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W3yyeHo BavsHMe fobaBok okcvaa xpoma (IIl) Ha mpoLecc ropeHns HaHOMOPOLLKa amOMVHIS B BO3AYXE M MapaMeTPbl €r0 XMMUYECKOo
akTvBHOCTW. OnpefieneHo, YTo MakcuMabHas CKOPOCTb OKUCTIEHMS MOBbILLANACh C yBEMYEHNEM COAEPXaHWS nccnenyeMon fobasku
B CMECH ¥ oCTvrana Makcumyma (24,15 mac. % /MuH) s CcMecu HaHoMopoLLKa amomMuHus ¢ 1,6 Monb. % Cr0s. YcTaHoBREHO, 4TO J0-
basku okcvpaa xpoma (I11) (0,1..1,6 Mosb. %) CioCOBCTBYIOT YBESIMYEHMIO BbIXOAA HATPUAA ATIOMUHISA, NPV ITOM CHUXAs CoaepXaHume
HecropeBLuero amomuHus. CenaH BbiBOA O KaTaMTUHeCKoM AevicTamm [06aBok okcvaa xpoma (I11) Ha mpoLecchl okuceHs HaHomo-

POLLKa aJltoOMUHWA.
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BBepeHue

B Hacrosiiee BpeMsi mporpecc B MaTepuajioBesie-
HUW CBS3bIBAIOT C IPUMEHEHUEM KePaMUKHU U MeTasl-
JIOKepaMUKHM, a Takke HaHomopolukoB (HIT) meran-
JIOB, CIUIaBOB M XMMMYECKUX COCAMHEHWH B pasiny-
HBIX 00JacTsIX HaykKu U TeXHUKM [1]. TlepcreKTMBHBIM
HarpagjieHHeM B MOJYyYeHUM HOBBIX MaTepUasioB SIB-
JISIETCSl BHEprocOeperaoliuil CUHTE3 CXUraHueM [2].
I aTOr0 HeOOXOAMMBI BEleCTBA, KOTOPHIE MPH Cro-
paHuU JaioT 00JIbLION TeTI0Bo# 3 (deKT — 3Heproak-
Kymyaupytoiue cmecu [3]. B cepenune 80-x rr. mpo-
1IJIOTO BeKa ObLJIO YCTAHOBJEHO, UTO CXXMIaHWe psaa
MOPOIIKOB METALIOB M MX CMECEd C OKCHAAMM HaeT
BO3MOXHOCTb MOJTy4aTh HUTPUIIBI B YCJIOBUSIX TOPEHUS
B Bo3ayxe [4]. XuMnueckoe CBS3bIBAHUE a30Ta BO3oyXa
MpY BHICOKMX TeMIlepaTypax MO3BOJISET MOJydyaTb
10 40...80 mac. % uutpumos (AIN, TiN, ZrN, HfN
u 1p.). OcoOblit HTEpEC MPEACTaBIsAET CUHTE3 HUTPH-
Jla aJlOMUHMS, 00JaaloIero yHUKAIbHBIMUA CBOMA-
CTBaMH: BBICOKMMM TETLIONPOBOTHOCTBIO U 3JEKTPO-
M30JISILIMOHHBIMU CBOMCTBaMU [5].

Panee ObUTO YCTaHOBIEHO, YTO JOOABKY TpyOoOIU-
CIIEPCHOTO MOPOIIKAa XpoMa OKa3blBalOT BIUSIHUE
Ha NpollecC TOPEeHMsS] HAHOMOPOIUKA aJTOMUHUS
M Ha COCTaB KOHEYHBIX MPOJYKTOB €ro cropaHus [6].
MNHrepec npeacTapisiio M3ydeHUe BIUSHMS T100aBKU
okcuaa xpoma (III) B Majbix KOHIIEHTpALUSIX Ha aK-
TUBHOCTb HAaHOTIOPOIIIKA aTIOMUHUSI TIPU €70 TOPEHUH,

€¢ BIMSHMS Ha BBIXOJ HUTPUIA ATIOMUHUS U HA BO3-
MOXHOE 00pa3oBaHKe HUTPUAOB XpoMa.

