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Abstract. An extension on Kirchhoff-Rayleigh theory for inhomogeneous elastic plate is
proposed with respect to the covariance of expressions under the coordinate rotation. The
covariance is definitely expressed by tensor basis, which also enables to formulate flexural
wave according to the weak form framework and to obtain a generalized expression of the
boundary condition and the energy flux.
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Fig. 1. Three modes of flexural deformation. Isotropic bending (a), and conjugate tor-
sional modes (b) and (c), induced by the moment my, m; and m,, respectively.
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Fig. 2. Rectangular plate element and the definition of moment and shear compornents.
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Fig. 3. Analyzing region S and definition of the £n-axis at a point on the boundary 95 .
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Fig. 4. Comparison of deformations in inhomogenous disk (full lines) and homogenous
disk (dashed lines). The mode shapes are for (a) the first, (b) the second and (c) the third
eigenmodes. The thickness distributions are shnwon in (d).
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= b(r) 8

(3.13) b(r) = bpsech(r/L)

BT BHEATHD. 22T, bp=1mm, L=70mm & L7=. £72, FROME L LT
TN =2 NEREL TROMEESZ M7= - Young 3 E = 70GPa, Poisson [t v =
0.33, B BE T p = 2.7x10°kg/m’.
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£, 0.229kHz, 0.988kHz, 2.22kHz (FE723546) Thd. HFFEHLMBRIL, Oy
(r=0) BEBLVEL 2o TNDLZ ENG, HHARLALV LHPLHMONER LIZ W
BRfmiRTensg. £70, RUIFEERME TR, FERMEE g U COMNRET D E#W
ZEMNB IO L DETNBNEL LD DT, HIKE— NFEBEAESRNMET TS
HAEPHELTWD.
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%, BALO~Ny T T Y NKETRER L E EIZEHND 3ODOEE— RTRES
o, SEREHICKRT % Kirchhoff-Raylegh #ig i, T HDERE—RD I BT
NEFRAZIET 5 2 D0OF— RPE S RIS 0 EH HFRA KL LTz, L,
PAROIFFEMEIXZ OWE R LT — RERIE IS, T Y VEREZRWERBELZFIH L
T, FHFRHERIC L2 EHOER L L XA —HHROERE ATREIZ LT, £z, RO
BNLAN T2 THERSRMFICBI L C, BN R SN RELZE M LT

5 5 N2 55 BB OILBIE 2 W THIREFRIEIC LY, PR OBl e 2T
T RERDODBIZR LI, IDHIT, ZOWBEEEFIHT 5 & ik o weEL R 2 fghr 4
D8 UWEHEMRNTE A B CX 2 [ieEn H 5. 5%, Z OBMEMNT O E1T O TE
Thb.

Appendix A. TV ILDFEER

T U I NG R NVGAEBRT HEAE S U CRBBERTE S [11]. 22 TlE, 26
DT VI VICET DR EET v I NVEEEAWTRIT L HikaE L5,

EEDO2WILDERY Mraz 20T IV Tx,y) ICEL-Ea-T i, X7 b
BCThHOT, ZORBERY AN T7—5V-(@-T) 2 RHOHZENTEDH. ZO&EITaD
MIBERE A3 2 LN TEDHDT, HHX7 MG VT BMFELTCV-(a-T) = a-(VxT)
ERBTED. ZO VT %, TUVINVGORMEERT L. T Y NVEE T = [ty]
(p.q =xy) LD TRIT DL VT = {3, 0t,,/0x,) ThH5.

— IS, TUYNG TITEEEER 1, (p=0,1,...,4) ZJHNT,

(Appendix A.1) T = 11y + 611 + 0t + 113,

LRETES. 2oLz,
(Appendix A.2) V«T = 1Vty + 6V + 0Vt + V13,

ThH 5.
5T, 2WILOE S L FDOER 0S okt LT, B

(Appendix A.3) f Tnd¢ = f V«TdS,
as s

MERALT 5. 22T, AN 68 1[2ih - CRIEEHRI D AT 5 TH D, n 1T5ER
PADEI S OHA Z TR HAVICIERARY MvE, dEIFERERICR S TeREROR S 2R
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FOF, AEEERS RN TUTOEBES TH Y, dS 1THEESRE dxdy TH5H. ZOH
PR, MUICEB~NZ MrazR U D E, 2RILZERANONZ Mvia-TICkT 50
VADEHTHS.
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