O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U003824

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0113U003489

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 18-02-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa eTamy. Po3po6ka marepiasis, TEXHOJIOTIH Ta BJOCKOHAJIEHHS yCTATKyBaHHS JJIS BiZJHOBJIEHHS Ta

3MilJHEHHS 3'€JHYBAJIbHMX €JIEMEHTIB OYPUJIbHUX TPYO 3 METOIO MTOJOBXEHHS TEPMiHy iX eKcIulyaTalji.
IToyaTok eTamy: 03.2013
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (200 ITIB Pi3zuyHOi 0CO0H): [HCTUTYT €1EKTPO3BAPIOBAHHS
iM. €.0. [laTona

Kopg 3a €IPIIOY: 05416923

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 200-61-57

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. TPH.): 175




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MarepiasiB, TEXHOJIOTIH Ta BLOCKOHAJIEHHS YCTaTKyBaHHS [J1s1 BilHOBJIEHHS Ta 3MillHEHHS 3'€IHYBaJIbHUX

€JIEMEHTIB OYpUJIbHUX TPYO 3 METOIO MOMIOBXKEHHS TEPMiHY iX eKCITyaTallii.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Working out of materials, technologies and improvement of the equipment for restoration and hardening of
connecting elements of boring pipes 3 the purpose of increase of term of their operation.

Pedepar yKpaiHCBKOIO:

