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THE TECHNOLOGY OF SYNTHESIS AND PROPERTIES OF THE EXOTHERMIC
INVESTMENT CASTING OF ALUMINIUM
Zhiguts Yuriy, Lazar Vasuylj, Hom jak Bogdan

Ilpu Odocniosceni modcrugocmeti cunmesy mMamepianie MemaiomepmivHuUMU peaxyiamu oyau
npoeeodeHi MIKPONIAGIEHHS ¥ OCHOBI SKUX NeHCUMb Npoyec 83ae€MOOIL ANOMIHIIO 3 HOPOUKOBOIO
Kaniesoro abo Hampiesow cenimporo. Cunbhy exk3omepMiuHicmb peakyii 0Y10 HANpasieHo Ha
PO3i2pi6 HAONUWKOBO20 ANIOMIHIIO, WO 8600UMBCA Y CKAAO WUXMU I 0036071168 OMPUMYBAMU 1020 )
piokomy cmani. Lleti pioxuti meman ne2ko 8i00INAEMbCA 8i0 WLIAKY I MOJHCE BUKOPUCTIOBYBAMUCH He
MinbKU 0N GUIUBKIB, ale | Ol 38aPIBAHHA  AIOMIHIEGUX CMPYMONPOBIOHUX Opomie npu
3acmocysanti cneyianbHo2o npucmpoio. Pospobneno onmumansbHi cknaou ek30mepmivHux peakyii;
BCMAHOBIEHO BEIUYUHU BUXOOY ANIOMIHIEBO 3IUBKA 3 WUXMU (V 3aNeHCHOCMI 8I0 KilbKOCHI
nopoutkosozo Al); euseneno 3minu y mikpocmpykmypi Al 3a paxynox mooughixysanns Na (abo K) 3
eK30MEPMIYHOT WUXMU, O0CTIOHCEHO MeXaHiuHi enacmueocmi Al ompumanoeo memanomepmiyHum
WAAXOM, 3ANPONOHOBAHO YACMKY AIOMIHIIO 3AMIHAMU ANIIOMIHIEBOI0 CMPYICKOIO.

Knwuosi cnosa: memanomepmis, mexauiuni 81acCmuocmi, MiKpONJIAGIeHH s, MEeXHON02IA.

While investigating the opportunities of synthesis of materials with the help of metal-thermic
reactions was conducted micromelting, on the basis of which the process of interaction of
aluminium with K (or Na) powder caliche’s lies.

Strong exothermic of the reaction was directed to the warming up of the excessive aluminium,
which is added into the composition and thus it made it possible to get it in a liquid state.

This liquid metal may be easily separated from dross and can used not only for casting, but
also for the welding of the aluminium conductor wires using a special device.

The optimal compositions of the exothermically reactions are worked out output value of
aluminium ingot from charge are established (depending upon the quantity of Al powder); changes
in microstructure of Al are discovered for the expense of the modification of Na (or K) that gets into
the metal from the exothermically charge; the attributes of Al, which is received by the
metallothermical way are investigated; the part of Al is proposed in order to increase the economy
of the process of changing on aluminium wastes.

Keywords: metallothermy, mechanical properties, micromelting, technology.

[Ipyn BuBYEHHI 1 yIOCKOHAJEHHI TEXHOJOTI CHUHTE3y TEPMITHOI CTaji, YaByHY, TBEPAUX
CIulaBiB, OpOH3 B pe3yiabTaTi EK30TEpPMIYHMX peakilii BUHUKIA 3aJada OTPUMAaHHS PIAKOTO
AIIOMIHIEBOTO CIJIaBY 3 HACTYIHUM JOCHUKEHHSM HOro MeEXaHIYHUX BIACTHBOCTEH 1
3aCTOCYBAHHSM y JIUBAPHOMY Ta 3BaplOBaJIbHOMY BUPOOHHMITBAX. Byu mpoBe/ieHi MeTaaoTepMiuHi
MIKPOIUIABJICHHS. Y OCHOBI SIKUX JIEXHUTH MPOLEC B3a€MOJIIi aTIOMIHIIO 3 KaJi€BOIO Ta HATPIEBOIO
cenitporo (Al i cenmiTpa y BUTTISAII MOPOIIKIB) 3a cxemamu [ 1,2]

6KNO3+10AI=5A1,03+3K>0+3N>, (@D)]
AH®208=—6525 xJIx,
6NaNO3+10AI=5Al,03+3Na,0+3Ny, 2

