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The problem of investigating the magnetoelastic vibrations of an electrically conduct-
ing plate in a magnetic field reduces to the combined solution of the magnetoelasticity
equations in the domain occupied by the plate (interior problem), and the electrodynamics
equations of the rest of the domain of the space under consideration (exterior problem),

An attempt is made to determine the magnetic field of a thin plate of finite conduc-
tivity by the asymptotic integration of the combined equations of magnetoelasticity for
the domain occupied by the plate, Jointly considering the exterior and interior problems,
the magnetoelastic vibrations of a thin plate of finite conductivity are investigated.
Some magnetoelasticity hypotheses are formulated for a plate of finite conductivity,

In particular cases when the plate material is ideally conductive or a thin plate of
infinite extent has finite electrical conductivity, the problem of the magnetoelastic vib-
rations is solved relatively simply [1. 2],

In the general case when the plate can have finite dimensions, and its material is
finitely conductive, the solution of the problem posed becomes quite difficult, because
the interior problem in this case does not separate, and the exact determination of the
magnetic field of the plate in a three-dimensional formulation is not possible.

1, An isotropic elastic plate of constant thickness 2k fabricated from a material
with finite electrical conductivity and in an external magnetic field with given inten~
sity vector Hy (Hy, H,, H ) is considered.

1t is assumed that the magnetic and dielectric permeability of the plate equal one.
The Maxwell equations for'a vacuum 3] are considered valid for the exterior domain
(for-the whole domain outside the plate).
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Let us introduce a Cartesian coordinate system (r, y, z) such that the middle plane
of the plate would coincide with the zy coordinate plane, In the coordinate system
selected, the three-dimensional problem of magnetoelasticity reduces to the combined
integration of the following systems of differential equations [3, 4],

In the interior domain:

Electrodynamic equations

4nc 1 aU {1 OE
rot H = -—[E+ : xH]+T_aT 1.1)
rotE=—-L%-, divl =0, divE=10

Equilibrium equations of elasticity theory

°‘+ 2+ ,;”+X—0 (2v)
6TxZ+ ayz+ 4.7 =0 (1.2)
R(X,Y,2) == [E+— i‘lxﬂ]xﬂ—p%ﬁl

In the exterior domain:
Electrodynamics equations

1 9EM n 1 aHM
= ———_——— ) =
rot HW = — TR rot E( — % (£.3)
(for z > h the superscript is n = 1, and for z <{ — h the superscript is n = 2).

In the equations presented above H and E are, respectively, the magnetic and electri-
cal field intensity vectors, U = U (uy, u,, u,) is the displacement vector of the
plate particles, ¢ = o (z, y, ¢) is the conductivity of the plate material , ¢ the velo-
city of light invacuum o ,= 0. (2, ¥, 2, t),..0, Tx; = T, (Z, Y, 2, 1) are the swess
tensor components, R the vector of volume forces, p the density of the plate material,
and ¢ the time,

We shall henceforth limit ourselves to an investigation of the question of the magneto-
elastic vibrations under small perturbations, As is known [1-3], in this case (1,1) and
(1.2) can be linearized,

Taking

H=H(H,+ h,, H2+hyv Hy+h,), E = E (&,, Ey1 £,
for the perturbed electromagnetic field components, and assuming that the induced elec-
tromagnetic field components h,, hy, h,; E, E,, E, are small,(1,1) and (1.2) can
be reduced to the following form

ah 6h 4 du duz 1 JE
T

oy . 6: c
oh oh 4ns 1 du x):\ 1 JE,
x z __ e - v
9z dx ¢ [Ey + (Hl ot H3 at c Ot (1 4)
oh oh 473 1 du du ] { OE :
Yy X X _Y —
oz 0y ¢ [Ez + ) H, at H, at c at
oE oE 1 Oh dE dE 1 oh,




186 S. A, Ambartsumian, G, E, Bagdasarian and M, V, Betubekian

OE, _ oE, _ _1‘@ {cont,)
3z ay ¢ ot
8 8 ah oK 8E B
x b4 z X k'l z —
dor 8y + 9z 0, or + oy + 9z

as well as
63u du
+ ay"‘ az a:s i(Hss'*‘H’a)’_“
. du
-——:[ o (B, a,)-hz(g,_g,.g.)]

