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2. Technological providing of PDC drill bit quality

Pedepar:

1. Incepraris npucBsYeHa po3po6JIEHHIO TEXHOJIOTIYHMX 3aX0/1iB OO MiABUILEHHS SIKOCTI BUTOTOBJIEHHS OYPOBUX
IOJIIT PixKy4de-CTUPaIoyoi Iii MIIXOM JOCiIKEeHHS Ta BOCKOHAJIEHHS TeXHOJIOTIYHOr 0 3a06e3redyeHHs sIKOCTi
BUTOTOBJIEHHS JOJIIT Ta BUKOPUCTAHHS CUCTEMHOTO MiAXoay 1o popMyBaHHs SKoOCTi. [IpoaHanizoBaHo yMOBU
po60TH, TEXHOJIOTIUHI IPOLECHU Ta MaTepiaju [Ji1 BUTOTOBJIEHHS 3aTOTOBOK KOPITYCiB, HilleJliB Ta PDKy4nX
eJIeMEHTIB, MexaHiYHOI 06pOOKY KOHIYHMX 3aMKOBUX Hapi3ell [OJIT piKydye-cTrparodoi Aii Ta CKIafaHHs LOJIiT.
[IpoBeneHo MaTeMaTUYHE MOJEJIIOBaHHS B3a€MO/IIi i3 ripChKOI0 MOPOIOI0 A0JI0TA, SIKE Ma€ MOXUOKYU BUTOTOBJIEHHS,
1711 BU3HAY€HHS KiHEMaTUYHUX Ta CUJIOBUX [TapaMeTpiB NOro pobOTH, NOCTiIKEHO BILIUB IOXUOOK BUTOTOBJIEHHS
Ta CKJIQZJaHHS Ha BeJIMYMHY KIHEMaTUYHUX Ta CUJIOBUX [TapaMeTPiB POGOTU J0JIOTA /11 OOIPYHTYBaHHS PEXUMIB

BUIIPOOOBYBaHHS 0J1iT. OGIPYHTOBAHO CIIOCOOU OTPUMAHHS 3arOTOBOK KOPIIYCIB OJIIT, TEXHOJIOTIYHI pesKumu



JINTBA TA CKJIAIAHHS JOJIT, @ TAKOK CX€MU BUKOHAHHS 3BAPHUX WIBIB [J151 i BUILEHHS TOYHOCTI JOJIIT. JJOCIII>KEHO
BILJIUB TEXHOJIOTIUHUX PEXXUMIB pi3aHHS, 3MillHEHHSI KOHIYHUX Hapi3el Ta METOMIB CKJIalaHHS Ha NTOKa3HUKU SIKOCTI
OypoBUX JOJIIT. BCTaHOB/IEHO eMITIpMYHI 3aJ1€5KHOCTI BEJIMUYMH MIOPCTKOCTI BiJl TEXHOJIOTYHUX ITapaMeTpiB pi3aHHS
iz yac utipyBaHHS KOHIYHMX 3aMKOBUX Hapi3ell Ha JeTassx 3i cTaji Ta TBepHoro CIaBy. Po3po6yeHo
TEXHOJIOTIYHE OCHAIIEHHA [IJIs1 KOHTPOJIIO KOHIYHUX 3aMKOBUX Hapi3el Ta reOMETPUYHUX ITapaMETPIB JOJIIT
3a3HaY€HOro TUILY, a TAaKOXK OOJIaIHAHHSI [1J1 CTEHI0BUX BUIIPOOOBYBaHb JOJIIT. Pe3ybTaTu JOCiIKeHb

BIIPOBAZIPKEHO Y BI/IpO6HI/IILTBO Ta HaBYAJIbHUM rnpounec.

2. The thesis is devoted to development of measures to improve PDC drill bit quality by technology study and
enhancement of PDC drill bit manufacturing and the use of a systematic approach to quality. Operation conditions,
technology and materials used for bit's body, nipples and cutting elements, machining of conical locking threads,
and assembling of PDC drill bits are analized. A mathematical modeling of PDC drill bit-rock interaction to specify
kinematic and force options of bit's operation, studying of manufacturing and assembling error effect on kinematic
and force options to specify drill bit test modes in order to specify rational technological options are carried out.
Methods of blank manufacturing for bit’s body, technological modes of casting and welding, as well as welding
schemes to increase drill bit accuracy are grounded. Methods of blank obtaining for PDC drill bits, technological
modes of casting and welding, as well as schemes of welding welds to increase the accuracy of drill bits assembly
are substantiated. The influence of technological modes of cutting and hardening of conical threads and
technological modes of assembling on PDC drill bit quality are studied. Empirical relations of roughness and
technological modes of conical thread grinding of steel and hard alloy are specified. The design of the tool for
frictional hardening of threads is improved. Technological equipment for control of conical threads and PDC drill
bit geometrical parameters, as well as equipment for bench tests of drill bits are developed. The results of
researches are implemented in manufacture and educational process.
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