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ocl>iu,iiiuoro onoueuTa ua )J.ucepTau,iiiuy po6oTy 
3y6Ka IOpiH €BreuoBH11a 

«0TITMMi3au.i5I npou.eciB BMpo6HMlJ.TBa Ta BMKOpMCTaHH5I BOJIOKOH, MiKp0<pi6ptt Ta 

MiKpoc<l>ep, OTpMMaHMX MeTO,I(OM neperpiTMX po3TIJiaBiB 6a3aJihTy», 

npe,n:cTaBJieHOl Ha 3,n:o6yTT5I HayKosoro CTyneH5I KaH,I(M,I(aTa TeXHi11HMX HayK 

3i cneu.ianbHOCTi 05.02.01 - MaTepian03HaBCTBO 

.. 

AKryaJihHiCTh TeMH )J.HCepTau,iiiuoro )J.OCJii)J.LKeuuH. Ha cooro,n:m 1cHye 

qlfMaJIO npo6JieM, 5IKi TIOB'5I3aHi 3 BMKOpMCTaHH5IM 6a3aJibTOBMX npo,n:yKTiB, OCKiJihKM 

po3p06JieHi TeXHOJTOriil <l>opMyBaHH5I BMpo6is Ha IX OCHOBi € He,I(OCKOHaJIMMM. 

HacaMnepe,n: BMHMKaIOTb CKJia,I(HOIIJ,i 3 TeXHOJiori11HMM npou.ecoM OTpMMaHH5I 

p03TIJiaB1B 3 6a3aJibTOBMiCHoro IIJ,e6eHIO, IIJ,O Il0Tpe6ye BMKOpMCTaHH5I 

BMCOKOTeMnepaTypHoro o6na,n:HaHH5I. BttcoKi TeMnepaTyptt 3YMOBJIIOIOTh 

pyilHyBaHH5I <l>yTepyBaJibHMX MaTepianiB Ta 3a6py,n:HeHH5I po3nnasy, llJ.O 3HM)J(Y€ 

5IKiCTh oTpMMaHMX sonoKoH a6o MiKpoc<l>ep. B i HrnoMy BMna,n:Ky cKna,n:Ho 

KOHTpOJIIOBaTM BMiCT TyronnaBKMX cnonyK B 6a3aJibTOBMicHiH CMpOBMHi, IIJ,O . . . 
npM3BO,I(MTb ,I(O OTpMMaHH5I npo,n:yKTIB 3 pl3HMM BMlCTOM TyronnaBKMX BKJII011eHb, 

5IKi 3MiHIOIOTh snacTMBOCTi sonoKOH a6o MiKpoc<l_>ep y rnttpoKMX Me)J(ax. ToMy y 

CBiTOBlM npaKTMU.i 6iJihlll p03BMHyTi TeXHOJiori1 OTpttMaHH5I CKJIOBOJTOKOH a6o 

CKJI5IHMX MiKpoc<l>ep, O,I(HaK 6a3aJibTOBi npo,n:yKTM € 6iJihlll eKOJIOrI11HO 

npttsa6JIMBMMM nopiBH5IHO 3 npo,n:yKTaMM Ha OCHOBi CKJia, OCKIJibKM He MICT5ITb 

CTIOJIYK 6opy. 

AKTyanoHiCTh po6oTM non5rrae y po3po6u.i HOBMX MeTo,n:is po3nJiasneHH5I 

6a3aJibTOBOl CMpOBMHM, B pe3yJioTaTi 11oro MO)J(Ha OTpMMaTM BMCOKOTeMnepaTypHMH 

CTpyMiHh TIOBHiCTIO roMoreHi30BaHoro 6a3aJibTOBoro po3nnasy, llJ.O MO)J(e 6yTM 

nepepo6neHMH B pi3HOMaHiTHi BMCOK05IKicHi aMop<l>Hi 6a3aJibTOBi Bttpo6M. 

3B'H30K po6oTH 3 uayKoBHMH nporpaMaMu, nJiauaMH, TeMaMu. HayKoBi 

,n:ocni,n:)J(eHH5I ,I(MCepTau.iilHOl po60TM TIOB '5I3aHi 3 HayKOBMMM TeMaMM lHCTMTYTY 

npo6neM MaTepiano3HaBCTBa iM. I. M. <l>paHu.estt11a HAH YKpa1HM. ,ll,ttcepTaU.iHHa 

po6oTa ni,n:rOTOBJieHa B paMKax BMKOHaHH5I HayKOBO-,I(OCJii,I(HOl po60TM Ha 

3aMoBneHH5I MOH YKpa1Htt: «,ll,ocni,n:)J(eHH5I snnMBY Ti02 i Zr02 Ha Kopo3iHHY 

CTiilKiCTb BOJIOKOH CMJiiKaTHMX p03TIJiaBiB OCHOBHOro CKJia,n:y Ta Mi)J(<l>a3H0l 

B3a€MO,I(ll Ha Me)J(i BOJIOKHO-B'5I)J(Y11e ,I(JI5I CTBOpeHH5I KOMTI03MU.iH pi3Horo 

nptt3Ha11eHH5I» (,n:ep)J(aBHa peecTpau.i5I NQ 0107UOO 1954 ); «Mo.r:i:tt<l>iKoBaHi sonoKHa 

Ha OCHOBi CMpOBMHM ripcbKMX nopi,n: ,I(JI5I CTBOpeHH5I <l>inhTPYI011MX MaTepiani B 3 

BMCOKopo3BMHeHoIO nosepxHeIO MiKpo-, Me3o-, Ta MaKponop ttcTo1 CTPYKTYPM ,I(JI5I 

011ttIIJ,eHH5I BO,I(5IHOro Ta nosiTp5IHOro cepe,n:oBMllJ.a» (,n:ep)J(aBHa peecTpau.i5I 

NQ 0113U000313); «Po3po6Ka HenepepBHMX BOJIOKOH i3 CMJiiKaTHMX CMCTeM Ha 

OCHOBi ripcbKMX nopi,n: i3 TIOKpallJ.eHMMM <l_>opMyI011MMM BJiaCTMBOCT5IMM Ta 

ni,n:BMIIJ,eHMMM TeXHi11HMMM xapaKTepMCTMKaMM» (,n:ep)J(aBHa pe€CTpau.i5I 

NQ 0116U003507). 
CTyniuh o6rpyuToBauocTi uayKoBHX noJioLKeHh, BHCHOBKiB i 

peKOMeH).J,au,rn, ccl>opMyJihOBaHHX B ).J,UCepTau,n. Ili,n: qac BMKOHaHH5I 

,I(MCepTau.iilHOl po60TM BMKOpMCTaHO MeTO,I(M BM3Ha11eHH5I MexaHi11HMX (MiU.HiCTb Ha 
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CTHCHeHH51 Ta po3plIB) Ta eKcnnyaTa:UJHHHX ( 3HOCOCTiMKiCTh, XIMP·IHa CTlliKlCTh •• 

BOJIOKOH B JIY)l(HHX Ta KHCJIOTHHX cepe,n:oBHIIJ.ax) xapaKTepttcTHK. CTpyKTYPY 

.n:ocni.n:)l(eHO cyqacHMMM MeTo,n:aMM OilTMqHoI Ta CKaHyIOqo} eJieKTpOHHOI 

MiKpocKoni1, a TaKO)I( MeTo,n:oM peHTreHocneKTpanhHoro attani3y. KoMn '10TepHi 

eKcnepMMeHTM npoBe,n:eHO 3 BMKOpMCTaHH5IM MeTo.n:y CTaTMCTMqHMX BHnpo6yBaHh 

(MoHTe-Kapno ). IIo6y.n:osaHo MaTeMaTMqHy Mo.n:enh npou,ecy nepeHocy Tenna, Ha 

OCHOBi 5IKOI IlOBe,ZJ,eHO OilTMMi3au,iIO BTpaT eHepri1 m.n: qac eKcnnyaTau,11 

BMCOKOTeMnepaTypHMX Tpy6onpOBO,ZJ,iB Ta arperaTiB. 

