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I'U. KOCTIOK, T.A. IOCTEJIBHUK, O.M. MEJIKO3EPOBA

OBBEM HAHOKJIACTEPA Y TJIYBUHBI EI'O 3AJIETAHUSA IIPU JTECTBUU NOHOB PA3HBIX
SHEPT'HI, COPTOB U 3APSIJIOB HA TUTAHOBBII CILJIAB BT-1

ITpoBe/ieHbl HCCIIEN0BAHMS BEIMYHHB 00beMa HAHOKJIACTEPA U ITyOMHBI €r0 3aJIeTaHus B 3aBUCMMOCTH OT SHEPIHUH, 3apajaa u copta HoHos (B, N,
C*, Al', V', Cr*, O, Ni*, Zr*, Mo*, Hf', W*, Ta", Pt"), uto mo3Bonser onpenenuTh COCTAaB MOHOB, HX DHEPIMH M 3apsibl JUIsl MOJYYEeHHs HAHO-
CTPYKTYp B TpeOyeMOM CJIOe, a C YUETOM HeoOXOAMMOll MIOTHOCTH MOHHOTO TOKA OLIEHHTH IIPAKTHYECKHM BCE TEXHOJOTMUECKHE IApaMeTphl IS
HONydEeHHs CII0S TPEOYEMOi TONIMHBI ¥ (PU3HKO-MEXaHMUECKHX XapaKTEPUCTHK B THTAHOBOM cruiase BT-1.

KaioueBble ¢j10Ba: 06beM HAaHOKJIACTEPA, HOHEI, IyGHHA 3aIeraHus, IIOTHOCTh HOHHOI'O TOKA, THTAHOBBIH CIIIAB, HAHOCTPYKTYPBL.

Beenenue. [lpuMeHeHHe TUTAHOBBIX CIUIABOB JUIS
CO3/laHMsl JeTajiell aBHAllMOHHOW M PaKeTHOW TEXHHMKU
BBIJIBUTAeT psiji BaKHBIX TPeOOBAaHMH K UX TOBEPXHOCT-
HOMY CIIOIO: BBICOKAass HM3HOCOCTOWKOCTh M KOHTaKTHas
MIPOYHOCTH (YTO CBS3aHO C HEOOXOIUMOCTBIO MOJYYEHHUS
BBICOKOM MHUKpPOTBEPJOCTH), TOBBIIICHHE YyIapHOH U
YCTaJIOCTHOM MPOYHOCTH, a TaKKe KOPPO3UOHHOU CTOii-
KOCThIO (YTO CBSA3aHO C HEOOXOIWUMOCTBIO TTONYYEHUsI
BBICOKUX (DU3UKO-MEXaHMUYECKHX XapaKTePUCTUK MOBEp-
xHocTHOro ciosi). Ilpu peanuzammun HC B moctatouHO
OOJIBIIIOM CJI0€ TIPU COOTBETCTBYIOIIEM BhIOOPE ILIOTHOC-
TH MOHHOTO TOKa JUIS Ka)JIOr0 COpTa MOHA MOXKHO IPO-
THO3UPOBATh FJ'Iy6I/IHy CJIOSA M OKCIUTYaTallMOHHBIC XapaK-
TEPUCTUKU JeTad. BCE€ 3TO MO3BONUT IOIydYaTh AETaIU
aBUALIMOHHONW TEXHUKU W3 TUTAaHOBBIX CIIABOB C BBICO-
KHMH NIPOYHOCTHBIMU XapaKTEPUCTUKAMHU U JOCTATOYHOMN
paboTOCIOCOOHOCTHIO.

Pabora BeInosHsIack B paMKax rnporpammbl MUHU-
crepcTBa oOpazoBaHusi U Hayku YkpauHsl « HoBble u pe-
cypcocOeperaioiye TEeXHOJIOTMH B OSHEpreTHKe, Mpo-
MBIIJIEHHOCTH M arpoNpOMBIIUIEHHOM  KOMIUIEKCE»
(momcektust 13 «AnpoxkocMuyecKass TEXHHKA M TpaHC-
nopt») u no temam: «Co3nanue (U3NKO-TEXHUIECKUX
OCHOB TIOBBIIICHHSI KadecTBa MaTepualioB a3pOKOCMHUYE-
CKUX KOHCTpYKIHUI» H «Pa3paboTka TeXHOIOrHYeCKHX
OCHOB  MHTETPUPOBAHHBIX TEXHOJIOTHMH  IUIa3MEHHO-
MOHHO# 00pabOTKH JieTaieil a3pOKOCMHUYECKOH TEX HUKHD
(monmcektust 6 «DPUIMKO-TEXHUUECKUE TPOOIEMBI MaTe-
puanoBeneHus»), «KoHuenuust co3naHus HaHOCTPYKTYD,
HaHO- M TPAJUIMOHHBIX ITOKPHITHH C YYETOM BIIHSHHSA
aare3ud Ha 3(pHeKTUBHOCTh U PabOTOCIOCOOHOCTH JIeTa-
neit AT, AJl u P1», x0310r0BOpHBIX paboT M JOTOBOPOB
0 COTPYJHHUYECTBE.

