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PaguanuoHHble CBOMCTBA rOpAUIUX 00JIAKOB METAUIMYECKOM NMbLIH.
2. DKcnepUMeHTAJIbHbIE HCCIICeI0BAHUSA

DKcnepumeHmanbHo u3yyeHa OUHAMUKA USMEHEHUsl 80 8peMenU paouyca porma niame-
HU, meMnepamypuvl 20peHusi, paouayUuOHHbIX XapaKmepucmux (UHmezpaibHulil NOMOK U3Lyye-
Husi 8 ouanazone 2+20 MM, cuna ceema, YOeibHas C6eMOCyMMAa) copsyux 061aKo8 Mmema-
JIUYECKOU NblaU (ATIOMUHUL, ATIOMOMACHUEBbIL CHILA8, 2UOPUO ATIOMUHUS) 00véMmom bonee 10
a’. Iokazano, wmo uznyuamenvuvle Xapakmepucmuku 6oIbUUX 0GIAKOE COOMEEMCMBYIOM
makosvim 015 Manblx 0owvémos (V =5 n). Yemanoeneno, umo makcumanvbHou cunoi ceema
obnadarom a’pos3secu ATIOMUHUSL U SUOPUOA ATIOMUHUS, NPUHEM 8DEMsL UX CECYECHUs 8 UH-
@paxpachoil obracmu npesocxoo0um epemena ceeyenus opyeux cocmaeos. Hecmomps na 6vi-
COKUE C8emMOmexHU4ecKue NOKA3amenu aapoe3eect 2uopudd amtOMUHUsE YOelbHas C8EMOCyM-
Ma MmaKux a3poezeecell HU3KAsl, 4mo 00YCl08IEeHO 8bICOKOU cKopocmblo ux eopenus. CpasHe-
HUe C8eMOMeXHUUeCKUX noKazamenel 2opaumux 001aKo8 aspos3eec Memaiiudeckux 4acmuy
€ MakosvimMu 015 homocmecell 8 0C6eMUMENbHBIX NUPOMEXHUYECKUX COCNABAX NOKA3blEaem,
YUMo Cuibl céema u yOeibHble CEeMOCYMMbl AdP0OB3BECU OKA3bIBAIOMCS 8blude, YeM y NUpo-
MEeXHUYeCKUx coCmaso8 u NPUMEPHO 0OUHAKO8bIMU 0 homocmecel. OOHAKO NPOoOOaH#CU-
MeIbHOCMb 20PEeHUsT AdP06368ec 00bIYHO HA 08a NOPSAOKA 0onbule, YeMm OJUMeNbHOCHb
gCnvlWKU homocmecu, 20pazdo bonvuie u 00bEM UCMOYHUKA U3Nydenus. [[ns obnraxkos anto-
MUHUSL U MACHUSL BNEPBble 0OHAPYIHCEHO CYUeCMBO8aHUe ULYMONOO0OH020 PAOUOYACTIOMHO20
usnydenus: 6 ouanasore 1+40 I'Ty. Ilokazano, ymo paduouacmommslii Cnekmp umeem He me-
NI0BYIO NPUPOOY, HETUHEUHO 3A8UCUM OM YACMOMbL, d €20 00WdAsL IHEPLOEMKOCMb 8 VKA3AH-
HOM OUAnasone cOCMABUIA GeludUHy NopsaoOKa comwix Ooneli Bm/w’. IMpoananusuposano
BNUSAHUE MOPMO3HO20 UBLYUEHUsL HA XAPAKMEPUCTIUKYU PAOUOUTYYUEHUS OPSUUX 0OIAKO08.

