
Improvement of thickness of walls household of elechical incubator is considered in the work. The
method of choice of thermal resistance of walls incubator by criterion of uniformity of thermal field is
applied. The eqlation allowing to define thickness warmly of isolation of incubaior is received. The
influence warmly of isolation on temperature of a surface egls is shown.

#.$

#"#'

s l T

#.#

#-5

*.a

&.s
f i 7

#,t

$ri lJt*' A,5 {},6 0,V' $;& {},P

Pncyuorc l. 3aaucruocrb orHocllTeJlrnofi pesyrntupyrorqefi reunepar1robr or reruroBoro conpor[BJreHr{f,
orpaxAeHHtr

W,fr
fr\fr

Pucynorc 2. Bapuarrrrr pa3MeuleHr,rr rruI c pa3Hofi.ryscrBurerbuocrbro KTeMneparype creuoK
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OTIPEIFJIEHI4E OCHOBIIbIX XAPAKTEPI4CTHK HAIUIABJIEHHOTO CJIO.'I
TIO IIAPAMETPAM 3OI{bI T{AIIJIABKI,I

Kapxay6aes A.C.

Kas HW

3ona nannasKlI, ycJIoBHo BbIAeJrreMar B HarrJraBJreHHoM cJroe, [peAcraBJrrer co6ofi Ty ero qacr6,
Ha Koropyrc 6yaat nprxoAltrbct ocHoBHaff H3HauuBaroul:rr Harpy3xa. B cs.flsr,r c grHM, xuurqecxufi
cocraB n csofictna stofi sonrr AoJDKITrI 6rrrr uarccnaaJrbHo npu6luxenu r csoficrsaM npr,rcaAoqHofo
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Marepvam, Bbr6paHHoro AJrr co3AaHHr a3HococrofiKoro cJlot Ha noBepxuocrll AeraJIE. @oprrnrporauue

3OHbr Itt!ruIaBKH OCyIqecTBJUreTCt 3a crleT coBMecTHoro [IaBJIeHI{t, KaI( [pACaAOr[IOrO MaTepI',IaJIA, TajK U

MarepgaJla r,BAeJIr{ff. LI xors AereHHe HarIJraBJreHHoro cJlot Ha gBe 3oHhI - HaIlnaBKu }r rrporrnaBJlenvs -

yciroBuo, qe.nufi prA xapaKTepr.rcruK HaruraBJleHuoro B{uII{Ka B IIeJroM onpeAeJlterct I,IMeHHo

IOKA3ATEJI'MH SOIIbI HAIUIABKU.

K xaparrepr{cr}rKaM 3oHbr HaniraBKr.r orHocffTcfl ee reoMsrpl,r.tecKue piBMepbl, Aonfl nprcaAoqHoro

Marepr.{aJra )AragrByroqero a r[oprr,rrnpoBaHllu Hamlah]IeHuoro croc, xutrlrqecrnft cocraB. Bce etn

xapaKTepgcrlrKu B rofi raru unoft creueHl{ 3aBuctr or npoqecca ruraBJreHuf, I,I nepeHoca oneKTpoAHoro

MeraJrJra Ha noBepxHocrb ra3AeJrlrr. flomorvry aHaJrH3 3oubr HaIUTaBKI{ BKIIIoqaer s ce6r paccMorpeHl'Ie

BorrpocoB, cBtsaHlrbrx c npncaAorlr{BlM MaTepI{aJroM.
Ocnosuofi xaparrepncraroft npoqecca [rIaBJreHI{t flpucaAoqr{oro Marepl,Iana .f,Br.flercs

