TPaMITIO3UTUBHUX OaKTepiil (BKIIOYAIOYN MiKOOaKTepli TyOepKyIb03y, JETI0HETb03Y),
BIpyCiB (B TOMY YHCII BIpYCIB €HTEpaJbHUX 1 MapeHTepalibHUX rematuTis, BIJI,
MOJTIOMIENITY, TPHUITY, TEpIeCy Ta 1H.), TpUOIB, B TOMY YHCII I[BUICBUX, APIK/KOBHX 1
IpiLKKONoaIOHNX, rpubiB poay Kawmumna, kanamumos, aepmaroditiB. Bomosmie
JI€30/I0PYE Ai€10, HAJAE TPUBAIUM OaKTepUIIMAHUN edeKT, IKUi Mo)Ke 30epiratucs B
3QJIEKHOCTI BiJl MOBEPXHI 1 IHIIKUX 30BHIMIHIX (PakTOpiB Bia 3 JIHIB 10 8 MICSIIB, IO
pOOUTH el MPOAYKT yHIKaIbHUM Oiorumom [3].

[II'MI'-I'X  3acTocoBYyIOTH MJii BUPOOHHUIITBA Je3iH(DIKYIOUHX 3aco0iB,
KOHCEPBAHTIB, OAaKTEPULIMIIB, AHTUMIKPOOHHMX pEareHTiB, OCHOBU JIsi BHUITYCKY
¢byHrinuaHux (MpoTU3anaibHUX) MPOAYKTIB. BaxknuBy poib Bifirpae B MEAUYHIN 1
BeTepHUHAPHIN Ae3iHbekii, 1y 1e3iH(eKIii B XapuoBiil MPOMHUCIOBOCTI, OUUIIECHHS 1
3HE3apaKCHHS TMOBITPS, BOAM (MUTHOTO Ta MPOMHUCIOBOTO BUKOPUCTAHHS),
ne3iHgexiii MmoBepXoHb. TaKoXX MOXKE BHUKOPUCTOBYBAaTHUCh, SIK J00aBKa JyIst
CTBOpeHHs OlonuaHux (apO, /Uit HagaHHS OIOIMAHUX BJIACTUBOCTEH TMOJIMEPIB,
JepeRYy, 110 (PiIBTPYE 3aBaHTAXKECHHAM (BYT'ULIA, IICOMIT) Ta IHIIIUX MMOBEPXOHb [4-6].

Otrxe, po3poOKa TEXHOJOTHi OTpUMaHHS BHCOKOAKTUBHHX  O1OLMIHHUX
KOMITO3HMIII HA OCHOBI TYaH1J{IHY BOJIOJIIOYOTO IIUPOKUM CIIEKTPOM OaKTEpUIIUTHOT
Jii, HU3BKOIO TOKCHUYHICTIO € OJHUM 3 TIEPCHEKTUBHUX HAMPSMKIB HAyKOBHX

JOCIIKEHb, 1100 MOKPAIICHHS T1r€HIYHUX BIACTUBOCTEH MIKIPSHUX MaTEpialliB.
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THE TECHNOLOGY OF SYNTHESIS THERMITE RED BRASS AND BRASS

The essence of this technology is rather simple: powder—like ingredients of slag
are being charged into a metallothermic reactor and are being using a special kind of
ignition. When combustion is over an ingot is being formed on the lover part of the
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reactor. Slag is collected in the higher part (because of the considerable different in
density). The scheme of this process has suggested a new technology under which we
were able to overlag an instrumental plate directly on the base of metal — chamber
from of the metallothermic reactor with a plate — gasket made of aluminium.

This "hybrid" technology has proved to be universal because it helped to decide
the production problem — the synthesis of copper alloys of bronzes (“bpAX 10-4”
and “bpOLIC 5-5-57) for the technology of high temperature.

The calculated composition of metallothermic charge for copper alloys took into
consideration activity coefficients of separate components of the reaction. On the
basis of this we have stated adiabatic burning temperature of the mixture and have
corrected chemical composition of the charge [1]. In order to get metallothermic
samples microstructure, grain member and mechanical properties (hardness, strength)
and porosity have been investigated.