AH®293=—6843,5 x]JIx.
Ha mnouarkoBomy erami peakuii (1) 1 (2) nOpoBOAMIHUCS TPH CTEXIOMETPUYHOMY
CHiBBiHOIIEHHI cKiagoBux iHrpemientiB: KNO3z — 69,18%; Al — 30,82% mis (1) i NaNOs —
65,38%, Al —34,62% nns peakuii (2) [3,4]. B pe3ynbTari ropiHHS MOBHHEH OYB YTBOPHTUCH TUTBKU
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nuiak. OfHaK, AOCHIIKEHHS MOKa3aiH, 10 y bOMY BHUIAJIKy CHHTE3YEThCS HEBEIHKHH 3JIMBOK
QIIOMIHIIO, OYEBUIHO, Y 3B'I3KYy 13 HEPIBHOMIPHICTIO TPOTIKaHHSA MpPOIECY pearyBaHHI
KOMITOHEHTIB 1mmxTh. CKIaa nuiaky 3 reopetudHoro po3paxyHky st (1): KoO — 35,61% 1 AlOs —
64,39% 1 NaO — 26,72% i Al,O3 — 73,28% mnsa (2). Ctpykrypa muiaky nmopucra, BiH 30epirae
(dbopMy THIIISL, JTETKO KPUIIUTHCS 1 Ma€ BIATIHOK CBITIIO-CIPOTO KOJIBOPY.

CuibHY €K30TepMIUHICTh peakiii Oyslo BHUPINIEHO HAMPAaBUTH Ha PO3IrpiB HAUIUIIKOBOTO
QIIOMIHIIO, IO BBOJMBCS y CKJIaX IIUXTH Ui Horo posmiaBieHHs. [lpu 1mpomy HEoOXimHO
BpaxoOBYBAaTH JIBl 0OCTaBUHU: TEpIa, YAM OUIbIIE Y MUXTI HAIUIIKOBOTO AIIOMIHIIO, TUM OLTbIIE
BUXIJl METAJIEBOTO 3JIMBKA; 3 JPYroi CTOPOHH, HAUIMIIKOBHNA ATOMIHIA "0XOJIOMKYe" Mpouecu
eK30TepMiuHOT peakiii i mpy MEeBHOMY CITiBBIIHOIIEHHI ii CKIIaOBUX peakilis ado B3araii He Oyre
MPOXOJUTH, a00 Oy/e MPOXOAUTH y pexuMi "TiiHHS" - 03 PO3AUICHHS METaJeBOi Ta MUIAKOBOT
¢a3. MeTaneBuii altoMiHIi y BUTJISA1 KOPOJIBKIB Oy/ie pO3IMOAUIEHU 110 BCbOMY 00’ €My LIUIAKY.

Jlnsi BU3HAYEHHS MacH METAJIEBOTO 3JIMBKA 1 BUXOAY METaly 3 HIMXTH Oyl TMPOBEICHI
MiKkporuiaBiieHHs: (3 Macoro mmxtd 100 r y rpaditoBoMy THUIJI) 3 PI3SHUM MPOLIEHTHUM
CHIBBIIHOIIIEHHSIM KOMIIOHEHTIB y cyMimil. [HIillifOBaHHS TpPOIECY TOPIHHS TMPOBOIUIOCS
CrHelialbHUM 3arajoM. Pe3ynbTate JOCHiKeHb 3BeJeHO y Tabi. 1 Ta moka3zano Ha puc. 1. 3a
KpUTEPi ONTUMAJIBHOCTI €K30TEPMIYHOI peakilii Ipu OTpUMaHHI aTIOMIHIEBOTO BUJIMBKA BUOPAHO:
1) maca BUJIMBKA; 2) BUXIJ METaly 3 IIUXTU — BIJHOIIEHHS peajbHO OTPUMAHOIO METany 0
TEOPETUIHO PO3paxoBaHOTO (Y %).

Buxopucrtanns Mg 3amicts Al y peakuisx (1), (2) 1 HaBiTh yacTKoBa 3aMiHa HUM Al O1TbII
HDK Ha 7% TpUBOJMIA A0 HECTAOUIBLHOCTI TOPIHHA 1 OTPUMAHHS 3JIMBKIB, a MPU OUIBIIOMY BMICT1
Mg (6inb11e 40%) 1o BUOYyXy y 3B'SI3KYy 3 BUCOKOIO aKTUBHICTIO Mg 1 mepeBoy Horo mpu ropiHti
(4acTkOBO) y mapoBy (¢a3y. AHami3 JaHWUX, HABEIEHUX y Tabi. 1 mokasye, MO ONTUMAIbLHUM €
CHIBBIIHOIIICHHS IHTPEIIEHTIB IIMXTH Yy BapiaHTtax 5...7. Pigkuii meranm BapiantiB 5...7 mo0Ope
BIIIUISETBCSA Bl HUIAKy 1 MOXe OYyTH 3aUTU y JuBapHy (GopMy ab0 BUKOPUCTAHUH IS
3BapIOBAHHS ATIOMIHIEBUX CTPYMOIIPOBIIHMX JPOTIB 32 JIOTIOMOTOIO MPUCTOCYBAHHS TTOKAa3aHOTO HA
puc. 2 (1Ke MOXKe 3aCTOCOBYBATHUCH 1 JI1 TEPMITHOTO 3BAPIOBAHHS PEHOK Ta MITHUX JIPOTIB).

