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1. TlpencraByiena po6oTa NpucBsideHa BUPiLlIeHHIO HAYKOBOI 334a4i 36ib1eHHS e(peKTUBHOCTI IIpoLecy yapHO-
XBUJIbOBOI OOPOOKU JIOMY TBEPAMX CILJIABIB 3 iX NOAA/IBIINM BiJHOBJIEHHSIM Ha OCHOBI BUOODY CXEMU J€TOHYBaHHI
OpU3aHTHOI BUOYXOBOi P€4OBMHU, OOIPYHTYBAHHS {i pEXKMMHUX Ta KOHCTPYKTUBHYUX [TaPaMEeTpiB, BCTAHOBJIEHHSI
3aJIEXKHOCTEH B3aeMOJIii 3 TOAPIGHIOBAHOIO MACOIO Ta YAOCKOHAJIEHHS TEXHOJIOTIi BUpOOHMIITBA PKy4OTo,
PYHHYIOUOTO ¥ POPMOTBOPHOTO iHCTPYMEHTY 3 BOJIbPPaMOKODOATIbTOBUX i BOJIbPaMOHiKeIeBUX CILJIaBiB 3i
3HAYHOIO €KOHOMIEIO CTPATETiYHOI CUPOBUHM LIJISIXOM NPSIMOi pereHepatlii BTOpUHHOI CUPOBUHU 0€3 BUKOPUCTaHHS
TEPMOXIMIYHUX i METaNypriiHUX METOZIB. B po6GOTi pO3IyIsiHYTO Ta IPOAHaJi30BaHO BpaxyBaHHS BILIUBY YAAPHO-