[enbio naHHOM pabOTHI SABISIOCH MOBHILIEHHE T1a-
paMeTpoB AaKTUBHOCTM HAHOMOPOLIKA ATIOMUHUS
B CMECSIX C MaJIBIMU T0OaBKaMH ITOPOIIKA OKCHAA XPO-
ma (III) u yBenuueHue BbIXOAA HUTpUAA aTIOMUHUS
B TIPOIYKTaX CTOpaHUsI 3TUX CMECEi B BO3yXe.

1. XapaKTepVI(TVIKI/I NCXOAHbIX MaTepuanos

OcHoBy uccnenyeMbix cMeceit coctapisin HIT amo-
MUHMS, TONYYEHHBI B YCIOBUSIX 3JEKTPUUYECKOTO
B3pbIBA AIIOMUHUEBBIX TIPOBOJHMUKOB B Cpelie Ta3000-
pa3Horo aproHa [7]. Mukpo- ¥ HaHOCTPYKTypHBIE Xa-
paktepuctky HIT amomMuHust ObUM M3y4eHBI ¢ TIOMO-
IIbI0 CKAHUPYIOLIEH 3JICKTPOHHOW MMKPOCKOIUU
(JSM-6500F). HIT amoMuHMs TipecTaBIsil coO0M ya-
CTHUIIBI TTpenMyIIecTBeHHO auamerpoM 100 HM, dopma
JacTuIl OblTa Gm3Kka K cdepudeckoii [6]. [Tnomans
yaenbHoit moBepxHocTH (o BOT, razoanammsarop
AS-AP 2020, Philips) 6bi1a paBHa ~12 M?/T, a HaCHIITHAS
IUIOTHOCTh jJaHHoro ob6pasna HII Obta  paBHa
0,12 r/cM’. Tlo maHHBIM peHTreHo(})a3o0BOro aHaIM3a
(P®A) (mudpakromerp Rigaku) HIT amommums co-
CTOSIT U3 OMHOM (ha3bl — METATNTMIECKOTO aTIOMIHUSL.
[Ipyn HarpeBaHMM B BO3IyX€ COIJAcHO AM(hepeH-
LuajabHO-TepMuueckomy aHanu3y (I TA) (TepmoaHau-
sarop SDT Q 600 Hay4yHo-aHanuTHyecKoro IeHTpa
TITY) HIT antomunus 611 He akTuBeH 10 500...550 °C.
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CoracHO TaHHBIM TEPMOTPABUMETPUYECKOTO aHATHM-
3a (TT) 3ameTHa JecopOLuMs Ta3000pa3HbIX BELIECTB,
copbupoBaHHBIX vacTuiamu (~3 mac. %). Bermie
550 °C HII nposiBisin BbICOKYIO aKTMBHOCTb: MPOUC-
XOIUIO pe3Koe YBeMMIeHHEe CKOPOCTH POCTa MACCHI
(TT) u BbIOEIEHUE TEILIOTHI, HOCSIIME B3PHIBOIIOI00-
HbIi xapakTep (JITA). DTo moporosoe siBlcHNE CBSI3a-
HO C pa3pylleHUeM 3allUTHOTO IBOMHOTO 3JeKTpuye-
CKOTO CJIOSI ¥ MU3y4eHo B paboTe [6].

IMopoiok oxcuaa xpoma (I11) 61 MosyyeH c mo-
MOIIBIO PA3TOXEHMsT OUXpoMaTa aMMOHUS, pa3Mep
yactul oT 30 g0 80 MxMm. YacTuilbl IpeacTaBisiid co-
0olt MOMMKPUCTAINYECKUE 00PA30BAHUS C XapaKTep-
HBIM pa3MepoM KpucTamiuTos 0,5...1,0 MKM.