Tadoauus 1.

Pe3ysabTar eK30TepMIiYHUX IABOK NMPH OTPUMAHHI METAJOTEPMIYHOI0 AJTIOMIHIiI0
Ne |KomriioHeHTH Maca Cepenns | Kutbkicte Al Heo0- Hammumox Al sdakTry-
3/m (muxTH (y %) |anioMiHIEBUX| Maca | XiJHOTO JUIS peaklii | peakuii mo |HUii BU-

Ha 100 | 370uBKiB (T) | amomi- (1) mpm BiTHOIIIEHHIO 70| Xi7 Al

NaNOs | Al | 1 | 2 | 3 | HI€EBOTO | CTEXIOMETPUYHOMY | TEOPETUYHOTO | (T)
3JIMBKA CIIBBIAHOIIICHHI1 (r)
IHTPEIIEHTIB

1 70 30/ 0 (0|0 0 - - -
27| 65 35 (3,0(25(20 25 35,92 0,92 -
3 60 |40 |85 (8,2|8,4| 8,37 33,22 6,78 123,3
4 55 |45 /10,810,6[10,0] 10,47 30,45 14,55 71,96
5 50 50 (12,5012,002,9 12,47 27,69 22,31 55,89
6 45 55 (14,114,6014,8) 14,50 24,91 30,09 48,19
7 40 60 |17,007,517,3] 17,23 22,15 37,85 45,63
8 35 65 |20,021,0R0,0] 20,33 19,22 45,78 44,40

“Po3/iileHHs MeTaly i IIIaKy He MPOXOIUTb.

“CrexioMeTpHyHe CIiBBiJHOIIEHHS KOMIOHEHTIB.

V BapianTax 1...6 13 3pocTaHHAM KUTbKOCTI Al y HIMXT1 CHOCTEPIraeThCst MIaBHE 30UTbIICHHS
MacH aJIOMIHIEBOTO 3JIMBKAa OJHOYACHO 13 3HIDKEHHSM IMOBHOTH PO3JUIEHHS MeTaly 1 ILUIaKy.
[Tpouentuuit BMicT Al monax 70% mpuBOAUTH 10 MPOTIKaHHS peakuii 0e3 po3IiUIeHHs MUIAKOBOI 1
MeTaneBoi das.

IIpu 3amiHi a@JIIOMIHIEBOTO TOPOIIKY Ha MIUBY QIIOMIHI€EBOT CTPYXXKH BHCOKa
€K30TEepPMIUHICTh peakilii 1o3Boisuia mpomnasistu a0 150% (Bim macu Al y muxri) pigkoro
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amoMiHito. [licist oTpuMyBaHHS Y METAIOTEPMIYHOMY THUTJII aJIFOMIHIEBOTO PO3IUIABY BiH BUMAarae
BifcroroBaHHA (5...10 ¢) ans OiTbII MOBHOTO BIIAUIEHHS BiJ LUIAKY 1 JJIsl BUXOJY 31 3JIMBKA
yTBOPEHOTO B pe3ynbTari peakmii ra3zy (N2). MexaHidHi BIACTHBOCTI CMHTE30BAHOTO TEXHIYHOTO
ATIOMIHIIO HaBEICHO y Tab. 2.

