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Al T BATAOEB, A A, MOBCHEAH

HEAMHEHHBIE KOAEBAHMA NMAACTHH B NMPOAOABHOM
MATHHTHOM [TOAE

Whmpe BOMPOCKH PACOPOCTPaHEHIA HEANHERHEIX BOAH B ZHCHEPTHpYIOWIHY
cpeaax necaegonanm & |1, 2], B patore |1] aanw ypasnenns mogyasuun aas
MpOHSBOABHDIX BOAH Maaol amnantyaen B [ 1, 2| susegennt ycaoena ycronun-
ROCTH HEAHHEHHOMO BOAHOBOTD ABMMCHHEH, KOTOpLIE QOPMYAHPYIOTCA Kak YCAO-
B AeHCTEHTEABHOCTH MECTOTH AR BOSMYIIEHHOR aMNARTYABL H Qain KRa3n-
MoHoxpoMaTHiecxoir Boansl. B [3] aaerca Bummog weanmeiinoro ypasmenus
mpUﬂTIHTﬂpH. CI--'[HCE:TF!:'!IOEEHTU H3MERCHHL EDM]L\EI{CHD“ aMITAHTYABR . ZA# BOE-
M}'QE]IIID['D BOAHGROID ABHMEEHHA HPUHBEU_‘L]J}]DI:I BOAHDI B HEAHHEHN DX HeoX-
Hopogubix cpeaax. B [4] saercs monspernsapna KosQdEIHERTOB YKajauuHoro
YpaBHeEHHA AAH HArHOHBIX BOAH B MASCTHHRKAX H NMOKA2aHO, S9TO0 JAH METAAAOR
HMEET MECTO HeYCTOHHUHBOCTD TEPHOINHMECKOH BOAHLL J\MmeHHan 3agada pac-
NpOCTpaHEHHA ROAH B MAGAABHO NPOBOARMIMX MAZCTHHEX B MAFHHTHOM mose
uayuena B [3]. B [6] pacomorpenst Anaelivie ROAEHARHA NAGCTHH ¢ ROHEYHOM
ﬁpﬂBﬂ.ﬂ.HMﬂﬂThm.

D6a0p HeKOTOPHIX PE3YALTATOR [0 BOAHAM H HEANHEHHO-MarHHTOy Py oH
cpexe npumoguTea 8 [ 7).

B wactosmes paGore paccMaTpHBAIOTCA OAHOMEpHEE KoAeGaHHA (aann-
pUMECKMH HArHG) (HIHYECKH HEAHHEMHO-YADYTHX MAGCTHH H3 HASAABHO npa-
BOAAILERD MaTepHaia B npogoapHom smarautaom noae (H,, 0, 0). Jag suscaas
AMENEPCHOHHOTD COOTHOWeEHMA OY1eM  paccMaTPHBAThL ABYMEPHYI 3ajady o
HAGC®OCTH X2, Ijie OCh X HanpaBAeHa MO HEAedOPMHPOBAHHOH NAACTHHe, a & —
NePIEHAHKYASPHO K Hed. B cuay HeiuHeHHOCTH 333aMH  HYEHO  pa3aH4aTh
Aarpamsesnt (%, 2) # aiaeposm (E, 1) RoopAMHATEHL Tak wag mepesMemerns
HAGCTHHEH MPegnoAaraidTes MaAbiMH, a8 KO3QQHLUHERT PHEHHECKON HEAHHEHH~
CTH ZHAGHTEAbHBIM, TPH JAMHCH YPaBHEHHH ABHMSEHHA (IARCTHHRE npenedpe-
TaeTCH FCDHETPHL[ECKGIT.I IIE.-‘.HIIE:;IHDCTDIG H He AeAdEeTCH P‘ﬂﬂhh‘lﬂﬂ MU AY YEa-
JdHHBIME KBDP.‘I}IHETEMH, B TO BpeMﬂ KaK JAR OOALITHY BEAHYHH MarHHTHOO
NOAS B ypaBHeHHAX MATHHTHOH HHIYKUMH COOTBETCTBYIOUIME HEAMHCHHBIE Hae-
Hbl YIepHHBAKITCS,

