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I{ c c"u eA oB a H }r e rrp e r.r Myrrl e crB a r.r c rr oJr b 3 o B a H lrfl
3r$oTepMlrqecKr{x BcTaBoK

Eaft trarcaHoBa XaHapry",rb ll6paruuronna

M azu c mp aH m, K ap ae au duu cxuil z o cyd ap cms eu u otil m exu uq e crcuil yH u6 e p cum em

Aqgarna. I(apacruprurru orbrpbrnraH xlubrcra <K3eb) )IilIIC-sit KK3
xacaJrbrHarbtr ryhlalapra op 6a,rKrrrraa rypiue cafi xenerin 3x3orepMrunbr(
(ocblMlxut'rap4rr enrisyi ycbrHbrnraH, colrbrMeH xamp <I{3Ob) )I{ilIC ayMarbrHAa
(onAaHblnarblH 9K3orepMl,u{.Jrbrl( (ocbrMrxluap KopErrrraHbrH nafi4a-lany yruin rypni
TexHo.rrorr4{Jrbt( napaMerpaepi rapacrupbrJrraH.

Kiar cergep: oK3omepMurr,tbttt ryocbtMutcuap, ryocbtMwal,tap, 6anryat.ua, ryopbtmna, ryytu
orydipici.

AHHorauuq. B 4auuofi pa6ore lpeAJraraercf, parpa6orxa r4 BHeApeHr,re HoBbrx Br,rAoB
sx3orepM[qecKux BcraBoK BMecro nprz6ulrnoft qacrr{ orJrrrBox, TaKxe paccMorpeHbr
pa3Hble BapuaHTbI rexHonorull flprrMeHeHrlfl 3K3oTepMr4qecKr.rx BcTaBoK no MapKaM
cruraBa rrclonb3yeMbrx Ha reppr.rropwu TOO (IIOJI3D.

Krrcqeerte cJroBa: gK3omepMuvecKue 6cma6Ku, npudotto, omru6Ka, cnnae, numeiluoe
npouseodcmeo.

Abstract. In this paper, it is proposed to develop and introduce new t)?es of exothermic
inserts in place ofthe profitable part ofthe castings. In this project different versions of
th-e technology of application of exothermic inserts for alloy grades used in the territory
of LLP "POLZ" are considered.

Key Words: exotherntic inserts, profit, casting, alloy, foundry.

llpu6rrnr - 3To cnequalsssfi TexHoJloruqecxzft ripilrfilm K roBepxHocrr{ orJrr,rBKrr,

ycraHaBJllrBaeusrft HaA rIHTaeMofi qacru oTJTHBKLI uttu sceit orJraBKofi, 3arBepAeBalorrlufi

nocJIeAHI'IM. OcHosuas UeJIb npuMeHeHrt, - 3To noJrlqeHrre rrJrorHofi ouusxr.{ 6es

ycaAoqHllx paKoBHH. Mecro pacnonoxeHlax npu6rrln ueo6xo4r.ruo ru6uparb raKr,rM

o6pa:ou, qro6br xr,rgrzfi Mer{rJrJr pt3 npu6ruu Mor nocrynarb HenpepbrBHo B

3arBepAeBaIoI{He qacrl{ orJI}rBKv u KoMneHcupoBarb yMeHb[IeHr{e ux o6re1aa s

pe3yJlbrare ycaAKI{ MerzuIJIa, To ecrb o6ecne.{r4ean [rrraHue orJrr{BKH [1]. flpra srou
ycaAoqHa, paKoBrrHa AoJDKHa O6pa:Orarscs s cal,rofi npu6rrlu, a He B orJrlrBKe. Kpoue

eroro npu6bIJI6 BblnoJlnrer SyHrcqHIo Bbrrropa, qepe3 xoropuil yAaurrercq ra3br H3

nonocrH Sopnau B npoqecce 3a[oJIHeHH, ee MerurJrnorr,r. B npu6unb Mor],T BcrrJrbrBarb
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IIrJIaKoBbIe 3acopbl, cnyqafiHo IIorIaBIrIHe n $opr'ry H o6pa3oBaBrruec, B pe3ynbrare

pa3pyureHn, caMofi sopurr, a raKxe [poryKTbr B3ar.rMoAeficrBr,r, Mera!'rJra H oopMbr.