TaKMM qMHOM, eKcnepttMeHTaJihHi pe3yJihTaTM, ttayKoB1 noJIO)l(eHH» Ta 

BMCHOBKM, npe,ZJ,CTaBJieHi B ,ZJ,McepTau,iifHiii po6oTi, € ,ZJ,OCTOBlpHMMM, a lX 

o6rpyHTyBaHH51 npoBe,ZJ,eHO 3 Heo6xi,ZJ,HOIO IlOBHOTOIO. 

HayKona HOBH3Ha. Ha ocHoBi aHani3y nocni.n:osttocTi cpa30BMX nepexo.n:is 

Bnepme ccpopMyJihOBaHO OCHOBHi npMHU,MilH MeTo,n:y neperpiTMX p03IlJiaBiB, 51Ki 

BMKOpMCTOBYIOTh ,ZJ,JI51 BMpo6HMU,TBa BMCOK051.KicHMX aMopcpHMX npo.n:yKTiB 3 

6a3anhTOBo1 cMpOBMHM. Po3nJiaB OTPMMYIOTh ruJI5IXOM mBM,ZJ,Koro po3irpiBy 

CMpOBMHM ,ZJ,O TeMnepaTyp BMIIJ.MX Ha 200-3 00 °C 3a TeMrrepaTypM IIJiaBJieHH5I 

Haif6iJihlli TyronnaBKOro CKJia):(HHKa IIIMXTM npM iHTeHCMBHOMY eJieKTpOMarHiTHOMY 

Ta KOHBeKu,iifHoMy nepeMimysaHHi, IIJ.O ,ZJ,03BOJI51€ 3a MlHlMaJihHMx BMTPaT eHepri1 

OTpMMyBaTM CTa6iJihHMH CTpyMiHh IIOBHiCTIO roMoreHi30BaHoro 6a3aJihTOBoro 

po3rrJiaBy. 

Brrepme OTpMMaHO 6a3aJihTOBY MiKpocpi6py Ha OCHOBl no.n:pi6HeHMX 

mTaneJihHMX BOJIOKOH ,ZJ,JI51 06' €MHoro apMyBaHH51 KOMII03MTHMX MaTeplaJIIB Ta 

.n:ocJii,ZJ,)l(eHO Ti BilJIMB Ha MexaHiqHi xapaKTepMCTMKM Ta 3HOCOCTiifKiCTh KOMil03MTiB. 

BcTaHOBJieHo, IIJ.O rrp11 36inhmeHHi TeMnepaTypM Bcepe.n:MHi neqi Bi.n:6yBaE:ThC51 

cyTTE:Be 3pOCTaHH51. po3qMHHOCTi CHJiiKaTy U,HpKOHiIO B 6a3aJihTOBOMY p03IlJiaBi. 

Bnepme MeTo,n:oM neperpiTMX po3rrJiaBiB oTpHMaHo noBHiCTIO aMopcpHi cynepTOHKi 

BOJIOKHa, 51Ki BHroTOBJieHi 3 6a3aJihTy, MO,ll,McpiKoBaHoro .n:o.n:aBaHH5IM ZrSi04. 

0TpMMaHi BOJIOKHa MaIOTh BMIIJ.Y xiMiqHy CTIHKlCTh nopiBH51.HO 3i 3pa3KaMM 3 

HeMO,ll,McpiKoBaHoro 633anhTy, IIJ.O ,n:o3BOJI51€ BMKOpMCToByBaTH 1x ,ZJ,JI51 apMyBaHH5I 

6eTOHY Ha 6a3i rropTnaH,ZJ,U,eMeHTY. 

Bnepme MeTo,ZJ,OM MoHTe-Kapno BMKOHaHa ou,iHKa rpaHMqHoro cTyneH51. 

xaoTMqHoro 3ailOBHeHH51. KOMil03MTY c<t>epaMH O,ZJ,HaKOBOro .n:i aMeTpy, B pe3yJihTaTi 

qoro BCTaHOBJieHo, IIJ.O cTymHh MaKCMMaJihHoro xaoT11qHoro 3arroBHeHH5I npocTopy 

He 3aJie)l(HTh Bi,ZJ, BeJIMqMHM .n:iaMeTpy ccpep, a BM3Haqa€ThC51 JIM.file JiiHiiiHMMM 

napaMeTpaMH rrpocTopy. 

IIpaKTH11Ha uiuuiCTb OTpHMaHHX pe3yJlhTaTiB. IIpaKTHqHMM pe3yJihTaTOM 

,ZJ,McepTau,iiiHOI po60TM € po3po6Ka O,ZJ,HOCTa,ZJ,iMHOI TeXHOJiori1 neperpiTMX p03IIJiaBiB, 

IIJ.O ,ZJ,03BOJI5I.€ opraHi3yBaTM BMpo6HMU,TBO KOHKypeHTOCIIpOMO)l(HMX 

MiKpOHailOBHIOBaqiB ,ZJ,JI51 KOMil03MTHMX MaTepianiB y BMrm1.n:i MiKpocpi6pM, 

MiKpoccpep Ta nycKorro.n:i6HMX t.IacTMHOK. B pe3yJihTaTi apMyBaHH51 6a3anhTOBOIO 

MiKpocpi6poIO BMpo6iB 3 rroninponiJieHy, nonieTMJieHy BMCOKOr o Ta HH3hKOro TMCKy, 

rroniecpipHMX, MeJiaMiH-cpopMaJih):(eri.n:HMX, enoKCM,ZJ,HMX Ta rroniypeTaHOBMX CMOJI 

Bi.n:6yBaE:ThC51 3pocTaHH51 MexaHi11HMx xapaKTepMCTMK Ha 35-45%. oa3aJihTOBa 

MiKpocpi6pa 6yna BMKOpMcTaHa ,ZJ,JI51 06' E:MHoro apMyBaHH51 pynhoBo1 nonaTi 

rBHHTOKpMJia Mi-2, a TaKO)I( B rrpou,eci BMrOTOBJieHH51 KOMII03MTHMX JIOilaTeM 
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BeHnm5ITOpH01 cttcTeMH aepo,n:ttHaMi"l!HHX Tpy6 y Hau,ioHanhHOMY aBiau,iiIHoMy .. 

yHiBepcttTeTi (M. KHIB) Ta Hau,ioHanhHOMY aepoKocMi"l!HOMY yHiBepcttTeTi 

iM. M.€. )l{yKoBChKoro (XAI) B paMKax peani3au,il ,n:ep:a<aBHOI rrporpaMH 

<«l>iHaHcyBaHH51 HayKOBHX ,n:ocrri,n:)l(eHh i po3po6oK Ta <PiHaHCOBOl rri,n:TpHMKH 

HayKOBHX o6'eKTiB, II.I,O cTaHOBJI51Th Hau,ioHarrhHe Ha,n:6aHH51». BrrpoBa,n:)l(eHH5I 

po3po60K rri,n:TBep,n:)l(eHo aKTOM Bi,n: TOB «KB AEPOBOPTEKC». PeMOHTHi cyMirni 

,n:JI51 6eTOHiB Ha OCHOBi 6a3aJihTOBOl MiKpocpi6pH Ta MiKpoc<}lep ycrrilIIHO 

BHKOpHCTOBYIOTh ,n:JI51 peMOHTY YIIIKO,n:)l(eHoro 6eTOHY Ha 6araTO"llHCeJihHHX o6'eKTax 

KOMrraHil «Polyforce International, Inc» (M. TopoHTO ). Po3po6neHi a6pa3HBOCTiiIKi 

I10KpHTT51 Ha OCHOBi 6a3anhTOBOl MiKpo<}li6ptt Ta MiKpoc<}lep BHKOpHCTOB)'lOTh ,n:JI51 

3axHcTy MeTaneBHX Tpy6 Ta ,n:eTaneiI HacociB (TiorrhII.I,a). 

