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Busnaueno donycmumi pieni 6ibpayiti pedykmopie wumaneoeoi ceeponosunnoi Hacocnoi ycmarnosku (LLICHY)
ma 3HaveHHsl 8IOPOUBUOKOCME CRPAYbOBAHO20 PEOYKMOPA 3 MEMOIO NOPIBHAHHS I3 3HAYEHHAMU 2ATTY3€6UX CMAHOA-
pmie. [Junamixa 3youacmux nepeday UHAYAEMbCSL PE3OHAHCHUM CIAHOM Y CUCTEMI MIdNC UMYMEHUMU KOUBAH-
HAMU, MOMY Ni0 Yac 3MIHU YACMOmMu 00epmaHts peoyKmopa 3a8iHcoOU MOICIUSE CRIBNAJIHH YACmom 30 0HCeHH s 3
YACTOMOIO GACHUX KOAUBAHD, W0 NPU3BO0UMb 00 PYUHYEAHHS elleMeHmi8 Koic i 8y31a 3azanom. [l nepeday 3
NOXUUMU [ ULe8POHHUMU 3Y0aMu piseHb GIOPaYil 610 YUKIIYHUX NOMUNOK 3A4eNIeHHs 3HAYHO HUNCUUL, HIJIC Y nepe-
dauax 3 npsimosyoumu koaecamu. Tlpasnennss sSMeHwWUmMU Macy i poamipu Kouic npu3eo0ums 00 CMEOPEHHs adiCyp-
HUX hopm iX mina i 3MEHWEHHs. YACMOM BIACHUX KOIUBAHbL OUCKA | 00004, 8 Pe3yIbmani Y020 3p0CmAe MOICTU-
8ICMb GUHUKHEHHSI Pe30HAHCHUX KOIUBAHbL OUCKA [ 0000a Kojleca 6HACHIOOK 6NAUBY KIHEMAMUYHO20 30)0dICeHHs
uepe3 noxubKu 6 3ayenienti abo cuno8ozo 30yodicenns. Toune susHauenns we Ha cmaoii NPOEKNYBAHHS PE3OHAHC-
HUX PeHCUMIB MA 3HUICCHHSL IX IHMEHCUBHOCTI € eqheKMUBHUM CROCOOOM NIO8UUeHHS HAOIHOCMI pobomu nepeday
BIOHOCHO 3HUJICEHHST OUHAMIYHUX 6uly | Ni0euweHHs Hecyyoi 30amuocmi 3youacmux nepedau. Ilicis pemonmy,
BUSOMOGIEHHL MA Y X00i eKCHIyamayii peoykmopa HeobXiOHo peecmpysamu 8L0Opayito 0OIAOHAHHS 3 MEmOoI0 6U-
3HAYEeHHs mexHiuHo20 cmany pedykmopa. Ompumani 6 pe3yibmami po3paxyHKy OOnyCmuMi 3Ha4eHHs 8i0POUBUO-
KOCmi 000pe y32004CYIOmbCsl 3 eKCNEPUMEHMATbHUMU A MAIOMb O0CUMb HU3LKULL PIBeHb NOPIGHHO 3 PEKOMEH-
008aAHUMU CINAHOAPTNAMU.

Kitro4ogi crioBa: BiOparlis, BIOPOIIBHIKICT, JaBad, MPUCKOPEHHS, PSIYKTOP, CBEPAJIOBHHA, BEPCTAT-TOWIAITKA

