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Mathematical modeling of the behavior of a plate in a wind tunnel

The paper presents two methods for constructing approximate solutions of the nonlinear
problem of bending of an elastic thin rod shape under the influence of aerodynamic forces,
they are the Hamiltonian approach and the representation of the solution in the form of a
segment of the power series in the flow rate. The main idea of the first method consists in
reducing the source of the Euler—Kirchhoff system to equations of Hamiltonian type with
subsequent normalization of the Hamiltonian in a certain number of members (depending
on the desired accuracy). In this approach, the search of the solution to the two-point
boundary value problem is carried out by means of direct and inverse transformation of
Birkhoff. The idea of the second approach is to write the equations of equilibrium for
a change of the generalized coordinates and to represent the solution in the form of a
segment of the power series in the free stream velocity. The results of both methods are
compared.

Keywords: Hamiltonian approach, Birkhoff transformation, bending of the rod, the
mathematical model.

0.0. Laroxin, C.O.IIIperep

MaTreMmaTniHe MOJEIIOBAHHS MMOBEAIHKHU IJIACTUHKU B aepoAmHAMiUHil Tpy6i
IIpencrasieno naBa meToan HaOIMKEHOT MOOYIOBU PO3’SA3KY HeJiHIHHO! 3amaqui BUTHHY
TIPY2KHOTO TOHKOT'O CTEPYKHS ITiJ BIIMBOM A€POIMHAMIYHHUX CHJI: TAMiTbTOHIB Miaxism i
300parkKeHHs PO3B’SI3KY y BUIJSI Biipiska psay mo mBuAKocTi moroky. OcHOBHA ines
TIEPIIOr0 METOAY IIOJSrae y 3BeaenHi Buxianoro pisuaunsg Eitnepa—Kipxroda mo cucremn
PiBHSIHDb raMiJIBTOHOBA THIIY 3 HACTYIIHOIO HOpMaJisarieio ¢pyukmii ['aminpToHa 3 ypaxy-
BAHHSIM BH3HAUEHOIO HICJIA UIeHiB (B 3a/IeKHOCTI Bif HEOOXiAHOI TOUHOCTI). Y paMKax
IBOTO TMAXOIY 3MIHCHEHO TOIMIYK PO3B’si3Ky TPAHUYHOI JABOTOYKOBOI 337a4i 33 JTOTOMO-
TOI0 MPSIMOTO Ta 00epHeHOro meperBopenHs Bipkroda. Imes apyroro mimxomy — 3ammc
piBHSIHHS PiBHOBaru BiTHOCHO 3MiHM y3araJbHEHOI KOOPIUHATH 1 300paKeHHs PO3B’ A3KYy
y BHUIVIAOI Bigpiska pgamy mo mBuAkocTi Habirarogoro mortoky. IIpoBemeno mopiBHsSHHSA
pe3ynbraTiB 000X METOIiB.

KutoueBbie cioBa: 2amiavmonie nidrid, nepemeopenns Bipxeopa, euzun cmeporcha,
MATNEMATNUYHE MOOEN.

A.A. Nmroxun, C.A. IIperep

MareMaTndeckoe MOJAeUPOBAHME MOBeJAEHUS ILJIACTUHKN B a’pojMHAMUYe-
CcKoii TpyGe

[Ipencrasiensr nBa MeTOa NPUOIMKEHHOTO TOCTPOEHUS DEIeHUs] HEJTUHEHHON 3a/1a-
9 U3TUba yIpyroro TOHKOTO CTEPKHSI MO BO3AEHCTBHEM AIPOIUHAMUIECKUX CHJI: Ta-
MUJIBTOHOB TIOIXOJ U MIPEJCTABJIEHNE PEIIeHNs B BUIE OTPE3KA PS/A O CKOPOCTH MOTO-
ka. OCcHOBHAS Wjest MEPBOTO METOJA COCTOUT B CBEJIEHWM HCXOIHOTO ypaBHeHWS Jiije-
pa—Kupxroda K cucreme ypaBHEHWH TaMWJILTOHOBA THIA € MOCIEAYIONEH HOPMAIN3a-
upeil Gynkumu FamMunbrona ¢ yyeroM ompenesieHHOrO YUCia Y1eHOB (B 3aBUCHMOCTH OT
HeoOXouMOl ToYHOCTH). B paMKax 9T0ro moaxozia OCylLIeCTBIEH IIOMCK DelleHusd Kpae-
BOM JBYXTOYEUYHON 3aa4U C TMTOMOIIBIO MPSMOT0 U 00PATHOTO Tpeodbpa3oBaHus BUpKro-
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da. Unest BTOPOTO MOAXOMA — 3AMKMCH YPABHEHUS PABHOBECHUS OTHOCUTEIHLHO M3MEHEHUsT
0600ITIEHHON KOOPIMHATHI U MPE/ICTABIEHUE PEINIEHNS B BUJIE OTPE3KA PsIa 110 CKOPOCTHU
HaberamoImnero moToka. I1poBeieHo cpaBHeHre Pe3yIbTaTOB 000UX METOIO0B.

KaroueBbie cioBa: zamusbmonos nodxrod, npeobpasosanue Buprzopa, uszeub cmep-
HCHA, MAMEMAMUYECKLR MOJEND.
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