The composition of the exothermic mixture belongs to those ones; the burning
of generated liquid melt, mixing with the alloy in addition opening gives it a lot of
heat. The formed liquid thermite alloy must be analogous by chemical composition to
the alloy which is in the form [2]. The exothermic charge is made up of the following
components: aluminium, zinc, tin, copper oxide (CuQ) and red lead Pb3O,

The reaction is as follows:

3CuO+8 Al=4Al,0;3+3Cu, 1)
3Pb304+8AI=4Al,05+9 Pb. (2)

The technology of exothermic additions will high temperature gradient for
bronze melting was successfully used in experimental—industrial conditions at the Bar
machine—building plant. Two types of the above—mentioned exothermic additions
passed the test while melting the cock body (of P6 010401-F) with the mass 2,55 kg
(“BpOIIC 5-5-5” “T'OCT613-79”) as show on fig. 1.

While using this type of mixture in the result of its high-temperature burning
heating up of neighboring to exothermic charge bronze formations takes place.

This type of the mixture which is composed of Al, Sn, Zn CuO and Pb30; is also
used for exothermic additions with two variants: as a stack and as a metallothermic
mixture for bronze (“bpOLIC 5-5-5”) we define by thermo chemical calculation: Sn —
4,19% as a granule and Al — 16,52%, Cu — 70,54% as powder.

Fig. 1. The application form made of foundry shell tap P6 traditional technology (a) and using the addition part
of casting for metallothermic high temperature gradient (b)

The adiabatic burning temperature of this exothermic mixture is 3300K.
By metallothermic reaction — renovation of lead, copper and aluminium oxide —
a great deal of heat is released, which allows getting bronze alloy with considerable
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overheating. In order to decrease additional bronze chip (100% from mass) is
introduced into its composition, this "artificially" increasing the alloy output.
Therefore we have averted too much burn — out of expensive exothermic mixture
bronze alloy components.

The technology of metallothermic cores production consists in adding 4,5%
pulverbakelite, 0,2% sulphanol and 5,5% water to the mixture with further drying at
a temperature 150°-200 C°.

Another very promising trend using exothermic compositions of the second
type, the basis of which is renovation of several components, which enables to get not
only metals but alloys is the technology of thermit melting. By this technology it is
possible to produce casting from copper alloys in for away regions, non-specialized
plants and in the fields without "usual” smelling equipment and sources of electricity.
As the result of burning of special metallothermic mixture liquid overheated copper
alloy is formed in the reactor. Then after catching slag it is being poured into the
carting form.

Conclusion. In general it should be noted that, in spite of the increased price of
mixture components, the above—described technology has considerable advantages:
the absence of complex and expensive equipment (melting furnaces, powerful
sources and generators of electricity), full autonomy, high productivity and speed of
response (it takes only some minute to get alloy at mixture combustion). These
advantages make it possible to widely use this technology in the conditions of no
specialized production.
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KuiBchkuii HalliOHANBHUN YHIBEPCUTET TEXHOJIOTIT Ta TU3aliHy

TEXHOJIOI'TYHI PIINEHHA 3ACTOCYBAHHA MOHTMOPUJIOHITY Y
HMKIPAHOMY BUPOBHUILITBI

Bukopucranuss y MIKIpSHOMY BHUPOOHMIITBI TPUPOAHUX BHUCOKOIUCTIEPCHUX
MIHEpaTiB CTAaHOBUTH IHTEpPEC Yepe3 JOCTYMHICTh, JCHICBH3HY 1 JIOCTAaTHI 3amacu
ocTaHHIX B YkpaiHi. [lepcnekTHBHICTh BKa3aHOTO HampsIMy 3aCTOCYBAHHS 3YMOBIIEHA
EKOJIOTIYHICTIO 1 BIIACTHBOCTSAMH TPHUPOJHUX MIHEpATiB, Cepel SKuX, OyIoBa
KPUCTAJIIYHOI PEIIITKA, TUCTIEPCHICTb, 3aTHICTh 10 1I0HHOTO OOMIHY Tpy Moaudikarrii
HEOPraHIYHMMH Ta OpraHiyHUMHU crnojykamu. [Ipu 1mpomy Mopaudikallis HE 3MIHIOE
KPUCTAJIIYHOI CTPYKTYpPH MIHEPAIIB, ajie JI03BOJISIE PETYJIIOBATH 1X KOJIOTAHO-XIMIuHI
BJIacTUBOCTI. B pe3ynpraTi Moaudikalili aucriepciii MiHepasliB MOKHAa OTPUMYBaTH
MaTepiai 3 BUCOKOI CHOPITHEHICTIO J0 KOJIAr€HOBOI CTPYKTYpH JUIS IIKIP PI3HOTO
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