Onpedenenvt donycmumvle YpoGHU UOpayull pedykmopos Wmaneo80ll CKEANCUHHOU HACOCHOU YCHAHOBKU
(LLICHY) u 3nauenus 6ubpoCcKkopocmu U3HOUEHHO20 pedyKmopa 07 CPAGHEHUsl CO 3HAYEHUSMU OMPACIE8bIX CTNA-
HOapmos. Junamuxa 3y64ameix nepeday onpeoesiemcs pe3oHaAHCHbIM COCTOSIHUEM 6 CUCEeMe MeHCOY BbIHYIIC-
OEeHHbIMU KOLeOAHUSIMU, NOMOMY HPU USMEHEHUU 000pOmOo8 pedyKmopa 8ce20d B03MONCHO COBNAOEHUE YaACmOom
6030Y2iCOeHUsL ¢ YACMOMOU COOCMBEHHBIX KOAeOAHUL, YMO NPAKMUYECKU NPUBOOUN K PA3PYUEHUIO 6 DIIeMEHNAX
KOHCMPYKYul Kojiec U y31a 6 yeiom. /s nepeday ¢ KocblMu U wespOHHbIMU 3y6amu ypoGeHs 8UOpayuu om yuriu-
YeCcKux owubOK 3ayenieHus 3Ha4YumenbHo Hudice, Yem 6 nepeoavax ¢ npamosyoumu koarecamu. Cmpemienue yme-
HbUWUMb MACCY U pazmepbl KOJeC NPUBOOUM K CO30AHUIO AJICYPHBIX (POPM UX Mena U YMEHbULEHUIO YaCmom coOcm-
BEHHBIX KONeOaHULl ducka u 006004, 8 pe3yrbmame 4e20 803pacmaent pUcKk 603HUKHOBEHUSI Pe30HAHCHBIX KOIeOAHULL
oducka u 0600a Koneca npu KUHEMAMUYECKOM B030YHCOeHUU NO NPUYUHE NOZPEWHOCTNU 8 3aYENICHUL UIU CUTOB020
6030yicoenus. Tounoe onpedenenue ewje Ha CMaoul NPOEKMUPOBAHUST PE3OHAHCHBIX PENCUMO8 U CHUICEHUS UX
UHMEHCUBHOCTUL ABTAEMCS IPPeKmusHbIM CNOCOOOM NOBBIULEHUST HAOEICHOCIU pabombl nepeday OMHOCUMENbHO
CHUDICEHUsI OUHAMUYECKUX SA6/IeHUll U NOGbluleHUs. Hecywell cnocobnocmu 3youamvix nepeday. Ilocie pemonma,
U320MOBNEHUSL U NPU IKCHIYAMAyuu pedyKmopa HeobX00UMo pecucmpuposams sudpayuio 060py008anUs, max Kax
OHA Xapakmepusyem e20 COCMOsIHUE, U He2AMUBHO GIUsSem KAK HA camM pedYKmop, max u Ha opyz2oe obopyoosanue,
pabomarowjee 6 nape ¢ HUM, U Ha 300posbe 0OCIyICUBaIOWe20 nepconana. Ilonyuennvie npu pacueme OOnyCcmu-
Mble 3HAYeHUs. BUOPOCKOPOCTU XOPOULO CO2NACOBLIBAIOMCSL C IKCNEPUMEHMATbHbIMU 3HAYCHUAMU U UMEIOM O0-
CMAmMoO4HO HU3KUL YPOBEHb NO CPABHEHUIO C PEKOMEHOAUUAMU CTNAHOAPMOS.

Kitrouersie ciioBa: BUOpaIysi, BHOPOCKOPOCTh, TATUUK, YCKOPEHUE, PEAYKTOD, CKBaXKHMHA, CTAHOK-KaJyaJIKa

The put and decided task is in determination of possible levels of vibrations of reducing gears of the pumping
unit (SHSNU). The defined values of vibrovelocity of the worked reducing gear are for comparing to the values of
industry standards. Dynamics of gearings determined the resonance consisting of the system between the forced
vibrations, that is why during the change of turns of reducing gear coinciding of frequencies of excitation with fre-
quency of eigentones is always possible, that practically results in destruction in the elements of construction of
wheels and knot on the whole. For transmissions with slanting and chevron teeth level of vibration from the cyclic
errors of hooking considerably below, than in transmissions with right wheels. . Aspiration to decrease mass and
sizes of wheels results in creation of delicate forms of their body diminishing of frequencies of eigentones of disk
and rim, as a result of what possibility of origin of resonance vibrations of disk and rim of wheel grows during in-
Sfluence of kinematics excitation through errors in hooking or power excitation. Exact determination yet on the stage
of planning of the resonance modes and decline of their intensity is the effective method of increase of reliability of
work of transmissions in a relation in relation to the decline of the dynamic phenomena and increase of bearing
properties of gearings. After repair, making and in the process of exploitation of reducing gear it is necessary to
register the vibration of equipment, so as it characterizes his state, and negatively influences on a reducing gear
and on other equipment which works in a pair with him, and also on a health auxiliary personnel. The legitimate
values of vibrospeed are got as a result of calculation well conform to the experimental values and have a low
enough level as compared to recommendations of standards.

Keywords: vibration, vibrovelosity, transducer, acceleration, gear reducer, well, pumping unit
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AxkmyanvHicms npodaemu

KonuBanust B 3y0uacTux mnepemavax MpH3BO-
JSITh 10 301UIbIIEHHS KOHTAKTHUX HAIPYXEHb Ta
HANPYKCHb 3THHY 3y0iB KOJIiC, a TAKOXK 1O BTOM-
HOTO PYHHYBaHHs BAliB. BHaCHmOK KOJINBaHb Y
MaTepiaji BiHIIB 3y0UacTHX KOJIiC BHHUKAIOTh Ha-
MPYKEHHS 3THHY, IO MPU3BOJMUTH JI0 IX BTOMHOTO
pYHHYBaHHS Ta BUXOIy 3 Jajay nepenadi. Buxin 3
Jmagy penykTopa sk BaxiauBoi ckianosoi HICHY e
MPUYMHOK BUHHUKHEHHS aBapiHOI cHUTyamii Ha
CBEP/UIOBHHI, 10 BUMarae NmeBHUX MaTepialbHHX
BUTpAT.

