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CBOBOJHBIE KOJIEBAHHSA TPAHCBEPCAJIEHO-H30TPOIHON
MJTACTHHEM C PASPE3OM

ABPAMHH JI. B,

PacemoTpensl ¢B000/IHEE konefanHA TPAMOYTONBHOH TPAHCBEPCANLHO-
HSOTPONMHOR MASCTHHKH KOHEHHOH cnpuronoft secrkocti, [liacTiika (10
KOHTYPY CBOGOAHO ONEPTd H HMEET MpsiMOf paspes BROAb OAHOH NS oced
cammerpun. CuereMa KOOPAHHAT BHOpaHa Tak, 410 OCb OX npoxonant ue-
pea puapea (e<{x<a) (pur. 1).

Lleapio padorTnl #ABAfETCH OOpEAeNeHHE HHSLIHX yacToT KoJAeOaHun
paccMaTpuBaeMOfi MAACTHHKH, KOTOPHE, KAk H3BECTHO [1], ¢ mocTaTo4HOHR
TOUHOCTEIO MOTYT OHITH HafijieHbl 1 Ges yueTa HHEPUHH BpAIeHH.

B pabote [2] sccaefcBaln B KAACCHUECKON MOCTAHOBKC KojeGanHs
YHA3aHHON OAACTHHEH, HATGTORMCHHON W3 HIOTPONHOIO MaTepHaad,

¥Ypapuenus cBOOOAHEIX konefaHil paccMaTpHBaeMol NAACTHHKH MO
HO NPEACTABHTL B CASAVIOUIEM BHAE [3]:
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$opmul KoaebaHW NJACTHHKM HILYTCH no metody Pypse B BHAE TPH-
FOHOMETPHYECKHE PAAOE

g Y W_w{}'}slnm-—":-xsinmf; D= E Fm{yICGSmixsinmz (5)
= it penel i

VAOBALTBOPAOULHY yeaoBHsaM (3).

[Moacrasags (5} s (1}, npHioanM K Caeiyioulel cicreme oGbKHOBEH-
HRX ARGDepeHUHANEHEY VPaBHeHHA!
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Obuike pelcHHs NOJYYEHHBX VPABHEHHA B 34BHCHMOCTH OT BeJHYH-
HH NapaMeTpa m GYAyT

. “Msink v +Cllcosk (1<m<m,)
W (v} = O shb. vl Cl0 ;lf-}nsm 8 W (l<m<m,

Fr{y)=C0sh k,;-,: + Ci¥ ch kg, y

fm= k’hw*‘ feftw® N 112
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k‘ [V” D ( T )Jr(’ “3D )J g l A(1—)

Sheck m,—UeNan NOAOWHTEABHAA BeJAHHHHA, 3ABHCALLAA OT NapaMeTpos
IAGCTHH KH.

Moctonunnsie unrerpuposanus C—CE  onpepessiorca ua rpamiy-
HBIX YCIOBHA MAACTHHKM HA Kpaio V=0 (4) w ycaoewit saoas ocu OX,
M Tak kax QopMyaRpOBKA TMOCABAHHX 38BHCHT OT (POPME KoaeGaumuit

TAACTHHKH, TO CHMMETDHUHME H AHTHCHMMETPHUHLIE KOJAeOaHHA pacCMOT-
" PEHH B OTASJABHOCTH.

L. Cummempuinste woarefanud, YCAO0BHE BLOAL OCH y==0 6ya yT

Tae
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dwjdy=N,=H=0;, (0=x=¢) (9)
My=N,=H=0, le=x=q)
rae N —-—-Diﬁ —di—ﬂk‘—aé
dy ox dy
(1 3fect Hano noadrate £ = —phdtu/df?),
[Tocae yiosaetsopennn yenceuam (4) w0 (%) nosveaem caeayioilie
apHble YPaBHeHs:
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3: Xu(l—Nup)sinma =10 (e a=1%)

m=1
(14)
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el
A
rie Np=1— mE

Jlia suAcHeHns nosejieHns N, nNpu m =00 pASAOKHM BHDAHEHHH
ki (8), sroggwse g Ny, B CTENEHHEE pPH/ABL, COXPAHAS B HUX lEpBble
e waena. [lpogeaas yxasanuyio npoueiypy, NoayuyHMm

Efyw® 1 : 1 : 1
=) 1— —s e sl Y =Nl ———
i ( SN " ﬂm.v) ) "( +zm=) i ’(Jrk{l—vliﬁ)
(15)

Henoawaya (13), Mom#0 nokasars, ute N, nNpH  BO3PACTAHHE M MMeer
SRCIOHE HIHAJLER nopaacy yonBaaKS

2=b
Nma=exp (—-m-—-) (16)
'

3aeck 3TO He MOKAZAHO MATOMY, YTO XOTH 3TO WU JJEeMeHTApPHO, HO BeCkMa
IPOMOSILKO,

B nassuefimeMm napusie  ypasuedusn (14) cpolnTtcs, Kak NoOKasaHo
B [2], k caeaviowledl GeckoHednoR CHETEMe JHHeRIibIX OAKOPOLLLIX adred-
pAHTECKHN YPaBHelnii:

