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1. BAT'AJIBHA XAPAKTEPUCTHUKA POBOTHU

AHani3 00poOKHM pi3aHHAM AETANCH, iK1 0OPOOJISIFOTECS HA MAITMHOOYIIBHUX 3aBOIAX
MOKa3ye, 110 ePeKTUBHA 0OpOOKa OTBOPIB B AETANISAX TUIY BTYJIOK 1 IAJITH/PIB € BAKJIMBUAM
3aBHaHHsM. /[l pO3TOUYBaHHS TaKMX OTBOPIB BHKOPUCTOBYIOTHCS TOPHU3OHTAIBHO
PO3TOYYBaJIbHI BEPCTaTH, a00 BEPCTATH TOKAPHOI IPYNH, SIKI € OLIbII YHIBEPCAIbHIIIUMHU.
Cepen 1HCTPYMEHTIB JUIsl PO3TOYYBAHHS BUKOPUCTOBYIOTH PO3TOYHI PI3Il, CHEMIAIbHI
CBEp/UIa, TUIACTMHYACTI Pi3ll Ta 0araTojie30BI PO3TOYHI 1HCTPYyMEHTH. [Iponec oOpoOku
OTBOPIB HA TOKAPHO-TBUHTOPI3HUX BEPCTATAX PO3TOUYBATBHUMH PI3LSIMHU YCKITAIHIOETHCS
TUM, 110 BHHUKAKOTh HECHPUSATIMBI YMOBH PI3aHHS, MOB'S3aHI 3 BEIMKUMHU BUIIBLOTAMH
IHCTPYMEHTY, IO BEAE IO BTPATH BIOPOCTIMKOCTI Pi3aJIbHOTO 1HCTPyMEHTY. ToMy Bce
YacTile 3aCTOCOBYIOTh 0araToje30Bl pPO3TOYYBAJIbHI IHCTPYMEHTH 3 BHU3HAYEHUM
O0a3yBaHHSM, a TaKOX PO3TOUYYBaJIbHI IHCTPYMEHTH 3 ACHMETPHUYHUM PO3MILICHHIM
pi3anbHUX €neMeHTiB. OOpo0ka TakMMH IHCTPYMEHTAMHU JAa€ BHCOKY HPOAYKTHBHICTB
00poOKH 13 30epekeHHsAM HEOOX1HOI TOUHOCTI. [IpoTe mpu poOOTI TakuX 1HCTPYMEHTIB
3HAQYHO 3POCTAKOTh CUJIOBl XAapAaKTEPUCTUKHM MPOLECY pi3aHHs (CKIAAO0BI CHIIM Pl3aHHS,
KPYTHAA MOMEHT), IO CIPUYHMHSE 301IbIICHHS HABAHTA)KCHHS HA BY3JIM Ta MEXAHI3MH
Bepcrary. [IpydyomMy 3MiHA T€OMETPUYHHMX MAPAMETPIB IHCTPYMEHTIB BUMArae€ OKpEMOro
BUBYCHHS BILJIUBY €JICMEHTIB PEKUMY Pi3aHHS HA CUJIOBI XapaKTEPUCTHKH mpoiiecy. Tomy
JOCTIPKEHHS CIJTIOBUX XaPAaKTEPUCTHK MPoLecy 00OpoOaeHHs rmMOOKUX OTBOPIB LMITIHIPIB
Ha TOKApPHOMY BEPCTaTl 1HCTPYMEHTAMH 3 HECUMETPUYHHM PO3MILLIECHHSAM Pi3aJIbHAX
€JIEMEHTIB € 0€3YMOBHO aKTYaJIbHOIO 33/1a4€EK0.

MeTtor0 poGOTH € BCTAHOBIICHHS BIUIUBY PEKUMIB PI3aHHS HAa OCBOBY CHIIY Ta
KPYTHUI MOMEHT MPH PO3TOUYBaHH1 IMMOOKKAX OTBOPIB LIWJIIHAPIB HA TOKAPHOMY BEpCTATI
JUTS. PO3TOYYBAJIbHUX IHCTPYMEHTIB 3 aCUMETPAYHUM PO3MILICHHSM JIE3.