Ycroersl'Iu trHTaHHg 3arBepAeBarou{eft ornHBKH o6ycnaB rruBaercfl Bo3MoxHocrb

nonyr{eHH, fIJIoTHbIx ee cTeHoK vt MVHHMaJTHofi ueo4HopoAHocTH MexaHgqecK}rx

cBoficrB B piBHbIx qacrqx orJII4BKlr, Hau6onee 3aMerHo npoflBJrfleMofi npn H3roroBJreHHH

KpynHora6apl{THblx JIHrbIx Aerarefi. HccreAosaHur ycloelrft ilHTa:rrrrfl orJrHBoK H

pa:pa6oma cnoco6os rIpHMeHeHHt npulr.teit onpeAeJreHus, ytx pa3MepoB, paBHo KaK H

MeroAoB yryqrxeHH' AeitCrenx npu6ulefi, ocHoBaHbr Ha ]/I3WeHu]y npoqeccoB

3aTBepAeBaHH' CITJTaBOB.

flpu MHHr.rMuurbHo aosr'roxuofi Bbrcore npu6ulu MoxHo ynyqur,rrb ycJroBg.fl

SopvllponaHu, oTJIHBKH, ecrrvt B [epr4oA 3arBepAeBaHr4, ee creHoK coxpaHr{Tb KoHTaKT

Mexry xHrKrlM MeruurJroM, HaxoAcrrIHMC' r npu6tr.nu, u arrraocQepofi Bo3Ayxa.

Elaro4apr 3ToMy K rnrpocrarHqecKoMy Hanopy cHcreMbr ((orJrHBKa-npu6rlrr>

npu5azurct eule AaBneHue o4noft arr*loc$eprr, paBHorreHHoe 4eficrruro crol6a xuArofi
QTaJtu eslcoroft - 1500 w. CoxpatteHue KoHTaKTa Mexly xr4AKHM MerrurJroM n npn6ulu
u arrvroc$epofi ao:g1xa Aocruraerc.fl nyreM 3acbrrrxu orxprnofi noBepxHocru npu6utu
Te[JI0H3oJIHp]']oUI,IMH MarepHzrJIaMH, nocJreAyroqr,rM pa3pyrrreHr4eM repxHefi KoporrKH

3arBepAeBuwit crutas H Aorl.tsxofi MeTzIJIJIa n npu6rurt. Ta xe qeJrb [pecJre1yerc, lp1
HCrroJrb3oBa nuu npud}/,x,eft , gefi crnyro rllHx rroA arnaoco epnrrM AaBJreHr{e M.

B orrtu'Iue or paccMorpeHHoro ilpnMepa wfiarlau oTJTHBKH THna noJlofo LIHnI..IHApa

Ha rIpaKTHKe rIoBceAHeBHo BcTpeqalorcc 6oree cJloxHbre clt)fqa[, KotAa, Harrpr{Mep, He

Bce CTeHKI'I OTJIUBKII pacnoJlaraloTcs s rurefinofi Qopue B BepTIrKaJrbHoM nonoxeHgg.

Muorue oTJTHBKH HMeror HacroJrbKo cJroxHyro reoMerpuqecxyro Qopuy, qro rrpu

nu6ope noJIoxeHH, Hx trpu 3zInHBKe rrprrxoAHTc, conocraBJrflTb npegMyrqecrBa H

HeAOCTaTKH ptBHbrx BapHaHTOB TexHOJrOfUH, uro6u ou6paG uautytruui,t B o6ueu

cJ'Drqae ornHBKy MoxHo cqHTaTb cocro.sqefi H3 HecKoJrbKr4x coeIHHeHHbrx B oAHo rleJroe

crrcreM, Ntg, ttrTaHuq xaxAoft H3 Koropbrx [pHMeHrrorc, cBoL npu6ruu.

flpuueHeHue o6orpenaeurx npr6ur:reft nossorrer yMeHbururb Hx o6reu s 1,5 - 2
pa3a u raKI4M o6pasorrl cyqecrBeHHo coKparr,rrb pacxoA xu,qKoro MeraJrJra Ha orJrHBKy.

