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3.5.0rAHUCSH

Ob OOHOH 3AJAYE BOCCTAHOBJIEHHMS FrPAHHUHbLIX YCJIOBUHA
HA KPASX NJVIACTHUHKH IPH 3AIJAHHOM CIIEKTPE YACTOT
COBCTBEHHbBIX TMOINEPEYHbIX KOJIEBAHUA

B pa6ore noxkasaHa BOAMOXHOCTD BOCCTAHOBAGHMS [pa-
HHUYHBIX YCHOBUA HA KpasX [UIACTHHKH [0 H3BECTHBIM 3HAYEHH-
AM YACTOT COOCTBEHHbIX KOMeGAHMA, YTO  MOIBOMMET npope-
pHTb COCTOSHHE YCJOBMR 3aKperuieHHs Ha Kpasx [IUACTHHKH,
MPeXYCMOTPeHHBIX [TPOeKTOM .

Mpesnonaraercs, yTO JBa MNPOTMBOMOAOXHBIX Kpas mlac-
THHKH 3aKpervieHbl WAPHMPHO, a Ha JpyrHX JAByX Kpasx MuyT-—
cq  ycioBud, OfecrieudBaloiie JAHHbIE YACTOTH  COOGCTBEHHBLIX
KOneOGAHUA .

I. TMycTe TOHKAs mNpPAMOYro/bHAS TIUIACTHHKA C M3BECTHHIMM reoMeT-
puyeckiMH (MHHA a, wHpuHa b, TomumHa h) M dusHueckumH (Momym
IOwra E, kosdpduunent IlyaccoHa V, mIoTHOCTD MaTepHana pP) XxapaKTepHc-
THKAMH HMEET 3aJlaHHHAi CMeKTP COOCTBEHHHX — YacTOT Wy .. rae m,neN.

TpeSyercss N0 M3BeCTHHM Wy, . ONPENEJHTb [PaHHYHBiE YC/IOBHS, MPH KO-

TOPHIX PEaJM3HPYIOTCSI NAHHHE YaCTOTH.
Ypasnenusi Kone6aHUA NMIACTHHKH Npencrtabnisiercss B suae (1.2]

4 4 4 2
QW , 2t 0¥ ¥, ,pha O Ww,_, D

ax* axzayz ay‘ D at?
rae w(x,y,t) — nporu6, X,yel0,1] - ngasuepuuez KOOPOHHATH NO
OfMHe M N0 WHPHHE MAACTHHKH, A=a/b,D=Eh /[12(1-V")] — mecTxoCTH

NAACTHHKH NpH H3ruGe.
PaccmoTpuM caiyuadt, korma no kpasM y=0 M y=1 umeeT MecTO wWwap-
HHDHOE OMNHpaHHe JIACTHHKH:
'w
ay’
Ha «xpasix X=const HauGosiee ofUlie TpaHHYHLIE YCJIOBHSI MOXHO
NpeACTaBHTL B BHHE

w =0, = vy, (y=0, y=1). (1.2)

alfw + aﬂ)g-:—: + al'M,, + alJT,, = 0 (i=1,2), (1.3
npHyem j=1,2 cooTBeTcTBEHHO ANS KpaeB X=0 u X=I,
Stect 21 (3w v 3w
M, = -Da [,;—'— + - z] — H3rHGAIOIWHA MOMEHT,
LA
T)y = -Da’ [z—‘; + —% —Q—!;] — TionepevHoe yCHJHe.
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C yuetom (1.2) ymxuus w(X.y.to)o NPEACTABMSIETCH B BHAE
wix,y,t) = ¥ w,(x,t)sinnmy. .49

. n=1
[MoncranoBko#n (I.4) B ypasHende koneSamuit (1.1) W rpaHMyHHe
ycnousi (1.3) nns onpenenermst W, (X,t) nosyuaetcs ypaBheHHe

a‘wn a’w,, ha* o w,
—— = 20— + (anm'w, + EF2—— =0 a5
ax ax at
MPH FPAHHYHHIX YCJIOBHSIX . .
[ o w, o'w,
Wp = O ——5= + &,
ax ax
4 . . 1.6)
ow, 9 w, 0" w,
3x = “zlg;;- + “zzg;;- npy X=0
" i 3w a'w
n n
Wn =By——5- +Big—7—,
ax ax
4 a.7)
ow, a°wn a'wn
3% = leg-;* + Bzzg-;- mpu =1,
X X

o
roe &), H B, — KO3(HUHEHTH, NOAJENKALIHE OfpeesIeHHIO.

