Ha cporogui opranizamiss o00miKy Ae0ITOpPChKOi  3a0OproBaHOCTI  Ha
H1IIPUEMCTBI Oy 1b-5IKOi (POPMH BJIACHOCTI Ma€ BAXKJIMBE 3HAUYCHHS, OCKUIBKU CIPHSIE
YHOPSIIKYBaHHIO 1H(GOpMAaIlii, MPO30pPOCTi Ta TOCTOBIPHOCTI TaHHUX 13 pO3PaxXyHKOBHUX
oreparliii 3a 00proBUMH IpaBamH (3 1e0iTOpamu ).
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Introduction. That is why the synthesis of materials on the basis of
metallothermic processes as well as the investigation of the influence of new
technological methods of getting metal on microstructure, chemical composition,
mechanical properties of manufactured castings got great practical importance.
Metallothermic reactions further and further become of great appliance in science and
technology. Under the lack of energetic and raw basis, of special melting and cast
equipment such technological processes of creating the materials become
economically expedient, and their usage in already existed methods of casting
production e.g. in technique of producing steel and cast iron castings with thermite
addition greatly rises the efficiency of production. Creating of the alloys on the basis
of combined metallothermic processes allows getting materials with new
technological properties the study of which has both scientific and practical
Importance.

The methods of experiment. The task was to work up the method of
calculating of burden composition on the basis of stoichiometric relationship of
reaction components with the introduction of suitable coefficients taking into account
the component activity and the coefficients of its adoption by metal. The method
allows to establish the composition of metallothermic burdens and to calculate
adiabatic temperature of its combustion. The main condition of the process is the
necessity to have real temperature of burden combustion higher than the temperature
of slag melting [2, 3] (for Al,O3; 2400 K). The main structure components in thermite
cast irons that influence greatly the wear resistance are the carbides. First of all, these
are cementite and more wear resistanceable carbides Cr, W, Mo, Ti and others.

The directions of studies. The grey cast irons is most convenient to get by
metallothermic or combined (metallotherming) methods because of the high
temperature within the zone of reacting of the components that leads under synthesis
of alloys in conditions of micromelting to fast cooling and that in its turn gives the
speeds of cooling higher than the critical ones and simultaneously martensite or
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needle-shape microstructure. These are the structures that are of the highest wear
resistance. Grey thermite cast iron is being manufactured very well by cutting, much
better than chilled and white cast irons. Cast irons contain great amount of austenite
but after tempering we get the structure of martensite of tempering with hardness
being 280-310 HB. In fact, it gives the possibility for thermite micromelting to
decrease greatly the content of alloyed elements (Mn and Mo) not making tempering
cracks while doing this.

Using roentgenostructural analysis method in the structures of these cast irons
carbides FesC and (Fe,Cr)sC as well as carbides (Fe,Cr)C; and others were detected,
that provides the hardness of ~ 15000 MPa. Microhardness of carbides (FeCr)sC —
HV 10000-10500 MPa, (FeCr),C; and (Fe,Cr),3Cq 14500-17500 MPa.

It is necessary to mention that mechanical properties of thermite cast iron are
better than the properties of highly-chromium cast iron (show table 1) because of
additional microalloying by aluminium, which must be introduced into the burden
composition.

Within cast irons with a considerable content of manganese disregarding high
temperatures of synthesis one can see the aggravation of fluidity under the keeping of
shrinkage within the range of 1,6-2,2 percent. One must bear in mind that the
treatment of cast irons with high content of chromium is complicated though it is on
satisfactory level.

Table 1
Mechanical properties of thermite highly-alloyed cast irons
Mark cast irons HRC o, MPa
“U4X12M” 65-67 670
“MUX12I'5” 64-66 680
“UYX28H2” 53-57 620
“UYX2H4” 60-62 660

Cast irons «MMUX15M3y», «MMUX12M» and «MYX12I'3M» are annealed (for
getting the structure of grain perlite) with further hardening. Cast irons
«MMUX28H2M2» and «MUX12I'5» with the structure of alloyed austenite are
hardened in an open air and «MTYX28H2» are treated under the medium-temperature
tempering. High speed of cooling under getting of not big castings or the castings
with wall thickness to 25-30 mm allow to get at once austenite-martensite structure.
In other cases, the loading into furnace after hardening of casting at temperature
950°C, endurance 2—3 hours and cooling together with furnace or hardening in an
open air is used. The probability of graphitization of castings under synthesis of alloy
by aluminothermic way decreases considerably because of considerable gradient of
temperatures and high speed of heat abstraction, i.e. getting of martensite structure
under casting goes considerably simpler.