XBUJIbOBOI OOPOOKU JIOMY TBEPAMX CILJIABIB 3 iX OAA/IBIINM BilHOBJIEHHSM 6€3 BUKOPUCTAHHS TEPMOXIMIUHUX i



MeTasyprilHUX MeTOZiB Ta 3a0IAPKEHHS BOJIbPPaMy i KOOAJIBTY, SIK CTpaTeriYHUx Marepianis. OTpuMaHi
aHaJIITUYHI 3aJI€5KHOCTI Ta Pe3y/IbTaTy YUCEeJIbHOTO iHTeIrPyBaHHS JO3BOJIVJIM BU3HAYUTH 3B'SI30K [TapaMeTpiB
iHiil0BaHHS NJIOCKUX 1 UUIIHAPUYHKX [1I0BEPXOHD i BCTAHOBUTHU He JIiHIMHICTb B3a€MO3B'SI3Ky [1apaMeTpPiB IIPU
iHiniIoBaHHi BUOYXOM IJIOCKUX i UUJIIHAPUYHUX [TOBEPXOHbB 32 iHIIMX PiBHMX YMOB. PO3p06J1€HO MaTEMAaTUYHY
MO/IeJIb PO3PAXyHKY F€OMETPUYHUX MapaMeTPiB UWIIHAPUYHUX i IJIOCKUX IIPUCTPOIB 06POOKU TUCKOM 3
ypaxyBaHHSM CTBOPEHOI pO3paxyHKOBOI MOJieJli IOPUCTOrO CEPelOBUINA, 110 CKIAaNaeThCs i3 cymilti gBox abo
IeKinbKox Marepiasis. [IokazaHo, 10 BILJIMB HABAaHTAKEHHS HAa PEAKLiHY 30aTHICTh OPOLIKIB iCTOTHO IiBUILy€E
BHYTPIIIHIO €HEPTrilo, KA 3HAaYHO MPUCKOPIOE TPOLLECH KOMITAKTYBaHHS i CITiKaHHSI IIOPOILKIB, [IPX LIbOMY 3POCTa€
XiMiYHa aKTUBHICTb. BusiBIIEHI SBUIIA aIOTPOIIYHUX [IEPETBOPEHD IIPU MEXaHIYHOMY 31piOHIO-BaHHI JIOMY TBEPAUX
CIJIaBiB eHeprielo BUOyxy Opu3aHTHUX BP, 1110 103BOJIMIIO BUTOTOBIISITY TBEP CIJIaBU 3 MifBUIIEHUMU (i3uKO-
MEXaHI{YHMMU XapaKTepucTukamu. Habysa nonanboro po3BUTKy TEXHOJIOTIS IOMEJy NOIpibHEeHOI KPyIKU
TBEPJIOTO CIJIABY, SIKA BiZIPi3HSAETHCS 3aMIPOBAI)KEHUM MEeTOAOM MiABUILeHHS e(DeKTUBHOCTI IOMeJy oI pioHeHOl
KPYIIKY TBEPAOTO CIJIaBYy 32 PAXYHOK BCTAHOBJIEHHS KPUTEPIIB ii KPYNTHOCTI, 110 LO3BOJINIIO 3MEHIIUTH TPUBAJIICTh
Ipoliecy omesy Kpynku. Po3pobseHa NpoMucIoBa BUCOKOe(eKTUBHA TEXHOJIOTiSI BUPOOHUIITBA PDKYUYOro,
PYIHYI0UOTO i (POPMOYTBOPIOBATILHOTO iIHCTPYMEHTY 3 BOJIb()PAMOKOOAIbTOBUX i BOJIb()PAMOHIKEIeBUX CIIJIaBiB
IIJISIXOM IIPSIMOI pereHepallii BTOpUHHOI CHPOBUHY 6€3 BUKOPUCTAHHS TEPMOXIMIYHUX i MeTaJIyprilHUX METO[IiB,
sKa 3axulleHa naTeHToM YKpainu ta nareHToMm HimeyunHu. Po3po6sieHo, HOoCipkeHO Ta BUTOTOBJIEHO BIleplIe
HOBUU TBEPAMI CIJIaB, O€P>KaHUI [1epePOOKOIO BilXOMiB KOHBEPCIMHOTr0 BOJIb(PAMHIKEIEBOTO CIJIABY 3
I0JIaBaHHSIM K06asbTy. [I0Ka3aHO NPUHLMIIOBY MOXJIMBICTh BUKOPUCTAHHS yIaPHO-XBUJILOBOI 0OPOOKH, SIK
disnyHOrO (HaKTOpYy, 10 CTUMYJIIOE IIPOLIECU PYHHYBaHHS IOPOUIKOBUX BUPOOIB Oyb-sK0i KOHirypaliii, 3 MeToo
OJlEP>KaHHSI BUCOKOSIKICHOTO TIOPOILKY 17151 I0JaJIbIIoro GOpMyBaHHsI, CIIiKaHHS 11 BUPOOHUIITBA iHCTPYMEHTA
pi3HOro npusHavyeHHs. [IpoBeieHi B pOOOTi TEOPETUYHI Ta €KCIIEPMMEHTAJIbHI JOCIIIIPKEHHS 0yJId BUKOPUCTAaHI 1714
BUTOTOBJIEHHS MapTill iHCTPYMEHTY 3 BIleplle po3pobJIeHOro HOBOr'O TBEPHOTO CILIaBy. 3alpOIIOHOBAHI IPUCTPOI
Ipo6JIeHHS TBEPIVX CIIJIaBiB i po3p06ieHi MeTOoAU 306€pe’KeHHs! YAAPHO-CTUCHYTUX PEUOBMH 3HANIIIN [IPAKTUYHE
BIIPOBAJI)KEHHA Yy NpaLisIX 3 pereHepauii Teepaux ciasiB HTY «/IHIIpoBChKa oiTexHikay, Jlep>kaBHOMY
iHKeHepHOMY LIEHTPi TBepauX CIIaBiB «CBiTKepMeT» i CBITJIOBOACHKOMY Ka3€ HHOMY KOMOIHATI TBEPAUX CILIABIB i
TYTOIIJIaBKUX MaTe-piajiB. [[poMHUCI0BUMU BUIPOOYBAHHSIMU BCTAHOBJIEHO, 110 TPUBAJICTH [IPOLECy [TOMeJTy
IIOPOLIKY, 06p061€HOTr0 BUOYXOM, 6isbll HDK B 20 pa3iB MeHIIEe B IOPiBHSIHHI 3 iCHYIOUOIO TEXHOJIOTI€I0 IIOMEITY, 110
CIIpUsi€ 3HIDKEHHIO €HEeProCOKMBAHHS NPoLecy NOApi6HEHHS TijIbKYU 110 OJHOMY arperary Ha 7,75 MBT.
BuroroBsieHi mpoMucoBi apTii FipHUYOTO iHCTPYMEHTY 3a BIleplle pO3pO0JIeHOI0 TEXHOJIOTIEI0 BIIPOBAKEH] y
BMPOOHMYMX YMOBaxX 1axT 3axigHoro Ta LleHTpanbs-Horo Jlon6acy, BAT «Jlporobuyucbkuii 1oaoTHui 3aBoay», HI13
«IliBneHHui MalIMHO-0yIiBHUI 3aBOJ», IHIMPOIETPOBCBKOMY METU3HOMY BUPDOOHMYOMY 00’€JHaHI, [lep>kaBHOMY
iHKeHepHOMY LIeHTpi TBepauX cIiaBiB «CBiTkepmeT» Ta Ha TOB HBII «Tanrcren». be336butkosa po6oTa IilsiHKI
3abe3mnevyeThcs Mpu obcsirax npogaxis 11 TOH B pik. [Ipu 3HMKEHHI 1IiH Ha TOTOBY IpoAyKLito Ha 10-20%
30i/IbII€HHI BU-TPAT Ha OCHOBHI MaTepianu Ha 20-50% peHTabesnbHiCTh NpoAyKii mocsrae piBHs 60-70%.
TexHOoJI0risI IPMHIMIIOBO BiAPI3HAETHCS Bif, iCHYI0OUMX BUCOKMMU TEXHIKO-€KOHOMIYHMMY ITOKA3HMKAMY,
MIPOAYKTUBHICTIO, MaJIOl €HEPTrOEMHICTIO i €KOJIOTIYHOK YUCTOTO0. 3alIpONIOHOBAHA €KOJIOTIYHO YUCTA TEXHOJIOTIS
nepepoOKU HaATBEPIUX MaTepiajliB, MeTaJOKepaMidYHUX CKJIaJOBUX 3aCTapisioi BiliCbKOBOI T€XHIKU i Pi3HUX BUJIIB

