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AHHOTaumsa. lposeseH CpaBHMTel'IbeII‘/‘I 3KOHOMMYECKMIN aHANN3 TEXHONOTUM pere-
Hepauun metTaniokepammnyeckmnx Crnaasos, pa3pa60TaHa HOBaA TeXHON0rnAa, OCHOBaHHaA Ha
MCcnoab30BaHNKN BbICOKUX TPagUNEHTOB ,El,aBﬂeHVIﬁ " CKOpOCTel\/‘i Harpysku C uenbto Co3gaHuA
npon3soacTtBa ynbtpagnucnepcCHbIX NOPOLIKOB BbICOKOM XMMMYECKON aKTUBHOCTU U CNNABOB
AnA p,aaneMUJero MCnoab30BaHUA.

Knrouyesble cnoea: sonbdppam, Kobaasem, uHCmpymeHm, meépovbili crnaas, 2emepo-
2eHHas cpeda, Oepekmoobpa3osaHue.

ECONOMIC ANALYSIS OF METAL-CERAMIC TOOL
REGENERATION TECHNOLOGIES

Y. Savchenko®, A. Gyrenko?
Senior Lecturer, Department of Mining Engineering, State Higher Educational Institution
"National Mining University”, Dnepropetrovsk, Ukraine, e-mail: savcheny@ua.fm
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Abstract. The comparative economic analysis of regeneration techniques of ceramic-
metal alloys, the technology of strong metal-ceramic alloys regeneration , based on the use
of high gradients of pressures and load speeds, generating by percussion waves, with the aim
of creation of imperfect structure of strong alloys for further grinding and production of ul-
tradisperting powders of high chemical activity has been worked out..

Keywords: tungsten, cobalt, tools, tungsten carbide, heterogeneous environment de-
fect formation.
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BeeaeHue. [Jobblva NonesHbix UCKONaemMbix M obpasyowmeca npu 3Tom
OTXOA4bl ABAAOTCA OAHMM U3 TNABHbIX UCTOYHMKOB 3arpA3HEHMA OKpPYrKatoLen
cpeabl. MpomblwneHHble N BbITOBbIE OTXOAbl METaN/I0B, 0CODEHHO TAXKENDBIX U
peaKux, B BUAE pacTBOPUMBIX CONEeN, Monaaatowme B BogHble 6acceliHbl (peku,
03€pa, BOAOHOCHbIE C/I0M 3eM/IN), NPEeACTABAAOT CEPbE3HYIO YrPo3y 340P0BbIO
4yesi0BEYECTBA, KMBOTHOMY M pacTuTesbHOMy mupy. MNoTomy B HacTosAwee
BPEMA OAHMM M3 BaXKHbIX NyTEM COKpalLeHMA Aobblun pya ABnAeTca yTuamsa-
umA 1 nepepaboTka 0TX0A0B - BTOPUYHOTO CbipbA B MPOMbILIJIEHHOCTW.

Hanbonee KpynHbIA UCTOYHMK BTOPMUYHOrO BOIbdpama - TBEpAOCMNAaBHOE
NpPoM3BOACTBO, HA AONK KOTOPOro npuxogutca 6onee nonosuHbl notpebnse-
MOro Bo/sibdpama.

TeBepaocnnasHbIM NOPOLWOK MNpeaHa3HayeH AN1A W3rOTOBAEHMA WHCTPY-
MEHTa, MCNO/b3yeMOro B MeTAaNNyprum M MaWMHOCTPOEeHUU. B HacToawee
BPEMA NOM CBEPXTBEPAbIX CMAAaBOB 3KCNOPTUPYETCA B Poccuio, a MHCTPYMEHT
NONMHOCTbIO 3aKYNaeTCA YKPAUHCKMMM NpeanpuaATUAMM NO MMMOPTY. B YKkpaunHe
MMEKTCA NPOMU3BOACTBEHHbIE MOLLHOCTU NO NnepepaboTke noma M Usrotosne-
HUIO M3 NOSYYEHHbIX TBEPAOCNNABHbBIX NOPOLIKOB MHCTPYMEHTA rapaHTUPOBaAH-
Horo KavectBa. MoTpebHOCTb YKpauHbl B TBEPAOCMNAABHbLIX MOPOLUKAX OLLEHMU-
BaeTcAa B 06beme 600-700 TOHH B roa,