IloBHOTa BHKJiaLt,y OCHOBHHX pe3yJihTaTiB Ll,HCepTau,ii B ony6JiiKOBaHHX 
npau,Hx. 3a pe3yJihTaTaMH ,n:HcepTau,iiIHOl po60TH orry6rriKOBaHO 18 HayKOBHX 

rrpau,h: 3 HHX 4 CTaTTi y <PaxoBHX BH,n:aHH5IX YKpaIHH Ta 1 CTaTT51 y Mi)l(Hapo,n:HOMY 

)l(ypHani, II.I,O Bxo,n:HTh ,n:o ttayKoMeTpH"l!Hol 6a3tt Scopus, 8 Te3 ,n:orroBi,n:eiI Ha 

BiT"llH3H5IHHX, Mi)l(Hapo,n:HHX KOH<}lepeHI.I,i5IX i CHMI103iyMax, 1 rraTeHT Ha BHHaxi.n: 

ClllA, 5 rraTeHTiB YKpalHH Ha Kop11cHy Mo,n:errh. 

Pe3yrroTaTH ,n:11cepTau,il ,n:ocTaTHhO arrpo6oBaHi Ha Mi)l(Hapo,n:HHX HayKoBo­

rrpaKTH"llHHX Ta HayKOBO-TexHi"llHHX KOH<}lepeHI.I,i5IX B"lJ:eHHX, II.I,O Bi,n:6yJIHC51 y 

TI01uaBi, AMcTep,n:aMi, ,[(10ccenh,n:op<}li Ta lllTyTrapTi. 

TioBHOTa BHKJia,n:eHHX OCHOBHHX pe3yJihTaTiB ,n:HcepTau,iiIHOl po60TH y 

<PaxoBHX BH,n:aHH5IX Bi,n:rroBi,n:ae BCTaHOBJieHHM BHMOraM .n:o ,n:aHoro BH,n:y po6iT, a 

aBTOpe<}lepaT ,n:ttcepTau,il BipHO Bi,n:o6pa)l(a€ 3MiCT Ta OCHOBHi I10JIO)l(eHH5I 

,n:HcepTaI.I,iiIHOl po6oTH. 

Mona Ta CTHJih Lt,ucepTau,ii. ,[(HcepTau.iiIHa po6oTa Harr11caHa rpaMOTHO, 

,n:ep)l(aBHOIO MOBOIO, rro,n:irr Ha po3,n:iJIH o6rpyHTOBaHHH i nori "llHHH. TeMa Ta 3MiCT 

,n:ttcepTau.il Bi,n:rroBi,n:aIOTh rracrropTy crreu,iarrhHOCTi 05.02.01 - MaTepiano3HaBCTBO. 

CTpyKTypa Ta JMicT Lt,HcepTau,ii. ,[(HcepTau,i51 3y6Ka IO.€. cKna,n:aeThC51 3 

aHOTaI.I,iI, BCTyrry, IIIeCTH po3,n:lJ11B, 3araJihHHX BHCHOBKiB, CITHCKY BHKOpHCTaHHX 

,n:)l(eperr (217 HaiIMeHyBaHh) Ta ,n:o,n:aTKiB. 3ararrhHHH o6c5Ir po6oTH cKna,n:ae 8, 7 
aBTOpChKHX apKyrna, 3 5IKHX OCHOBHHM TeKCT po60TH BHKJia,n:eHO Ha 5 '7 aBTOpChKHX 

apKyrnax, MiCTHTb 53 pttcyHKH Ta 23 Ta6n11u,i, II.I,O IlOBHiCTIO Bi,n:rroBi,n:ae BHMoraM ,n:o 

o6c5IriB KaH,n:H,n:aTChKHX ,n:ttcepTau,iii. 

y BCTyni o6rpyHTOBaHO aKTYaJihHiCTh TeMH ,n:ocrri,n:)l(eHH51, BCTaHOBJieHO 

3B' 5130K po60TH 3 HayKOBHMH rrporpaMaMH, rrrraHaMH, TeMaMH, BH3HaqeHO MeTy i 

3aB,n:aHH51 ,n:ocrri,n:)l(eHh, BKa3aHo 06' €KT Ta rrpe,n:MeT ,n:ocrri,n:)l(eHH51, rro,n:aHo . . . . 
eKcrrepHMeHTaJihHl Ta TeopeTHqH1 MeTO,n:H ,n:ocm,n:)l(eHh MexaHI"llHHX Ta 

eKcrrrryaTau.iiIHHX BnacTHBOCTeii, a TaKO)I( CTPYKTYPH po3po6neHHX 6a3arrhTOBHX . . . . 
rrpo,n:yKTlB, IIOJIIMepKOMI103HTHHX Ta MeTaJIOKOMII03HTHHX MaTep1anrn, HaITOBHeHHX 

6a3aJihTOBHMH rrpo,n:yKTaMH. TaKO)I( BH3Ha"lJ:eHO HayKOBY HOBH3HY i rrpaKTH"l!He 

3Ha"lJ:eHH51 po6oTH, oco611CTHM BHeCOK aBTopa, rro,n:aHO pe3yJihTaTH arrpo6au,il i 

rry6niKau,i1 MaTepiarriB 3a pe3yrrI>TaTaMH eKcrrepttMeHTaJihHHX ,n:ocrri,n:)l(eHh, rro,n:aHo 

3MiCT i BH3Ha"lJ:eHO 06' €M po60TH. 

B neprnoMy p03Lt.iJii rrpttBe,n:eHo rrepeBartt, He,n:oniKH Ta oco6JIHBOCTi 

<PYHKI.I,ioHyBaHH51 o6na,n:HaHH51 ,n:JI51 BHrOTOBJieHH5I 6a3anhTOBHX rrpo,n:yKTiB, II.I,O 
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BM3Haqae <Pi3MKO-MexaHiqHi Ta eKcrn1yaTau,iii:Hi BJiaCTMBOCTi BOJIOKOH. Tip11 ll,hOMY .. 

xiMiqHMH CKrra.n: 6a3aJihTOBMX BOJIOKOH 3HaqHo 3aJie)ICMTh Bi.n: 5IKOCTi CMpOBMHII Ta 

IIaJIIIBa, Ha 5IKOMY rrpau,IOe o6rra.n:HaHH51, OCKiJihKII B pe3yJihTaTi 3ropaHH51 IlaJIMBa 

Bi.n:6yBa€ThC51 6e3nocepe.n:Hiii KOHTaKT 3 CIIpOBIIHOIO, 51Ka 3a BIICOKIIX TeMrrepaTyp . . 
aKTMBHO B3a€M0):(1€ 3 npo.n:yKTaMII rop1HH5I. 

0TpMMaHH5I 6a3aJihTOBMX BMpo6iB y BIIrJI5I):(i IIJIMT Il0Tpe6ye 3aCTOCyBaHIDI 

IIOJiiMepttoro B '5I)l(yqoro, 30KpeMa, cpeHOJI-cpopMaJib):(eri.n:HIIX CMOJI, 51Ki e 

IIIKi):(JIMBMMM B rrpou,eci BIIrOTOBJieHH51 BMpo6iB, a TaKO)I( Ha CTa.n:i1 eKcnrryaTau,il. 

B11Kop11cTaHH5I rrrraBMJihHMX arperaTiB BaHHoro Tttrry .n:o3BOJI5Ie 0Tp11MyBaTII BOJIOKHa 

):(OB)l(MHOIO 6iJihIIIe .n:eC5ITM caHTMMeTpiB, B pe3yJihTaTi qoro cpopMy€ThC51 KapKaCHa 

cTpyKTypa rrnMTII, rn:o He noTpe6ye BHKopIIcTaHH51 rrorriMepHoro B '5I)l(yqoro. 