% Bnot Nk m—Xn=—10 {-’1=l1 2, 3, e } {1?}

m=I1

roe
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EE"?E{{H—H”[P”“1{":{}::,%}4”“ cosd) —Pr(cosd)PacosB) | +
+ (Rm)| Pao1(coSB) Pr(cosB) -+ Pa(cos8)Pr—iicosi)]}

Lpm =

aM=-—HE—E‘P,._i{cns.E}Pn{cﬂsw-f— P2 _\(cosB) — P;(cosf) —

n—1
—43 Pu(cosh)|cosPPy(cost)— Pepilcos?)|
r=1
Jlas cYIecTROBAHNA HETPHBHAALHBEIX PellcHHil Ko3dOHUHEHTOR Heob-
XOAMMO, yToOH ONpeleantean Geckonednoll cuetemsl (17) paBHASCH HYJIHO.
Ha storo yeaosus o onpeaensiores codcreenubie dactorsl. Momuo noka-
aath, 4ro OpH yenoeun (16) ykasasHHE ONpLAeHTEIL HOPMAABHEL, 3T0
NOABOJAET HCMONBA0BATL A8 OMPEAtdeHHd HacTOT MeTod PelyRIEHE.
2 AnrucusMmerpunssie Koagbanug, B stom chywae YCNOBHA N0 OCH
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Ny=M;=H=0 (e x=0a) (18)
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i TaKxe

3 CuisjnkbM’ {i M i —1)("—-—'5"'”*————"{“"”1 sin’=x+
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m=l

s V' C gh ke,

m i
r.ll--.lru—l Nla

wsin Tl x=0 (U=i=0) (19)
i

M,— M1|1+M chiyb I)(Hlmﬁ_mm‘)]x
u "4 \chkyb thikb  thigd

:}[_!' fad 1!} sink,b '"\"rIME__"\.k'wfl_i(Hl:ili!_H‘t‘rul> <
s SRR . tgih  thhd A \tgkb  thih

[LM = '3} (M |"||" M M =M [-M:la'ﬂurg = CDSJ’Z,EJ (.'"\-'SMI ip.

cthiz,b " thk :ﬁ chk,b chi, b\ thkyb
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rie
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, Chnd (H,Ml Htﬂrf) st
chk,b \thi,b  thhb *

JHuddepenuupys ABAXKAL 00 X TMepBoe HI ypasnerun (19) » Bmnoasdd
npeofpa3oBanitsl, aHANOTHYHEE NpeodpasoBaHNAM MEpBOTO NYHKTA, OMATh
npuxonum K cuerese (14). das Ng B 3tom cayuae HMeeM

¥ HM, HM cos kb
A TS W ( _ e 3)+M |[—=— —1)x
M,thi,b | it KD cthi,h  th kb 11 ehk,b
(H]Mﬂ_ Hg.-u-x,) | cos kb (HnM, _ﬁ'g?) _HEM’HX
tghb  thkb/  chkb \thkbd ctghh chik bl
| My(H Ny =N My HN— NG | My N — N
| tgh,b th i2,b M,—M,
thiz,h ctgh, b ethkA11 =
N Ee?  ap CERE oM. 3 ] (1==m=m,) (20
){! Y ochkyb * chi,b (8% ’}tsaf; maca) (20)
Nrﬂ—'l rl:: 1 -}(M _f:{iii!) !‘Ha!-(%ﬁ_i>><
M _,1!1!; bl " \ethkt thAg | \chk,h
: (H,Mg__Hz,.-w,)_L chi,b HEMI_H.ME)_I-_@_@ Tisz
thiegh  thid/  chkb\theds  cthkb/  chigb |
-5 { MyH N, —NH)  M(HN,—NHy) | MyHN—NoT)
' th kb th fegb M,—M,
cthizyb cthi, b - cthi,h =
M LR 1 M —M S | ] T
1 chi,b a chi,b (M 2) tht,b (m_>my)

M 8 3toMm caygae, wcnoasays (158), MOKHO NOKA3aTh, 970 Ny npu m-oo
BMEET SKCMOHEHUHANLHB NOPAROK YO BAHUI.

3. Yucaennse pesyasmamyi, B Tabauiue npHBeldlHN Nepibe fieapas-
MepHue ocHosHue uacTote 100 w (ph%)D)'? koseBanifi NASCTHHOK C Na-
paveTpamu hjb=0,1; v=0,25; (G/G'=2 C pasHbIM OTHOWEHHEM CTOPOH

afb u pasxoit gaunofi paspeaa (B=D1 fafy 2 o w). B xamaof KAET-

4= 9" 4
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K& Ta6/HLL CBEPXY MOMELlleHa YacToTa, COOTBETCTEBYIOUWEA CHMMETPHY-
Hoft (popMe koaebGanufl, & CHUsY —aHTHCHMMeTpuuHON. Tam me npusene-
HEl NOPALKH L'IIII!'JE.-ELE.n’[HT!':‘-'I{E]QE1 MpH pPelleRil KOTOPRIX TOAYHEHN COOTBET-
cTByouHe ColCTBRHNEE YACTOTH ¢ A0CTATOYHON TOUHOCTHIO (pacxodie-
HHe Pe3yaLTATOB ABYX NOCACAHHX HTepauull He npessiuaer 19%).
Conocraraenie EpHBSACHHLIX Pe3YNLTATOR € H4CTOTAMH, HaNIeHHBIMH
o [2], noxkaswiBaer, 4TO nochefHKe BCerja OOJbLIE M 4TO 3TO pacxompe-