Buoinenns neeupiwienux uacmun npoonemu

Po3B’430K 11i€l 3a1a4i TOBUHEH 3a10BOJIBHIATH
pSI CyNEepewInBUX BUMOT: 3 OJHOTO OOKY, BHKO-
pHCTaHHS Bi6poz[iarH00THKH JUISL TIOTIePEKECHHS
aBapifiHuX CUTyaliil € ePEeKTUBHUM CIIOCOOOM BH-
3HAYCHHS TEXHIYHOTO CTaHy MAllWHH, 3 IHLIOTO
OOKy, JOMycTHMI piBHI BiOpamii, siki peKOMeHIy-
IOTBCSI Tally3eBUMH CTaHIapTaMH, HE MOXYTb BU-
kopuctoByBatucs s peaykropis HICHY, ocki-
JIbKY TPOBE/ICH] BUMIPIOBAHHS TIOKA3YIOTh 3HAYHO
HUYXK4i 3HAYCHHS.

Ilocmanoeka 3a0aui 0oocniorcenn

Oco611BO HEOOXINHO BU3HAYMTH KOHKDPETHI
3Ha4YeHHS JONMYCTHMHUX BiOpamiii pemyKTopiB Bepc-
TaTIB-TOHIaJIOK.

Takox BUHHMKAae HEOOXiNHICTh Y BU3HAYCHHI
BiOpOMIBUIKOCTI CIPAIbOBAHOTO PEIYKTOpa JUIS
MOPIBHSIHHS 13 3HAUYEHHSMH TaTy3eBHX CTAaHIAPTIB.

Ocnosnuii mamepian 00c1ioMHceHHs

Toune BU3HAUEHHS L€ HA CTAlii IPOEKTYBaH-
HSL PE30HAHCHUX PEXUMIB, JMHAMIYHMX aMILIITYL
BiOpamiii sl X PEeKUMIB 1 3HIKEHHS iX IHTEH-
CHUBHOCTI € e(pEeKTUBHHUM CIOCOOOM IiJIBHILICHHS
HaJIMHOCTI poOOTH Tepenady CTOCOBHO 3HMXKCHHS
JUHAMIYHUX SBHUII 1 HMiIBHIEHHS HECY40i 3IaTHO-
CTi 3y04acTux mepenau.

B npoueci BUIPOGOBYBaHHS BUIOTOBJIECHHX
abo BIIPEMOHTOBAaHHMX PENYKTOPIB HEOOXiHO pe-
€CTpYBaTH BIOpALif0 00JaHAHHS, OCKUIPKH BOHA
XapaKTepu3ye HOro cTaH Ta HETATHBHO BILIMBAE HA
caMm pEAYKTOp Ta Ha iHIIe 06Ha)Z[HaHH$I SKe Tpa-
LIO€ B Iapi 3 HUM, & TAKOX Ha 310poB’st 00cmyro-
ByIOUOro repconany. Hopmu Ha mormycrumi BiOpa-
il peraaMeHTyIOTh Taly3eBi CTaHIIAPTH Ta TEXHi-
yai ymoBu [1-4]. PesynmpTatu cTeHmoBUX BiOpa-
HiltHIX 00cTeXeHb (puc.l) MOXKYTh CIYXKHTH Jiiar-
HOCTHYHOIO 03HAKOIO SIKOCT1 BUKOHAHOTO PEMOHTY
peaykTopa, a HepiOJUYHUNA KOHTPOJIb TEXHIYHOIO
CTaHy PEIYKTOpa B MPOMHCIOBHX yMOBAaX yMOX-
JIMBATH HOTO [IarHOCTYBAaHHS Ta JacTh IIJCTAaBU
JUISL 3HATTS HOTO 3 MOAANBIIOI EKCIUTyaTallii 3 Me-
TOIO0 BUKOHAHHS KaliTajdbHOTO PEMOHTY.

BiOpariist, sska BHHHMKAa€ BHACIIIOK MOXHUOKH
BUTOTOBJICHHS 1 30MpaHHs1, Ma€ 3HAYHUN BILUIMB Ha
HeCy4y 3JaTHICTh TiAPOJUHAMIYHOI MACIISIHOT TUTi-
BKH. Po3rismaroun quHaMivHi mporecu B 3yOdac-
Til Tepemayi, CiiJl BKa3aTh Ha OCOOJIMBHUMN pi3HO-

702 )
108 )

BuJl 30y/DKEHHS | PE30HAHCHI KONMBAHHS, sKi B
OUIBIIOCTI BUTIA/IKIB HEIOOIIHIOIOTH ITiJ] Yac Mmpoe-
KTyBaHHS 1 HE BPaXOBYIOTh y po3paxyHkax. [luHa-
Mika 3y04acTHX Tepeqad BU3HAYAETHCS PE3OHAHC-
HUM CTaHOM y CHUCTE€Mi MK BHUMYIICHUMH KOIH-
BaHHsMH. [lix yac 3MiHM 00epTiB peayKTopa 3aB-
KIM MOXIIMBE CHIBIIQ/HHS 4acTOT 30y/UKEHHS 3
YacTOTOI0 BJIACHMX KONWBaHb. Take CHIBIaJ[iHHS
4acTOT 1 JIOBrOTpHBaja poOoTa repemadi Ha IHMX
peXUMax MPU3BOIUTH 10 pyHHYBaHHS €IEMCHTIB
KOHCTPYKIIi1 KOJIC i By3JIa 3araJioM.