Hau6olee npocr ll yAo6en o6orpea npu6unefi oK3orepMlrqecKr.rMr,r cMecrMlr. Kporr,re

3TOI.O, HcnoJrb3)'ror SreKrpuqecKHe r,rcroqHHKH O6Orpera (ayry, 3JreMeHT

conporuBJreHHc, HHAyKrop) ra o6orpeB nnaMeHeM ropeJrKu.

Ilpu6unr AoJIxHa yAoBnerBoprrb cJreAyrouruM ocHoBnuu rpe6oBaH6.f,M: HMerb

4OCrarovHslft o6rena Arfl KoMneHCauHlr ycaAKH crrJraBa nph 3arBepAeBaHHH;
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3arBepAeBarb Ilo3xe rofi qacrH orJIlrBKLl, K Koropofi oHa npHcoeAr4HeHa; r{Merb

KoH$vrypaulrlo (anq 3KoHoMLIH MeraJIJIa), Koropa, o6ecnequr MVHHMiLrrrHyro

noBepxHocTb oxJIzDKAeHlIr; 3oHa ycaAoqHofi paKoBlrHbl He AOJDKHa BbrxoAr,rTb 3a ee

npeAeJrbr H AocTr.rraTb rlefiKr.r npr46brJrrr.

lUefirca ilpvlls,ltn, KaK I4 npLr6bIJIb, AoJDKHa 3arBepAeBarb no3xe orJrHBKr.r u 6rnr
KaK MoxHo KopoLIe, TaK KaK rIpI.I groM rrJroruaAb ee nonepeqHoro ceqeHr,r, Moxer 6brrb

MeHbuIe. PexoueHgyerc.fi Ltc[oJrb3oBarb rtpu6autu, uefiKLI Koropbrx LIMeTT Kp]TJroe

cerleHlre, qTo HeBo3MoxHo BbInoJIHI4Tb [p]r 6oKoBbtx rpu6rurxx, flpucoeAr,rHteMbrx K

ITJIo0KHM creHKaM orJIt4BoK. B srux cJly{af,x ToJIIUHHy I]refixu npr,rHr,rMaroT paF,uoia 0,6 -

0,8 ronrqunbr creHKlr orJItrBKH B Mecre noABoAa MerirJrJra.

flpu ycrauonxe npu6ulefi yunrrtraror yro6crro Qopnrorrcu, a raKxe BbrnoJrHeHue

cJreAyrorrlHx yclowrft: npu6ruu He .4oJrxHbr 3arpyAHrrb AeoopMarlmo oTJTHBKH npH

ycaAKe, a lrx orAeJIeHVe or orJrr{BoK He AoJrxHo Bbr3brBarb cepbe3Hbrx sarpyAHenlrfi. Ha

orJIt4BKax 6olrrurrx ra6apHToB, ilMeloullrx rocro.rrHHoe cer{eHHe yrrrw HecKoJrbKo

TelJIoBbIx y3JIoB, Heo6xo4uuo ycTaHaBJII{Barb HecKoJExo npu6rrlefi, Tarc KaK paAr{yc

4eficrnur npra6suefi orpaHrir{eH. B ro xe BpeM.s ueo6xogutr.lo cTpeMuTbc.s K roMy,

qro6rt us o4noft npu6sl.rru TIHTtL'Iocb KaK MoxHo 6omuree r{HcJro renJroBbrx y3JroB

OTJIIIBKLI. flpoqecc rlvffaHvlfl oTJITIBKH AonxeH 6um opraHu3oBaH TaKlrM o6pasou, .rro6H

B KaXIOM ee y3ne ocylqecTBJlflnocb HarrpaBneHHoe 3aTBepAeBaHEe - OT TOHKr{X

3JIeMeHTOB OTJILIBKU K TOJICTrIM LI, HaKOHeII, X npU6rtlU.