—(H1 +H "’)

xy+ +6z'

_i[[{1<E +H2%)~H3(Exmﬁz%)] (1.5)

x"{“a +-f)z p6t2 +—(H22+H2)

w“[Hz(E + Hy ot) H1<E"_Ha%)}

Therefore, the magnetoelasticity problem has been reduced to the integration of the
Egs. (1. 3)—(1. 5) taking account of the continuity of the electromagnetic field intensity
components, the loading conditions of the exterior planes of the plate, and the boundary
conditions,

8, Let us consider the interior problem, Let us apply the method of asymptotic inte-
gration of the system (1. 4), (1. 5) by limiting ourselves here to a construction of just
the fundamental iteration process [5]. As is known, the fundamental iteration process
affords an opportunity to determine the slowly damped part of the solution, which in the
case of the plate bending problem, for example, permits determination of the state of
stress which the classical theory of plate bending yields in a first approximation, i. e.
reduces to the two-dimensional problem of elasticity theory obtained on the basis of the
hypothesis of undeformable normals [5].

Following [5], it is assumed that the magnetic and electrical field intensities do not vary
too rapidly in the z and y variables,butshould evidently change rapidly in the 2z varia-
ble. Expanding the scale in the z variable according to the formula

z = h{ (2.1)
it is assumed that the rapidity of variation of the magnetic and electrical field intensities

in the (z, y, §) variables will not be too great, After substituting (2.1), the linearized
equations (1. 4) take the form

ah ah 4ns du 1 0E,
5 — k7 TE“M[E += (Hs KD — H, 8:)]4—7%’

dh ak ans 4 E?E
- x z __ 4% 2 i , .x - ¥
klag"‘a?‘ ¢ {Ev+ P (Hl ot H3 ot )] c ot (2.2)
8hy ahx &ns 1 aE

1 u,, Hauy
k| LI G )|+
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e _pall A% 0 0B 1%
oy og ¢ et F]3 oz c ot
dE_ OE 4 Ok
L L Sy A
—6? ay c at (23)
oh, ah h‘1 k, oF h‘
5 Ty TR = 7 Ty T e =0
Let Q be any of the electromagnetic field and plate displacement components, Let
us assign it as s
Q= k1) h1QW (2.4)
=1

where ¢ is an integer, different for different magnetic field and displacement compo-
nents,

Existing numerous exact solutions of plate bending problems in the absence of a mag-
netic field show that g must be selected in conformity with [5] for the stresses and dis-
placements, In particular, for the displacements we shall have

(uxs uy)""q =2v (uz=w)—'>q =3 (25)

As regards the electromagnetic field components, various methods of selecting the
number ¢ are possible for them, Let us examine the following three versions:

(hx,hv_,Ez)——>q=1, (hyy Ex, Ey)y—q = 2 (2.6.1)
(hey by, E,)—q =2, (b, Ex, Ey)—q = 3 (2.6.2)
(P, hyv E,)—q=3, (h;, Exy Ey)—q = 4 (2.6.3)

Representing the electromagnetic field and plate displacement components in (2. 2)
and (2, 3) in the form (2, 4)~(2. 6), let us equate coefficients of equivalent powers of A
in the left and right sides of each equation taken separately, The equations obtained
from (2. 3) agree in all three versions, and are the following:

P R R R

% — oy T ¢ ot ' o 9z ¢ ot
() (s) PYR0)
OE,) OB 1% (2.7)
oz ay c ot
KB ohE™ _ oHE®  GE®  GEP  9EP _o
at 0z 9y ' oz 9y .

Equations (2, 2) result in distinct equations for each version separately, In particular:
For the first version (2.6.1)

Oh(sD ANV s g0 A (g eV aul® 1 GELD
Ty T~ e Lt M a5
'ahgcs—l) _ ah(zs—l) _ Ans E(s—l) + _—1— H au(:) au(;"l) 1 aEL&-l) 2 8
i e 1 s\ — My ) |+ 5 (2.8)
Ah{s=1) . on{s-1) _ 46 [ g n Ay au(’)_ " ouf® { 9EP-V
oz oy c z c LT 15t © &t

For the second version (2. 6. 2)
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8h{ KD 4ng B9 4 A (g duleV o duf*~) 1 9E®
x c 37 T 2T g REraier

IS gh® ouls) duls-V AE(®
_’C___._’_=4_"°_[E§;>+L(H1_“f__y _“i__)]_*_i v (2.9)

ac or ¢ ¢ at 37 ot c ot
ah§’>_ah§;)_4m B 1 (H augﬁ_ oul?) 1 9E®
oz dy ¢ z ¢ 2ot 175 ¢ ot