3pocTraroouuii picT r1buH O6ypiHHS CBEPIJIOBUH i 361/1blIeHHS 06'€eMiB OYpiHHS POTOPHUM CIIOCOOOM BHU3HAYAIOTh
BUIIEpE/I’KaJIbHE 3HOLIYBAHHSI 30BHIIIHBOI [I0BEPXHI 3aMKiB, IIPU SIKOMY He IIPECTaBISI€ThCSI MOXKIMBUM IIOBHOIO
MipOIO0 BUKOPUCTOBYBATH PECYPC 3aMKa, 30KpPEMA, 3aKJIaIeHy B IOr0 KOHCTPYKLii IIOTPilHY IIepeHapi3Ky 3aMKOBOI
pi3bOu. BinHOBIEHHS eKcITyaTalifHUX XapaKTePUCTUK OypUIbHUX TPYO 3 3aMKaMU BUMarae MaTepiajJbHUX BUTPAT,
IIOB'S13aHUX i3 TPAHCIIOPTYBAHHIM TPYO i iX pEMOHTOM, i, KPiM TOTO, CIIOJIyY€HE 3 TEXHIYHUMU TPYJHOIIAMU 10
3HSTTIO 3HOIIEHOTO 3aMKa JIJIs1 HABOPOTa HOBOTO. TaKM YMHOM, ITPO6JIeMa BiTHOBJIEHHSI T€OMETPUYECKUX PO3MIpiB
3€HYBAJIbHUX 3JIEMEHTIB 1 i BULIEHHSA 3HOCOCTIMKOCTI IX 30BHIIIHLOI IOBEPXHI BUCYBA€ThCS HA MIEPLINH I1J1aH |
BHMarae HeraifHoro po3B's3Ky. AHajli3 pobiT 110Kasye, 110 MPaKTUYHO OyAb-sKi HaIlJlaBOYHI MaTtepiau,
3aCTOCOBYBaHi 117151 3MiLIHEHHSI, BIUVIMBAIOTh HA Npale3/1aTHICTh 3aMKiB. 1le 1me pa3 niaTBepaKye BUCHOBOK IIPO
HEOOXiIHICTb PO3B'A3Ky IPO6JIeMH 3MIlJTHEHHS 3aMKiB HAIlJIaBJIEHHSIM. [I7151 BU6GOPY ONTMMAIbHUX MaTepialis i
IIPOLIECiB BiIHOBJIEHHS 11 3MilJTHEHHS 3€JHYBAJIbHUX €JIEMEHTIB HEOOXiJHO PO3POOUTH BiANOBIIHI METOIUKU
IOCJIiI)KEeHHSI Npalle3JaTHOCT] 3aMKiB 6YpUJIbHUX TPYO, TPMOOTEXHIYHUX BJACTUBOCTEN HAIJIaBJIEHOTO METAY,
BUOpPATH BiAIOBiAHY TEXHOJIOTiIO HaMlJIaBIeHHS. MeTo0 1aHOo1 po60TU € TOCiIKEHHS B3aEMOJ il HaNlJIaBOYHUX
CIJIaBiB 3 MaTepialoM 06CcagHUX TPYO y cepeloBullli IPOMUBHOI pifHM 6€3 abpa3uBy i1 3 abpa3rBOM i pO3poOKa
MarepiaiB /171 HallJIaBJIEHHS 3€JHYBaJIbHUX €JIEeMEHTIB 6YpOBUX TPy6. BCTaHOBJIEHO, 1110 IpU POOOTI apu TEPTS
Marepiay 3aMmKa 11 Marepiany ob6caHoi Tpyou 6e3 abpasuBy CIIOCTEPIraeThCsl yTBOPEHHSI 30H CXOIJIIOBAHHS 1
KOre3iflHui1 BUpYB MaTepiaJy, 10 CBiAYNUTh PO iCTOTHMII BIJIMB afaresiliHoi ckianoBoi y dopmyBaHHi cui TepTs. V
IIPUCYTHOCTI a6pa3rBy OCHOBHY POJIb Y IIPOLIECi 3HOLTYBaHHS Biflirpae MexaHiqHa CKJIai0Ba. 3MillHEHHS 30BHIIIHbOI
IIOBEPXHI 3aMKiB OypUJIbHUX TPYO HaIljIaBJIeHHSIM 3HOCOCTIMKMMU MaTepiaslaMmu NPUBOJUTE 10 3MiHU MEXaHi3My
B3a€MOJii mapy TepTs 1 CTBOPIOE YMOBHU 7151 APO0OJIeHHS abpa3uBy 1 BUHMKHEHHS "mTipyBanbHOro” edexry. [Ipu
LIbOMY HasIBHICTb TPIlIMH Y HAIJIABJIEHOMY METaJIi MiIBUIIye 3HOUYBaHHS MaTepiany obcagnux Tpy6. Kpim toro, y
IOCJIiIPKEHOMY [lialla30Hi HAaBAHTAXXEHb 3MilJHEHHS 30BHIIIHLOI [IOBEPXHi 3aMKa JIMTUMHU ¥ KOMIIO3ULINTHUMU
HaIJIaBOYHUMMU CIJIaBaMU He IIPUBOAUTD 10 30i/IbIIE€HHS 3HOLUIYBAaHHS Marepiany o6cagHuX TPyO y NOPiBHSHHI 3
HEHAIJIABJIEHOIO TOBEPXHEI0. 3HOCOCTIMKICTh KOMITO3ULIMHUX CIJIaBiB HA OCHOBI Kap0illiB BOJIbpaMy 3HAYHO
IepeBUlIye 3HOCOCTIMKICTh MaTepiasly 3aMKa I INTUX HAIJIABOYHUX CIUIABIB, a B [ianla3oHi peasbHOTO
HaBaHTa)KE€HHSI 3HMXY€E 3HOILIYBaHHS MaTepiany o6canHux Tpy6. IIpu boMy nepeBaxarouy poJib Bilirpae BUcoka
KOHIIEHTpAllis 10 IJI0Mi apMy1o4doi (asu B HarIaBAeHOMY MeTasli. ONTUMAasbHi BIACTUBOCTI MaTpULS Ma€e py
3MiCTi CTPYKTYpH TBEPJOTO PO3UMHY BOJIb(paMy B 3aJli3i He MeHII 55 % 06'eMy, a KiJIbKICTb CTPYKTYP €BT€KTUKU 1
BTOPUHHUX 3aJ1i30B0JIbPpaMoOBUX Kap6iniB BianosigHo He 6isbi 35 i 10 % 06'emy. IIpy 11bOMY KiIbKICTb apMYI0UMX
4aCTOK IIOBUHHO CTAHOBUTHU He MeHII 40 % 06'eMy KOMIIO3MLINHOrO CIjIaBy. BBeleHHS 10 CKIafy IPUCAOYHOTO
Marepiany ayjoMiHilo B KibKOCTI Bif 2,0...3,2 Mac. % ycyBa€e NOPUCTICTb KOMITO3ULIMHOTO CILIaBy, Bix 2,0...2,2 1o
4,5...5,0 mac. % BIIMBaE Ha IIMOMHY PO3TAllyBaHHS apMYIOUYMX YaCTOK Yy HAIlJIaBJIeHOMY Liapi. BBemeHHs 1o ckiany
IIpPUCafOYHOro MaTepiasy Hiobilo, BaHalilo ¥ TUTAHY, 10 BOJIOLIIOTh Oi/IbIIO0 CIIOPiJHEHICTIO [0 BYIJIELIO YUM
BoJIb(paM, BIUIMBAE HA (POPMYBaHHS MATpHULi i ii CTPYKTYpHHUX CKIafoBUX. Hal6ibm ONTUMAIbHUM € 3MICT TUTaHY
B KinbkocTi Bix 1,3...1,5 5o 2,6...3,0 mac. % . Po3po6ieHa MeToauKa BUIIPOOYBaHb Ha abpa3uBHE 3HOIIYBAHHS
HaIJIABOYHUX CILJIaBiB, IPOBeleH] BUIIPOOYyBaHHS KOMIIO3ULIMHUX CIIJIaBiB HA OCHOBI Kap6ifiiB Bosibppamy

