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o0 AKOCTI CKJIAJAHHSA IPECOI'BUHTOBHUX 3°€/IHAHDB BY3JIA
KPIIIVIEHHA IAPUKOHIAIIUITHUKOBUX OIIOP

Hocnidocena ounamiuna moodensv npeyusitinoi pomoproi cucmemu (IIPC). Bibpayitini sunpobyeanus Ha emani
cknadanus konempykyii IIPC noxasanu, wjo 6 npoyeci CKiaoauHs enemMenmis 3MiHI0I0ms s 61ACHI 4acmomu cucmemu
i 0obpommuicmv KOAUBANLHUX KOHMYPI8. PYHKYIT yymaueocmi KOHCMPYKMUBHUX NAPAMEMPI8 KOMNIEKCHO20 Npeco-
Ppi3b006020 3’€OHAHHA NO BIOHOWIEHHIO 00 BIOPAYIUHUX OUHAMIMHUX NApAMempie — Yacmomam i amMniimyoam
PE30HAHCHUX KOIUBAHD — SIKICHO He 8IOPI3HAIOMbCS 610 00EPIHCAHUX PAHIULe.

Knrouosi cnoea: rowcmpykyis, OuHaMiuHa peaxyis, OUHAMIYHI napamempu,

sibpayiiine 30y0JiceHHs,

CMPYKMYypHA MOOelb, 30HA HEeCMIUKOCMI, 4acmoma [ amMniimyod KOJMUGAHb, HENIHIUHA CUCMeMd, NPYNCHA
Xapaxkmepucmuxa, HepigHONCOPCMKICIb, YYMAUBICING OUHAMIYHUX NAPAMEMPIB.

ITocTanoBka npoodJiemMu

YMOBU piBHOKOPCTKOCTI JTUCUIIATUBHHUX XapakTe-
PHUCTHK TpEeUU3idHUX POTOPHUX CHCTEM € OIHUMH 3
HABaXJIMBIIMINX ITOKa3HUKIB SIKOCTI 30ipKH TpHITALIiB.
BHacninok HeineanbHOI IMPYXHOCTI 1 HEpiBHOXKOPCT-
KOCTI
00’exTa

OMOPHUX MIANIMITHUKIB JWHAMIYHA PeaKIis
Ha 30BHIIIHE BiOpariiiHe 30yMKCHHI MOXKE
MaTH HeNiHiiHmi Xxapaktep [1].

[lpy 1npoMy MOXJIMBI B 3arajJbHOMY BHIIAIKy
BapiaHTH M’SKOI, JKOPCTKOi i KOMOIHOBaHOi XapakTe-
PHUCTHK HETIHIHHOI cHcTeMH. SIKIIO HEPiBHOXKOPCTKICTH
JIOCTaTHLO BEJIMKA, TO BKAa3aHi HEJIHIMHI BJIACTMBOCTI
NPOSIBJISIFOTBCSL  HABITh IPM HE3HAYHUX BIOpauiiiHHUX
30yIKEHHSIX CHCTEMH.

ExcriepumenTanbpHe BU3Ha4YeHHS (QyHKLIH 4yTin-
BOCTI JUIs JIarHOCTHUKHU SIKOCTI CKjamaHHs By3ia [IPC
TEXHOJIOTIYHO HEMOJKIIUBE.

TomMy mnst maHoro xona cnennpidHHX 3amad, K i
paHilie, pO3IJISTHEMO METOJA JHHAMIYHOTO MOJEIO-
BaHHS.

AHaJi3 0CTaHHIX JOCHizKeHb i myOaikanii

[IIBuAKiCHI POTOPHI CHUCTEMH, SIKi Y BEIUKUX
o0csArax 3acTOCOBYIOTBCS B TEXHIll (HAIPUKIAL,
ripocKonu), B pEAIbHUX YMOBaxX IPalOIOTh IIij
BIUIMBOM MEXaHIUYHUX BiOpaIliii, sIkKi 3HaYHO 3HIKYIOThH
TOYHICTb CUCTEMH.