AHaJIN3 MOCJIeJHUX HCCIeJOBAaHMIl M JIMTepaTy-
pbl. Ha ocHOBe MHOTHX HICCIEeIOBaHII HAHOCTPYKTYp [1—
18] moka3zaHa BO3MOXKHOCTh KOHCTPYHMPOBAHHS MOBEPX-
HOCTHOTO CJIOSI JIETaJIA 33 CYET HAHOCTPYKTYp, HO Hayd-
HBIX OCHOB TakKOr'o KOHCTPYHMPOBAHUS €Il HE CO3IaHO.
OueBHIHO, YTO MMeEsI BO3MOXXHOCTh CO37aBaTh CIOH M3
HAHOCTPYKTYp TpeOyeMBIX (U3NKO-MEXaHUUECKUX Xa-
PAKTEpUCTUK W Ha HEOOXOAUMOW TITyOWHE MOXKHO CYIIle-
CTBEHHO TPOJBHHYTH 3TH HCCIECAOBAHUS M PEUINTh BO-
IIPOC O HAHOCTPYKTYpax B MOBEPXHOCTHOM CIIO€, obecre-
YMBAIOMINX CYIIECTBEHHOE IIOBBIMICHHE PabOTOCIOCO0-
HOCTH JeTajneil. SIcHo, 4To, 3Hast pa3Mep 3epHa, KOTOPBIi
OyZIer TMoNy4daTbCsi B COOTBETCTBYIOUIEM CIIO€, MOXKHO
MIPOTHO3UPOBATh M3MEHEHNE (H3MKO-MEXaHMYECKUX Xa-

PaKTEpUCTUK MOBEPXHOCTHOI'O CJIOS MO TJIyOWHe, a clie-
JIOBaTeNNbHO, BHIOMPATh CIIOM, KOTOpBIE oOecredyar KOH-
CTPYUPOBAHHE CIIOSI MO TPeOyeMBIM XapaKTepHCTHKAM.
Bc€ 370 TOBOpUT O CBOEBPEMEHHOCTH M aKTYaJlbHOCTH
MPOBOJUMBIX HCCIEOBaHMA W JaeT MyTH CO3aHUs
CIIOKHBIX KOMITO3UTHBIX HaHOCTPYKTYPHBIX CJIOEB, UMeE-
IOIIMX BBICOKYIO pabOTOCIOCOOHOCTh M JIOCTATOYHO BBI-
COKHE (H3MKO-MEXaHMYECKUE XapaKTePHCTHKH, NPUYEM
0 TIIyOMHE OHM OyIyT U3MEHATHCS C Y4E€TOM BO3MOXHO-
CTeil COOTBETCTBYIOLIMX CIIOEB HAHOCTPYKTYP.

Ileablo paHHOW CTaThU SBJSIETCS ONpEACIEHHE
TEXHOJIOTMYECKUX PEKHUMOB IMOTOKOB HMOHOB pPa3JIMYHBIX
COpPTOB, SHEPTH U 3aps/IOB Ul MOJY4EHHsT HAHOCTPYK-
TYyp.

