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Rotordynamic Stability Analyses of
a Composite Roller for Large LCD Panel Manufacturing
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ABSTRACT

Computational rotor dynamic analyses of designed composite roller for large LCD panel manufacturing process have been
conducted. The present computational method is based on the general finite element method with rotating gyroscopic effects.
General purpose commercial finite element code, with special rotordynamics analysis module is applied. For the purpose of
numerical verification, comparison study for a benchmark dual rotor model with support bearings is also presented. Detailed
finite element models for composite roller with different length are constructed and analyzed considering gravity effect in order
to investigate vibration characteristics in actual operation environment. As results of the present study, rotor stability diagrams
and mass unbalance responses are presented for different rotating conditions.
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Fig. 1 Geometric configuration and material properties
for the benchmark dual rotor model.
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Table 1 Dynamic mass properties of dual rotor disk

model
Disk Property | Disk 1 | Disk 2 | Disk 3 | Disk 4
Mass (kg) 1051 | 7.01 35 7.01

Ip,x10% (kg-m?) [4.295 [2.145 [1.355 | 3.39
Ipxx10° (kg-m?) | 859 | 429 |[271 |6.78

Table 2 Equivalent bearing stiffness for a dual rotor

Bearing
Stiffness No.1 [No.2 [No.3 |[No.4
x10” (N/m)
Ky =Kzz 1.63 175 |0.875 | 1.75
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Fig. 3 Comparison of Campbell chart for different FE
modeling concepts.
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Fig. 4 Geometric configuration of the composite rotor
model.
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Fig. 5 Finite element model for rotor dynamic analysis.
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Table 3 > Zo|7} 45m ¢l &y} 4 m ¢l Hdlo]
E Jagk lojth, g2 do]7t 71 45 m <]
B57F R ¥ Ebder AoR wdEth Aol
2 F =do] 1x10° N/m 9] Hlojs 4
749 B 2200 rpm oA ESHAE S

oL
(o3

oft
o |

LCD Y A#Hg Zelol A4S A A
AU e ¢8 4 =l val A
B4 AFEAE g 42 47 a7zl
Al Ak wAH AAeT NEe 19
Ao BREo] B wERolA A 4
A, B e 2o gAY ANHAS BB
chekg w o =

= LA
of Qe webd & Qg dAY 5

3@ i
(S AU S o2

2 Ao A= iy LCD S gA =

Y
o
0 2
fr

v
|
e,
o
%
o
=
o
)
2
o
o
o
i
g o
off
olft ay
=

o,
offl
)
o
ok
fo
. B
td
e,
o
-
A
ol
K
ox T U?,L' _IFI

Ot

i)

2
o

i go
re

-

o

ol

ol

o
s
i
%
)
B
lo,

o i, o
o
2o T e 18
ot T HE 1x

1) Nelson, H. D. and McVaugh, J. M., 1976, “ Dynamics of
Rotor-Bearing Systems Using Finite Elements,” ASME Journal
of Engineering for Industry, Vol. 93, pp. 593~600.

2) Prohl, M. A., 1945, “A General Method for Calculating
Critical Speeds of Flexible Rotors,” ASME Journal of Applied
Mechanics, Vol. 67, pp. A-142-A-148.

3) Gu, J, 1986, “An Improved Transfer Matrix-Direct
Integration Method for Rotor Dynamics,” ASME Journal of
Vibration, Acoustics, Stress, and Reliability in Design, Vol. 108,
pp. 183-188.

4) Pranabesh, D. C., 2003, “Application of Lund's Stability
Analysis Program in Design of Modern Turbomachinery,”

Journal of Vibration and Acoustics, Vol. 125, pp. 471~476.

5) Fleming, D. P., 2005, “Unbalance Response Prediction for
Accelerating Rotors With Load-Dependent Nonlinear Bearing
Stiffness,” NASA/TM-2005-213801.

6) Brune, C. and Lassoudiere, F., 1990, “Rotordynamics of
the Vulcain LH2 Turbopump comparison Between Test Results
and Dynamic Analysis Calculations,” Proceedings of 3rd
International Conference on RotorDynamics, pp. 353-360.

7) A, 18], 2005, “HrAg A Fxo; FA4
¢ Wlelg o2 AA 5= HDDE 84 fol t]ad-A
£ Az"e E 4% 24 nh ¥ A7, i
SAFFEI=wH, A13d, A3ZE, pp. 251~258.

8 AW, FdE, &3 0K, 2005, “A A=A E
1 5 9] I

& g, =gy, #1334,

9) LA, o]k, 1994, “Aut FXFo] A3 UAEE
, hatxAet3], 71314, #1235, pp. 29~37.
10) Wra<t, Aed, Asw, AFAd, AEs, A,
Y AA ave nd 33 2E 5 5
SHWEFsrs], A179, A2%, pp. 105~113.
11) SAMCEF Theoretical Manual, Rotor Module for the
Analysis of Rotating System, \er.7.1, SAMTECH Co.
12) Lalanne M. and Ferraris G, 1990, Rotordynamics
Prediction in Engineering, John Wiley & Sons Ltd., ISBN 0
471 92633 7.