Bonbdpam, Kob6anbT M HUKENb, OCHOBHblE KOMMOHEHTbI A1A NPOM3BOACTBA
TBEPAbIX CNAABOB - OCTpOoAedUNLMTHbIE MeTaN/bl. B ycnoBuax YKpanHbl OTXOA4bI
TBEPAbIX CNAABOB MOTyT NOYTU Ha 50 % BOCNOAHUTL NOTPEOHOCTL B Cbipbe ANA
npou3BoACTBA TBEPAbIX CM/IABOB. B CBA3M CO 3HAUYMTENbHO BO3pOCLIEN HeobXo-
ANMOCTbIO MCNOJIb30BAHMA BTOPMUYHOIO BOJIbGPaMOBOro CbipbA CO3AaHune 3¢-
beKTMBHOM TexHoNorMnm ero nepepaboTkm npuobpeTaeT MCKAKUUTENBHYIO
BaXKHOCTb. CyuiecTBytowme cnocobbl nepepaboTkmM 0TX040B TBEPAbBIX CNAABOB
BK/IHOYAOT B cebA OeCATKM TEXHONOrMYeCcKux onepaumin. Hecmotpa Ha nocrto-
AHHOE COBEPLUEHCTBOBAHME TEXHOMOMMU N 0O6OPYyA0BAHMA, KaxKaaA onepauma
COMPOBOXAAETCA HEMMUHYEMbIMM 3aTpPAaTaMM CbipbsA, MATEPUANOB U CPABHMU-
TeNIbHO BoNbWMMKM NOTEPAMM M BbIBPOCamMM NPOAYKTOB M peareHToB. YacTb ux
nonagaeT B OKpy)Katowyto cpeay. MNostomy npu Bbibope TeXHONOrMM nepepa-
H6O0TKM 0TX0[0B HEOOBXOAMMO YUUTLIBATDL MX MPOUCXOXKAEHME, CTENEHb YNCTOTbI
M O4HOPOAHOCTW.

Lienb pabotbl. MMpoBecT CpaBHUTENbHDLIN 3KOHOMMYECKMIA aHANU3 Tex-
HONOTUIM pereHepaunm MmeTanniokepaMmmyecknx cnaasos 1 Bbibpatb Hanbonee
"3KoN0rnMYecKm YUCTYO" 1 peHTabenbHy TEXHONOTUID NepepaboTKM O0TX0A0B.

Martepuanbl u pesynbratbl uccnepoBaHuii. CyecTByeT HECKOIbKO METO-
AO0B pereHepaumn oTxoaos BoAbdpamom KoHanbTOBbIX TBEPAbIX CM/IABOB: NU-
PO- U TMAPOMETANNYPTUYECKUIN, XMMUYECKUIA (XNOPHbIN, LLUHKOBDIN), TEPMOXMU-
MWYECKMA U C NPUMEHEHMEM 3SHEPTrMMU B3pbiBa OPU3AHTHbLIX B3PbIBYATLIX BE-
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wects. MNepBble ABa cnocoba CNOXKHbI, MHOTOCTaAUAHbI U TPYAOEMKM, Npeano-
NnaralT Hannume obopyaoBaHMA, CTOMKOrO B arpPeccUBHbIX cpefax, a TaKwKe
60/1blIOro pacxona 3/1eKTPoaHeprumn. KoHeYHbIMU NpoayKTaMKn NpU 3TUX cno-
cobax ABAAIOTCA C/IOXKHble coeAguMHEHMA Bonbdpama, Tpebylowme AONONHU-
TenbHOM nepepaboTkn. Kpome Toro, Bce oHM cBA3aHbl C BPeAHbIMM YCNOBUAMMU
TPYAa, YXYALEHUEM IKONOTMYECKOM 06CTaHOBKM.