Fpaﬂneuuﬂ ABHMEHHA NMAACTHHEH {]EPEH B BHjae

s, i

+ — =X(x, z, 1
thx tz
i da; d* w
o =, 2, 1) —p — 11
T % {x 2,it) —p o (1.1)
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FAL P — NAOTHOCTH MATEPHAAR TIASCTHHEM, A, 4
ABL, BOTOpAA B aanHOM caydae Gyaer cHaok MAopenua

- -

j % H=(X, 2) (1.2)

FP‘EHHEHHH BAERKTRDOAHHAMHEY BHYTPH TAQCTHHB HMEOT B

1 "}C
t = 4x -
roth c( _,.rl-m‘

rnt_.g.:—l-d—h, ;=5(;_|_L.;.:. a}:f) {1.3)
c

- U

3.&&011 = E, i, W — NEOeKUIHH BeRTOPa MepPeMeEcHH U mo OcaM

X Hz, h— mosmylieRHoe MarHuTHoe noie, H = H,+ h. B nepsom ypas-

HEHHH TOCAEAHHM CAATASMBIM AAA CH{'I]JD'L‘.TEH BOAH 1 ol | e CROPOCTDL

ceeva) momHo npenebpeun. lorga uz (1.2} u (1.3) 4an s — o= wmomno
HOAYAHTh VPARBHEHHE MHAYKLHH

. -
OB retie E (1.4)
A o

H 7}, MOAYHHM

=

Hpoertupya (1.4) na ocu

dh,
— :-._H o =t r U — e A=
o [Ein C?‘-ql: ey Belte)
i s Ry SR (1.5)
Bl g D e R e '

Tag ftiy hsy vy v:— TPOEKUAW BekTOpoB A W I ma ocH £, % (x, z), coa-
3aHHbIE ¢ HegedopMHpOBaEHO TAACTHHOMH,

MMepexoan or &, 4 & x, z (f=x } 0, =21 ) 00 GOPMYARNM

' U_J(.E_I ﬂ-i{“@!}.ﬁ—lﬂk—_l_ &w)

o AN\ dx dz 0x | dx dx
ﬁf df du if du
== 1 — i — 1.6
ﬂ'q [1:3'._ ( Vip ) dx dz (1.6)
I'H.I WETID, YTO COTAACHO KABCCHYULCKOH TEQQHH MOMMHO CHHTATD
w = (x, i) u'——zéﬂ (1.7)
ox

€ TOYHOCTBIO 40 MaAblX TPETHErD TIOPAAKA TIOAYYHM YpanHeHHe 0 NepeMeHHbLIX
Aarpana
ot fr. = “ox dx

I c; dx dz
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i |t e

R (@, dh, Ou [é‘ﬁ ( G’ . C-"'w]

iz dx fz tlx da dz dx
ccta (0 T ("’“’)' (”“) (1.8)
af | s d.x x
P B, o,
ox da dz dx (&z v Oz
—frighy s (1 — ?-E) % f.*_w
oy dx dz dy

rae F=hcv. — b 90,.
Janaem nporud NAACTHHEN B BHAE MOHOXDOMaTHHCCKON BOAHM

w=ua cos [, l=uf— kx (15

Hemoapaya (1.7). (1.9) u ormerngan pemenne (1.8) an 1pernero OpHI-
Kd MEAOCTH BREAIGUHTEABHO B BHIER

he =t 45 AP b= B R (1.10)
DoAYV HHM
Wl=0, #= H, ak sin 0
M‘J‘z%h’u a*l* cos 20, AN = —;4 @k sin 20 (1.11)