OTPUMAaHUX Pi3HMMU CIIOJIYKaMU NIPUCAOYHOr0 MarTepiany. BusHaueHo onTMMabHUN CKIAJ, MaTepiany A



IJIa3MOBOTO HAIJIABJIEHHS] KOMIIO3ULIMHUX CIIaBiB. PO3po6sieHO MaTepiasny i TEXHOJIOTI] BiTHOBJIEHHS I
3MilJHEHHSI 30BHILIHBOI TIOBEPXHi 3aMKiB OypuiibHUX TPYO. CKilafieHe TeXHIUHe 3aBHaHHs Ha BLOCKOHAJIEHHS
yCTaTKYBaHHS 17151 HansaBsaeHHs [IpoBeseHi [ocinHO-TPOMUCIIOB BUIPOOYBaHHS Y BUPOOHMYMX YMOBaxX Ha
HanyaBouHi ginguui TOB "Pecypc-1". Y pe3ysbTaTi BUIPOOYBaHb BCTAHOBJIEHO, 110 3aMKH 3i 3HOCOCTIMKUM
HaIUIaBJIEHHSM MPUAATHI [7151 eKCIUTyaTallii Ha 6ypOoBUX MiANIPUEMCTBAX i MOXKYTb OYyTU PEKOMEH0BaHI B cepiiiHe

BUPOOGHUIITBO.

Pedepar aHIJ1iHiCBKOIO:

Marked growth of depths of drilling of chinks and increase in volumes of drilling poropssim predetermine in the
way advancing deterioration of an external surface of locks at which it is not obviously possible to use to the full a
lock resource, in particular, the threefold recutting put in its design 3amkoBoi1 carvings. Restoration of operational
characteristics of boring pipes with naBepuytsimu on them locks demands the material inputs connected with
transportation of pipes and their repair, and, besides, is interfaced to technical difficulties on removal of the worn
out lock for HaBopoTa the new. Thus, the restoration problem reomueTpuueckux connecting sgemeHTos and
increases of wear resistance of their external surface advances to the forefront the sizes and demands the
immediate decision. The analysis resulted above works shows that practically any HaniaBoynsie the materials
applied to hardening, make positive impact on working capacity of locks. It once again confirms a conclusion about
necessity of a solution of a problem of hardening of locks HannaBkoii. It is necessary to develop corresponding
techniques of research of working capacity of locks of boring pipes for a choice of optimum materials and
processes of restoration and hardening of connecting elements, Tpu60TeXHNYECKUX properties HalJIaBI€HHOTO
metal, to choose corresponding technology nannasku. The purpose of the given work is interaction research
HansaBoyHux alloys with a material o6cagHux pipes in mpomsiBouHOM environment of a liquid without an abrasive
and with an abrasive and working out of materials for HannaBku coeguHuTenbHUX elements 6ypoBux pipes. It is
established that at work of pair a friction of a material of the lock and a material o6cagnoi pipes without an
abrasive formation of zones cxBaTbiBaHus and Kore3uoHHbIN material breakage that testifies to essential influence
of an adhesive component in formation of forces of a friction is observed. In the presence of an abrasive the
dominant role in the course of wear process is played by a mechanical component. Hardening of an external
surface of locks of boring pipes HansaBkoi wearproof materials leads to change of the mechanism of interaction of
pair a friction and creates conditions for abrasive and occurrence crushing "mnngosounoro” effect. Thus presence
of cracks in HanmaBnenHoM metal raises deterioration of a material o6cagHeix pipes. Besides, in the investigated
range of loadings hardening of an external surface of the lock cast and composite HansaBounbsiMu alloys does not
lead to increase in deterioration of a material o6cagHbIx pipes in comparison with HeHamnaBieHHo# a surface.
Wear resistance of composite alloys on the basis of tungsten carbides considerably exceeds wear resistance of a
material of the lock and cast HanmaBouHsIx alloys, and in a range real Harpyxenus reduces deterioration of a
material o6capnbix pipes. Thus prevailing role is played by high concentration on the area of a reinforcing phase in
HarutaBiaeHHOM metal. The matrix has optimum properties at the maintenance of structure of a firm solution of
tungsten in gland not less than 55 % of volume, and quantity of structures sBrektuku and secondary
>kesie30BosIbPpamMoBbIx carbides accordingly no more than 35 and 10 % of volume. Thus the quantity of reinforcing
particles should make not less than 40 % of volume of a composite alloy. Introduction in structure npucago4Horo
an aluminium material in quantity from 2,0... 3,2 mac. % eliminates porosity of a composite alloy, from 2,0... 2,2 to
4,5... 5,0 mac. % influences depth of an arrangement of reinforcing particles in HariaBnenHoMm a layer. Introduction
in structure npucagoyHoro a material Huo6us1, vanadium and the titan possessing the big affinity to carbon than
tungsten, makes positive impact on formation of a matrix and its structural components. The optimal is the
maintenance of the titan in quantity from 1,3... 1,5 to 2,6... 3,0 mac. %. The technique of tests for abrasive
deterioration HansaBouHbIX alloys is developed, tests of composite alloys on the basis of carbides of tungsten
received by various structures npucagousoro a material are conducted. The optimum structure of a material for
plasma HanaBku composite alloys is defined. Materials and technology of restoration and hardening of an external
surface of locks of boring pipes are developed. The technical project on improvement of the equipment for