IlnaBIIJihHi ra3oBi arper an1 BaHHoro TMIIY e ttaii:6irrhrn 3pyqHMMII Ta 

rrp11.n:aTHMMII ):(JI51 OTpIIMaHH51 IIIMpOKoro crreKTPY 6a3aJihTOBMX BOJIOKOH, o.n:HaK TaKi 

arperaTM He ):(03BOJI5IIOTh BMrOTOBJI51TII 6e3rrepepBHi BOJIOKHa, MiKpoccpepH a6o 

npo.n:yKTM rrycKorro.n:i6tto1 cpopMII, rn:o 3HaqHo o6Me)l(ye acopTIIMeHT BMpo6iB, .. . 
OTpIIMaHMX Ha lX OCHOBl. 

Tipou,ec BMrOTOBJieHH51 6e3rrepepBHIIX 6a3aJihTOBMX BOJIOKOH e Ha6araTO 

CKJia.n:HiIIIIIM rropiBH5IHO 3 BMrOTOBJieHH5IM CKJIOBOJIOKOH, rn:o o6yMOBJieHO Ha5IBHiCTIO 

B c11poB11Hi BYJIKaHiqH11x nopi.n:, cKna.n: 5IKMX 3MiHIO€ThC51 B rnIIpoKMX Me)l(ax. KpiM . . . . 
Toro, CllpOBMHa MlCTIITh OKCH):(M 3aJI13a, 51Kl 3HM)l(YIOTh rrpo30plCTh p03IlJiaBy .n:o 

iHcppaqepBOHoro BIIIlpOMiHIOBaHH5l, B pe3yJihTaTi qoro CKJia):(HO OTpIIMaTM BllCOKY 

CTyrriHh roMoreHHOCTi p03IIJiaBy, rn:o BilJIMBae Ha 51KiCTh Ta Miu,HiCTh 6a3aJihTOBIIX 

BOJIOKOH. BKJIIOqeHH51 TyrorrrraBKIIX cpa3 Il0Tpe6ye BMKOpIICTaHH51 BMID:Ol 

TeMnepaTypn HarpiBaHH5I po3rrrraBy .n:rr51 ycyHeHH51 .n:ec}:>eKTHOcTi cTpyKTYPII Ta 

rri.n:Bnrn:eHH5l CTyrreH5I aMopc}:>HOCTi 6a3aJibTOBIIX BOJIOKOH, rn:o rrpII3BO):(MTh .n:o 

36iJihIIIeHH5l BIITpaT IIaJIMBa Ta 3HII)l(eHH5l TepMiHy eKcrrrryaTau,n rriqHoro 

o6rra.n:HaHH51. BIIpirneHH51 rrpo6rreMM MO)l(JIIIBO IIIJI5IXOM 3acTocyBaHHSI iH.n:yKu,iii:Horo 

HarprnaHH5I, rn:o 3a6e3rreqye BIICOKl TeMrrepaTypM 3 lHTeHCMBHIIMII 

erreKTpOMarHITHMM Ta KOHBeKu,iiiHMM rrepeM1rnyBaHH5IM po3nJiaBy m.n: qac 

rrpoxo.n:)l(eHH5l CTPYMY BIICOKOI qacTOTM. 

3acTocyBaHH51 MeTo.n:y iH.n:yKu,iii:Horo rapHiCa)l(HOfO rrnaBJieHH5I ):(03BOJI51€ 

BMpiIIIMTM rrpo6rreMy 3a6py.n:HeHH51 p03IIJiaBy rrpo.n:yKTaMM pyii:HyBaHH51 

BOrHeTpMBKMX MaTepiarriB, 51Ki BllKOpMCTOBYlOTh ):(JI51 cpyTepyBaHH51 fa30BllX rreqeii. 

Haii6inhrn ec}:>eKTMBHOlO Ta anpo6oBaHoIO B .n:aHIIii qac e KOHCTpyKu,i51 

BMCOKOTeMrrepaTypHOl neqi, 51Ka OCHOBaHa Ha iH,n;yKu,iii:HOMY nrraBJieHHi IIIIIXTM B 

Mi):(HOMY BO):(OOXOJIO):()l(yBaHoMy Tllrrri, rn:o 3a6e3neqye BllCOKY npo.n:yKTMBHiCTh 

npou,ecy OTpHMaHH5l BMCOK051KlCHOro p03IIJiaBy 3a Hll3hKllX eHepreTMqHllX BHTpaTax. 

B .ll.pyroMy po3.n:irri po3rJI5IHYTO npo6rreMy BTpaT TerrrroBo1 eHepri1 qepe3 ... 
3HOIIIyBaHH5I TeilJIOHOCllB Ta OHOBJieHH5l CTaH.n:apTrn, rn:o M1CT51Th npaBMJia 

BMKOHaHH5I Terrrroi30JI51U,iHHMX po6iT, CIICTeMy KOHTPOJIIO 5IKOCTi po6iT Ta 

Tennoi3orr51u,mHMX MaTepiarriB. Oco6rrttBo Ba)l(JIMBMM e Ha5IBHicTh rpyttTOBHMx 

Ta6JIH.ll,h OIITllMaJihHMX 3HaqeHb TOBID:IIHM Ta rycTMHll Terrrroi30JI51U,iHHOro rnapy 3 

BpaxyBaHH5IM TeMrrepaTypII TeilJIOHOCi5l, .n:iaMeTpy Tpy6orrpoBo.n:y, pe)l(MMY M:oro 

po6oTM, Tnrry i30JI5IU,iii:ttoro MaTepiany, 30BHirnttix KJiiMaTMqHnx Ta TeMnepaTypHIIX 

yMoB, u,iHM Ha etteprottocil. ToMy Heo6xi.n:HMM 3aB.n:aHH5IM e rrpoBe.n:eHH5l o6qwcrreHh 
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TerrnoBMX IIOTOKlB 11epe3 rrosepxmo TeIIJJ0130mII.I,11 BMCOKOTeMrrepaTypHM:X.. 

Tpy6orrposo.ri:is i arperaTiB, a TaKO)I( BM3Hal.JeHH51 TeMrrepaTypM Ha 30BHiIIIHiM 

rrosepxHi Terrnoi30JJ51I.I,ii'. 

Ha ocHosi rrpose,z::i:eHMX TeopeTMl.JHMX po3paxyHKiB cKna,z::i:eHo Ta6nttI.I,i 

rropiBH51HH51 OIITMMaJJbHOl TOBII.I,MH Terrnoi30JJ51I.I,i1, 51Ki 3a6e3rre11yIOTb MiHiMaJJbHi 

cpiHaHCOBi BMTpaTM. 51K TeITJJOi30JJ51I.I,iMHMH MaTepian po3rJJ51HYTO 6a3aJJbTOBi TOHKi Ta 

cyrrepTOHKi BOJJOKHa y BMrn51.z:i:i MaTiB. Po3paxyHKM rrpose,z::i:eHo .z:i:n51 Tpy6orrposo,z::i:iB i . . . . . . . 
arperaTlB, 51Kl po3TaIIIOBaH1 Ha Bl,z::i:KpMTOMY IIOB1Tpl 3 rrepe,z::i:a11e10 TeITJJOHOC151 B 

.ri:iarra3oHi TeMrrepaTyp si.ri: +20 .ri:o +600 °C .z:i:n51 BMrra,z::i:KiB HM3bKoro, cepe,z::i:Hhor o i 

BMCOKOro piBHiB eHepro36epe)l(eHH51. IlpM I.I,bOMY BCTaHOBJJeHo, II.I,O 3MeHmeHH51 

cepe,z::i:Hboro .ri:iaMeTpy BOJJOKHa rrpM3BO.l1:MTb .ri:o 3MeHmeHH51 KoecpiI.I,i CHTY 

Terrnorrposi,z::i:HOCTi, oco6nMBO TaKMH ecpeKT Ill.l1:CMJJIOCTbC51 3a Ill.l1:BMII.I,eHMX 

TeMrrepaTyp. 

