B To e Bpems OMM30CTH aTOMHBIX DPAJUYCOB IO3BOJSIET HC-
M0JIH30BaTh BHICOKOIHEPTETHYECKUE HOHBI XpOMa ISl YMEHBIICHUS
pa3MepoB CTOI0YATHIX KPUCTAJUIUTOB.

Kak mokasanu wuccienoBaHus, UCIOIb30BaHUE HOHHONH OOM-
OapaMpOBKH TMOJCIIOS TUTaHA MPHUBEIO K IPEPHIBAHHIO POCTA
CTOJIOYATON CTPYKTYpBI, U3MEIbUCHHUIO CTPYKTYPHI CIIOSI, MpHIIe-
raroIero K mojyioxke (pucyHok 1).

DnexkTpoHorpaduuecKiue MCCIeNOBaHUS MOATBEPAUIH 3P eK-
TUBHOCTb MOHHOW OOMOApIMPOBKU Ul W3MENIBYEHUS CTPYKTYPBI
MTOKPBITUH (PUCYHOK 2).

H3mMepeHust MUKpOTBEPIOCTH MOKa3aIl YBEINYEHUE MUKPOTBEP-
JIOCTH TIOKPBITHI TIOCIIe MOHHOM 6oMOapaupoBkH B 1,3-1,6 paza.

VK 539.23
JlecankoBckuii 11.B.
HNOHHO-IIJIASMEHHAS OYUCTKA MOBEPXHOCTHU

BHTY, Munck
Hayunwiii pyxosooumenws: Heanos U.A.

Ilepen HaHeceHMEM MOKPBITUM IMOBEPXHOCTh MaTepuaya Ipo-
xonuT (pa3y mpeaBapuTeIbHONM 00pabOTKH, TaK Ha3bIBAEMOW MOH-
HOM OYnCTKU. B mponecce NOHHON OYMCTKH MOBEPXHOCTH OYUINA-
€TCs1 OT OKMCHOM INICHKH U APYTHX 3arpsasHeHuil. Kpome Toro, mo-
CpeACTBOM HMOHHOW ©60MOapIUpOBKU C IMOMOUIBIO MOHHOTO Tepe-
MEIIMBAHMS = CO3HACTCS IEPEXOJHOM CJIOW MEXIy HaHOCUMOM
TJIEHKON ¥ TTOJIOKKOM.

HNonnasi ouncTka NoBepXHOCTU HeoOxoauma Jisd oOecrieueHus
XOpOILIEH aare3uy MOKPHITUHA C TMOBEPXHOCThIO 00pabaThIBAEMOTr0O
Marepuaia. ITy ONEeparyio OCYIIECTBISIIOT ¢ TIOMOIIBI0 OoMOap-
JVUPOBKM MOHAMH MHEPTHBIX T'a30B UJIM MOHAMH OCAX/Ia€MOI0 Ma-
Teprana. IPpQPEeKTUBHOCTh OUUCTKH OMPEIENSIETCS TUIIOM HCIOJb-
3yeMBIX MOHOB, HX D3HEpPIUeHd, IUIOTHOCThIO TOKa. CKOpocTh
MOHHOM OYHCTKH TaK K€ 3aBUCHT OT BHJa 00padaThIBAEMOTO
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MaTepuaia, CTEIIEHU €ro 3arpsA3HEHUs U OKHUCIEHHOCTH, BaKyyM-
HBIX YCIIOBH 00paOOTKH.

