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Pedepar:

1. O6'eKT HOCTII>KEHHS - TEXHOJIOTIYHUI MTPOIleC MeXaHIiYHOI 0OpOOKY OTBOPIB B JIeTaSIX €JIEMEHTIB
rigponHeBMocUcTeM. MeTa aucepTaliiiHoi po60TH - MiBUILIEHHS IPOAYKTUBHOCTI TEXHOJIOTIYHOTO MPOLECy i
3a6€3Me4YeHHS SIKOCTi 0OPOOKM OTBOPIB B JeTaJSIX €JIEMEHTIB riJpONTHEBMOCUCTEM 3 BUKOPUCTAHHIM
KoMbiHOBaHOTO 0CchoBOro iHCTpyMeHTa (KOI). MeTomu mocinskeHHs: aHaJIITUYHI LOCiIKeHHs 6a3yI0ThCsl Ha
TEOPeTUYHUX OCHOBAaX TEXHOJIOTii MaIlIMHOOYIyBaHHS, Teopii pizaHHs MaTepiaiis, Teopii onopy marepiasis, Teopii
JIMOBIPHOCTI Ta MaTEMATUYHOI CTATUCTHKU, CUCTEMHOTO aHajlizy. MaTeMaTH4YHe MOJIE€/II0OBAaHHS BUKOHYBAJIOCS Ha
OCHOBI I10JI0KEHb T€OPii MHOXKUH i Teopii 6araTokpurepiaabHOro BU6OPY, anredbpu JIOriku. MonenoBaHHs

HarnpyxeHo-aedopmoaHoro ctany KOI 31ificHIOBaIOCS Ha OCHOBI METOJly CKiHYEHHUX €JIEMEHTIB B IPOIPAaMHOMY



cepenosuili Creo Parametric 2.0 i Creo Simulate 2.0. JoCTOBipHICTb TEOPETUYHUX PO3POOOK MigTBEPAKEHO
pe3yJibTaTaMU €KCIIEPUMEHTAJIbHUX AOCIiI)KEHb, BAKOHAHUX B JJA00PAaTOPHUX i BUPOOHUUYMX YMOBax. MaTeMaTnyHa
06pO6Ka pe3yJIbTaTiB BUKOHYBA/IACS 3 BUKOPUCTAHHSM IIPUKJIAZAHOTO IPOrPaMHOro 3a6€3Me4eHHs M1aKeTiB
Microsoft Office Excel, MathCAD. TeopeTuyHi i mpakTH4Hi pe3ysbTaTy: 3a[IPOIIOHOBAHO METOJUKY BUOOPY
ONTUMAJIbHOI CTPYKTYPH i KOHCTPYKTUBHHUX NTapameTpiB KOI; po3po6ieH0 METOOMKY BUOOPY pallioHaIbHUX
PEKMMIB Pi3aHHS; po3p006JIeHO peKOMeHallii 1[040 BUIIPaBJIeHHs TIOXUOO0K pOo3TallyBaHHS i BiXUI€HHS OCi
OTBOPY; 3alIpONIOHOBaHO KOHCTpYKLii KOI. HaykoBa HOBU3HA [1OJISITa€ B TOMY, 110 C(OOPMYJIBOBAHO NPUHLIUIIN
BUOOPY CTPYKTYPH i IpM3HAYEHHS TapaMeTpiB IIpU po3po6Li TEXHOJIOTYHUX IpoLeciB 06podku KOI. [ly1s1 uporo:
BIIEPILIE PO3PO6IEHO MaTEMATUYHY MOJesib (POPMYBaHHS palioHanbHOI cTpykTypu KOI; Bepie 3anporoHOBaHO
IIPE/ICTaBJIEHHS MapIIPyTy 06pO6KK OTBOPIB i3 3acTocyBaHHAM KOI anre6poro JIoriku; BOCKOHAJIEHO MaTEMAaTUYHY
3aJIEKHICTb OChOBOI CUJIM pidaHHA Ipu 06po6Li cTtynenem KOI 3 ypaxyBaHHSAM MOT0 HarpiBy Bifj TENJIOBUX SBUIL SIKi
BUHUKAIOTh B PE3YJIbTATi 0OPOOKM NONEPENHIM CTYIIEHEM; TEOPETUYHO BU3HAUYEHO YMOBU BUHUMKHEHHS CUJI Pi3aHHSs
Ha cryneHsx KOI, sxi popmyloTh napameTpu TOYHOCTI OTBOPY; BUSIBJIEHO BIJIUB TEXHOJIOTIYHOI CIIaZKOBOCTI Ha
XapaKTEPUCTUKUA TOYHOCTI 06po6ku oTBopiB KOI i ix nosinieHHs 3a paxyHOK pallioHaJbHOTO PO3MOAiNy 3araabHOro
IIPUITYCKY, IO 3HIMA€eThCA 3a 334aHUM 3aKOHOM. CTyIiHb BIIPOBA/I)KEHHSI: PE3YJIbTATH JOCIIKEHHS BUKOPUCTAHO
Py PO3POOIIi TEXHOJIOTIYHUX MTPOIECiB 06POOKU OTBOPIB B IETAJIAX, IO BUTOTOBJISIIOTHCS Ha mignpueMcTBi TOB
«Texma-M» (M.XapkiB), Ta B HaBYaJbHOMY IIpoLeci Kadep TEXHOJIOri MalIMHOOYIyBaHHS i MeTalopi3ajbHUX
BEPCTATiB, rigponHeBMOAaBTOMATUKY i rinponipuBony HTY «XII». Cdepa 3acTocyBaHHS: HA MiANPUEMCTBAX
MaIIMHOOYiBHOI rayysi mpy po3po6lli TEXHOJIOTYHUX NIPOLECiB 00POOKM JieTasel IiJpoIIHEBMOCUCTEM, A TAKOXK Y

