Various approaches to the mathematical description of the grinding process have been examined in the
article. The power approach. The calculated energy, changing a medium-sized ground down particle is con-
nected with the energy being brought to the grinding aggregate. The second approach concerns with the
mathematical description of kinetic curves in a function of medium-sized ground down particles and grinding
period. The third approach is related to probabilistic estimations of possible hitting of particles in the "working
area" of grinding aggregates and with the function of close probability of destruction of particles, without tak-
ing into account physical and mechanical properties of ground down particles. The fourth approach to the
study of the grinding process is connected with the use of notions of fractal geometry. A measure of the quality
of the mixture selected parameters characterizing the distribution of the random variables — laws of the concen-
tration distribution: variance, correlation time, standard deviation. The mean square fit of the experimental and
calculated model values of the variance components of the mixture does not exceed 15 %.
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BILIUB MEXAHOAKTUBAIIII MATPUUHOI'O KOMIIOHEHTY
HA BJACTHUBOCTI HEPUKJIA30BOI'O BETOHY

[IpoBeneHo ekcriepuMeHTaNbHI JOCIIIKEHHS 00 BUBUYCHHS BIUIMBY TPUBAJIOCTI MEXaHIYHOI aKTHUBALil
CIIEYEHOTO MEPUKIIa3y i CyMilli, 0 MICTUTh NEPUKIIA3 1 KanbLild-aJlOMIHaTHUN LIEMEHT, Ha XapaKTepuc-
TUKU Tpolecy MexaHiuHoi 00poOku. JlociimkeHo BIIIMB TPUBAJIOCTI MEXaHIYHOI aKTHBAaLii MaTPUUHUX
KOMITOHEHTIB Ha MOKAa3HUKH BIACTHBOCTEH MEPUKIA30BOr0 OCTOHY MPH TBEPIiHHI 1 MiC/Is TepMidHOI 00-
poOku B inTepBani Temmneparyp 110 — 1650 °C. BeranoBneHo, 110 MeXaHidHa aKTHBALisA CyMillli TIEpHKIIa-
3y 1 KaJubLif-aTIOMiHATHOTO LIEMEHTY MpoTsiroM 15 xBuinH, 3a0e3neuye oTpuManHs OETOHY ¢ KOMILIEK-
COM 33/IaHUX MTOKAa3HUKIB BJIaCTUBOCTEH.

Kuarouogi ciioBa: nepukiia3oBux 0CTOH, CIicUeHUH NIEpUKIIa3, Kalbllii-aTFOMIHATHAN [IEMEHT, MaT-
PUYHUI KOMIIOHEHT, MEXaHIuyHa aKTUBAIlid, TOKa3HUKU BJIACTHBOCTEH.

Beryn. BoraerpuBki O€TOHM Ha TiIpaBIiuHUX B’ SDKYYUX MICTSITh TOHKOJUC-
MEPCHY CKJIAJOBY — MATPUYHUN KOMIIOHEHT, XapaKTEPUCTUKU SKOTO CYTTEBO
BIUIUBAIOTh HA KOMIUIEKC B3a€EMOTMOB’ I3aHUX PEOTEXHOJIOTTUHUX, (P13UKO-XIMIUHHUX
Ta CKCIUTyaTal[IfHUX BIIaCTHBOCTEH OeToHiB [1].

Jlo eeKTUBHUX CIOCOO1B MIABUIIEHHS PEAKIIMHOI 3JaTHOCTI BOTHETPUBKHUX
ta ¢azoBux mnepetBopeHb [2, 3]. OCHOBHUM 3aBJaHHSAM IIOJI0 BUKOPHUCTAHHS TIO-
3UTUBHUX €()EKTIB MEXaHOAKTHUBAIIIl € BCTAHOBJIEHHS B3a€EMO3B’ 3Ky MIXK IapamMe-
TpaMu MeXaHIYHOT 0OpOOKM MaTepialiB Ta X CHEUU(PIYHUMU BIACTUBOCTIMHU, SIKi-

CHUMH 1 EKCIUTyaTalliiHUMH XapaKTEPUCTUKAMU KOMIO3UTIB, 110 MICTSTh TEPMO-
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TEPMOIMHAMIUYHO-aKTHBHY CKJIaJI0BY [3].

