XI MixxHapoaHa HayKOBO-TeXHiuHa KoHdepeH1is. Hoi MaTepianu i TexHoJ0rii B MammHoOy 1yBaHHi-2019

Macro-fractographic study of the failure surface of the samples showed that with increas-
ing the concentration of Sn and Pb in the alloy, macrostructure was grinded, its pattern varied
from large-grained to matte fine-grained.

The microstructure of the heat treated alloy MLS5, cast without the alloying with Sn and
Pb, was a d-solid solution with the presence of & + y(MgsAl;) eutectics, y(Mg4Als) intermetallic
compounds and fine manganese phase particles. The injection ofSn and Pb to the alloy under
studygrinded the micrograin and reduced the distance between the secondary dendrite branches.

With an increase in the concentration of Sn and Pb in the alloy, the size of the & +
v(MgsAls) eutectic decreased significantly, and the number of intermetallic emissions increased
due to the formation of a certain amount of intermetallic phase. Additives of the alloying ele-
ments up to 1,0% each reduced the grain size by ~ 1,5...1,8 times and increased the microhard-
ness of the matrix compared to the original alloy.

In the structure of the MLS5 alloy, there were non-metallic inclusions of two types: blue-
gray color of an undefined shape and pink, which are globular. The first are located at the bor-
ders, the second are in the center of grains. The injection of Sn and Pbinto the alloy in the
amount of 1,0% noticeably grinded non-metallic inclusions, which generallyacquired a globular
form.

The growing additives of Sn and Pb increased the strength of the alloy and practically did
not affect its plasticity. The value of the long-term strength of the alloy at elevated temperatures
decreased with an increase in the content of Sn and Pb, and, for Pb, the decline in this indicator
was more severe. Thus, alloying of magnesium alloy with Sn and Pbcan be recommended for the

strengthening of magnesium alloys, which are used at temperatures up to 150 °C.
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Excniepumentn  mpoBOAMSIM B TEPMETUYHOMY  METaJE€BOMY  €JIEKTPOIIi3epi.
Enexrpomnitamu ciyxuiu posmiasieHi cymitr Nap,WO,—3 mon. % MoOs, Na,WO, — 5 mon. % WO,
NayWO,;—LiWO,;— 10 Mo % WOs.

BuBueHHs BIUTMBY KaTOAHOI I'YCTUHU CTPYMY 1 TPUBAJIOCTI €IEKTPOIIi3y, Midip mapaMeTpiB pe-
BEPCHOTO peXHMy OcaJpKeHHs 3aiiicHioBam uist enekrporiTiB KCl-NaCl-2,5 mon. % Na,WO04-0,35
Mol % NaPO;, NaCl-Na3AlF¢7,5 moin. % Na,WO,, Na,WO4—5 moa. % NaPO; 1 Na,WO4— 5 mou.
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% NayS;07. 3ueruieHl CyLUIbHI O€3MOPUCTI TOKPUTTS 3 IMHUX EJIEKTPOJITIB OTpUMaHi 3a
923...1173 K i rycrunu crpymy 0,01...0,15 i 0,03...0,25 A/cM” 1Sl TaioreHiXHO-OKCHIHHX 1
OKCHJIHUX CHCTEM BiAMOBiAHO. Po3Mip KpHCTaNITIB y 0cajli 3MEHIIY€ETHCS 13 30UIBIICHHAM TyC-
TuHU cT1pymy. llpore, 3a rycrunm crpymy mnonan 0,25 Alem® CIIOCTEPIraeTbCcs 3HAYHE
30UTBIICHHS 3€PEH, IO CYMPOBODKYETHCS 30UIBIMICHHSAM aMIUTITyH MOPCTKOCTi. Lle mpu3Bo-
JIUTh 0 MEPEPOHKEHHS OCaay B JEHIPUTHU. 32 TYCTUHU cTpyMmy MeHie 0,025 A/cM® HMIBHAKICTB
KOpO3ii OCHOBM IHEpEBUILY€E IMIBUAKICTb OCAKEHHs BOJIb(pamy 1 34U€IUIEHE HOKPUTTA He
yTBOpro€eThes. [IBUAKICTh OcakeHHs BOJIb()paMy B JOCIIKYBaHOMY iHTEpBaJll TYCTHH CTPYMY
CTaHOBHTH 5...15 MKM/TOJ JUTsl TAJIOT€HITHO-OKCUIHKUX eJeKTPOIiTIB 1 20...45 MKM/TOJ IS OK-
CUJHUX, BUX1JI 32 CTPYMOM BOJIb(ppamMy y BUIJISAJII TOKPUTTS CTAHOBUTH BIAMOBIIHO 10 60 195 %
(puc. 1). I3 3pocTaHHAM TPUBAJIOCTI €NEKTPOII3Y BUXI] 32 CTPYMOM 3MEHIIY€E€ThCA.

