Yu. A. DAVYDENKO
ADVANTAGES OF CONTROLLED VIBROMACHINES
FOR MANUFACTURING LIGHT-WEIGHT CONCRETE PRODUCTS

As light-weight concrete products are becoming more and more widely used in construc-
tion engineering the actual problem is seen in the creation of progressive and economic
equipments for their production. In the paper the advantages of controlled vibromachines
created by Professor L. I. Serdjuk Scientific School are stated. Most of them are patented and
have got authors’ certificates, are introduced and work at enterprises.
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benopycckuii eocyoapcmeennwiili ynugepcumem mpaucnopma, I omens

MOJIEJTMPOBAHUE ABAPUMHOM MOCAJIKH BATOHA
C DJIEKTPOMATHUTHBIM ITOJABECOM HA HAIPABJIAIONINI TYTh

Ha ocnoBe meronma I'epmana—/lanambepa cocrtaBiieHa cHCTeMa AMHAMHUYECKHUX YpaBHE-
HUN JIBUOKEHUS DJIEMEHTOB TPAaHCIIOPTHOI'O CPEJCTBa Ha MarHUTHOM mozasece. C HCIOIb30-
BaHUEM JJAaHHOM MaTeMaTW4ecKON MOJIeJIM OINMCAHO BEPTHKAJIBLHOE M BpalllaTelbHOE JBUXKE-
HUE KEJEe3HOJ0POXKHOIO BaroHa, TENEKKH, SJIEKTPOMArHUTOB U CKOJIB3YHOB B IIpoLecce
aBapuiiHOW mocaaku Ha nyTh. llonmyueHa pacueTHass 3aBHUCUMOCTb JUHAMHUYECKOH CHIIBI,
JIeCTBYIOMIEH Ha BaroH, OT MPEABAPUTENBHOTO TOKATHS MPY>KHH.

HccnenoBanus B 007acTH OECKOHTAKTHBIX TPAHCIIOPTHBIX CPEJICTB HA MAarHHT-
HOM MOJBECKE YCIENIHO BEIyTCS BO MHOTHX Pa3BUTBIX CTpaHaxX Mupa. [IpuHIUN-
aNbHOM OTIMYUTENBHON 0COOEHHOCTHIO TAKOTO TPAHCIOPTA SIBISETCS OTCYTCTBHE
TPAAMIMOHHBIX JJIsI HA3EMHOT'O TPAHCIIOPTA KOJIEC, BBHIMOJIHSIOUIMX (PYHKIUU OIMU-
paHus, HampaBleHUS U MEepefadyd TATOBOTO YCHUJIUS 3a CUET CIEMJIEHHS C JTOPOXK-
HBIM TOJIOTHOM (peJbcaMu), T. €. OTCYTCTBHUE MEXaHUYECKOT'0 KOHTAKTa MOABHKHO-
ro COCTaBa C MYTEBHIM IIOJIOTHOM B pekuMe JieBUTauuu. [Ipu ncnonp30BaHUM CHUC-
TEMBI ANEKTPOMAarHUTHOTO MOJBECA MOABMKHON COCTaB YIEpKHBAETCA U CTAOMIU-
3UpyeTcs OTHOCUTENIHHO MYTEBOrO MOJOTHA Ha BeIcoTe 10—15 MM u mpuBOAUTCS B
JIBUXKEHHE OECKOHTAKTHBIM JTUHEHHBIM DIIEKTPOJBUTATEIIEM.

IIpu obecTounMBaHUM DJIEKTPOMArHUTOB MOABEIIMBAHUS MOJBUXKHONU COCTaB CO-
BEpILAEeT aBapUiHYIO MOCAIKYy Ha MmyTeBoe MojoTHO. s obecnieueHust 6e30macHo-
CTH TOCAJIKH Ha MOJABIKHOM COCTaBE yCTaHABIMBAIOTCS OMOpPHBIE CKOJNB3YHHI. Be-
JUYMHA BO3AYUIHOTO 3a30pa MEXIY OMOPHBIMU MOBEPXHOCTSAMHU CKOJB3YHOB U Ha-
MPaBJISIONIMMHU ITyTEBOTO TIOJIOTHA B pexuMe JieBuTanuu cocrapisier 10 — 15 mm. B
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CBSI3U C 3THM IIPH pa3pabOTKe U CO3[AaHHM HOBBIX TPAHCHOPTHBIX CPEJCTB Ha DIEK-
TPOMarHUTHOM MOABECKE BO3HMKIA IPOOIeMa BBIOOpA PAMOHANBHBIX TapaMETPOB
YIPYTo-BA3KHX CBA3€H CKOJIB3YHOB C PAMOM TEJIEHKKH.

