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ABSTRACT

Due to the rapid increase of long-distance
transportation, particular attentions have been
paid to truck tires, especially to their dynamic
characteristics. In this research, experimental
modal analysis on two kinds of light-truck
tires, i.e., radial tire and bias tire, are
performed by wusing GRFP(global rational
fraction polynomial) method to investigate
differences of the dynamic hehavior of the two
tires.

The test results have shown that the modal
frequencies of bias tire are much higher than
their corresponding values of radial tire with a
similar mode shape, which is in accordance
with the fact that the radial rigidity of bias
tire is higher than that of radial tire. And most
of the modal decay rates of bias tire are larger
than those of radial tire within the scope of
this experiment.

In the frequency domain range of test,
the bias tire has extra modes, which do not
occur in the radial tire. This difference is
based on the fact that the -circumferential
rigidity of the bias tire is quite low whereas
that of radial tire is so high that the
frequencies of the corresponding modes are out
of the frequency range of test.
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Table 2 Natural frequencies, modal decay rates and natural modes of the radial tire
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Table 3 Natural frequencies, modal decay rates and natural modes of the bias tire

decay rate[Hz] decay rate[Hz] decay rate[Hz]
natural natural natural
frequenc (damping M frequency (damping M frequenc (damping
N equency | ratiol%0) q y ratio[%]) q Y1 ratiol%))
141.75 25(1.77) 3
0 ‘
1476 | 319216) | 3 | 17619 | 0480.272) | 3
"/(t""\\\\ - A? S
) .
D ’ e ,,// i
12469 | 228183 | 2 | 16184 | 42126) | 3 | 20112 | 507(252)
AN AT PN SR TN PN
2 g i A . e .
*\\‘1, e S \\x,:; ;/ o S —
209.27 | 541258 | 3 | [
//,;,7-‘ fi% o~ TN
3 e %
N e
23661 | 607257 | 4
//f::?\\\ . N
4 SN
-
4_'/ =i
l
5
24346 | 574236) | 1 |
// t\\ TN
6 "
»\\\‘:\/ = = -,'//

=107~




JRE ol uholofx Eholoje] A% 74 ol
At erolojel Huch A7) wEoluh,
(@ BUE ZHABRM=3)elA vlojo]~
glolofe] mHAEF7E ATQ Eolole] mgxl
Hoh 84 Eed ot wloloja Elojolg

o~
B
RbE wE el ddd Eelee Rro A7)
I
e

(B) T4 THAFFM=3)A nlolojx

Ry ZH4go] Hyd glojole A4S
o giAZ &S #Holr dud glojojg nlo)
o] Elo]of 2 74 8l(modal damping
ratio)= Efololo] Aol F7ItdleM A n=
olM 3z R=7tx] A2 0.01~0.03 Alojo] =
=y

O

Z 3 Ed

{1] Potts, G. R. and Csora, T. T., 1974, Tire
vibration studies the state of the art,
Akron Rubber Group Winter Meeting.

[2] G. R. Potts, C. A. Bell, L. T. Charek, and
T. K. Roy, 1977, "Tire Vibration”, Tire
Science and Technology, TSTCA, Vol. 5,
No. 4, pp. 202-225

[3] Tozawa, Y. and Suzuki, Y. 1986, Road
noise and tire vibration characteristics, [1
BhHEl, Vol 40 No. 12, pp. 1624-1629.

[4] o3& A, 1988, Elolole] XFEA, Elolo] x
%, pp. 13-23

[5] HRFBASOE, 1986, X A gk ARG, H.

(6] 494 <, 1996, st5 &
2} gfopoio} wbAWE 51

-108-

T, WE7IATE = A(A), 20 A1E,
pp. 1-13
[7] Maia, Silva et. al, 1997, Theoretical and
Experimental Modal Analvsis, Research
Studies Press Ltd., England
[8] Guan, D. H, Yam, L. H., Mignolet, M. P.
and Li, Y. Y, 1999, “Study of experimental
modal analysis on tires®, Proceedings of the
17th International Modal Analysis
Conference at Kissimmee, Florida, Vol. 1,
pp. 386-390
[O1 A% 9], 1993, &34 ©Elojoje] UEE
Aol #g AT, FRFAFTEI A Vol
15, No.2, pp. 76~83
{10] L. E. Kung and W. Soedel, 1985, "Natural
frequencies and mode shapes of an
automotive tire with interpretation and
classification using 3-D computer
graphics”, Journal of Sound and
Vibrations, Vol. 102, pp.329-346
{111 "A59, 335, 1986, “s&x84 #Holyyd
Elolole] F A EAo #3 AT A
&3 =3, A10Y A53, pp.724-734

OF7): 2 a3: Be)&y- a2t uay
SEL e A AT N A



