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Electrical resistivity of Sapele based biomorphic SiC/Si materials was measured in a
wide range from 10 K to room temperature. The samples were fabricated by the reactive
infiltration of molten silicon into a carbonized Sapele (African Entandrophragma
Cylindricum) wood preform. All the studied samples contained residual Si (10-35 wt%). The
volume fraction of the remaining Si in a sample was calculated by topological measurements
of SEM images. An estimation of the summary interface area between Si and SiC per the unit
volume for the studied samples was made on the basis of SEM image analysis.

It was found that the resistivity-temperature (p(T)) dependences have semi-metallic
behaviour which becomes very close to linear metallic one at 100 K<T<300 K. The obtained
values of resistivity were quite low (p«0.002-0.02 ohm cm) and showed strong anisotropy:
the resistivity along the wood grown axis was several times higher compared with one in the
perpendicular direction. The extent of this anisotropy was in a correlation with the amount of
residual Si (hence, with the amount of the residual porosity) in a sample. The resistivity
perpendicular to the wood grown axis drastically increased with the Si content, whereas the
resistivity parallel to it did not depend practically on the Si content. It is suggested that
presence of residual carbon in the samples and carrier scattering at Si/SiC interphases could
determine the observed character of p(T) dependences.
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M3yyeHbl CTPYKTypa, MPOYHOCTHbIE U 3NEKTPO(U3NYECKMe CBOWCTBA KOHAEHCATOB

6uHapHoi cucTembl Cu-Ta, KOMMOHEHTbI KOTOPOA He MMET B3auUMHOW PacTBOPUMOCTW B
PaBHOBECHbIX YCNO0BUAX. OBBEKTHI NPeACTaBASNN CO60K ONbIv TONLNHOI 40 50 MKM.
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lMoka3aHo, 4TO NPy KOHAeHCaLuUK ABYXKOMMOHEHTHOrO napa Ha X0M04HOW NOANOXKE B
BaKyyMe ()OpMUPYIOTCA KOHZAEHCaTbl C BbICOKOAMCNEPCHONW 3ePeHHON CTPYKTypoi MeHee 0,2
MKM W 06pa3yeTcs MepecbllleHHblii TBepAbIli pacTBOP TaHTana B KPUCTaNMYeCKOW peLueTke
meaun. CTeneHb pacTBOPMMOCTM TaHTana 3aBUCUT OT TEXHONOTMYECKNX YCNO0BUI NONYYeHUA.

CTpyKTypa W CBOWCTBa (hO/MbI OT/IMYAOTCA BbICOKOW TEPMUYECKOA CTabuNbHOCTLIO;
OTXXWUr npu Temnepatype 650 °C B TeyeHue [BYyX 4acoB He MPMBOAUT K 3aMETHOMY
M3MEHEHMIO CTPYKTYPHbIX MapamMeTpoB UM (U3NYecKUX CBOWCTB. HeobpaTumblil pacnaf
nepecbILEeHHOro  pacTeopa npoucxoamT npu Temnepatrypax Bbiwe 700 °C, ¢
BO3HUKHOBEHWEM  NWKa [AUCNEPCUOHHOro  TBepAeHWs. Takum  obpasom,  Bapbupys
TEXHOMOTNYECKMe YCNOBUA KPUCTaNNM3aLnMm W pexuMbl Nocnegytoleii TepmMoobpaboTku,
yf#acTca MoAy4MTb KOMMO3UTbl cucTeMbl Cu-Ta c HaHotasHOW CTPYKTypoWi, obnajatoLeit
BbICOKUMW MPOYHOCTHLIMW U 3N1eKTPO(M3NYeCKUMMU CcBoOWCTBaMU. Hanpumep, ¢onbrun c
coepXXaHneM TaHTana okono 1 06beMHOro NpoLeHTa WMEKT Npeden NPOYHOCTW Ha YpPOBHE
1000 MTMa npu 3N1eKTPONPOBOAHOCTU cocTaBastowelt 50% 0T YncToin Meau.

