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1. O6rpyHTyBaHHS IapamMeTpiB pO3MillHEHHSI IipChKUX [1OPif MIJIIXOM Pi3KOro OXOJIOIPKEHHS IIPU iX MeXaHIiYHOMY
pyMHYyBaHHi

2. Substantiation of parameters for reducing the strength of mountain rocks by the method of rapid cooling during
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Pedepar:

1. B po6oTi BCTaHOBJIEHO OCHOBHI 3aKOHOMIPHOCTI PyHHYBaHHS FpCbKUX IIOPiJ, B yMOBaX Pi3KOro OXOJIOIKEHHS
[IOBEPXHI MaCHBY, BUBHAUEHO XapaKTep YTBOPEHHS Ta PO3BUTKY CUCTEMMU TPIlllMH SIK 10 IOBEPXHi NOPif, Tak i no
IJIMOUHI, TEOPETUYHO Ta €KCIIEPMMEHTAJIBHO [TOKA3aHO BILJIMB CUCTEMHU TPIlllMH, 1O YTBOPIOETHCS, HA MOKA3HUKNU
MEXaHIYHOTO PyMHYBaHHS IipChKUX MOPif, 3aIIPOIIOHOBAHO Ha PiBHi BUHAXO/iB KOHCTPYKTUBHI 3MiHU JI0 aJIMa3HUX
OypOBUX KOPOHOK, $IKi JO3BOJISIIOTH 30i1bIIUTY €(PEeKTUBHICTb OYpiHHS, pO3p00JIeHi Ta BIIPOBAI)KEHI METOIUYHI
peKoMeHpalii no o6poob1i MaCcKBY ripChKUX NOPif, Y€pPe3 BUNEPEIKAIBbHY CBEPIJIOBUHY IJ1S1 OCJIA0JI€HHS 3HAYHUX
00’eKTiB NOPOAX. 3aITPOIIOHOBAHO MOJIEJIb PYMHYBAaHHS TiPChbKUX N1OPIiJ] IPY OXOJIOIKEHHI, 3TiIHO 3 SIKO0 MOps, 3

YTBOPEHHSIM MaKpOTPILIMH y MacuBi 32 PPOHTOM OXOJIOIKEHHS PyXa€eTbCsl XBUJISL MiKpopyliHyBaHb. HasiBHiCTD



YTBOPEHHS 30HU MIKPOPYHHYBaHb MiATBEPIKEHO €KCIIEPUMEHTANIbLHO. BCTaHOBJIEHO, 110 ITIMOMHA TPOHUKHEHHS
CHCTEMHU TPIIIMH yIIn6 MacHBY B 3aJI€5KHOCTI Bif] pi3HUIi TeMIIepaTyp HarpiBy Ta OXOJIOAKEHHS 3a OJMH i TOM Ke
4ac OIMCYEThCS JiHIHO0 QYHKLiE 3 KyToBUM KoediliieHToM B Mexkax 0,001- 0,008, a 3aneXHiCTb 3pOCTaHHS
CTyIleHsI IpOOJIeHHs IOPif, Bif, Pi3HULi TeMIIEpaTyp HOCUTDb XapakTep napadosnu. OTpUMaHO 3aJI€XHICTb IJ1s
BU3HAYEHHS PO3Mipy KOMIPKU PO3TPICKYBaHHS ITOBEPXHI IOPOIHU IIPU Pi3KOMY OXOJIOIKEHHI. BCTaHOBIIEHO, 110
3aJI€KHICTb PO3Mipy KOMIPKM PO3TPiCKyBaHH4 Bifl Pi3HUIII TeMIIEpaTyp HarpiBy Ta OXOJIOAKEHHS Ha IIOBEPXHI
ripCbKUX MOPif ONMCYETHCS rinepboslivyHo0 (PYHKIIE0, IpY L[bOMY 3i 30inbIIeHHIM pisHULi Temnepatyp 200, 400,
600 °C posmip komipku csrae 8,2; 1,9; 0,83 MM 17141 TpaHiTy. [IpoBeieHi ZOCHimKeHHs IT0Ka3aau, o 3i 36i1bIeHHIM
pi3HULII TEMIIepaTyp HarpiB-0X0JIOIKEHHS MIBUJIKICTb OYpPiHHS aJIMa3HO KOPOHKOIO 3POCTAE I10 JIiHINHIN
3aJIEXKHOCTI, IIpY pisHULAX Temnepatyp 280, 430, 580 °C mBupKicts 6ypiHHg 36inbuyeTses B 1,4; 1,7; 2,1 pasu
BiITIIOBiJHO 110 BiIHOLIEHHIO 10 6YPiHHS HeoOpobeHoi nopoau. Ha 0CHOBI TEOpETUYHNUX Ta €KCIIEPUMEHTATIbHUX
IOCJIiZIPKEHb 3aITPOIIOHOBAHO CIIOCOOU peaidallii TepMOLMKIIIYHOTO PO3MIlIHEHHS B peaJIbHUX FipHUYO-
TEXHOJIOTIYHUX Npoliecax OB s13aHUX i3 PyHHYBaHHSIM Ta pO3IyLIyBaHHSM I10piA. PesysnbTaTy AucepTaniiiHoi
po6OTH y BUTJISIAI METOOUYHUX PEKOMEH 1ALl BIPOBaAKEHO Y HallioHalbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHinpoBchKa rnositexHika», KpuBopisbkomy HalioHanbHOMY yHiBepcuTteTi MOH YKkpainu, TOBapuCTBi 3
obMeskeHoto BianosinanpHicTIo «<AHA-TEMC». OuikyBaHu# eKOHOMIYHUY edeKT ckiagae 9 rpH Ha OJIUH METpP
CBEP/IJIOBMHU IIPU OYPiHHI aJIMa3HOI0 KOPOHKOIO JliaMeTpoM 59 MM, Ta IpY PO3MUPEHH] cBepasoBUHY 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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