Knwouesvie cnosa: zopawue oo1aka memannioe, CHeKmpaibHoulil AHAIU3, CBEMOMEXHU-
YyecKue XapaKmepucmuKku, paouousjiyuenue 2opauwue 001aK08, mepmoIMUCCUOHHAA Nbl-
Jeeas niama

C ucnosib30BaHUEM METOJMKHU, U3JI0KEHHON B yacTu 1 HacTosieit padoTsl [1],
MPOBEJICHB KOMIUJIEKCHBIE IKCIIEPUMEHTAIbHBIE HCCIICIOBAHUS TUHAMUKU H3MEHE-
HUSI pajuyca 30HBI TOPEHUS, CKOPOCTH M TEMIleparypa IUIAMEHH M ONTHUKO-
CIIEKTPAIbHBIX XapAaKTEPUCTUK TOPSIIUX MbUIEBBIX 00JaKkoB. B uccienoBaHusx uc-
MOJIB30BAIMCH pabouyne MOPOIIKHU, JUCTIEPCHBIE XapaKTEPUCTUKU KOTOPBIX MPUBEIE-
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Ta6auna 1. Xapakrepuctuku pabo4nx NOPOIIKO

Anmpokcumarnus
d> d3g
I'oprouee Mapka | d;p MM ’ ’ JIOTHOPMAaJIbHBIM 3aKOHOM
MM MM
dsp, MKM o p
AJroMuHUMI AC]I-1 7.80 10.7)  12.03 5.20 0.930 0.998
AJIFOMOMAarH1eBbIN AMJ] 3.92 5.34 7.20 2.46 0.848 0.998
cmiaB (50-50) [TAM-4 14.56 18.47 21.98 9.12 0.928 0.991
IMuapun anmromMuHus AlH; 17.19 21.04¢ 24.76 11.98 0.803 0.995
AJroMHUHHEBAS TTAII-1 1030 - - - - -
nyapa ITAII-Z  <10-+3( - - - - -
TK|R,, u 5.35 '505'2(
4000} 2.0 4%_43
T::N
3500 15 3 43
3000F 1.0 2 2
2500F 0.5 1 1
2000L 0.0 ' i ' o dJdo
0.0 0.1 0.2 0.3 0.4

7, cC
Puc.1 /lunamuka ropenust 60Japmux 00J1aKOB a3pOB3BECcEd YaCcTUILL aTIOMUHHUS
B =270 r/m’

HbI B Ta01. 1. 3aech ds) — MeIMaHHBIA TUaMeTp, G — napameTp Gopmbl, p — K0IPu-
IIUCHT KOPPEIIAIINH.

Cepust HaTYpPHBIX OITBITOB IO HMCCIIEIOBAHHUIO M3IIyYaTEIbHBIX XapaKTEPUCTHUK
TOpAIIKX 061aK0B 00BbeMoM Gonee 10 M’ oapasyMeBalia moaydeHne HHGOPMALHHT O
TEKyIIEM paauyce ppoHTa IIaMeHu R(f), Temneparype ropenus 1(f), ”HTErpajJbHOM

* ~
IIOTOKC H3JIYUYCHHSA B AHWAIIA30HC IJIHMH BOJIH 2+20 MKM R2_20 CO BCCH IIOBCPXHOCTHU

oOnaka, cuje cBeTa ropsero oonaka / (cM. puc.l).

OTMeTHM, YTO YCIIOBHO BECh MPOILIECC CrOpaHus OOJIbIINX 00JAKOB a3POB3BEC-
cH (CM. pHc. 2) MOXKHO Pa3leNuTh Ha TPU CTaauu: (HOpMHUpOBaHHs OOJiaka, paclpo-
CTpaHEHHUE MIaMeHU MO 00JaKy, oOpa3oBaHUE U ABMKCHHE WHTCHCHBHOTO TEPMHKA.
[IpuBenenHas Ha puc. 1 uHpOpMaIMs OTHOCUTCA KO BTOPOM CTaJWH — pacrpocTpa-
HEHHUIO TIJIAMEHHU 10 001aKy.