JU1i NOHHOM OYMCTKM NPUMEHSIOT KakK ra3oBble, TaK U MeTall-
JMYECKUE MOHBI. {7 OYMCTKM ra3oBbIMM MOHAMHU 4acTO INpUMe-
HSIOT TPUOJHBIE CUCTEMbl MOHHO-IIA3MEHHOI'O TpaBiieHus. Tpa-
JUIMOHHBIE TPUOAHBIE CHUCTEMBI MO3BOJSIOT U3BJIEKAaTh HOHHBIE
TOKH Ha TOJJIOKKY € TUIOTHOCTHIO 110 Ji = 10-15 MA/cM>. pume-
HEHUE CUCTEMBI CKPELIEHHBIX lekTpuueckoro E u maruutHoro H
10JIe TO3BOJIMJIO YBEJIWYUTh IUIOTHOCTh MOHHOI'O TOKAa HA MOJ-
OokKy 710 Ji = 70-310 MA/cM?, a TaKKe YITydIIHTh PABHOMEPHOCTD
00pabOTKH MOBEPXHOCTH MATEPUAIOB U PAaCIIMPHUTh AUAIa30H pa-
00uMX NaBJICHUN B CTOPOHY MEHBIINX 3HaueHWi. B kauectBe pa-
004MX ra3oB B MCTOYHHMKE HUCIOJIb30BAJIM MHEPTHBIC I'a3bl (apProH,
KpUIITOH, KCEHOH, I'eJIui, HEOH, BOAOPO, a30T). IIpu ucnonb3oBa-
HUM BCEX ra30B JIOCTUTATIHMCh BHICOKHE 3HAYEHMSI pa3psiiHOro TOKa
MCTOYHHKA, OJTHAKO JMana3oH pabo4nx JaBJICHUH ra3a B BOJIOPOJIE
U a30Te, 10 CPAaBHEHUIO C aproOHOM, CMellancs B 00JacTb MEHb-
IUX 3HAaYeHUH (pUCyHOK 1).

A

AR HE TOE,
&
=]

0,00 0,01 oA i
[aanerne, Ma

Pucynok 1 — 3aBUCHMOCTB pa3psiIHOTO TOKa HCTOYHHUKA a30BOM
mia3Mel (IP) ot naBnenus pabodero raza (p). In =100 A, H= 60 D.
Paboune rasel: 1 —apros; 2 —a3or; 3 —BOIOpPOX

[Ipy WOHHO-MIJIA3MEHHOM OCAXJIEHUHM TOKPBITHI HOHHYIO
OYHMCTKY IOKpPHIBAEMOI MOBEPXHOCTU 3a4acTyl OCYIIECTBIISIOT
nyreM OoMOapIMpOBKM HMOHaMHU OcaKaaemoro Mmarepuana. [lpu
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OYHMCTKE TMOBEPXHOCTH MOHAMHM METAJJIOB HAONIOJACTCS J1BA KOH-
KYPHPYIOIIUX MPOIECcca: paCIbIICHUE IIOBEPXHOCTH U HAKOIUICHUE
Ha Heill bombapaupyroero Marepuana (pucyHok 2). D dexT pac-
MBUICHUS. JUIS  MCIOJh3yeMBIX MOHOB CTAHOBUTCS IMpeoOIiaato-
UM TP JOCTH)KEHUH HEKOTOPOTO KPHUTHYECKOTO IMOTCHIMAIA,
Y KOTOPOM HAOJIIOACTCs HYJIEBOM PUPOCT TOILLHHBL.

-=M.1-.rn|-v\j\§i\\._'k“-i_‘\‘i;:_i

RS
52
Pucynok 2 — 3aBUCUMOCTb CKOPOCTH KOHIEHCAIU
OT YCKOPSIOILEro MOTEHLKala Ha NoAI0kKe u3 ctanu Ct 3,
P = 10-3 Ila, Ji=2,1 £0,3mA/em2: 1 — Mo, 2— Zr, 3 -Ti,
4-Al, 5-Ti

B nmamHom ciydae BeauMYMHA TOTEHIMAJA  COCTaBIISIET
400-620 B. IlpeBblieHre NOTEHIOUANA HAJl €T0 KPUTHUYECKUM 3HA-
YEHHEM MPUBOAMUT K MPEOOJIAaHUIO TpoIlecca pPACIbUICHUS HaJ
KoHeHcaueld. D(hHEeKTUBHOCTh paclbUICHUS! PACTET C YBEIHUEHH-
€M DHEPTrUU U MacChl IMaAI0IUX HOHOB. Tak, HapuMep, pa3iniue
B pacmslIsitoliel cnocobHoctu moHoB Mo u Al cocraBnsieT npu-
MepHO 180-190% mpu yckopsitomieM HampsbkeHun 1000 B. Taxoe
paznuurie 00yCIOBIEHO HE TOJIBKO OTIUYHMEM MAaCChl, UTO BeChMa
CYIIECTBEHHO, HO W CpPEOHUM 3apsaoM HMOHOB Z — mia Mo:
7 =226, a mia Al: Z=1,58 [2, 3]. Ilpu 5TOM peanbHas SHEPTrHs
JacTHII cocTaBisgeT 2,26 k3B 1 1,58 k3B cooTBeTCcTBEHHO.