fmapomeTannypruyeckas TEXHONOMUA BKAOYaEeT B cebsa cnaaBieHue oTxo-
0B C CENUTPON C NOocaeayloWmMm BbilenaymsaHMeM cnaaBa B cnabbix pacTBo-
pax BonbdpamaTta HaTpusa. M ganee Bce onepaumm NPoBOAAT TaK Ke Kak npwu
nepepaboTke BONIbGPaMOBbIX KOHLLEHTPATOB. YKa3aHHasA TEXHONOrMsA NO3BO/ISA-
eT No/siy4aTb BONbPPAMOBbLIN aHIMAPUT U OKUCb KOBanbTa BbICOKON YMUCTOTbI.
3TOT cnocob HesameHUM Npu nepepaboTKe 0TX0A40B, HEOAHOPOAHbIX MO COCTa-
BY W 3arpA3HEHHbIX APYIMMU NPUMECAMM (OTNasHHbIE NAACTUHbI, Pa3Hble Map-
KM CNNaBoB U T.M.).

OKUCANTENbHO-BOCCTAHOBUTEIbHBIN CMNOCO6 WMHTEPEceH Tem, 4YTO 34ecb
NCNONb3YyeTCA TO e camoe obopyaoBaHWe, YTO U ANA NPOM3BOACTBA TBEPAbIX
cnnasoB. MeTop, 3aKo4aeTca B TOM, YTO KyCKOBble OoTXoAbl (TWaTeNbHO 04u-
LWeHHble, rpynnbl BK) oKkucnaoT, pasmanbiBatoT, BOCCTAHABAMBAIOT, NOJyYas
CMecb Bonbdpama M KobanbTa. MonyyeHHYIO CMeCcb MeTanioB KapbuamnsyoT u
Aanee nepepabaTbiBalOT MO TUMNOBOM TEXHONOTMM NPOU3BOACTBA TBEPAbIX
CNNaBoB.

Tepmoxnummyeckuit cnocob, 3aKNoYatoLWKNNCa B OKUCNEHUN OTXOA0B C Mo-
cneaylowmMm BOCCTAaHOB/IEHMEM W Kapbuamsauumeidr OKUCNEHHbIX MPOAYKTOB,
MMeEeT HECKONbKO BapWaHTOB, KOTOPblE MOMKHO YCNOBHO pas3fennTb Ha ABe
rpynnbi:

TPAaANLUMOHHbIE TEXHONIOTMK, B KOTOPbIX A1A Kapbuamnsaumm ncnonb3yercs
Ca)ka W, TaK Ha3blBaemble "beccaxkuctble" TexHonornm, npeaycmaTtpmusatowme
nposegeHne Kapbuamnsaymm B OCHOBHOM B METAaHOBOAOPOAHOM ra3oBon cpe-
ne.

B 060omx cnyyanax OKMUC/EHHbIM NPOAYKT BOCCTaHaBAMBAETCA B BOAOPOAE, a
3aTeM BOCCTaHOBJ/IEHHbIE MOPOLIKN NNOO LUMXTYIOT C CaXkel U KapbuamsnpyoT B
BogopoAe, NMBO HenocpeaCcTBEHHO HAYIrNEPOXKMBAOT MeTaHOBOAOPOAHOWM
CMECbH0.

OpHaKo NpUMMeHstoWmMeca cocTaBbl 3TOM cmecu He obecneymBaloT CTa-
6MNBbHOCTM MONYYaeMbIX TBEPAOCNAABHbIX CMECEN MO COAEPKAHUIO yrnepoaa.
Moatomy AnAa peryaMpoBaHUA COCTaBa MOJIyYaeMblX MOPOLLKOB NO yraepoay
HEObX0AMMO NMPUMEHATb pPa3MyHbie MPUEMbBI, 3HAUMTENbHO YCAOXKHAKOWME
TEXHONOTUIO.
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LIMHKOBbIM MeTo4 OCHOBAH Ha TOM, YTO KOBanbT Kak CBA3KA TBEpPAbIX
cnnasosB npu temnepatype 600-800°C pacTBopAeTCA B MUAKOM LIMHKE, YTO B
KOHEYHOM cyeTe, NPUBOAUT K PA3pPYLLUEHUIO TBEPAOCNNABHbIX U34ENUN.