B pe3ynbTaTi rropiBH51HH51 eKoHoMil.JHOI ecpeKTMBHOCTi Bi,z::i: srrposa.ri:)l(eHH51 

6a3aJJbTOBMX rrpo,z::i:yKTiB BCTaHOBJJeHO rrepeBarM BMKOpMCTaHH51 6a3aJJbTOBoro 

cyrrepTOHKOro BOJJOKHa rropiBH51HO 3 6a3aJJbTOBMM TOHKMM BOJJOKHOM 3a paxyHOK 

IIOKpaII.I,eHMX Terrnoi30JJ51I.I,iMHMX xapaKTepMCTMK, 6inbIIIOro TepMiHy CJJy)l(6M Ta 

MO)l(JJMBOCTI BMKOpMCTaHH51 rrpo,z::i:yKTMBHimoro li .ri:emesmoro rrHeBMaTMl.JHOro 

crroco6y yKna,z::i:aHH5l. 

B TpeThOMY po3,z::i:ini MeTo,z::i:M rrHeBMaTMl.JHoro yKna,z::i:aHH51 Mac 3Ha11Hi 

rrepeBarM rrepe.ri: pYl.JHMM yKna,z::i:aHH51M rnapy Terrnoi30JJ5II.I,i1 Ha ocHosi 6a3aJJbTOBoro . . .. 
cyrrepTOHKOro BOJJOKHa, OCKlJJbKM B rrpaKTMI.I,1 p03BMHeHMX Kparn ,z::i:oBe,z::i:eHO 

ecpeKTMBHiCTb BMKOHaHH51 po6iT 3 Terrnoi30JJ51I.I,i1 rrpOMMCJIOBOro o6na,z::i:HaHH5l, 

6y,z::i:iBeJibHMX o6'cKTiB Ta CTBOpeHH5l Ha,z::i:iMHMX CMCTeM BOrHe3aXMCTy. IlHeBMaTMl.JHe 

yKna,z::i:aHH51 .z:i:o3son51c 3arroBHMTM B cTiHi a6o B rrepeKpMTTi rropo)l(HMH cKna,z::i:tto1 

cpopMM, II.I,o 3a6e3rreqyc BMCOKY II.I,iJihHiCTb 6a3aJJbTosoro mapy, B 51KMX Bi,z::i:6ysacThC51 

iHTeHCMBHa KOHBeKI.I,i51 rrosiTp51. 3HM)l(eHH51 iHTeHCMBHOCTi KOHBeKI.I,iMHMX IlOTOKiB . . 
IIOB1Tp51 Ml)I( XOJJO,z::i:HOIO Ta TeITJJOIO ITOBepXH51MM rrpM3BO.l1:MTb .ri:o 3HaqHoro 

3MeHmeHH5l KOH,z::i:eHcai..I,i1 BOJJOrM, II.I,O 3HaqHo rroripmyc i30JJ51I.I,iMHi BJiaCTMBOCTi Ta 

3MeHmyc TepMiH cJiy)l(6M yTeIIJJIOBal.Ja, a TaKO)I( .l1:03BOJJ5IC Bi,z::i:MOBMTMC51 Bi,z::i: 

BMKOpMCTaHH51 6ap' cpy y BMrJI51,z::i:i rroniMepHMX IIJiiBOK. 

IIepeBaroIO MeTo,z::i:y rrHeBMaT11qttoro yKna,z::i:aHH51 6a3aJJbTOBMX sonoKoH c 

rri,z::i:BMII.I,eHH51 51KOCTi cpopMyBaHH51 TeIJJIOi30JJ51I.I,1MHOro mapy 3a paxyHOK 

BMKOpMCTaHH5l o6na,z::i:HaHH51, II.I,O 3a6e3rre11yc Bi,z::i:MOBY si.ri: BMKOpMCTaHH51 IIIKi,z::i:nMBMX 

B' 5l)l(Yl.JMX Ta 3HM)l(eHH51 piBH51 ITO)l(e)l(OHe6e3rreK11 rrpMMiII.I,eHb. 

TexHonori51 sonororo cpopMysaHH51 Terrnoi30JIHI.I,iii:Horo mapy rrHeBMaTMl.JHMM 

MeTO.l1:0M 3 BMKOpMCTaHH5IM BO,z::i:Horo po3l.JliHY p1,z::i:Koro CKJia .l1:03BOJJ5IC 3HM3MTM 

piBeHb IIMJJY B rrpMMiII.I,eHHi Ta 3a6e3rreq11TM .ri:ocTaTHIO MiI.I,HiCTb Ta CTa6iJihHiCTb 

yTsopeHoro mapy, a TaKO)I( si,z::i:MOBMTMC5I si.ri: cymMJJhHoro o6na,z::i:HaHH5I. Illap 

TeIIJIOi30JJ51I.I,iMHOro 6a3aJJbTOBOro BOJJOKHa Mac BMCOKMM KoecpiI.I,iCHT Terrnosoro . . . 
orropy, II.I,O 3a,z::i:OBOJibH5IC BMMOrM B1TqM3H5IHMX Ta Ml)l(Hapo,z::i:HMX CTaH,z::i:apTIB. 

Ha Choro,z::i:Hi rrp11cyTHiil mttpOKMM crreKTp i30JJ5II.I,iMHMX MaTepianiB, 51Ki . . 
MO)l(YTb yKna,z::i:aTMC51 MexamqHMMM MeTo,z::i:aMM 3acttrrKM, ocKIJJbKM MaIOTb CTPYKTYPY 

TBep,z::i:ttx qM M'51KMX rpaHyn. He.ri:oniKoM TaKoro MeTo,z::i:y c Ha51BHiCTh rropO)l(HMH Mi)I( 
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ccpepHqHHMH rpaHyJiaMH, .SIKl B 3HaqHiM Mlpl rronprnyIOTb TeIIJIOi30JI.SIU:iMHi~. 

3BYKOi30JrnU:iMHi Ta BOrHe3aXHCHi BJiaCTHBOCTi rpaHyJibOBaHoi" Terrnoi30JI.SIU:i"i. 

BHKOpHCTaHH.SI TeIIJIOi30JI.SIU:lHHHX cyMiIIIeM Ha OCHOBi rpaHyJibOBaHoi" 

TeIIJIOi30JI.SIU:i1 3 ,ll,O,IJ,aBaHH.SIM He rpaHyJibOBaHHX cyrrepTOHKHX BOJIOKOH 3a6e3rreqye . . . 
3aIIOBHeHH.SI rrpaKTHqHo BClX rropmKHHH MDK rpaHyJiaMH, a rropmKHHHH, .SIKl 

3aJIHIIIHJIHC.SI, 3aMMaIOTb 3HaqHo MeHIIIHM 06' €M Ta MaIOTb He CHCTeMHHM xapaKTep. 

TipH U:bOMY 6JioKyBaHH.SI HaCKpi3HHX KaHaJiiB BHKJIJOqae MO)KJIHBiCTb YTBopeHH.SI 

KOHBeKU:iMHHX IIOTOKiB IIOBiTpH, Il(O rri,IJ,BHII(y€ TeIIJIOi30JI.SIU:iMHi, 3BYKOi30JI.SIU:iMHi Ta 

BOrHe3aXHCHi xapaKTepHCTHKH rropiBH.SIHO 3 IXHiMH rpaHyJibOBaHHMH rrpOTOTHIIaMH. 

qeTBepTHU p03,IJ,iJI MiCTHTb pe3yJibTaTH ,ll,OCJii,IJ,)KeHb OTpHMaHH.SI p03IIJiaBiB Ta 

BOJIOKOH Ha OCHOBi CHpOBHHH ripCbKHX rropi,ll, 6a3aJibTOIIO,IJ,i6Horo CKJia,IJ,y, .SIKl 

MO,ll,HcpiKOBaHi CHJiiKaTOM U:HpKOHiIO. 

