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rnevi

2. Substantiation of rational power-dynamic parameters for iron notch tappers

Pedepar:

1. B mucepTauii oTprMaHi HayKOBO OO PYHTOBAHi TEOPETUYHI Ta €KCIIEPUMEHTAJIbHI PE3YJIbTATH, SIKi y CYKYIIHOCT] €
BaroMyMH i1 pO3B'S3aHHS aKTyasIbHOI 3a7a4i BU3BHAYEHHS CUJIOBUX IIaPAMETPIB PO3KPUTTS YaBYHHOI JIbOTKU
IIOMEHHOI I1edi, a TaKO>XX BUOOPY pallioHaJbHUX [1TapaMeTpPiB MexaHi3My OYpiHHS MalllMHY [1J151 PO3KPUTTSI JIbOTKU. B
po6OTi MpoaHai30BaHi yMOBU PO3KPUTTS YaBYHHHUX JIbOTOK JJOMEHHUX I1€Yell Ta BCTAHOBJIEHI (aKTOPH, 1110
BILJIMBAIOTh HAa JOTPUMAHHS OCHOBHUX BUMOT, SIKi BUCYBaIOThCS [IO JILOTKOBOI'O KaHay. BuB4eHi Ta
CHCTEMATU30BaHi OCHOBHI IOKa3HMKU MIlJTHOCTi 3aCTUTJIUX JILOTKOBUX Mac, 10 3aCTOCOBYIOTLCS Ha MiATIPUEMCTBAX
Ykpainu ta CHJI. AHasiTUYHO OLliHeHa CTajlicTh 6YPOBOi INTAHIY MalIMHU PO3KPUTTSI YaBYHHOI JILOTKYU Ta
pO3paxoBaHi KpUTUYHI OCbOBi HABAHTAXKEHHS 32 YMOBU 3aCTOCYBaHHS Pi3HUX TUIIIB 3aKPillJIEHHS WITAHTU. B iponeci
OLIiHIOBaHHSI CTaJIOCTi BPAXOBYBAJIMCh TaKi (PAaKTOPH, SIK YaCTOTA 0O6epTaHHs 6YPOBOI ITAHTY Ta IPUKJIATIEHUN

obepTayibHUN MOMEHT. EKcrieprMeHTaIbHO BU3HAUY€eHi criloBi pakTopu 6YpiHHS 4aByHHOI JIbOTKU, CEPE], SIKUX



obepTayibHMII MOMEHT Ta OCbOBE 3yCUJLISI Ha WITaH3i. Po3pobseHi pekomeHzalii no BU60py KOHCTPYKTUBHUX
napaMeTpiB orop 6ypoBoi mwtaHru. CTBOpeHa MaTeMaTUyHa MOJIEJIb, sIKa OIIMCYE MIPo1eC OOMIHY TEIJIOTOK MK
JIbOTKOBMM MaCHBOM Ta 6YPOBOIO LITAHIOI0, 110 [ajI0 3MOTY BUBHAUUTH HEOOXiTHUI 06'eM MOBITPS, SIKUIL [10HAETHCS
[0 OCbOBOTO KaHaJly TaHTU. T€OpETUYHO PO3IJIAHYTUM NIPOLEC B3a€MOZIl iIHCTPYMEHTY Ta 3aCTUIJIO] JIbOTKOBOI
Macy 32 YMOBU BUKOPUCTAHHS Pi3HUX CIIOCOGIB PO3KPUTTS YaBYHHOI JIbOTKU. OTpUMaHi JaHi 7aloTb 3MOTy
BHpaxyBaTU pallioHaJbHUI 00epTaJbHUI MOMEHT IIPY 3aCTOCYBaHHI Pi3HUX JILOTKOBUX Mac. Po3pobsieHi HOBi
KOHCTPYKIii 6ypOBMX KOPOHOK CII€Lja/IbHO [1J1S1 MALIMH [1711 PO3KPUTTS YaBYHHOI JIbOTKU [IOMEHHOI Iedi.
OG6I'PYHTOBAHUI aITOPUTM PaL[iOHAJIbHOTO BU3HAYEHHS! €HEPrOCUJIOBUX NTapaMeTpiB MAIIMHU /1711 PO3KPUTTS
YaBYHHOI JILOTKY JJOMEHHOI N1eyvi. MaTtepianu guceprauii BuposamkeHi Ha [IpAT "[JHinporigpoman” npu
IIPOEKTYBaHHI MAIIMH JJ1s1 PO3KPUTTS YaBYHHOI JILOTKM JOMEHHOI Iedi (akT Biz, 19.09.2007p.).

2. The dissertation presents new scientifically proved theoretical and experimental data necessary for
accomplishing the task of determining dynamic parameters for iron notch tapping and choosing rational
parameters for drilling mechanism of iron notch tapper. The solution has been found in the result of complex
theoretical and scientific study of the design of iron notch tapper units. The conditions of iron notch tapping have
been analyzed and the factors which fulfill basic requirements for tap-hole conduit have been defined. The
strength characteristics of tap-hole clay that is used in Ukrainian and CIS enterprises have been studied and
systematized. Drill rod stability in iron notch tappers has been analytically evaluated and critical axial load
depending on various types of rod fastening has been calculated. Having evaluated the resistance, such factors as
drill rod rotational speed and applied torsional moment have been taken into account. The range of changes in
dynamic factors of drill tapping including torsional moment and axial force on a drill rod has been empirically
tested. Recommendations for choosing rational parameters of drill rod support in tapper have been developed. The
mathematical model describing heat transfer between taphole clay and drill rod has been worked out. As a result
the required amount of cooling agent supplied to axial conduit has been determined. The effect of the tool on
solidified tap hole clay while applying different modes of blast furnace iron notch tapping has been theoretically
analyzed. Due to these data the required torsional moment on a drill rod while using tap hole clay with various
strength characteristics has been determined. Recommendations for selecting optimal cross sections of a drill rod
as well as drill piston-striker have been developed. Impact-rotation type drill bit for tapper has been designed,
based on the results of studying the process of iron notch drilling. Such drill bit has been found to be more reliable
in iron notch tapping and less expensive compared to the analogous. According to the analysis of taphole drill
operation the optimal choice of its geometrical parameters for achieving necessary impact energy has been
substantiated.
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