Ilenbro HAacTOAMIErO HMCCIEAOBAaHMA SIBIAETCS YCTAHOBICHHE BIUSHHSA MpEaBa-
PHUTENBHOTO MOKATHS MPYKUH MOJABECKU CKOIBb3YHOB IOCAJOYHBIX YCTPOWCTB Ha
3HaYeHHE IUHAMUYECKUX CUJI B HUX MIPH aBapUiHOH MocajKke BaroHa Ha MyTb.

Jlist mpoBeieHNsl NCCIIeI0OBAHMS HCIOIb3YEM CXEMY BaroHa Ha 3JEKTPOMarHUT-
HOM I0JIBece, MPEeACTaBICHHYI0 Ha pucyHke 1. B paccmarpuBaeMoil Mojenu Impo-
1ecca aBapuHHOW MOCaJKH BaroHa Ha HANpPAaBISAIOIIUN IMyTh Ky30B BaroHa, TEIexk-
Ka, JJIEKTPOMArHUTHI U CKOJIBb3YHBI MOCAJOYHBIX YCTPOHCTB CUNTAIOTCA aOCONIOTHO
TBEPABIMH TEIAMH, a YIPYro-BsI3KHE CBA3H Ky30Ba, DJIEKTPOMArHUTOB M CKONB3Y-
HOB C TEJEKKOW COAepiKaT MPYKHHBI, MMEIOIINE JIMHEHHBIE XapaKTEPUCTUKU H
JeMidepsl BSI3KOTO TpeHHs. J[BIDKeHNE MEXaHWIEeCKOH CHCTEMBI PacCMaTpPHBACTCS
B NPOJOIbHON BEpPTUKAIBHON IUIOCKOCTH Ha MNPSIMOM TOPH30HTAIBHOM Y4YacTKe
nyTu. [anonupoBaHue CKOIb3YHOB MOCAJOYHBIX YCTPOUCTB U 3JIEKTPOMArHUTOB HE
YUUTBIBACTCA.

21, |

Pucynok 1 — Pacuernast cxema Barona

O0603HaYMM MacChl U BEPTUKAIBHBIC JIMHEHHBIC TIEPEMEIICHHUSI COOTBETCTBEHHO:
Ky30Ba BaroHa m,, yi; TEJIEXKHU My, ),; JIEBOTO M3, ¥3 U MPABOTO M3, V4 CKOJIb3YHA
MOCaZ0YHBIX YCTPOUCTB; JIEBOTO 14, Vs U MPABOTO My, ¥ HEKTPOMArHUTa OT IMOJIO-
JKEHU, KOTOpble OHU 3aHUMAIIM B PEXHUME JIEBUTAIIUH. MOMEHTHl MHEPLIUU U YTIIO-

37



BbIE MIEPEeMEIIEHUs] OTHOCUTENIFHO LIEHTPAIBHBIX OCell 0003HAUUM COOTBETCTBEHHO:
Ky30Ba Barosa [y, Q; Tenexku /l,, @,.

