K KapONpPOYHOCTH TYpOMHBI U IO3BOJISIET JienaTh Oosiee JeuéBble
M 00J1ee U30IIPEHHBIE KOHCTPYKLIUU.
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CBEPXTBEP/IBIE HAHOCTPYKTYPHBIE
IIVIEHKHA TI-AL-B-N

BHTY, Munck
Hayunwiii pyxkosooumenv Komaposckas B. M.

3HAYUTENbHBII HMHTEpEC NPEICTABISIOT CBEPXTBEPbICHAHO-
CTPYKTYpPHBIC IUICHKH, COCTOSIINE U3 HECMEHMIMBaeMbIX (a3 (Miu
(a3 ¢ orpaHMYEHHON PaCTBOPUMOCTHIO) B BH/I€ HAHOKPHUCTAIIOB U
amopdHO# (a3sl (a-), OKPYKAIOMKUXITH HAHOKpHUCTAILUIHL. B Kaue-
CTBE HAHOCTPYKTYPHBIX (a3 (HC-) UCTIONB3YIOT COSAUHEHUS TBEP-
neix HUTpUI0B nepexoaabix MetawioB (TiN, CrN, AIN, ZrN, TaN
u 1a.),0opunos (TiB2, CrBz, WB, ZrB> u 11.), a B KadecTBe
aMmop(HOI MaTpUIlbl MOTYT BbICTynaTh coeanHeHus: a-BN. Cunres
MOJOOHBIX TOKPBITHH OMPEACNseTCs BO3MOXKHOCTHIO OJIHOBpE-
MEHHOTO COOCQXJICHUSHAHOKPUCTANIMYECKNX W amMop(dHBIX (a3,
Hc-TiBot+uc-TiAIN+a-BN+a-AlIN B cucreme Ti-Al-B-N.

Mopens CBepXTBEpIOH IICHKH MoKa3aHa Ha pHUcyHKe. CyTb
MOJIEJIN COCTOMT B TOM, YTO CBOOOJHBIE OT JAMCIIOKAII HAHOKPH-
cTayutel TBEpABIX (a3 pazmMepoMm 3—10 HM OKpYKEHBI TOHKOH MPO-
cioiikoit amopdHo# ¢a3el pazmepom 1-2 M. Ilpu 3TOM Npeamno-
JlaraeTcsi, 4r0 MOCKOJIbKY B HaHOKpHUCTAIaX U aMopdHOU daze
OTCYTCTBYET JWCIOKAIMOHHAS AaKTHBHOCTh, TO TaKHE IIJICHKH
JOJKHBI 00J1a/1aTh BBICOKMMH 3HAUYEHUSMHU COMPOTHUBIICHUS IIjIa-
CTHUYECKOHU AedopMaIuy u ynpyroro BoccraHoBieHus. Cauraercs,
YTO WCTOYHMKH PA3MHOXKEHHUS TUCIOKAIMA HE MOTYT CYIIECTBO-
BaTh B HAHOKPUCTAJUTMTAX Pa3MepoOM MeHee 3 HM.
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Avopdras dasa(a)  Hawocmpyomypuas dasa (uc-)

Mogenb cBepXTBEPI0H HAHOCTPYKTYPHOU IIJICHKH

[TosiBnenue amopHOM (a3pl, Kak IpaBUIIO, IPUBOJUT K TPaHC-
(hOpMaIMUKOIOHHOW CTPYKTYPHI TUICHKH, MTPEICTABISAIONICH co00i
COBOKYITHOCTb B3aMMOCBSI3aHHBIX KOJIOHH, B KOMIIO3UTHYIO HAaHO-
CTPYKTYPHYIO TUICHKY, B KOTOPOW HAHOKPHUCTAILIBI OJHON WK HE-
CKOJIbKUX (ha3 OKpY>KEHbl TOHKUMH aMOpP(GHBIMHU IPOCIOHKAMH.
Takast KOMITO3UTHAsI HC-TJICHKA COOTBETCTBYET ONMCAHHOM BBIIIE
MOJIEJIN CBEPXTBEPAON HAHOCTPYKTYpHOH IUieHKU. KoHTpoiupye-
MO€ BBEICHHE «aMOp(hu3aTopoBy, Hampumep Oopa, IMO3BOJISET
YIIPaBJIATh CTPYKTYPOM U CBOMCTBAMU HAHOCTPYKTYPHBIX IJICHOK.