[epeniueni ocoGIMBOCTI BIUIMBY KOHLEHTpAIiifi MoONiOIaTy 1 akIenTopiB KHUCHEBHX
10HIB, TEMIEpaTypu eJNEeKTPOoIIi3y, KAaTOAHOI TYCTUHH CTpyMy 1 TpPUBAJOCTI OCaJKEHHS
BIJTHOCSTHCSA 1 JIO €JIEKTPOOCAKEHHS MOJIIOICHOBUX MTOKPHUTTIB.

3 raJloreHiIHO-OKCUAHOTO €JIEKTPOIITY MU OTPUMAIH 34EIUIEH] CYLIbHI BOJIb(GPaMOBI i
MOJIIOICHOBI MMOKPUTTS Ha Hikeuni, Mifi, rpadiri, Bonbdpami, MosioaeHi. B okcunHux posmiaBax
1o ux ocHOB nonaaroThes ctam Cr.3, 15X, Cr.45, 40X, 30 XT'A, iHCTpyMeHTabH1 cTam Y7,

V10, P6MS5, tBepai crtaBu BK6, BK20, migHenuii Ta HIKeIbOBaHHI TUTAH.

v, pmih 1, % 1,3 — rajoreHigHO-OKCHIHUM €IeKTPO-
sofF == 1™ 5t NaCl-NasAlFs - 10 moits. % Na;WOy; 2, 4 —
175 okcuaHui enektpomit NaaWOs — 5 monb. %
375 4 B,0;.

pryn 3 - 50 . .
Puc. 1. 3anmexHicTp MIBHIKOCTI oOca-
5k 7 425 JOKeHHS BOJb(GpamMoBoro mokpusy (1, 2) 1 ioro
' BUXOJIY 3a cTpyMoM (3, 4) Ha 3pa3kax Mini Bif

1 1 I i 1 TYCTUHH CTPpYMY
0 5 10 15 20 g, Alem?

[IpodimomerpudHi AOCTIHKEHHS TOKA3alH, 10 B Mipy IMOTOBIIEHHS OCaIy BiH 3 IpiOHO-
KPUCTAJIYHOTO PIBHOMIPHOTO 3a poO3MipaMu 3€peH TMEPETBOPIOETHCS HA  TPYyOIlIHid.
Benukokpucraniuny CTpYKTypy cHpoOyBasid 3/ApiOHHUTH 3aCTOCYBAHHSAM PEBEPCHOIO PEXUMY
BEJICHHS €JIEKTPOJi3y. BiHOIIEHHS TPUBAIOCTI KaTOJHOTO 1 aHOJHOTO MEPioiB 3MiHIOBAU B
mexax 15...50, TpuBanmicte aHogHoro mnepiogy — 0,5...3,0c, ryctuHa Horo crpymy -—
0,2...0,5 A/em”. Karomsa rycTHHAa MHOCTIHHOTO CTPYMy B VCiX EKCIEPHMEHTaX CTAHOBHJIA
7,5%107 A/em®. SIk OCHOBY 3acTocoByBamu Hikenesi riactumm. [l emekrpomity NayWO,—5
Moit. % NaPOj; 3a 1173 K onmumansaumu €: i = 0,15 Alem?, i, = 0,30 A/CMz, T = 25¢; 1, =
1,5 c. B pe3ynbrari Ha Karoni BAAJIOCS OTPUMATH IMOPIBHSHO TJIAAKI MOKPHBH 3aBTOBIIKH O
0,5 mm.
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PeHTTeHIBCHKI JOCTIKEHHS TTOKA3aIH, 1O MOYaTKOBI iMmymbeH 1o 30 A/cm® He BIu-
BAaIOTh Ha oOpieHTarito ocaay. Hes3anekHO Bil TOYATKOBOTO IMITYJIbCYy MOMIONEHOBI 1
BOIB(MPaMOBi ocaau Mamu Tekerypy <110>. TIpu HakIageHH] iMITymbciB cTpyMy 10 30 A/cM? mif
qac eJIEKTPOIIi3y 3pocTae Jumie Ae(PeKTHICTh MIapiB, 3yMOBJIEHA YTBOPEHHAM HOBHX 3apOJIKiB
MeTally Ha KOKHOMY 3epHi ocaay. [Ipm HakianeHHI IMITyJIBCIB CTPYMY 3 aMILTITYAOI0 TOHAJ

