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Introducing

Fundamentals chemistry-physics of a
dispersed condition are set up in activities V.Z.
Saburov's activities[1-3]. The sizes of small
particles of ultra-dispersion systems are in area
from 1 up to 100 nm. In them features of surface
states brightly showing, as the lobe of surface's
atoms in nanoparticles makes tens percents, and
the division(separation) of properties on surface
and volumetric loses sense. The developed surface
of particles exerts an effect on meshed subsystems
and on electronic subsystems. There are the
anomalies in the behavior of electrons, photons,
plasmons and other elementary particles, which
change of physical characteristicss of dispersion
systems as compared with properties of the large
cryslal. In the large particles (more than 50 nm) the
concepts of the distant order and crystalline frame
have the traditional sense. But their constitution
has a series of differences from large crystal.
Under work of pressure assayed on the part of a

surface, interatomic distans change in small
particles.
The diversification of in essence new

properties of disperse systems allows to use these
properties in the different practical appendices.
Usage of these nanopowders for creation of the
compact materials is effective. As have shown
researches [4], the desing materials with
ultradispersed frame have strength in 2 ... 3 times
above customary. The microhardness and strain
crack toughness increases.

Plasmachemical methods,which founded on
formation of dispersed particles including of
chemical changes in hyperthermal flows in plasma
of Bu-category, have of indisputable advantage
before condensation methods, specially when it is
necessary to carry out quantity production of
dispersed particles of refractory metals and their
connections. However the level of a controllability
by these processes is more lower, than in other
methods, because it is hard to receive particles
with needed sizes. It is difficult, that the growth of
particles goes in composite gas-dynamic
hyperthermal flows with the participation of
chemical changes which are flowing past in
fragments of an initial product above than 100
microns.
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spatially ~ inhomogeneous concentrated and
temperature fields in non-equilibrium conditions.

Outcomes and discussion

In the given activity dispersed nanopowders
on the basis of a titanium: carbide, nitride and
carbonide of a titanium, and also aluminum nitride
and carbide of zirconium dimensioned of particles
from 150 up to 600 nm received from waste
titanium-magnesiun and other effectings on the
plant of the plasmachemical of synthesis.

The main product will be derivated at the
introducing of initial powders of a titanium and
hydrocarbon in a flow of nitrogen plasma having
temperature from 5800K up to 6200K. Powders are
melted and exhale, then in process of a decrease of
temperature there is an interplay of steams(vapors)
of gated in stuffs.

Reaction product is the dust by the way of
highly dispersive particles with the size from 0,01
up to 1,00 microns, which one are abjointed from a
cooled gas stream by filtrating. The
plasmachemical synthesis implements the
technological aggregate.

Istochnik of energy, which need for
obtaining of plasma of azote, is the high-frequency
generator such as VCHI 11-60/1.76. electrical
parameters of the unit: power supply voltage -
380 In, current frequency - 50 Hz.

One of features plasmachemical of synthesis
is the brevity of stay of components in a zone of
reacting. The effective heat carrier, inert in relation
to basic materials is indispensable for obtaining
dispersed modifying agents dimensioned of
particles from 150 up to 600 nm. As heat carrier
the azote was applied.

At usage of nitrogen plasma specific surface
of the obtained product lays within the limits from
2,2 up to 12,0 m2/g, that corresponds(meets) to the
technological requirements.

Grain composition of basic materials studied
in range from 150 up to 600 nm. Is established,
that the degree of wvaporization is inversely
proportional to the size of particles, and the
presence of impurity(additives) at a finished
product is sharply augmented at

Thus, at a crystallization of dispersed
particles of refractory metals in plasma of a very

in



high frequency - category(discharge) there is a
correlation between morphology of fragments and
phylum of their size distribution testifying about a
different role of coagulation during
growth(increase) of fragments. Therefore, there are
pathes(route) of process control plasmochemical of
synthesis with the purpose of obtaining fragments
with the demanded mean size and size distribution.