Pa3paboTaHa NPOMbIWNEHHAA BbICOKOIPPEKTMBHAA TEXHONOIMA MPOU3-
BOACTBA peXyllero, paspywatowero u1 ¢opmoobpasyowero MHCTPYMeHTa 13
BONIbOPamoKobanbTOBbIX N BONbPPAMOHUKENEBBIX CM/IABOB NYTEM NPAMOM pe-
reHepauMm BTOPUYHOIO CbipbA 6€3 MCNONb30BaHUA TEPMOXMMUYECKUX U Me-
TAaNNypruyeckmux metonos [2].

TexHoNOrMA NPUHUMNMUANBHO OTAMYAETCA OT CYLLEeCTBYOLWMX BbICOKMMM
TEXHUKO-3KOHOMMWYECKMMW MOKa3aTeNAMM, MPOM3BOAUTENBHOCTBIO, MaNok
SHEProéMKOCTbIO M 3KO/IOTUYECKOM YMCTOTOM.

TexHonorna obbeanHAET TEXHONOTNYECKME NMOTOKU YTUAU3AUMWN TBEPLO-
CNIaBHOrO I0OMa, U3roTOBNEHUE PEAKLMOHHbIX aMnya, NPUroToBAeHNe B3PbIB-
4yaToM cmecu u 3apanos BB, pereHepauuto, KnaccupmKkaymio, TOHKUI NOMOA U
CneKaHue, peanunsauma KOTopbix U obecneymBaeT Nosy4yeHne roToBOM NpoayK-
umn. BocctaHoBneHMe BoOAbPpamocoaeprKalled CMecu OCyLLeCcTBNAeTCA B
YCNOBUAX OENCTBUA BbICOKUX FPAANEHTOB OAB/IEHUIM U CKOPOCTEM HArpy»KeHus
B PEAKLMOHHbIX UMANHAPUYECKUX aMNynax, NogBepraemMbiX B3pbIBHOW Harpys-
Ke, reHepupyemon AeToHauuen oCecCMMMETPUYHOro 3apAaa B3pPbIBYATOro Be-
wectsa (BB).

MeTannokepamuyeckne TBEPAbIE CMNAaBbl OTHOCATCA K reTeporeHHbiM
cMecAM, B cpefe KOTOPbIX eCTb NMOBEPXHOCTU, HA KOTOPbIX MPOUCXOZAT pa3pbl-
Bbl Nt0ObIX MUKPOCKONMYECKUX NapameTpoB. N3BecTHble pe3yabTaTbl TeEOpeTU-
YECKMX WM 3KCNePUMEHTA/IbHbIX WUCCNeA0BaHUIMA MOKA3blBalOT, YTO HaAMuMe B
cpese KOMMOHEHTOB C Pa3/IMYHOM CHUMAEMOCTbIO, NIOTHOCTbIO, HEpPAaBHOME-
HOCTbIO pacnpegeneHma ux no obvemy, 0bycnasanBaeT CyLWECTBEHHYIO Pa3HU-
Ly B Npupoae pacnpocTpaHeHUA yaapHbIX BOJIH OT UMElOLWero mecrta B 04HO-
POAHbIX KOMNAKTHbIX cpegax [3]. CneayeT OTMETUTb, YTO B OT/IMYME OT KAacCu-
YeCKMX MEXaHMKO-TEPMUYECKMX CNoCcOOOB BO3AENCTBMA, UMEKOLLMX OrpaHu-
YeHHble BO3MOXHOCTU, KaK NO MEXaHUYEeCKOoMY, TaK U PU3UKO-XMMUYECKOMY
B/IMAHUIO, YAAPHO-BOIHOBAA 06paboTKa BHOCUT M3MEHEHMA B CTPYKTYpYy Ha
BCEX MACLWTAbHbIX ypOBHAX. B 3TOM CBA3M MAeAa CTUMY/IMPOBAHMA NPOLLECCOB
AedekToobpasoBaHNUA M XMMUYECKOM aKTMBALMKM BOAbPPaAMOCOEPHKALLUMX
CNAABOB YAAPHbIMM BOTHAMM OKA3a/1aCb }KU3HEHHOM M N10A40TBOPHOM. [1, 2].