[1tr^ e$$exrurnoft pa6oru npu6ulefi seo6xoAuuo npr.rHuMarr Mepbr Ha-

rIpaBJIeHHbIe Ha yMeHbIIreHHe rroTepb TerrJra r,r TeM caMbrM rroAAepxr{BaTL MeTirJrJr

tpu1stttu B )KHAKouoABH)KHoM cocrorHr,rlr B TeqeHHe Bceto nep[oAa 3arBepAeBaHyrs,

orJrI{BKI4. Ilpanu,rruslfi y"ol sa npu6rurM}r no3BoJrrer pe3Ko coKparr.rrb o6reu MerzrJrna

B Hlrx H TeM CaMbrM rroBblcl,rTb BbrxoA foAHoro.

flpu rpanaorHoM TexHoJIorHr{ecKoM yxoAe :a pa6orofi npu6unefi TexHoJrorpuecxufi

BbIxoA roAHoro MoxHo rloBblcltrb Io 70%. Yueurureuue pacxoAa xr{AKoto Meriurna }r

cHI4xeHVe 6parca rro ycaAoqHrru 4eSexraM Moxer 6urr gocrHrrr]To rrpr4MeHeHr,reM

3rcorepMutlecKux BcraBoK gr,r^ rrpu1strefi. SrcsorepMr.rqecKrre BcraBKrr 4nr npz6uneft

npHMeHrrcTc, npH TIpoH3BOICTBe OTJrr{BOK H3 xeJre3oyurepoAr{cTbrx cruraBoB v

UIJIIOMHHITeBLTX CrrJraBoB. 3rc:orepuuuecKa, BcraBKa cJryxHT AJL npzeMa B CBOrO

rIoJIocrL ll<u.qKoro MerzIJrJIa H BbrrroJrHeHuq poru rroAorpeBaenrofi npu6rlrru, TaKLTM

o6pa:ou, flpenflTcrByfl ee npexAeBpeMeHHoMy oxJraxAeHuro 3a cqer

TenJ'roH3oJrrrlr{oHHbrx csoficre H nporeKaHH, 3K3OTepMHqeCXOfi peaKuHr.r.

Ilpofuteau uucreuepuoit zpaQuxu u
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3xsorepuuuecKHe BcraBKH An, npu6btrlefi o6naAaror BDKHrTM nperaMyulecrBoM -

AJrlrTenbHbrM BpeMeHeM npoTeKaHr,rr SK3oTepMrrqecKofi peaKrlr{u, B xoAe KoTopofi

BbrAeJrrerc{ sHeprr4H oKoJro B trQlx/rc2. 3ro o6croqreJrbcrBo no3BoJr.,rer B TeqeHr{e

AJTHTeJTbHOTO BpeMeHh COXpaHrTb MeTZLrrJr Xr{AKI-IM, npH STOM 3epKZIJrO MeTZLrrJra B

ilpv1FnrlI/, B TeqeHHe iluTald.]l1's, oTJTI,IBKH onycKaeTc, paBHoMepHo no BceMy cer{eHll}o

npr.r6brnu, qro rrpt4BoArrr K coKpauleHl,rrc o6relra MeraJrJra 3a cr{eT orcyrcrBH.fl

BbrTrHyTofi B BepTHKUUTbHOM HanpaB .rreH]/lvt yCa4ovnofi paKoBlrHbr.