Conclusion. Thus we may make a conclusion that aluminothermic ways can be
used for producing of special thermite alloyed cast irons expect for high-chromium
cast irons during the synthesis of those the problems of technological character
appear. Other types of special cast irons have in some cases even better properties
than in cast irons produced by ordinary methods. Designed compositions of thermite
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mixtures are also suitable for technology of thermite casting additives of high-

temperature gradient.
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MyKkauiBChbKHIi Iep)KaBHUI yHIBEPCUTET

®ITHAHCOBA CITPOMO’KHICTh TEPUTOPIAJIBHUX I'POMA I 3AKAPITATCBKOI
OBJIACTI

B yMoBax neneHTpaiizanii Biaaud Ta QpiHaHCIB 00’€/IHaHI TPOMAad OTPUMAIH
JI0JIATKOB1 PECYpPCH Ta MOBHOBAXEHHS, IO PO3MIMPIOE MOMIMBOCTI MOBHOIIIHHOTO
MICIIEBOTO pO3BUTKY.«Pedopma mependavae BiAMOBINANBHICTE OPraHiB MICIEBOIO
CaMOBPSIYBaHHS Tepe]] BUOOPISIMA — 3a €(EeKTUBHICTh CBOE€T poOOTH, a mepen
Jep>KaBoro — 3a 11 3aKOHHICTHY [1].

3a pe3ylbTaTaMd MOHITOPUHTY BUKOHAHHS MICIEBUX OIOJKETIB 3a MepIie
miBpivus 2017  poxy nmociimkeHo (IHAHCOBY CIPOMOXKHICTH 00’ €qHAHUX
TEpUTOpiaIbHUX TpoMaj 3akapmarchbkoioOmnacti. JlocmimkeHHsS 3AiliCHEeHO Ha
MmiJicTaBl 4-0X OCHOBHHUX IOKa3HUKIB, K1 BIJOOpa)karOTh:BJACHI JOXOAW Ha 1-TO
MELIKAHILIS;pIBEHb JOTALIMHOCTI OIOKETIB (MUTOMa Bara 0a30BOi/peBEpCHOI AOTallli
y I0X0Jax);[IATOMY Bary BUIATKIB Ha yTPUMaHHs arapaTy YIpaBIiHHS Y BIACHUX
pecypcax OTI (6e3 TpaHcdepTiB 3 AEpKaBHOTO OFOIKETY);KaliTajlbHI BUJIaTKU Ha |-
ro Menikaiis (0e3 cyOBeHIIIH 3 Aep:KaBHOTO OIOJIKETY).

Tabmums 1
Ouinka ¢inancosoi cnpomoxknocTi Tprox OTT 3akapnarcbkoi odaacti
3a I miBpivus 2017 poxy*
Ne Haszea OTI 3aranbHa INokaznuk 1 IToxa3uuk 2 IToxa3zuuk 3 Ioxa3uuk 4
/ XapaKkTepUCTHKA
I
YucenbHicTh | BiacHi PiBeHb KarmitanpHi ITutom
HACENICHHHS | JOXOIU JoTaLiifHo BUJATKU Ha a Bara «
Ha Ha 1-ro cri OJIHOTO BHUJIATK *’:E
01.01.2016 MeIKa Oro/IKETIB MEIIKaHIS iB Ha E
HIIA 32 (6e3 amapar 2,
< (THc. oc.) I-re E (iToma E cyOBeHIIii 3 ‘E ympaBi ‘E ’E
g miBpiYY £ Bara g JIepIKOroKE A 1HHS A %
= 12017 | & 6a30B0i/ & TY) & (6e3 & g
peBepcHoi TpaHcd «®
(rpH Ha notauii y (rpn/oc.) epTiB)
oc.) JI0XO0/1ax), (%)
%
1 Ts4iBchKa 1 19,6 1956,9 34 0,0 49 850,9 12 9,8 14 10
2 TonsHceka 3 7,7 1116,3 | 172 151 191 65,4 208 20,1 144 189
3 BinbxoBenpka 2 12,4 4344 342 39,9 318 204,1 99 36,3 299 292
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