formed during the specified oxygen-free combustion. The hardening of the hardened
layer to the base alloy is also obtained by metallurgical means.

Conclusions. As a result of the experimental design, the authors conducted a
number of search works, worked out the design documentation of the experimental
complex for dust protection and doping of parts in the process of plasma spraying,
made prototypes and conducted their operational tests.

The combination of PSS and SHS in one operation allows to solve a whole set
of technical problems for obtaining high-strength carbidostal-type materials and solid
alloys on the alloy surface. The new complex technological process allows to
increase the worn surfaces of parts of machines, devices and devices to a depth of up
to 500 microns with materials having high mechanical, service and technological

properties.
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MODERN TECHNOLOGIES OF CREATION OF HIGH-HARD SURFACES

The laser surface hardening (LSH) of metals was discovered in 1965. It has
won strong positions in technology of metals [1]. Nowadays in the whole world
hundreds of patents have been awarded to branch inventions including those dealing
with combination of LSH with SHS (self-propagating high-temperature synthesis).
One of them [2-6] is dedicated to combining of LSH with SHS (self-propagation high-
temperature synthesis). Formerly SHS was combined with other technologies of
surface hardening of components [1-6].

The impotent problem within the LSH is the decreasing of the losses of beam
energy because of its reflection by the surface of metal under machining. In the given
investigation, as well as in the invention [1], the mixture of powders Ti (65%), carbon
in black state (18%) and Fe (14% by mass) were used in the role of light-absorbing
paint. The mixture was damped by solution of 2 % latex in gasoline, and then it was
put on the surface of stalls of mark 10 and 20 and was dried in an open air, forming
the layer 80, 200 or 500 mkm thick. Thermochemical calculations showed that in
such a mixture practically all Ti interacts, thanks to non oxygen combustion, with
carbon, forming the carbide TiC. The seer plus of carbon and very small account of Ti
alloy the iron forming liquid steel of condition, which under fast cooling turns into
troostite in layers of 80 mkm thick.
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In typical microstructure of metal in cross-cut of harded layer got under density
og power 17 W-m?, diameter of ,,spot” — 0,4 mm, the speed of scanning 12 min/s and
expense of argon (for the defense of Ti from air oxidation) — 0,5 I/s is shown. The
thickness of alloy is ~500 mkm. This layer consists of ~50% particles TiC and
~50%(by volume) of metal link-instrumental carbon steel of type “¥Y8”.

The investigations made have proved that the microhardness of carbides TiC is
higher than the hardness of steel almost 10 times. Thus, in the given work we
managed to organize the SHS process in comparatively thin layer thanks to using of
LSH technology simultaneously for solving of two tasks: for heating, flashing and
carbonating of an iron; for flashing Ti particles and its ,,combustion” in carbon with
forming of carbides TiC.

The adiabatic temperature of non-oxygen combustion of equiatomic mixture
Ti-C equals to 3200 K. The real temperature of combustion of selected mixture 68%
(% in mass particles) is more than 1850 K that provides the formation of hard-liquid
dross (TiC-melding) with the large interval liquids solid us. The formation of dross
instead of one-phase alloy influences positively on the quality of surface of hardened
layer after its full growing hard and cooling as well as on supporting of this layer
even on inclined planes.

It is important to note that in the mentioned non oxygen combustion none of
nonmetallic phase and its including is formed. Welding of hardened layer with basic
metal is obtained automatically ,,metallurgic ally”, excluding the necessity of
soldering or other methods of connecting one alloy (e.g. instrumental) with other (e.g.
with the basis of cutting tool).

The substitution of a part of iron powder by the powder of carbon ferrochrome
(e.g. 12%Fe+2%FeCr instead of 14%Fe in the formulae of SHS mixture) allows to
get layers of carbidosteel with the link not in the shape of steel “Y8” but from alloyed
steel “X12” which after fast cooling of these layers thanks to accelerated drain of heat
to cold metal of the basis gets austenite-martensite-carbide structure. In the process of
work of the instrument such metal link additionally grows hard thanks to pre-
transforming of austenite into martensite and getting older of the later one. The hard
of such a carbidosteel reaches HV1400 (14000 MPa).