IIpu na4enur4 reMrrepar)?br or 16000C rc 7000C reruroeMKocrb 3K3orepMr{r{ecKoro

MarepHaJra MeHrerc;t or ]331 N 1168,[cr/zp*R, rerr,'ronpoBoAHocrb MeHrerc.fl or 0.7 I

Ao 0.21 Bm/tt*R. Heo6xoAzuo orMerlrrb, r{ro rerrJror43oJr.flrrrroHHbre cBoficrBa

u3oTepMr.rqecKoro MaTepvuru o6oroqer npeBocxoA{T Bo BceM pa6o.{eM AHana3oHe

TeMneparyp cBofi crBa 3K3orepMurrecKoro v,ar epvara, oAHaKo rrporeKaHr{e s r eqelawe 2 - 3

Mr.rHyT 3K3oTepMr{rrecxoft peaKrlHr4 co3AaeT AorronHHTeJBHstfi pasorpeB MeTaJrJra, qTo

o6ecnequsaer 30$eKTuBHoe HarrpaBJreHHoe 3arBepAeBaHr.re.

Croficrea gK3orepMr{qecKrrx BcraBoK:

. fhornocrb MarepuzrJr a 0,5 + 0,7 z/cu3;

. OcraroqHafl BJraxHocrb Marepr{a;ra 0,3 - 0,4 %;

. Tenroerr.qeJreHr.re = B lt{trcrc/rc2;

o Teuneparypa BocrrnaMeHeHr{.f, Marepr{ala = 12000C.

. Bpeux nporeKaHpr.fl gK3orepMur{ecrofi peaKrlr{u cocraBJr-rrer or 60 lo 180 cexyug

H 3ABIaCLTT OT MaCCbI MaTepr4zura, nOCTyrrJreHr{.[ Kr,rCIOpOAa B 3OHy ropeHr{r, yClOrUfi

TerrJroorBoAa B oKpyxarcU)rc cpeAy. Bpeur ropeHHfl Marepr4aJra (npra rr,racce o6oloqxu

300 rP.) = 120 cercYnt.

flosrruenze Bbrxo,4a roAHoro u nJlorHocrr,r JrHToro MerulrrJra BcerAa ocraerc.rr B

rIeHTpe BHlrMaHHfl rurefturuxoe. HgeecrHo, qro AJr.rr KoMneHcalqvn o6reusofi ycaAKH

3arBepAeBaroulefi ouusxu Heo6xoAl.rMo He 6o.uee 3-5% xulxoro MerzurJra. Ha nparruxe

s rureftHrrx rrexax ua npu6uru pacxoAyercq 30-50%, a B plxe cryqaeB u 100% or

Maccbr 3arrr4BaeMoro r $opvy MeruuIJIa. EcrecrseHHo, qro ycnlrutfl. crIeIIHuuIHcroB

marefisoro [po]r3BoAcrBa HanpaBJIeHbI Ha To, r{To6bl noJlHocrblo BbIBecrH ycaAoqHyro

paKoBr4Hy n npu6rr:rr u oAHoBpeMeHHo yMeHbrrruTb ee o6beM, a cJreAoBareJrbHo, H

pacxoA xHAKoro MeruurJra 6es yuep6a Anfl Kar{ecrBa m.lroft 3aroroBKu.

B na6oparopHbrx ycJroBnqx lurrui npoBeAeHbr HccJreAoBaHVq no H3freHrto BrluflHvtfl

pa3rur{Hbrx renror.I3orcrruoHHbrx r{ gK3orepMuqecKr,rx Ao6asoK Ha renJlolpoBoAHocrb H

TenJrorBopHocrr o6oroqeK Ar.fl npra6uneft npH H3roroBJreHHH r{epHoro u rlBerHoro

Ilpo6tenu uucreuepnoii epaQuru u
npoQeccuoua,tauozo oSpazoeanun lVb 6 (15) .2017

Problems of engineering and
professional education Ns 6 (45) . 201740



I,Inctcexepnix epaQuxa crane xaci6u 6iniu npo6neuatapu No6 (45). 201 7

Irvrbs. B [poqecce uccJreAoBaHnfi r3roraBJr]rBaltvcb KoHTponbHbIe o6oro.Ixh H3

H3BeCTHbTX Te[JrOr43OJrrrIr{OHHbrX CMeCefi (r VaCTHOCTU [raMOTa, BarpaHoqHoro IITJIaKa ]I