AHaJi3 ocTaHHIX OCJiI:KeHb Ta Jirepatypu. POo3BUTOK TEOpPETHUYHUX 1
MPaKTUYHUX ACHEKTIB MOAPIOHEHHS 1 MEXaHOAKTHBAIlll B TEXHOJIOT1i TYyTrOIMIaBKUX
MatepialiB OB’ A3aHO 3 JOCIII)KEHHSIMU MPOLECIB MPUCKOPEHHS MOIU(IKAIHHUX
MIEPETBOPEHD Ta CINIKaHHS 1HEPTHUX MaTepiaiiB — IIIMHO3eMY Ta KopyHnay [4 — 7],
TBEep10(ha3HOTO CUHTE3y MaTepianiB (PYHKIIOHATBHOTO MPU3HAYEHHS . KOPAIEPUTY
[8], TerpadTopuny kpemHiro [9], amomomaruesianpHoi mmineni [10, 11] i T.1.

[linroTOBKa MaTpUYHUX KOMIIOHEHTIB OETOHHUX CyMiliel nependayae mexa-
HIYHY OOpOOKY MaTepiajiB 1 OTpPUMAHHS YaCTOK 3 pO3MIpoM MeHIIe 45 MKM. Y pa-
31 BUKOPUCTAHHS y CKJIaJl OETOHHUX CyMIIIEH JUCIEPCHOIO MEPUKIIa3y BHACTIAOK
HOro BHCOKO1 T1IpaBIIYHOT aKTUBHOCTI YTBOPIOETHCSI OPYCHUT, 1O MPU3BOJUTH J10
YTBOPEHHSI TPIIIMH Ta MEXAHIYHOTO PYHHYBAaHHS CTPYKTYPH KOMIIO3UTY, SIK B
YMOBax TBEPJIIHHSA Ta i MPU TepMiyHOMY HarpiBanHi [11, 12]. Jlnsa GiokyBaHHS ak-
TUBHUX IIEHTPIB Ha 3€pHAX MEPUKIIA3y JI0 CKIaAy MAaTPUYHOTO KOMIIOHEHTY BBO-
JATh KaJblIMHOBAHUHN TJIMHO3EM Ta T1ApaTH allfOMIHIIO, K1 IPU IPUTOTYyBaHHS Oe-
TOHHUX Mac CIPUSIIOTh YTBOPEHHIO HAa MTOBEPXHI YACTOK MEPUKIIA3Y T1IPOKATIBIUTY
MgsAl3(OH)16°(CO34H,0), o 3amobirae audysii BOAK 1 YIOBLIBHIOE TiapaTario
nepukiasy [12, 13].

Meta craTTi, moctaHoBka 3ajadi. [IpoBeaeHHS JOCTIIKEHD I10JI0 BIUIUBY
TPUBAJIOCTI MOAPIOHEHHS MEPUKIIA3y 1 KOMIIO3UIIIi, [0 MICTUTh MEPUKIIA3 1 Kallb-
1i-aJTIOMIHAaTHUM IIEMEHT, Ha 3MIHEHHS XapaKTepUCTUK MaTepiaiiB Ta BIACTUBOC-
Ti 0€TOHY B yMOBaxX TBEPAIHHA Ta MICJs TepMIYHOI 0OpoOKU. BeTaHOBIIEHHS BILIH-
BY MEXaHOAKTHUBAIllli MATPUYHUX KOMIIOHEHTIB OETOHHHMX CyMilllell HA MOKa3HUKU
BJIACTUBOCTEH MEPUKIA30BOr0 OETOHY Ta BUOIpP TEXHOJIOTIYHUX MapaMeTpiB MpH-
rOTyBaHHSI MAaTPUYHOTO KOMIIOHEHTY, SIKi 3a0€3MeuyloTh MacUBaIlil0 3€peH IMepu-
KJIa30BOTO TMOPOIIKY Ta OTPUMaHHS OETOHY 3 HU3bKOI MOPUCTICTIO Ta BHUCOKOIO
MEXaHIYHOIO MIIHICTIO.

