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adiition preatly rises the efficiency of production. Creating of the all()}_/s on ti'l(: basis
A combined (metallothermictSHS) processes allows getting ma}crla}s with new
study of which has both scientific and practical

ones. Because of its complexity and significance, the model based identification
approach invoives understanding the process model (don’t confusc with the grinding
system madel). In this connection the methods for process modelling are of gredl
impotence as they are in decision making,
Methods for process modelling discussed further. Besides the model definitior
mentioned above another term to explain ‘model” may be as follows: a model is th
abstract represcntation of a manufacturing process which serves 1o link causes and
effects {2 That is why the description of the correlation of different quantitics of
real system to correspond to a modeled system is the dominant task of proces
models. I grinding, the dependences of settings on process quantities such a
grinding forces ¥, temperature 7, and acoustic cmission A£ as well as on outpuf
quantities such as surface roughness and surface integrity (surface layer quality lik
grinding burns and residual stresses) may be mapped too on the basis of F. Klocke’
representation [3]. Taking into account this representation, a model of technological
grinding system can be represented as follows (Fig. 2). The model consists of the
following state paramcters Q% V' F, T, AE, where Q°, is the spccmc materia

o o lopical properties the

ot g \ .
- o Phe methods of experiment. Whllc organizing the process of synthesis of
fec b and cant rons classic [ 1] termite reactlons based on oxidation of aluminium and
by ation o ron.
Pl tal o work up the mcthod of calculating of burden composition on the
B ol ston !uunn (e refationship ot redctlon components with the introduction of
taking into aw(nlnt the component activity and the coefficients
adoption by metal. The muh}d allows to establish the composition of
imetallothorie burdens and to caleulaty adlabatlc temperature of its combustion. The
mai condhion of the process is the Decessity to have real temperature of burden
combinntion lugher than the temperatt e of slag melting 12, 3] (for ALO; 2400 K).
{1 main stiuctire components in termite cast irons that influence grca\tly the wear
fesstinee are the earbides Cr, W, Mo, iTi and others. Wear resistance of synthesized

vitah e coelthoents

[T E

, ¢ i : ssistance  depends on microhardness, form,
removal rate in mm®/(s-mm), V', is the specific material removal in mm’/mm. cast nonsunderabrasive wear rests p
cpdaccment and quantity of structural compon(,mq
U e directions of studies. nynthusvgd termitc wear resistant cast wrons in
Refercnces worlopy with the cast rons dot by ordinary methods, can be divided into the

! Ireeman Herbert. Discrete-time systems: an introduction to the \theory / Hz’rl)cr# foltowing proups. prey, white, mcludmﬁ non-alloyed, low-alloyed, nickel-chromium-
/”U’"‘”’ - New York: J. Wiley, 1965. — 241 p. plited, mnctensite and high chromium-p ated.

2. Ténshoff, H.K. Process monitoring in grinding / H.K. Tonshoff, T. Friemuth, J.C. Becker, Clrey special thermite cast irons, It is the most convenient to get grey cast irons
-CIRP Armuls Manufacturing Technology. - Volume 51, Issue 2. — 2002. — P 551-571. i tallotermin +SHS) methods because of the high
3. Klocke Fritz. Manufacturing Processes 2: Grinding, Honing, Lapping / Fritz Klocke. o 1"V 114 llotermic or combined (meta 0 e ts that leads under synthesis
Berlin: Springer, 2009. - 433 c. ' (crnpetnture within the zone of reactin 7 of the components thal "
' ol oy i conditions of micromelting to fast cooling and that in its turn gives the
4 specdn of cooling higher than the crffical ones and simultancously martensite or
- oo : F the hiet car
ANUFACTURING TECHNOLOGY AND PROPERTIES nied e ahinpe microstructure. These arg the structures that are of the hlg'n;st WE '
WEARFIRMNESS TERMITE CAST IRON L istance, The burden u»mposmnn‘ for synthesis, chemical composition an
1 covaponents of the burden for getting WCar resistant termite cast iron are showln n
t in
7hyhuts Yy.Yy, prof., 'Lazar V.¥., as. prof., Hom ak B.Ya., as. prof. table 1 Within cast irons 1, 2 martensite is formed just during metallot hcrmltc(;ne‘;“tﬁ
"Uzhhorod National Unive rsity vithoul  coeran (e 1nmnmnu((utunng which Is furthermore ~ connecte
Mukachevo State University Coplacoment of catical point regarding alleying of Ni. —
J t iron
Introdaction. That s why the synthesis of materials on the basis of Chemical composition of the burden for synthesis of grey termite c;'jm . |
metallothermic processes as well as the investigation of the influence of new! | Ulectiode e osilicium ml};‘:‘;‘lw Ni powder | Ferrochrome | minium
technological methods of getting metal on microstructure, chemical composition, ‘ s 'l‘ i (DCT5) (“IJMH 7%) termite