BcTaHOBJieHo, Il(O cTittKiCTb CKJIHHHX BOJIOKOH ,IJ,O rry)KHOro cepe,IJ,OBHII(a 

3pocTae 3i 36irrbIIIeHH.SIM BMicTy Zr02 B cKrra,IJ,i CKJia ,IJ,O 16-18%, O,IJ,HaK 

TeXHOJioriqHHM rrpou:ec BHrOTOBJieHH51 BOJIOKOH 3 BHCOKHM (15-20%) BMiCTOM Zr02 
3HaqHo ycKJia)l,H51€TbC.SI, Il(O cyTTE'.BO o6Me)Ky€ o6 ' €MH BHrOTOBJieHH51 CKJIOBOJIOKHa 3 

BMiCTOM ,IJ,ioKCH,IJ,Y U:HpKoHiIO Ta 3BY)KY€ ccpepH M:oro 3acTocyBaHHH. 

,11,rr.SI BOJIOKOH Ha OCHOBi CHpOBHHH 3 ripCbKHX rropi,ll, 6a3aJibTOIIO,IJ,i6Horo 

CKJia,IJ,y BIIJIHB OKCH,IJ,Y U:HpKOHiIO He 6yB BHBqeHHM. BcTaHOBJieHO, Il(O qepe3 

He,IJ,OCTaTHiM CTyrriHb roMoreHi3au:i1 po3IIJiaBy' Bi,IJ,6yBa€TbC.SI po3pHB TOHKMX . . . 
BOJIOKOH 1 B pe3yJihTaT1 € MO)KJIHBICTb OTpHMaHH51 JIHIIIe IIOTOBII(eHHX Ta TOBCTHX 

BOJIOKOH. MeTO,IJ,OM MiKpocKorriqHHX ,IJ,ocni,IJ,)KeHHH BCTaHosrreHo, Il(O rrosepxH.SI 

BOJIOKOH, MO,ll,HcpiKOBaHHX ,IJ,o6aBKaMH OKCH,IJ,iB U:HpKOHiIO Ta IIIBH,ll,KO OXOJ10,IJ,)KeHHX 

3 p03IIJiaBy, € rropiBH.SIHO rrra,IJ,KOIO, O,IJ,HaK )l,J151 Hel xapaKTepHa rrpHCYTHiCTb 3HaqHo1 

KiJibKOCTi ,IJ,ecpeKTiB y IIOBepxHeBOMY IIIapi y BHrJI.SI,IJ,i MiKpoTpill(HH Ta BHCTyrraJOqlfx 

Ha,IJ, IIOBepxHeIO MiKpOKpHCTaniqHHX BKJIJOqeHb, rrpHqoMy rycTHHa U:HX ,IJ,ecpeKTiB 

MO)Ke 6yTH pi3HOIO Ta 3aJie)KHTb Bi,IJ, YMOB rrpttroTyBaHH.SI CKJia Ta OTpHMaHH51 

BOJJOKOH. BcTaHoBrreHo, Il(O rntt6HHa rroBepxHeBHX ,IJ,ecpeKTiB, 3oKpeMa ii: . . . . 
MlKpOTplll(HH 3pOCTa€ y ,IJ,eKinbKa pa3 y BHIIa,IJ,KY 3MeHIIIeHH51 )l,IaMeTpy 

ccpopMOBaHoro BOJIOKHa. 

CKJI.SIHi BOJIOKHa, OTpHMaHi 3 MO,ll,HcpiKoBaHHX ripchKHX rropi,IJ,, He3ane)KHO Bi,IJ, . . . 
,IJ,IaMeTpy MaJOTb KnacTepHy, HeprnHy Ta Herrra,IJ,Ky CTPYKTYPY rroBepxm, Il(O 

36irrhIIIye IXHIO IIHTOMY rroBepxHJO. Ha rrosepxHi HerrepepBHoro BOJIOKHa, 

OTpHMaHoro 3 po3IIJiaBy HeBHCOKOI TeMrrepaTypH, 3acpiKCOBaHO 3HaqHy KiJihKiCTb 

,IJ,ecpeKTiB, HKi 3YMOBJieHi Ha.SIBHicTJO B CTPYKTypi BOJIOKOH HerrporrnasrreHHX 

MiKpoKpHcTaniTiB cttrriKaTy u:11pK0HiJO. Bi,IJ,rroBi,IJ,HO TaKi BKmoqeHH.SI HeraTHBHO 

BIIJIHBaIOTb Ha MiU:HiCTb BOJIOKOH i CTa6irrhHiCTb rrpou:ecy IX BHrOTOBJieHH51. 

3acTocysaHH51 3HaqHo BHII(Ol TeMrrepaTypw HarpiBy po3IIJiaBy B rrpoMHCJIOBiM 

iH,IJ,YKU:iMHiM rreqi )l,03BOJ151€ 3a KOpOTKHM qac HKiCHO rrpoBeCTH rrpou:ec IIJiaBJieHH.SI Ta 

roMoreHi3au:i1 po3rrJiaBy, Il(O ,IJ,ae 3Mory oTpHMyBaTH 6e3rrepepBHHM CTPYMiHb 

IlOBHiCTJO roMoreHi30BaHoro po3IIJiaBy CKJia. TipH U:bOMY IIOBepXH51 BOJIOKOH € 

)l,OCHTb rna,IJ,KOIO Ta 0,1],HOpi,ll,HOIO 6e3 ,IJ,ecpeKTiB y BHrJI.H,IJ,i paKOBHH Ta MiKpOTpill(HH. 

Tiicrr.a rrepe6yBaHH.SI B arpecHBHHX cepe,IJ,OBHII(ax cTpyKTypa BOJIOKOH . . . . 
rrpaKTHqHo He 3MlHI0€TbC.SI, OCKlJibKH TPlll(HH Ta paKOBHH Ha IIOBepxm BOJIOKOH He 

3acpiKcoBaHo. BonoKHa Ha ocHoBi 6a3aJibTorro,IJ,i6Ho1 c11poBHHH 3 ,IJ,o6aBKaMH 
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cmiiKaTy U,HpKOHiJO MaJOTh BHIU,y XlMJqHy CTiiiKiCTh rropmmrno 3 6a30BHMH •• 

6a3aJihTOBHMH BOJIOKHaMH. 

B n'HTOMY po3.z1;im po3rmrnyTo MiKpoHarroBHlOBaqi ,11.mI o6'cMHoro 

apMyBaHHSI y BHrm1)1.i ,11.HCKpeTHOro 6a3aJihTOBOro Ta CKmrnoro HerrepepBHOro 

BOJIOKHa, a6o MeJieHoro 6a3aJihTOBOro TOHKoro MiHepaJihHOro BOJIOKHa, Ill,O 

,11.03BOJI.SI€ OTpHMaTH KOMII03HTHi MaTepiaJIH j3 IIOKpalll,eHHMH cpi3MqHHMfl 

BJiaCTMBOCT.SIMH. 0)1.HaK qepe3 BeJIHKHM p03Mip apMyioqwx qacTHHOK IIOBepXH.SI 

BHpo6y He MO)l(e 6yTH Bi,11.IIOJiipoBaHOJO, a TaKO)I( apMy10qi BOJIOKHa BeJIHKOro 

)1.iaMeTpy rri,11. qac pyiiHyBaHH.SI KOMII03MTHoro MaTepiaJiy He pyiiHYJOThC.SI pa30M i3 
MaTepiaJIOM MaTpHu,i, a BHCMHKYlOThC.SI 3 HhOro, Ill,O IIOB '.SI3aHO 3 He,11.0CTaTHhOlO 

IIOBepxHeBOlO eHeprielO B3aE:M0,11.iI BOJIOKOH 3 MaTpHU,eJO. 