Martepiaju Ta MeTOAU AOCTiAKeHb. /[ MpoBeaeHHS TOCTIKEHh BUKOPH-
croByBaym criedeHuit nepukiaz (MgO — 96,7 %, CaO — 1,4 %, SiO, — 0,9 %,
Al,O3 — 0,4 %, Fe,03 — 0,6 %) 3 BuxigauMm po3mipom 3epeH Menme 0,5 MM, 6pak
NepUKIIa30BUX BUPOoOiB Mapku [1-96, kambiifi-amominatauii meMeHT «Gorkal-70x».
B sKOCTI MAaTpUYHUX KOMIIOHEHTIB OETOHHUX CYMIIIEl BUKOPHUCTOBYBAIH LIEMEHT
«Gorkal-70» i mexanoakTuBOBaHM niepukia3 (MaTpuis Ne 1), MexaHOaKTHBOBaHY
cymimn nementy «Gorkal-70» i nepuxitazy (marpur Ne 2). [epukiias, cyminr e-
menty «Gorkal-70» (16,3 %) i nepuxitasy (83,7 %) moapiOHIOBaIH 1 aKTUBYBAIU Y
BiOpartiitHomy MiuHiI poTsiroMm 5, 10, 15 1 20 xB. npu CIIiBBiTHOIICHH] MacH MaTe-

86 ISSN2079-0821. Bicauk HTY «XTII». 2014. Ne 52 (1094)



piany i momenpHuUX T 1 : 20. BuzHaueHHs] MTUTOMOT IIUTBHOCTI (¥ ) TIEpUKIIa3y Ta
MaTpullb MPOBOAWIM 3 BUKOpuCTaHHsAM mpuiany Jle-Illatenve, muTomoi miomri
MOBEPXHI — METOJOM MOBITPONPOHUKHOCTI Ha mpwmiani T-3. [Iporec mexaHidHOT
00poOKHM MaTepialliB OIIHIOBAJIM 32 MOKAa3HUKOM IIBHAKOCTI 3MIHEHHSI IMUTOMOi
IUTOIIII MTOBEPXHI BiJl TPUBAJIOCTI MOAPiOHEHHS 3a (hopmyrioro [4]:

S, —-S,_

ASI T r—O’
T

ne AS - MBHAKICTH 3MIHEHHS MUTOMO] ILTOMIi MOBepxHi, (cM/T)/xB.; S, — mUTOMA
. . . 2, . .
IUIOIIA MTOBEPXHI IIPU MEBHOMY Yaci HOApiOHeHHs, cM /T, S,_g — BHXiJHA MUTOMA

mioma mosepxHi npu 7 =0, cM*/T; T — TpUBAIICTh MEXaHIYHOI 0OPOOKHM MaTepia-
7y, XB.

beronni cymimii rotyBanu i3 75 % 3epHUCTOrO 3amoBHIOBaYa (MOAPIOHCHHIA
Opak BUpoOiB Gp. 6 — 2 Mmm — 39 %, nepuxnasz ¢p. 2 — 0,088 mm — 36 %) 1 25 %
MaTpuyHoro komnoneHnty (matpuis Nel: 20,8 % mexaHiyHO 0OpoOJieHUH mepu-
kia3 i 4,2 % uement «Gorkal-70», abo matpuniss Ne2). KomriekcHy nedokystio-
104y a00aBKy (Tpunoridocdar HaTpito i cynepruiacTudikarop «TepmoruiacT-5»)
BBOAWIN B cyMimi y kibkocTi 0,34 — 0,32 % (monax 100 %) BogHUM pO3YHHOM.

