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Changes in the phase composition of the material achieve regulatory properties in a wide range. The
ultradisperse material in this research was obtained by a direct synthesis in the hypersonic high-current
electrical discharge plasma arc obtained using a coaxial magneto-plasma accelerator (CMPA). Regulation of
the phase composition of the ultradisperse particles in the system Ti-Si-N (was) have been done by measuring the
energy released in the CMPA, ceteris paribus. The influence of the CMPA supplied energy on the ultradisperse
material phase composition was investigated.

X-ray diffraction patterns of the synthesized powders were obtained. The result of research of the phase
composition has been identified having three groups of compounds: initial reactants (Si, Ti); transitional phase
(TiSi,, Ti>N, etc.) and final product (TiN and TisSi3).

Therefore, with increasing supplied energy transitional phase disappears, and the amount of unreacted
materials is reduced. Increase in the content titanium nitride caused by increase of titanium surface electrical

erosion of the accelerating channel. Availability of the transitional phases is due to lack of supplied energy.

Marepuassbl, nosnydennsie B cucreme Ti-Si-N, o0nanaror psaoM yHUKaJIbHBIX CBOWCTB: BBICOKasi TBEPIOCTD
(mo 50-60 rIla [1, 2]), UBHOCOCTOWKOCTH, BHICOKAs TEMIIEpaTypa IUIABJICHHs, KOPPO3HOHHAsI CTOWKOCTH [3].
N3menenuem (a3oBoro cocraBa MaTepHaia JOOUBAIOTCSA PETYINPOBAHUS CBONCTB B ITMPOKOM JMAIIa30HE.

VYIBTpaguCHepCcHBI MaTepHall, B paMKaxX JaHHOTO KCCIIENOBaHMs, OBLI TONYyYeH METOJOM HPsSMOTo
IUNIa3MOJUHAMUYECKOTO CHHTE3a B TUIEPCKOPOCTHONH HMIIYIBCHOM CTpye 53IEKTPOpaspsIHON IIIa3MbI
CHJIbHOTOYHOTO JIyrOBOTO pa3psiia B a30THOM arMocdepe, IOJNy4eHHOTO C IIOMOIIbI0 KOAKCHAJILHOTO
MmarauToruia3mentoro yckopurenst (KMIIY), puc. 1, [4]. [Ipeanonaranoch NoiayduTb MaTepuai, COCTOSIIMN 13
CMeCH YABTpaguCIIepCcHBIX (a3 Kyondeckoro Hurpuaa Turtana (TiN) u cummmaa kpemuus (TisSis).

OpmHUM U3 crocO0OB M3MEHEHMs COCTaBa SBIAETCS W3MeHeHue BblaenuBiierics B KMIIY sueprum, mpu
MPOYMX PABHBIX yCIOBHAX. VI3MeHEHHEe »HEpPTHU MPOU3BOAMTCS M3MeHeHHneM EMkoctd, C, MD, n HanpsHKEHUS
sapsana, U, kB, Hakonutens sueprun. Konuuectso 3acbimannoro B KOIIC kpemMHus m,=1 I., JaBIeHHE a30THOM
armocdepsl B kamepe-peakrope P=3 arm. [eomeTpuueckue pazmepsl YCKOPUTEIEHOTO KaHalla, BBITIOJIHEHHOTO U3

TUTaHOBOW TpyOHI crtaBa Mapku BT-1-0, HeusmeHHbI: 1utnHHA 254 MM, 1naMeTp 21 MMm.
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Puc. 1. Jlabopamopnas ycmarnogxa. KoaxcuanbHvilli MAeHUMONAA3MEHHbII ycKopumens. 1) yenmpanoHwii
anexkmpoo (LJ3); 2) uzonamop L[3; 3) kanan hopmuposanus niasmennoi cmpykmypul (KOIIC); 4) snekmpoo-
VCKOpUMENbHbIU KaHAL, 5) coneHouod; 6) niasmeHHas cmpykmypa; 7) sunepckopocmuas niasmeHHas cmpys, 8)

Kamepa-peakmop

Hns wuccnenoBanus BiausaHusA moaBenéHHoi k KMIIY »Heprum Ha (a3oBBI COCTaB  IIONy4acMOTO
YIBTPaZUCIIEPCHOTO IOPOIIKa OBUIO MPOBEAEHO TPH IKCHepuMeHTa. ODHeprus, W, kJDXK, BbIgenuBHIAsCS B
KMITY, a Tak e HEeKOTOpbIe OpyrHe dHEPreTHIeCKUe XapaKTePHCTUKH, MpHBecHa B Ta0m. 1. MakcuMaIbHEIH

TOK I, B 3KCIIEPUMEHTax COCTaBMUI 225 KA, MakCHUMajbHOE HampsDKeHHEe Ha Ayre U, — 2 KB, MakcumanbpHas

MoHIHOCTh P, — 450 MBT.