BcTaHosrreHo, mo 3acTocyBaHH.SI MiKpocpi6pH 3HaqHo rroKpamye Miu,HiCTh 

KOMII03MTHMX MaTeplaJIIB Ha OCHOBl eIIOKCM,11.HMX, IIOJIIBIHIJIXJIOpH,11.HHX, 

rronieTHJieHOBHX Ta rrorrirrporrineHOBMX MaTpIIU,h. IlpII ll,hOMY Bi,11.6yBaE:ThC.SI 

3pOCTaHH.SI y,11.apHOI MiU,HOCTi, MiU,HOCTi Ha po3pIIB, CTIICKaHH.SI Ta 3rIIH Ha 23-55%. 
BMKOpHCTaHH.SI 6a3aJihTOBOI MiKpocpi6pw 36iJihllIYE: Miu,HiCTh Ha CTIICKaHH.SI 

eIIOKCIIKOMII031ITHIIX 3pa3KiB Ha 35-45% rropiBH.SIHO 3 Miu,HiCTJO HeHaIIOBHeHIIX 

eIIOKCIIIIOJiiMepiB. ,11,aHIIM pe3yJihTaT MO)l(e 6yTH IIOKpalll,eHHH y BIIIIa,11.KY 

BHKOpIICTaHH.SI .SIK MiKpOHaIIOBHlOBaqa cyMillii 3 6a3aJihTOBOI MiKpocpi6pw Ta 

MiKpoccpep. 

BBe,11.eHH.SI ,11.0 CKJia,11.y Bi,11.X0,11.iB BHpo6HIIU,TBa 6a3aJihTOBOro BOJIOKHa 

IIOpTJiaH,11.U,eMeHTY 3a6e3rreqye rrpou,ec B3aE:M0,11.il apMyioq01 KOMIIOHeHTH 3 

s'.SI)l(yqIIM, mo 3YMOBJieHo x1M1qH010 B3aeM0)1.ie10 Ca(OH)2 3 rrosepxHeJO 

HaIIOBHlOBaqa. BHpo6w 3 IIOpTJiaH,11.U,eMeHTy, Ill,O MiCT.SITh BOJIOKHa, nycKy Ta 

BOJIOKHIICTi 6a3aJihTOBi Bi,11.X0,11.II, xapaKTepII3)'IOThC.SI 6irrhllIOlO MiU,HiCTlO. 

MiKpOCTPYKTypa KOMII03IITY Ha OCHOBi rropTrraH,11.U,eMeHTY Ta nycKOIIO)l.i6Horo 

6a3aJihTOBOro MaTepiany ccpopMOBaHa KpIICTaJiiqHMMII rpyrraMH HerrpaBIIJihHOI 

cpopMII, mo o6'e,11.HaHi Mi)I( co6oJO. 

B pe3yJihTaTi ,11.0CJii,11.)l(eHh Ha Miu,HiCTh ,11.0Be,11.eHo ecpeKTIIBHiCTh Ta ,11.ou,irrhHiCTh 

apMyBaHH.SI IIOJiiMepHHX MaTpHU,h, HaIIOBHeHHX 6a3anhTOBMM BOJIOKHOM. IlpII U,hOMY 

BII,11. MaTpHu,i BII3Haqae oco6JIMBOCTi BBe,11.eHH.SI 6a3anhTOBoro HaIIOBHlOBaqa 

(KiJihKiCTh HaIIOBHJOBaqa, iioro cppaKu,iiiHMM CKJia,11., TeXHOJioriqHi oco6JIIIBOCTi 

rri,11.rOTOBKM Ta rrepepo6KM KOMII03MU,i1 TOill,O ). 

B rnocToMy po3)1.ini po3rJI.SIHyTo crroco6M rrpoMMCJIOBoro BHpo6HMU,TBa 

aMopcpHHX Ta MiKpoKpHCTaniqHHX MiKpoccpep Ta ,11.0IIYCTMMi minhHOCTi xaoTMqHoro 

HaIIOBHeHH.SI B o6'eMi KOMII03IITy. MiKpoccpepH Ha OCHOBi aJilOM06opcwrriKaTHOro 

CKJia MiCT.SITh ,11.0CTaTHhO ,11.0pori Ta eKOJioriqHo He6e3rreqHi CIIOJIYKII 6opy, Ill,O 

CTBop10e ,11.0,11.aTKOBi rrpo6rreMII B rrpou,eci Ix BIIpo6HHU,TBa Ta rri,11. qac yTIIJii3au,i1 

BIIpo6iB. 3arrpoIIOHOBaHO BHKOpIICTOByBaTII MiKpoccpepII, BIIrOTOBJieHi Ha OCHOBi 

MeT0,11.y rreperpiTIIX p0311JiaBiB 3 0,11.HOKOMIIOHeHTHOI eKOJioriqHo qlfCTOI CHpOBIIHII -

me6Hl0 ripchKIIX rropi,11. aH)l.e3IIT0-6a3anhTOBOI rpyrrM, OCKiJihKM TaKi MiKpoccpepH 

MalOTh HM3KY cyTTE:BMX rrepesar rrepe,11. CTaH,11.apTHMMII CKJI.SIHIIMM MiKpoccpepaMII. 

IlpII ll,hOMY BIIKOpIICTOBYJOTh 0,11.HOCTa,11.iMHIIii crroci6 BIIpo6HMU,TBa CKJI.SIHMX 

MiKpoccpep i3 rrerKorrnasKoro HaTpiesoro cKrra B Tpa,11.IIu,i iiHiii ra3oBiii rreqi. 

BcTaHOBJieHo, mo 36irrhllieHH.SI TeMrrepaTypw Ta 3HM)l(eHH.SI B '.SI3KOCTi po3rrJiaBy 
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rrpH3BO)l,51Tb )l,0 3MeHllleHH51 cepe)l,HbOro )l,IaMeTpy MiKpoccpep, npH U.b OMY·· 

36iJibllleHH51 o6'cMy IlOBiTp51, ru.o IlO)l,a€TbC51 Ha roJIOBKH p03.IJ.YBY Ta Ill)l,BHII.I.eHH51 

iioro TeMnepaTypn, TaKO)J{ 3MeHlllyc cepe.II.Hiii .II.iaMeTp MiKpoccpep. 

B11KopncTaHH5I TexHonoriqHo"i niHi"i .IJ.JI51 BHrOTOBJieHH51 aMopcpHHX Ta 

MiKpOKpHCTarriqHHX MIHeparrbHHX MiKpoccpep 3a6e3rreqyc MO)KJiliJBICTb 

BeJIHKOTOHHa)J{HOrO O)l,HOCTa)l,rnHoro BHp06HHU.TBa MiKpoccpep j3 lIIHXTH 

MiHeparrbHHX nopi.II. Ha OCHOBi O)l,HOKOMITOHeHTHOl eKOJioriqHo q11cToi" 6a3aJibTOBOi" 

CHpOBHHH 3 BHCOKOIO rrpo.nyKTHBHICTIO. 

3ayBa~eHHH ,[1,0 ,[J,HCepTau,iiiHoi" po60TH. 
1. Bi.z:i:cyTH51 xapaKTepHCTHKa BHXi.IJ.HHX MaTepiarriB Ta MeTO.IJ.IB BH3HaqeHH5I 

MexaHiqHHX Ta eKcnrryaTau.iMHMX xapaKTepHCTHK, a TaKO)J{ MeTO.L(i B )l,OCJii)l,)J{eHH5I 
. . . 

CTPYKTYPH BOJIOKOH, nomMepKOMil03HTHHx Ta MeTaJIOKOMrr03HTHHX MaTep1arrrn, ru.o 

.IJ.OU.iJibHO 6yrro 6 ocpopMHTM B OKpeMOMY p03)l,irri. 