For the third version (2, 6, 3)

oh® o gos ou(s-2) duls V) 0E®
(8) 1 1
z v [ Ex. + : ( H3 Y Hz ;5 )] x

dy ot a ¢ T at
on®  an® 4 ou(s-1 s JE(®
T’ T2 _Ans lps 1 e g D 1 %y
oL or =~ ¢ [E” + ¢ (Hl ot Hy ot )] + T ot (2.10)

oD R  gps o A (g (s o duls 1 GE!®
T ey = o |t [t =

Equations (2. 7) and (2. 8) in the first version, (2, 7) and (2, 9) in the second version,
and (2, 7) and (2.10) in the third version form a chain of systems of equations of the
fundamental iteration process in the successive . (s = 1, 2, 3, ...) determination of
the desired Q(s) , for each version separately, It must here be considered that Q¥ = (
for s << 1 and also that the appropriate quantites Q, Q®, ..., Q) are considered
known in constructing Q(+1) ,

Obtained in a first equation from (2. 8) for the first version is

(1) v _ oulV) ouft)
4“6 6ul _ 4]1’,3 u'l . 4.7(.' x v _
- Hy—-=0, = =0 =& Hy 5 —Hy—p ) =0
For the nonstationary problem this can only be when
Hl = Hz = O

Therefore, the first version is possible when the given external magnetic field is per-
pendicular to the plane of the plate [H, = H, (0, 0, H;)]. Assuming H, = H, = 0,
we obtain the following equations from (2, 2) in place of (2. 8):

Bh(s) ah<s) s ‘ i
- Y =——[E3cs)+THs

0ufls) 1 6E§CS)
dt

N ¢ ot
o) )
WY WD dms [po Ay 0] 1 O (2.11)
ar — oz ¢ y c 3 ot c ot :
oy D s gy 1 OB
oz dy c T e ot

In the second version there is no constraint on the given external magnetic field, and
even in the first approximation the electrodynamics equations (2. 7) and (2, 9) are not
separated from the equations of elastic plate vibrations and they must be considered
jointly,

As is seen from (2. 7) and (2.10), in the case of the third version the electromagnetic
field components are determined in a first approximation independently of the elastic
displacements, It should therefore be assumed that the third version is acceptable in
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those magnetoelasticity problems for which it is known that the elastic vibrations influ-
ence the change in the elecromagnetic field slightly,

There results from the above that the second version is most general,

The solution of the system (2, 7) and (2,11), (2, 7) and (2. 9),(2.7) and (2, 10) are
represented in the form of two components Q) = Q;(® - Q*®), The first component
is interpreted as the integral of the homogeneous system obtained by discarding quanti-
ties with superscript less than 'S, and the second member is understood to be some parti-
cular integral of the mentioned system in which all quantities with supeiscript less than
8, are considered known,

Those equations of the homogeneous system which are obtained from (2, 7) are com-
mon to all three versions and have the form:

oE'® OEY ORI ¢
OEP  OEY 1 "’_’1_.‘:” 0EY) OE() OE® o
gz oy c ot ! oz 3y T
The remaining equations of the homogeneous system are :
a) For the first version according to (2.11)
on® ok aul® 1 SE®
______.,‘.,__’*_"‘E_{Egﬁ,i._‘_% H] St
oy [ c c at ¢ ot
on®) ahf:s) 4ns By L H a“(a:) _@_aE(s)
g~ oz ¢ 375t c ot
3h(s) K aE(ﬁ)
O RN 1 (2.13)
oz ay ¢
b) For the second version according to (2. 9)
oKD WD s o _H aug**)] 1 0EQ)
dy 6;’, =7 * ¢ O ¢ ot
ar)  anr(® A OE®
P O A g | B ] A % (2.14)
o oz ¢ ¢ dt ¢ ot
6h(3) . ah(s) Ans E(s) n .].:_I_?_(Zﬁf_) . {{_l_augf) LBE(ZS)
Bx oy — z ¢ Ot ¢ dt c ot
¢) For the third version according to (2,10)
or®) B ohi®) ,m E® 4 £ 3E®)
oy oC = c ot
. (8)
or® . tﬁf_’ _hns e 1 oLy (2.15)
¢ ax e ¥ c ot
6?2235) _ ahg> _ 4ns E(s) n J_OE(S)
oz dy = ¢