ITocTaHoBKa mpob6jeMbl. AHAJIN3 HCCIEIOBAHUI
[0 HOJYYEHHIO HAHOCTPYKTYP B KOHCTPYKLMOHHBIX Ma-
TepuasiaxX, pe3yiabTaThl KOTOPBIX NPHUBEAEHBI B 0030pax
pabor [1-18], mokasai, YTO TEOpeTHYECKHX paboT, 3a
uckmoueHreM [1-2], mo MOmy4eHHI0 HaHOCTPYKTYP
NPAKTUYECKH HET, a 3HAYMT, U OTCYTCTBYIOT HAy4HBIE
OCHOBBI TIOJY4EHHUS TEXHOIOTHYECKUX apaMeTpoB MOTO-
KOB MOHOB JUIS IPOTHO3a U HAy4HOT'O IOIX0/a K OIpene-
JCHUIO TEXHOJOTMYECKUX IapaMeTpPOB Ui IOIYYeHUS
CIIOEB HAaHOCTPYKTYp TpeOyeMOH TOJILHMHBEI B LEJAX II0-
BBIIICHUS pabOTOCIOCOOHOCTH JeTajel U PEXYIIero uH-
CTpYMEHTA.

Marepuansl ucciaenoBanuii. Ha ocHoBe Monenu-
poBanus [1] TEIIOBBIX M TEPMOMEXaHHIECKHUX MPOIIECCOB
B 30HE JEHCTBHSA HOHOB OINpPEACIWIN 30HY MarepHaia,
TJie BBIIONHSIOTCS yCIIOBUS ISl 00pa30BaHUs HAHOCTPYK-
Typ: Temneparypsl Jexar B nuanazone 500-1500 K, cko-
pocty ux Hapacrauus Gomeme 10”7 K/c 1 TemmepaTypHbie
HampsokeHnss B jmamasone 10—10° ITa, uro yckopsier
nporecc 00pa3oBaHHA HaHOCTPYKTyp. W3  ycimoBus
HanboJee yIaqHOro 3arloIHEHU HAHOCTPYKTYpaMu 00b-
eMa IUIOTHOCTh TOKa BBIOpaHa paBHOW IEPBOI KpHUTHYE-
CKO#f TUTOTHOCTH TOKa [3].

PesyabTaTsl HccienoBanuid. B Hacrosuieil cratbe
paccMaTpuBalOTCs 00beM HAHOCTPYKTYPHPOBAHOIO KIla-
cTepa W IIyOWHa ero 3ajieraHus B MarHUEBOM CIUIaBe, YTO
TIO3BOJIUT OOECIICYNTh BBICOKHH pecypc HeTanei u3 mar-
HHEBBIX CIUIaBOB. BenmunHa o0beMa HAHOCTPYKTYp HpH
SIMHUYHOM JIeHCTBMM MOHA HA THTAHOBBIA CIUIaB JacT
BO3MOJKHOCTH MPOTHO3UPOBATh TPeOyeMyIO IUIOTHOCTH
WMOHHOTO TOKa B ITOTOKE JJISI TIOJTHOTO 3aIOMHEHUs! CIIos,
rie Bo3MOXHO oOpazoBanne HC mist 3TOoro mona coot-
BETCTBYIOIIETO COpTa, SHeprum W 3apsima. Ha pume. 1-9
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MPE/ICTABIICHbl 3aBUCUMOCTH OObeMa HAaHOKIAacTepa u
TIIyOUH €ro 3ajieranus OT 3Heprud E u 3apsiioBoro uncia
z mns woHoB: B, C — puc. 1; N, Al — puc. 2; V, Cr —
puc. 3, aHaJOrW4HBIE 3aBUCHMMOCTH i nonoB O, Fe —
puc. 4; Ni, Co — puc. 5; Y, Zr — puc. 6; Mo, Hf — puc. 7,
Ta, W — puc. 8; Pt —puc. 9.

OueBUIHO, YTO C POCTOM DHEPrHU HOHOB M HX 3a-
pSIOB peanm3yeTcsi cymiecTBeHHbIH poct oobemoB HC,
TakKe BIUSACT W 3apsj JUII MOHOB Oopa W yriiepoaa Ha
0068M Vimax=1,1-1022 > (puc. 1, a) u Ha ryOuHy 3aie-
ranust 06bemoB HC (puc 1, 6, B) hpex= 8,7~10'8 M,
Nmin = 7,3-10% M (E = 2:10% 5B).
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Puc. 1 — O6bem HaHOKIacTepa V , MakCUMabHas Ny 1 MUHH-
ManbHast — h TiTyOHHa ero 3aieraHus B 3aBUCHMOCTH OT dHEp-

UM HOHOB Oopa (--) 1 yriepona (—) Ha TuTaHoBbI# cruas (1 — Z
=1,2-Z=2,3-Z=3): a— ObeM HaHOKJIACTEPA; 6 — MAKCH-
MaJibHas IIyOMHa 3aJleraHusl HAaHOKJIACTepa; B — MUHHUMAaJIbHAS