npor,r3BoAIrTeIbHOCTb, O4peAeJuilOqat KonHrrecTBo 3JIercTpoAHOrO MeraJUIa, pacnnaBneHlloro B €ArrHHIIy
BpeMefiId. flpousao4rrenbHocrb ruraBilenrlrl 3aBucm or reruroBofi rrlorqnocru [IcrorIHI{Ka HarpeBa I{
ggT6rrbn6lt Karrn[ pacruraBJleHnoro MeraJIJIa. Kaaopurrlerp[qecrue ItcciIeAoBaHI{t, npoBeAeHrrble B
pa6orar [1-3], norasaJr?r, uro Arrr eJreKTporyroBoro npoqecca xapaxrepHat _TYneplgPanl(€uurl{
SreKTpoAHOrO MsraJura, B MOMern oTpE^rBa ee or Topqa gJIeKTpOAa COCTaBTteT 1700 - 1900 "c, anfi
flJril]Meggo-,uyroBoro - 1550 - 2100 uC. TenrosaJl gueprut, BbI3bIBaK)Iqar ruIaBiIeHI'Ie eJreKrpoAa,
olpeAeJrrercr MorrlHocrrro r,rcroqnnKa remlorhl, 4efictsyrolqero B 3oHe y ropqa snerrpoxa' ,[tu
HaIrJIaBOqHbrX npoqeccoB TeruroBaf, MouIHocTb, I{Aylqa' Ha [JIaBJIeH]Ie flpI{CaAOrIHOro MaTepI{aJIa
HecKoJrbKo HrDKe, qeM 3aTpaqr,rBaeMar Ha ruraBJreHl{e I,I3AeJTWI 14 C TIeTOM rcOgtptpraqnerilos
pacnpeAeJreHr,rr TerrJra BHyrpH HcToqHr4Ka HarpeBa I.I3MeHreTcfl AIt pa3iII4tIH6rX TeXHOJIOTUfi Ot 1000 -

:OOO0 Br. Yqrrunar rosQtfurluerrr reruroeMKocrll AIt pillHbrx rpynn ctaleft rplr reMfleparype
rrJraBJreulrtr (ra6l.l) [], 6rrn [porBBeAeH pacqer rrpo]BBoAl{renbHocrlt TIaBJIeHHt rtpucaAgq-Hqlo
Mareprilra c yrerollipeAnefi r6weparypbr Kartrts oreKTpoAHoro MeraJIJIa npuHrrofi paBHo 1800 "C,
npeAcraBJreusrrft na pucyme I

Ta6.nn 1 . 7 crareft.. lemoeMKocTb

fpynna craneft Hnsroymepo,urcrr'Ie Hunonerupoaannue BhrcoKoJlerupoBaHHbIe

Teuroeurocrr,
Ax</r'K

0,69 0,74 0,72

flpu no4aue nopouroo6pa3Horo [pprcaAoqHoro Marepl{aJla npol,I3BoAtlTenbHocrb ero [naBJIeHHt
onpeAeJl{eTcff KoJrHqecTBoM nopollrKa, noAaBaeMoro B eAHHlIlry BpeMeHr{ B I{CTOqHI,IK HarpeBa'
Oqrogrrru [oKa3areJreM sSifercrunnocrr,r npoqecca pac[naBJreHllt npncagorrHoro Marep]raJla B sToM
cnyqae rBrseTcr TeMneparypa HarpeBa sJreKTpoAHoro MeraJlna npu nepexoAe ero Ha noBepxflocTb
rr3Aerus. Y.qosrernopr,rreJrbnoe KaqecrBo upoqecca o6ecne.rusaerct B ToM c{I)'q?e,?_ecJm reMneparypa
HarpeBa qacrr{rl [oporrrKa HaxoArrcr B rpeAeJrfi TeMrrepaTypbl IUraBJIeHH.f, ,qO 2500 "c.

10000 20000
urcs Fqtodb IF

Pncynon 1. 3asgcrMocrb rasMeneHln npoH3BoAETeJIbHocrI,I mIaBJIeHrIt ot tennosofi MoIqHocrH

UCTOIIHUKA TEIUIOTbI lI BUAA IPUCAAOqHOTO MATEPHAJIA.

I4cnolrgonanr,re rpaifura Ha puc.1 rrosBorf,er onpeAen[Tb MaKcHMaJIbHo AoEycrI'IIvryIo

flpol,IgBoAnreJlbrrocrb noAaru B gaBucr,IMocrlr or MoulHocrll HcroqHuKa reruIorBl' o6ecnewraror{yto