Haii6inbm iHTEHCUBHI MEXaHiYHI KOJNWBaHHS
BUHUKAIOTh Y Tepeadax 3 MpsMo3yOMMH Koleca-
MH BiJ OMKITIYHAX IMOMMIIOK 3aderuieHHs. J{ms me-
penadv 3 MOXHWIJIMMH 1 IIEBPOHHUMH 3y0aMHu PiBEHb
BiOpalii BiJi THX CaMUX MMOMMJIOK 3a4CIIJICHHS 3Ha-
YHO HWKYUH. 30JMKEHHS 3y0UacTHX KOJIIC MOHA]
JOMYCTHMI MEKI MOXXE TaKOX CTaTH JKEPeIoM
30y IKCHHSI KOJIMBaHb.

[IparHeHHst 3MEHIIUTHA Macy i po3MIpH KOJic
MPHU3BOAUTH JI0 CTBOPEHHS aXKypHUX (POpM iX Tina
1 3MEHIIIEHHsI YacTOT BJIACHUX KOJMBAaHb JIUCKA 1
obona. B pe3ynbrati 3pocTae HMOBIPHICTh BUHUK-
HEHHs PE30HAHCHUX KOJHMBAaHb JMcKa 1 00ojma Ko-
Jieca MiJ Yac BIUIMBY KIHEMATHYHOTO 30YKCHHS
4yepe3 MOXUOKKM B 3a4eIUICHHI abo CHIIOBOTO 30Y-
JOKEHHS.

Bucora 3y01s 4acToTH Ha CIIEKTpi 3aJSKUTh
Bix 6araThbOX YMHHHUKIB, OCHOBHUMH 3 SIKHX €:

- KiCTh BUTOTOBJICHHS 3y0UacToi napu;

- SIKICTB, PIBEHb Ta YUCTOTA MACTHIILHOTO Ma-
Tepiany;

- HaBaHTaXEHHs 3y0uUacToi Mapu KpPyTHUM
MOMEHTOM, SIKHI TIepelacThCsl Bifl ENEKTPOIBUTY-
HAa JI0 BHKOHABYOTO MEXaHi3MYy.

VY BHIQJIKy 3HOMICHUX PEAYKTOpIiB (puc.2)
CIIOCTEpIraroThCsi OOKOBI CMYTH, BiJIajieHi Bij 4a-
cToT 3y0O03auerieHHss Ha 4acToTy OoOepTaHHS BU-
XiIHOrO By PEIyKTOpa, T4, MEHII BUPAKEHO, Ha
4acTOTy 00EpTaHHs MPOMDKHOrO Bany. Ik Bizomo
[4], HasIBHICTh TaKUX OOKOBUX T'apMOHIK € O3Ha-
KO0 JeekTy 3y0uacToro Kojeca, 1o 00epTaeThecs
3 BIJMIOBIIHOIO YaCTOTOIO (B JJAHOMY BHIIAJKy BU-
X1THOT'O Ta IPOMIXXHOTO BaJIiB).

3cyB 1O 4acTOTi MK OCHOBHHM ITIKOM 3y00-
3ayeruieHHs 1 OOKOBOIO rapMOHIKOIO BKAa3ye Ha Te,
sAKe i3 3yOuactux xomic mae nepexr. fkuo 3cys
piBHMIA OOepHEHii 4yacToTi BXiHOTO Baja — Je-
(exT 3HAXOMUTHCA Ha LBOMY Baiy. 3CyB, PiBHUI
o0epHeHii YacTOTi BUXIIHOTrO Bajia, CBIAYUTH MPO
HASBHICTD JIeEKTy HA HbOMY. THKOH MAIOTb Mic-
e OOKOB1 CMYTH BiJl JBOX BaJiB; MPH I[bOMY Hali-
Ot nedexTHuM Oyne TOM Ball, OOKOBI TapMOHI-
KH{ SIKOTO MaTUMYTh OLTBITY aMILTITyy.