TIyOMHA 3aJIeraHusl HAHOKJIacTepa

st cirydast qelicTBHS HOHOB a30Ta M alllOMHUHMS Ha
TUTAHOBBIN CIUIAB OINPEEISIONIEe BIUSHAE OKa3bIBAIOT
SHEprus W 3apsia moHa (puc. 2, a), IpudeM IIyOuHa ero

3aJIEraHus PacTeT CYIIECTBEHHO C POCTOM SHEPTHHU U 3a-
psaa MoHOB. MakcuMarbHasl TITyOWHa, Ha KOTOPOM CyIile-
CTBYET HAHOKJIACTEP COCTABJISIET 6,6:10° M, Torma kak
MuHEManbHas — 5,3-10%, a makcumanbHbiii 06bem HK —
5,5:10% m® mpu E = 2-10* 5B.
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Puc. 2 — O6vem HaHOKITacTepa V, MakKCUManbHast
hmax ¥ MUHEMaJIbHAas — h TITyOHMHA €ro 3ajIeTaHusl B 3aBUCHMOCTH
OT DHEPrUH MOHOB a30Ta (--) ¥ aTIOMHUHUS (—) Ha THTAHOBBIT
ca (1-2=1,2-72=2,3—-27Z=3): a— 6beM HAHOKIIACTEPA,;
0 — MakcUMaJlbHast TITyOMHA 3aJIeTaHusl HAHOKJIACTEPa; B — MHU-
HHMMaJIbHasl IIyOMHa 3aieraHusl HaHOKJIacTepa

AHanorn4Hsle 3aBUCUMOCTH JUIS CITydasi A€HCTBUSI HOHOB
BaHa/Wsl U XpoMa TpezcTaBieHbl Ha puc. 3. OueBHIHO,
YTO PHEPTHA, a TAKXKE U 3aps]] MOHA BIMSIOT CYIIECTBEH-
HO (puc. 3, a), TOrAa Kak Mepexojl OT BaHAIUIA K XPOMY
MPAaKTHYECKH HE W3MEHWJI XapaKTepa M YMCIEHHOTO 3Ha-
YEHUsI BETNYMH.
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Puc. 3 — O6bem HaHOKIIacTepa V, MakCHMalbHas
Nmax ¥ MUHUMaIbHAs h rIyOUHA ero 3aneraHus B 3aBUCHMOCTH
OT DHEpPruy UOHOB BaHAWs (--) U XpoMa (—) Ha TUTAHOBBII
cmma (1-2=1,2-7Z=2,3-27=3): a— ObeM HAHOKJIACTEPA,;
6 — MakcMMasbHasl TITyOWHA 3aJleraHusl HAHOKJIAcTepa; B — MU-
HUMaJTbHas TJIyOMHA 3aJleraHus HaHOKIacTepa

15000 20000

To xe camoe HabmOKaeTCs U AT TTYOHH 3aJIeTaHuUs
HK, npriem Ha rmyOnHY 3ajeraHus CYIIECTBEHHO BITHS-
IOT SHEpPrusl U 3apsa] MOHOB. B ciydyae neHCTBUS MOHOB
KHCIIOPO/a M JKene3a 00beM HaHOKIJIACTepa TAaKXKe CyIle-
CTBEHHO 3aBHCHT OT YHEPTHUH M 3apsija (puc. 4, a), ¥ TIy-
OVHBI 3aJIeraHusl HaHOKJacTepa (MakCHMallbHAass U MUHH-
ManbHas), (puc. 4, 6, B). MakcumanbHeii 00beM HK —
4,27-10% M*, a MakcHMAaibHAS ¥ MHUHHMAJIbHAsS rITyOmHa

sameranms — coorBerctBeHo 6-10° wu 4,71 10% M
(E=2-10"5B).
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Puc. 4 — O6bem HaHokIacTepa V, MakcuMalbHast Nyay 1 MUHH-
MasbHast h riryOrHa ero 3aeranus B 3aBUCHMOCTH OT SHEPTUH
HMOHOB KHcnoposa (--) 1 xene3a (—) Ha TUTaHoBbI# cruias (1 — Z
=1,2-27Z=2,3-7Z=3): a— ObeM HaHOKJIAcTepa; 6 — MAKCH-
MaJbHas TTyOWHa 3aJieraHusl HAHOKJIACTepa; B — MUHUMAIIbHasI
TIIyOWHA 3aJIeraHusl HAHOKITacTepa