O MPOYHOCTU CTAPEHOLLLNX CTJTIABOB
N ANCIMNEPCHOYTIPOYHEHHbBLIX HAHO®DA3HbLIX KOMIMO3NTOB
HA OCHOBE MEAV

3y6koB A. N., UnbuHCcKniA A. U.
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M3yuyeHbl NPOYHOCTHbIE CBOMCTBA (hONbF TOAWMHON A0 50 MKM GMHApHbLIX CUCTEM Ha
ocHoee Meaun; Cu-Mo, W, Ta, umelowwmx HaHO(asHyl CTPYKTypy. OO6GbeKTbl nonyvanu
KOH/leHcaL el cmeceil UX NapoB Ha XONOAHOI MOAN0XKe B BaKyyMe.

CpaBHeHMe MPOYHOCTHLIX CBOMCTB 3TUX MaTepuanoB W AWUCMEPCUOHHO-TBEPAEHOLNX
cnnasos (ATC) M AUCNEPCHO-YNPOYHEHHbLIX KOMMO3ULMOHHBLIX MaTepuanos (AKM) Ha
OCHOBE MeAwW, MOJYYeHHbIX TPaAULIMOHHBIMU HKUAKO- U TBepAoMasHbIMKW  MeTodamu
CBMAETENbCTBYET O MEepPCneKTMBHOCTM  WCMOMb30BAHWA  BaKYyMHOW TEXHONOTMU  Ans
MoMy4YeHUss MaTepuanoB C MaKCMManbHOW MPOYHOCTbIO. 3TO CBA3AHO CO CMOCOGHOCTLIO
No6bIX BeLEecTB W 3NeMeHTOB, KOTOPble He WMET B3aMMHOW pacTBOPUMOCTM U He
CMELUMBAIOTCA HU B XXWAKOM HW B TBEPLOM COCTOAHUU, 06pa30BbIBaTb OJHOPOAHbLIE CMECU Ha
MOMIEKY/IIPHOM 1 aTOMHOM YPOBHSIX B MapoBoii hase. KoHAeHcaums Taknx MapoBbiX CMeceii
Ha MOANOXKEe B BakKyyme MO03BOMAET MNOJMYy4YNTb B TBEPAOM COCTOAHWMM KakK MepechblleHHble
pacteopbl Tuna ATC Tak W BblCOKOAMCNEPCHble CTPYKTYpbl Tuna AKM. VIMeHHO Takumun
cucTemamu ABNAKOTCA M3yuyeHHble KoHfeHcatbl Cu-Mo, W, Ta. VIX KOMMOHEHTbI He WMelT
B3aWMHOI pacTBOPUMOCTM HU B XXUAKOM, HU B TBEPAOM COCTOSAHUAX.

MpoBefeHHbIe  MCCMeA0BaHWA  MOKas3anu, 4To AN4  peanusaunyu  MakcUManbHbIX
MPOYHOCTHBLIX CBOICTB HEOOXOAMMO MONyvaTb B MCXOAHOM KOH/EHCUPOBAHHOM COCTOSHUM
nepecblLlLeHHble TBEPAble PacTBOPbl MOAMGAeHa, BONb(paMa M TaHTana B KPUCTanIUYecKoi
peweTke MeAu, a 3aTeM (DOPMMPOBaTb KOMMO3MLMOHHbIE CTPYKTYpbl NyTeM MOCneAytoLuei
TepMmnyeckoii 06paboTku.

MonyyeHHble TakMM cnoco6om 06bekTbl 06nafaloT XapakTepHbiMn gns ATC n KM
BbICOKO/  MPOYHOCTbIO M TemnepaTypHON CTabUNbHOCTbIO  CTPYKTYpbl U CBOWCTB
COOTBETCTBEHHO.
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