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A study on the tire structure vibration
for road noise reduction and chassis design

Youn-Seob Song*

ABSTRACT

The purpose of this study is to obtain a foundation data for chassis design and road noise
reduction of automobiles, Using the combination of the automobile, radial tires and instru-
mentation equipment, experimental investigation was carried out to examine the characteris-
tics of the structural vibration of tire as the key to obtaining the effective parameters for
reducing road noise.

From the results of this studies it has been conlirmed that the specific ranges of natural
frequency of tire exciting the suspension and chassis system. And the tire, axle and chassis
natural frequency of automobile govern the road noise, Results show that material properties
of tire and experimental condition are major parameter for shifting of tire natural frequency.

These results would be utilized as basic materials for the design of chassis design with para-
metric study, which enables a designer of an automobile to foresee the influence of the vari-
ous design factors or operating conditions.

Key words : Chassis(AkA]), Natural requency (i-#%%F), Random rough surface(EB73% AR
=), Road noise(£&24L), Tire(gke]o])
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tire by impact hammer under non-rotating
and unloaded condition

T2 10879 dquFEE QA £F AEAe
FP&£L7} MR G 2AY) oo FYPEEE
40 km/holA 80 km/hZ 2718t en, Elejeolg]
F714E 1.5 kef/em®lA 3.0 kgf/cm’Z2 744
Atk @, golole ufAFFI} ERAEY WAe
GFE TS| SJste] Eolole nHAFTE &4
Atk slelole nHAFTE Eelojr FHd R4H
A e AFEZE AN FF&sAed, 487449
MEFTE Fig, 29 2,
271%0) Blolo) LHAFF RIX e FFE RALE
71 93] Elolojd] Er1%E WEANZer, $4dn
g ol43te] golold| Jlaizl 7pdlE A a0 g 8%

AsE & "12’_ F Fuge 3HEeL o] &3t Bl
oo THVESS 2HART,

4, Mgz g 0@
4-1, ElolY} IREFT

PFig. 3& FH#ME o|&3ld Eelolg 77AA
A ad Aeshe £ U Fas 39
o AE7 7NNzdrE e afeld, FFnE
o] &8k 4% dolele golo] n{NFFY JAd=
T 0.85 o149 & A2 3o AR Holet
AIH=E AL & £ Ut

gololg] T/19E F7MA AT g
7 Fig. 4904 Bizukeh 2o] nfA547} & fﬁlﬂ oz
130 9oz olFagvt °M%-: 4¥82%% ¢
olo] nRAFFd e J. T. Tielking®@e] A%
o|B4 ()% Hlmd) & u, golold] afAFLE T
Z1golvt A4 DA3 BA} JdeH, IR FEed
Ae dog vx] g3 &E ¢ 4 itk

A8

T+E 249 4

140

(a) Magnitude
67 ool O16.00000

50.00

FR.RESF
AMP
a8

1080 oot e oy

~50.00 1V

ST FREM

{b) Coherence

_8f 501 010.00000] A% F -,

L-G0G (i o

COHER
REAL

1.000u]. ..

737 -Fm

: N i i
100.0 1000k

NET PRERCHEY

Fig. 3 Magnitude and coherence of frequency
response function of tire system vibration
test by impact hammer
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Fig, 6 Car axle vibration and chassis vibration spec-
trum
(car speed: — 120 km/h (axle vibration),
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