[lpn nmambHeAIMX BHKJAAKAX mnpeAnojaraeTcs, 4To n=l, Tte. A
MobOro M HAM H3BECTHH HaHMeHblHe MO N YAaCTOTH COOCTBEHHhX Koneba-
HHA. B nambhefiluem HHAeKc N=1 omycKaeTrcs.

MepsonauanbHo paccMoTpuM cayuadl, korga Kpad (X=0 u x=])
MAACTHHKH HAXOOSITCS B OAMHAKOBHX YycCJoBHsX. B 9sToM cayuae rpaHuu-
Hhe YCJOBUSI MOMHO npenctasdts B Bule (1.6) nmpu X=0 W ycnoBHA CHM-
METPHH M AHTHCHMMETPHH B CepefidHe MUIACTHHKM (Ha JmHuM X=0,5);

ow _ 3’w - -
- 5; = 0, a—x; = 0. npH x-0.5 (1.8)
2
w =0, ow. O, npu x=0,5. 1.9)
ax*

XapaKTepHCTHYECKOe  ypaBHeHHe JUIl  OfpeflefieHHsl  HeYeTHHX o
Homepy uacToT W3 (1.6), (I.8) nosyyaetcs B BHme

ZaBQ'sh%singau+ Zﬂach%cosgan*» aB (Bsh%cosg - ach%sing] a4+

+ [B’ch%sing - a’sh%cosg] a, + a'é’ [ashgc\:osg + Bchgsirg—] - (110)
(0,0, — o ,0,) = - ash%cosg - Bch%sine,

a ana vetHux u3 (1.6), (1.9) nonyuaercs

24B0" chcosSar, - 20 shSsinGar,,~ aB [ash%cosg . Bch%sing] a,t

+ (B°sh%co§§ + a’oh%sing] a, + a'B' (Bsh%coég - ach%sirg-] < (LID

B

o a B
" (ay,05; - @505) = achssing - Bshmcos,



rie peefeHH OGO3HAYEHHSA

Q = alphw’/D)*, o = (@*+(am*)"7, B = (Q*-(Am*)"?, W — uac-
T0Ta cOBCTBEHHHX KoJsieGaHHA.
Hs (1.10) u (L1 ouesumHo, uTo ans onpesenenuss o, (ik=

=1,2) HeoOXOAMMO M [OCTATOMHO HMETb 3HAYEHHS TMepBHX  YeThipex uac-
TOT COBCTBEHHHX KOoneGaHHA.

Takum 06pa3oM, AJsi ONpeleieHHst O, TOMY4YAeTCA CHELYIOWAsl CHC-

TeMa anreSpaHyecKHx ypaBHEHHH:
by X +b o X+ 3 X34 4 Xy = bigXstbyg,

by X1 #D2p X, +DpaX3+byu Xy = bygXg+hyg,
by X #b35X,+bg3X3+b34 X, = bagXg+bgg, .12)
Dg1 X +Dg2 X2 +by3Xq+Dgq Xy = bygXg+byg,

rae X =0, X;=0p;, X3=0p, X4=0z

., % By
bll = al Bl
ZalB,Qlch—cosz , i=2,4;
a, B,
203 chz—cosz— i=1,3,
blZ = al Bl
ZQ sh n5— i=2,4;
[ a B o, B,
o, [Blshz—cos-z— - alchz—sinz—] , i=1,3,
B3 = 1 a, B, a, B,
-a,B [a sh=—cos=— + B ch-——sin—], i=2,4;
{ 1~1 173 2 ~2 2
[ a, B, a, B,
b = | B|°h§—sm§‘ - ot,ch‘-,,_——sm2 , i=1,3,
¢ o, By ., 4 B .
B|Sh§_—COS§— + a,chz—smz— i=2,4;
2.2 « B o, By
‘alBl [alSh—z—-COS—z-—- + BIChf—Sinz—] ’ i=1,3,
bls 22 al B; al . Bl .
o B a, B,
o - —a,shrcosz— - BIChTS“"Tr i=1,3,
10 a, B a B
‘a|°h§—51“§— - B,shé—cosz—, i=2,4;
Xg = X X5 = XgX,. a.13)

C yyetom smuefioct ypasHewwd (1.12) x; (i=1,2,3,4)  supaxa-
I0TCA Yepe3 Xy CeYIOWHM 06pa3oM:
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X, = QX + R, .19

[Monctanoskoht (1.14) 8 (1.13) ans onpenenetns Xg noJyuaeTcs

KBApaTHoe YypabheHue. {locne HaxoxzeHus Xg X, (i=1,2,3,4), a cre
AOBATEJIbHO, O MoXHO ofpenesmts W3 (I.14).