HaruiaBky is made. Trial tests under production conditions on HannmaBounom Open Company "Pecypc-1" site are
conducted. As a result of tests it is revealed that locks with wearproof HannaBkoi are suitable for operation at the
chisel enterprises and can be recommended in a batch production.

Inpekc YIK: 622.24.051:622.276, 622.24.051

Koau TeMaTHYHHX PYyOPHK: 52.47.15.07

KepiBHHKH po6OTH
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BueHe 3BaHHS:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOOrii, MaTepiany, Ta yCTaTKyBaHHs [JIs1 BiZTHOBJIEHHS Ta 3MillHEHHSI

3'€JHYBAJIbHUX €JIEMEHTIB OYPUJIbHUX TPYO 3 METOIO MOAOBXEHHS TEPMiHY iX eKcIulyaTalii.

Hazpa HTII aHrsi#icbKo0: Production engineering, materials and the equipment for restoration and a

reinforcement of connecting elements of drill pipes.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: [ipHII0-BrI0GYBHA TPOMUCIIOBICTD
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 1. [TopowkoBuit Apit Aj1st BiIHOBIEHHS TEOMETPUYHUX PO3MIPIB 3€JHYBAJIbHUX €JIEMEHTIB. 2.
TexHoJI0ri BiIHOBJIEHHS] TEOMETPUYHMX PO3MIPIB 3€IHYBaJIbHUX €JIEMEHTIB METOIOM €JIEKTPOLYTOBOTO
HaIUIaBJIeHH Mif (JII0COM Ta BiIKPUTOO Ayrolo. 3. [IpucamKyBabHill MaTepias AJ1d HaljlaBleHHS
BACOKO3HOCOCTIKOTO KOMIIO3UIIiITHOTO CIIJIaBY Ha 30BHIIIHIO IOBEPXHIO 3€JHYBAJIbHUX €JIEMEHTIB. 4. TexHooris
IJIa3MOBOT'0 HaIlJIaBJIEeHHS] KOMITO3ULIMHUX CIJIaBiB. 5. Mo/iepHi30BaHe YCTaTKyBaHHSI [JIs BiJHOBJIEHHS
reOMETPUYHUX PO3MIpPiB 3¢ JHYBAJILHMX €JIEMEHTIB Ta HAIlJIaBJIEHHS BUCOKO3HOCOCTIMIKOTO KOMIIO3ULIIFTHOTO

CILJIaBY.

ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjs:

BnpoBagskeHHs HTII: Briposagkeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: ---
3aKiHYeHHs eTamy:

Crno>kuBavi NPpOAYKILi: -

IlepcneKTHBHI PHHKHU. -

XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TePMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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