WP =— 2 Hy a®k* (cosf -+ cosB), A2 = —; Hy a®k? sin 8 cos 2.6

Ha (1.1) obuiuunim obpasom noaydaercs YpdaBHeHHe Harubunx woredaHWH
NARCTHA © yderoM cuant Nopenua [6]

i
a* M ek i X
.—-.-=_:_'lh_zu._l L?—,—v—-)dz—..
dx* el [ tfx
P f
—h— (=t ) {3y —37), M= | s, zd: (1.12)
dx ke o
Sy
Aaa onpegerenus nanpsmenuit 75, =' Ha nosepxuoctax z= LA zoa-
#ibl GBITH HCTIOAB3OBAHB! YCAOBHA HETPEPLIBHOCTH KOMIOHEHT CyMMapHO-

ro Tensopa wanpamenndl M A. npn z = + A Ha rpasMue TAACTHEM ©  AW-
SACKTPHEOM.

Bue naacrumst, npeseGperan TOKOM CMEIICHRH, MOKHO HOAATATD

dl, Gh- ah, dh,_
o SalE e e G

[lpu aTom B okoEuaTerbubIx POPMYARX MOMNHO OTOROCHTL YACHBI € MHO-
uTeiem I, UTO LOOTEETCTEYET OTHPACKBANNIO YACHOD nopagra /i u fie* coor-
BETCTREHHO B AHHEHHOM M HEANHEHHOM CAATaCMBIX B AHCHEPCHOHIOM COOTHO-
LIEHEH,
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sncsisasn (1.13) n nepemensmx (x, 2)

‘ Ohe (4, 0u\ _ Ok da ik ok iw

T 0x/ T dx 0z  Ox © 0z dx
dh,  Oh, dw &at(H )_a;. du _q

o s s Fr 05 (34

+ kz)t+ [(Ay+Asz) e+ 2 (B, + Byz+Byz*) e***] cos B
(1.15)

mla-l
e
=
=3
-
"::

q% [[4s (1 2z) T 24, 4] "3+ & [B,+ 2(2B: T kB, + 2" (3B, F

r kBy) F Bykz?] e7% | sinb
Asm— Gl A= 5 Ciald

< 3 1
‘Bl_‘_ Iﬂik'. Bi'=i 4—‘] Eﬂlk', B,‘I == HT Cﬂ,k;

L ; 1 Sy H
C—H, ak ( Lt — o ) » Cmt (1.16)

RAMN AT I;_t npu r= -+ k u3 {1‘15] Gyaet (¢ TouHOCTDLHY XO
h: = Hyak cos §— — o'k? (1.17)

3 NOBEPXHOCTAX MAACTHHM £ = == /i ycaonse HenpephisHOCTH  SOMNO-
10pa NOABHX HANPAMEHNH WMEET BHA '

s + M =1Is (1.18)

S I T '
n’ 8= h: 8= (Hn +fl.:|

OMEHTA TEHAOPA MAKCREAAOBCEHX Hanpmmedni.
Ay Henpepmniocti [ noayuuren

o= T — )+ 2 (k0 — (B2 (1.19)
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C yuerom (1.11) 1 (1.17) noayunm

- ; 5 1
Gpr— o=t ——ie— ak(lv--—-—-u*k“)cosﬁ - (1.20)
On 2

C-\Eﬂ}rf'r OTMETHTD, =TO HPEJEUADKBHHE MaAOCTH k“ HECKOABED CYHEHUHBALT
paccMoTpenHe BONPOCA, HE ONHCBIBAH NPOUSCCHl ¢ KOPOTHOBDAHOBOH ICHMIUTO-
TuK0H (N0 AHaAOPHME ¢ ABASHHEM 3A0CTPCHHA rpelHER B BOAHAX Ha BOAL, KO-
TOpBle He ONHCHBaOTCH AaMHHOBoAHOBoK Teopued [ 1]). Buecte ¢ vem ans ao-
CTATOMHO MaAbhiX I’: }'H'.H.EEI.HHDE npainoAOREHHE NOIBOARET ONMHCATLH BLE THITHY-
Hble 3agasH Picﬂi}ﬂﬁTpaHEHl[H BHOAH MG.{[}'AHEHH B ODAACTHHAaX.