. . . : A : cen | 4
mechanical properties of manufactured castings got great practical importance. T R T 1316 | 4248 |04 1,1FeCr | Therest
Metallotherric reactions further and further become of great appliance in science and 1 \ A0 40 3338 | 1015 | 4045 |07 L4FeCr | The rest
technology. Under the lack of encrgetic and raw basis, of special melting and cast. RN ‘ 1620 | 1,843 4853 | 091 6 FeCr Illm rcqt
cquipment  such technological processes of creating the materials  become o an \ 1.6 6,0 40-43 | 556, TR #1‘“ ::

e . - - . ~ - & — o} Ne L
cconomically - expedient, and their usage in already existed methods of casting | a0 a2 2,0-2,7 43-51 | 5.5 60 |0,7-14FeMo | Therest
production ¢. g. in technique of producing steel and cast iron castings with termite @
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Table 3.

i i i i ‘hanical properties of termite highly-alloyed cast irons
Cast irons contain great amount of ausicnite but after tempering we get th M cehanica) properties of termite highly-alloyed cast ir

7 3 s . . % Lol ] 1 5 MPa
structure of martensite of tempering with hardness being 280-310 HB. In fact, it givd f\4‘l"k_ - ‘77 - HRC 7{ . c 7’(,7/() Pa
the possibility for termite micromelting to decrease greatly the content of alloye ll-’l,\’llM1 1 B o
clements (Mn and Mo) not making tempering cracks while doing this. i waxiars' | 680

1 > 3 . ) = / s S T == . R 2{‘) = -
Wear resistance of manufactured cast irons may be compared using table 2. Ca ‘ MU X28H2 { 535 L’ 620 |

iron manufactured by termite method may to some extend be classified as a grey iro | HUX2H4 (nickhard) 60-62 660

not lower than «CY 30», and after iempering in cast irons 4 and 5, the limit of tensio PAner proper thermal treatment

Hrenethhas heen cablished s e fevefnotss fhan 500 MPa Table In other cases, the loading into furnace after hard.cnin‘g of casting at tcmper'aturc

Wear resistance of special cast irons a0 endurance 203 hours .u.nd cqolmg t;o_gcther with tu.rnace or ha'rdke}t:mi mdzu;

Nd B Termite malerial Conditional valuc of resistance | § open it 15 used. The probability of graphitization of castings from nickbard un cf
I | Carbon steel (analogue of steel «Y8») 100 ayithesis of alloy by aluminotermic  way decreaseg conmderably bfecause o
2 | Termically manufactured termite alloyed castiron | 85 | miderable pradient of temperatures and high speed of hc_:at abstraction, i.c. getting
3  Martensite termite cast iron o0 ol i tensile structure under casting goes considerably simpler. Hardness of these
41 Alloyed Mn and Mo martensite cast ron i 40 B o0 s the limits of 9300- 12000 MPa (per HV).

| Conclusion and recommendations. Thus we may make a conclusmn. that
Al thenmie ways can be used for producing of special termite alloyed cast nonsf
Lot tor el chromium cast irons during the synthesis of those the problems o

Table 2 data witness the increasing of conditional resistance for martensitd
termite cast irons and rather great increasing for termically manufactured cast iror§

¥
WA

Under the synthesis of white termite cast iron the necessity to get high temperature B el dnmeton appear. Other types of special cast irons have in some cases
the zone of reacting of burden components is considered, that is why Cr and Mn ar gven hetter prapertics than in cast irons produced by ordinary .mcthu(}& )
introduced not in the shape of ferroalloys but like oxides Cry05, Cr0O,, MnO, MnOj Designed compositions of termite mixtures are also suitable for technology of

Pearlite matrix of such cast iron contains carbides Cr and Fe. Under considerabl§
gradient of temperaturcs under termite conditions micromelting white cast iron if
produced in large measure simply, simultancously it is the cheapest among the cas
irons mentioned above, but its wear resistance is less than that of the alloyed one avirilabile for syathesis in principle of any black alloy.
Introducing additionally into the burden even a small quantity of chromium if )
powder state or in the state of low carbon ferrochromium using breakage of graphit
clectrodes increasc greatly wear resistance of mentioned cast iron. Using
rocntgenostructural analysis method in the structures of these cast irons carbides Fe,
and (Fe,Cr);C as well as carbides (Fe,Cr)C; and others were detected, that provide
the hardness of ~ 15000MPa. Microhardness of carbides (FeCr);C — HV 10000
10500 MPa, (FeGr);Cy and (Fe, Cr)»Cq 1450017500 MPa. The properties of som
marks of termite cast irons are shown in table 3. i
Cast irons «MUXI5M3», «MUX12M» and «MYXI12I'3M» are anncaled (fo
getting  the structure of grain perlite) with  further hardening.  Cast  irong
«WAMIX28HZM2y» and «MYXI12I'5» with the structure of alloyed austenitc ar
hardened in an open air and « MYX28H2» arc treated under the medium-temperatur
tempering. High speed of cooling under getting of not big castings or the castingg
with wall thickness to 25-30 mm allow to get at once austenite-martensite structure,

fer e canting additives of high-temperature gradient. Th(‘T work that h_as been car_rleiil
out allows making a conclusion that for their mechanical properties synthesize
qecilied cast rons don't yield to "common™ and the methods themselves are
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