KaqecrBenuoe i[opnrupoBarr[e HalJIaBJIeHHoro cJIof, .
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B sanncuMocru or BHIa npucaAorlHoro Marepl,rana qacrb remronoft uorqnocrr,r I{crorrnr.rna HarpeBa
6yrorr Ha [JraBJreHHe ruJraKG- n rasoo6parylorq{x BeulecrB. Teruroerre [orepr,r orcyrcrByror rorbKo Ars
Tex cflyqaeB gneKTporyrosoft Harr;raBKr,r, B Koropbrx HcnoJrb3yercr ronai{ rrpoBoJroKa cflJroluHoro
ceqenur. B 3aBr,Icr,rMocra m ros$$Nqr'rerrra roJrrquubr noKpbrrun k, [peAcraBJurroqero co6ofi
orHorrreHue Beca garqr.{THhrx KoMnoHe}rroB K Becy Mettunnqecrcoft qacrra nprrcaAorrHoro MarepnaJra
KoJtr{qegrBo rerulorbr ruyrqefi Ha pacruraBJreH}re gJreKTpoAHoro MeraJrJra MoxET cyulecrBeHuo MeHrrbcr.
Iponegeunue n [2] pacrrerbl [oKa3aJII{, rITo 3arpar6r rerlira Ha HeMeraJrJrruecrylo qacrb npr,rcaAoqHoro
Marepr,raJra cocraB;rrror oKoJro 2100 [7</r,,{orr ueuerarurnqecrofi cocrasnrroulefi. Ntx pa3rnrrHhrx
BUAoB ilpucaAoqHoro MarepxarroB Mo)r(er qmlecrBeHHo r.lsMeutrbc{. ,ftx norpumx gtreKTpo,{oB oHa
cocraBJrrer w 0,2 Ao 0,4 Beca MeraJrJruqecnofi qacru, Anf, nopo[rKonofi npororoKr.r - To 0,3 ,qo 0,5. 9ro
B CBOrO OqepeAb Up4BOAUT K E3MeHeHHTO H [pOI'3BOAI4TeJTbHOCTH paoruraBJreH]rr.

Haprny c rerrnosofi ereprnefi l{crorrHr{Ka HarpeBa Ha flpoqecc nrraBreHns roKoBeAyrqefo
npucaAorlHofo MaTepHaJIa oKa3bIBaeT BIlwrHrIe TeIIjroTa, BbrAeJrreMajr IIpoxoA{IrIr{M IIo SJIeKTpo,Ity ToKoM.
O6senr MeraJrJra, cocraBiltroqero Bburer 3neKTpoAa or Megra roKorroABoAa Ao 3oHhI ero rurtlBJrenrlur, B
3aBl,Icr.rMocrlr or rexHoJrorul{ HarIJraBKr{ MOKer 6rtru safireu a3 TurroBbrx reoMerpr{qecKr.rx pa3MepoB Ha
cBapoqHEle Marepllturrl. C yrerou AI,IaMerpoB Ha gJreKrpoArr anr pyulrofi 4rronofi cBapKrr no |OCT
9466 - 71 u sannasoqrrble npoBorroKu no |OCT 10543 - 83 u npr.rrurMaf, AJrr{Hy BbrJrera sneKTpo,{a Ant
aBToMarlrqecKl{x [poqeccoB B npeAeJlax 100 uu s ra6r. 2. npe4crameHbr AaHHbre no o6seuy Bbrnera
AJr.n BCeX T[lnOB 9JreKTpOAOB.

Cy*rrr,rnpyx rerrJroBylo MorllHocrb or ucroqHllra rerurorbr r{ npor4cxoArrqero roKa Mo}KHo
cKoppeKrltponarr rpa$raKaM Ha puc.1 npousBoAnTeJrbuocrb pacruraBJreur4ff gJreKrpoAa.

Haftlennoe 3HarIeHI,Ie flpeAcraBrser co6oft TeoperurrecKyro npon3BoAr.{TeJrbrrocrr.r [JraBJreHrry
MeraJrJluqecKoro crepxH.f, 6es yrera norepb 3neKTpoAHoro MeraJrJra npu flepexoAe rrepe3 HcroqnuK
HarpeBa Ha [oBepxHocTb AeTaJrr.r.

Taduuua 2. O6rcuua BEIJIETA B 3ABHCHMOCT}I OT ETO

fitllaua
3JreKrpoAa

(npoaoaoxa)

Ar4aMcrD gJrexTpo.ua (nposorora). MM

0,8 1,0 1,2 1,4 1,6 1,8 2 ) < J 4 5

O6reM srusra olenpo.{4 una3

r50 50 78 l 1 3 t55 200 250 3 1 5 480 700 1200 1900
250 1090 2400
350 3200 7900

3ra qactr norepb BxJlroqaer e ce6s norepr{ Ha yrap n pas6puuneaur,re pacnJraBJreunoro vrgtafwa
flpu nepeHoce ero ueper crol6 ,4iI'H B HannaBoqHyro BaHHy [r MonGT 3HaqrfrenbHo orJrr4rarbcfl Nrs
pa3H6rx HaruraBoqHbtx rexgo.norrafi .

