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PYYUHCBKUA Mukona Mukonaiioguy, kaHOudam mexHiyHuUx Hayk, doyeHm,
4ysieH-kopecrnoHoeHm AbB YkpaiHu

Haponuscs 10 nucronana 1961 p.

B 1987 p. 3akinuuB KIbI. 3a daxom — "imxeHep-mexaHik'.
1987-1992 p.p. — imxenep KouyBarcekoro kombinaty bBM; 1992-
1996p.p. — imkenep oO0'emnanHs "byamentp'; 1996-2001 pp. —
acuctent, 3 2001 p. — nouent xapenpu MOTII KHYBA.

ABtop 27 mpaimp, 3 HUX: | HaBYaNIbHUN TOCIOHHK, 9
METOAMYHHUX PO3PO0OK, 17 cTaTei.

OcHO8HI  HanpsamKu HAykogoi OisivHocmi. BiOpamiitHi
MAIIMHY IS YIIUTbHEHHS Oy1iBeIbHUX CyMileit

BUCOKOE®EKTUBHA MALLUHA ONA ®OPMYBAHHA
OYHOAMEHTHUX BJTOKIB

BiOpamiiini MammHA IIUPOKO 3aCTOCOBYIOTHCS B OYIIBHHUITBI, OCOOIHMBO  JUIS
VIIIJTbHEHHS! O€TOHHUX CyMillleld Mpu BUPOOHMIITBI PI3HUX 3aTi300€TOHHUX BUPOOIB. 3HauHI
YCIIXH JOCATHYTO Yy JOCHIDKeHI Ta CTBOpPEHI MamuH I (OpMyBaHHS IUIOCKHX,
0araTomycTOTHUX, TPOTyapHUX IUIUT Ta IHMUX MOAIOHUX BUPOOIB. Jlo Takux MamuH
BITHOCSTHCSL BIOpOMaiilaHYMKH 3 BEPTHUKAIBbHO-HANPSIMICHUMHU KOJIMBaHHAMH 1 BiOpoymapHi
MammHu. CyTTeBOIO TepeBaroo UX MallMH € iX yHiBepcali3allis 1Mo BiAHOIIEHHIO 0 BUPOOIB,
10 MalOTh 3HAYHY Macy Ta po3MipH B TUIaHi, ane HesHauHy (1o 0,3 m) Bucory. OnHak € BUpoOH,
(dopMyBaHHS SIKUX Ha 3raJlaHUX MalIMHAX MPAKTUYHO He Jae OakaHoro pesynbrary. Jlo Takux
BUPOOIB BiTHOCATHCS (PyHIAMEHTHI OJOKH 3 IMyCTOTaMH, SIKi MalOTh HEBEJIHMKI pO3MIpH B IUIaHI,
asie 3Ha4yHy (710 0,6 M) BUCOTY. YIIJIBHEHHS CyMillll IPpU BUPOOHUIITBI OJIOKIB 31 ICHIOEThCS, SIK
paBWIo, INIMOMHHUMM BiOpaTopamMM B CTalllOHapHUX (OpMax 3 BHUKOPUCTAHHSIM PYXOMHX
cymimed. Takuil mpuUHIMO BUPOOHUITBA € Maloe(EKTUBHUM, XapaKTEPU3YETbCS HU3BKOIO
IPOJYKTUBHICTIO, @ B JE€AKHX BMIIAJIKaX - 1 HU3BKOIO SIKICTIO TOTOBOTO BHpOOy. BupimeHHs
npo0JIeMH MOKIIMBE 32 PAXYHOK 3aCTOCYBaHHS JKOPCTKUX CyMIllleH, yIITbHEHHS SKUX MOoTpeldye
BUKOPHUCTAHHS 1HTEHCHBHOI BiOpamii 1 ymapy. 3abe3nedeHHs BiOpOyJapHOIO PE3OHAHCHOTO
PEKUMY MOXKJIMBE 32 PaxXyHOK KOPEKTHOTO BH3HAUEHHS Ta BpaxyBaHHS TUX MapaMeTpiB i
XapaKTEPUCTHK MAIIMHU 1 CEpelOBHINA, SKI BIUTMBAIOTH HA 3raJlaHUi pexuM podoTH. Takmm
YMHOM, BHUHMKJIA 3aJa4ya JOCHIDKEHHS Ta CTBOPEHHS CIeliaibHOi BIOpOMAIIMHM IS
dbopMyBaHHS QpyHIAMEHTHHUX OJIOKIB 3 MMYCTOTAMU. [71€s1 CTBOPEHHSI TaKOl MAILIMHU IPYHTYETHCS
Ha BUKOPHMCTaHHI e€(eKTy PEe30HAaHCHOTO BiOpPOYIapHOrO PEeKUMY 3 BPaxyBaHHSIM BHYTPIIIHIX
NPYKHO-1HEPLIMHUX BIACTUBOCTEN CHUCTEMHM ''MallnHa-cepenoBuiie’. BiOpamiiina mamumHa ais
YIIUIbHEHHS OyJiBeNbHUX cyMiled mpu ¢opMyBaHHI (yHAaMEHTHHUX OJIOKIB BIJTHOCUTHCS 10
CHUCTEM , 1110 TIOEAHYIOTh ¥ 001 TUCKPETHI (MalIHa) Ta po3MolieH] (CepeoBHUILE) TapaMeTpH.