6oenpunacis.

2. The paper is dedicated to solving the scientific problem of increasing the efficiency of the shock-wave process
of scrap of hard alloys with their subsequent restoration on the basis of the choice of the scheme of detonation of
a bristle ex-plosive substance, justification of its regime and structural parameters, establishing dependencies of
the interaction with the crushed mass and improving the technology of cutting, destroying and forming tool of
tungsten cobalt and tung-sten-nickel alloys with significant cost savings of strategic raw materials direct recovery
of recyclable materials without the use of thermochemical and metallurgical methods. The paper considers and
analyzes the influence of shock-wave processing of scrap of hard alloys with their subsequent restoration without
using thermo-chemical and metallurgical methods as well as saving tungsten and cobalt as strategic materials. The
obtained analytical correlations and the results of numerical integration allowed to determine the connection



between the parameters of initiation of planar and cylindrical surfaces and to establish the nonlinearity of the
interrelation of parameters at the initiation of explosion of plane and cylindrical surfaces un-der other equal
conditions. The mathematical model of calculation of geometrical parameters of cylindrical and flat pressure
treatment devices is developed, taking into account the created calculation model of a porous medium consisting
of a mixture of two or more materials. It is shown that the effect of loading on the reactivity of powders
significantly increases the internal energy, which greatly accelerates the processes of compacting and sintering of
powders, while the chemical activity increases. Detected phenomena of allotropic transformations in the
mechanical shredding of scrap of solid alloys with the energy of explosion of brisant explosives, which made it
possible to make solid alloys with increased physical and mechanical characteristics. The technology of grinding of
solid alloy crushed grains has developed further, which differs by introducing the method of improving the
efficiency of grinding of crushed grains of hard alloy due to the establishment of the criteria of its granularity,
which has reduced the time of the grinding process. The industrial highly effective technology of production of
cutting, destroying and shaping tools from tungsten-cobalt and tungsten-nickel alloys is developed by direct
regeneration of secondary raw materials without the use of thermochemical and metallurgical methods, which is
protected by the patent of Ukraine and the patent of Germany. A new solid alloy, obtained by recycling of the
tungsten-nickel conversion alloy scrap with the addition of cobalt, was developed, investigated and made for the
first time. The basic possibility of using shock-wave processing as a physical factor stimulating the destruction of
powder products of any configuration is shown in order to obtain a high-quality powder for the further formation,
sintering and production of a tool for various purposes. The theoretical and experimental researches which were
carried out, were used to make batches of the tools from the first developed new solid alloy. The proposed devices
for the fragmentation of hard alloys and developed methods for the preservation of shock-compressed substances
have found practical implementation in the works on the regeneration of hard alloys at Dnipro University of
Technology, the State Engineering Center of hard alloys "Svitkermet" and Svitlovodsky State-owned combine of
hard alloys and refractory materials. In-dustrial tests have shown that the grinding process time of the powder
treated with the explosion is over 20 times less than of the existing grinding technology, which contributes to
reducing the energy consumption of the grinding process in only one aggregate at 7.75 MW. The manufactured
industrial batches of the min-ing tool using the newly developed technology were introduced in the production
conditions of the mines of the Western and Central Donbass, OJSC "Drogobych Dipper Plant", the South Machine-
Building Plant, the Dnipropetrovsk Metal Production Association, the State Engineering Center of solid alloys
“Svitkermet” and at the Tungsten Scientific Production Enterprise Ltd. The break-even level of the site is reached
at the level of sales of 11 tons per year. With a decrease in prices for the finished products by 10-20%, increase in
the cost of basic materials by 20-50%, the profitability of products reaches the level of 60-70%. The technology is
fundamentally different from the existing ones by high technical and economic indicators, productivity, low energy
consumption and environmental cleanliness. The ecologically pure technology of superhard materi-als processing,
metal-ceramic components of outdated military equipment and various types of ammunition is suggested.
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