PekomeHAyembli NPOEKT NpeaycMaTpuBaeT OpraHU3aumio egUHCTBEHHO-
ro B YKpaumHe LUeHTpa Mo nepepaboTKe /s0Ma CBEPXTBEPAbIX MATEPUANOB
(sonbdppama, kobanbTa, monmbaeHa, HUKeNs, TaHTana), c 06vbLEeMoM NPoOn3BOA-
CTBa TBEPAOCN/IAaBHOro Nopowka 60 TOHH B roa. B ganbHenwem uwenecoobpas-
HO PacCWMPUTb YH4ACTOK CO 3HAYUTENIbHbIM YBEIMYEHNEM €r0 MOLHOCTU B COOT-
BETCTBMM C NOTPEOHOCTAMM PbIHKA.
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CTpaterma MapKeTMHra 3aK/al4aeTcA B MOCTAaBKe MNPOAYKLMMK, COOTBET-
CTBYIOLLEN MUPOBOMY YPOBHIO KauecTBa, NO LLleHaM HUXKe PbIHOYHbIX Ha 5-10%.

HoBaa TexHONOrnA ycTonunBa K BO34ENCTBUIO HEraTUBHbIX GpaKTOpoB. bes-
ybbITOUHaA paboTa yyacTka obecneunsaetca npm obveme npoaak cebiwe 11 1
B roa. MNpu CHUKeHUn ueH Ha rotosyto npoaykumnto Ha 10-20% namn ysenndyeHum
3aTpaT Ha OCHOBHble MaTepuanbl Ha 20-50%, peHTabenbHOCTb NPOAYKLUN CO-
ctaBuT 60-70%, TO ecTb ByaeT 4OCTaTOYHO BbICOKOM.

MoKa3zaTenn skoHoMMYecKon 3GPeKTMBHOCTM NPOEKTA Caeaytowme:

— yncTan coBpemeHHaa ctommocTb (NPV) 3a pacyeTHble rogbl peannsaumnm
npoekTa (5 net) coctaBnaet 6onee 1265 TbiC. 40NN, YTO OTBEYAET YCNOBUIO 3¢-
dekTnBHOCTH, Npu KoTopom NPV aonxHo 6bi1Tb >0;

— MHAEKC peHTabenbHocT nHBectnumin (JR) - 6,0 (T.e. JR > 1);

— 3aTpayeHHble KanBAOXKEHNA NOMHOCTbIO OKYNATCA Yyepe3 8 mecALeB No-
Cne BblAeNEeHUA KpeauTa.

MpombllwNEeHHOE OCBOEHME TEXHONOTUN pereHepaLmmn, No3BoAAET PELWNTD
HECKO/IbKO BaXKHEMLLNX ANA SIKOHOMMUKM YKpauHbl npobnem:

YTUAN3AUMIO OMA CBEPXTBEPAbIX MATEPMUAIOB U CNIABOB C UX NOCNeay-
OLLMM BOCCTAHOB/IEHMEM U COOTBETCTBEHHO 3HAYUTE/NIbHOM IKOHOMMEN CTpa-
TEerMyecKoro CblpbA;

MCNO/Ib30BAHME HOBOM TEXHONOTMMWU C UCKNOYEHNEM NMPUMEHEHMA MANo-
3ppeKTUBHbIX cnocoboB nepepaboTkn AePUUMTHOIO CbipbA U BbINYCK NPOAYK-
UMM MMPOBOTO YPOBHA KayecTBa;

NOCTENEHHbIA OTKA3 OT MMNOPTA B CTOPOHY TBEPAOCN/IABHOrO MeTanno-
KepamMmn4ecKoro MHCTPYMEHTQ;

YMeHbLUEHME, @ 3aTEM M OTKA3 OT 3KCMOPTa 3a npegennl YKpauHbl 1O0Ma
CTpaTernyeckmMx MaTepmuanos M CNAaBOB, C MEPEXOAOM K IKCMOPTY rOTOBbIX U3-
AENNIA-NOPOLIKOB U MHCTPYMEHTA, YTO 3HAUYMUTE/NIbHO YBE/NIMYUT Ba/ItOTHbIE MO-
CTYNAEHMA B CTPAHY.