Tabnuya 1. Yenosus sxcnepumenma: snepeemuiecKue XapaKmepucmuxu
No sxcriepumeHTa 1 2 3

C, MO 4,8 14,4 19,2

U,, kB 3,7 3,0 34

im, KA 105 189 225

Up, KB 1,2 1,6 2,0

P, MBT 126 219 450
W, xJIx 16,6 42,0 80,6

MOPOIIKOB ~ OBUTM  INOJy4eHbl KapTHHBI PEHTICHOBCKO  nudpakuuu, ¢

Jnst  cCUHTE3UPOBaHHBIX
HCIIOJIE30BaHUEM pPEHTreHoBckoro audpakromerpa Simadzu XRD 7000 (Cu-K,), npencraBieHHbIE Ha pHC. 2

Conepxanne Kaxmoi (a3pl B MacCOBBIX MpOIEHTaX, moiydeHo ¢ momombio [10 PowderCell 2.4 u 6a3sr
cTpyKTypHBIX naHHBIX PDF4+, mpencrasneHo B Tabmn. 2. B pesymbrare ucciemoBaHus ($pa3oBOro cOCTaBa OBLIO
BBIJICJICHO HAJIMYHE TPEX TPYIII COSANHEHHI: McXomHble peareHTHl (Si, Ti); mepexomusie ¢assr (TiSi,, TipN u ap.)
u xoneunblit npoaykt (TiN u TisSi;).

W3 npuBeAEHHBIX TaHHBIX BUIHO, YTO C YBEITMUYCHUEM MOJBEAEHHON YHEPTHH MepeXoHbIe (ha3hl UCUE3aI0T, a
KOJIMYECTBO HENPOPEarupoBaBIINX (MCXOIHBIX) MaTepHajoOB YMEHbBIIAETCS, BILIOTH JI0 YPOBHS IOTPEIIHOCTH

VBenmnuenne COACpXKaHNUA HHUTpUAA THTAaHA BBI3BAHO YBCIUYCHUEM OJIICKTPUYCCKOM DJOpPO3WM THUTaHa C

IMOBEPXHOCTU YCKOPUTCIBHOI'O0 KaHaJa. Hannune NEPEXOAHBIX (1)33 BBI3BAHO HEIOJHOTOU IPOTCKaHUA

MPOLIECCOB MPHU HEIOCTATKE MOABEAEHHON YHEPTUHU.
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Puc. 2. P@HmZEHOZ]?aMMbl NOPOULKOB U3 IKCNEPUMEHM OB cpa:mou Nn008EOEHHOU 3Hep2ueu

Tabnuya 2. Jlannvle paz06020 ananuza nOpoOuKOOOPA3ZHO20 MAmMepuala
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OmneIT
daza ! e .
cTiN 57,2 82,3 89,8
Ti5$i3 Coneprane 28,4 16,0 10,2
.Sl. mac.% 4,3 L7 —
TiSi, 2,4 - -
Ti,N 7,0 -- --

U3 HpI/IBC,Z[éHHLIX JaHHBIX O4Y€BHJHA 3aBUCHUMOCTDH (I)aSOBOl"O COCTaBa YJIbTPAAUCHCPCHOI'O MMOPOIIKHN

MOJIyYEHHOTO METOJIOM NPSIMOTO IUIa3MOJMHAMMUYECKOIO CHHTE3a B THUIEPCKOPOCTHOM HMMIYIbCHOM CTpye

ANIEKTPOPA3PSIIHOM I1a3Mbl CHIIBHOTOYHOTO JIyrOBOTO pa3psizia B a30THOW arMocdepe, MoIy4eHHOTO ¢ TIOMOIIbIO

KMITY, ot BbIZienuBIIEiCS HAa TyTe SHEPTUU.
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