JUTs OCATHEHHSI METH NTOCTABJIEHO HACTYITHI 3a4a4i JOCTII>KeHHSI:

1. TlpoBecT MOJEPHI3aAIIID TOKAPHOTO BEPCTATy 3 METOK IMIJABUIICHHS TOYHOCTI
00poOKHM NNTMOOKHX OTBOPIB LIMJIIHIPIB

2. IlpoBectn niTepaTypHO-IATEHTHUI aHAI3 Ta 3alpONOHYBATH CHELIATbHE
oOnasiHaHHS AJIs 3aTUCKY 3arOTOBOK-ITYCTOTIIMX LMIIHAPIB HA TOKAPHOMY BEPCTATI

3. IlpoBectu miTepaTypHO-MATEHTHUH aHaII3 Ta 3aMpPONOHYBATH CICHIAIbHUMA



JUHAMOMETPUYHUN TPHUCTPIA IS 3aKPIIUICHHS PO3TOYYBAJIBHOIO IHCTPYMEHTY IS
BHMIPIOBAHHS OChOBOI CHJIM P13aHHS Ta KPYTHOTO MOMEHTY

4. HaBecTn METOAMKY KOHCTPYIOBAHHSI PO3TOUYYBAJBHUX IHCTPYMEHTIB 3 MOMAPHO-
ACUMETPUYHHUM PO3MILLICHHSM JI€3 Ta HEEPETOUYBAHUMH MIACTHHAMHA

5. Po3poOuT METOAMKM TPOBEACHHS EKCIEPUMEHTAIBHUX JOCHIIKEHD CHJIOBHX
XAPAKTEPUCTUK MPOLECY 0OPOOJEHHS 3aTPONOHOBAHUMH THCTPYMEHTAMHM (OChOBOI CHJTU Ta
KPYTHOTO MOMEHTY) HA OCHOBI TEOPIi MJIAHYBAHHS CKCIIEPUMEHTY.

6. [TpoBecTn mabopaTropHi BUMPOOYBAHHS Ta BCTAHOBUTH 3AJIC3KHICTh OCBOBOI CUJTU Ta
KPYTHOTO MOMEHTY BiJ TTMOMHHM Pi3aHHs Ta NOJA4l TPA PO3TOUYBAHHI NIMOOKHX OTBOPIB
LWITIHIPIB HA TOKAPHUX BEPCTATax

OO0’€KT DOCHIIKEHHsI — MPOLEC PO3TOUYBaHHS MIMOOKMX OTBOPIB LMJIIHAPIB HA
TOKAPHOMY BEpcTari 0araroje30BUMH 1HCTPYMEHTAMH 13 TONAPHO-ACHMETPUYHUM
PO3MILIEHHSM JIE3.

IIpeamer goC/TiIsKeHHSI — CHJIOB1 XapaKTEPUCTHKK IIMOOKUX OTBOPIB LIMJIIHAPIB HA
TOKapHOMY BEpcTari 0araroje30BUMH 1HCTPYMEHTAMH 13 TONAPHO-ACHMETPUYHUM
PO3MILIEHHSM JIE3.

Metoaun pochigkennsi. OCHOBOIO POOOTH € KOMIUIEKCHUN MIAXiA A0 JOCTIKCHHS
npoiiecy 0oOpoOJIEHHST OTBOPIB IWIIHAPIB Ha TOKAPHOMY BEPCTaTi 3 3aMpONOHOBAHOIO
KOHCTPYKLIEI MPUCTPORO 71l BAMIPIOBAHHS OCBOBOT CHJTM Pi3aHHS Ta KPYTHOTO MOMEHTY,
BCTAHOBJICHHS BIUTUBY IVIMOMHM P13aHHS 1 MOJa4l HA OCbOBY CHITY Ta KPyTHUI MOMEHT MPU
PO3TOYYBaHHI HA OCHOBI Ta TEOPIi MJIaHYBaHHS EKCIIEPUMEHTY.

HaykoBa HOBH3Ha OTPpHMAHHX pe3yJIbTATIB MOJATa€ y 3ampPONOHOBAHUX
EMIIPHYHUX 3AISKHOCTAX JUIsl BU3HAYEHHS OCbOBOI CHJIM Ta KPYTHOIO MOMEHTY MpH
PO3TOYYBaHHI OTBOPIB HA TOKAPHOMY BEPCTATI IHCTPYMEHTAMU 13 MOMAPHO-CUMETPUYHUM
PO3MILLIEHHSIM Pi3L1B.