JlelicTBue MOHOB HHKENs M KOOAJIbTa TO3BOJIAET ITIONY-
YyaTh HaHOKJIACTEPH! JOBOJIBHO 3HAYMTEIHHBIX Pa3MEpOB,
MIPUYEM HMX BEIWYHMHA CYIIECTBEHHO 3aBUCHUT OT 3HEPTHHU
¥ 3apsiia MOHOB. Takoe ke BIMSHHWE MCIBITHIBACT M MaK-
CHMaJlbHasi 1 MUHUMaJbHas riryonHa 3aneranus HK (puc.
5, 0, B), HO Tepexo/l OT HUKEIS K KOOATbTY MPaKTHIECKH
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HE MEHSeT HU o0beMa HAHOKJIACTepa, HU TIYOWHBI €ro
3aneranus. MakcuanpHbli 00beM HK — 6,32'10'24 M3, a
himax = 2,95-10°8, hmin=1,91-10% M
(E=2-105B; Z = 3).
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Puc. 5 — O6bem HaHokIacTepa V, MakCUMalbHast Niyay 1 MHHE-
ManbHast N r1yOMHa ero 3ajeranus B 3aBUCHMOCTH OT SHEPTHU
HOHOB HUKeNs (--) ¥ koOasbTa (—) Ha THTaHOBBIHN criaB (1 —Z =
1,2-7Z=2,3-7Z=23): a— 0beM HaHOKJIacTEPa; O — MAKCH-
MaJibHas IIyOMHa 3aJleraHusl HAaHOKJIAacTepa; B — MUHHUMAaJIbHAS
rITyOuHA 3aJIeTaHus] HAHOKJIacTepa

AHaJIOTMYHbIE 3aBUCHUMOCTH JUISl Cllydasl IE€HCTBUS
HWOHOB HUTTpUS U IMPKOHUS TPEJCTABICHBI HAa pHC. 6,

TaKKe HAONI0IaeTCs ONpeneNsonas 3aBUCUMOCTh 00be-
Ma (puc. 6, a) U TIyOHH ero 3aneranus (puc. 6, 0, B) OT
SHEPrUM U 3apsijia MOHa, TOT/Ia KaK Mepexo]] OT HOHA UT-
TPUS K HOHY [IUPKOHHS 3TH 3aBUCUMOCTH HE U3MEHSIET.
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Puc. 6 — O6bem HanokIacTepa V, MakcuManbHast Ny ay 1 MHHE-

MmasbHast N rIyOuHa ero 3ajJeranus B 3aBUCHMOCTH OT SHEPTHU

HOHOB UTTPHA (--) ¥ IINPKOHUA (—) Ha TUTaHOBBIH cmias (1 —Z

=1,2-27Z=2,3-Z=3): a— ObeM HaHOKJIAacTEPa; 6 — MaKCH-

MaJibHas TIIyOMHA 3aJleraHusl HAaHOKJIACTepa; B — MUHUMaJIbHas
riryOMHa 3aJieraHusi HAaHOKJIacTepa

[Ipn neficTBum MOHOB MoNMOeHA M raHUS HA MarHue-
BBIH crutaB o0beM (puc. 7, a) u TiTyOuHa 3aneranus (puc.
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7, 0, B) HAHOKJIACTEpa CYIIECTBEHHO 3aBHCAT OT YHEPTHU

n 3apdaa HUOHa.

Jnsa

9THUX HOHOB BCIIMYHUHBI

00BEMOB 1 FJ'Iy6[/IH 3aJICTaHUA MPAKTHUYCCKHU OJUHAKOBBI.
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Puc. 7 — O6bem HaHokIacTepa V, MakcUMabHas Niyay ¥ MUHHE-
ManbHast N r1yOuMHa ero 3ajeraHus B 3aBUCHMOCTH OT SHEPrHU
MOHOB MoJnOeHa (--) u radHus (—) Ha THTaHOBBI cras (1 —Z
=1,2-Z=2,3-Z=3): a— ObeM HaHOKJIACTEPa; 6 — MAKCH-
MaJibHas IIyOMHa 3aJleraHusl HAaHOKJIACTePa; B — MUHHUMAaJIbHAS
rTyOuHA 3aJIeTaHus] HAHOKJIacTepa

Jlna cimydast neficTBUS TaHTajla W Boib(paMa BITHs-
HHE COpTa MOHA MPAKTHYECKH OTCYTCTBYET, a 3aMEUYEHO
OTIpeIeIAIoNIee BIMSHAC YHEPTUH 1 3apsaa HoHa (puc. 8).