2. PesynbTatbl 3KCNEPUMEHTOB

[TpuroToBNeHHbIE CMECU MCCIEAOBATA METOIOM
HITA: ckopocTb HarpeBaHusi 10 rpan/mMuH, atMmocdepa —
Bo3ayXx. Ha monmyyeHHbIx Tepmorpammax (puc. 1, 2)
BUITHO, YTO MPOLIECC OKMCJEHUS MPpOTeKas B JBE CTa-
quu. CTaiuu OKMCJIeHMS HAHOIOPOIIKA aTIOMMHUS
B BO3IYXE B YCJIOBMSX JIMHEHHOTO HarpeBa OTJIMYaloT-
Cs1 TI0 TeMIIepaType U 10 CBOEii MPUPOJIE OT CTaIuii ro-
peHMsI, MHMLIMMPOBAHHOTO HArpeToil HUXPOMOBOI
cnvpaiblo. Eciy mpyu MHULIMMPOBAHMM TOPEHUS Mep-
Bas CTagusl CBA3aHa ¢ BHITOpaHUEeM abCcopOMpoBaHHO-
r0 BOIOPOJA, TO BTOPasi — C BBICOKOTEMIIEPATypPHBIM
ropeHueM camoro amoMuHus [4]. TIpu TepmudyeckoMm
aHaJIM3e MPOMCXOOUT IIaBHOE TOBbIILIEHNE TeMIepa-
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Puc. 2. TepmorpaMma HaHOMOPOLLKa amoMuHUS ¢ Jobaskow 1,6 Monb. % okcvaa xpoma (Ill). 3asucumoctu: 1) Tr; 2) ATA
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Typhl 0oOpasia, u corigacHo tepmorpamme (TT) Bomo-
pol yHaJseTcss BMECTe € JPYTMMHU ra3000pa3HbIMU
npumecamu mpu 100...300 °C (ymeHblleHME MacChl
Ha 3 %). [TosTomy mipu 450 °C mporcXoauT BocILIaMe-
HEeHUe MeTAJTMIeCKOTO aTFOMMHUS B HATPETOM HaHO-
nopoIike. B mporiecce ropeHusT OMHOBPEMEHHO TPO-
TeKaeT KOaleCUEHIMs pacIUIaBJIeHHbIX HaHOYACTHII
ATIOMUHMSI M 00pa30BaHKe KPYITHBIX Karelb, KOTOPbIE
OKUCJISIOTCS TIPU 00Jiee BBICOKMX TeMIepaTypax (BTo-
pasi ctaausi okucneHus anomunus npu JATA) [4].

Ilo maHHBIM TepMOTpaMM OBLTM M3YYEHBI TIPOIIEC-
Chl, TIPOTEKAIOIIUe TPX OKMCICHWUH, U PacCUMTaHbI
HapaMeTphl XMMUYECKOI aKTUBHOCTH [6] HAHOTIOPOILI-
Ka aJloMUHUS U ero cMmeceii ¢ okcuaom xpoma (III):
TemnepaTypa Hauaia okucienus (7,,, °C), makcu-
MaibHast CKOpocTh okucieHus (V,,, mac. %/MuH),
CTeTIeHb OKWMCIIEHHOCTH 00pasiia TMpX HaTpeBaHUU JI0
660 °C (g, %), TeroBoil 3ddekT mepBoii cTaauu
(Quaas AX/T), CTEIEHb OKUCIEHHOCTH 00paslia TpHu
Harpesanuu 10 660 1 1550 °C (59, %), TETLIOBOI 3h-
(dexT BrOpoii craguu ( Q,,., JXx/T). Pe3ynsraTsl pacue-
TOB TIPMBEIEHEI B TA0JTHIIE.

Tabnuua. [lapameTpbl XMMUYECKOM aKTUBHOCTY HaHOMOPOLLIKa
amoOMUHUA 1 ero cMecer ¢ okcvaom xpoma (111)
Ne ﬂ'gi?)?’(a Tios Vinaxs g0, | Qmacs | Qiso0s | Qrasas
n/n vons. % °C [mac. %/MuH| % | Ox/r| % | Ox/r
1 0 410 6,84 25,5 | 4108 | 82,6 | 6423
2 01 410 9,56 25,4 | 4161 | 86,8 | 7704
3 0,2 430 9,05 25,2 | 3810 | 83,3 | 7645
4 0,4 415 10,33 22,3 | 3103 | 84,5 | 9119
5 0,8 405 14,65 25,6 | 3831 | 84,9 | 8040
6 1,6 400 24,15 35,8 | 4932 | 86,2 | 2764