BokoBi rapMoHiku B criekTpi BiOpaiii 3yo4ac-
TOI Tapu BHHHUKAIOTH 4epe3 JBiI mpuuuHH. [lo-
Teplire, Iij] yac MpoXo/KeHHs AedeKTy yepe3 30Hy
KOHTaKTy 3y0iB CIOCTEpIra€Thesl pi3Ke 3pOCTaHHS
ammtiTyan Bibpocurnany. Llei immynbc y BiOGpo-
CHTHaJIl TIOBTOPIOETHCS Yepe3 dac, MPOMopIiiHIA
OJHOMY 00epTy IiecTepHi 3 NePEKTHHM 3YyOOM.
[Mo-ppyre, min 4ac MpoXo/pKEHHS JeeKTy depes
30HY KOHTaKTy 3y0iB BUXIJHOTO BaJa, Mo obepra-
€TBCSI, CIIOCTEPIraeThCsl KOPOTKOYACHE MPUTATTBMO-
BYBaHHS, a BIITaK Take X MPUCKOpeHHS. B iHImomy
BUIQJIKy CIOYATKY MOXE CIIOCTEPIraTUCS MPUCKO-
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a—R-55 (cB. Ne40-J1), micnst pemonty; 0 — R-55 (cB. Ne246-]1), 3HOIICHMIA;
B — [I2HII-7505 (cB. Ne58-I1/1), 3HOIIICHMIT

Pucynok 1 — Cnextpu Biopauii penykropis CIIHY

PEHHS, a OTIM — raibMyBaHHs. Ha criektpi B 000X HATBCA 3a aMILITY/I0K0, L€ CBIIYMTBL IIPO Pi3HY
BHITaJIKaX BUHUKAIOTh OOKOBI (37€OUIBIIIONO CHME-  IHTEHCHBHICTh IPOIECIB raJbMyBaHHS 1 MPHCKO-
TpU4Hi) 3yOLi MO0IN3y 4acTOTH 3y003a4YEIUIEHHs, PEHHS B MOMEHT NPOXO/UKEHHs JedeKTy 4vepes
3CYHyTHX Ha 4acTOTy MOBTOPEHHS TAKOrO MPOIle-  30Hy KOHTAKTy 3y0iB mepenadi.

cy. SIkmo OOKOBI TapMOHIKH crpaBa i 37iBa pi3-

3
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Pucynok 2 — CnexTpu BiOpocurHaiiB Ha yacrtoTi 3y0o3adenienns pexykropa I2HII750b
(yactora 3y0o3auensenHs koJeca — 52,9 ')

SAxio nedekT 3HaXOMUThCS Ha BXIJIHOMY Ba-
7y, TO MPOIleC MPOXODKEHHS NieeKTy uepe3 30Hy
3ybo3auerieHHs BinOyBaeThCs 4epe3 OJuH obepT
IIOr0 BaJia, a 3CYB OOKOBHUX TapMOHIK BITHOCHO
TFapMOHIKHM 3y003aueIUICHHs POMOPLiHHUN 00ep-
HEHIM 4acToTi BXigHOro Banma. Skiio gaedexT 3Ha-
XO/IUThCA Ha BUXIJTHOMY Bally, 3CyB OOKOBHUX rap-
MOHIK JOpiBHIOBaTUME OOCpPHEHIH YacTOTi BUXiJ-
HOT'O BaJa.

Ha nepmmx eramax po3BUTKY aedeKTiB 3y00-
3auerIeHHs YacTora 3y0o3aderiecHHs 1 OOKOBI Ta-
PMOHIKH, 5IKi € CHHXPOHHHMH KOMITOHEHTaMH, Mi-
CTATh MPAKTUYHO BCIO TOTYXKHICTh BiIOpOCHTHAIY.
3a 4ac cBOro pO3BUTKY Ie(EKT cTae Ginbul HecTa-
LiOHAPHUM, PO3MOIIICHUM 32 YaCTOTOK, BUHUKAE
Garato mpoLecis, AKi BEAYTh 10 «PO3MUTOCTI» 110~
TY)KHOCTI BiOpOCHTHAJTy Ha CIIEKTPi B NMPOMDKKaxX
MDK YacTOTOI 3y0Oo3aueruieHHs i OOKOBUMH rap-
MOHIKaMH. Y BiOpOCHTHaIII MOYMHAIOTH MepeBaa-
TH aCHHXPOHHI KOMITOHEHTH.

Bunukae cutyallis, KOIu CHHXPOHHI KOMIIO-
HEHTH HE POCTYTh, a JIOJIATKOBA IOTYXKHICTh BiJ
nedekTy KOHIEHTPYEThCS B aCHHXPOHHHUX TapMo-
Hikax. Lle BinOyBa€eThcs 10 TOro Yacy, MOKH acHH-
XPOHHI TaAPMOHIKY HE 3PIBHAIOTHCS 32 aMILTITYJI00
i3 cuHXpoHHUMH. lle BimOyneTbcs B MOMEHT IO-
BHOI ;[erpaz[aui'f 3y0uacToi mapu, KOJIH 3aMiCTh
TIPOLIECIB TEPTS B 3y04ACTOMY CHPSUKEHHS, BUHH-
KaTUMYTb JIUIIE JHHAMIYHI YAapH.

