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Rotordynamic Analyses of a Composite Roller for Large LCD Panel Manufacturing

Hyo-Keun Park’, Dong-Hyun Kim™, Jin-Ho Choi ", Jin-Hwe Kweon ", Young-Hwan Lee”
and Seung-Un Yang

ABSTRACT

In this study, computational rotor dynamic analyses of a composite roller used for large LCD panel
manufacturing process have been conducted. The present computational method is based on the general finite
clement method with rotating gyroscopic effects of rotor systems. General purpose commercial finite element
code, SAMCEF which has 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 optimized lamination angles 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 || Disk 201 Disk 3 { Disk 4
Mass (kg) 10.5} 7.01 35 7.01

1o, x10° (kg-m?) 4295 | 2145 | 1355 | 339

IO (kg-m?) | 8.59 4.29 271 6.78

Table 2 Equivalent bearing stiffness for a dual rotor

Bearing Stiffness
<107 (/M)
koksr 1.63 1.75

No:1}-No. 209 No.3 | No. 4

0.875 1.75
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Fig. 3 Compatison of Campbell chart for different FE modeling concepts.



12 SET - YEW -

L EAY - oG - o

HEEAMHRE

3750 mm

| STAINLESS COATING

K

CFRP : URN-300
[(0./90/0,/50/0,)
1(0:/90/0,/90/0,/90/0590) |

@125 mm

[T CFRPCURN30D T T
[(0/90/0./50/0,)]

@140 mm
@138 mm
@130 mm
@125 mm

0

|

|

(a) 2D Geometric configuration

Steel (t=1 mm)

Aluminum

(b) 3D Geometric configuration of side part

(¢) 3D Geometric configuration

Fig. 4 G ic confi of the posite rotor model.

Fig. 42 AA/AE F<Q LCDAY Az{ EJA=R £
49 75 d P4 € EEAE FAL vdEyn Ao
£ AA Zol: 375 m oy, Bmde Y gl
mme| ZyA(stee) BH F3 E¢4 3 4 9 djoly A
AE A ¢RojE B9 F2E 3 Aok FF B
29 FA4L 1 mmo 7d &3 65 mme EgA HE3
Z(URN-300)2 =lo] 9lch. #3 QR B4XE 7#He A
£ E=200 GPa, v=033 o}, 22 WX p=7870 kg/m’o|
th. 42059 B$E E=70 GPa, v=0.33, p=2,700 kg/m’o|
o, B3I URN-3009] EAXE E=380 GPa, E,=5.1
GPa, E=5.1 GPa, v,y=0.28, v,,=0.47, v,=0.28, Gy,=5.55 GPa,
Gy=4.55 GPa, G,=4.55 GPa, p=1,580 kg/m’o|t}.

e 53 28 29 JEFHA #HEL ¥
ANSYS 2 SAMCEF2 Z+7} A% 4L 28s5to »
gtk A Holg & sHAste FAsR g AL gdt
THAE AAAIAE Table 3o AAstgEH, T Adnr}
Z YAt AL & + Aok
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92.17 247.85 247.88

(a) 3D Finite element model

(b) 3D Finite element of side part

Fg. 5 Finite element model for rotor dynamic analysis.
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