[To pesynbraTam pacueTa nmapamMeTpoB XMMUUECKOI
aKTMBHOCTHU OBLIO YCTaHOBJIEHO, UTO 100aBKa OKCHIA
xpoma (III) He oka3bIBaeT CyIIECTBEHHOTO BIUSHUS Ha
TeMIiepaTypy Hauajaa okuciaenus cmeceit (41515 °C).
B to xe Bpems1, nobaska Cr,0, 1axxe B MUHUMAJIbHOM
kosmuectBe (0,1 MoJib. %) TIOBBIIIAET CKOPOCTh rOpe-
HUS ¥ TIPUBOJMT K TepepacipeneeH1Io T0JU alioMu-
HMS, CTOPEBILETO BO BpPEMS TMEPBOI U BTOPOW CTaauid
B ITOJTB3Y TIEPBOIA CTAINM, a TAKXKE YBEIMUMBACTCS KO-
JIMYECTBO BBIIEIMBIIEHCSA TETUIOTHI: HA MEPBOM CTa-
vun — 4108 u 4161 /1, Ha BTOpO# cTamuu — 6423 u
7704 Ix/T, COOTBETCTBEHHO, [ HAHOTIOPOIIKA a0~
MUHUA 0€e3 100aBKu U ¢ 1o6aBKoii 0,1 Moib. % okcuna
xpoma (I1T) (ob6pazerr Ne 2, tabnuiia). B To xe Bpems,
npu nobasaeHuu 1,6 monb. % okcuma xpoma (111) pas-
JIMYMe YBEIMYMBAETCS, M JUIST 3TOTO o0pasiia cocTa-
BJIsieT: Ha nepBoii craguu — 4108 u 4932 JIx/T, Ha BTO-
poii cTamum — 6423 1 2764 JIX/T, COOTBETCTBEHHO, JJIS
HaHOTMOPOIIKa aTlOMUHUS 0e3 100aBKU U C 100aBKOM
1,6 moib. % okcuma xpoma (111) (oGpaser; Ne 6, Tabm-
1a).

g u3ydeHus: cocTaBa MPOAYKTOB CTOPAHUS HC-
clieJiyeMble CMECHM HAcChIMaly Ha MOAJOXKY U3 Hep-
aBelolleil cTald U MTHULIUMUPOBAIM TOpeHKe CBOOOI-
HOHACBITIAHHOM HABECKW HArpeToil 3JIeKTpUYeCKUM

TOKOM HUXPOMOBOJ# crivpanblo. O0pa3oBaHHBIC B pe-
3y/lbTaTe TOPEHUS JIerKopaspyllaeMble CIEKH ObLIN
Je3arperupoBaHbl 1 moaBeprHyTel PMA. Ha peHtre-
HOrpaMMax 00pa3LioB IIPUCYTCTBOBAH pedIeKChI, CO-
OTBETCTBYIOLIME CIAEAYIOIMM (azaM: HUTPUIY alio-
MUHMS, OKCUHUTPUAY aTIOMUHHUS, OKCUY aTIOMUHUS
1 OCTaTOYHOMY allloMUHMIO (puc. 3, 4).

CornacHo pesyasTatam PDA BBeneHre B CMECh 10-
0aBku okcuaa xpoma (I11) cHuxano cogepxaHue Hec-
TOPEBIIIETO ATIOMUHKS ¥ MOBBIIIANI0 OTHOCUTEIBHOE
coliep>XaHWe HUTPUA ATIOMUHUS B KOHEUHBIX IIPO-
JYKTax: MaKCUMAaJTbHBIN pediekc HUTPUIA aTIOMUHNS
ysemmuuBancs ¢ 79 % npu cropanuu HIT amomunus
6e3 mo6aBok (prc. 3) no 100 % mis cMecu ¢ comepka-
HueM 1,6 monb. % oxcuaa xpoma (I11) (puc. 4). OnHo-
BPEMEHHO MAaKCHMAaJbHHI pedrekc 0CTaTOYHOro
AIIOMUHUS YMEHBIIWIICA Ul JaHHBIX 0Opas3loB CO
100 mo 75 %, COOTBETCTBEHHO.