2. B po6oTi .IJ.OU.IJibHO 6yrro 6 .IJ.OCJII.IJ.HTM BrrJIHB 6a3aJibTOBMX 

MiKpoHarroBHIOBaqiB Ha yrrI>TpacpiorreToBy cTa6irrI>HicTb a6o BH3HaqnTM cTiiiKiCTb .IJ.O 

BilJIHBY aTMOccpepHHX cpaKTopiB KOMil03HTHMX MaTep1anrn, 30KpeMa Ha OCHOBI 

errOKCHilOJIIMep rn. 

3. Bi.II.CYTH51 iHcpopMau.ix npo MO)J{JIHBICTb BHKOpHcTaHH51 6a3arrbTOBHX 

MiKpOHarrOBHIOBaqiB Ha pa.niau.iMHO He6e3rreqHliJX 06 ' €KTaX, ru.o p03lIIHpHJIO 6 

o6naCTb 3aCTocyBaHH51 KOMil03MTHHX MaTepianiB 3 6a3aJibTOBHMM HailOBHIOBaqaMH. 

4. He 3.z:i:iiicHeHo aHani3 pe3ynI>TaTiB Brrmrny accpepnqHocTi MiKpoqacTHHOK Ha 

B'513KiCTb cyMillleM, ru.o MiCT51Tb 6a3aJibTOBi MiKpoccpepH Ta cyMillleM, ru.o MiCT51Tb 

KOMrrJieKC HarrOBHIOBaqiB 3 MiKpoccpep i MiKpocpi6pH. 

5. HeKopeKTHO npoBe)l,eHo nopiBH51HH51 MiU.HOCTi Ha CTHCKaHH51 .IJ.OCJii.IJ.)KeHHX 

3pa3KiB nopiBH51HO 3 MiU.HiCTIO CMOJIH, 51Ka c B '513KOIO peqoBHHOIO (CT. 103 ). B 

)l,aHOMY BMrra.r:i:Ky Heo6xi.r:i:Ho nopIBHIOBaTH 3 MIU.HICTIO errOKCHilOJiiMepiB a6o 

errOKCHKOMil03HTIB. 

6. He.IJ.OCTaTHbO pe3yJII>TaTIB )], OCJil)l,)J{e Hb CTPYKTYPH 6a3aJibTOBHX 

KOMil03HTHHX MaTepianiB Ha OCHOBi aJIIOMiHiM-THTaHOBHX crrJiaBiB, 30KpeMa, 6a)J{aHO 

)l,OCJii.L(HTH napaMeTpH IlOBepxHeBOl MiU.HOCTi nopHCTOfO KOMil03HTY B 3aJie)J{HOCTi 

Bi.n TeXHOJiori"i iioro BHfOTOBJieHH51. 

7. y BHCHOBKaX po60TH .IJ.OU.iJibHO 6yno 6 BHKOpHCTaTH KiJII>KicHi nopiBH51HH51, 

)l,J151 BM3HaqeHH51 p1BH51 Ill)l,BHII.I.eHH51 TeXHOJIOflqHHX, MexamqHMX a6o 

eKcnnyaTaU.iMHHX xapaKTepHCTHK. 

3ayBa~eHHH, 3po6JieHi ,LJ,O ,LJ,ncepTau,iiiHoi" po6oTu, He cTocywThCH 

KBaJii<l>iKau,iiiHHX 03HaK, He 3HH~YIOTb npu IJ,hOMY ri HayKOBOrO piBHH i He 
3MiHIOIOTb Il03HTHBHOi° ou,iHKH po60TH B u,iJIOMY. 



-- --
Bucuosm~. ~ncepTau;iifHa po6oTa 3y6Ka 10pi51 €BreHoB11qa «0nTMMi3au;i.st:. 

npou;eciB BMpo6HMIJ;TBa Ta BMKOpMCTaHHH BOJIOKOH, MiKpocpi6p11 Ta MiKpoccpep, 
OTpMMaHMX MeTO.IJ:OM neperpiTMX po3TIJiaBiB 6a3aJibTY» € 3aBepmeHOIO HayKOBOJO 
npau;e10 B rany3i MaTepiano3HaBCTBa, lll,O cTocy£TbC51 po3po6K11 eHeproecpeKTMBHO"i 
O.IJ:HOCTa,z:i:ittHOI TeXHOJiori"i OTpMMaHHH BMCOK051KiCHl1X 6a3aJibTOBMX npo,z:i:yKTiB y 
B11rn51.z:i:i mTaneJihHMX i HenepepBHMX BorroKoH, MiKpocpi6p11 Ta MiKpoccpep. B po6oTi 
,z:i:ocni,z:i:)l(eHO ecpeKTMBHiCTb 3aCTocyBaHH51 6a3aJibTOBMX npo,z:i:yKTiB .IJ:JI51 cpopMyBaHH51 . . . . 
KOMTI03MTHMX MaTepianrn Ha OCHOBl MeTaneBMX Ta nomMepHMX MaTpMD;b, a TaKO)I( 
po3po6neHO MaTepian ,z:i:mI BMKOHaHH51 Tennoi30JIHIJ;iMHMX po6iT, 5IKMM cpopMyE:TbCH 
MeTO.IJ:OM nHeBMaT11qHoro yKna,z:i:aHHH. Pe3yJII>TaTM ,z:i:ncepTau;iMHo"i po6oTM ,z:i:ocTaTHbO 
anpo6oBaHi. ABTOpecpepaT ,z:i:11cepTau;i"i BipHO Bi,z:i:o6pa)l(a€ iT OCHOBHi TIOJIO)l(eHH51. 

OT)l(e, BBa)l(aIO, lll,O 3a aKTyanoHicno, HayKoBoIO HOBM3HOJO, npaKTMqHoIO 
u;iHHiCTIO, o6rpyHTOBaHiCTIO HayKOBMX pe3yJioTaTiB, o6C51TOM npoBe,z:i:eHMX 
eKcnepnMeHTaJibHMX ,z:i:ocni,z:i:)l(eHb ,z:i:ncepTau;iifHa po6oTa 3y6Ka 10pi51 €BreHOB11qa 
«0TITMMi3au;i5I npou;eciB BMpo6HMIJ;TBa Ta BMKOp11CTaHH51 BOJIOKOH, MiKpocpi6pM Ta 
MiKpoccpep, OTpHMaHMX MeTO.IJ:OM neperpiTMX p03TIJiaBiB 6a3aJibTY» Bi,z:i:noBi,z:i:a€ 
BMMOraM «I1op51.IJ:KY np11cy,z:i:)l(eHHH HayKOBMX CTyneHiB i npMCBO€HH51 BqeHoro 
3BaHH51 CTapmoro HayKoBoro cniBpo6iTHMKa», 3aTBep,z:i:)l(eHoro IlOCTaHOBOJO 
Ka6iHeTy MiHicTpiB YKpa"iHM Bi,z:i: 24 JIMTIHH 2013 poKy N~ 567, 30KpeMa nyHKTaM 9, 
11 i 12, a iT aBTop 3y6Ko IOpiif €BreHoBnq 3acnyr0By£ Ha npncy,z:i:)l(eHH51 HayKoBoro 
CTyneH51 KaH,z:i:M,z:i:aTa TexHiqHMX HayK 31 cneu;ianbHOCTi 05.02.01 
MaTeplaJI03HaBCTBO. 

Ocpiu;ittHMM onoHeHT: 
,z:i:ou;eHT Kacpe,z:i:pM MaTepian03HaBCTBa 
Jiyu;oKOrO Hau;ioHaJibHOro TeXHiqHoro 
yHiBepcnTeTy MOH YKpa°iHM, 
K.T.H. (3i cneu;ianbHOCTi 05.02.01 -
MaTepiano3HaBCTBO ), npocpecop 

. . 
TexHJqHoro yHIBepcnTeTy, K.T.H., 

B .IT. Kam11u;oKMif 

O.B. 3a6onoTHMM 


