Toxi MoXkHa ONIHCATH aHa/i3 BIAMOB, SIKi peali3ylOTECH B YMOBAX CKCILTyaTauil,
3a JONOMOIOK0 CTYIEHEBHX Joriko-imiTanifinux monene#t. [Tobyxosa aepes BiaMOB i
X aHani3 aae MOXJINBICTH BUSABUTH IMOBIpHI IINAXH, AKi BEAYTE /10 BIIMOBH JOJIOTA.

BucHoBkH. VY pe3yibraTi JOCHIIKEHO XapakTep TOIMKOKEHHS Ta OCHOBHI
IIPHYMHA HH3bKO] JOBTOBIYHOCTI HOPOAOPYHHIBHOrO OCHALIEHHS TPHILAPOLIKOBAX
6ypOBHUX JOJIT, OpH3HAYEHHX A1 po30yproBaHHS 0COGMIMBO MiITHUX FiPCLKHX HOPij.
3anponoHOBaHO CXEMY BHSBIEHHS MApaMeTpiB eNICMEHTIB TEXHOJOTIMHOI CUCTEMH,
AKi BH3HAYAKOTh SAKICHI TIOKA3HHKM BCTABHOTO IIOPOAOPYHHIBHOTO OCHAUICHHS
TPHLIAPOIIKOBHX OYPOBHX H0JiiT. 3aCTOCOBYIOMH CTYNEHEBO-NOriYHHM aHamiz msa
BHARJICHHS DNPHYHH BiIMOB J0JIOTa /JOCHIDKEHO XapaKkTep B3acMO3B’f3KiB Mix
KOPEHEBUMH YHHHHKAMH (AK NOJiAMH, 1O (GOPMYIOTLCA Ha eTarax IpPOeKTyBaHHA
JIOJIT TA TeXHoaoril IXHROrO BHTOTOBICHHSA) Ta BiMOBamMu 3 MO3MLI mapaMeTpis
TEXHIYHOIO CTaHy eAeMeHTIR J0J0Ta. 3acTOCYBAaHHS CTYNEHEBO-JOIYHHX Moxenei
YMOXUIHBIIIOE HE TiIbKM BHABJIATH NMPHYHHM BiIMOB MOPOJOpYHHIBHOTO OCHAIIECHHA
O6ypoBux jonit, a ¥ npuiimath KopexTHi H OGrpyHTOBaHi pilEHHS HIOZO
3abe3neyeHHA SKOCTI [poleciB Ha OCHOBHHX €Tamax O KHTTEBOTO LHMKIY
BUrOTOBNEHHA JONIT. POpManizalis KpHTepilp BH3HAYEHHA YMOB MiHIMATBHUX
nigxip Ta MiHiManBHMX nepepi3iB U CTYNEHEBO-IOFiMHMX Mojenei BiaMoB
NOPOJOPYHHIBHOTO OCHAILEHHA RONIT YMOMUIMBIIOE 3aCTOCOBYBATH iHTErpOBaHi
inbopmaiiiti TexHONOTIT B yIIpaBIiHHi HpogcaMs BUPOGHHLITES.

APPLICATION OF SELF-PROPAGATING HIGH-TEMPERATURE
SYNTHESIS IN TECHNOLOGIES OF WEAR-RESISTANT COATINGS
DEPOSITION
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The technology of self-propagating high-temperature synthesis (SHS) is one of
the effective technologies for manufacturing a wide range of materials and coatings
including composites [1-3]. The essence of SHS technology lies in the direct
synthesis of the refractory compounds in the exothermic reactions between the
chemical elements. In the most general form an SHS reaction can be described as [2]:

'_;a,.X,.+jZ;bjifj Z+Q. (1)
where Xi — metal in solid state (4/, Ti, Zr, Hf, V, Nb, Ta, Mo, W, etc.),

Yj — metal or nonmetal in solid, liquid or gaseous state (4/, C, B, Si, N, O, H,,
S, Se, etc.),

Z — synthesis products (carbides, borides, silicides, nitrides, oxides, hydrides,
intermetallics).

Q — thermal effect of the reaction.
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Among the areas of technology, where SHS finds it’s widespread use, there is a
number of technologies for wear-resistant coatings deposition, such as thermal
spraying, weld surfacing, electrospark doping, diffusion saturation and others. At the
same time, it is necessary to note that application of SHS in these technologies is
possible in two fundamentally excellent methods [4]:

1) application of different types of source materials (powders, electrodes, etc.),
obtained by the SHS method;

2) combining the coating deposition technology with the SHS method in a single
technological cycle.

In the first case SHS is used only at the stage of manufacturing raw materials by
chemical synthesis, expanding their list and ensuring the profitability and quality of
the resulting compounds. It is noted [5] that in the case of powder SHS-materials
usage it is possible to move away from the use of mechanical mixtures of powders,
which in the end improves the uniformity of the applied coatings.

Considerably wider prospects opens the second method of combining the
coating deposition technology with the SHS in a single technological cycle, since it
allows combining the advantages of both SHS and specific coating deposition
technology.

One of the most successful examples of such a combination is the technology of
centrifugal SHS-casting or reactive surfacing with the use of thermite-type powder
mixtures. This technology allows receiving ceramic and metal-ceramic coatings up to
3 mm in thickness on internal surfaces of metal pipes up to 5.5 m in length [6].

Combining SHS with the technologies of gas-thermal and plasma spraying also
allows to improve the quality of the resulting coatings by increasing the thermal
activity of the spray particles and increasing the adhesion strength of the spray
coating to the background material [5].

Combining SHS with electric arc surfacing of wear-resistant coatings also has a
number of features. As was shown at [7] such combining allows to increase the
abrasive wear resistance of deposited coatings by ~ 27% in comparison with
traditional electric arc surfacing. This is explained by the discovered differences in
microstructure of deposited coatings.

Summing up, it is worth noting that due to the wide possibilitics of SHS in
obtaining a large number of refractory compounds and materials with certain physical
and mechanical properties, the scope of SHS application, including technologies of
wear-resistant coatings deposition, is continuously increasing.

Combining the coating deposition technology with the SHS serves as a
classification feature of dividing into fundamentally excellent methods of its
application in the technologies of wear-resistant coatings deposition. Having
highlighted the advantages of each method, one can come to the conclusion that
considerably wider prospects opens the method combining the coating deposition
technology with the SHS method in a single technological cycle, since it allows since
it allows combining the advantages of both SHS and specific coating deposition
technology.
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