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Forced vibrations of a layer in a plane deformation state considering internal friction

Keywords: plane deformation, forced vibrations, orthotropic body, internal friction, mixed boundary problem.

The problem of forced vibrations of an orthotropic body in a plane deformation state when there is internal
friction is solved by the asymptotic method. It is assumed that the layer rests freely on an absolutely rigid base,
and the front surface is affected by normal and tangential forces changing harmonically according to time. The
solution of the problem is reduced to the solution of the system of equations, singular perturbated with a small
parameter. The solution of the outer problem and the components of the displacement vector and stress tensor
corresponding to it are determined. Cases where the solution becomes mathematically precise are noted, and an
illustrative example is given.
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ACHMITOTHYECKHM METOIOM pElLICHA 33a1a4a O BBIHYXKICHHBIX KOJICOAHUSX OPTOTPOIHOTO TENa, HAXOSIIe-
rocsl B yCJIOBUSX INIOCKOH JedopManiiy, Ipy HAIMYUK B Telle BHyTpeHHero tpenus. [Ipennonaraercs, 4ro moioca
CBOOO/IHO JIEKUT Ha aOCOJIFOTHO JKECTKOW IMOJCTHIIKE, a Ha JMLEBYIO HOBEPXHOCTh JIEHCTBYIOT HOPMAJIbHBIE U
TAHTCHIMAIBHBIC CHJIBL, W3MCHSIONIMECS BO BPEMCHHM I'apMOHHMYECKH. PelIeHHE 3aJa4d CBEJICHO K PEIICHHIO
CHCTEMBI yPaBHEHUH, CHHTYJISIPHO BO3MYIICHHOH MaibIM napamerpoM. OnpeieneHs! pelieHre BHEIHeH 3a1aqu 1
COOTBETCTBYIOIIME €My KOMIIOHEHThI BEKTOpA MEPEMEIICHHS M TCH30pa HAINpsDKCHUH. YKa3aHbI ClIydad, Korja
pelICHHE CTAHOBUTCS MaTEMATHYECKH TOYHBIM, TIPUBE/ICH HILTIOCTPALIMOHHBII IpUMep.



Brenenne. /loka3aHo, 4TO €CIU TeNO AAaXKE M30JIMPOBAHO OT BHEIIHETO BO3ACUCTBUI,
TO B HEH KoyeOaTeNnbHBIM MPOIEeCcC MMEeT 3aTyXaloMmMi XapakTep. OTO OOBACHIETCA
HAIWYHeM B Telle BHyTpeHHero TpeHus [1]. B manHoif pabote pereHa cMenianHas 3a1a4a o
BBIHYK/ICHHBIX KOJIEOaHMSIX OPTOTPOIIHOTO TEJa, HAXOJSIIETOCs B YCIOBHSX IUIOCKOM
nedopmanuy, Mpyu HATMYUK B Telle BHYTPEHHEro TpeHus. CauTaercs, 4To TpeHHe MpoIop-
IIMOHAJIBHO CKOPOCTU Touek. [l penreHus MOJOOHBIX TUHAMHUYECKHX 3amad, dddexTus-
HBIM OKa3aJICs aCUMIITOTHYECKUH METOJ peLICHUs] CHHTYJIIPHO BO3MYIIEHHBIX nuddepen-
LUaJbHBIX ypaBHeHHH. B pabore [2] Obuta ycTaHOBIIEHA NPUHIMITHAIBHO HOBAsl ACHMIITO-
THKa, TI03BOJIMBIIIAs HAWTU pellieHHs KaK CTaTU4eCKUX, TaK U JMHAMHYECKHX 3aj1ad [3, 4].
OTHM METOIOM pellleHa CMeIIaHHasi TpeXMepHasi JUHAMHYecKas 3aja4a Ul OpTOTPOITHON
ITACTUHKY C yYETOM BHYTPEHHEro TpeHus [5].

1. IlocraHoBKa 3aJa4M, OCHOBHbIC YPABHECHHS H COOTHOLICHHUSA
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V(x,~h,t)=0; o, (x,~h,t)=0. (3)
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4. O maTeMaTHYeCKH TOYHBIX PeIICHUAX
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Haiinennoe B paGore pemenne BHemnei 3amaun (1°) | kak npaBuio, He Gyner y10B-

JIETBOPATH YCIOBUSAM HA TOPLEBBIX CCUYCHMSIX IIOJIOCHI X = O,l . Bozaukaromas HEYBsA3KaA

b
YCTpaHACTCA PECHICHUEM [JIA TOTPAHUYHOT'O CJI0A (1 ) . 910 PEUICHUC MOXKHO IOCTPOUTH

ABTOHOMHO M CPACTHUTh €T0 C pEIlICHHEeM BHEITHEH 3a/1auu, OMUCaHHOM B [4] ciocoboMm.
Kak moka3zaHo B [4], pelieHue morpaHuIHOTO CJI0s, IPH yIAJICHUH OT TOPIIOB BO BHYTPh
TOJIOCKI, YOBIBAET IKCITOHECHIHATIBHO.

3akaiouenue. HaiineHo pemreHre BHEMIHEH 3a/a4d IUIOCKOW AedopMariii opTOTPOI-
HOM TMOJIOCHl NpPU HAJIMYMM B HEH BHYTpeHHEro TpeHus. I[losoca JeXUT Ha KECTKOH
MOJCTHIIKE, Ha BEPXHIOI0 KPOMKY ITOJIOCH AEHCTBYIOT HOpPMAalbHBIC M TaHTCHIHMAJIbHBIC
Harpy3Kkd, FTapMOHMYECKH H3MEHSIOIIUECS BO BpeMeHHM. Ecim 3T Harpy3KH 3aBHUCST OT
MIPOJOJIBHON KOOPAMHATHI IIOJMHOMUAIBHO, WTEpalus oOOphIBacTCsA, B pe3yjbTaTe
MOJTy4aeM MaTeMaTHUECKH TOYHOE PEIICHNE BO BHEIIHEH 3a/1a4e.
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