[Ipexxae Bcero OTMETHM, YTO TEMIIEpaTypa TOPEHUs, MHTETpaIbHass CBETUMOCTh

4 o
R=¢ ,06T" (mna amomuHus >pQPexTuBHBIN K0d(pPunneHT depHotsl €, ~ 0.05) n
UHTETPAJIbHBIE IOTOKU U3IY4YECHHUS C €IUHULIBI IOBEPXHOCTH 00JIaka R, ,, (Hampumep

i ACJI-1 1pu KoHIeHTpauuy roprodero B = 250 r/m’ cetumocts R, ,, = (15.5 +
2.5) - 10* Br/M’, ipu xommenTpamuu B = 450 v/’ R, ,, = (14.5 + 3.3)-10* Br/v’)

ONMU3KH K TAKOBLIM, IIOJIY4AaCMBIM B YCJIOBHAX MaI000BEMHEIX 00JIaKOB 00BEMOM
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Puc.2. Kunoepamma npoyecca copenus asposssecu AC/-1

Ta6auna 2. CBETOTEXHUYECKUE XAPAKTEPUCTUKU FOPSALIUX MbUIEBBIX 00JIaKOB

Bpewms
Macca Bpewms CBqunnﬁ Bpewms cBe- | Cuna cBera, YaenpHas
10 0,1 Lux 6 CBETOCyMMa

l'oprouee | cocTaBa, | cBeUeHHUs yenus B UK 1,107, 3

KT 70 Iy, © | PAOCTRE 1 e nacT, ¢ Kn L1107,

max BaHUU ’ Kna-c/r

c

ACJI-1 4.8 0.28 2.0 39 7.7 3.2
ACJI-1 2.3 0.26 1.4 3.8 4.5 2.8
I[TAM-4 4.6 0.14 1.2 3.2 3.0 0.8
AMJI 7.8 0.10 1.4 2.5 2.5 0.5
AlH; 53 0.06 0.6 1.6 7.9 0.7
ITAII-2 1.8 0.08 0.6 1.6 7.8 2.6

5107 o [2]. DTO MO3BOISET CliENIaTh BBIBOJIbI, BO-TIEPBBIX, O MIPABOMEPHOCTU HC-
MTOJIb30BaHUS ONTHKO-CIEKTPAIBHBIX XapaKTEPHUCTHK IOJy4aeMbIX B J1aOOPaTOPHBIX
MaJIoOOBEMHBIX YCIIOBUSAX 11 TIPOTHO3MPOBAHHUS TAaKOBBIX B KPYIMTHOMACIITAOHBIX
cutyanusax. Bo-BTOphIX, 4TO caM M3JIy4aTeslb MOXKHO CUMTATh ONTHYECKU TOJCTHIM.
[TocnenHuil BBIBOJ OCHOBBIBAETCS HAa OTCYTCTBMM 3aBUCHUMOCTH R, ,, OT pa3mMepoB

H3JIydaTcClIsd.
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UtoroBeie pe3ynbTaThl AJIS TOPSIIUX MBUIEBBIX 00JIAKOB MPUBEACHBI B Ta0. 2.
VYnenbHas cBeTrocymma L ompejensiach UHTETPUPOBAHUEM CHJIBI cBeTa [(f) 3a moJ-
HOE BpeMsl CBEUCHUS TUIAMEHHU B BUJIUMOM M MH(PpPAKpacHOU 00JIacTU OTHECEHHOM K
Macce UCXOIHOTO 00pasiia roproyero.

