BEEFLRE  9THE KEEWAEHLE pp.818~821

FETM &

o) g% THRHE 5AA

NESBREER

(Analysis for a MDOF rotor vibration using FETM)

Uss (T ), 2

AIuj(Edh 7| A S

S.H.Kim(Chonnam Nat. Univ.), Y.B.Kim(Chonnam Nat. Univ.)

ABSTRACT

A MDOF vibration analysis of the rotor is performed using combined modeling of transfer matrix method and finite element

method(FETM). This method combines the advantages of both matrix. Each rotor is modelled using transfer matrix method

and treated one element or several ones. The finite element method is applied in composing a system matrix and finding roots.

The method used in this paper is more efficient than conventional finite element method in saving calculation time and

provides good results in complex MDOF rotor model.
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Fig 1.Rotor-Bearing System
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Fig 2. Free body diagram of mass point
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Fig 3. Free body diagram of shaft

FAg ot dig dedHolr

v
dlo
rlo
i
ox
o

i 12 3 ]
nt 1L == 1 yk
.9Y 2FI 61&;1 0Y
=0 1 L L @)
M EI 2EI||M
v |00 1 Laly]
oo o 1 :

() AA AgaP 4%
AY Ho) A9 FeAE

2 Yed £ U

o2 Z2dA

SYE = LS (3)
{S}iR = [TB]i{ }iL 4)

Ahe) $EA4W %o AZAYL 2L Holmz

{s}8 ={s}it o zx1g o8

{S}gz = [TB],-[TM]i{S}% 6))
o AYe dEAPL ¢ 929 2EEX My
Ze Holmz tge BAZ 9L 4 Ao

do HRL &Mooz HAEAA YAFA FEW
o RHUNEE zzel Augdel F 3, st A
gdgz BAAL 5 Utk

{83n1 =[LIT)1 - [TR[T ]S )

ORIkt

-Y -y

17 7]

o =z, Ml ®)
4 N 4 1
o 7) 4]

AN EEE

SERELES)

e

Holl Al FAds-molgk A2Re §3 & 8
A, 9 94 Wolyd 928 FARY. o] M7
80 & 9ATRE S$5¥ AF L payd, B

- 819~



BAEEE 7122 AAZAR HFA(compatibility) S
aelate] Al AAe HAg 9 Fadd, FHYEL
TAS A M E Fotd ufRRES, e

gd ¢ 7 5 Aok

=

nNe2gPY &
z} 3*91 FEEL 2FANUA R EdEAUAE
TR ¥ Lagrange 4 & ol &3t 78 5 g

(1 % 82
(M7 HMRNG® -G K HIKRHIKG XS I=0F: (9)

2) 9#28 4
(MEHMEDGT 2169 1% 1=10%} (10)

3) ¥Wo"k g4
[CPHg®)-1K NP =10") (1)

@ A eEwRA

[MRGHCHG-[KKg}={Q} 4nx] (12)

714 [M)[C)[K]E
ola, {0} 2HEY Weoy.

Ax A, w4 2 Baae

2)  Whirl Speed Analysis

ARAE BAZ AgHA A ngAssd wE
F4e ¢ 5 Aok
[MYGHC KK Kg}=(0} 4n x| (13)

2.3 FETM ( Finite Element Transfer Marrix )
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Fig 4. Experimental setup
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Disk mass : m;=m,=0.8 kg

Polar Inertia of disk :

Diametral Inertia of

5.6x10™* kgm?
disk : 2.8x10* kgm’

Density of shaft : 7800 kg/m’

Elastic modulus of shaft : 2.1x10"" N/m?
Diameter of shaft : 0.00i m

Length of shaft : 0.5 m
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Fig 5. Waterfall plot
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Fig 6. Unbalance response for experimental model
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