BrrnoArr
Hcnomsosarrue npe4roxenuofi MeroAt4Kr,r pacqera [o3BoJrrer onpeAerrrb cJre4/rorrlue

xapaKrepHcTr,rKn fipoqecca rrJraBJreHHfl [pficaAor{Horo MaTepuana:
- upopI3BoAHTeJIbHocrB rrJrarrleH]rr rrpncaAoqHoro Marepr,ritJra 3a crrer rcrurosoft Morquocru

IICTOTtr{I{Ka HarpeBa C TIeTOM gHepIeTI{qeCKrD( noTepb Ha TAaBJIeHLIe 3arIIATHbrX KOMnOHeHTOB
fiplrcaAorl}roro MaTepuaJra;

- reruroB)iro Mou{HocTb HarpeBa sreKTpoAa npoxoAruluM no HeMy ToKoM;
- [po]I3BOAImeJrbHOCTb HaTIaBKI{ C rreroM noTep sJreKTpoAHoro MeraJura Ha yrap u

pas6prnrnrarure;
- BbICOTy HaruIaBJreHHOrO CJIO{ B 3aBr,ICHMOCTtr OT npO}BBOAHTeJTbHOCTTT HarrJraBKlt no flnolqaAr,r.

1. Teopur cBapoql{blx upoqeccoe/ noA peA. Oporona B.B.- M.: Bucuras ruKoira 1986. -230c.
2. flerpoa f.JI., Tyrvrapes A.C. Teopur cBaporrxbrx npoqeccoB. M.: Bucuas urro.ua. 1980.
-330c
3. Pura.nus H.H. Pacqersl reruroBlrx upoqeccoB npu cBapKe. Maurrus. M.: 1951. -296 c.
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Eyn rr,raxana.Aa 6am<ruray afiuarurlarrr Herisri napaMerpJlep arIbrKTaJIbIn ortAenreH xeue KbI3AbIpy
reigepiuen rapaJrarrru xbrJry rosQ$r.rquerrrepi, 6anxy cbIMAaprIH epircrin xblry ryminiq canacbl
6araranun ychrHLIJIraH.

In this article the generalized technique of definition of the basic geometrical paranteters of a fusing
zone is developed it is offered to use as an estimation of thermal capacrty going on melting of the basic
and doped materials, factors of distribution of heat in a source of heating.
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oIPEIFJIEHU' OCHOBHbIX XAPAKTEPI4CTI,IK 3OlIbI nPOnJIABIIE}IJIfl" BJIHUIOUIID( HA
CTPYKTYPOOEPA3OBAHIIE HAIIJIABNEIIHO|O METAJI]IA

Kapxaydaes A.C.

Kas HW

B nacrorqefi crarue paccMorpeHbr reoperr{qecKl,Ie Borrpocu ttrI{poKouofinofi HaIIJIaBKLI, B ToM
rutcJle BJIlIf,Hue reruroBJloxeHur Ilpoqecca HaTTJIaBKH Ha csoftcrBa HaIUIaBJIfleMrx ngAe.rnrfi, npo6neurr
cnapouuofi MeraJurypruu rrpu Ha[JraBKe B pa3rnursrx cpeAix pa3HbIMI{ cnoco6auuo BJIHTHI{e cKopoarn

oxJraXAeHr,IJr na csoficrBa E crpyKrypoo6parorarue HaIInaBJIeHHoro Meftuura.
3oua npoulaB,treHuJr - oro ycJroBHo Bbr.qerseMa;r KoHcrpyKTLIBHatr coqraBntloqax HarrJIaBJIeHHoro

cJror, Koropax onpeAenflcr qelufi pf,A ero xapaxrepl,Icrl,IK, Bnl{tloqrr( Ha xuuuqecrrai cocrutB'

crpyrrypnp-tfasonoe crpoeHrre u pa6orocnoco6somr. Bce xapamepucrnKlt, olpeAenffeMble lro 3one
npomaBnenn.fl, Mo)KHo yciroBno pa3Aenrmb rra ABe rpynnbr. Ilepnar rpyrma BK[roqaer s ce6s

reoMerpuqecKue napaMerprr HaruraBJreuuoro cJrot r,r onpeAenfler ero xlrMl,Iqecxufi coctas. Bo mopyto

rpymy xapaKrepr,lcTr{K BxoArT TeMnepaTypHo-BpeMeHIIbIe ycnoBlIt oxJIa(AeHIIt HaTIaBJIeHHOTO CJIO'.