Kax BusHO U3 TabiuIlbl, MAKCUMAaJIbHBIC 3HAUEHUSI CUJIbI CBETA JJISi BCEX UCIIbI-
TAHHBIX COCTABOB O1H3KM M nuMeroT mopsimok 10° + 107 Ka. MakcHMaIbHON CHIION
cBeTa 00JaaloT a’pOB3BECH ATIOMUHHUA W THIAPHUAA ATIOMUHUS, MPUYEM BpeMs UX
cBeueHusi B UK obOnactu mpeBOCXOAAT BpeMEHa CBEUEHUS APYrHX cOCTaBoB. Mcmbl-
TaHUS a3POB3BECH TUJIPUJIA ATFOMUHMS MOKA3aJIM, YTO, HECMOTPSI Ha BBICOKHUE CBETO-
TEXHUYECKUE TOKA3aTENH, YACIbHAS CBETOCYyMMAa TaKHUX a’pOB3BECEW HM3Kas, 4TO
00YCIIOBJIEHO BBICOKOM CKOPOCTHIO UX TOpeHHs. OTMETHUM TakXe, YTO IMOPOIIKH
ATIOMUHUEBOM MYAPHI XOPOIIO XPAHATCA W PACHBUISIIOTCS, a TakKe 00JalaroT CTa-
OMJIBHBIMU CBETOTEXHUUYECKUMHU MapamMeTpaMHu.

CpaBHEHHE CBETOTEXHUYECKUX TMOKa3aTesel TopsIX 00JakoB a’pOB3BECU Me-
TaJUIMYECKUX YaCTHI] C TAKOBBIMHU ISl (POTOCMECEH B OCBETUTENIBHBIX MUPOTEXHUYE-
CKHX COCTaBOB [3] MOKa3bIBAET, YTO CUJIbI CBETA U YAEIbHBIE CBETOCYMMBI a3pPOB3BE-
CHU OKa3bIBAIOTCA BBIIIE, YEM y MMUPOTEXHUYECKUX cOCTaBOB. UTo kacaercs hoTocme-
CEl, TO CBETOTEXHUYECKHE IIOKA3aTEIM UX MPUMEPHO OJAMHAKOBBI C a3POB3BECSIMH.
OpmHako MpoIOJKUTETLHOCTh TOPEHUS a3POB3BECH OOBIYHO Ha JIBa MOPsiiKa OOJIbIIIE,
YeM JJIMTEILHOCTh BCHBIIIKK (POTOCMECH, TOpa3io OOJbIIe U 00BEM UCTOYHUKA U3-
nydeHus. Takoit 3(PpeKkT JoCTUraeTcss HCKIIOUUTENIBHO CHEUU(PUKON OpraHU3aIluu
CKaTHUs a3POB3BECH: TOPIOYEE CHAYaAJIA PACIIBUISAETCS, a 3aTEM ITPOUCXOIUT €TO 3aXKH-
TaHUeE.

JIns poBEpKM BO3MOKHOCTH TE€HEPALUM PAAMOYACTOTHOTO H3IYUYEHUS TOPSi-
IIMMHU TBUIEBBIMU 00JIaKaMU HaMH TIPEAIPUHSAT [IUKJI SKCIIEPUMEHTATBHBIX UCCIIEI0-
BaHUH, MPECIENYIOMUX 1eJb YCTAHOBUTh caM (hakT HAJIM4YMS TaKOTO U3JIyYCHHUs, a
TaKXe, M0 BO3MOYKHOCTH, BBIIBUTH XapAKTEP CHEKTPAJIbHOIO PacHpeieiacHus: dHEp-
MU B PaAMOYaCTOTHOM Juara3zoHe. OnbITel MPOBOAUINCH MO METOANKE, OITMCAHHON
B yacTu I-i [1], Ha ycTaHOBKE, UCIIOIB3YIONICH BRIMOHON crIoco0 co3manus obJiaka
1 0€32JIEKTPOJAHBINA CIIOCO0 €ro 3aKUTraHus MPOYKTaMU CTOPAHUS BBIIITMOHOTO 3apsi-
na. Ucnoeiranust aspos3Becu Maraust MII®D-4 u amomunueBoit myapsl [TAII-1. [Ipu
TOM CKOPOCTH PACIPOCTPAHECHUS IUIAMEHH OKa3aJIuCh NPUOIU3UTEIHLHO BIBOE
MEHBIIIMMHU, TI0 CPABHEHUIO C IIEHTPAJIBHBIM MOJKOTOM, YTO 00YCIIOBJIEHO 3a’KUTaHU-
eM 00J1aKka y ero HUKHEl KpOMKH.

