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1. TTigBuIeHHs Npale3naTHOCTI 3aMKOBUX Pi3bOOBUX 3'€JHAHb OYPUJIbHOI KOJIOHU IMITyJIbCHUM BaKyyMHUM

I‘EIBOTepMOLLI/IK]Ii‘{HI/IM 10HHO-TIJIa3MOBUM a30TYBaHHAM

2. Increasing of Efficiency of Locking Threaded Connections of a Drill String by Pulse Vacuum And Gasterosteus
Ion-Plasma Nitriding

Pedepar:

1. Incepraiis npyucBgYeHa BUPIIIEHHIO aKTyaJlbHOTO HAyKOBOTO 3aBIAHHS PO3POOJIEHHS KOMIIJIEKCY HAYKOBO-
OOI'PYHTOBAaHUX TEXHOJIOTIYHUX PillleHb, CIIPSIMOBAHUX Ha MiABUILEHHS €(PEKTUBHOCTI NpoLecy OypiHHS
CBEPJIJIOBUH 3aBJISKU 3MilJHEHHIO 3aMKOBHUX Pi3bOOBHUX 3'€JHAHb OYPUJIbHOI KOJIOHU YIOCKOHAJIEHMM METOAOM
iMIyJIbCHOTO BaKYyMHOTO ra30T€P-MOLUKJIIYHOTO iOHHO-T1Ia3MOBOT'0 a30TyBaHH4. [I7151 TOCSATHEHHS MeTU OYJI0
YIOCKOHAJIEHO METOJ, iMITyJIbCHOTO BAKYYMHOTI'O ra30TEPMOLMKIIIYHOTO iOHHO-TIJIa3MOBOTO a30TyBaHHS. 3a
IIOIIOMOTOI0 PE3YJILTATIB IIPOBEAEHOIO KOMIUIEKCY €EKCIIEPUMEHTAJIbHUX JOCIiIKEHb OTPMMAHO MAaTEMATUYHI
MoJei, 0 ONUCYIOTh 3aJ1€KHOCTI KPUTEPIiB ONTHUMI3allii 3HOCOCTIMKOCTI, 'PaHULIl BUTPUBAJIOCTI Ta KOPO3iHOI

CTilIKOCTi 3aMKOBHUX Pi3bOOBUX 3'€JHAHb OYPUJIbHOI KOJIOHM BiJl TEXHOJIOT{YHUX, KOHCTPYKTUBHUX Ta



eKCIulyaTaliiHuX (aKTopiB, IPOBELEHO ONTHMI3allil0 TEXHOJIOTIYHOTO IIPOLECY iMITYJIbCHOTO BAKYYMHOIO
ra3oTepPMOLMKIIIYHOTO i0OHHO-TIJIAa3MOBOTO a30TyBAHHS. YCTAaHOBJIEHO ITaPAMETPU TEXHOJIOTIYHOTO MpoLecy i
oJlep>KyBaHi IIPY 1IbOMY KOMITOHYBaHHSI Ta CTPYKTYPY 3MiIJHEHOTO [TIOBEPXHEBOTO 11apy, NPYU SIKUX XapaKTEPUCTUKU
MILIHOCTI Ta 3HOCO- i KOPO3iHOI CTIMKOCTI MigBUILYIOThCA. Ha mifcTaBi TEOPETUYHUX 1 €KCIIEPUMEHTANIbHUX
IOCIIIKEHDb YIOCKOHAJIEHO TEXHOJIOTIYHUN IIPOLEC IMITYIbCHOTO BAKYYMHOI'O Ta30TEPMOLIMKIIIYHOTO i0HHO-
IJIa3MOBOT0O a30TyBAHHS/JIS TiBUIEHHS TPaLle3JaTHOCTI 3aMKOBUX Pi3bO0OBUX 3'€JHaHb OYPUIIbHOI KOJIOHHU, SIKUI
TI0JITa€ B IMITyJIbCHOMY pe>KuMi 06pOOKY TOBEPXHEBOTO Iapy Ta 3abe3neyvye MiiBULIEeHHS] MeXi BUTPUBAJIOCTI Ha
20-40%, 3n0cocCTiNKOCTI B 1,8-2,2 pa3u Ta KOpO3iitHOi CTiMKOCTI y 1,7-3,1 pa3u, 3a-J1€KHO Bif, MapaMeTpiB
TE€XHOJIOTI4YHOTO MPOLECY.

2. The thesis is devoted to the urgent scientific task on development of a set of scientific reasonable technological
solutions aimed at the effectiveness increasing of the process of drilling holes through the efficiency increasing of
locking threaded connections of a drill string by a pulse vacuum and gasterosteus ion-plasma nitriding method. To
achieve the goal, a method of the pulse vacuum and gasterosteus ion-plasma nitriding was improved. With the
help of the results of conducted experiments, the mathematical models were obtained, that show the criteria
dependence of wear resistance optimization, endurance limits and corrosion resistance of locking threaded
connections of a drill string from technological, functional and maintenance factors as well as the optimization of
locking threaded connections of a drill string by pulse vacuum and gasterosteus ion-plasma nitriding method has
been carried out. The following things were determined: parameters of the technological process and certain
composition and structure of the strengthened surface layer. The defined parameters increase substantiality,
maintenance and corrosion resistance. Based on theoretical and experimental studies the technological process of
locking threaded connections of a drill string by pulse vacuum and gasterosteus ion-plasma nitriding was
improved with a purpose to increase the efficiency of locking threaded connections of a drill string. The core of
this process is a pulse mode of processing of the surface layer and it ensures the increasing substantiality limit by
20...40%, the wear resistance by 1.8-2.2 times and the corrosion resistance by 1.7-3.1 times, depending on the
technological process parameters.
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