IIpu po3pobii KOHCTPYKWii JaHOT MamMHU OyiaM PO3KPUTI 3aKOHOMIPHOCTI pPyXy
BIOpOyIapHUX YCTAHOBOK 3 ypaxXyBaHHSM BIUIMBY JAMHAMIYHUX [apaMeTpiB CyMilll i3 BUCOTOIO
Bupody 0,6 M Ta OTpUMaHHI AHATITHYHUX 3aJIEKHOCTEH s 3ale3nedeHHs crabimizamii
JUHAMIYHUX [apaMeTpiB  BIOpOMAIIMHHM, $Ka TMPALIOE B PE30HAHCHOMY pPEXHUMI 3
iJIeCHPSIMOBaHUM BpaxyBaHHSAM BHYTPIIIHIX KOJUBAJIbHUX BJIaCTUBOCTEH BIOpOCHUCTEMH.

IIpakTuyHe 3HAYEHHS OJIEPKAHUX Pe3yJIbTAaTIB.

CchopMynb0BaHO OCHOBHI TIOJIOKEHHSI JJIsi CTBOPEHHS BiOpOyJapHUX MAaIIUH JUIS
dbopmyBaHHS (PyHIaMEHTHHX OJ0KiB. OTpMMAaHO YMCIOBI 3HAYEHHS JWHAMIYHHX TapameTpiB
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poboYOro opraHy i cepenoBHINA, sIKI MOYKHA BHKOPHCTOBYBAaTH MPHU HPOEKTYBaHHI MOAIOHUX
BiOpOyIapHUX CHUCTEM. 3alpOMOHOBAHO METOJIUKY PO3PaXyHKY OCHOBHHX IapaMeTpiB poO0OUOTo
oprany BiOpoymapHOi MamuHUA. Po3poOJIeHO KpECICHHS Ta CTBOPEHO KOHCTPYKIIIFO
BiOpOMAIIIMHH, SIKY BIPOBAKEHO B TPOMHCIIOBICTD.
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Puc. 1. Ilpuanunopa cxema MamyHu 1 popMyBaHHS 5q)szLalMeHTHHx  BJIOKIB:
1 — mizMoTopHa pama; 2 — Bibpoonopu; 3 — po6oda pama; 4 — KpoHIITEHH; 5 — GOpTOCHAIIEHHS; 6 — MimIoH; 7 —
00MEKHHK KOJIMBaHb; 8 — BiOpoOIok; 9 — neuryH; 10 — KIinHOMacoBa nepeaaya