The systems of equations obtained for each version separately ; (2,12) and (2.13)
(first version), (2,12) and (2, 14) (second version), (2. 12) and (2.15) (third version), are
easily integrated, We hence note that the expressions E @, E,,®, E ), h,® in
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all three versions are of the identical form

EQ) =ER)(x,y.t), EY=EQ(zy,1)

) E(S) SE®)
B =hS) (z,y,t), EY=— g[ ay”"] (2.16)
To determine A ;) and h,;(*) we use the relationships )
awg ) (s) awo
w = =w (v,y,1), wd=—C—r BT TSy

which have been obtained in [5] and hold independently of the presence of the magnetic
field, We then obtain from (2.13)—(2,15)
For the first version

o 4 H, 020 4 OE ]
() _ s (8) 3 0 1 T
hx‘l - C [ ar + (EUO + C 2¢ otox )

(s)
h(s) ¢ 8h£ 4n5 E(s) fﬁaﬁwﬁf)> 1 ‘9Ex:)J
oy 2¢ otoy

For the second version

e GE®)
he) = 44 (ge Hy % A ]
§ { ¢ (E ¢ ot >+ c ot
(8)
RS — ohy  4ns g __ He duf? . _1_8Ex0]
vi =& oy b YT ¢ ot

For the third version

(s) 8h%
hxi=§[ax —Ep + -
: (s)
’(s) _ ah%) 4nes E(s) _ _1__6Ex0
lyi - dy ¢ x0 ¢ Jt

Let us find the integrals of the systems of equations (2, 7) and (2,11), (2.7) and (2,9),
(2.7) and (2,10), For all three versions we obtain from (2, 7)

aE(S-—Z) 1 ghis—2) s ‘L. E (3)
*(s) __ L (5) 217
E.! OS( = L )dg, E, 0( )d§ (2.47)
4 |4 .
JE(*) TAS . oA ah<’ 2>)
‘(s) P3 _1___ x (8) — d
Ey OS ( oy + c ot ) a, k. § ( dy ¢

The expressions for h *©) and h *) are found from (2.11), (2. 9) and (2.10) as fol-

lows;
For the first version

B LA (o Hy 0u ™ { OE®
) o) __ Hi % A oy
hs S { (E” c ot + ¢ Ot dt

[dh 4ns. ( Ew H: au ))_*_Lazi;:(-)} i

c

.(3)

I
Sl o
i
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For the second version

k.(,)_§ {aa( [ B0y L (H1 d:')-Ha?f%‘;]')-}—{—ai;;m}dﬁ
B §{ah ® ,m [ gL L ( 36u§:_1)—Hsaug:.))]—%€§§f}d§
For the third

¢(,)DI Sz versz:: [ w(s)_l__ (HI ow® 1)_H3i9-z%‘_‘3_)>] +%ag (8}}d§

o=t [ 1 (257 2] L

0

All the quantities with an asterisk here are functions of the variables ( z, y, L, ¢)
and the quantities without the asterisk and with superscript less than s are considered
known,

As has been mentioned earlier, Q@)= ( for s <C 1. Hence, from (2,17) as well as
[5], from which information on u,, u,, W is taken, it follows that Q*® and Q*® which
are marked with an asterisk, are identically zero for s = { ands = 2.

Discussions on the asymptotic integration of systems of equations, which are expounded
in detail in [5], have been repeated in this Section for the case of (1,4) and (1, 5), Further
discussions on the asymptotic integration of systems of equations are omitted because
what has been presented is adequate for the asymptotic method of integrating the three~
dimensional equations of magnetoelasticity to be treated as the method of formulating
well-founded hypotheses and for the formulation of initial hypotheses for the problem
posed.

In a first approximation the fundamental iteration process applied to the equations of
elasticity theory reduce to the theory of plate bending underlying which is the hypothesis
of undeformable normals [5, 6].

Examining the solutions (2, 16) and {2,17) obtained above for the linearized equations
(1.4), we note that the quantities K, E, and h,are independent of the coordinate {
to the third approximation of the asymptotic integration,

On the basis of the above the following hypotheses can be formulated for the interior
problem of magnetoelasticity,

a) After deformation a straight line element of the plate normal to the middle
plane remains a straight line normal to the deformed middle surface of the plate and
retains its length,

b) Tangential components of the excited electrical field intensity and the normal
component of the excited magnetic field intensity remain invariant over the plate thick-
ness,

To the accuracy of the first assumption it should also be assumed that the nornal
stresses O, can be neglected as compared with the other stresses, The second hypothesis
can be considered as some electrodynamic analog of the hypothesis of undeformable
normals.