Sk mokasye MOCBiJ, B MPENU3IHHAX MalluHaX i
mpuiagax MOKAa3HUKA pOOOYMX XapaKTEpPUCTHK 1 IX
CTaOLIBHICTh 3aJIe’KaTh T'OJIOBHUM YHMHOM BiJ SIKOCTI
BHKOHAHHS 3’€IHAHb B MEXaHIYHIH YacTHHI puiary abo
MAIIHHH.

Oco0JIMBICTIO BCIX BHIIB MEXaHIYHMX 3’ €IHAHb €
HEMO>KJIMBICTh NPSIMOTO BHMIPIOBAHHS IIapaMeTpiB, sIKi
XapaKTePU3YIOTh iX poOOYMiA CTaH. AHATITHYHE AOCIIJI-

JKCHHS JTUHAMIKM TaKUX CHCTEM € JyKe CKJIaIHOIO
3a]a4et0, TOMy 1X XapaKTePUCTHKU JOLLIBHO OACPXKY-
BaTH Pi3HUMH MeToaMu inentudikanii [3, 4, 5, 6].

Buninennsi He BUpilleHUX paHillle YaCTHH
3arajibHoI npoo.JieMu

PoropHi cuctemu BXOAATH A0 CKJIAAy €HEPreTHU-
HHX, TPAHCIHOPTHHUX, TEXHOJIOTIYHMX MAIIMH 1 CKiaja-
I0Th OCHOBY JUI Tepenadi BCiX BHIIB 00epTaJbHOTO
pyxy. BoHM XapakTepu3ylOThCs HAsBHICTIO KOHTAaKT-
HOTO THCKYy Ha CIIOJYYEHHX IIOBEPXHSIX OCHOBHHUX
Jeranieil, sKi 3a paxyHOK CWJI TepTs 3a0e3nedyroTh
B3a€EMHY HEPYXOMICTh JieTaJIeH.

3acTocyBaHHS METOIy BiOpPOMIarHOCTHKH 3aCHOBA-
HO Ha HasIBHOCTI KOPENSALINHUX 3aJIC)KHOCTEH TUHAMIY-
HHUX XapakTePUCTHK BCHOIO BY3Ja BiJl KOHTaKTHOT'O
TUCKY B 3’€IHaHHI 4epe3 3MiHY J>XOPCTKOCTI CTHKIB.
3MiHa KOPCTKOCTI OKPEMHUX €JIEMEHTIB MPUBOIUTH 10
3MiHH TIPUBEACHOI XKOPCTKOCTI BY3/1a, a pa3oM 3 THUM 1
XapakTepHUM HOMY IWHAMIYHHM XapaKTepUCTHUKaM
IITYYHO CTBOPIOBAHOTO BiOpamifHOTO TOJSA: YacToT i
aMIUTITY/] PE30HAHCHUX KOJIMBAaHb, MMOKA3HUKIB JeMII]i-
pyBaHHS, (a30BUX CHIBBIIHOIICHB.

[Tpu BUTOTOBIIEHH] TaKUX 00’ €KTiB BUHHUKAE 3a/1a9a
BU3HAYEHHS CIOCOOY KOHTPOJIO HaWOUIbII BiJMOBI-
JaNIbHUX TEXHOJIOTTYHHUX CKJIaJajbHUX OMepallii: sIKocTi
KOHTaKTHUX 3’€JJHaHb, NIAPUKOIIIJIINITHUKOBUX BY3IiB,
¢ikcarii momepeIHKOr0 HATATY MAPUKOIIIIMIUITHUKIB i
KOHTPOJIO 130TPOITHOCTI JKOPCTKICHUX 1 JUCUIMIATHUBHHUX
XapaKTepUCTUK CHUCTEMM IIIJBICKM pOTOpa Ha BCIX
CTaiAX CKIaJaHHs], B TOMY YUCIi 1 B QyHKIIOHAIEHOMY
ctaHi. OJHaK, OCKITbKA 3araJIbHAM HEIOJIKOM (DYHKITi-
OHAJIBHUX METOJIIB € HEMOXJIMBICTb 1X 3aCTOCYBAaHHSI /IS
KOHTPOJIIO SIKOCTI MallHH i MPUIaiB, TapaMeTpu CTaHy
AKUX  He  (OPMYIOTh BHYTPIIIHIX 30ypeHb
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Oe3mocepelHO B poOOYOMY CTaHi, TO €IUHUM
NPUIHATHAM ~ cIIOcOOOM  OLHKM  SIKOCTI  30ipKH
KOHTAaKkTHHX 3’eqHadp [IPC € akTMBHMIT METO TECTOBOI
BiOpOTiarHOCTHKH.