MOXITUBICTh BHU3HAYEHHS TEXHIYHOI'O CTaHY
MEXaHi3MIB Ma€ BHKIIOYHO BaXKJIMBE TPAKTHYHE
3HAYCHHS JIJISl pO3paxyHKY pallioHAIBHUX TEPMiHIB
Ta 00’eMiB pemoHTiB. Haiibinem iHGopMaTHBHUM
METO/IOM BH3HAUCHHS TEXHIYHOTO CTaHy € KOHT-
poib BiOpartiii. [Ipu 11bOMy 0COOJUBOrO 3HAYCHHS
HabyBae HOPMYBaHHs, TOOTO BHU3HAYEHHs [OIyC-
THMHUX aMILTITya BiOpamiid. B Oinbinocti BI/IHa,Z[KlB
MOCITYTOBYIOTBCS ~ PEKOMEHAALISIMH  CTaHJapTiB
(mampuxmag, 'OCT HCO 8579-2-2002). Onnak
st penykropie LHICHY pexomenmoBani 'OCTa-
MU JIOYCTHUMI PiBHI BiOpallii BHKOPHCTOBYBATHUCS
HE MOXKYTh. Tak, HANPHUKIAJ, AOMYCTUMHUI PiBEHb
BiOpanii ans penykropa PH-2300 ILICHY CKHS,
IO TPUBOIUTHCS EIEKTPOABHTYHOM TOTYXKHiC-
11012 ¥BT, 3rigao 'OCT MUCO 8579-2-2002 ckna-
nae 8,3 MMm/c, 110 SIBHO HEMPHUITYCTUMO.

BiOpariii, 1m0 BUHHUKaIOTh B MEXaHi3Mi, mepe-
JAFOTHCSl HAa KOPIYC pelyKTopa 4epe3 MiAIIHUITHU-

TT0)
110 )

KOBHI By30Ill. Pe3ynbpTaTé TpOBENCHUX BUMIpPIO-
BaHb CBIMYaTh, 110 AeHEKTH MIAIIMITHUKIB BXITHO-
ro Bajia MPU3BOIATH JI0 30UIbIICHHS BiOpalliii Ju-
e 10 piBHA 2,9 Mm/c. O4eBUIHO, IO JAOMYCTHMI
3HA4YCHHS B I[bOMY BHIIQJIKy [TOBHHHI OyTH 3HAYHO
HUXKYMMH, 1110 BKa3y€ Ha HEOOXITHICTh BU3HAYCH-
Hsl JIOYCTUMOT'O piBHS BiOpamiil Jjsi pemyKTopiB
BEPCTATIB-TOMIANIOK.

IIpy nboMy HEOOXiIHO BpaxoBYBaTH TaKi
0COOJIMBOCTI PEAYKTOPIB:

31e0LTBIIOrO BENMKa Maca 1 rabapuTH;

BIUIMB Ha #Oro craH IHIIMX CKJI4JOBUX
HICHY;

BIIHOCHO Majia Maca OOEpTOBHMX €JIEMCHTIB
MTOPIBHSIHO 3 Macol0 KOpIyca.

PosrisiHemo omopy Bala sk 4acTHHY KopIryca
penykropa. EnemeHTH omopHOro By3nma yTBOpIO-
I0Th MEXaHIYHy cucTeMy (puc. 3), M0 CKIAAa€ThCs
3

Baja 3 Haca/PKEHHMHU Ha HBOTO 3y0UacTHMH
KoJlecaMH, M0 O0epTaeThCs 1 € JHKEepeaoM IMoi-
rpa(bqum BiOparii;

MiIIIAITHAKA KOYCHHS, SIKUM BOJIOJIE MPYXK-
HUMH BJIACTUBOCTSIMU Ta Tepenae BiOpaliiiHl Ko-
JMBaHHS HA KOPIIYC;

oropy (YacTHHa KOpIyca PeAyKTOpa), HpH-
3HA4YCHOT JUIA 3aTyXaHHs MEXaHIYHUX KOJIMBaHb Ta
¢ikcaii monoKeHHs Baja.

[pauesnaTHicTh JaHOi cHCTEMH 31€01IBIIOrO
BHM3HAYAEThCS OE3BIIMOBHICTIO POOOTH IMiIIIHUII-
HUKIB KOueHHs. JlaHa cucTeMa MpHBeEJeHa 10 Ma-
TEMaTHYHOI JBOMACOBOI MOJIEII 3 ABOMA CTYIICHS-
MU BinbHOCTI ( puc. 3). B 1iit Momeni Bajx mMacoro
m;  HaBaHTAXKXCHWH  MEPIOJUYHOI0  CHIIOIO

P,sinmif, sika BuHMKae Iix BIUIMBOM, JAe(eKTiB,

TEXHOJIOTTYHUX Ta JUHAMIYHUX HAaBaHTaXKCHb, Ta
BCTaHOBJICHUI Ha ITiIITUITHAKY KOYEHHS >KOPCTKi-
crio C, Ha omopi Macor m, xopcrkictio C,.
CrpoiryeMo MoJiellb, HEXTYIOUd JeMdyBaHHIM
migmunHuKa ta onopu:b, =b, =0.