Tabumnus 2.
MexaHi4yHi BJACTHBOCTI AJIOMiHiI0 eK30TepPMIiYHHMX MJIABOK
, os | 002 5 | v
Marepian MiTa % HB
A..IHOMIHH/I 6K30:epM1‘IHI/IX 75 o5 38 75 29
MIKpOILIAaBJIEHb
AJl TexHiYHUH (BimnaseHwii) 80 30 35 80 25

*TBepnicTh 3a bpinenem Bu3HaueHa npu HaBanTaxkeHH1 5000 H kynpkoto giamerpom 10 mm.
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Puc. 2. IIpyuHuMnoBa cxeMa 3BaplOBaHHs AJIOMIiHIEBMX CTPYMONIPOBIAHHMX APOTiB:
1 — 3paproBaHi a;oMiHi€Bi apoTH; 2 — BepxHs HaniBgopMa 11 NPOBeIeHHS
MeTAJI0TePMi4YHOI0 3BapIOBaHHA; 3 — HMKHA HaniBGopMma; 4 — Micue 3BapIOBaHHSA;
5 — BOrHecTiliKuii MmaTepiaj a00 3aTHCKHUI NPUCTPili; 6 — ek30TepMiuHa cymiln
(y HacunIHOMY BUIJIsIA); 7 — aJlOMiHi€Ba m1acTMHA (TOBIMHOKIO (0,5 MM), 1110 TPONATIOETHCH Y
npoieci peakuii; 8 — kpumka (3 OTBOPOM y HEHTPI AJsl BUX0Y rasiB); 9 — 3amaJ

MikpocTpyKTypa WOTO BHUSBISETHCS OUIBIN APIOHO3EPHUCTOIO 32 PAXyHOK MOAM(IKYBaHHS
Na (a60 K), mo nomanaroTh 3 eK30TepMIYHOT IIUXTH 1 pO3UHHSIOTECS Y Al.

BucHoBoK. Y BCIX BUITaKax B pe3ylbTaTi TOPIHHS €K30TEPMIUYHOT UXTH BUIUIJIACH 3HAYHA
KUIBKICTh AWMY, II0 BHUMAarae CHerialibHUX 3aXOIB JUIsl MOTO BIIBOIY NMPH MPOBEACHHI PEaKIIid.
Buxozsiun 3 BHIIICHABEJCHOTO, MOXHA 3pOOMTH BHCHOBOK, IO IIeW CIOCIO cHHTE3y epEeKTHBHUN
P OTPUMAaHHI HEBEJIMKUX aJTIOMIHIEBHX 3JIMBKIB 3a JYy)Ke KOPOTKHHA MPOMDKOK 4dacy. KpiMm mporo
3anpOIIOHOBAHUHN CIOCI0O MOKHA BHKOPHCTOBYBATH 1 I MIIIHOTO 3BapIOBaHHS AaJIFOMIHIEBUX
CTPYMOITPOBO/IIB Ta JIJIsl IPOBEICHHSI 3BapIOBaHHS ATFOMIHIEBHX JPOTIB.
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ANALYSIS OF THE DEVELOPMENT PROGRAMS OF THE SKI-
INFRASTRUCTURE OF THE TRANSCARPATHIAN REGION
Zelenska Liliia, Campov Nadiya, Medvid Larisa

AHAJII3 IPOT'PAM PO3BYJIOBU T'IPCHKOJINKHOI IHOPACTPYKTYPHU
3AKAPITATCBKOI OBJIACTI
3enencrka JI.B., Kamnos H.C., Mengine JI.1.

In the article the tendencies of development of infrastructure of ski tourism in the
Transcarpathian region have been analyzed on the basis of analysis of programs of development of
tourist-recreational industry.

Key words: infrastructure, tourism industry, mountain skiing, skiing complex.

Y emammi 0ocniooceno menoenyii po3eumky iH@pacmpykmypu 2ipCoKOIUNCHO2O MYPUIMY
6 3axapnamcokiti 0b6nacmi Ha OCHOBI AHANI3Y NPOEPaM po30Y008U MYPUCMUUHO-PEKPeayiiHol
iHOycmpii.

Knrwowuoei cnosa: ingpacmpyxmypa, mypucmuyna iHOycmpis, 2IipCoKOIUNCHULL MYPU3M,
2IPCLKONUNCHUL KOMNIEKC.

The development and improvement of the tourist infrastructure of the Transcarpathian
region in areas with available tourist and recreational resources is one of the main directions of
development of the tourist industry. The unique recreational potential of the region, which promotes
the development of virtually all types of tourism, and especially skiing, attracts more and more
people every year.

The development of tourism infrastructure as an important component of the tourism
industry has become a priority area of state policy and regional policy of the Transcarpathian
region.

The issues of the state and development of skiing tourism infrastructure of the region are
often discussed at thematic conferences and in scientific journals. Most scholars (O. Golovko, M.
Malskaya, Medvid LI, N. Gabchak, V. Kyyak M. Rutinsky, F. Shandor) studied the development of
skiing in the Carpathian region. N. Gabczak researched the morphological features of the relief and
their influence on the location and functioning of the ski resorts of Transcarpathia. F. Shandor
considers the development of ski tourism through the prism of sport and extreme tourism. Medvid
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