He MeHee BaxkHyIO0 posib B IPOLIECCE OUYMCTKU MOAJIOXKKH, IO
CpPaBHEHHUIO C DHEPrHUed M BUIOM HOHOB, UTPAIOT BaKyyMHBIE
ycioBus (KpuBas S, pucyHok 2). M3-3a B3auMOJEHCTBUS MOJIEKYJT
OCTaTOYHOTO Ta3a C MOHAMH METAJJIOB WJIM aTOMaMHU ITOJJIOKKH
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MOTYT 00pa30BBIBaThCS TPYAHO pacubuisieMble coenuHeHust. CooT-
BETCTBEHHO TIOJHBIN (IIFOCHC OOIY4YCHHSI, HEOOXOAUMBIN IS pac-
NBUICHUS TaKUX COCOUHEHUH, MOXET CYIIECTBEHHO BO3PaCTH.
VYBenn4yeHue 1036l HOHHOW OYMCTKU 3aMETHO IMOBBIIIAET aI€3HI0
MOKPBITHS K OCHOBE M yJIY4YIIACT 3aIIUTHBIC CBOHCTBA MOKPBITHS.
Ha npaktuke monmHblii ¢uroeHc o0aydeHusi oOecrieuyuBaeTcs 3a
BpeMs OUUCTKHU ~ 10 MUH.

[Ta3ma BakyyMHOU Jyrd MOXKET COAEP)KaTh HOHBI METAJIJIOB C
3apsiaHoCTRIO +1, +2, +3 1 maxe +5 (ans monubaeHa). 1o 03Ha-
YaeT, YTO DHEPrHs MOHOB METAJUIOB NPH YCKOPSIOIIEM HampsKe-
HUM Ha momnoxke 14l,5 k3B MOKeT NpeBbIIaTh BEIUYHHY
3u5 k3B. Takue sHeprum jexar Jajleko 3a MpeaeinaMu O0JIACTH
MaKCHMAaJIbHOW SHEpreTHuecKoi 3()PEeKTUBHOCTH mporecca pac-
neiUicHus. [109TOMy, MOHHAs OYMCTKA MOHAMHU METAJUIOB COIPO-
BOXKJIACTCSl CHJIBHBIM HAarpeBOM IOJUIOKKH C 00pa3laMy HIH U3-
nemusiMu. st TOoro, 4roObl M30eXaTh IeperpeBa IMOMJIOKKH >
500°C, 04YHCTKY TPOBOAAT UMITYIILCHO, C TIEPEPHIBAMHE JUIS OCTHI-
BaHUS MOJJIOKKH, YTO CHIJIBHO 3aTSATHBAET 00IIee BpeMsl OUYHCTKH.
B03MOXHOCTh perynupoBaHis TOKa MOJIOKKH Ipu OGomOapau-
pPOBKE MOHAMH METaJIOB CHILHO orpanmyeHa. [Iporecc ouncTku
COIIPOBOKIAETCS TOSBACHUEM MHUKPOIYT, BBI3BIBAIOLINX IOBpE-
KJIEHUS TIOBEPXHOCTH.

VK 621.793.18
JlecaukoBckas T.H.
JIEKTPOAYI'OBBIE HCTOYHUKMH I1JIA3ZMbI
JJ1Is1 HAHECEHUA MOKPHITUHN B BAKYYME

BbHTY, Munck
Hayunwiii pykosooumens: Heanos U.A.

HaznaueHue 31eKTpoayroBbIX UCTOYHHMKOB IIIa3Mbl JJIsi HaHe-
CEHHUs IOKPBITUH B BaKyyMe.
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