B pe3ynbrari HEOOXITHO BU3HAYMTH MEXaHIu-
Hi KOJNMBAHHSA ONOPH Y,, BUKIHWKaHI CHIIAMH, IIO
JIIOTh 3 KYTOBOIO IIBHJIKICTIO ®. 3aCTOCOBYIOUYH
Meros Jlarpanka, OTpEMaEMO CUCTEMY PIBHSHb:

m,y, +C,(y, —y,) =P, sin g
m,y, -C,(y,-y,)+C,y, =0,
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Psin wt

Y7
b=0 L7

be=0 =

(4

Pucynox 3 — MaremaTuiHa Mo/ieJib ONOPH

3BIIKH

_ F 0C1

2705 2 2] 2

( 1+C2 —my® XCl—mla) )_Cl

3a pesynbTaTaMM PO3PAaXyHKY BH3HAYAEMO
JOIYCTUMI HOPMH BiOpallii KOHKPETHOTO PEIyKTO-
pa. Po3paxyHOK He € CKIaAHMM - HAHOUIBII TPY-
JIOMICTKMM €TanoM € BHU3HAYEHHS BUXIOHUX Ja-
HUX.

[lokaxxeMO pO3paxyHOK JOMyCTUMHUX BiOpa-
Uili Ha TPMKIAAI TIIIMIHEKIB BUXIIHOro Baa
penykropa PH-2300. Maca yacTHHH BXiTHOI'O Ba-

Ja s JAHOTO PENYKTOpa CTaHOBUTh M, =48 Kr;
Maca OIOpH BHU3HAYEHA SIK MAca YACTUHU KOpIIyca,
Ha Ky ONMpaeThes Basl — M, =50 Kr, KyToBa ILIBU-
JIKICTh 00epTaHHs Basia 1=6,04 ¢l

Jonyctume HaBaHTaxkeHHs P, mpuiimaerscs

piBHUM JUHAMIiYHIN BaHTaxkommigiiiMansHocti C S
migmunanka 2312:
P, = CMH =123 xH.
XKoperkicTh MiMMMIHIKA BU3HAYAEMO, BUXO-
JSUU 13 TpYKHOI pedopmarii migmunHuka. Pai-
aJIbHA YKOPCTKICTh /IS JAHOT'O i IIIUITHUKA:

ne: F. —panianeHe HaBaHTaXeHHS Ha onopy, H;
— panianbHa aehopMaltis MiAMIUITHUKA Ti]]
HABaHTAKEHHIM, MKM.

Tyr A, =0, + 0
ae: J.—panianabHa Aedopmaliis B KOHTaKTI Haii-
OUTBIII HABAHTAKEHOTO TiNa 3 JOPIKKOIO KOUCHHS,
MKM;
1. — pagianbHa aedopmallis B KOHTAKTi Ki-
JMelb MiIIMITHAKA 3 MOC3JI0YHUMH TIOBEPXHAMH
BaJia 1 KopIyca 3 HONEePeAHIM HATATOM, MKM.

A =Bl

To
— panianbHa AedopMallisi B KOHTAKTI Haii-
OUTbII HABAHTAXXEHOTO Tilla KOYEHHS TIPH HYJIbO-
BOMY 3a30Di.
Jlist BU3HaYeHHs JI, BHU3HAYAEMO pajiialibHe
HaBaHTa)KCHHS:

Fr :Ft [§24)

COSB

ne: F, —xonose HaBaHTaxeHHs, H;

1=20°% B = 24°43' — kyT Haxui1y 3y0a.
Bu3znaunMo KoJIOBe HaBaHTaKEHHS:

F =2M/d,,

ne: M — kpyTHHI MOMEHT Ha IPUBOJAHOMY Baiy,

Hwm; d, — miamerp npuBoaHOro Baa, M.
MM
U

M, - kpyTHHII MOMEHT Ha TUXOXiJHOMY Baly,
Hm; U = 37,18 — nepenatovHe BiAHOIICHHS pe-
JIyKTOpa;

3
_40-107 =10,76 Hwm;
37,18
2-1
\ _2-1076 _ 358,7 H;
0,06
F-3587—5% _ _ 15358
cos 24°34'
I3 HOMOTrpamu [7, pucynok 30, ctop.210]:
F 14
.—r = 35 _ 1, L=18 mm,
1.z 1-13
OTPHMAEMO
A, =2,2 MKM.
Tyr: B, — koedilieHT, KUl BpaxoBye BeIH-

YUHY HaTAry a0o 3a30pa, BU3HA4YA€ThCA 3a rpadi-
KoM (puc. 4[7]) 3anexHo Bix g, /Hro ; 8,72,5 MKM
— TonepenHiil HaTAT; z =13 — KUIBKICTh POJIHKIB
MIJIMIUAITHUKA; [ - KUIBKICTh PSJIIB POJIMKIB; L — J0-
B)KHMHA POJIMKA MIAIMITHUKA, MM.
g, /Hro =25/2,2=1,1
3rigno rpadixka (puc.4 [7]) — B,=0.4,
4Fr -k d
a,=———({1+—),
" ndB ( D)
me: xk = 0,005-0,025mm’/kr; D — 30BHImHIH mia-
MeTp MiAIUITHAKA, MM; d — BHYTPIIIHIN Iiamerp
MIJIUITHAKA, MM; B — IIIMPUHA MiIIIAITHUAKA, MM;
D =130mMm, d=60mMmMm, B=31mm;
.= 4-143,5-0,02 1+ ﬂ) 0.2 MM
7-60-31 130
6, =0,42,2=10,9 MKMm;
6,=09+0,2=1,1 mxm.
Tomi >KOpCTKICTh MiAMIUITHUKA!