Curnan perucTpupoBaJICS NATHIO PATUONPUEMHBIMU YCTPOMCTBAMU HA PE30-
HaHCHBIX yactoTtax 0,8; 5; 7;10;40 I'Tu. AHTEeHHBI paboTalid IO CXEME MPSIMOTO YCH-
JICHUSI U UMEJId TIPUMEPHO PABHBIC XAPAKTEPUCTUKHU KaK MO MOJOCE MPOITYCKAHUS
(oTHOCUTENBHO pabOYeil YacTOThI), TAK U MO KOAP(UIMEHTY Nepe/lauu, a TAKKe Xa-
paKTEpUCTUKAM JUarpaMMbl HAMPABIECHHOCTH. VICKIItOUeHNEM SIBJISIIACh AHTEHHA Je-
IIUMETPOBOTO JIMAIIa30Ha, UMEIOIIasi OONBITYI0 JOOPOTHOCTH B O0Jiee MUPOKYIO Jra-
rpaMMy HalpaBJIEHHOCTH BCJIEACTBUE CBOCH KOHCTPYKIIMH (ITapaboandekoit (opmbl).
PeructpupyemMbie aHTEHHAMU CUTHAJIbl YCUJIMBAIKCH ISIThIO UACHTUYHBIMU YCUIIUTE-
nsMHu ¢ kKoddduimentToM yeraernust 10° 1 3amuchIBaIKCh IUTSH(OBBIM OCIMILIONPa-

dhom.
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PMC.3. CHGKTpaJ'IBHaSI NHTCHCHUBHOCTH I/IBJ’Iy‘leHI/ISI IIJIaMCHHU B paI[I/IO'-IaCTOTHOM auaria-
30HC. CHJIOHIHa}I JIMHUA — OKCIICPUMCHT, ITYHKTUPpHAA JIMHUSA — pacqéT CIICKTpPa TOPpMO3-
HOT'O U3JIYYCHHUA HAHOPASMCPHBIX YaCTHUIl OKHCHU Marnu:a
(T, =2600 K, n=5"10""M>, Z; = 6 n,= Zn;[5]).

Ha puc. 3 npuBenena 3aBUCUMOCTh OTHOCUTEIIBHOM CHEKTPAIBHON MJIOTHOCTHU
DHEPTUM U3IIydeHHA Jo/J, (3HEPTUM M3IIy4CHHs, HOPMHUPOBAHHOM II0 OTHOIICHHIO K
COOCTBEHHOMY IIyMY IIPUEMHOIO YCTPOMCTBA) OT YaCTOTHI V.

Peructpupyemsplii curian uMen UIyMonoJo0Hyr GopMmy, ONpenessiochk OTHO-
LIEHUE MHTCHCHUBHOCTH IIyMa PErMCTPUPYEMOIrO CHUTHala K TAKOBOMY B MCXOJHOM
COCTOSIHMM JUISl KOKI0M aHTeHHBI. [locne ycpeqHeHus: JaHHBIX 110 KaXKJIOMY paauo-
NpUEMHOMY KaHally ObUIM IMOJIyY€HbI 3aBUCUMOCTU CHEKTPAIbHOM IIIOTHOCTH HEp-
MM U3IY4YEHUs W HMHTErpajbHas MOIIHOCTh u3nyueHus (W) ropsiueil a’spoB3BecH
(puc.3.)