Becs mporiecc aBapuitHOIl mocajaky BaroHa pa3o0beM Ha JBa »Tama. Ha mepBom
JTale NMpu MTHOBEHHOM OOECTOYMBAHMH 3IEKTPOMArHUTOB II0J(BECA HMPOUCXOAMT
cBOOO/IHOE TafieHHE BaroHa 10 MOMEHTa CONPHKOCHOBEHHS CKOJIB3YHOB OIOPHBIX
YCTPONCTB ¢ HANPaBIAIOMINMHE ITyTH, HA BTOPOM 3TaIe — KojieOaHnue Tea MeXaHude-
ckoii cucreMmbl. Hadamo orcuera kaxaoil M3 KOOpAWHAT y;, ;, ONPEAEIAIOIINX
MOJOXKEHUE Tel CUCTEMBI, COOTBETCTBYET Ha IEPBOM 3Talle PEeXHUMY JIEBUTALUU, A
Ha BTOPOM 3Tare — MOMEHTY COINPUKOCHOBEHHS CKOJIb3YHOB OMOPHBIX YCTPOMCTB C
HaNpaBJIAOMNUMA MyTH. TakuMm 00pa3oM, NpH IPHHATHIX JOMYIIEHUAX Ha KaXKJIOM
JTale paccMarpuBaeMas cCUCTeMa OyneT MMETh BOCEMb HE3aBHCUMBIX KOOPJIHHAT.
Ipumenum crocod ['epmana—/lanambepa u 3amumieMm cucrtemy auddepeHIyab-
HBIX YPaBHEHHH, OTPaXKAIOIIUX ABHKECHHUE T€T CUCTEMBL:

myy—mg+ Ny +Ny=0;
mzj}z _ng_Nl _NZ +N3 +N4 +N5 +N6 :0,
m3y3 —m3g = N3 + N7 =0;
m3y4 —m3g—Ny+Ng=0; 0
myys —myg—Ns+F =0
myye —mag = Ng+ 1, =0;
L9 = (N =Ny, =0;
159, +(Ny = Nyl = (N3 = Ny)lp = (N5 = Ng)l3 =0,

rae N, Ny, N3, Ny, N5, Ng, N7, Ng — COOTBETCTBEHHO BEPTUKAIILHLIE CHJIbI

JIBYX PECCOPHBIX KOMILIEKTOB IMOABECKU Ky30Ba, CKOJIb3YHOB OMOPHBIX YCTPOICTB,
9JIEKTPOMAarHUTOB W CHUJIBI B3aUMOJEHCTBHSI JIEBOTO U MPAaBOTO CKOJB3YHOB C Ha-
MPaBJIAIOMUAMHA TyTH; F|, F, — MOIBEMHbBIC CHJIBI DJICKTPOMArHUTOB; 2/, 21, 2[5 —
COOTBETCTBEHHO PACCTOSHHUS MEKIY CEPEeIMHAMH PECCOPHBIX KOMILICKTOB TOJBEC-
KM Ky30Ba, CKOJIb3YHOB OIMOPHBIX YCTPOWCTB W 3JCKTPOMArHUTOB; ¢ — YCKOpEHHUE
CBOOOIHOTO IMaICHHMS.

BepTukaibHbIE CHIIBI PECCOPHBIX KOMITJICKTOB IMOJBECKH KY30Ba, CKOJIb3YHOB
OTIOPHBIX YCTPOMCTB M JICKTPOMArHUTOB ONPEICIISIOTCS BBIPAKCHUSIMH:

Ny =cilfi+ v =y2 = (@1 =02 1+ B[ =32 = (@1 =921 ];
Ny =cilfi + 31 = y2 + (01 —92)i [+ B1 [y = 32 + (@1 =924 ];
N3y =cy(f2=y3+y2 = 9200)+Ba (=33 + 32 = Palr);
Ny=cr(f2=ya+y2+92lr)+Bo (=04 + 32 +42ly);
Ns=c3(f3=ys + 2 = 0203) +B3(= is + 3o = §213);
No =c3(f3=y6 +y2 +9203)+B3(= 36 + 32 + P2l3),

2
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rae ¢y, ¢p,C3 — COOTBETCTBEHHO >KECTKOCTH PECCOPHBIX KOMIUIEKTOB IOJBECKU
Ky30Ba, CKOJIb3yHOB H JICKTPOMarautoB; P,B,,B3 — coorBercrBento koadduun-