MakcumanbeHbi 00beM HK — 4,38- 10 Ms,a MaKCUMaJTb-
HAsl H MEHAMAJbHAs TTyOUHa ero sateranus — 2,69-10°% u
1,69-10® M cooTBETCTBEHHO.
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Puc. 8 — O6bem HanoknacTepa V, MakcuManbHast hyay 1 MUHHE-

MasbHast h riryOrHa ero 3aeranus B 3aBUCHMOCTH OT SHEPTUH

HMOHOB TaHTana (--) U Boib(dpama (—) Ha TUTaHOBbI#H crtas (1 —

Z=1,2-7=2,3-7Z=3): a— 6beM HaHOKIIACTEPA; O — MaK-

CHMaJIbHas IyOHHa 3aJieraHusi HAaHOKIIACTEPa; B — MHHMMAJIb-
Hasi TyOMHA 3aJieraHusi HAHOKITacTepa

IIpu pelicTBUM TIATHHBI HA TUTAHOBBIM CILIAB TaK-

)K€ OTMEYAETCsI BRICOKOE BIMSIHUE YHEPTUH U 3apsijia HOHA
Ha BEIMYMHBI 00beMa U TIIyOHHBI ero 3aieranus (puc. 9).
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B »stom cinywae ob0pem HK 4,97-10% M wu
ryOWHa 3aJIeraHus COCTABISIET Npax = 2,71'10'8 M,
hmin=1,7-10Mm.
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Puc. 9 — O6bem HaHokIacTepa V, MakcUMalbHast Niyay ¥ MUHHE-
ManbHast h r1yOuHa ero 3ajeraHus B 3aBUCHMOCTH OT SHEPrHH
MOHOB IUTATHHBI (--) HA THTaHOBBIN craB (1 - Z2=1,2-72=2,
3 —Z =3): a— GbeM HaHOKIIACTEPA; 6 — MAKCUMAJTBHAS TITyOHHA
3aJIeraHus HaHOKJIacTepa; B — MUHUMaJIbHAas IyOMHa 3aleraHus
HaHOKJIacTepa

[Nomyuennsie 3aBUCHIMOCTH OYAyT HEOOXOAUMBI ISt
OIIpEeJIeTIeHUsI MTOTPEOHON IJIOTHOCTH TOKAa COOTBETCTBY-
IOIIETO COpTa, 3apsja W dHEPrUH Ul MOTHOIO 3aIroHe-
HUSI CJIOSl HAaHOCTPYKTYpaMH, a BBIOpaB HEOOXOIMMBIE

fo o o E »8

SHEPIHH, 3apsaapl ¥ COPTa MOHOB JUISA MOTYYCHHS HAHO-
CTPYKTYpP B OCHOBHOM TpeOyeMOl TONIIUHEI, aHAJIOTHIHO
MIPOBOJINIM OIEHKHU TPEOYEMBIX TIOTHOCTEH TOKOB B KaXK-
JIOM CJIo€.

3Has 00BbeM, 3aHMMAEMbIi HAHOCTPYKTYpPOH IpH
COOTBETCTBYIOIIHMX YHEPTHSIX, COPTaX M 3apsaax HOHOB U
JMara3oH TIyOWH, HAa KOTOPBIX 3TOT 00BEM HAaXOIUTCH,
OUYEBHIHO MOKHO OLIEHUTH TNTIOTHOCTh HOHHOT'O TOKA.

Torma Mo W3BECTHBIM JIUAma30HAM TIIYOWH 3ajiera-
HUS 30H, TJ€ OOpa3yroTCs HaHOCTPYKTYpPHI, BhIOHMpaecM
SHEPIrHH, COPTa W 3apSJAHOCTH HWOHOB JUIA IIOJHOT'O 3a-
MOJTHEHUS 00beMa I0 TIYOWHE, T.C. TaK, YTOOBl OHU J0-
MONHSUTM JIpyT Apyra. Jlanee onpenensieM MIOTHOCTh ToKa
KaXXJIOr0 U3 COPTOB MOHA W 3aps/ia, YTOObI MAaKCUMAJIBLHO
3aT0JIHUTh HEOOXOJUMBIA 00BEM MOBEPXHOCTHOTO CIIOS
JIeTajl HAaHOCTPYKTypaMu (JKeIaTebHO, YTOOBl OKOHYA-
HHUE TEPBOrO CJIOs OBUIO HAYaJiOM BTOPOrO, OKOHYAHHE
BTOPOTr'0 — HAYaJIOM TPEThEro CJIos, U Tak nanee). Torma
JUTSL JTI00O0TO I-T0 1081 IFIOTHOCTh TOKA ONPENENAETCS KaK

