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Vibration Characteristics of Tires for Light-duty Truck under Free Suspension

Kim Yong-woo*, Choi Dong Su**

1‘ Abstract 1‘

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

The test results have shown that the modal frequencies of bias tire are much higher than the 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 Jow 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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Fig. I Schematic diagram for an impact test
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Fig. 2 Positions of accelerometers attached to circumference
of tire
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Fig. 3 Positions of accelerometers attached to tire meridian
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Fig. 4 Coherence and FRF of the radial tire(8.25R16LT)
under max. inflation pressore
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Fig. 6 The natural frequencies of the modes with M=3 under
max. inflation pressure
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Table 1 Natural frequencies, modal decay rates and natural modes of the radial tire

natural decay ratefHz} natural decay rate[Hz] natural decay rate[Hz]
frequency (damping M | frequency (damping M | frequency {damping M

[Hz] rato[ %]} [Hz] ratio[%]) [Hz] ration[%])

91.41 £.65(1.80) 112.54 2.50(2.22) [

72.67 1.58(2.17} \ 4 107.30 l 2.00(1.87) 23692 I 4.48(1.89) 4

126.45 247(1.95) ‘

144.48 3.12(2.16)

164.64 4.06(2.47)

186,85 5.32(2.85) 25983 | 765294 | 3

21052 671318 | 3 | |
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Table 2 Natural frequencies, modal decay rates and natural modes of the bias tire

natural decay rate[Hz] natural decay ratejHz] natural decay rate[Hz)

frequency (damping M | frequency (damping M | frequency (damping
[Hz] rato[%]) fHz) ratio[%]) [Hz] ration{%])

140.81 2.56(1.82) 3

147.2% 3.37(2.29) 3 176.03 T 0.42(0.262) 4

12548 222(1.77) 2 161.69 4.442.75) 3 202.76 4.98(2.46)

21041 6.19(2.94) 3

23739 5.77(243) 4 l
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10.54(4.19) 1
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Fig. 7 The natural frequencies of the modes with M=3 under
various inflation pressure(825R16LT)
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Fig. 8 The natural frequencies of the modes with M=3 under
various inflation pressure(825-16LT)
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Fig. 9 The modal decay rates of the modes with M=3 under
max. inflation pressure
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Fig. 10 The modal decay rates of the modes with M=3 under
various inflation pressure(825R16LT)

8
7 me = N=3
-y
W6 —a
z * N=2
S5 T
b -
=4 r & N=1
?63 | bk —h——h——h
§2 | & -— & —8——8 | ¢N=0
1t
8]
6.8 7.3 7.8 8.3 8.8

Air pressure(kgl/cm?)

Fig. 11 The modal decay rates of the modes with M=3 under
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Fig. 12 The mode shapes of the modes with M=3 and N=6 of
the radial tire
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