Conclusions

The conducted researches have shown, that
the most effective way of obtaining nanopowders
by the size from 1 up to 100 nm is plasmochemical
synthesis in nitrogen plasma at temperature 5800
... 6200K. the technological mode for obtaining
nanopowders with given specific surface wastes.
Are determined a geometrical and phase structure
of the obtained connections.
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OCOBEHHOCTH IIVTASMOXUMHYECKOI'O CHHTE3A
HAHOITIOPOIIKOB METAJIVIOB 1 UX COEAUHEHHUH

Kaaunun B.T., Kaaununa H.E.

HannonaneHas Metauryprudeckas akageMust Y KpauHsl,
JlHenponeTpoBCKUi HALIMOHAIIBHBIN YHUBEPCUTET, Y KparHa

Beenenne

OCHOBBI  (PUBMKOXUMHUH  AWCIICPCHOTO
COCTOSIHUSA U3JI0KEHBI B paboTax
B.II. CabypoBa [1-3]. Pa3Mepsl MaibIX 4YacTHIl
YIBTPAIUCIIEPCHOHHBIX CHCTEM HAXOZATCA B
oomactru or 1 mo 100 M. B HuX dApko
MOPOSIBJIIIOTCS  OCOOCHHOCTH  TOBEPXHOCTHBIX

COCTOSIHHM, TaK KaK /J0JIs1 TIOBEPXHOCTHBIX aTOMOB
B HAHOYACTUIAX COCTABJISIET JIECSTKH IPOLIEHTOB,
MU pa3leieHue CBOWCTB Ha IIOBEPXHOCTHBIE U
00beMHBIE TepsieT cMbICH. Pa3BuTas MOBEPXHOCTH
YacTHUIl OKAa3blBACT BIMSHHE KaK Ha PELIeTYATYIO
TaK M Ha AJIEKTPOHHYIO MojcucTeMsl. [logBnstorcs
aHOMaJlMM B TIOBEICHHM D3JIEKTPOHOB, (POTOHOB,
IUTa3MOHOB u OpyTUX 3JIEMEHTapHBIX
BO30YXJICHUH, KOTOpbIE BJICKYT 3a C00Oi
HW3MEHEHUE (PU3MYECKHX CBOMCTB AUCIIEPCHOHHBIX
CHCTEM II0 CPAaBHEHHIO CO CBOHCTBaMHU MAacCHUBHBIX
KPHUCTAJIJIOB. B OTHOCHTENBHO KPYIHBIX YaCTHILIAX
(6onee 50 HM) TOHATHS MANBHETO MOPSIKA H
KpUCTAJUIMYECKOW  CTPYKTYpbl ~ MMEIOT  CBOH
TPagMLMOHHBIA cMbIci. OOHAKO HUX CTPOEHHE
HMMeEeT P OTINYUI OT MacCUBHBIX 00pa3uoB. [lox
JNeHCTBHEM  JaBJIEHUS,  HUCIBITBIBAEMOIO  CO
CTOPOHBI TOBEPXHOCTH, B YaCTHLAX MAaJIOTo
pasMepa H3MEHSETCS MEKaTOMHOE pacCTOSHUE
CBA3aHHOE C  OTHOCHUTEJIBbHBIM  H3MEHEHHEM
o0Bema.

PazHooOpa3ue NpUHLIUIMATBHO HOBBIX
CBOMCTB  JHCHEPCHBIX  CHCTEM  MO3BOJSET
WCIONB30BaTh 3TH CBOMCTBA B  PazIUYHBIX
MIPaKTUIECKAX  TPIIIOKCHHSIX. D¢ heKkTHBHO
WCIOJIb30BaHUE OSTUX TMOPOIIKOB IS CO3JaHUS
KOMIIAKTHBIX ~ MarepuaioB. Kak  mokasamn
rccaenoBanus [4], KOHCTPYKLMOHHBIE MaTEPHAIIbI
C  YIBTPAAMCIEPCHOM  CTPYKTYpOH  HMMEIOT
MPOYHOCTH B 2...3 pa3a Bble OOBIUHBIX, HpPHU
3TOM BO3pPacTaeT MHKPOTBEPAOCTH U BSA3KOCTb
paspyleHHUs.

