APl

walA B AFeME o EE o &
g 7HHez dAFstnz 2= ¥e 4 ~
4T, AFa FY4T 53 % 80km/hellAl 6
Z%9 AEFza Elojo] HEE zZtn vF H©
Al&Fd 2+ Goodyear Tire and Rubber
Atel Elolo] Alm Alg Aol 1999d Ell A
de st

- 576 -



Fig.1.

2. 449

AY 71%F AHEE track® (EFAE A
& FY3A, tracke ISOAA AAIG 7+
Fo  #EFE  Relxedw, AsaEe
Lexus GS4009] 31t}

Z+E 2] speedometer?t Y ERE TS
Elojoj o] A A4 met A= GE £ U
ooz BEE4E 53km/h 2 80km/hel 23
A &Hss Ao w$ Fasic oA
AEAe] FYEEE trackSs wWEbAH 1lm
dojd e F N photocelll A3 F
5ol EF3sHAM HAHE ARAE &
o] AEd AA FEEE THANA A
ANelFezr £427 speedometerdt @ A
Agt Alold] AE HAHSAH EEEE FH
F FYPL 8 5 UASE FEEH.

A g4 CEL SLM(sound level meter)
g 127 delazgEez EF3ATh

Photograph showing actual test setup.

photocell, SLM % vwlo]ZEZEA A
ZEL FA9 DAT#H Zu(sample rate =
48,000 samples/sec)$} laptop #H ZE{(20,400

samples/sec)ol] AZFAIFATG F Al AF
FH&r g LgHdg FIIc B Ay
& St dXE FH S Figld 2o

Z+ glolojy HEg AA HFo 7L =B
% Elojo] EHY 28 23Ut oln
AlEE 2EAE digital €7AEEA0lH,
+0.1Ce AYEE Z1 Ut d¥F &
€ A% AP ed, Y F4o] 5misec
& 2793898 FA4E AL T
7t F40] wolAd tiA] dAlsdct 448
lsetZ 3t ALR € Eloloje] £F = 6%F
olo, Z F{d eolole HAF EAL
Table 1] AAlE vie} 2o}

Zt glojold, FY&edg 5~1039 &
e ABE LYo, ol M2E Elolo
2 A guig s 2FA o 1087
track g ovlZ F YA A Elojo] Feo| 2%
7b A E2ed 23FA aAEFAR Erolo

- 577 -



Table 1. List of test tires used in the study.

Tire size tread intended use
ummer, shallow tread th ds,
Tire 1 P2I5/60R1E | e Shatow frea smooth roads, dry
pattern conditions
Tire 2 9 16 summer, shallow tread, high smooth r.o'ads, dry
performance conditions
dry, wet and
Tire 3 P215/60R16 all season Y nd snow
traction
dry, wet and
Tire 4 225/65R16 | all season, high performance| C ' oo and snow
traction
, wet and
Tire 5 205/50R16 | all season, high performance | O Wt @nd snow
traction
light truck, off road
Tire 6 215/70R16 all season, high performance € . ro
capability
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Fig.2.Graph showing linear regression of SPL at 53km/h.

- 578 -



77

~«~Tire 1  =M=Tire 2

——Tire 3 ~w~Tire 4 —

—+—Tire 5 —o—Tire 6

76
75 :\\

—

SPL [dBA]

71

70
[ 5 10 1§

20 25 30 35

Air temperature [deg C]

Fig.3. Graph showing linear regression of SPL at 80km/h.
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