ExcriepumenTanbHi 3pa3ku-Kyou 3 po3mipom pedpa 50 mm popmyBanu y po3-
OipHi MeTasieBl (OpPMU METOAOM BIOpPAIIHOTO TPECYBaHHS 3 Mac BOJIOTICTIO
6,5 — 6,8 %. Ilicnsa BuTpuMku Ha TOBITpi mpu Temmepatypi 20 °C 3pa3ku TepMmo-
06po6ustn tipu 110 °C (BuTpuMKa 24 roj.) Ta BHITAIIOBAIU B IHTEPBAII TeMIIepa-
typ 1100 — 1650 °C (Burpumka 5 roj.). BusHaueHHS MOKa3HUKIB BJIACTUBOCTEH
OETOHHMX 3pa3KiB. BIJIKPUTOI MOPUCTOCTI 1 TPAHUIIl MIIHOCTI MPU CTUCKY MPOBO-
JIAJTA 3T1THO 10 BUMOT CTaHAAPTIB YKpaiHu.

ExcnepuMentanbHa yactuHa. [[opiBHSUIbHUN aHANi3 BU3HAYEHHS IIBUIKO-
CT1 3MIHCHHSI TUTOMOI IUTOINI oBepxHi nepukinazy (puc. 1, a, kpusa 1) 1 matpwuiri
Ne 2 (puc. 1, a, kpusa 3) CBITUUTH PO 3POCTAHHS MIBUIKOCTI AUCIICPTYBAaHHS TIC-
pUKIIa3y y MPUCYTHOCTI XIMIYHO HE OJHOPITHOTO KalbIlIi-alFOMIHATHOTO IIEMEH-
Ty. TeHmeHIis 3MIHEHHS MUTOMOI TuToIi moBepxHi MaTpuili Ne 1 (puc. 1, a, kpu-
6a 2) BINMOBIJA€ XapaKTepy KPUBIH MepuKiazoBoro mopomky (puc. 1, a, kpusa 1),
a muToMa IIUIbHICTH, MaTpulll No 1 mpakTU4YHO OJTHaKOBa 31 3HAYEHHSAM IHOTO IO-
ka3HuKy st Matpuili Ne 2 (puc. 1, 6, kpusa 2 i 3). BigMideHO 3HUKCHHS MUTOMO]T
HIUTbHOCTI Tiepukiazy i Matpuii Ne 2 (puc. 1, 6, kpusa 1 i 3) npu 3pocTaHHI TpHU-
BaJIOCTI MeXaHig4HOT 00poOku MartepianiB moHaa 10 xB., mo oOymMoBIeHO amopdi-
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3aIli€l0 TOBEPXHEBOIO IIapy YaCTOK 1 BIJMOBIJIa€ CTAHY MEXaHOAKTUBOBAHOTO Ma-
Tepiany, sSIKUM BU3HAYAETHCS NE(DEKTHICTIO 3€peH. 3a pe3yibTaTaMu BU3HAUYCHHS
3MIHEHHsI MEXaHI4HOi MIITHOCTI OETOHY Ha paHHIX CTajifix TBepHiHHsA (puc. 2)
BCTAHOBJIEHO OUIbII BUCOKI 3HAUYEHHS T'PAaHHULI MIIHOCTI IIPU CTUCKY OETOHY, KU
MIiCTUTHh MaTpuIfio Ne 2 (puc. 2, 6), IO CBIAYNTH PO BUSABICHHS e(EKTy achBaIlii
YaCTOK MEpUKIa3y MpU MEXaHIYHIA 00poOll Ta 3HMKEHHS MOro TiIpaBiivyHOI aK-
TUBHOCTI JO YTBOPEHHsI OpycuTy. XapakTep 3MIHEHHS MIIIHOCTI MEPUKIaA30BOI0O
OETOHY BKa3y€ Ha HETATUBHUI BIUIMB TPUBAIOCTI MEXAHIYHOT 0OpOOKH MEepuKIIazy
i Mmatpuii Ne 2 monay 15 xB. (puc. 2) Ha ymIiJIbHEHHS Mac B yMOBax BiOpodopMy-
BaHHS, 1110 TIEBHOIO MIPOI BU3HAYAE MILHICTh KPUCTATIYHOTIO 3pOCTKY HOBOYTBO-
PEHb KPUCTAJIOT1IpaTiB.

