UDC 621.74.04:669.112.22

Yu.Yu. Zhiguts, manager by a department, d.t.s., professor

TECHNOLOGY OF RECEIPT AND OFFICIAL PROPERTIES FOR
TERMITE STEEL 20

Uzhhorod national university, Ukraine

The technology of termite steel of receipt, which is analogue for industrial steel 20 was
analyzed in the paper. It is researched the termite steel, its chemical composition, structure
features, mechanical and service properties. The changes of mechanical properties from the
temperature have revealed. Dependence of ductility on the duration and temperature of tests
is set. At the making of termite steel main advantages metallotermic synthesis are used. The
engineering technology of synthesis can be used at special welding of blanks and mending of
parts.
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Structural steels are widely used in the practfocengineering production. One of
the most typical of this class of steel is steelM@ich has a wide range of technological
and service properties. Structural steel of spmtimark is used at power engineering
industry for details operating at temperatures@ti-450°C. Higher temperature of ope-
ration details of this alloy leads to graphitizatiof steel, and the degree of graphi-
tization depends also at the degree desalted, ohethdeoxidation, the chemical com-
position of steel.

Metallotermic methods of obtaining alloys in thetlaentury also known. Share
of them is based at the classic thermite reactigR].[ Despite the fact that the tech-
nology of synthesis of alloys based on thermitetreas there are obtained blanks and
parts are more expensive than with ordinary indalstechnology, under certain cir-
cumstances they become economically viable. Itlshonly take advantage of such te-
chnologies, namely high performance, versatilitg @autonomy (their implementation
does not require large power source, no need dagied foundry equipment), not
least important, and little time to implement teclugy in the production of and others.

All of the above set of scientific and technicabiplem, which is to establish pos-
sible synthesis method of termite carbon steelthadnvestigation its technological and
service properties and use of material for spedétails of power engineering and its
repair.

Installation of mechanical properties at differ&grnperatures and depending of
identify plasticity thermite steel of the duratiand temperature test as well as relaxed
stability studies at certain temperatures was inyated.

Materials used for build metallotermic mixturegrrbchrome «FCh65-7A» GOST
47570-79, sylikomanganes «SiMn26» GOST 4756-77to¢dicon «FeSi65AI35»
GOST 1415-78, aluminium powder brands «PA-3...PA-DSE 6058-73 and sifted
grinding of aluminium chips, ferromanganese «FeMnT®OST 4761-80, iron slag
(forging and rolling mills) with an average chenticamposition (% wt): 0.0%, 0.10-
0.355; 0.10-0.35Mn; 0.01...0.03S; 0.01-0.03P; 40-50F€&,05; 50-60FeO and others.

To determine the mass of the metal ingot and odtgunetal of the charge carried
mikromelting with a mass 300 g metallotermic reaetith diameter 80 mm with va-



rying percentages of components in the mixturecargied out. Initiation of burning
process was carried out with use special titaniemwdur.

Charge preliminary calculated by the stoichiometierelation of reaction com-
ponents [3] and subsequently its composition ctectasing absorption coefficients of
reaction components. Powder charge preliminaryestiat a temperature of 150-180 °C,
and compact, and then placed in the upper chamietallotermic reactor [4,5]. To
improved slag removal in charge was added feldgpaF,). After melting the alloy
was separated from the slag, evaluating structuskag and it is carried out control we-
ighting and synthesized ingot is investigated. Tl stage investigations [6,7] was to
correct the charge by making appropriate inert inties.

After setting the composition of charge for stomhetric stirred of chemical re-
action and correction it by absorption coefficienfs mixture components, the cal-
culation of adiabatic combustion temperature watopmed. When the calculation ac-
cording to the existing methods it was not take® iatcount the sublimation of alu-
minium, which makes it an insignificant error sagtithe adiabatic temperaturg) and
heat for formation of the reaction produc®.(The main criterion for obtaining ingots
T, should be for all reactions above the melting terafure of the reaction products
(Thet). Calculation does not include heat in the combosprocess and complete
conversion of reactants in the reaction productssimnplified calculationd; was de-
termined without regard to the exact values of ©i@aid thermal effect set at medium
temperature (eg, 2500 K). Change by the thermakeff/hen the reaction products are
in liquid form, can be neglected.

