1-216 58 15 9

Spline000000COOOCODOOOOOOOCODOOO

goobog 00O oOUbb OO bOoOono
goooooogb bob oobogoobo

gopoooa obobobobobobobobobobboobooooooobooooboobooooo
gbobooboboboobobobobobobobobobobobobobobobobobobon
gbobooboboboobobobobobobobobobobobobobobobobobobon
gobobobooboboobobobobobobobobobobobobobobDobDobDobOoDOoD
oobooobD RizOODOODOOOOOODOODODOODOOOOOO b0 O0OO0Gorman O 20000
ooboooooooooboooooMidlin DOOOO0OO0OO0O0OO0O0OOO0OO0DOOoO0boOOooooon
gbobgooboooooboobgoooobobooooooooo zZ,W -
OOO0O0Gpline0 0000000 DOODOOODOO Mindlin
gboboboboboobobobobobOobobobobobo
b oobobobobobobobobobobobobobobo

Oooood o ;
Oooooog O0000spline0 000 MindlinOOODOO0O 7 x. ¢
D00000000000 S OMindlin0000000000000 a
O0D00DDO0OOW'=W/b,6x,6y0 000000 B-spline0 0000 B-1 ERREERR

O0000000-10000000000000000000 MidlinOOODOOOOOOOUDOOOOO
O00ToOOooDOooOooO(E =x/lan=y/b)D000000O00OD0OOO

U = (abDg/2a f f [H () (06+/08 ) + (/b (Ey /E)H (€ (08 /on )
+2(a/blycH (€] (06x/0& )08y /0n) + 4L -y (G /Ex)H (€ {06y /0& ) + (a/b)06x/0n }*
+12(L- Vv K (/0o 2 (a/b) G/ Ex H (€ {(b/a)ow' /o€ )+6x?

+12(1- vy K (b/ o (/) (Gyz/ Ex H (E XlowW' /an )+ 6y} 1dédn )

T =0 ho/2w?2ab? J,01 Ll {H (E)W'23F (1/12)(ho / b)2H (§)3(8x* + 6y?)}dE dn (2)
oooo H(E)DDDDDDDD pO000D0000wOOOOO(@ad/sec)D 000 ODOOODOODODOODO
D00000NO000000000 Mn=u-T (3

Odooooooooooos3sdooooonoooooooooooooooooooooa
O3t} = 33 5 3 (Klms{hm ~n*? [M]ms{ 8} m) = 0 )

O00On*000000000000, wa?yph/DF OOOODDODOO0O0O0 OOOODOOOOO
=Exh03/[12(1—nyVyX)] gboboboQrUbObDOObDOOb40b0O0ODODLODOODLOODODOD

gbobobooooobobobooobooboobobobooo

OO0 ooo00ogooog oobooobooboooooogobosedbbgooooooDn

gbobogoooboobOobO00FF-FROD 1000000000 300000DO0OSFFFODODOO

OO000d vibration, Mindlin plate, rigid body mode, spline element method, mode shape
0457-8532 00000000040 0DODOOOOOOO OO 052-612-5571

-431-



1-216 58 15 9

u-100000b00boboooooooooooooooooooooob0 nxb0b0bobobo
gbobobooboboobobobobob
b/hO50000000000000Gorman

O- 1 EARBROIRSEANTA-40D UK &5 B L8 b/h=50, ¥ =0.333

EZR5HEIH(Mx=My)
booooooooooooo®ooooo0 RENE-F*| 8x8 12x12  16x16 20x20 | Gorman?
st ASYM 1327 13.13 13.08 1307 13.06
noooouoboobodd syMoooo ond  SYM 19.52 19.65 19.16 19.20 19.20
O0O0OASYM 000000000 0OOSOA 3rd SYM 2497 2434 2448 2439 24.37
4th S-A 3455 3404 3395 3400 33.91
0000—000000000000o0oon 5th S-A 6393 6168 6092 6068 60.63
6th SYM 6629 6253 6225 6223 61.91
gomoooodmoooooooodd 7th  ASYSM | 7170 6839 6780  67.61 67.36
8th  ASYSM | 8281 7757 7674 7650 76.25
oooobooooboooobooooon 9th S-A 1085 104.1 1033 103.0 1025
10th  SYM 140.3 120.1 116.7 115.9 115.4
GormanUO O OUO4OOooooooooooo AT RN SR S AN R
goooo
£&-2 SF-FF DEAHROREE/ A5A—2DHEE LLE :b/h=50, v =0.3
O-2000000000000000OOO0
a/b Modes SEM Leissa
Uboobboobobobbobuobodb/h=50,v =0.3000 Tst (1.2 6113 6.648
0000000000000 0000000000000 2nd  (21) 1473 1502
1.0 3rd (2,2) 25.32 25.49
00000 RitzOOOOOOOO LeissaOOd vO0O00O0O 4th 1,3) 26.10 26.13
. 5th 3,1 48.05 48.71
OO000O0Oo0oooO0oD0ooooUdLeissab0onongg 6th (2.3) 50.22 50.85
goooooooooooooooouoooooooog 1st 1,2) 9.798 9.850
2nd 2,1 14.41 15.01
goooooooooooooooooomoom oo 4th 3.1) 48.25 48.33
i 5th 1,3) 54.56 55.07
U0OdDogod((nodal line)d 000 6th (32 6993 70.70
O-30000000000ooouoooooooooog
000000000 n*0000000dd=h/hh0000O -
b/heDODOO0OD0OO0OOO0O0ODb/heOO50,25,12.500
O0O0dé 0 100 2000000000 OOUOOOOOOOO
go0o0O0o0oooooooooooooo 1st(6.113)
-3 EEROIRSIYUNTI-JEZXZ2EELIDEE:
a/b=1.0

0 b/ho 1st 2nd 3rd 4th 5th

50 13.07 1920 2439 3400 34.01
1.0] 25 1295 19.11 2426 3349 3349 H
125 | 1262 1880 2378 32.18 3218 2nd(14.73)
50 19.66 2913 36.22 49.74 50.52
20| 25 19.31 28.62 3572 4896 49.52
12.5 18.61 2777 3446 4569 46.82

o000 Ooooobooooboooobooobobooboooo
1) Spline0 0000000 OOODOODOODOOOODOO
O0D000D00D00D00O00R)FF-FFO SF-FFO0DOO0 3rd(25.32)
goobobobobobobuooboboo@ Uubooooo
oo0o0oOOoooooobOoooooon

0000 0O0OLeissa,AW.The free vibration of rectangular plates,
J. Sound. Vib., Vol. 31, pp. 257-293,1973. 00 O Gorman, D.J. and Ding,

~ 6th(50.22)

4th(26.10) 8th(64.89)
W.: Accurate free vibration analysis of the completely free rectangular 0-0 SFFFO000O000O000000O0
b/h=50,v =0.3

Mindlin plate, J. Sound. Vib., Vol. 189, pp. 341-353,1996. 3) 0O 0O 0O
Spline0 000000000000 0ODOOODOODODODOOOODOODOODODOVol. 4, pp. 183-194, 2001.

-432-