AS, (cM?/r)/x. v, rlem®
230 3,65
3,95 1
190 -~
3,45 1 1
150 1
3,35 1
f——
110 { /
oo 3,25
70 ) ) ) L} 3,15 ) ) I I
5 10 15 20 0 5 10 15 20
TpuBanicTh MexaHiuHOT 0OPOOKH, XB. TpuBanicTs MexaHiyHOT 0OPOOKH, XB.
a 0

Puc. 1 — XapaxkTepucTUKH Tpolecy MeXaHI4YHOi OOpoOKM Ta UIJIBHICTE Marepiajib:
a — MBUAKICTh 3MIHEHHS MUTOMOI IO MOBEpXxHi, 0 — muToma muibHIcTh (1 — mepukias;

2 — matpuiis Ne 1; 3 — marpuris Ne 2).

JInsi BU3HAYEHHS TOKA3HHUKIB BJIACTUBOCTEH TEpMOOOPOOIEHUX OETOHHUX
3paskiB, Mo MicTITh MaTpuIro Ne 1 i MmaTpuiro Ne 2 3 TpUBaJIiCTIO MEXaHOAKTHBA-
i mepukia3y i matpumi Ne 2 — 15 xB., 3pa3ku micis 5 106 TBepAiHHS MiagaBaIn
HarpiBa"HIO B iHTepBaii remneparyp 110 — 1650 °C.

Sk BHIIHO 3 OTpUMaHKUX HaHuX (puc. 3), He3aleXKHO BiJ TEMIIEpaTypH TEPMO-
00pOoOKHM OPHUCTICTH 3pa3kiB OeToHy 3 MaTpuIieto Ne 2 Ha 1,71 — 3,65 % menmma, a
MexaHi4Ha MinnicTs Ha 1,2 — 35,4 H/MM? Bua, HiX 3paskis 3 MaTpunero Ne 1.
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Puc. 2 — MexaHiyHa MIIHICTh NMEPHKIA30BOr0 OCTOHY HAa pPaHHIX CTaAisX TBEPAIHHS:
a — 6eroH 3 Matpuneio Ne 1, 6 — 6eron 3 marpureto Ne 2. Tpuamicte noaApiOHEHHS NEPHUKIIA3Y 1

MaTpHIIL: |:|— 5xs., —10 xB., - - 15xs., -— 20 xs.
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110 1100 1450 1650 110 1100 1450 1650
Temneparypa TepmooOpooxu, °C Temmneparypa Tepmoo6po6xu, °C
a 0

Puc. 3 — Iloka3HHKHM BIIaCTHBOCTEH MEPHKIA30BOr0 OCTOHY MiCIs TEPMIUyHOI 0OpoOKH:
TBEPIIHHS. a — BIIKPUTA OPUCTICTh, 6 — IPAHUIII MIHOCTI IIPU CTUCKY. (|:| — OeTOH 3 MaTpu-
mero Ne 1, -— OetoH 3 MaTpuiieio Ne 2).