Po3pobnena koncTpykuiss mammaM (puc.l) ckmagaerscs 13 mpuBoay 1 (opwmm.
OCHOBHUMHM €J€MEHTaMM IPUBOAY € JIBAa JABUIYHH 9, 110 YCTaHOBJIEHI Ha OmipHiA pami 1, a
TaKOX JIBa BiOpoOIOKM 8, sIKi 3'€HAHI 3 JBUTYHAMH 4Yepe3 MIKiBU 3 KIIMHOMACOBOIO MEpeaadeio
10. Bibpo0Ooku GonTamu 3aKpillTIOIOThCS A0 BiOpopamu 3, sika CIUPAETHCS HA MPUBOAHY pamy
TYMOBHMH €JIeMEHTaMH 2. Y TPUMYIOTBCS OMOPH B CIICIIAIBHUX CTaKaHaX, IO MPUBApEHi SK 10
omipHOi, Tak 1 A0 BiOpopamu. Ha BepxHiil yacTHHI paMu 3aKpimieHi MpYXHI MPOKIaAKH 7, sKi
BUKOHYIOTh POJb OOMEXKHHKIB KOJIMBaHb. (OCOOMUBICTIO KOHCTPYKIi MPUBOAHOI paMu €
HasBHICTb CIIELialbHUX KPOHIUTEHHIB 4, 10 AKUX KPIIUIATHCS (AMB.pUC.l) T'yMOBI eeMeHTH, 1110
3aKkpimieHi OONTOBUMM 3'€HAHHAMM Ha KOHCTpPYKHil ¢opmu 1 omipHoi pamu. HasBHICTB
I'YMOBHX €JIEMEHTIB J1a€ 3MOT'Y YHUKHYTH OOKOBHX 3MiIlIeHb (POPMH.

[Ipamtoe mammHa B HAaCTYNHIN mociigoBHocTi. Ha ocHOBY opmu ykinagaeTbes miijioH,
3aKpUBAIOTHCS 1 3'€HYIOTbCA MK C000I0 OOpPTH. YCTAaHOBIIOETHCS PO3MOAUIBHUM JHUCT 1
YKJIa/1a€ThCsl OETOHOYKIIaaueM ado 3a JOMOMOI0I0 CreniaibHOro 1edpa 6eronHa cyminl. [lorim
BKIIIOUAIOTHCA TPUBOAM MAIIMHMU 1 3MIHCHIOETHCS TMpolec YUlinbHeHHS cymimmi. [licas
3aBEPILICHHS YIIUIbHEHHS PO3KPUBAIOTHCS OOPTH, 3HIMAETHCS PO3MOIUIBHUN JUCT 1 KPaHOBUM
MEXaHI3MOM 3HIMA€ThCS MIJJIOH 3 BiA(GOpPMOBAaHMMHU JABOMa OJIOKaMH, KM TPaHCHOPTYETHCS
U1 TEpMOBOJIOr0oi 00poOku. HoBuii ounilieHu# MiJI0H YCTAHOBIIOETHCSI HA OCHOBY 1 J1ajil LUK
30upaHHsa GOpMHU, YKIIaJaHHS CyMilli 1 i1 yIIiJIbHEHHS TOBTOPIOETHCA.

MeToaunka po3paxyHKy OCHOBHHX MapaMeTpiB.