N3nydyenne ropsmmx o0makoB B paguodactoTHoMm (PY) aumanazoHe MOXeT
MMETh pa3HO0Opa3Hble MpUYUHBI. K OCHOBHBIM M3 HUX MOHO OTHECTHU TEIJIOBOE H3-
Jy4YEHUE B PAJUOYaCTOTHOM JAMana3oHe, MIa3MEeHHbIE KOJIeOaHUsl JIEKTPOHHOU KOM-
MTOHEHTHI, YCKOPEHHOE JBUKEHUE 3JIEKTPOHOB B I0JI€ MOHOB M 3aPSKEHHBIX OKCH/I-
HBIX YacTHI] (TOPMO3HOE U peKOMOUHALIMOHHOE H3iny4yeHue). OLEeHKN MOKa3alu, 4To
npu Temreparypax ropenus razos3secu 2500+3000K snepreTnueckuil BbIXOJ TEIl-
JI0BOTO M3IMydeHus B nuarasone 0+50 ITT (W < 10”° B1/M’) Ha HECKOJIBKO HOPSIKOB
MeHbIIIe n3MepeHHoro 3uaueHus (W ~ 0.02 Br/v’). KpoMe 3TOro mpernonoKeHue o
TEIJIOBOM MPUPOJE M3IIYyYEHHUS] HE MO3BOJISIET OOBSICHUTH (DOPMY 3aperucTpUpOBaH-
Horo PY criektpa (¢ 3KCTpeMyMOMm).

Xopolee KaueCTBEHHOE COTJIacue ¢ AKCIIEPUMEHTOM JAaeT TMIIOTe3a O TOPMO3-
Ho#l mpupone PY uznydenus (puc.3). 3aBUCUMOCTh CHEKTPAIbHOM MOIIHOCTH TOp-
MO3HOTro u3iydeHus P(v) [4] paccunTaHa B MPEANOI0KEHUU O TPUMEHUMOCTH T€O-
pUM Ta30BOM IUIA3Mbl JUIsI TEPMO3MHMCCHOHHOM JIBYXKOMIIOHEHTHOM 3JIEKTPOHHO-
NBUIEBOH IJ1a3Mbl, B KOTOPOW YacTULIbI KOHJEHCUPOBAHHOU (ha3bl paccMaTpUBAIOTCS
KaK MHOTO3apsAIHbIE HOHBI.

dP 82| & ’ 1 o | Znn,

= 1_ e i E 1
do 3Jn 4me, (mecz)wz o’ (kBTe)l/z () (1)
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®opmyna (1) cnpaBennusa npu iiw << k,T,, rae h, ky — noctosHuble [Inanka u
bonbumana, 7, — Ttemmneparypa o3yekTpoHoB. B (1) mnpuHsATEI 0003HAYCHWUS:

e

1/2
, = (I’lee2 /6‘07’1’16) — IINTa3MCHHAsA 94aCTOTa 3JICKTPOHOB, 71, — KOHOCHTPAIUA 3JICKTPO-
HOB, n; 1 Zl' — KOHOCHTpPAIKA U 3apAJ0BOC YUCJIO HOHOB.

1
st yZE :—GT) <<1 [4] E(y)z—ln‘yey‘ (y = 0.577 — nocrosiHHas Diinepa-

B e
Mackeponn); e, m,, ¢, & — GU3NIECKUE KOHCTAHTHI.
OpHako pacCMOTPEHHBIM MEXaHHW3M HW3IyYCHHsI TUIa3Mbl MPOJYKTOB CTOPAHHUS
Mg u Al B nnanasone yactot (@, /27 +50) I'T'y naeT Ha HECKOJIBKO MOPSIIKOB BEJHU-

unHBI GoJIee HU3KHE MHTErpaIbHbIe TOTOKH M3mydeHns (W ~ 10” Br/m’), uem noiy-
gennsie B skcrepumente (W ~ 107 Br/m’). TloaToMy, mist ONpeaeIeH:s] MEXaHH3Ma
TeHEPALMH U CHEKTPAIbHBIX XAPAKTEPUCTUK PATUOYACTOTHOTO U3IYyYEHHUSI B TOpS-
IIMX MBUIEBBIX 00JaKax METAJUIOB, TPeOyeTCsl MPOBEAEHUE JOMOJIHUTEIbHBIX HCCIIe-
JTOBaHUM.