BUIIMX HAaBYAJIbHUX 3aKJlafiax [Py MiAroTosui ¢paxiBLiB 3 TEXHOJIOTi MaIMHOOYAyBaHHSI.

2. The object of research - the manufacturing process of hole-making operations in parts of hydropneumatic
systems. The aim of the thesis is to increase the productivity of the manufacturing process and to ensure the
quality of hole-making operations in parts of hydropneumatic systems with a combined axial tool. Methods of
research: analytical studies based on the theoretical foundations of mechanical engineering, theory of
metalcutting, theory of strength of materials, probability theory and mathematical statistics, system analysis.
Mathematical modeling was carried out on the basis of the provisions set theory and the theory of multi-criteria
choice, the algebra of logic. Simulation of mode of deformation of the combined axial tool was based on the finite
element method in the Creo Parametric 2.0 and Creo Simulate 2.0 software. The reliability of theoretical studies
confirmed the results of experimental studies carried out in laboratory and production conditions. The
mathematical processing of the results was performed with the use of Microsoft Office Excel, MathCAD software.
Theoretical and practical results: the technique of choosing the optimal structure and design parameters of
combined axial tool; the technique of a choice of rational modes of cutting; developed recommendations for
correcting the location of the error and deviation of the hole axis; suggested combined axial tool design. Scientific
novelty consists in the fact that the stated principles of the choice of structure and destination parameters in the
development of technological processes combined axial tool. To do so: for the first time developed a mathematical
model of the rational structure of the combined axial tool; first proposed an idea hole machining route with the
combined axial tool algebra of logic; improved mathematical relationship axial cutting forces in the processing step
of the combined axial tool because of its heat from thermal effects that arise as a result of processing the previous
stage; theoretically defined conditions for the occurrence of cutting forces on the steps of the combined axial tool
parameters which form a accuracy of a hole; identified technological heredity influence on the characteristics of
precision machining holes combined axial tool and their improvement through rational distribution of the total
allowance, rented by a given law. The implementation degree: the results of the research used in the development
of technological hole machining processes in detail, which are produced at the company public corporation
"Techma-M" (Kharkiv) and in the educational process of mechanical engineering and metal-cutting machines, and
hydraulic drive hydra-pneumatics NTU "KhPI". Application area: enterprises of machine-building industry in the
development of technological processes of processing of details hydropneumatic systems, as well as in higher
education institutions in the preparation of specialists in mechanical engineering.
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