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Nonlinear Vibration Analysis of Porous Thin Plate
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ABSTRACT

In this study, nonlinear vibration analysis of the cylindrical orthotropic porous thin plate under V-shaped tension
distribution with wire impact damping is considered. We make dynamic model of the plate under the tension using
commercial FEM code and reduce the number of its degrees of freedom using dynamic condensation. The dynamic

model of wire is obtained as lumped mass model from string equation. And then we analyze the nonlinear vibration of
the plate including the impact phenomenon between the plate and the wire using the reduced mass and stiffness
matrices of the plate and lumped model of the wire. The contact phenomenon between them can be described by impact
contact elements composed of contact stiffness coefficients from Hertzian contact theory and contact damping
coefficients from restitution coefficient between them. And we discussed the results of nonlinear vibration analysis for

variations of their design parameters.

1. M &

g Ful7l e oI due &3MPe
NES vkA232 £3] ALEHEH 7)o %ol
BAstA  HE o gl dFHE  EAE
dogjmz o] ol o] tidt dF-7} wol
o]Fo] A3 Ut} E ATFoME golo FE
447t nelg AY 271y uge] dig wdy
AF84E stax o, #ZHE Br1g vy
AF: AFAE g8 7t gl E AE3E A
&FABGNR F2 AMEsE PHelt. I
ghe] E7MEE FEe X+ £34#9
gtgoia F£2 FHL3n e V-3 AHEXES
Dﬂ%ii 3}%5}(1).(2)'

glolo] ZFEZ4el did AT S3HES
Aol s Z& d7rF UAT gR2E AEHe
&3t Ut} Y. Ohmura ¥ 229 (grille)d

« AR, F=R87]ed hgd ZASER
E-mail : sungd@alta.co.kr
Tel : (042) 869-3056

o 33, AGdgE 7NA AFAT T
v B3, BRI Y 7)A T

utgo]  ojsf  glolo]  FEZAY I
AgPor Fristel A% BAZIBER of
A% EPHY £ YE A2 F9o) 7A
A% ALt FAE 9L aMsn Yo
e B [4]oxe Y ¥y vted 2ge
ZR% AF FHF FEAMY FE89 2 X
nRZe AA st gojoigde HEHE A
gt PHe Aesga, a8 5358
H£§ Be SdoMe golojo) FF FFxd
e Wee Adsgnt

gtolo] Zhajol uidgt FAHA HA A=
A9 glen F AT sHAorE W. S
Shin & A7+7F Atk & 48 FTFLaHY
ZEE ol&ste] FY Tyt gl FE MES
vtAo]  dfs]  gojoigte HEFE nEsy
HAY AFHNE Azstgo® xw =
Aol o] Fdoln & FY Furt Ue
Ao g F4dAY =S AHEE AFe
HAg IAegyd AYaFels TAsr] 42
F3229 4B (warping) IAE A
oAy, =3 FEZHE TIJY F A= LA}
§7] i g fIFexEy I=T
ol &3t7le fA ¥t

2 dFME Fig. 1 3 #o] v—-§ #AY
T (TS 7FA9 =4l whgs A8 (Tyol

-341-



e oot AP A2R] s Mo
ned B4y AFAHE FYetny oo,

WA 4§ F8LaNY ITEE o8t
Rgd] dsl FHA A4 Fase o]
YE W) fHes 2dg THR olzry
4% R BYAFE FEsch 12n ol
oA FAEGE B ARE} 1/6 2 343
Bl #7bg wue £4 mdg FHAD.

Fig. 1 The tension plate with tension wires

FYE e gololy T3 Zde uene
HE 21 4A Fo37) A8 gt fes
24 HAYANE 71F02 Hstring) 9 E4S
Zte AFAFo 7 waysigint

golojst wrmae] A& v BAE 9
qE AAsgd AEF ZHASE e uAy
AEH24E E]lsgich ¢ U™y Abe]9) Hertz
548 o4t HE AAASE e,
BHATEE 1 ARE 24 248 AALete

FHALE Tk ol nAdy
Q2o A 83to] vAY AFHHE S
ojojg] o2 zZe] U Y uwy IF
Aoz Frrsigow F5 dPdAns
b ejgolrt.

X o2 o rX
T Y

to

R o fo

X
not glo

g o83 T HlalA
FE(ANSYS)E o] &l

Y EEE e v

5

g 271 $Ee RA® AF REade
Fasteict
oEY swe PRl BysHL 1 47

% B7] B2 ol
Aoz BFY Huy Fees mdg 98
Hgse  BAAE 949 BHAY P9

gz HYsae e,

YPoery $3 opg4d A%d uwosm
AR A EAXNE T3k Algse o)=
Table 1 3 Zt}®

Original Effective Ratio

(%)
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v, 0.41 137
0.3

V. 0.000698 0.23
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(kg/mm’)

Table 1 Comparison of original and
effective material properties
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Fig. 4 Simple impact model to calculate
the contact damping coefficient
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Fig. 8 Results for parameter study

24
=

6. =

D 29 £37F e oA el o 48
e A= (ANSYS) & o} g3k
zdgsagor, oz¥y IF U UYL
FEHIL FTHFAE FToto ARES 1/6 2F
29 % 9d. 39 wwel WS4
stetatel F AHEE AYsgo=E 1%

3
=

AFAFSF 22E Ze FHAFGE € F AU
2) golojo] SFEEL e @] njdd
FEELE A BAE £ UES ZY 9ey
44 AAE VIeLeE FAFA¥  2d=
T3kt
3) golojgt Ay wEzte] u|d¥y #HES
FEEYC] AWz HHY FEERPS



e, FE 7&’%7‘“’“% T Adg 79
Hertz #AZE42RE Figled, FE
ZAHAFE 1 AFEA did 5 gAFY
MAozEY F&34c.

4) goloje oe Feo diE 7 5HES
Aoz Hrg £ Qd%en, 1 dAnE
geokstd  gojofzte F L& FUYLE FolE
Rol #g uvtge] ZF Ay FEsie 3 A
o]ate] golojo] Fe¢E= FF AP FAol @A
vz Forol 1 /18 Age FF 2 AT Sle
ALE FAES A8 5 AT

(1) Shadow mask for CRT, Japanese Patent
F5A T 10-308182.

(2) Michiaki Watanabe and Hideo Suzuki, New
vibration prevention system of shadow mask for flat type
CRT, 2000 SID(Society for Information Display) conf.,
2000.

(3) Y. Ohmura, M. Hashimoto and H. Taguchi, Effect
of damping wire on aperture grill vibration, IDW ’99.

(4) Shadow mask for CRT, Japanese Patent
#5BAF 10-302665.

(5) Shadow mask for CRT, Japanese Patent
BT 10-172449.

(6) S.J.You, W.S.Shin and B.W.Jang, An analysis of a
mask vibration considering contact with a damping wire,
IEEE transactions on consumer electronics, 2000, Vol.
46(2) 385-389.

(7) S.C.Baek, 1995, Texture of invar sheet and
analysis of perforated sheet for shadow mask, Seoul
National University, Ph. D Thesis.

(8) Maurice Petyt, 1990, Introduction to finite element
vibration analysis, Cambridge Universal Press.

(9) Finite element procedures in engineering analysis,
Bathe, Prentice Hall.

(10) Roask/Young, 1976, Formulas for stress and
strain, McGRAW-HILL.

(11) Archi Higdon, 1979, Engineering Mechanics,
Prentice Hall.



