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ABSTRACT

As automobile industry develope, design techniques to satisfy light weight and high efficiency in
automobile parts is demanded. In this study modal analysis is performed using transfer matrix method
to identify dynamic characteristics of exhaust system. It is estimated the theoretical transfer function
by Pestel-Leckey method and the mode shapes in 3-D graphic. the validity of developed program
is verified by comparing with the experimental results of exhaust system. Estimated modal parameters
(natural frequency, vibrational mode, transfer function) are in accord with the experimental results.
From the developed program, we can predict a location of the hanger which is determined by the
lowest RMS value point, when displacement is given as an input at the engine side, We can find
that attachment of spring modelled hanger at the hanger location bring vibration level down.

B oMo Lo i yE rHi?f_} ©4 Yy 2l =(om!)
I, ¢ zRol U@ WA B 2wl E(em?)
I, :awel Sad meE(m')

E :F84A5NN/en?) (Z);: (s Fef e e

¢ FEYAF(N/em?) (B); : Bads Adufegx

p ¥ E(g/em®) (T); : HEHE AgnjEy ~

“HEH, HFhFn ACATAH

w44, Bt 71A F 8
ses BTN T TR 717 F83)
weee 7P R FAT] A TL



(K); : 2Z3JRA dhezks

o 28055 (rad/sec)

” x % "rgke) W

v 1oy EF ke Wiy

w z & wdfo] WY

bs x & vrake] Zhwie]

by y 5 93ke] A s

¢, 1oz % ¥l zhas)

T, :x3 g HEdEAEWN-cm)
M, :yZEd Hg SYRAE (N-cm)
M, : z=o W3 FHEAE (N-cm)

N & 5D

Voo y = weke] Ady (N)D
Voo 22 wgke] HdE (N
A g d F(em®)

L 849 dol(em)

.. A4 2

AFAFHe dgH vl Bo] AFAHF-EFL
AAZ1E¢ Fho Wg ool SHEHT
o, 72E AAAN 27HE Ags, 14
532 93l HHAA &l d7HZ o
o, AFAR-EY HuzA e 714 (Exhaust
Systemoll = AR et Zere] 3
e WE g ¥ AFe] A A
72 Agyo] £z dg A Aot @
A o] F WA FEAS TEEHL A
A AFAZ AL A 977 87H
Atk

AR w7 A AS7] Aol BE AT
B ®ol AR, I A g E
9 A A APH FEAH FH
B35 d7E Hu g Aok Fule A =
A2 J1Ey R d@PPAL 4dFHA F5
A e ddout’, olEsiA g 9] o
Aes AL BE40) Bep] dTEH AL
SA

TZ2E9 AFH e Fesad, FET
ZAY, A gy Fo] AT 7=
70 o] ¥yeo) d&H e T=E, dF

o

ki

& o]},
= iziAle g Aol 3abelel=
2 FY9 219 AgvjeEzgryPors
s FEAL FHE U P 334 A
g Ex] ~ 1S Aseln, AFR=S od
#3}t dgor ooz AQPFE T35
T, BA9 ANE A PHES AN
o, E£3 olErd =z F3t sie gIAS
E35t7] g JHEdviz ddS Pk,
a2 AHE PR

2 o E

21 w0 MEHsZs

B AR E AFA w7A S 3 2 xe]
B3l AgrEgy~2 Ao Fig.ld
vehd Aok #u) P g 71ESE o, b
Apole] Agmied 2= O #e AT
Atk

{zY,=[Bl." (2} 1)
a71d, [B),: e¥A Boite Al Ex~
(Z}, 1 a¥m Q40 A E o}

Bl A
olv, thgT 2ol ARt

(2)

=255 bﬁ&g NE



B#=ET 2/ Vol. 14, No.3. 1992/59

Vya Va Vyb

Vb
e e
Y e (199
Taa Ora E. LG 1o T Pb

Na Nb
* g:::l«l a ( i i ) Us
Zz M -

N
¢Ya (byb

Vza Wa Vzb Wy

Fig.1 Definltlon of varlables and coordinate for beam element
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Fig.4 Transformation of spring force to xyz
coordinate element
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Table 3 Comparison of theoretical and experi~
mental natural frequency for exhaust
system under free—free conditlion(Hz)

Mode | Theory |Experiment| % error
1 12.7 13.0 —2.3
2 16.7 15.0 1L 3
3 311 36.5 -14. 8
4 47.4 580 - 18 2
5 69.1 78.0 —-12. 5
6 88.5 91.5 -9 7
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