50 A/cM? 0caIH epepoKYIOThCS B IyGUacTi i c1aGo 34eruIeHi 3 OCHOBOIKO.

AnToHenko 0.0., boromoa 0.1,
(KIII im. I20psa Cikopcokozo, m. Kuis)
JTOCIIIXKEHHA BJIACTUBOCTEM I CTPYKTYPU METAJIOKEPAMIYHUX
KOMIIO3UTIB CUCTEMM B4C-TiB,-Cu

E-mail: oksanaaantonenko@gmail.com

Po3pobka HOBUX KepaMiYHUX KOMITO3HMITIHHUX MaTepialiB Ha OCHOBI MJIAKOBAHOTO €BTEK-
tuuHoro nopouky B4C-TiB; € akTryansHOIO 3a1a4eto, uepes Te 110 JaHa Kepamika BOJIOJIIE Kpa-
IIMMHU BJIACTUBOCTSAMH HIXK METaJl: MEHIIa MUTOMAa Bara, BUCOKAa KOPO3ilHA 1 TEPMOCTIHKICTb,
BUXI1JIHI MPOAYKTH MAalOTh BIIHOCHO HHU3BKY BapTicTh. OmHAK KOMIO3UTH Ha 0cHOBI B4C motpe-
OYIOTh BUCOKOI TeMIepaTypH CrikaHas. Y cBoto uepry TiB; 3MeHmye Temneparypy CriikaHHs 3a
PaxyHOK YTBOPEHHS €BTEKTHKHM 3 KapOinom 6opy (temmeparypa 2310 °C), ta migsuiye dizuko-
MeXaH14Hi BJIACTUBOCTI KOMINO3UTY. [IpoTe Temmneparypa oTpUMaHHs BCE L€ 3aJIUIIAETHCS BUCO-
KOIO.

BukopucTaHHS MeTaliB B SIKOCTI 3B’SI3KH, JI03BOJIUTH 3HU3UTH TEMIIEPATYPyY CITIKaHHS 10
1500 °C. Sk BiZmoMO BUKOPHUCTAaHHS METAJIiB MOXKE IIPU3BECTH 10 AKTUBHOI B3aEMOJIi MK HUMH,
Ta pyHHYBaHHS SIK METaJlly Tak 1 KepaMmiku. Y HaloMmy BUMAJKy 3acTrocyBaHHi Cu y cuctemi
B4C-TiB, € nepceKTUBHUM 4Yepe3 JeKiabKa MPUUMH. 3 OAHOTO OOKY KyNpyM Ma€ HUXKYY TEM-
nepaTypy IUIABJICHHS B MOPIBHAHHI 13 TYTOIIABKUMH OOpUIaMH, 3 iHIIOTO OOKY HE B3a€EMOJIIE 3
HUMH, 110 T03BOJIUTH 30€PETTH K METal TaK 1 KEPaMiKy.

MeTtoauku, sIKi BAKOPUCTOBYBAIUCH B AaHii po6oTi Oynu HactymHi. [lopomku miakyBa-
nuck B ycraHoBli AHI'A-1,micns yoro Ha iX moBepxHi OyB OTpUMaHUI TOHKHI IIap KyNpyMy, 3a
JaHUM MeTasorpadiyHOro aHali3y TOBIIMHA ckiana 2...5 MkM. Kommosumiitai marepianu (B4C-
TiB,-Cu) Oynu oxepkaHi METOJOM ICKpO-TUIa3MOBOTO crikaHHsS Ha ycraHoBli FCT-25
(Himeyunna) (yac BUTpMMKHM y Bakyymi 1 xB, Temmeparypa mo 1600 °C, Tuck mpecyBaHHs
50 MIla).

CrpykTypa ofep)aHUX MaTepialliB JOCTIKyBaIach Ha €IEKTPOHHOMY MiKpockori Selmi

POM-106U Ta ontuunomy mikpockoni “NEOPHOT-21”. JlocnimkeHHs moKa3aiy, 0 KOMITO3HUT
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