3akiouenne. IIpuBeeHBl PE3YIbTAThl AKCIEPUMEHTAIBHBIX HCCIIEA0BAHUI
OTNITUKO-CIICKTPAIbHBIX U CBETOTEXHHUYCCKHX XapaKTCPUCTHK H3ITYYEHUs] OOJBIIHUX
(V>10 M3) 00JIaKOB METAJUIMYECKUX TOPIOYHX, KOTOPHIE MO3BOJIMIN YCTaHOBHTH
CIEIyIOIIEe:

1. Wsny4aTenpHble XapaKTEPUCTHKUA OOJBIIUX OO0JIAKOB COOTBETCTBYIOT TaKO-
BBIM JJIs1 Majibix 00bEMOB (V' = 5 ). MakcuManbHOM Cuilol cBeTa 001aiaioT a’po-
B3BECHU AJIIOMUHUS U THAPUJIA ATTFOMUHUSL.

2. CBETOTEXHHYECKUE MOKa3aTeM TOPSIUX OOJIAKOB a’pPOB3BECH METAILINYe-
CKHMX YaCTHI] BBIIIE, YEM Y MUPOTEXHUYECKUX COCTABOB U MPUMEPHO OJIMHAKOBBIMHU C
nokaszarensamMu i porocmeceil. [IpogoKUTENBHOCTS TOPEHUS a3POB3BECU OOBIUHO
Ha JIBa MopsJiKa O0JbIIe, YEM JUTUTEIHHOCTh BCIBIIIKN (POTOCMECH.

3. ns o0nakoB amOMHHMS M Mar"usi BIEpPBble OOHAPYKEHO CYIECTBOBAHME
IIyMOMOI00HOTO PajrovyacTOTHOro u3nydeHust B nuanazone 1+40 I'Tu. [lokazaHo,
YTO PaAMOYacCTOTHBIN CIIEKTP UMEET HE TEIUIOBYIO MPUPOJY, HETMHEHHO 3aBUCUT OT
YJacCTOTHI, a €ro 00Ias Y HEPTOEMKOCTh B YKa3aHHOM JIMANa30He COCTaBUJIa BEIMUUHY
MOpsIAKa COTBIX JIOJIEH Br/n’.
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Shevchuk V.G., Poletaev N.1L., Starikov M.A., Nimich A.V., Shynharov G.L.
Radiation properties of burning clouds of metal dust.
2. Experimental research

SUMMARY

The dynamics of the time variation of the flame front radius, combustion temperature, and
radiation characteristics (integrated radiation flux in the range of 2—20 um, luminous intensi-
ty, specific light sum) of burning clouds of metal dust (aluminum, aluminum-magnesium alloy,
aluminum hydride) with a volume of more than 10 m3 was experimentally studied. It is shown
that the radiative characteristics of large clouds correspond to those for small volumes (V =5
L). It has been established that aerosuspensions of aluminum and aluminum hydride have the
maximum luminous intensity, and the time of their luminescence in the infrared region ex-
ceeds the luminescence times of other compositions. Despite the high lighting performance of
aluminum hydride aerosuspensions, the specific light sum of such air suspensions is low, due
to their high burning rate. A comparison of the lighting performance of burning clouds of
aerosuspension of metal particles with those for photo mixtures in lighting pyrotechnic com-
positions shows that the luminous intensities and specific light sums of air suspension are
higher than those of pyrotechnic compositions and approximately the same for photo mix-
tures. However, the duration of combustion of an aerosuspension is usually two orders of
magnitude longer than the duration of the flash of the mixture, much more than the volume of
the radiation source. For clouds of aluminum and magnesium, the existence of noise-like ra-
dio-frequency radiation in the range 1+40 GHz was first discovered. It was shown that the
radio-frequency spectrum is not of a thermal nature, non-linearly dependent on frequency,
and its total energy intensity in the indicated range was of the order of hundredths of a W/m’.
The influence of bremsstrahlung on the radio emission characteristics of burning clouds was
analyzed.