BwMmecTe ¢ Tem, TBepIOCTh HAHOCTPYKTYPHBIX IUICHOK C pa3Me-
POM KpHUCTAUINTOB MeHee 10 HM MOXXET BapbUpOBaThCS B JOCTa-
TOYHO IMUPOKUX Tpezesax. XOTs MPUYUHBI CBEPXBBICOKOH TBEp-
JOCTH OT/EIbHBIX KOMIIO3MLUH 10 KOHLIA HEe MOHATHBI. K OoCHOB-
HBIM (haKTOpaM, CTIIOCOOCTBYIOIIMM POCTY TBEPIOCTH OTHOCSTCS:
BBICOKHE CKMMAIOLIME HANpsKEHUs BCIEACTBHE PAa3HOCTU KO3(]-
(UIMEHTOB TEPMUIECKOTO PACIIMPEHUS TUICHKH U OCHOBBI; HCKa-
KEHHE PEeLIeTKU KpHCTAIINYecKuX (a3 BCIEACTBHE Clabod B3a-
UMHOW PAacTBOPUMOCTH JJIEMEHTOB U (a3; BBICOKHE BHYTPEHHHE
HanpsHKeHUs (WM HaNpsDKEHUS pocTa); HaJM4Kue MPOYHOM XUMHU-
YECKOH CBSI3M MEXKy Pa3IMYHBIMH (Pa30BBIMH COCTABIISIOIIUMH.

Ilo cBouM (HU3MKO-MEXaHUYECKUM U TPHOOJIOTHUECKUM CBOIi-
CTBaM MHOTO(YHKIIMOHAJIbHbIE HAHOCTPYKTYPHBIC TUICHKH 3HAYH-
TENBHO MPEBOCXOAAT TPAJULIUOHHBIE TUICHKA M3 HUTpUAA U KapoOo-
uutpuaa Tutana. Tak mwienku Ti-B-N u Ti-Al-B-N, nony4yennsie mpu
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ONTUMAJIbHBIX ~PEKHMaX, HMMEIOT COOTBETCTBEHHO TBEPAOCTh
31-34 u 4047 I'lla, cpenumii moxynb ynpyrocta 378 u 506 I'Tla,
koaddurment tperus 0,49-0,6 u 0,45-0,52, ckOpocTh CyXOro u3HOCA
(3,4-4,6)-107 u (6,0-6,8)- 107 mv3-Hm™,

YK 621.793.
Maprtunkesuy . 0., Xapnan FO. A.

TEPMOCTOMKHUE MMOKPBITHUS TI-AL-B-N,
HOJYYEHHBIE METOJOM
MATHETPOHHOTI'O PACIIBIJIEHU A

BbHTY, Munck
Hayunwiii pyxosooumens Komaposcrasa B. M.

HoBbie maTepuansl SBIAOTCS OCHOBOM TexHonoruii XXI Beka,
a MHIYCTpUS HAHOCUCTEM M MAaTEPHAIIOB — OJIHO U3 IPUOPUTETHBIX
HaIpaBJICHUN pPa3BUTHUS HAYKU U TEXHUKH, BIUSIOIIUX CETOJHS
IIOYTH Ha BCE Hay4Hble HaIpaBlICHUs U chepbl AEATEIbHOCTH.
BaxupimM, OypHO pa3BHBAIONIMMCS HAINpPaBJIICHUEM HAYKH O Mare-
pHasiax ABJIAETCS MH)KEHEPHs ITOBEPXHOCTU IPUMEHUTENBHO K CO-
3/1aHUI0 (DYHKIIMOHAJIBHBIX HAHOCTPYKTYPHBIX IUIEHOK U IOKpPBI-
THH C XapaKTEpHBIM Pa3MEpOM KpPHUCTAJUIUTOB OT | HM 10 He-
CKOJIBKUX JIECSITKOB HAHOMETPOB.

Hamu noka3zana cTpykTypa mieHku B cucreme Ti-Al-B-N, chs-
Tas C MOMOUIbIO MPOCBEUMBAIOLIETO 3JIEKTPOHHOTO MHUKPOCKOMA
BBICOKOTO pa3peuleHus. 37eCb HAaHOKPUCTAIUI HUTPUAHOU (a3l
(Ti,A)N pazmepom 1,5 HM BblI€NIEH KPyroMm, a TOYKH Ha (oTo-
rpaduu —3TO aTOMBI.

Bricokast oObeMHast 107151 TpaHUI] pa3jiena ¢ IPOYHOM YHEpPTrUue
CBSI3M, OTCYTCTBUE AMCIOKAIMI BHYTPH HAHOKPUCTAJIJIUTOB pa3-
MepoM 1—4 HM, BO3MOYKHOCTb IOJIYYEHHS TUICHOK C KOHTPOJIHUPY-
€MBIM COOTHOIIEHHEM OOBEMHBIX J0JeH KpPUCTAUINYECKOH WU
amopdHoii (a3, n3MEeHEHNEe B3aMMHOM PACTBOPUMOCTH DJIEMEHTOB
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