BucHoBku.
Ha mizcraBi npoBeeHUX JOCHIIKEHb BCTAHOBJICHO, 110 MEXaHi4Ha 00poOKa
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MaTPUYHOTO KOMIIOHEHTY, SIKUA MICTUTh MEpPUKIIa3 1 Kajbllii-aJiOMIHATHUHN Iie-
MEHT, CIpUS€ MiABUILECHHIO €()EKTUBHOCTI MOJPIOHEHHS Marepialy, 3MEHIICHHIO
CXWJIBHOCTI TIE€pUKIIa3y A0 TipaTallii 3a paxyHOK OJIOKYBaHHS aKTUBHUX IEHTPIB
YaCTOK IMEpUKIa3y MiHepallaMH KaJbI[1ii-aIlOMiHATHOTO LIEMEHTY, 10 3a0e3neuye
3MIIHEHHS] KOMIIO3UTY B YMOBAaxX TBEPAIHHS 1 TEPMIUYHOIO HarpiBaHHs. TakuMm 4u-
HOM BU3HAQYE€HO, 1[0 MEXAHOAKTUBAIllI MAaTPUYHOIO KOMIIOHEHTY TpuBaiicTio 15
XB. TIO3UTHUBHO BIUIMBa€ Ha (OPMYBaHHS IIUIBHOI Ta MIIHOI CTPYKTYpH O€TOHY,
KWW MPU BUCOKUX TEMIIEpATypax TEPMOOOPOOKH XapaKTEePU3Yy€eThCsl HU3bKOIO MO-
PHUCTICTIO Ta BUCOKOIO MEXaHIYHOIO MIITHICTIO.
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BB MexaHoaKTHBAIii MATPUYHOIO KOMIIOHEHTY HA BJIACTHBOCTI MEPHKIIA30BOro 0eToHy /
B.B. TICYAHCBKA, I.A. AJIEKCEEHKO |/ Bicuuk HTY «XIII». — 2014. — Ne 52 (1094). — (Cepis: Ximis,
XiMiuHa TexHoJOris Ta exosoris). — C. 85 — 92. — Bi6miorp.: 13 uass. — ISSN 2079-0821.

[TpoBeneHbI 3KCIIEPUMEHTATBHBIE UCCIIECIOBAHUS 110 OMNPEICIICHUIO BIUSHUS JTUTSIIBHOCTH MEXaHU4Ye-
CKOW aKTHUBAIMK CIIEYCHHOT'O NIEPUKIIa3a, CMECH TMEPHUKIa3a U KaJbIMi-aTIOMUHATHOTO IIEMEHTA Ha XapaKTe-
PUCTHKHM TIpoIlecca MexaHndeckol 00paboTku. MccienoBaHo BIUSHUE NITUTEIIBHOCTH MEXaHUYECKON aKTHUBa-
LMY Ha T0Ka3aTelH CBOWCTB MEPUKIIa30BOro OETOHA MPU TBEPAECHUHU U B MHTEpPBaJe TEMIIEpaTyp TepMooOpa-
6otk 110 — 1650 °C. VYcrTaHOBJEHO, YTO MEXaHHWYECKas AaKTHBAIMS CMECH TEepHKIa3a W KaJIbI[Hii-
aJIIOMUHATHOT'O IIeMEHTa B TeueHue 15 MuHYT obecrieurBaeT MojiydyeHue OeTOoHa C KOMIUIEKCOM 3aJaHHBIX
IOKa3aTeJIe CBOMCTB.

KuoueBble ci10Ba: MepUKIIa30BbIid OETOH, CIICUEHHBIN MEPUKIIa3, KalblUA-aTIOMUHATHBIA [IEMEHT, MaT-
PUYHBIA KOMIIOHEHT, MEXaHUYECKasi aKTUBAIHSI, TOKA3aTEIIN CBOMCTB.
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Effect of mechanical activation of matrix component on properties of periclase low-cement con-
crete / V.V. PESCHANSKA, I.A. ALEKSEENKO // Visnyk NTU «KhPl». — 2014. — Ne 52 (1094). — (Series:
Khimiya, khimichna tekhnolohiya ta ecolohiya). — P. 85 — 92. — Bibliogr.: 13 names. — ISSN 2079-0821.