2. B uacTHOM cayuae,KOria MOMHO MNPENNONIOMHTL, YTO B3aMeH YC-
sopuit (1.6) peaymsoBaHn ycJ/I0BHSA
3w
W= 0y —
ax
e ow a'w

ax = %y

ANSl ONpelle/IeHHS] WCKOMHX O, O, HEOOXONHMO H NOCTATONHO 3HaHHe

Q.n

JMIIb JABYX COOGCTBEHHHX 3HAUeHWA 3afayH COOCTBEHHHX KoJleSaHWA maac-
THHKH.
B sToM cayvyae ans onpenesieHHsi ®y,, (,5 MOMYYAETCH CHCTEMA

a, 8, «, B «, B
2a,8,0] sh—smz—a" + 20lch—cos2—a22 + ajB; B chs—sins— +
o, By o, B o, B,
+ alshz—-sinz—] 0,0l = - Blchz—sinz— - & sh5—sin5—;
. %2 B2 % e B2 «; B
Zazﬂzﬂzchz—cosz—au Zﬂzsh—sin—cx22 + “232 [sthf—c.osz— -
x, B x; B a; B
- azch-z—sinf— a"azz = - BZShZ—COST + azchz—SlnT..

Pesymtath BuMHCAeHHR O, (@) ~0) ans samammux £,.Q;, ussens-

IOUIHXCA B HHTEpBaJie
Q<8 <A, Gi=1,2),

npuBefien B Tabumue. 3aech Quu — co6CTBeHHbie 3HAYGHHS! 3ajauH Ccob-
CTBEeHHHX KoJie6aHMAi WADHHPHO-32MlelaHHOA, a 913 — JKeCTKO 3ajeslaHHOA

Mo KPasiM TUIACTHHOK.

Q,"t [4.44|4.54 [4.63]4.72|4.82]4.015.00]5.10[5.10|5.20]5.38
7.02(10* |0.87}0.35/0.17[0.000.04| - |- |- |- |-
7.15| - |1.16/0.430.21(0.11|0.05]0.02| - |- |- | -
7.20| - |1.65]0.53|0.26|0.14(0.07[0.03| - | - |- | -
7.42| - |2.74]0.66(0.31]0.17]0.69(0.04[0.01| - | - | -
7.55| - |s.21]0.88/0.38]0.20(0.11]0.06(0.02] - | - | -
7.66| - | - l1.32]0.49]0.25/|0.14[0.07[0.03| - |~ | -
7.81| - | - [3.18]0.68]0.31]0.17|0.00]0.05]0.01] - | -
7.94| - | - |- |1.32]0.43]0.22]0.12]0.06]0.02| - | -
8.07| - |- |- |- lo.e4l0.31]0.15]0,08]0.04] - | -
8,20l - |- |- |- |- |- lo.23]0.11]0.050.02] -
8,32 - |- |- |- |- ]- |- Jlo.17]|o.07|q03}0.00
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UepTouKH B KAeTKAX O3HAaYalT, 4YTO COOTRETCTRYyIOie CcoBCTReiHble
3HAYEHHs He MOTYT 3alaBaTLCHl FPAHWUHHIMM ycnosisiMd THna (2.1).

3. PaccmoTpuM Tenepb cayvafl, KorZa Ha KpasXx [MAACTHHKH MOTYT
GbiTb peanu3oBaHbl Pa3nHyHHe yc/iopsi, T.e. ycnosun (1.6) u (1.7).

