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1. O6rpyHTyBaHHS NapamMeTpiB PO3MiLIHEHHS IiPChKUX [IOPif MIJIIXOM Pi3KOrO OXOJIOIPKEHHS IIPU iX MeXaHiuHOMY
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2. Substantiation of parameters for reducing the strength of mountain rocks by the method of rapid cooling during
their mechanical destruction.

Pedepar:

1. B po60Ti BCTaHOBJIEHO OCHOBHi 3aKOHOMIPHOCTI PyIHYBaHHSI ripCbKUX MOPiJ] B yMOBAX Pi3KOr0 OXOJIOIKEHHS
[IOBEPXHI MaCUBY, BUBHAYEHO XapaKTeP YTBOPEHHS Ta PO3BUTKY CUCTEMU TPIlMH 4K 110 [IOBEPXHI IIOPif, TaK i 110
rJIMOVHI, TEOPETUYHO Ta €KCIIEPUMEHTAJIbHO [T0Ka3aHO BILJIMB CUCTEMHU TPIlllUH, 110 YTBOPIOETHCS, HA TOKA3HUKU
MEXaHIYHOrO PyMHYBaHHS IipCbKUX MOPif, 3aIIPOIIOHOBAHO Ha PiBHI BUHAXO/IiB KOHCTPYKTHBHI 3MiHU [10 aJIMa3HUX

OypOBHUX KOPOHOK, $IKi JO3BOJISIIOTh 30ibIIUTY €(EKTUBHICTb OYPiHHS, pO3p00JIeHi Ta BIIPOBAIKEHI METOIUYHI



pexkoMeHpanii mo o6pobiii MacrBy ripChbKUX NOPif Yepe3 BulepeKajbHy CBEPAJIOBUHY AJIS1 OC/IabIeHHS 3HAYHUX
00’€KTiB IOpoAy. 3arIpPOIIOHOBAHO MOJIE/Ib PYMHYBAHHS TiPChKUX [IOPiZ IPU OXOJIOAKEHHI, 3rifHO 3 SIKOIO [1OpsiT, 3
YTBOPEHHSIM MaKpOTPIlUH Y MacuBi 32 GPOHTOM OXOJIOIKEHHS PyXa€eTbCs XBUJISL MiKpopyiiHyBaHb. HasiBHiCTB
YTBOPEHHSI 30HU MiKPOPYMHYBaHb MiATBEPIKEHO €KCIIEPUMEHTAJIbHO. BCTaHOB/IEHO, IO IIMOMHA TPOHUKHEHHS
CHCTEMH TPIlllMH YIIM6 MACUBY B 3aJI€XKHOCTI Bif pi3HUIi TeMIlepaTyp HarpiBy Ta OXOJIOKEHHS 3a OAMH i TOH Xe
4ac OIUCYeThCs JiHiHO0 QyHKLiE 3 KyToBUM KoediliieHTom B Mesxkax 0,001- 0,008, a 3anexHIiCTb 3pOCTaHHS
CTyIleHsI IpO0JIeHHs IOPif, Bif, pi3HULIi TeMIIEpaTyp HOCUTb XapakTep napadosnu. OTpUMaHO 3aJI€XHICTb JJ1s
BIU3HAY€HHSA PO3Mipy KOMIPKM PO3TPiCKYBaHHS [TOBEPXHI IOPOIHU IIPU Pi3KOMY OXOJIOIKEHHI. BCTaHOBJIEHO, 110
3aJI€KHICTb PO3Mipy KOMiPKM PO3TPiCKyBaHH4 Bifl Pi3HUIIi TEMIIEPATyp HarpiBy Ta OXOJIOAKEHHS Ha IIOBEPXHI
ripChbKUX [IOPif ONMCYeThCS rinepboslivyHo0 (PyHKIiE0, IpY 1[bOMY 3i 30inbIIeHHIM pisHULi Temnepatyp 200, 400,
600 °C po3mip komipku csrae 8,2; 1,9; 0,83 mm 1151 rpaHiTy. [IpoBeieHi OCHIIKEHHS TOKa3aJly, O 3i 301/IbIIEHHSIM
pi3HuLi TeMepaTyp HarpiB-0X0JIO0PKEHHSI MIBUIKICTb OypiHHS aJIMa3HO KOPOHKOIO 3pOCTaE M0 JIiHilHIN
3aJIeXKHOCTI, IIpY pidHULAX Temnepatyp 280, 430, 580 °C mBunKicts 6ypiHHS 36inbuyeTses B 1,4; 1,7; 2,1 pasu
BiITIOBiJHO 110 BiIHOMLIEHHIO 110 6YPiHHS HeoOpobeHoi nopoau. Ha OCHOBI TeOpeTUYHUX Ta €KCIIEPUMEHTAIbHUX
IOCJiIKEHb 3alIpPOMIOHOBAHO CIIOCOOU peali3allii TEPMOLMKIIIYHOTO PO3MILIHEHHS B PEaIbHUX TipHUYO-
TEXHOJIOTIYHUX IPOoLiecax OB A3aHUX i3 PyHHYBaHHSIM Ta PO3IYLIyBaHHSM I10piA. PesysnbTaTu aucepraniiiHoi
pobOTH y BUTJISIAI METOOUYHUX PEKOMEHIallill BIPOBaAKeHO Y HallioHabHOMY TEXHIYHOMY YHIBEpCUTETI
«JIHITIpOBCBKA MOJIiTEXHIKA», KprBOpi3sbKOMY HalioHasbHOMY YHiBepcuTteTi MOH YKpainu, TOBapuCTBi 3
obmexxeHo1o BinnosiganbHicTio «XAHA-TEMC». O4ikyBaHMi1 €EKOHOMIYHUI ePeKT cKazae 9 rpH Ha OJIUH METP
CBEp[JIOBMHU IIPU OYPiHHI aJiMa3HOI0 KOPOHKOIO JliaMeTpoM 59 MM, Ta Npy po3MKpeHHi cBepaioBrHU 3 105 MM 10