Ha ocHOBI mNpoBel€HUX TEOPETHUYHMX Ta EKCHEPUMEHTAIbHUX JOCIIKeHb Oyia
po3pobiieHa METOAMKAa PO3PaxyHKY OCHOBHMX HapaMeTpiB BiOpoMamuH uist (opMyBaHHS
¢dbyHgaMeHTHUX OJOKIB 3 myctoTamu. OCOOIMBICTH METOJMKH IOJIATA€ B TOMY, IO il MOXHA
3aCTOCOBYBATH JIJIsl PO3PAXyHKIB 1 IHIIUX THUIB BHPOOIB, sIKi MarOTh 3Ha4Hy BUCOTY h>0,3 M,
OCKUIBKH JIOCIIJIXKEHHSI BEJIUCS B IIMPOKOMY Jl1aria30H1 3MIHM BUCOT CTOBMA OETOHHOI cyMiIli 1
HaOIIbII BXXUBAHUX X MKOPCTKOCTEH. YHIBEpPCAIbHICTh METOUKH MIATBEPIXKYETHCS 1 TUM, 110
BIOpOyIapHUil peXuM MO pe3ynbTaTaM 1 IHIIUX JOCHIKEHb PEKOMEHIYEThCS Ji BHCOT
h>0,3 m.
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Ines Meromuku monsAirae y BUKOPUCTaHHI TNPH PO3paxyHKax eQeKTy IiJICHICHHS
KOJMBaHb (popMU 3 OI0KaMH 3aBISIKH HAsSBHOCTI OOMEXHHKIB KOJIMBaHb, & JOCTOBIPHICTh PyXy
3a0e3MeuyeThesi JAOCTaTHRO XapaKTePHUM BpaxyBaHHSAM BIUIMBY OETOHHOI CyMiln Ha pyx
BiOpOMAIIIMHH.

BuxigHumu naHuM# JUIs pO3paxyHKy € T€OMETPUYHI po3Mipu BUPOOY, XapaKTepUCTHKA
cyminr (IIIBHICTB 1 )KOPCTKICTH) Ta JUHAMIYHI MapaMeTpy KOJHMBaHb (HAIMBpO3Max Ta 4acToTa
KOJIMBaHb). METOAMKOIO TependadeHo BUOIp HaIiBpO3Maxy 1 YaCTOTH B 3aJICKHOCTI BiJl CKIay
CyMiln Ta rabapuTHUX MapaMeTpiB BUPOOY.

Po3paxyHKOBUMH MTapaMeTpaMH SBISIOTHCS:

- MacoBi XapaKTEPHCTHKUA CYyMilll 1 MallMHU, KOTpl BIUIMBAIOTh HA 3arajbHUN pyX
BiOpocucremu;

- MPYXHI eJeMeHTH BiOpomammHH (KOe(IIli€eHTH >XOPCTKOCTI OMOp 1 OOMEKHHKIB
KOJIUBAHb);

- aMIUTITY/]a 3MYIITYIO40i CHJIU BIOPOYIapHHUKIB;

- CTATUYHHUI MOMEHT MacH BiOpo30yTHUKIB KOJIMBaHb;

- IOTYXKHICTh MPUBO/TY.

B 3arampHOMYy mTiAXoai 0 pO3paxyHKY BiOpOMammMH Ha TOYaTKOBOMY eTari
nependavaeTbcsi BUOIp KOHCTPYKTHUBHOI cxeMH BiOpomaiinandynka abo BiOpOYCTaHOBKHU.
OCHOBHUM TapamMeTpoM, IO BH3HAYAE CXEMY, € PeXHUM (TapMOHiiHMI abo BiOpoymapHHii) i
KOHCTPYKIIisl pobodoro oprany (6710koBa UM paMHa), SIKi B CBOIO Yepry BU3HAYAIOTHCS BUCOTOIO
CTOBIIA CyMillli MaiiOyTHBOTO BHPOOY 1 )KOpCTKicTIO cyMirmi. [I{oo mpuitHATOI cXemMHu MaluHu
i GopMyBaHHS (pyHIAMEHTHHX OJIOKiB, BUCOTa KOTpHX csirae 0,6 M, TO PEKUM MPHUAMAETHCS
BiOpOyAapHHM, a KOHCTPYKTHBHA CXeMa € OJIOKOBOIO.
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