MHE Pe3yNLTaTOB C YEeJAHYeHHeM ¥ pacrer.
Tafiauya
T = an
; Nopanok g et i e o
alh Onpe, =0 i 4 g g i’ 4 I
I

| 21572 55211 55,355 552375
N 4 24,883 55,401 58,066 0,262 60,325
. 97,340 97,587 27,733 97,753
0.6 4 21244 37,750 30,540 3,018 33,871
2 16,674 16,524 17,072 17,062
0.8 4 16,572 17,4047 19,764 22,696 23,396
: 10 ik 11,512 11,779 11,932 11,550
8 ’ 11,668 13,720 17,527 18,483
10 & 6,183 65513 6,700 6,732
145 8 6+045 £,240 75747 12,193 13,557
3 10 e 44195 4,500 4,849 4,871
8 ’ 4,908 5,447 10,005 11,828
3 10 241 2,514 317 3,488 3,531
8 2,626 5,304 74227 105600

Kax suaHo H3 TaGAHLE, ¢ YMensiicHHeM [Lauunl paspesa (yeesandenne J)
COBCTRENHME YACTOTEL YEBENUUNBAITCHA, NPHYEM YACTOTH BHTHCHMMETPHY-

HEX BapM YBeTHUNBAIOTCH DoJee peako,
__.-'D-"l' ';f x'\-
[ i
s ™ \
! A | |
I gl x \ .
Y | \ i
y by I |
o YL i Loy
o S5y I

d) cHMMeTpHuHaR diopsa
G) anTHcHMMETPIUHAR popMa

tur. 2,



B ToM cayyae, KOraa paspes NPOXOAHT 0O Beefl AMHHE NJIACTHHKH
(3=0), paccmarpuBaeMan MAACTHHKA AEANTCA Ha ABE NAACTHHKH C TPEMA
MIapUEPHO ONEPTHIMH ¥ oOHHM cBODOAHEIM KpaeM, rpaHHUNBE yCJI0BiHA
KOTOPHX BAOAL CBOGOAHHEIX KPaes NPH CHMMETPHYHBIX 1 aHTHCHMMETpPHY-
HHX Kogefanuax cosnadaor. [lostomy ans ofenx dopym kodefauni B 370M
caygac MOAydaioTes DAHM U Te Ae 9AcTOTH, KoTopwe npu $#550  passer-
BASIOTCA HA CHMMEOTPHUHLIE o SHTHCHMMeTpHuHbe; # 4eM Goabime J, TeM
GOABIIE PAa3HILE MeHAY STHMI YaCTOTAM,

Ha dur. 2 8 eujge anuuil pasusx npornfos npumeiensl nepshe dop-
ME CHMMETPHUHKIX M BHTHCHMMETPHUNLIX KoJeDauwil, NO0AYYEeHHHE 1JA
MAACTHHKH ¢ otHoweHnes cropon afb=08 npu B==/2. Lludps Ha KpuBwX
MOKAZEIBAT OTHOWEHNE Oporuda Ha ZaHHOll AHHIN K MaKCHMaJAbHOMY
nporudy NAacTHHEH,

AbLEN, SPULUIABPULL BAASPND DILLE LOWS SUSWLNRILEND
L. . APULAILITS L
i.l.li'll'lnll-n na i

Mhamdbwufpfned b wwisph fbpgafap fogmaflinds ndidigny wquse hlifud
negguell ek wnpedie bpasg frpnepey wugfe whifwled mwmwbadibpn, bpp
wunl milefy Shgp wfidGeplo gl wnwdogpichpfoy Al muggeflisdps dbgpnd by
by wawbgpp bhwmdwdp ofdbnphl b o wfei linpfely  wmabinedibpp gfp-
mwplydnud b wnwb Al -wnwbdfils Swwwbeollbaf B fanlpufenff prdcs b
apagmidp phpfeal £ wldlipg fwmr!fl_ym_;fr ubthurlwl wpdbplibpp qeabbpmed
Yo pefwed £ fhaf gl Wb oo ffpecdes

THE FREE VIBRATIONS OF A TRANSVERSAL ISOTROPIC
PLATE WITH A CUT

L. V. ABRAMIAN

Summary

The free vibrations of iree supported along the sides of a rectan-
gular transversal {sotropic plate with finite shear stiffness with the right
cut along the longitudinal axis of symmelry are considered. The sym-
metric and antisvmmetric forms of vibration in relation to the axis with
the cut are differentiated.




The question of determining the frequency of vibrations are redu-
ced to the computing of the eigenvalues of matrlx of coeffictents of an

infinite system of linear homogeneous equations. Numerical

results are
given.
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