}ra rpynna onpeAeJrrer xoA crpyrffypuo-{a:oasrx rlpeBpalqenuft, nporerarculax B HaruIaBJIeHHoro cJIof,

AaITHOTO Xr,IMI.{qeCKOrO COCTaBa.

feouerpuvecrue pa3Mep6r 3oHbr npo[naBJreHr'It coorBercrB)ilor IIoJIo]KeHHIo I,BorepMbI c

reuneparypofi paouofi TeMneparype rsraBreHr.r.f,. MeroAltr(a pacqera rerIJIoBBIx npoqeccoB,

nporeKarorqrx upn nos4eficrBr{Il trcrorlnuKa HarpeBa Ha noBepxnocrl{ AeraJIlI, no3BoJl{er onpeAerrrb

r,FMeHeIil,Ie rny6unu nporuIaBJIeHr.rJI B 3aBHcr,IMocrIt or H3MeHeHI{f, cllJIbI ToKa, HaupffKeuut ltltla

cropocru HaruraBKH. B ro xe BpeMr AJrr nocrpoeHfis rpa$wrecrofi 3aBucl{Mocrll my6atrt

rrpoffraBneHr,rr or pexrrMoB HaruraBoquoro npoqecca 6olee ygo6no ucrroJlb3oBarb KoMruIeKctrylo

xapaKr€pnsrnKy pexrlMoB HauJraBKr,r - uorour{Fo sHepruro. V.nrrrrsaf, H3MeHeHI,Ie pex$IMoB AlIt
pa3Jrr.rrrrr;rx HaruraBoqHbrx rexnonornfi (pyunar AJmoB:lt HaIUIaBKa, aBToMar[rqecKas .ryroBaf, noA

Slrocou, {tBToMaraqecrar NtroBaJr B 3arqn:ftrbrx ra3a)L ruIagMeHHo-AyfoBaJI I{ ullpoKocJlofisas

xannanxa) 6rnnu onpeleJreHbr Arrana3oHbr r,t:lMeHel{ut noronnoft sHeprHH AJII 9rl[r( rrpoqeccoB
(ta6arqa 1)
Ta6nuua 1.a6nuua II3MEHEH}I' TIAIIJIABOqHbIX

Pexnrru rrDouecca PEI AAo AIBf rr.ry"I IXH

Cruaroxa, A 100-350 200-1000 200-1500 80-350 200-500
Hanocxeg[e. B 18-35 20-30 20-30 25-45 20-30
Croooqrs. cM/c 0.1- 0.5 0-5.a 0.5-2.5 0,5-2 0.5-3

florossar MotIlgocf, b. Bt'c/cra 2800-1190002000-80000 2000-120000 1000-40000 500-100000

HafiaeHHHfi Auana3ou r.rlMeueHrrf, uororuroft 3Heprnx npeAcraBntet co6oft o6uryo yAeJlbrrFo

MoIrIHocrE HcrorrHrdta HarpeBa. Ta qamr remonoft gueprurl, Koropas 3arparuBaercf, Ha TIaBJIeIMe

ocHoBHoro MerarrJra 3HarrureJrbHo MerrErue. Ona gasucur ot rosQ$nuuelrra pacnpeAeJleuut renrrosofi

MorlftrocrrI trcroqHuKa IMTaHut, tr AJr{ Bcex paccMarpl{BaeMbrx rexnonorraft HaIIJIIIBKH He rlpeBblluagr

60% or ero otftferrurnofi rennosofi nroqnocru[3,4].
Taruu o6pnao*, HccJreAoBarrue HcKoMbrx xapaKrep[crllr 3oI{bI [poruIaBJIeHI'If, qeJlecoo6pasno

npoBoArrTb AJIfl AuaIIa3oIIa noroHgofi rrtou$rocm ot 500 Ao 70000 Bt'c/cna.
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