T'onoBHOW Mmemoro 1i€l POOOTH € JOCIIIKCHHS
MUTaHHS BIUIMBY HEiJealbHOI NPYXHOCTI 1 HepiBHO-
JKOPCTKOCTI OIOPHHUX MiANIUITHAKIB Ha JAWHAMIYHY
peakuito 00’€kTa TpH 30BHIIIHBOMY BiOpamiifHOMy
30yI>KeHHI, BU3HAYEHHsI OI[IHKH HEPIBHOXOPCTKOCTI
MJIIMIHAKIB, BHW3HAYEHHS BIANOBIZHOCTI OCHOBOI
YKOPCTKOCTI IIAPUKOMIAIIAITHUKOBAX OMOp iX HOMI-
HaJbHUM 3HaueHHSIM. PO3risiHyTa AMHAMiYHAa MOJCIb
BYy3Ja i BU3HAaUCHI (PyHKIIIT BIUTUBY MapaMeTPiB CHCTEMH
Ha AKICHI TOKa3HUKHU.

BuxkJiag ocHOBHOro martepianiy

MomnraxxHa cxema 30ipku 1 ¢ikcamii ocroBOTO
HATATY IIapUKONIANIMIHAKOBOTO BYy3/a INependaydae

Byoienuymeo ma yuesinona inscenepisn

Npelu3iiHy  KOMIIOHOBKY peco-
pi3sOoBoro 3’e¢nHaHHs. BoHa BKiIIOYaEe NOCAagKy 3
HATSTOM (DIIAHIB 3 TBUHTOBHM KPIIUIEHHSIM IO PaMKH
Koprycy i (hikcallielo OChOBOTO HATSTY IIiIITMITHUKIB
pi3b00BHUM 3’eaHaHHsAM. BiOpamiiiHi BuIpoOyBaHHS Ha
upoMy etari ckiananHasi KoHctpykuii [TPC noka3syroTs,
o0 B MPOIIECi CKIIAJAAHHSI [UX EJIEMEHTIB 3MIHIOIOTHCS
BJIACHI YacTOTH CHUCTEMH 1 JOOPOTHOCTI KOJMBAJbHUX
KoHTypiB. EkcnepuMeHTanbHe BU3HA4YCHHS (QYHKIIH
YYTJIMBOCTI AJISl TIarHOCTHKH AKOCTi CKIIaJaHHS TaKOTO
BY3Ja TEXHOJIOTIYHO HEMOXIHBO. ToMmy, Sk i B mome-
penHbOMY BUNAAKY [2], BAKOPUCTAEMO METOA JMHAMIY-
HOTO MOJEIIOBaHHs. Po3paxyHKoBa cxeMa MOHTaXHOTO
BYy3Ja 30ipKu pHBEIcHA Ha pHC. 1.

KOMILJICKCHOI'O
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Puc. 1. Po3paxyHkoBa cxeMa By3na 30ipKH MapUKOMi IIIATHIKOBHX oriop [TPC

Tyt X1, X2, ..
ONHCYIOTh TIEPEMIIIEHHs] B CHMETPHYHIN KOHCTPYKIIii

., X4* — y3arajibHeHi KOOPAUHATH, SIKi

portopa, BiTOK Kopryca, (uaHis i GiKCyOYnX TBUHTIB
(mapamerpu, TOMIYeHI 3ipOYKOI0, BIAHOCATHCSA IO
€JIEMEHTIB JIiBOT WacTUHH KOHCTpYKIil); K, Ki, Kz, ...,
Ks*, h, hy, hy .., hs* — Bigmosigui 3HaYeHHS
JKOPCTKOCTEH MPECO-Pi3b00BUX 3’€THAHD 1 KOE(IIIEHTIB
neMripyBaHHS KOJHBAJIBHUX KOHTYPiB; M1, M2, M3, M4
— MacH poTopa, BITOK paMKH, (aHLiB 1 (iKCyrounx
MIPUCTPOIB BiAMOBIIHO.