3, The hypotheses formulated above for the interior problem are written analytically



192 S. A, Ambartsumian, G, E, Bagdasarian and M, V, Belubekian

as follows;

ow Jw
Ug=—Z50 Uy=-—1Z5, u, =w(x,y,t) (3.1)

E: =Q (.’L‘, Y, t), Ey =1 (:t,y,t), h, =f(z,y,t)

here w is the desired normal displacement of the plate, @, P, f are the desired com~
ponents of the corresponding electromagnetic field intensites,
~ Assuming the hypotheses (a) and (b), i, e, (3. 1), the interior three-dimensional mag-
netoelasticity problem reduces substantially to a two~dimensional problem of magneto-
elasticity of a plate,

According to (3.1) we obtain from the linearized equations (1, 4)

Ay af 4ns 1 o
% = o [‘P+ (Hl o T2 Hsazaz)]+7‘ar
ohy  Of 4:rtcs % 4 o9
9z 9y ¢ [q)———-(lzfz a0+ H3ayaz)] ¢ ot
oE, ap P
3 = oy 3.2)

Integrating the representations (3, 2) with respect to 2. between zero and z., and taking
into account the conditions of electromagnetic field continuity for the whole space
under consideration

he=h", h,=h", E,=E* for z=h
hy=h," hy=hy', E,=E for z=—h {(3.3)

we obtain for the remaining electrtomagnetic field components

hoe= " g [ L0 L (g

Hy dw 4nisHs 22 — h* 6%w
+T—a?)]+—'—cz ~3 Y=ot
Ryt 4y~ 2 19 4ns

hy = + L=t +z ['L—T%_ c (CP—-
H, ow ]+4n5H3 23 — h? O
¢ ot c? 2 dyot

___Ez++Ez_ op P

E, = ——Z—_—_Z(T??_l_?y_) (3.4)

Therefore, all the electromagnetic field components are represented by means of the
four desired functions ¢, ¥, f, w by using (3.1) and (3, 4),

According to the hypothesis df undeformable normals, there are the following relation-
ships [5, 6] together with (3.1):

E (0*w 0w
O = —27 _.v%(azﬂ v 5‘!]2) (35)
E_ (0w , & _ E_ &w
o= =i VR W iy

where E and v are, respectively, the elastic modulus and Poisson’s ratio of the plate
material,
By virtue of (3.1) and (3. 5) and taking account of conditions on the plate surfaces
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sz:“'rw:O? 5, =p(z, ¥, t) mpu z="h 36
‘sz='cyz=5z=.—-{} apy 2 == — h ()

we obtain for the transverse tangential stresses in the plate from the first two equations
of (1. 5)

5 E*+E -
r,cz=—z—°—<H31p—H2 sz e Do)y

2 c ot
SN R A VRIS N S
+(H32+H22)T Ba:czgt - H;HE gg;at J} (3.7)
im0 S %)
PR e et 2wy +H )2 —

e HiH, 6w 0t _L_ai)
~H, (d;z: _()7/ T T Texat }} (A T 9zt U oyl
Substituting (3, 1) and (3,4) into (1,4), and (3.1) and (3.7) into the third equation of
{1.5) and integrating the equations hence obtained with respect to z betweenz = — h

and z = h taking (3, 6) into acoount, we obtain the following complete system of dif-
ferential equations in the desired functions ¢,.y, fandw:

ap  dp 19 of 4ns Hy ow 1oy RhS—RS
Eril il (¢+Tw)+7—at‘—-—"“—*" T

o1y 4ns H, 8w) 1 89 _ Mt —hS

‘537““"‘;'( — _T’aT““”"zh_‘

. 2 9 25 13 5% 8% oM
DAAw-‘-Tpha_aTAw-_ ok (szx& H, 22 azay + Hy ol — H, ay)
25h3 5%

— e + BT (e B S — 2B Hy ] —

Hy 8 Hy 8
BEVER R R S
2E h3
(D=5=) (3.8)

The following conditions, which connect the boundary values of the electromagnetic

field intensity components, are also obtained from the systems (1. 4) upon execution of
the above-mentioned operation:

3 (he" + he?) + o o (" + ) = inoflsk 2 Aw=0

B
2 dx(h++h 7)) — —:!:—'—(h +h )_EE(E*_J‘,E )+26';?"(E++E -y
1 8 ‘
g5 B+ 0) + — gy (e )+ ST T (3.9)