B mpoaykrax cropanus c godaskoit 1,6 monb. %
okcuna xpoma (III), mo cpaBHEHMIO C MPOAYKTaMU
cropanusa HIT amomunus 6e3 106aBoK, OTHOCUTETHHO
MaKCUMAJIbHOTO pediekca HUTpUAA aTlOMUHUS BO3-
POCIIH [T0 UHTEHCUBHOCTHU pedIIeKChl BCEX OCTAIbHBIX
(a3, B TO BpeMsl KaK MakcUMalbHbIi peciekc {111}
HECTOPEeBIIETO ATIOMUHUS CHUBUIICS.

B nponykTax cropaHus He oOHapyXeHbl KpUcTa-
nmyeckue a3kl HUTPUIOB XpOMa U APYTUX KPUCTA-
JIMYeCKUX a3 COeNMHEHMI XpoMa, YTO Haubosee Be-
POSITHO CBSI3aHO C PACTBOPEHUEM COEIMHEHUT Xpoma
1 00pa3oBaHKEM Pa3IMYHOTO BUAA LIMUHENeH, KOTO-
pble coxpaHsitoT cTpykTypy Al,O,. BeposTtHocTh 00pa-
30BaHUS INMMHENeH JM00 HUTPUAOB XpOMa MOXET
OBITh yCTAHOBJIEHA INPY TILATEJHBHOM WMCCIEIOBAHUN
pedaekcoB Kpucramaimiyeckux (a3 B obmactu 260
50...60 1 120...130°.

3. 06cyxpaeHe pe3ynbTaToB

CornacHo MOJyYeHHBIM pe3yJbTaTaM, BBEICHME
no6aBku okcuaa xpoma (I11) moBeliIaeT CKopocTh OKu-
cleHus mouTy B 4 pasa: ¢ 6,84 mo 24,15 mac.%/MuH.
C yBenuyeHueM cofiepkaHus 100aBKM OKCHMAA XpoMma
(IIT) moJst OKMCNIEHHOTO ANOMUHUS TTPU HarpeBaHUU
1o 660 °C mpakTindeckn He MeHseTcs. B To BpeMs Kak
OCTAaTOYHBIA TOCJIE TEPBOM CTaaUU ATIOMUHMMA, CO-
[JIACHO MOJIyYEeHHbIM 3HAYEHUSIM CTENEHW OKMCJIEH-
HocTH obpa3sia npu HarpeBanuu 10 1500 °C, ¢ yBenu-
YyeHUeM coaepxKaHus 100aBKu — Bo3pacTaeT. Beanuu-
Hbl TEIMJIOBBIX 3(PheKTOB, MOJYYEHHBIX Ha MepBOi
1 BTOPOIi CTaiusIX, MOATBEPXKAAIOT TAHHBIE MO CTere-
HU OKUCIeHHOCTU. C yBelMueHUEM COEpXaHus 10-
0aBku oxkcuaa xpoma (III) TernoBoii achdekr nmeppoit
CTaJ1M CHavyasa CHUXAETCs, a 3aTeM PE3KO BO3PacTaeT
nipy comepxkanuu no6asku Cr,0, 1,6 Monb. %. Termmo-
Bo#t 3(h(eKT, COOTBETCTBYIOIIMI BTOPO CTaaMU OKU-
ClIeHus1 TIpu BBeaeHMM nobaBku okcuaa xpoma (I11)
BO3PACTAET, YTO MPUBOIUT K YBEJIMUYEHUIO BhIXOIA HU-
TpUIa ATIOMUHUS.