CHTBI COHpOTI/IBHeHI/I}I l[eMl'[(bepOB IIOABECKHU KYSOBa, CKO.]_H)SyHOB u SHCKTpOMaFHI/I-
TOB; f},/2,/3 — COOTBETCTBEHHO CTATHYECKUE TIPOTHOBI PECCOPHBIX KOMILIEKTOB
IIOABECKU Ky3OBa, CKOHI)3yHOB nu 3HeKTpOMaFHI/ITOB.
CI/IHI)I B3aHMOHeﬁCTBH}I CKOHI)3yHOB C HaHpaBHﬂIOHII/IMI/I HyTI/I Ha HepBOM aTarie
JABHXKCHUS BaroHa paBHLI HyJIIO, a Ha BTOpOM 3Tarie OHpCl[CH)HOTC}I ypaBHeHI/ISIMI/I:
Ny =cq(fy +y3)+Bais:
Ng =c4(fy +4)+Bais.
raec C4, B4 — COOTBECTCTBCHHO KOB(I)(I)I/IL[I/IGHTLI JKCCTKOCTHU U BA3KOI'O0 COIIPOTHUBIJIC-
HUsI B 30HE KOHTAKTa CKOJB3YHOB C HAMpPAaBISIOIIMMH MYTH; f4 — CTaTHYECKHI

poruo.
JIBrmokeHHe MeXaHWYeCKOW CHUCTEMBI HCCIENOBaOCh MPH MTHOBEHHOM 00ecTo-
YUBaHUY 3JEKTPOMAarHuToB nojseca (F =F, =0).

YucineHHOe WHTETpUpOBaHME cucTeMbl AuddepeHnuanbHbIX  ypaBHeHuid (1)
MPOBOAUIIOCH NPH CIETYIOUIUX UCXOJHBIX JaHHBIX:

m; =5550 xr; m, = 1480 kr; m; =60 xr; my =1425 xr; I; =1000 xr m’;
1, =500 xr Mm% ¢ =05-10° H/m; ¢, =2.88-10° H/m; c3=2.23-10° Him;
cs =1-108 Hv; By=31.5-10° H e/m; B, =19-10° H o/m; B3 =12.1-10° H c/m;
By=1-10* Hm; [; =1y =13 =2 m.

BenuurHa NpenBapUTENbHOrO IOKATUA IPYKUH IIOCAJOYHBIX YCTPOMCTB

BapeupoBaniack B mpenenax 0,01-0,04 m. PesynpraTsl pacuera mpencTaBieHbl Ha
pUCYHKE 2.
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Pucynok 2 — 3aBHCHMOCTh TUHAMHYECKUX CHII B TTOCAI0YHBIX YCTPOHCTBAX
OT BEIMYMHBI MIPEABAPUTEIBHOTO MOMKATHUS IPYKUH
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Amnanus TOJYYCHHBIX PE3YJbTATOB MO3BOJIACT CACIATH 3aKJIIOUYCHHUE, YTO IIPU
MPUHATBIX UCXOAHBIX JAHHBIX YBCIHYCHUC NMPCABAPUTCIBHOIO MOMKATHUA IIPYIKUH,
a CJICAOBATCIIbHO, W YBCIWYCHHUC INCPBOHAYAJIBHOTO BO3AYIIHOI'O 3a30pa MEXIY
CKOJIb3YHAMHU ITOCAJOYHBIX yCTpOﬁCTB W HallpaBJIAIOIIUMU IIYTHU COIMPOBOXAACTCS
SHAYUTCIIbHBIM YBCIIMYCHUCM JUHAMHWYCCKHUX CHUJI.
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A. V. ZAVOROTNY, I. A. VOROZHUN,
CAR WITH ELECTROMAGNETIC SUSPENSION
EMERGENCY GUIDEWAY LANDING SIMULATION

Based on German-d'Alembert method the system of dynamic equations for vehicles on
magnetic suspension movements has been worked out. Railway car, bogie, electromagnets
and bearers during emergency guideway landing vertical and rotary motions have been de-
scribed with the help of this mathematical model. The calculated dynamic force worked on
the car and preliminary springs prepressure dependence has been received.
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NON-HOMOGENEOUS TORSION OF THIN-WALLED BEAMS WITH
OPEN CROSS-SECTIONS AND LOADED WITH TORSION MOMENT

Non-homogeneous torsion of thin-walled beams with open cross-sections has been inves-
tigated. There is the consideration of three beams with different supports where the load is a
torsion moment at the right end. Formulae of the function of the rotation have been deduced.
Numerical results are represented in figures.
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