The substitution of a part of iron in the SHS-mixture by ferrochrome increases
greatly corrosion resistance of carbidosteel and decreases its oxidizing wear in the
process of its exploitation. The substitution of carbon in SHS-mixtures by the powder
Is also long-range. The same effect is obtained also with the substitution in another
field of hot machining of metals namely the using of SHS-reactions for inmoulding
process (modification within of the form) in casting manufacturing.

The substitution of carbon in SHS-mixtures by the powder of boron is also
perspective. In such a case it is possible to reach the liquidus-solidus interval to 1500
K, that in other technologies it is practically impossible to meet. Thus, while the
above mentioned method on the one hand high refractory diborides TiB, and CrB;
(with high hardness) are formed and, on the other hand, very easily melted complex
eutectics are formed.

Conclusions: 1. Combination of LSH and SHS in one operation allows to solve
the whole complex of technical problems connected with producing of materials with
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high hardness like carbidosteels and hard alloys on metal surface. 2. Evolution of
inner chemical heat in SHS-mixtures allows to decrease the power of laser radiation.
3. New complex technological process allows to build up wearied surfaces of parts of

machines and devices to the high of 0,5 mm.
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JABH3 «YxropolchKkuii HalliOHAIbHUN YHIBEPCUTETY

OCOBJINBOCTI BITPOBA/UKEHHS CYYACHUX CUCTEM YIIPABJIIHHSA
JIOI'ICTUKOIO HA NIAITPHEMCTBI

B yMoBax eKOHOMIYHOT'O PO3BHTKY Ta 3Ba)KalOUW HA PETYJIIOBAHHS PUHKOBUX
IIPOIIECIB Ba)KJIMBHUM IMMUTAHHSM ChOTOJICHHS € PO3BUTOK OI3HECY, KWW HaIpaBICHUN
Ha BHUpIINIEHHS MpoOJeM, SKI BHHUKAIOTh B PHHKOBOMY cepefoBuill. He MeHmn
BOXJIMBUM CEpeJ HUX € IPOOJIeMU OB’ s13aH1 3 GopMyBaHHS €EKTUBHUX METOJIIB Ta
BIIPOBA/DKCHHSI  YIOCKOHAJIGHUX TIPOLIECIB JIOCTaBKH TOBapiB (MPOAYKIl) BiA
BUpPOOHUKA 110 criokuBada. Came BUPIMICHHS ITUX MWTaHb MTOKJIAJICHO Ha Taky cdepy
IISTTBHOCTI K JIOTICTHKA.

Bimomi ykpaiHcbki Ta 3apyODKHI €KOHOMICTH B 00JIacTi JIOTICTHKH,
CTBEP/KYIOTH IO TPABWJIBHO OpraHi30BaHA JIOTICTHKA Ha MIAMPUEMCTBI CIPUSE
Habarato OUIBIIOMY 3a/J0BOJICHHI TOTpPeOd pPUHKY, aKe BMUIE BHUKOPUCTAHHS
MPUHIMIIB Ta 3aCTOCYBaHHS €()EKTUBHUX METOJIB YIMPaBIiHHSA HEIO JOMoMarae
TJIAHOMIPHO BUKOHYBATH TIOCTABIICHI 3aBIaHHS, 0OpaTH HAWOUIBIN 3pyYyHUN METO.
JIOCTaBKM TOBapiB a00 MPOAYKIli A0 KIHIIEBOI'O MYyHKTY MPHU3HAYEHHS], 3aCTOCYBATH
JIOTICTUYHY TEXHOJIOTIIO, KA SKHAWIIBUAIIE ITOMOMOXE MiIIMPUEMCTBY BHUKOHATH
3aMOBJICHHSI Ta 3alPONOHYBATH CIOXMBAady HAWOUIbII BUTIAHI YMOBH CIHIBIpAIIi.
Came 1l «HampsAMKA» B EKOHOMIYHIM JiTepaTypl ONHCYIOThCA B 3arajibHId
JOTICTUYHIN KOHUEMIIi, sika onucye «7R» - CiM MpaBUJI JTOTICTUKU: TOBAp Ma€ OyTU
MOTPIOHMM, BIAMOBIAHOI SIKOCTI, BIAMOBIAHOI KIJIBKOCTI, BaHTaX Mae OyTH
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