)
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143,5

C, = =130,45 H/mxm=0,13-10° H/m.

b

XKopcerkicTh onopu BH3HaYaeEMO 3a 3arajbHU-

MU (OpMyJIaMH OTIOpY MaTepiaiiB:
C,=8,25-10" H/m.

3a Takux YMOB BiOpOmNEpeMillleHHS ONOpH

CKJIaJIa€:
2= 1,45-10"Mm.

BpaxoByroun OCHOBHMI BIUIMB IEPIIOI rap-
MOHIKM Ta MEPEXOASYd BiJl aMILIITYJIHOIO JI0 Ce-
PEIHBOKBAPATHYHOIO 3HAUCHHSI BIOPOIIBUIKOCTI,
OTPUMAEMO:

Vv = _ V2o
T
22
OtpumaHi JomycTUMi 3HaYeHHS J00pe y3ro-
JDKYIOTBCSI 3 CGKCIICPUMEHTAIBHAUMH Ta MAaloTh

OUTBbII HU3BKHUI PIBEHH TIOPIBHSHO 3 PEKOMeEHIalli-
SIMHM CTaHJIapTiB.

= 3,1 mm/c.

BucHoBku

1. lunamika 3y0uacTux mepenady BU3HAYAETh-
Csl pe30HAHCHHM CTaHOM Y CHUCTEMi MK BHMYIIe-
HHUMH KOJIMBaHHSMH, TOMY ITiJ] 4ac 3MiHU 0OEpTiB
peayKTOpa 3aBXAW MOXIIMBE CITIBIAAIHHSA YacTOT
30yKEHHS 3 YacTOTOK BJIACHHMX KOJMBAaHb, IO
MPU3BOINTE 10 PYHHYBaHHS €IEMEHTIB KOHCTPYK-
1Iii KOJIIC 1 By3J1a 3arajioMm.

2. ns mepenay 3 MOXUIUMH 1 IIEBPOHHUMU
3y0aMu piBeHb BIOpallii BiJ IUKIIYHUX ITOMHIIOK
3auerICHHsl 3HAYHO HIDKYMHA, HDK y Iepenadax 3
MPSIMO3YOHMH KOJIECAaMH.

3. [lparHeHHs 3MEHIIUTH Macy i po3Mipu Ko-
JIiC TIPU3BOIUTH 10 CTBOPEHHS aXKypHUX (DopM iX
Tija 1 3MEHIIIEHHS YaCTOT BIIACHUX KOJIHMBAaHb JHC-
Ka 1 00oja, B pe3ynbTaTi 4Oro 3pocTae MMOBIp-
HICTh BUHUKHEHHS PE30HAHCHHMX KOJIMBAaHb JTUCKA 1
o0oJa Kojeca IiJ BILIMBOM KiHEMaTH4YHOIro 30Yy-
JDKEHHS uepe3 MOXUOKU B 3a4eIICHHI a00 BHACITI-
JIOK CHJIOBOT'O 30y/PKEHHSI.

4. Toune BU3HAYCHHS LIE HA CTaiii IIPOCKTY-
BaHHS PE30HAHCHUX PEKUMIB Ta 3HMKEHHS X iH-
TEHCHBHOCTI € €(pEeKTUBHUM CIOCOOOM ITiIBUIIICH-
Hsl HAMIHHOCTI pOOOTH TIEpenay CTOCOBHO 3HMIKEH-
Hsl IMHAMIYHAX SBUII i MIJBUILEHHS HECYYOi 3/1a-
THOCTI 3y04acTux nepenau.

5. Ilicnst peMOHTY, BUTOTOBJICHHS Ta B TIPOIIe-
Cl eKcruTyaTamii peayKkropa HEOOXIHO peecTpyBa-
TH BiOpalit0 00JaJHaHHSA 3 METOK BU3HAYCHHS
HOro TeXHIYHOrO CTaHy.

6. OTpuMaHi B pPe3yJbTaTi pO3PaxyHKY JOIY-
CTHMIi 3HAYEHHsI BiIOPOIMIBUAKOCTI J0Ope y3roKy-
IOTBCSA 3 EKCIICPUMEHTAJIbHHUMU 3HAYCHHSIMH Ta
MAaIOTh JIOCUTh HU3bKUH PIBEHb MOPIBHSIHO 3 PEKO-
MEHJIOBAaHUMH CTaHIapTaMH.

)
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