[TnasmMoxuMHuYeCKHue METOIbI, OCHOBAHHBIE
Ha (GOPMHUPOBAaHMM JHUCIEPCHBIX  YacTUL C
ydacTuem XUMHYECKUX peakuuii B
BBICOKOTEMIIEPATYPHBIX MOTOKax B Iutasme BU-
paspszia HUMEIT HEOCIOpPHMbIE IPEUMYIIEeCTBa
nepea  KOHAGHCALMOHHBIMH, OCOOCHHO B TeX
cllyyasiXx, KOorga HeoOXOIUMO  OCYLIECTBHUTH
MaccoBO€ IPOM3BOJICTBO IHCIIEPCHBIX YaCTHUIL
TYTOIUIaBKMX METaNIOB U coeAuHeHui. OmHako
YPOBEHb YNPABISIEMOCTH OJTUMH IIpoLEeccaM C
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TOYKHU 3peHHUs MOy YCHUS 3aJ]aHHBIX
pacrpeneneHui YaCTHI o pasmepam
CYHI€CTBECHHO HHWXE, Y€M B JpYyrux METoJax.
CJI0)KHOCTH CBSI3aHBI B TIEPBYIO OYEpeNlb C TEM,
4TO  POCT  YacTHIl  HWJAET B  CIIOKHBIX
Tra3oJMHAMHUYCCKUX BBICOKOTEMIICPATYPHBIX
MOTOKAX TMpPU YyYaCTHH XUMHYECKHUX peaKilni,

MMPOTCKAOIIUX B MMPpOCTPAaHCTBCHHO
HCOOHOPOAHBIX KOHOCHTPHUPOBAHHBIX n
TEMIIEpPAaTypPHbBIX IIOJIAX B HEPAaBHOBCCHBIX
YCIIOBUSX.

PesyabTaThl u 00cyxk1eHne

B nannoif paboTe muCHEpCHBIE MOPOITKH
Ha OCHOBE THTaHa: KapOua, HUTpUI U KapOOHM]T
TUTaHA, a TaK)KE HHUTPH]Il ATIOMUHUS M KapOWI
LUPKOHUS ¢ pazMepamu yactull ot 150 go 600 um
MONlydald W3 OTXOJOB THTAaHOMAarHUEBBIX U
IPYTHUX MIPOU3BOJICTB Ha YCTaHOBKE
I1a3MOXUMHYECKOTO CUHTE3A.

LeneBoit  mpomykT oOpasyercs TIpH
BBEJIICHUM UCXOIHBIX IOPOIIKOB THTaHa U
YIJIEBOJOPOJOB B  IMOTOK a30THOM  ILJIa3MBlI,
AMEIONIEeH CpPEeJHEMAacCOBYI0 TeMIepaTrypy OT
5800K mo 6200K. mopomKku IUIaBATCA W
HCHApSIOTCA, IOCIE Yero IO Mepe CHUKCHUS
TeMIepaTyphl IPOUCXOANT B3aMMOACHCTBHE TTApOB
BBEJIEHHBIX MaTE€PHaJIOB.

[IpoxykToM peaknuu SIBIASETCS MOPOIIOK B
BHJIE BBICOKOJIWCIIEPCHBIX YacTHI[ Pa3MepoOM OT
0,01 mo 1,00 MKM, KOTOpbIE OTAENSIIOTCS OT
OXJIAKJCHHOTO T'a30BOT0 MOTOKA (DPUIBTPOBAHUEM.
[Ina3MoXuUMHUYECKUil CHUHTE3 OCYIIECTBIISCTCS B
TEXHOJIOTUYECKOM arperare.

Hcrounnkom 3HEpPTHH, HEOOXOAMMOU IS
MOJYYEHHUs] IUIa3MBbl a30Ta, SBJSETCS BBICOKO-
4acTOTHBIN TeHeparop Ttunma BUU 11-60/1.76.
JNEKTPUYECKHE TapaMeTpbl YCTAaHOBKH: Hamps-
kenne nutanus — 380 B, yacrorta Toka — 50 I'm.

