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3ADYTAKTBIYHBI CUTYMIH, KOMITPECCIOHHBI INTASMEHHBI ITATOK,
CTPYKTYPHA-®A3ABBI CTAH, HIEBIH, JIETABAHHE.

AQ'exT gacienaBaHHs - y30p 3a9BTEKTHUECKOro cutyMiHy (cictama Al-Si).
YTpbeiMaHHe KpaMHis Kaiist 23%.

Mbrta npalibl - 1aciieiaBalb CTPYKTYpY 1 MiKpalBEp/iacilb NaBepXHeBara clos
3a3BTEKThIYHATA CUTYMIHY, JIeTaBaHara aramMami Hi€01d maja 13esHHEM
KOMIIPECCIOHHBIX IJIA3MEHHBIX MaToKay.

Mertanbl gaciegaBaHHs: pIHTTEHACTPYKTYPHBI aHAJII3; pacTpaBasi dJIEKTPOHHAs
MIKpacKarisi; BRIMSIpIHHE MUKPALBEPAACIL; BRIMSIPIHHE Kad(PillbIEHTa TPIHHS.

YcraHnoynena, mito y3/13€siHHE KaMIIpACciiiHara rmia3MeHHara naToky (Ir4bUibHACIb
SHEprii, marmbiHyTail maBepxmsii y30py 9-19 JIx/cM” 3a iMITyITbe) Ha CICTIMY
Nb/cinymin npeIBOA31Lb J1a JeraBaHHs NaBIpXoyHara Ijiacta CULyMiHy aTamaMi
Hi€014. Y neraBanbiM miaciie ¢papmyroiia inTIpMeraniasl AI;Nb 1 AINb,, a
takcama HITpbLabl HIEOI 0-NbN 1 Nb,N. 3meHa nupuibHACIl MarjablIHyTall SHEPrii
MPBIBO3II J1a HEMaHATOHHAHN 3ayiesKHAacI[l a0'éMHal 1011 IHT pMeTaIiaay ¥
aHaJl13aBaHbIM IUIACIIe, IITO 3BA3BacLLa 3 MaMsSHUIIPHHEM Tamepay MepIIiacHbIX
KPBIITAISTY KPIMHIIO, SIKisl BBUTYUAIOII[a PhI KphimiTanizankli. [Tacis anpamoyxki
cutyminy KIIIT Ha apidgpakTeirpaMmme Hazipaelia nambip3HHe AbIPPaKIbIHHBIX
niniit kpamuiro. Ipsr agnane (170 °C) y30py, anpanasanara npsl Q = 19 Thx/em?,
nacyus 3 15 raj3id BRITPBIMKI, aJI0bIBaeIIla NallbpIHHE Oi3Ka CTasIIbIX

eI pakibIMHBIX JIIHINA KpaMHIs 1 uHTepMeTauaa (Al, S1);Nb, mTo moxka ObIlb
a0ymoYyeHa BbUTYUYSHHEM JAbICIepCHBIX TpanbiniTaTtay Siiu (AlSi);Nb 3
nepachlyaHara 1Bépjara pactBopa, capmapanara y BoiHIKYy y3a3esHHs KIIII.
[laBeniusHHE MIUBUIBLHACII MATJBIHYTAN SHEPT11 1 KOJBKACII IMITYJIbCAY
MPBIBO3IID J1a MMABEIIYIHHS aJHACTalHACI[l pa3MepKaBaHHs Hi€01d ¥ JeraBaHam
macue. 3MeHa MikpauBép/iaciii naBspxoyHara miacta ajadbiBaela y mMexax
x10HacI1 BBIMSIp3HHS. JleripaBaHHe 3a3BTIKThIYHATA CUTYMIHY aTaMaMi HIE01s
MPBHIBOA3IID /12 MABEITYIHHS Kad(illbIEHTa TPIHHS MaBsPXOYyHara Iiacra.

ATpbIMaHbIs BBIHIKI MOTYI[h OBIIb BBIKAPBICTAHBI IJIS1 PACIPaIoyKi
sHeprazdeparaibHail TIXHAJIOT11 MAJSMIISHHS SKCILTYaTalbIMHBIX XapaKTapbICTHIK
MABEPXHI CIUIaBay HA ACHOBE AIFOMIHIS.



Abstract

Diploma thesis 45 p., 27 fig., 1 tab., 15 sources.

HYPEREUTECTIC SILUMIN, COMPRESSION PLASMA FLOW,
STRUCTURAL-PHASE STATE, NIOBIUM, ALLOYING.

The object of study is a sample of hypereutectic silumin (the system Al-Si). The
silicon content is about 23%.

The goal of the thesis is to study the structure and microhardness of the surface
layer of hypereutectic silumin doped niobium atoms under the influence of
compression plasma flows.

Methods: X-ray analysis; scanning electron microscopy; measurement of
microhardness; measurement of coefficient of friction.

It is found that the effect of compression of the plasma flow (density of the energy
absorbed by the sample surface 9-19 J / cm2 per pulse) on the system Nb / silumin
leads to doping of the surface layer silumin by niobium atoms. There are formed
intermetallides AI;Nb and AINb,, and niobium nitride NbN and 6-Nb,N 1n the
doped layer. Changing the absorbed energy density leads to a nonmonotonic
dependence of the volume fraction of intermetallic compounds in the analyzed
layer. After processing silumin checkpoint on the diffraction pattern observed
broadening of the diffraction lines of silicon. Increasing the absorbed energy
density and number of pulses increases the uniformity of distribution of the
niobium in the doped layer, which is associated with a decrease in the size of the
primary silicon crystals released during crystallization. The annealing (170 °C)
treated sample at Q = 19 J/cm” after 3 and 5 hours of exposure, there is broadening
standing close diffraction lines of silicon and intermetallic compound (AL S1);Nb,
which may be due to allocation of dispersed precipitates Si and (ALSi1);Nb of
supersaturated solid solution formed by the impact of the CPF. Increasing the
absorbed energy density and number of pulses increases the uniformity of
distribution of the niobium in the doped layer. Changing the microhardness of the
surface layer occurs within the measurement error. Alloying hypereutectic silumin
niobium atoms leads to an increase of the friction coefficient of the surface layer.

The results can be used to develop energy-saving technology to improve the
performance of the surface of the aluminum-based alloys.