Karanutnyeckoe aeiictaue nodasku Cr,O; ycraHo-
BJIEHO MU aHau3e (a30BOro cocTaBa MPOAYKTOB Cro-
paHusi: OTHOCUTEIbHOE COMiep>XKaHKe HUTPUIA aTIOMU-
HUSI BO3PACTAIO0 B COOTBETCTBUU C YBEIUUEHUEM CO-
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Puc. 4. PerTreHorpamma rnpoayKTOB CropaHusi CMECH HaAHOMOPOLLIKA aioMuHUS ¢ okcugom xpoma (1) (1,6 monb. %)

JepxaHus 100aBKu. Bo3MOXHBIM ITPOSIBIEHUEM KaTa-
JIUTAYECKOro 3(PQeKTa MOXET ObITh CHUXKEHUE IHEP-
TUY aKTUBALIMU Mpoliecca 00pa3oBaHMsI HUTPHUIA aJlio-
MUHUS: HUTpUIBI xpoMa yctoituusl 10 3000 °C u mo-
IJIM SIBJISATBCSI 3apofblliaMu B (DOPMUPOBAHUU MEHee
tepMmocToiikoro (mo 2400 °C) HuTpuma amOMUHHUS
13 Ta30BOH (pasbl.

B ornnume oT paHee MpOBEAECHHBIX UCCIEI0BAHUI
MpPOAYKTOB cropaHusi cMeceit HIT amomuHus ¢ mo-
POILIKOM XpOMa, B KOTOPBIX ObLIM O0OHApYXeHbI (pa3bl
HUTPUIOB XpOMa, B Clyyae NOOABKU OKCHAA XpOMa,
OHHM He ObLIM ycTaHOBJeHbl. HeobXomumo OTMETHTD,

YTO B KOHEYHBIX MPOAYKTAaX CropaHus He ObLIM 3a-
(buKcHpoBaHbI U ApYrue COeNMHEHHUS XpoMa, YTo, Ha-
uboJjee BeposiTHO, CBsI3aHO ¢ pacTBopeHueM Cr,0, B
Al O, B COOTBETCTBUM CO CXOACTBOM CBOMCTB COEIM-
HEHUI AJIIOMUHUS U TPEXBAJIEHTHOTO XpOMa.

BbiBogpbl

1. DKCIeprMeHTaTbHO YCTAHOBJIEHO, YTO H0OABKU
MopoIIKooopasHoro okcrna xpoma (111) B mporec-
Ce TOpPEeHMs] HAHOMOPOIIKA ATIOMUHUS B BO3IYXE
MOBBIIIAIOT BBIXOJ HUTPHAA aTIOMUHMS B KOHEU-
HBIX TMPOIYKTaXx CrOpaHMs: MaKCUMAaJbHBIA pe-
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(dbaekc HUTpUAA ATIOMMHUS YBEIMYMBAICS Ha
21 %, B TO BpeMs Kak MaKCUMaJIbHbII pediiekc oc-
TATOYHOTO ATIOMHUHUS YMEHbIIWICS Ha 25 % st
obOpasia ¢ comepxanneM 1,6 Momb. % okcuma Xpo-
Ma (III) mo cpaBHEHUIO ¢ 00Pa31IOM HAaHOMOPOIIKA
ATIOMUHUS 6€3 100aBOK.

2. YcTaHOBJIEHO, YTO MPU CTOPAHUU CMecel HaHOTIO-
pOIIKa aJlOMUHMS € TIOPOIIKOM OKCHUIa Xpoma
(IIT) HuTpUABI XpoMa He OOHAPYXEHbI, KaK U Ipy-
TUe COeIMHEHUSI XpOMa, YTO 00bsICHSIETCSl 00pa3o-
BaHMEM pPa3IMYHOrOo BUIA WIMUHENeH, KOTOpble
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OCOBEHHOCTW ANCNEPCHOIO COCTABA 1 MOP®ONOMNN YACTIL,
3JIEKTPOB3PbIBHbIX MOPOLLKOB METAJIJIOB