We know that good desalted industry steel has becomre prone to graphiti-
zation than half calm or boiling. The same situatazises with the additional excess
powder aluminium from charge. As a result of expental work was revealed that
thermite steel 20 starts noticeably graphitizatomer 10.000 hours. Especially, these
processes occur in zone near the weld after themetding, exactly where temperature
thermite zone of influence is more than 500...700

Another of feature metallotermic synthesis is ahhigmperature in the reaction
zone of the reaction components. At using two-chamadlesign of metallotermic reactor
the duration of exposure for the liquid melt in tbever chamber increases, which sig-
nificantly contributes roundforms synthesized caeisi Influence of these two proces-
ses takes place simultaneously during solidificaiad cooling termite steel, has result
to reduction of its strength, ductility and toughseThe structure of the invest-tigated
steel consists from ferrite and pearlier separateg of different density. Only upon re-
ceipt of castings in the chills zone under the tcobbserved martensitic structure type.

Experimental studies have revealed the dependendectlity from the duration
and time of testing for thermite carbon steel ciomg 0.18 %C, 0.50 %Mn, 0.70 %
S, 0.05 %P and 0.055 at temperatures 550-600 and 680D

The values of the mechanical properties for thexmateel 20 depending from the

test temperature is reduced: at a temperaturé@4f) .= 60 MPa,o,, = 85 MPa, and

a temperature at 50€ —o, .= 3.2 MPa,c , = 6.9 MPa, respectively.

The continuation of experimental researches wa®daiat establishing relaxation
resistance steel — an analogue of the chemical asitgn of industrial steel 20 at
temperature 400 and 500.



Analysis of changes for mechanical properties deépgnon temperature and re-
laxation stability study thermite steel, when congplawith industrial properties show
that metallotermic method of producing a positivgact on thermite steel 20. The pro-
perties of the steel were not worse, and flexipitiepending from the duration and
temperature of the test were even on 9.5-15.0 %eibet

Equally important is the fact that the technolo§gynthesis of thermite steel can
be successfully used at emergency welding workegsiesing metallotermic pastes and
repair parts.

Conclusions. Mechanical and service properties for thermieels{analogue in-
dustrial steel 20), were studied namely the chamgeechanical properties determined
from the temperature, dependence of ductility fibwm duration and temperature tests.
The peculiarities of thermite steel structuresluding the effects of metallotermic me-
thod of synthesis of alloy to graphitization prages and the formation and distribution
of carbides in the thermite steel.

LIST OF LITERATURE

1. ®acoHHoe nuTbe 13 TepmuTHOM cTanu [Tekct] / M. 3. 3onkosep, A. C. I'puayHos, C. O. bupyns-beinbHULKWI
[v op.] : noa pea. M. 3. 3onkosepa. — M. : [lopusaat, 1950. — 48 c. — Bubnworp. : ¢. 47.

2. Xueyy, FO. KO. CnnaBw, cuHTe3oBaHi Metanotepmieto i CBC-npouecamu [Tekct] : MoHorpadis /
10. KO. Xuryw. - Yxropoa : T'paxaa, 2008. - 276 c. - bibniorp. : ¢. 253-278.

3. Xueyy, 0. MeTtoauka po3paxyHKy Cknafy ek30TepMiYHMX LUMXT Ha OCHOBI TEpMOXiMiYHOro aHanisy [Tekct] /
tO0. Xuryy, B. npokos // MawuHo3HascTBO. — 2005. - Ne 4. — C. 48-50.

4. MetanotepmiyHuin peaktop [TekcT] : nat. 20045 Ykpaina : MK B22 C9/00 / KO. FO. Xueyu, 0. tO. Ckuba,
. 1. KpaiHsn ; 3asBHUMK i naTeHTOBRACHWK Yxropoa. Hau. yH-TeT. — Ne 200606530 ; 3ass. 13.06.06; onybn.
15.01.07, Bron. Ne 1.

5. Cnocib enekTpOTEPMIYHOMO NPUBAPIOBAHHSA  IHCTPYMEHTANbHOI NAACTUHK i3 LUBMAKOPI3anbHOI CTani Ao
OCHOBW iHCTPYMeHTY [TekcT] : nat. 27948 Ykpaiva : MK B 22 P 15.00 / 0. fO. Xueyuy, 0. t0. Ckuba ;
3asBHUK | NaTEHTOBNACHMK YXxropog. Hau,. yH-TeT. — Ne 200606710 ; 3ass. 13.06.06; onybn. 26.11.07, Bron.
Ne 19.

6. Xueyu, fO. FO. TepmiTHe 3BaproBaHHSA BUCOKO MapraHuesux ctanei [Tekct] / FO. 0. XKuryy // Ceapimk. —
2007. - Ne 5. - C. 14-16.

7. Xueyy, KO. KO. CuHTe3 TepMiTHWX KaBiTauinHocTinkux crtanei [Tekct] / 1O. 0. Xuryy // BoctouHo-
€BPONENCKUA XXypHan nepegoBbIx TeXHONOrui. MpuknagHas dusuka u matepuanosegeHue. — 2013. - Ne 1/5
(61). - C. 4-6.