OnmHolt W3 OCOOGHHOCTEW  IJIa3Mo-
XUMHYECKOTO  CHHTE3a  SIBISeTCS  KpaTKo-
BPEMEHHOCTh TPEOBIBAHUS KOMIIOHEHTOB B 30HE
peakuuu. s MONydeHUS AUCIEPCHBIX MOJIHU-
(ukaropoB ¢ pazmepamu gactuif ot 150 mo 600 HM
HeoO0XoauM 3¢ peKTUBHBII TETIOHOCUTED,
WHEPTHBIA 1O  OTHOLIEHUIO K  HCXOJIHBIM
MatepuanaM. B KkauecTBe TeIUIOHOCHTENs ObLI
MIPUMEHEH a30T.



IIpy wucnonb30BaHUM a30THOW TJIa3MBbI
yAeTIbHas MOBEPXHOCTh IOJNyYEHHOTO IIPOAYKTa
HaxoIuTCs B mpenenax oT 2,2 go 12,0 MZ/F, 4To
COOTBETCTBYET TEXHOJIOTHYECKUM TPEOOBAHUIM.

I'panynoMeTpuyeckuii cocTaB HCXOIHBIX
MaTepuanoB M3y4anu B auanazoHe oT 150 mo 600
HM. YCTaHOBIEHO, 4YTO CTENEeHb HCIapeHUs
0o0paTHO TPONOPIMIOHANBHA pa3Mepy YacTHIl,
IpUYeM TMPHUCYTCTBHE TIpUMeceil B KOHEYHOM
MIPOJYKTE PE3KO YBEIWYMBACTCS NPU HaCTHIAX
HUCXOJHOTO TIpoaykTa Bbiiie 100 MKkM.

Takum o00pa3zoMm, TpU KpPUCTAIU3AIIH
JUCTIEPCHBIX YacTHIl TYTOMJIAaBKUX METalIOB B
mazMe CBY — paspana umeercs KOppENSLMs
MEXTy MOpQOJOTHed 4YacTHIl H THUIOM HX
pacnpeneneHuss MO pa3MepaM,  CBUAETENb-
CTBYIOIIAS O PA3IMYHOH pONM KOATYyJSAIUN B
mporiecce  pocra  dactull.  CiemoBarenbHO,
CYLIECTBYIOT IIyTH yHpaBICHHA  IPOIIECCOM
I1a3MOXUMHYECKOTO CHHTE3a C LEJbI0 MOTyIeHUs
qacTAll C TpeOyeMbIM CpEeOHHM pa3MepoM u
pacnpeneneHreM o pa3Mepam.

O0600mIeHHbIe pe3yibTaThl PaBHOMEPHO-
KOHIIEHTPAI[MOHHBIX HCCIEIOBAHUI ITOTYYEHHBIX
HaHOTIOPOIIIKOB MPUBEIEHHI B Ta0mmmax 1,2.

Tabnuma 1.

['panynomerpuueckuii cocTaB U yeiIbHAS

MTOBEPXHOCTH TUCTIEPCHBIX KOMITO3UITHIA

Marepwuai, Cpennmii VnenbHas
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37
ZrCy o7 e 1,82 -9,09
15...60
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BriBoabI
[IpoBeneHHble HCCIECOOBaHUS IOKA3aIH,

yro  HambOosee  QDEKTUBHBIM  CIIOCOOOM
MIOJTy4YEHHUs] HAaHOTIOPOIIKOB pazMepoM oT 1 1o 100
HM SIBIISIETCS  IUTa3MOXMMHYECKUI CHHTE3 B

a30THOM razme npu CpeHEMacCOBOM
TeMIiepaType 5800...6200K. oTpaboTaH
TEXHOJIOTUYECKUNA  PEXKHUM AN MOIyYCHHS
HaHOTIOPOIIIKOB c 3a7laHHOMN yIeIbHON

MOBEPXHOCTHIO. OmpeneNeHbl TeOMETPUUSCKUNA U
(ha30BBIli COCTAB MOTYUYCHHBIX COCTUHCHHIA.
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