BbiBoa. lpoBeaeH CpaBHUTENbHbIA SKOHOMUYECKMIA aHANN3 TEXHOIOTUM
pereHepaumMmn MeTan/IoOKepaMmMYecKMx cnnaBoB. [MOKaszaHa MNpPUHUMNMANBHAA
BO3MOXHOCTb MCMNO/Ib30BaHUA yAAPHO-BONHOBOM 00paboTKM, Kak ¢aKTopa
CTUMYNMPYHOLLEro NPOLECChl Pa3pyLeHnsa NOPOLIKOBbIX U34ennit Ntobon KoH-
burypaumm, ¢ Uenbto NONYyYEeHUA BbICOKOKAYECTBEHHOrO MOPOLIKA AAA AaNb-
Henwen POPMOBKM, CNEeKaHMA U NPOU3BOACTBA MHCTPYMEHTA PA3/IMYHOrO
Ha3HAYeHMA, NpPeasioXKeHa 3KONOrMYECKM 4YMCTaa TexHosaorva nepepaboTku
CBEPXTBEPAbIX MATEPUANOB, METAN/IOKEPAMMUYECKUX COCTABAAIOLWMX YyCTapes-
e BOEHHOM TEXHMKM U Pa3NnyHbIX BUAOB boenpmnacos.
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ENEKTPOHHMUIN KOMEHTAP fIK CYMACHUIM NEAATOTYHUM 3ACIE
B3AEMOAII 31 CTYAEHTAMMU

A.B. bopuceHko
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AHoTauifa. CyyacHuin iHbopMaLLIMHMIA OCBITHIM NPOCTIP 3HAaXOAUTb B LLUBUAKOMY NpoLe-
Ci dopmaui Ta CNPUYMHAE NepeBNaLUTYBAHHA HA HOBUI piBeHb 3abe3nevyeHHA HaABHUMN yu-
60BO-METOANYHMIA KOMMJIEKC HAaBYa/IbHUX 3aKNagis. Buknagay cTae akTMBHMM OpraHisaTo-
pom Ta PyHAATOPOM iHHOBALIMHMX MeAaroriYyHMx CTpaTerii, cepes AKUX neplue micue 3a-
MMaloTb iHOOPMALIMHO-KOMYHIKaTUBHUIA KOMNEKC. B cTaTTi byae po3rnAaHyTa iHHOBaLiMHa
OpraHisauisa HaB4YaNbHOroO Mpouecy Ta, 30Kpema, Moro AMCTaHUiiHe enekTpoHHe 3abesne-
yeHHA. OcobnumBa yBary byge npugineHa 3acTocyBaHHIO QYHKLiT «KOMEHTap» NpPW BUKOPUC-
TaHHi po3pobaeHMm nNegarorom HaBvasbHUM Beb-pecypcom. binbl AeTanbHO aKLEHTOBaHO
MOro poJib, MOXAMBUIA PYHKLIOHAN Ta 0COB/IMBOCTI 3aCTOCYBaHHA MPW OCBITHIM B3aemogii
BMKNAZaua 3i CTyAeHTaMMU.

Knwoyosi  cnosa:  iHpopmauiliHo-KOMyHIKGmMuUBHi  mexHonoeii,  iHgpopmauiliHo-
KOMYHIKamueHuli Komraekc, iHHosauiliHi mexHonoeili, ducmaHyiliHe enekmpoHHe 3abe3rne-
YyeHHs, seb-pecypc, bs102, briozocghepa, enekmpoHHUU KomeHmap, OUOAKMUYHI po3pobKu.

THE USE OF ELECTRONIC COMMENT IN EDUCATION

Denis Borisenko
Postgraduate student, assistant of department "Technology and Design", Ukrainian Engi-
neering Pedagogics Academy, Kharkiv, Ukraine, e-mail: denbork@mail.ru

Abstract. The modern information educational space is in fast process of formations
and causes reorganization on new level of providing an available educational and methodical
complex of educational institutions. The teacher becomes the active organizer and the
founder of innovative pedagogical strategy among whom first place win an information and
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