Coraacro [8], nanpmmenne 0., 3anUcannoe 1o BTOPOM NOPAAKE, 6YACT

a8, — E E ‘I.'_ﬁ._[_];—__ihtf;.z_-\rszl -5,::—_;@
e (T ot
oTHYAd
l!:‘ﬂ'ﬂ? "t 1
M=—D2211 +p =
dx? t(f?-‘f-‘ﬂ)l
= 2y
S e 10 g N VN (1.21)
31+ 45 (1—v)?

Mogcrdnnan (19), (1.20) & (1.21) & (1.12), yuuomen ma cos B u ocpeanns
no U ot 0 go 271, noAyanm meauneiiioe AHCHEPCHONHOE COOTHOUIERIE

ot O o (i DD, k*— -2 Hik | ot

%h \ 4 =)
A=D1 rpax (1.22)
! 2k dnely

CCI-I‘.FL-'II'_‘I-ID J_j-l YEADHBHE ﬂpﬂﬂD,\bHﬁﬁ }"C'I’DH'—[HED{'TH AEAHHEHHBLIX HOAH &
EI,IH.E.EPETH‘IECHGM IIP]-TE-,’LI-'IH{EHHI[ HMEET BHJ [ I]

ﬂ'!"-"}' f?l‘l
pELAE L 1.23
(dkg)“}an)}ﬂ (1.23)

Kag swano #a (1.22)

el T 3 - Hl'f £ 1.9
E??: = 4“PWE ("I QD,_ kE — 'a:" ) M { . 4.]
d’% - h"l?.d- {7 -n:_

= 0 npu e D4 +3 ¥ 2) (1.25)

Han serarsor [B] v == 0 nno (1.24) ?—hq < 0). Toraa aam Bepxumnx

anaros (1,25) coraacno (1,.23) mwmeerca HeycTOHUNBOCTH MEPHOANYECKHX BONH,
B TO HPUMH Kar AAA CHALBHBIX MarHHTHBRIX TII:IAEE BOAMEL }'ETDI:I!'-IHI]I:I B TIP'U-II;U.-\I!"
HOM HaTpaBAEBHHE, EE;\H e CHHTATH ‘FJ = D ‘:,'I.\H cpen THITA .!Ii]'lﬂ.i‘il}tTqu TH
BOIMOEHD CAELYROIILIHE BEPHEHT:D.I:

a) cayuwait 30D, =k < Hj (S:iu{ﬂ) i COBMAJAET € MPEeAbLLIVINNN;
=
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8) caywalt 30D, viE > B Gﬂ* >0); ann vepxiiero snaxa o (1.25)
a~ !

SHMEET MECTO YCTORHBOCTS, & ZAA HHMHErO 3MAKA, 10 6CTH ANS BOADMIHE Mars

HETHBIX NOACH—HEYCTOHYHEOLTh HEAMHEHHOID BOAHOBOTO ABHMEHHH.
Moo Takike aan HEYCTOMUIEOTD CAY4aR PaCIUHPHTE OOAACTH YCTOHYH-
BOLTH B CAeAYIOWIEM 32 aauaBaTHuYeckHm npHGARmennn [4].
AAn nposeprM TOUHOCTH NOAYHeHHOrD PEULICHHA, TO £CTh COOTHOWEHHA
(1.7), 5a koropom onoe ocHoBano, samimes nepsoe ypassenue (1.1) s npuéan-
CHEHHOM BHIe

e —1_',&:(‘”" =k (1.26)
Pz 4= dz ox

2 3 :
AR OTOpOINERD CAaTAEMOre 3*—1 kotepoe zaer sxaag 20 8 4, [lockoabky @
x

;}pgaueﬂuﬁx HHAYKUHHE [ BXOAHT B BHAE KBAAPATHMHEIX H KYGHYCCKHY SAEHOB,
JAocTaroddo B npasyw wacte (1.26) nozcrammTs Anneiinoe PEUIEHNE,
Toraa nosyvuntes -

d 4 FI2
=2z f g vF lﬂﬁrb a’l? sin 26 (1.27)