Illeeuyk B. I'., Ilonemacee M. 1., Cmapixoe M. A., Himuu O. B., Illunzapvoe I'JI.
Paodiayiini enacmueocmi xmap memaniuHo20 RULY, W0 20PUMb.
2. EkcnepumenmanvHi 00Ci0HCeHHA

AHOTALIA

Excnepumenmanbho 6usueno OuHamiky sminu 6 uaci paoiycy @ppoHmy noaym's, memne-
pamypu 2opinHs, paodiayiiHux Xapakmepucmux (iHmeepaibHutl NOmiK eUNPOMIHIOBAHHS 8
dianazoni 2 + 20 MKM, cuna c8imida, NUMoMa C8Ima0CyMu) NAiaoyux Xmap memaneso2o
nuLy (AnOMIHIL, ATIOMOMACHIEBUI CNIA8, 2IOPUO antOMIHII0) 06 emom Oinbute 10 m3. Tloka-
3aHO, WO BUNPOMIHIOBANbHI XAPAKMEPUCMUKU BETUKUX XMAP 6I0N08I0aoms maxkum O
manux o6 ‘emie (V =5 1). Bcmanoenero, wo MaKkCumMaibHy CUILy c8imia Maioms aepo3asuci
QAIOMIHIIO T 2I0pUOy ANIOMIHIIO, NPUYOMY HaC iX C8IMIHHA 8 TH@pauepsoniil obiacmi nepe-
gepulye yacu c8imiHHA iHwux memanis. Heszgaowcaiouu Ha UCOKI C8IMIOMEXHIYHI NOKA3HU-
KU aepo3asucie 2iopudy antOMIiHil0 NUMOMA CEIMIA0CYMA MAKUX aepo3asucié HU3bKd, o
3YMOBIEHO BUCOKOI WBUOKICIIO iX 2opiHHA. [I0pi6HAHHA C8IMIOMEXHIYHUX NOKA3HUKIG Na-
JAI0YUX XMAp aepo3asucie Memanesux 4acmuHoK 3 makumu 0as pomocymiwi 6 oceimiio-
BANLHUX NIPOMEXHIUHUX CKAAOAX NOKA3ZVE, WO CUNU CEIMIA | NUMOMI C8IMIOCYMU aepo3a-
BUCIB BUABTAIOMBCA GUWUMU, HIJC Y NIPOMEXHIYHUX CKAAOI8 I NPUOIUZHO 0OHAKOBUMU OJis
domocymiwi. Oonax mpueanicms 20piHHA AepPO3aBUCIE 3a36ULAll HA 08a NOPAOKU Olinblule,
HIdIC mpusanicms cnanaxy gpomocymiwii, Habazamo 6inbuwull i 00 ‘€m ddxcepena eUNPOMIHIO-
sauHs. [[ns xmap anominiio i MacHilo enepuie 8UABIEHO ICHYBAHHA WYMONOO0IOHO20 padio-
yacmomHno2o eunpominosanusn 6 oianasoui 140 ITy. Iloxazano, wo padiovacmomuuil
CneKmp Mae Hemeniogy npupooy, HeNiHIHO 3aNedCums 6i0 Yacmomu, d 1020 3a2albHa
EHepP2OEMHICMb 8 3A3HAYEHOMY OIana30HI CKAANA BEIUYUHY NOPAOKY COMUX Bm/w’. IIpo-
AHANI3IPOBAHO 6NAUE CATNbMIBHO20 BUNPOMIHIOBAHHA HA XAPAKMEPUCTUKU.
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