Juuamiyana wmoxenr IIPC Ha pgaHomy erari
CKJIQJIaHHS MOXXe OyTH TMpeJCTaBlieHa PIBHIHHIM Y
MarpuuHii Gopmi:

A X+B-x+T-x=F(t) (v
ne A, B 1 C — Matpuni iHepIiifHUX, JUCHIATHBHUX 1

YKOPCTKICHUX BIIACTUBOCTEN cucTeMu BianosiaHo; F(t) —
30BHIIIIHE TIepioAnIHE 30ypPEeHHS;
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AmHaniThyHe pO3B’si3aHHS 3aj4adi Mpo 3HAXOJ-
JKCHHS BJACHUX 3HA4YCHb 1 (YHKIIH YyTJIHBOCTI IO
JMHAMIYHUM NTapaMeTpaM BHACIIIOK BUCOKOTO HOPSIKY
CHUCTEMH, fKa pO3IifAanacsd, 3py4YHO BHUKOHYBAaTH
YHCEIbHUMHU METO/IaMH 3 BUKOpUcTaHHAM [TEOM.

BucHoBku

TakuM 4YHMHOM, TNpHBE/EHI 3aJIEKHOCTI JO3BOJIS-
IOTh JAaTH OIIHKY CTYyINeHI HENiHIHHOCTI TpYyKHOL
XapaKTEePUCTUKU 1, SIK HACHIJOK, HEPIBHOXOPCTKOCTI
MIMIAITHAKOBUX OMNOpP 3a pe3yibTaTaMu BiOpawiitHuX
JIOCITiIKEHB.

OYHKIIT 9yTIMBOCTI KOHCTPYKTUBHUX MAapPaMETPiB
KOMITJIEKCHOTO MPECO-Pi3h00BOTO 3’€THAHHSA IO BiHO-
OICHHIO [0 BiOpamiiHUX IUHAMIYHUX MapaMeTpiB —
YacTOTaM i aMILIITy/IaM PE30HAHCHHUX KOJINBaHb — SIKICHO
HE BiIPI3HSIOTHCS Bi OJlepikaHuX pawimie [2].
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REGARDING THE QUALITY OF ASSEMBLY OF THE SCREW CONNECTIONS OF THE MOUNTING
ASSEMBLY OF BALL BEARINGS
V. Lus’
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

Application of method of vibrodiagnostics is based on the presence of cross-correlation dependences of dynamic
descriptions of all knots from contact pressure in connection through the change of inflexibility of joints. The change
of inflexibility of separate elements causes the change of the resulted inflexibility of knot, and at the same time and
characteristic it to dynamic descriptions of the artificially created oscillation field: frequencies and amplitudes of
resonance vibrations, indexes of damping, phase correlations.

There is a task of determination of method of control of the most responsible technological frame-clamping
operations at making of such objects: quality of contact connections, ball-bearing knots, fixing of previous pull of
ball-bearings and control of isotropicness, inflexibility and dissipative descriptions of the system of pendant of rotor
at all stages of drafting, including in the functional state.

The primary objective of this work is research of question of influence of non-perfect resiliency and different
inflexibility of the supporting bearings on the dynamic reaction of object at external oscillation excitation,
determination of estimation of the different inflexibility bearings, determination of accordance of axial inflexibility of
ball-bearings supports, them by a basic value. The dynamic model of knot and certain functions of influence of
parameters of the system is considered on high-quality indexes.

The dynamic model of precision rotor system (PRS) is investigated.

Vibration tests at the stage of assembling the structure of the ORS showed that in the process of assembling the
elements change the natural frequencies of the system and the quality factor of the oscillating circuits.

The resulted dependences allow giving an estimation degree of non-linearity of resilient description and, as a
result, different inflexibility of bearings supports as a result of oscillation researches.

The sensitivity functions of the design parameters of the complex press-threaded connection in relation to the
vibration dynamic parameters — frequencies and amplitudes of resonant oscillations — do not differ qualitatively from
those obtained previously.

Keywords: construction, dynamic reaction, dynamic parameters, vibration excitation, structural model,

instability zone, frequency and amplitude of oscillations, nonlinear system, elastic characteristic, non-uniform
stiffness, sensitivity of dynamic parameters.
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