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Vibration Analysis and Modeling of Articulated Bus
Geonhee Ko" * Seibum Choi™?

Y Department of Mechanical Engineering, KAIST, Daejeon 34141, Korea
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Key words : articulated bus(= 4 # 22), bi-modal tram(H}0] =& E ), vibration(%! &), natural frequency(IL+ &),

resonant frequency(3-% F=3}7*), mass estimation(d & F+7)

Nomenclature B2 Aol = d4S 5 5 Aok =g, A

o Aol He4s WA P A%l AFset

my. : mass of tractor, kg o ] wEel AEFD A% el ol

mz : mass of trailer, kg A A% AR FolAW, T @AF P4

Mg : mass of unsprung mass, kg ¢ QA 9, olg B AHskE JRY H=

k, :longitudinal suspension stiffness of tractor, N/m e sz A 2= oA B mebd e

k, :longitudinal suspension stiffness of trailer, N/m o] NS S]] s Ase A =4

ks :longitudinal stiffness of hitch, N/m B
. . o] BAolt},

F: disturbance input force from road, N ouk Aol A A EA] B AT} W@

w; : first natural frequency, rad/s = © e, =% e s o

w, :second natural frequency, rad/s o] gse} glom, g Wy =g vhgsict.
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Table 1 22 w}2}m]E]
m;, kg 11000
m,, kg 9000
m;, kg 1000
k,, N/m 300000
k,, N/m 970000
ky,, N/m 12000000

i

AWz mdolA] gEgor Sojrhks 2 =
oA Eojo= djeteln], 17 64 F= %75
=

22 SEHA 2 XF EH 24
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m; 0 071 ki +ky —ky, —ky 11%1 0
[0 m, o]x'z +| —ky  kytky, =k, [[x2]=]0
0 0 mslly —k, —k, kg +kodlxs] F
(D

dol Ag Bal 94 ol g 74 A=) 7t
&= AeEse 228 4 Jor, 2 4L o
A 4 (9 Bk AgFSe 54 RS
= 2~ % < A

A(s)  ymys? + koky + koky + knky
F(s) = a;s* + as? +as
A,(5)  kamys? + kokn + Kok + knky
= a;s* +azs? +as

Hy(s) =

Hy(s) =

Hs(s) = F(s)
_ mymys® + ((ky + kp)my + (ky + kp)my)s? + kyky + koky + kpky
a8t + azs? + ag

(2)
a, = mymyms
ay = (ky + kp)mym, + (ky + kp)mymg + (ky + kp)moms
az = (my +my +m3z)(kiky + kyiky + kokp)
(3)
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Longitudinal acceleration compared
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