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TECHNOLOGICAL FEATURES OF PRODUCTION OF GRAY THERMITE IRON

Introduction. 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 [1-4].

The methods of experiment. While organizing the process of synthesis of
steels and cast irons classic [5] thermite reactions based on oxidation of aluminium
and renovation of iron are used. The task was to work up the method of calculating of
burden composition on the basis of stochiometric 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 [6] (for Al,O5; 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. Grey thermite cast iron is being manufactured very
well by cutting, much more better than chilled and white cast irons. The burden
composition for synthesis, chemical composition and components of the burden for
getting wear resistant thermite cast iron and its mechanical properties are shown in
table 1 and 2. The composition of burden and chemical composition of thermite wear
resistant cast irons with needle structure is shown in tables 1 and 2.
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Table 1
Chemical structures of burden for synthesis of thermite wear resistant cast irons with needle structure
Ferrosi Ferrocromium, . . .
Electrode . Ferroman- Alloying composition Ferroalumi-
-licium Powder (DPX100A) . -
Ne | powder, ganese ; . - «KKMK» (nominator) nium
% (@C (®MH 75) Ni Ferromolibdeni-um WOj; (denominator) thermite
75) (PMOS55A) 3
1| 36-42 |2835| 0407 | 1221 | 03FeCr05-10 03 the rest
FeMo —
2| 3542 |2734| 07-12 | 1527 | 03FeCr05-09 03 the rest
FeMo —
3| 4045 |3036| 0818 | 2536 | C3Fecr04-08 03 the rest
FeMo —
0,3 FeMo; 0,5-0,7 0.3
4 | 44-47 | 32-35 1,2-1,8 2,8-3,9 FeCr 3051 the rest
0,3 FeCr; 0,6-0,9 0.3
5| 3945 |30-34 0,4 2,5-3,1 FeMo 2528 the rest
Table 2

Chemical composition of thermite wear resistance cast iron with needle structure

No Element content, %

B C Si Mn P S Cr Mo No Mg and W

112934|21-26|0305]| <003 | <0,0| 0,2 | 05-10| 1,0-20 0,1 Mg
1

2 |2833]20-25|0509| <003 |<00]| 02 ]0509]| 1525 0,1 Mg
1

3 |3236|2227]|06-13| <003 | <0,0| 0,2 | 0408 | 2535 0,15 Mg
1

4 | 333724260913 <003 |<00]| 02 |05-07| 2838 3,051 W
1

53136 | 2325 0,3 <0,03 | <0,0| 0,2 | 0,6-0,9 | 25-3,0 25-28W
1

For these types of cast irons the content of carbon, silicon, Mn and Mo is
increased with the aim to get needle structure [3]. Under the synthesis of cast iron by
aluminothermic method the oxides of Mo and W may be added to increase greatly the
temperature of reaction and form better conditions for controlling the process of
synthesis and melting. Synthesized cast irons have the hardness HB 280-340 and are
rather well manufactured by cutting.

With the increasing of alloying element content consecutive changes in the
structure, which comes from perlite to martensite take place, which in its turn leads to
increasing of hardness as well as to the increasing of wear resistance.

Conclusion. Designed compositions of thermite mixtures are also suitable for
technology of thermite casting additives of high-temperature gradient. The work that
has been carried out allows making a conclusion that for their mechanical properties
synthesized specialized cast irons don't yield to "common" and the methods

themselves are available for synthesis in principle of any black alloy.
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ONTOEJIEKTPOHHHUI JATYMK JIJIsI BAMIPIOBAHHSI
KYTOBOI'O TA JIIHIMHOI'O MEPEMIIIIEHHA

AKTyanbHUM 3aBIaHHSIM y cdepi aJbTepHATUBHOI EHEPIreTUKH €
BJIOCKOHAJICHHS ~ TEXHOJIOT1i  BUTOTOBJIEHHS COHSYHHUX  €JIEKTPOCTAHINA  Ta
MIIBUIIEHHS €(QEKTUBHOCTI  (POTOENEKTPUYHUX TmaHened. g 1mumx — 1ien
BUKOPUCTOBYIOTHCS PI3HI aBTOMATHU30BaHI CHUCTEMH OpPI€HTAIlli COHSYHUX MOJYJIIB,
AK 10 KyTY MaJiHHS COHSYHUX MPOMEHIB Ha COHSYHI MOJYJI, TaK 1 3a HampsSMKOM
pyxy Conris o HeOy. [Ipu aBTOMaTHYHOMY COHSTYHOMY BiJICT€KEHHI COHSYHI MOy
TOYHO KepYIOThCs muisixom BumiptoBanHs GoToEPC abo ctpymy B doroeremenTax
naT4ukiB ToyiokeHHss COHIE 1 TEpeMINIEHHS iX 3a JOMOMOTOI TOBOPOTHUX
MEXaHi3MIB B 000X KoopauHaTax. DoToenekTpuyHi AaTYMKH, IO CTEXaTh 3a
nonoxeHHsIM CoHIle Ha HEOl, € BAKIUBUMH €JIECMEHTAMH CIICKTPOHHOT CXEMH
YVIOPABIIHHSA KYTOBUMH a00 JTIHIHHUMU NIEpeMilIEeHHSIMU 00€PTOBUX MOJYJIIB.

VY naniii poGoTi omuicaHa MOXIJIMBICTH BHUKOPHUCTAHHS PO3POOJICHOIO HaMu
OTITOCJICKTPOHHOTO CEHCOpa Ha OCHOBI MOHOCYJIb(ITHUX KpPHUCTAIIB TIepMaHio,
JIETOBAaHUX CYpMOI0, JUIsi OE€3KOHTAaKTHOTO BHUMIPIOBAHHS KYTOBUX a00 JHINHUX
MepeMillieHh 3 ypaxXyBaHHAM iX HampsMKy pyxy. He MeHIm BaxIMBUMHU €
OE3KOHTaKTHI, O€31HEPIHI BUMIPIOBAaHHS MaJIUX KYTOBHUX 1 JIIHIMHUX MEPEMIIICHb 3
ypaxyBaHHAM IX CHOPSAMOBAHOCTI B KOHTPOJIHHO-BUMIPIOBAIILHUX TMPHIAJIAX,
HEOOXITHUX JUIsl BHUKOHAHHS PI3HUX 3aBlaHb B MAIIMHOOYIyBaHHI, aBialiiHIN 1
KOCMIYHI¥ nmpomuciaoBocTi [ 1-4].
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