A.B. KopLuyHoB

TOMCKUM NOAUTEXHNHECKMIA YHUBEPCUTET
E-mail: korshunov@tpu.ru

C 1Cronb30BaHMeM KOMIIEKCa METOLOB, BKITIOYAIOLLEro PacTPOBYIO U MPOCBEYMBAIOLLYIO SNIEKTPOHHYIO MUKPOCKONUIO, HA3KOTEMepa-
TYPHYIO 3ACOPOLIMIO aProHa Y IVHAMMYECKOE PaCCesHUE CBETA U3yHeH MCEPCHBIN COCTaB M MOPPONIONS YaCTuL] J1EKTPOB3PbIBHbIX
nopotukos metannos Al, Cu, Fe, Ni, Mo, W. [loka3aHbl 0COBEHHOCTV MPUMEHEHUS METOLOB K 00pa3Liam C MonvMMOoAasbHbIM pacripene-
JIEHVEM YacTL| N0 ANAMETPY, YTOYHEHA 3aBUCMMOCTb BUAA (DYHKLUMM PACTPEaeneHIs o AMameTpy oT MAOTHOCTY MEeTanna u yCrioBui
3IEKTPUHECKOrO B3PbIBA. Ha OCHOBaHUM IKCNEPUMEHTAIbHO YCTAHOBMEHHBIX MOPGOTOTMHECKMX 1 CTPYKTYPHBIX Pa3INYMIA YacTyL Ha-
HOpa3MepHoro AuarnasoHa ¢ guametpoM MeHee 50..80 HM, UMEIOLLMX MPEVMYLLECTBEHHO MOMILPUYECKYIO HOPMY, U CHEPUHECKMX Ya-
CTUL| MUKPOHHOIO [AMAanasoHa, a Takxke TepMOAMHAMUYECKMX PACYETOB MPEAIOXEHO 0ObACHEHME MPOLecca POPMMPOBaHIS 4acTuL
Da3NNYHbIX Pa3MEPOB B YCIIOBUSX SNIEKTPUYECKOrO B3pblBa Ha OCHOBE 3()(peKTa NepeoxXnaxneHNs Masbix 0ObEMOB PacriaBIeHHoOro
meTanna.

KntoyeBble cnosa:
Mertannei, 3/1eKTPOB3PbIBHbIE MOPOLLKN, HaHOYaCTULbl, ANCIEPCHOCTb, MOp(i)OﬂOI'Mﬂ, CTPYKTYypa.

Key words:
Metals; powders produced by the method of electric explosion of wires; nanoparticles; dispersivity, morphology, structure.

BO3IEICTBYS (MIa3MOXMMUYECKUI CUHTE3, JlasepHast ab-
JSIIUS, 3IEKTPOPA3pSIHBIE METONBI, BNEKTPIICCKUI
B3pbIB TIPOBOIHMKOB U JIp.) Ha BelecTBa [2]. HepaBHo-
BECHBIE YCJIOBHMS, B KOTOPHIX TMPOMCXOMMT (HopMUpoBa-
HME HAHOYACTHII, CIOCOOCTBYIOT MPOTEKAHUIO (DU3MKO-
XUMUYECKMX TporeccoB ((a3oBbie Mepexonbl, XMMUYe-
CKH€ peaKIi) ¢ BBICOKOIM CKOPOCTBIO TIPH OOJIBIIINX Ipa-
JUEHTAaX TeMIIepaTyphl U JaBjieHUs [2] ¥ OKa3bIBAIOT
BIIMSTHUE Ha CTPYKTYPY YACTHIL ¥ CBOKCTBA MTOPOIIIKOB.

BeeneHue

IMepcreKTMBBI PUMEHEHHS BRICOKOIUCTIEPCHBIX T10-
POIIKOB METAUIOB (CYOMUKPOHHBIX ¥ HAHOIIOPOIIIKOB)
CBSI3aHbI C BO3MOXHOCTBIO MX MCIIOJIb30BaHMsI B Kaye-
CTBE KOMITOHEHTOB TBEPABIX TOILIMB, TIPU TOJy4EHUU
(DYHKIMOHATBHBIX HAHOCTPYKTYPUPOBAHHBIX MaTepHa-
JIOB, B OPraHNYECKOM M HEOPTaHIMIECKOM CHHTe3e [1—4].
[MosyyeHne HAHOTIOPOIIIKOB METAJLIOB, KaK MPABUJIO, CO-
NPSDKEHO ¢ HEOOXOMMMOCTBIO BBICOKOSHEPIETHMYECKOTO