h,—h
i2 il Zl-e,
VHC

i

Ji=

rae hip u hj; — HavanpHas U KOHEYHast KOOPAUHATHI 30HbI,
TJIe PeaTM3yIOTCsl HAHOCTPYKTYPHI Jis i-ro uoHa; Vg —
00BEM 30HBI, I7le 00pa3ylTCs HAHOCTPYKTYPBI; Zj — 3apsi-
JIOBOE YHCIIO i-TO HOHA: e — 3apsil AIEKTPOHA.

3uast i, Vuci, hit, hiz 1 z; u BeIOpaB Ej, MbI MOKeM
chopmupoBaTe HEOOXOAWMOE KOJHYECTBO ITOTOKOB
HOHOB, TIO3BOJSIIOLIMX IONYYUTh HAHOCTPYKTYPUPOBAH-
HBIA CIIOl TpeOyeMOo#l TONIIMHBL, a C Y4eTOM TEXHHYe-
CKOW 3amaud (pOPMHUPOBAHUSI HEMOHOIHEPIE€TUYHBIXPA3-
HO3apSIOBBIX IMOTOKOB HOHOB MOXKHO PEILIMTH 3a/a4y IO
TEXHOJIOTUYECKHUM TT1apaMeTpaM UOHHOW 00paboTKH.

BoiBoabl.

1. Tloka3aHa HPHUHIMITHAIBHAS BO3MOXHOCTh KOH-
CTPYUPOBAHMS TIOBEPXHOCTHOI'O CJIO0S1 B TUTAHOBOM CIIa-
BE 3a CYET CO3/1aHHsA HAHOCTPYKTYp Pa3IMIHOIO COCTaBa
U (QU3MKO-MEXaHHYECKHX XapaKTePUCTHK

2. OyeBMIHO, 4YTO ONpemeNslollee BIMSHUE HA
00BbEM HAHOKJIaCTEepa OKa3bIBAIOT JHEPrHs HOHA U €ro
3apsiz, B TO )K€ BpeMsI BIMAET U Macca MOHA, IpaBja, He
TaK CYILIECTBEHHO.

3. I'myOuna 3aneraHus HaHOKJIACTEpa NOCTUraeT
JIECATHIX JOJIEM MHKPOMETpPA, TO €CTh CIOW MarTepuaia,
UCTIBITHIBAIOIIETO CYIIECTBEHHBIE M3MEHEHUS, JOBOJIBHO
3HAYUTENBHBIH, a €CIIH Y4eCTh 1 BO3MOXHOCTh D Py3nn
WOHOB M J1ayke aHOMaJbHOU nuddy3un, To MOXKHO MOTY-
YUTh CIOM C W3MEHEHHBIMHM XapaKTEPUCTHKaMH yXe B
npesienax HeCKOIbKIX MHKPOMETPOB.

4. OueBHaHO, YTO [UTA psAAa map WOHOB (pH Jei-
CTBMM MX Ha MArHHEBBIA CIUTaB) 3aBHCHMOCTH O0BbeMa
HaHOKJIacTepa M TIIyOMHBI €ro 3ajieTaHusl OT YHEPrHU |
3apsiia OOWHAKOBBI. TakMMHM TapaMu SIBIISIOTCS: «BaHa-
IUA-XPOM», «HUKENb-KOOANBT», «HTTPUH - HUPKOHHID),
«TaHTAN-BONb(pam» U «MOMHOAeH-TadHIID).

Cnucok auteparypsi: 1. Kocrtiok, I'MI. HaHorexHomoruu: BbIOOp
TEXHOJIOTMYECKUX MapaMeTpoB M YCTAaHOBOK, IIPOU3BOAUTENBHOCTH
00paboTkH, (U3UKO-MEXaHUUECKHE XapaKTePUCTHKA HAHOCTPYKTYP
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HanorexHomoruu: Teopus, OKCIEPHMEHT, TEXHHKA, HEpPCIEKTUBBI
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