IIpakTnyHe 3HAYEeHHS OTPUMAHMX Ppe3yJabTaTiB. [IPOBEACHO MOJEPHI3ALIIO
OPUBOAY TOJIOBHOTO pyXy TOKapHO-TBHHTOPI3HOrO Beperary. llomaHo MeTomuky
KOHCTPYIOBAaHHS  IHCTPYMEHTIB 13 ~ HECUMETPUYHMM  PO3MIIIEHHSAM  PI3MIB 13
HENEPETOUYBAHUMM  LIECTUTPAHHAMHK  [JIACTMHAMM.  3ampOMOHOBAHO  KOMIUIEKT

oOnasHaHHs IJ1s pO3TOYYBAaHHS INIMOOKMX OTBOPIB LMJIIHAPIB HA TOKAPHOMY BEPCTATi, Ta









2. I[IpoBeaeHO MITEpaTypHO-MATCHTHUN aHajI13 Ta 3aMPONOHOBAHUM CAMOLICHTPYFOUMIA
CHEliaJIbHUA TaTPOH JUTs 3aTHCKY MO TOPUSX 3arOTOBOK MYCTOTLIMX LMJIIHIPIB, a4 TAKOXK
PO3pOOJICHO HOTO KOHCTPYKIIIIO JUIs llaMeTpa 3aroTOBKU 70 MM.

3. TlpoBeneHo miTepaTypHO-MATCHTHUMA aHai3 Ta 3aMpPONOHOBAHO KOHCTPYKIIIIO
CHEIAIBHOTO JMHAMOMETPHYHOIO TPUCTPOIO 71l BAMIPIOBAHHS OCBOBOI CHJIM Pi3aHHS Ta
KPYTHOTO MOMEHTY Ta 3aKpPIMJIEHHS PO3TOYYBAJIBHOIO 1HCTPYMEHTY 3 XBOCTOBHUKOM 13
JBO3aX1THOK MPSIMOKYTHOIO P13b00K0 JiaM. 28 MM.

4. 3anpomoHOBAaHO METOAMKY NPOEKTYBAHHS PO3TOUYBAIBHUX I1HCTPYMEHTIB 3
NOMAPHO-aCUMETPAUYHUM PO3MILICHHSIM JIE3 T4 HEMEPETOUYBAHUMH MJIACTHHAMHA

5. Po3po0neHo METOOUKHA TPOBEACHHS EKCICPUMEHTATBHUX AOCTIIKEHb CHJIOBHX
XAPAKTEPUCTUK MPOIECY 0OpOOJEHHS 3aTPONIOHOBAHUMH THCTPYMEHTAMHM (OChOBOI CHJTU Ta
KPYTHOTO MOMEHTY) HA OCHOBI TEOPIi MJIAHYBAHHS CKCIIEPUMEHTY.

6. Bracmiiok npoBencHux 1a00paTOpHUX BHMPOOYBAHb OTPUMAHO 3aJIEKHOCTI AJIs

BU3HAUECHHS OCbOBOi cmum pisaHHs P =1014-1'"%?.s"1a  xpyrHOro Momenty

0
M =1.585-D "% . s  Orpumani 3Ha4eHHs 0CLOBOI CUIIM Pi3aHHs € BUIIMMHU Ha 15,9%,
a KPyTHOTO MOMEHTY HWKYMMU Ha 24,12 % Bia pe3ynbTariB, Kl OTPUMAHI 32 BIIOMUMHU
EMIIPHYHUMH POPMYJIAMH.

7. 3M1ACHEHO PO3paxXyHKH €KOHOMIYHOT €(DEKTUBHOCTI MPUHHITAX TEXHIYHUAX PILICHb,
Ta OOrPYHTOBAHO iX BIAMOBIAHO JO BUMOI OXOPOHM Tpawi, OE3NEKN KUTTEAISIBHOCTI Ta
OXOPOHH HABKOJMIIHBOIO CEPEAOBHUILIA.
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Abstract
Bondaruk O.V. Investigation of force characteristics of deep holes of cylinders boring
on lathes. 133 - Industrial machinery engineering; Ternopil Ivan Pul'uj National Technical

University; Ternopil, 2018.

Analysis of the machine-tool basic model has been revealed and the ways of their
elimination nave been proposed. Analysis of the tools equipment for boring the cylinder
deep holes on the lathe was carried out as well as the available dependencies for calculation
of power characteristics of cutting process under boring. Forming on lathes and its
components scheme were studied on the mathematic method of the arrangement selection.
The kinematic calculation of the primary motion drive was performed, as well as the
calculation of the belt transmission, force and strength calculation on of the gear-box and
the rigidity of the spindle unit. Besides, the characteristics and the mode of treatment of the
cylinder deep holes on the lathe have been studied, the patent analysis of the face chucks
and special dynamometric devises for measuring the cutting forces while boring have been
carried out. The methods of boring tools design with both turning and non-turning plates
have been presented s well as the tool structure, developed basing on these methods. The
method the method of carrying out the experimental laboratory investigations, based on the
experiment planning theory, which was used to perform the laboratory investigations of the
cutting depth and transmissions effect on the axis force and the torque while boring, has
been developed. The results have been summarized and analyzed.

Key words: deep hole, multi-cutter, boring tool, cutting force, torque, cutting mode,

experiment planning.