300 MM - 121 TpH Ha OVH METP.

2. The paper establishes the main regularities of rock fracture under conditions of sharp cooling of the rock
surface, determines the nature of the formation and development of the crack system both on the rock surface
and in depth, theoretically and experimentally shows the influence of the formed crack system on the indicators of
mechanical rock fracture, proposes constructive changes to diamond drill bits at the level of inventions that allow
to increase the drilling efficiency, develops and implements methodological recommendations for treating the
rock mass through a pilot hole to weaken significant rock objects. A model of rock fracture during cooling is
proposed, according to which, along with the formation of macrocracks in the massif, a wave of micro fractures
moves behind the cooling front. The existence of a micro fracture zone has been confirmed experimentally. It is
established that the depth of penetration of the crack system deep into the massif, depending on the difference in
heating and cooling temperatures at the same time, is described by a linear function with an angular coefficient in
the range of 0.001-0.008, and the dependence of the increase in the degree of rock crushing on the temperature
difference is parabolic. A dependence for determining the size of a cracking cell on the rock surface under abrupt
cooling was obtained. It was found that the dependence of the cracking cell size on the difference in heating and
cooling temperatures on the rock surface is described by a hyperbolic function, with the increase in the
temperature difference of 200, 400, 600 °C, the cell size reaches 8.2, 1.9, and 0.83 mm for granite. The studies
showed that with the increase in the temperature difference of heating-cooling, the drilling speed of the diamond
crown increases linearly, with the temperature differences of 280, 430, 580 °C, the drilling speed increases by 1.4,
1.7, and 2.1 times respectively in relation to the drilling of untreated rock. On the basis of theoretical and
experimental studies, the ways of realization of thermocyclic hardening in real mining processes related to the
destruction and loosening of rocks are proposed. The results of the dissertation work in the form of
methodological recommendations have been implemented at the National Technical University "Dnipro
Polytechnic”, Kryvyi Rih National University of the Ministry of Education and Science of Ukraine, and ANA-TEMS
Limited Liability Company. The expected economic effect is 9 UAN per one meter of well when drilling with a
diamond crown with a diameter of 59 mm, and 121 UAN per one meter when expanding the well from 105 mm to
300 mm.
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