Yuwretnan b ypasuennax (1.8) 1o6anounsiii waem ma (1.27), noaysisr
A111), rge aume & AY A2 joBasARIOTCE CAATAEMBIC COOTBETCTREHHO

g mew

= Zcos H — ————— z%gin §. ¥ DA a0 s -
mﬂh— cos 161‘.5 s1in DAQDHKIM He anddﬂ‘ﬁ BHAIOHIME
Hapren pemenna (1.153), k xoTopum cooTBeTeTREHHO A06apARCTCR
3 = 1

Ay = F — = Hea® ke — Feps'§
1676
= i - 1 .
] hi=——— Hia'% el® — =t sin (1.28)
16=6G i
Mlocsosvky npr onpeaeacnnn (1.22) aacns, COAEpMANINE MHOMUTEAL H, 07-

Gpoment, puaio, uwro (1.28) we samser na ORONYATEABHLIE PE3IVARTATHL,

Taxum o6pazom, 8 pacematpueaembix nopaaxax (Aas smaabix &ft) xaaceu-
ecKan reopua warnGa, aamaeman (1.7), aaer te me peayavratoy wro W yrou-
HeHuas reopis,

:'HT!'P"'_"'-TFT sexannxs Al
Apusncron CCP Moctyimean 14 XI1 1979
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: HULLEE N2 Fol3hy SUSULORILEPE BMlLE WYL,
LB ULUY HLGSART

L indhnod

_.?ﬁlnmpé.liﬂuf ble Pligflnpbl ny gdegpl snwmdgulud fopleispamlymls Seegap-
I m!l{ bymififrg woigh Ffowgumf dnduil wfigf wenmwbnedibpp bplegbodlpod o ag-
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oot gegmanls Phgedafecd &G owpbple e b gt bEfagpace
Fymaldchpp b fadigfipp pnedefeal b Lugpabid pal feopgpliwnbbangte Qg lanp-
IF;F’!JJJ!W}I‘I!F"JI r;ﬂif’li.lr ;JFJ um!‘j’ erFT.If.rrfl]fwﬂu’aquf‘ilmi’ﬂlp!lub {wrfwuwpﬂdr
bbipg I irf'ulgu-liﬁﬂﬁ Tewfwivwpnidbilipn r;fhf,;ﬁ{;mpﬁl’lrﬁ '-':uuf:-u'p.' Hmwy:,{m& ny
gdargfis gfaahpefoh wpewSapmm b geogg b omagfie, oop mdby o dweglfi-
warlpurte e efrghly oy ogdegbl wradpaliade waphph Seafap phprof by
gl wommelacdibpf Gugedieflpabp (ap Gespriboclpate g fre e
spaspanfy poageelpn pneff el ghogpecd — b owp G gmibimeffrehip Shpach wfgfe oy
qupfle Swinfacffinciibipl bl bmpbg ) wwpbph S ud o

THE NONLINEAR VIBRATIONS OF PLATES
IN LONGITUDINAL MAGNETIC FIELD

A, G BAGDOEV, L. A, MOVSISIAN
S U mmary

One-dimensional bending vibrations of a physically nonlinear
elastic plate made out of an ideal conducting material in a longitudinal
magnetic field are considered. The assumptions of classical theory of
plates are accepted and the problem is solved in Lagrangian coordi-
nates in which the equations of magnetoelasticity for plate and Maxwell's
equations for dielectric are written, The obtained nonlinear dispersive
relation shows that the strong magnetic field brings abou! stability of
nonlinear vibrations of plates with typical nonlinear elastic characteris-
tics (which are unstable in the absence of a magnetic [ield) and unsta-

bility of fluid-like (with respect to nonlinear properties) plates.
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