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Pedepar:

1. Inceprauiiiti [ocsifKeHHs IPUCBsYeH] pO3B’I3aHHIO HAYKOBO-IIPUKJIAHOI Tpo6aeMu po3pobKu
[IapaMeTpUYHOr0 FeOMETPUYHOIO MOJEJIIOBAHHS KPUBOJIHIITHOI TOBEPXHI 3y0UacToro 3a4enseHHs. B pesysbraTi
[IPOBEEHOr0 aHai3y JiTepaTypHUX IpKepeJs He OyJIu BUSIBJIeHi iCHyI0uM BUIY 3a4ellyieHb, SKi 34aTHi 3a10BOJIbHUTH
MTOBHICTIO BUMOTY CY4aCHUX HAATIOTY>KHUX MAIIWH, OCKiJIbKA BOHU MAIOTh PSJ, iCTOTHUX HEMOJIIKIB: B 3a4€IJIEHH]
3HAXOAMUTHCSI OJIHOYACHO HEBEJIMKA KiJIbKiCTh 3y0iB, YHACIIOK YOr0 HEMOXJIMBO II€PelaBaTy BEJINKI 3yCUJLILS,;
6e3nepepBHUN PyxX CIpsbKeHUX NpodisiiB 3y6iB BifTHOCHO CBOIX 3alafiiH B 30Hi BUCOKOTO HaBaHTXKEHHS (Y IOJIOCI
3auersIeHHs1) BUKJIMKA€E HarpiB i 3HOC 3y6iB. [IpoTe, BpaxoBylOuM CydacHi BUMOTY B MeXaHi3Max i pOOOTOTEXHIKH,
CJIif, PO3MKPUTH MOXKJIMBOCTI iarpaMy KIHEMaTUYHOTO IBMHTA i3 BpDaXyBaHHSAM P€ajlbHOI KAPTMHU KIHEMATUKU
3a4eryieHHs. B po60Ti 3apONOHOBAaHO METO], AiarpaMU-KiHeMaTUKU MUTTEBUX OCEM, AJ1s1 MOLeII0OBaHHS BiflCTaHi
MiX OCSIMU KiHEMaTUYHUX TBUHTIB Ta KOHCTPYKIii 3y64acToro 3’eJHaHHS Ha Aiarpami, KM 03BOJIMB

3aIIPOEKTYBaTH KOHCTPYKLiI HOBOrO BUAY 3y0YacTOro 3aMKOBa Ilepeaya 3 3yooM Bkiianuiiem (posuk). Lie



IO3BOJIMJIO MTPY MOJIEJIIOBAaHHI FBUHTOBUX II0BEPXOHD [TPMBECTU PiBHSHHS 10 IapaMeTpU4HOi popMH,
aJITOPUTMI3yBaTH T€OMETPUYHE MOJIEJIIOBAaHHS 3y04aCTOr0 3aMKOBOTO 3'€IHAHHS, CIIPOCTUTU ITPOTPAMHY
peasizallito OTpMaHuX Pe3yJIbTaTiB i 3alpOEKTyBaTH 3y0yacTe 3aMKOBE 3'€JHAHHS 3 3yOOM BKiaguiieM. Ha nifcrasi
Cc(pOPMOBAHOTO aHAJIITUYHOTO ONUCY i AJITOPUTMIB 6YyJI0 PO3PO6JIEHO Ta BIIPOBAIPKEHO aJITOPUTMIYHO-ITPOrpaMHe
3a6e311e4YeHHs 1711 TeOMETPUYHOTO MOJIE/IIOBAaHHS 3y6UacTOro 3aMKOBOTO 3a4ensieHHs. ['padiuHa Komm'loTepHa
TEXHOJIOTisl peasi3oBaHa y BUIJIST alfOPUTMIB i mporpam (MoayJiB) AJ1s obsanHaHHs 3 UITY. BukopucraHHs
3aIIPOIIOHOBAHOI0 METOAY CIIpUsi€ MiIBULEHHIO IPOYKTUBHOCTI Ta SIKOCTi IIPY BUTOTOBJIEHHI 3y04acTOro
3'e[IHAHHS, 110 XapaKTePU3Y€EThCS CKJIAIHUMU ITOBEPXHSIMU Y MAIMHOOYIyBaHHiI. Kito4oBi ciioBa: nmapameTtpusatiis,
reoMeTPUYHE MOJIEJIIOBAaHHS, KIHEMAaTUYHMI TaDAMETPUYHUI IBUHT, CIIPSDKEH] MOBEPXHI, 3y04acTe 3a4ernseHHs,

3aMKOBe€ 3'eJHaHHS, KPUBOJIiHiIHi TOBEPXHi, TOUKOBI i JIiHiIIHi KOHTAKTU.

2. The dissertation research is dedicated to solving the scientifically-applied problem of developing the modeling
of the serrated curved surface of the castle and the entire castle connection system. The analysis of modeling
methods for the curved surfaces of the castle joints did not reveal common approaches to solving this problem.
Analysis of the advantages and disadvantages of the most common types of gears in practice, technical
requirements and technological capabilities in their design and manufacture at the present stage of development
shows that developments in the field of creating gears with non-traditional tooth profiles are relevant. The
technical solution proposed in the work relates to cylindrical gear mechanisms of external and internal gearing,
the shape of the teeth of the wheels of which is formed as an envelope of the initial contour of the gear rack, and
the number of teeth is assigned depending on the purpose of the mechanism, the required gear ratio and the
diametrical dimensions. Such mechanisms are used in various engineering industries in the form of gear wheels of
gearboxes, winches, planetary and wave transmissions, as well as working bodies of pumps, hydraulic motors,
compressors and internal combustion engines with straight and helical teeth. In the oil and gas industry, gears are
widely used in gearboxes of rocking machines, power drives of the main units of drilling rigs, working bodies of
downhole hydraulic motors and volumetric pumps, auxiliary mechanisms. In this regard, there is a need to develop
effective methods for geometric design and modeling of conjugate curved surfaces of the castle joints. This
direction contributes to the growth of computational and graphic capabilities of modern computer technology,
design and analysis tools. Thus, new opportunities are opening up regarding the design of gears with locking joints
based on a parametric kinematic screw. In the study of various design methods, it was found that existing methods
have certain difficulties in a practical application in production and require highly skilled performers. In the third
chapter, a method of diagram-kinematics of instantaneous axes of conjugate curved surfaces is proposed, with
respect to modeling a helical gear lock connection, with predetermined parameters. Theoretical studies have
shown that when profiling conjugated curved non-linear surfaces by the kinematic method, the curved surface of
the insert is considered as a contact curved surface, and the curved surfaces of the tool joint are considered as an
infinite set of infinite small unit thickness of helicoidal, linearly and pairwise conjugated. Based on the generated
analytical description and algorithms, algorithmic software for geometric modeling of involute locking engagement
with crossing axes was developed and implemented algorithmically. Graphic computer technology is implemented
in the form of algorithms and programs (modules) for equipment from numerical software. Graphic computer
technology is implemented in the form of algorithms and programs (modules) for equipment from numerical
software. The theoretical results obtained in the work are confirmed by test examples, verification calculations of
solved practical problems, acts on the implementation of research results in production and the educational
process. Keywords: geometrical design, kinematics self-reactance screw, attended surfaces, toothed evolving
hooking, Articulate connection, parametrization, point and linear contacts.
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