Experimental studies to determine the influence of the duration of mechanical activation sintered
periclase, periclase mixture and calcium aluminate cement on the characteristics of the mechanically
process. The influence of the duration of mechanical activation on the performance properties of periclase
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concrete, concrete hardening and heat treatment in the temperature range 110 — 1650 °C. It has been es-
tablished that the mechanical activation of mixtures of periclase and calcium aluminate cement for 15
minutes provides a predetermined set of concrete performance properties.

Keywords: periclase concrete, sintered periclase, calcium aluminates cement, matrix component, me-
chanical activation, properties.
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EKCIEPUMEHTAJBHE JOCIIUKEHHS TEXHOJIOTT
BIBPALIIITHOTO MOJAPIGHEHHS

ExcniepuMeHTansHO mepeBipeHo, Mo HaHONTHUMANBHIIIUM sl METaJliuHOr0 MOPOLIKY € MOoApiOHeHHS y
MJIMHI i3 3MILIEHO0 BiCCIO 00EpTaHHs y pa3i HaknagaHHs BiOpawii. B pe3ynpTati NpUIIBHILIY€ETHCS MPO-
uec noxpiOHeHHs B 1,5 — 2 pa3u 3a paXyHOK CTHPAIO4oi Ta yJapHOi CHii po3MenbHuX Til. [loapiOHenHs
MPOBOAWIH B JabOpaToOpHOMY MIIMHI CIEliabHOI KOHCTPYKLii. B sKocTi mocmimkyBaHOro Matepiany
BHUKOpHUCTaH1 MeTaeBi mopomky cram [1X15.

KirouoBi cioBa: MmeTanmiuHuil MOpOLIOK, MOApiOHEHHs, BiOpallis, MJIMH, TPaHYJIOMETPUYHHN
CKIIaJ,

Beryn. 3 po3BUTKOM MeTanmooOpoOHOT MPOMUCIOBOCTI 30UIBIIYETHCA 00’ €M
Marepiaiy, 1o nepepoOsieTbes, a BIAMOBIIHO, 3pocTae moTpeda B MpoIlecax Ie-
pepoOKu Ta HEOOXITHOrO IJsi Lboro oOnagHaHHs. Ha mpakTuii moapiOHIOIOTH
MPUPOJIHI MaTepiaau, CUPOBUHY, B TOMY YHCII CTPY>KKOBI Ta IUIAMOBI BIJIXOJHU
BUpOOHMIITBa [1].

Jls iepepoOKH IIJIAMOBUX BI1AXOJ11B METaI000pOOHUX MIAMPUEMCTB JOI1Ib-
HUM € BUKOPUCTOBYBATH MPOIIEC MOAPIOHEHHSI METAJIEBOTO MOPOIIKY, OTPUMAHOTO
3 HUX [2]. BukopucTanHs nmoApiOHEHHS 3HAYHO CKOPOYYE BiJMall MOPOIIKIB, SKAN
MPOTIKa€e CKOpillle Mpy 30UIbIIEHH] TOBEPXHI YACTUHOK, 110 MPUHMAIOTh B HBOMY
y4acTh. XapakTep MOYaTKOBOT CHPOBUHM Ta HEOOXITHUM CTEMIHb MOAPIOHEHHS BU-
3HAYAIOTh YKCIO CTYyNEHIB MOAPIOHEHHS 1 TUNl 00naaHaHHs. [CHYIOTh pi13HOMaHITHI
TUIM 1 KOHCTPYKIIi1 oOMaHaHHs JuIs ToapiOHeHHs [3], KOoKeH 3 SKHX Ma€ CBOIO
rajxy3b 3aCTOCyBaHHsS. AHalli3 JiTepaTypu IMOKa3aB, 10 HAHOUIBII BUKOPUCTOBY-
I0ThCs OapabaHHI MITMHH, 10 00epTarOThCs 1 BiOpariitHi mumHu [4].
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