4nc Hsh? Fw
z aw(E +E7)= z dt(h++h )“'”“@__o_ﬁﬁ‘
Ez+—Ez—

39 ,
% T =" "
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and from the system (1, 5) the conditions (3.10)

+ - + -
Ao+ 2 %) w0 o, (g 2) g, BT
Therefore, the problem of the vibration of an electrically conducting isotropic plate

in an external magnetic field, formulated in Sect, 1, leads to the joint solution of the
system of differential equations (3. 8) of magnetoelasticity for the interior domain of the
plate, and the electrodynamics equations (1. 3) in the exterior domain, Conditions (3, 9)
and div E® = 0, divH™ = 0 (n = 1forz > handn = 2 for z<< — /)
will be the boundary conditions of the problem in addition to the customary plate fixing
conditions and the continuity conditions for the quantities E. E e h, on the plate
surface,

4, As an illustration, let us apply the method expounded above to solve the problem
of vibrations of an infinite plate with constant finite electrical conductivity in the pre-
sence of an external magnetic field with intensity vector parallel to the x-axis, For
simplicity, cylindrical bending is considered, and rotational inertia and moments
R (X, 7Y, Z) are neglected,

It follows from the conditions of the problem that £, = E, = h, = 0 in the whole
space, Conditions (3,10) are satisfied identically, In this case, the system of equations
(3. 8) takes the form

ot~
L AL N P R TN R B el
+c =%z T u_‘_c n’—c v = 20
64w 2s hH Hy, ow
The electrodynamlcs equations in the exterior domain (1, 3) are converted to the form
(n) g2 him
{ 0%h m 1 T 4.2
AP — =0 AR — =0 (2-2)
1 62E(y")
AEfJn) — & T or =0

while the boundary conditions of the problem will be

gh(m YA,

a + - a3 - x 2
5z (" 4+ 1) = —- (h" + hy") = 0, -t =0

(1) 2) .
Bl lion = B len =% (2, 1), BLon =P e = (2, 1) (4.3)
and the boundedness condition for the perturbations at infinity,

We seek the solution of (4.1) and (4. 2) in the form of waves being propagated along

the 4 -axi . . .
& -axis W = wyet (@i-kx), P = Poet (w-ix)

f=feiterhn BN = W (z)el(wi-kx) (4.4)
A @, (z) ot (wt-k=), WY = F, (2) et (@t-k=)
Here, all the functions of z are unknown and to be determined, & = m / A is the wave

number, A is the half-wavelength, ® the vibration frequency, Substituting (4, 4) into
(4.2) we obtain the equations defining the mentioned unknown functions
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," — (k“— “c’_\cb =0, F — [k~ “—2) Fpo=0, ¥, — (k2 - m—z) ¥n=0

\ 2 )
Therefore
(Dl = Alebk‘l, ch - Azeklzv Fl = Ble—klzi F2 = Bzek‘z

¥y = Crobe, Wy =Cyte, k=) - (4.5)

Satisfying the first two equations of the system (4.1) and the boundary conditions(4.3),
we find the magnitudes of the induced magnetic and electric field intensity components
in the whole space as a function of the plate deflections

k . iwg
hx=z%wv h,=—ikqw, Ey=— -
B = gl D, KD — - ghyeh (0w (4.6)
.h§” = —ik qe"l (h—2) w, h(}) = — ik qek,(h+z) w

k1 (1 + kah) 71
q=4H, [1 + io dnch |
Substituting (4, 4) and (4. 6) into the third equations of the system (4, 1), we obtain an
equation to determine the vibrations frequency
Hiki (4 + k) . _ DK ) 47
2 4w T MM Q2 = ——- .
©f —QF — 4nph g=0 (Q 20h (1)
where Q is the natural plate vibrations frequency in the absence of a magnetic field,
Comparing the values of the quantities in (4, 6) with the corresponding values of the
same quantities obtained in [2] on the basis of the exact solution, shows that the results
found by solving the problem by the method proposed agree with the first approximation
of the results of the exact solution expanded in a power series in vz. In conformity with

2] v=k1"‘+-:7im4nc

The first approximation of the exact solution is obtained from the mentioned expansion
by neglecting the quantities § v?| A% as compared with unity,
The authors are grateful to A, L, Gol'denveizer for discussing the research and for
valuable comments,
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