B ofiieM cayuae MUl OfpelieNiedHsl BOCHMH HeH3BECTHHX O,, H B,

HeOOXOZMMO MMETb 3HAYEHH BOCbMH COOCTBeHHHX 3uavesst (). Torae
LN ofpedeniedHsi Oy, .B,, TNOAYYaeTCS CAeAYOWAS CHCTeMa BOCHMH YpaB-
HeHuH:

detlc{;’l =0 (i=1,2,....8), G.D
rae Cji) = - aya, Clp = la,a), Cfp = auBy, ClJ) = l+a,Bl,

Do aped, e B8], e asl,

Ci=a(1-ap ),
{ = shay-Byajchay-B  aishay, Cg;' = choy-B,aishay-By,a)cha,
Ci = sinB, + ByBjcosB, + By,Bising,

Cyy = cosB) - By Bising, + By B)cos,,

2

g
-~
-
=

]

a,sha, - B,,ajsha, - B,,a}cha,,
i3 = BicosB; + By BicosB, + By,Bsing,,
= -B;sinB, - B, B\sing, + By,B|cosB,.

(g
-
(A}

(]

Q
PPN
e

-
l

Ins npocTOTH pacCMOTPHM uYacTHHR cayuafl. [lycts Ha xpasx X=0,
X=1 pea/M30BaHH YCJIOBHS )
aw ow

w=0-——=a, — mpH x=0,
ox ox
. 3.2)
w =0, Q‘_Y = Bzz 2_.? npH Xx=l1,
ax ox
B stoM caydae xapaKTepHCTHYECKOEe YypaBHeHHe A oOfpeleneHHs
cobcteerHnx yacToT H3 (L.5) W (3.2) nomyyaerca B BHae

Q*(BshacosB - achasing)x, + 2Q'shasins~, = aB(l~chacosB) +
+ (An)’shasing, 3.3
rae
X; = Oy = Bapr Xz = QB3 Q.49
CremosatenmHo, A/si  ofipelieleHUst  HCKOMHX Olp,, B, HeoOXOmHMO

3alaThCAl 3HAYEHHSIMH [IBYX 4YACTOT COGCTBEHHHX KoJieGaHHA.
Ecom, namp., 0Q,=5,12 u ,=8,06, 10 u3s (3.3)-(3.4) nomyuawTcs

azz L 0.376. 322 = 0,031.

urpannmmeyuloauﬁuaxpaaxmlacmmuuauenrm

w=0 2% 2 0376 a—:—" npH X=0,

X 5 ).4



2
w =0, o - 0,031 Q—? npu Xx=l.
ax ox
Takum o06pa3oM, B .paGoTe NOKAa3aHA NPHHUMMHAMBHAS BO3MOMHOCTb
onpefefieHHs! YCJIOBHA 3aKpelJieHHsT KpaeB [IACTHHKH HA OCHOBE H3BeCT-

HHX 3HAYEHHA 4YacTOT COOGCTBEHHHX KosieGaHHA.

KageOpa npusenenus cpedcmB Nocmynuaa 13.07.1990
BHYUCAUROALNOL MOTHUKY B
OCMOCMBENNNT NAYKAT
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9.R. N2 UPU3LY

UBOWUAL LASLULLL SUSWLMULEEH SPULS QASLRIALL LI SMY-
L6rh LAGBRLLANY UULh BOPLSHYL WASULLLLM (BPLLLIWUYL
Uh pLACh VLY

‘Wdpnihnd

bohuwwnwlipnd guyg b oplwd  ubhwlwl  owewbedbbph  Swbwhwluagni
Wiph  Swynrbp  wpdbplbpnd  wwip Ggpughh wwlwbbbph  Epululguiet S
pufnpaftp, g By b wwgu wemgh) wwh bgpbprd Swhwgdn S
whudud wipwgdul yufwilbph Jhbwlp:

GuBunpd b, np wwp bBpl Swlghwwlwy  Bgpbpp  Snpulwunpbt wi-
pwgud  BY,  puly  fmw Gphe  Ggpbpad  dlepdmd BY o wwdwllbpp,  nprlp  ow
wwlndmd By ubhwluly munwlndfibph opjwd Swhwpuwlwn gy lbpp:

Z.B.HOVHANNESYAN

ON THE PROBLEM OF BORDER CONDITIONS RESTORATION
ON THE EDGES OF A PLATE, WHEN TRANSVERSE NATURAL
OSCILLATIONS FREQUENCIES SPECTR ARE DEFINED

SUMMARY

In this paper the possibility of border conditions restora-
tion on the edges of a plate ac.ording to the given natural os-
cillations conditions on the edges ©of a plate, mentioned In the
project is shown.

It is supposed, that two opposite edges of the plate are
fastened In hinges, and on two other edges conditions :providing
given natural oscillations are looked for.