Ap.), a Tarur(e orrbrTHbre c pa3rr,rrrHbrM co.{epxaHHeM Bc[yr{eHHblx nepnvTa vt

BepMr,rKynr{Ta, cfrerltrrurbHo o6pa6oraHHofi rlennroJro3br. Cpaeueuue eS$exruBHocrrr

pa6orbr flpu6bureft npoBoAr4Jru Ha KoHTpoJrbHbrx o6oJroqKax 3aKpbrroro rprna. O6oloqxu

3a$opMoBbrBa,,ru B SopMbr u3 lecqaHo-r:rrrHl,Icroft cMecl4. B floJry$opMy

ycraHaBJruBirJrrrcb BoJrb$paM-peHueBbre repMonapu BP 20/5 s IreHrp nplr6buru, a Apyrve

HerrocpeAcrBeHHo r <popuy Ha paccrorHuu 8; I 5 ; 2 5 uaa or pa6oqefi noJIocrI,I o6oloqxu-

npu6u.rz. To.nurvua o6onoqxu cocraBJlflJla 20 tut, ee BlrytpeHHl{e pa3Mepbl

200x100x200 uu. Ilocre 3uLrHBKra 1,rnepo4ucrofi craJrr Ha rroreHrrr.roMerpe

3arrrrcbrBzLrucb KplrBbre H3MeHeHH, TeMfleparypu n npu6rr:ru H B pa3Hblx cJlof,x Qoprrmr c

TeqeHLIeM BpeMeHH.

llpo.4o.lrxureJrbHocrb 3arBepAeBaHnfl Merar,,r,a r npu6uml o[peAeJrrJru MeroAoM

nocrpoeHu.,r reMneparypHbrx KpHBbx ox;ra":xAeHtar. ,{nr xa:rqofi reprtonapbl non}qirnu

3aBr{cr{Mocrb reMneparypbr s AanHofi Tor{Ke or BpeMeHu. Ilpoqecc oxJIax,qeHI,L

perncrpupoBaJrc-rr or MoMeHTa 3zLlr,rBKH MerzrJrJra n Sopuy Ao noJrHoro 3arBepAeBaHI4,

orJrr{BKH. flo AocrwKeHur.r rpaHr.rrrbr 3arBepAeBaHilq, ,4rurxyrqefica or eneuruefi

noBepxHocrurtpu1:.l.rlu Ao sJreMeHTapHoro o6reua, Suxcupyenaoro cnaeM TepMonapbl, B

HeM [poucxoArr ]r3MeHeHr,rr, orMeqaeMbre Ha reMneparypnofi xpurofi B BI.rAe neperu6a.

flol;ruensr AaHHbre rrHTeHcr.rBHocrr,r oxJrrD(4eHr{s orrnBox (npn6u:refi) e sarucuMocru

or ycloruft o6orpeaa rrilrr{ TerrJrotr 3oJrsqur4.

AHarlrs Kr,rHerHKH H3MeHeHHs reMrreparypHoro rroJl s o6oroqrax lr n Qoprr,rax

no3BoJrr{Jr cAeJraTb BbrBoI, qTo HaHJITIUIHe pe3yJrbTaTbr rroJr}trleHbl npu HcrIoJIb3oBaHuH

cMecu, B cocraB xoropoft BxoArr ncrryreuurrfi [epJrHT, ecrryreHHrtfi BepMHKyJII{T, a

TarcKe cnerluir,.rbHo o6pa6oranna, rleJrnroJrosa. flocneAnufi uarepuiu rlpuMeHrercfl B

crporrrenbHofi npaxruxe Arfl yrerrJreHru pa3nr.rrrHbrx KoHcrp)'KIIIafi. Paspa6oraHHble

cocraBbr [o3BoJrrror yBenr,rrruTb npoAoJrxr,{TeJrbHocrb axrugHoft pa6oru npu6u.na

npuMepHo sa 20-40% no cpaBHeHuro c npu6brJrbro, o$opunennofi Hs xourpoltHofi

cMecu, npn TexHoJroruqecxofi Bo3Mo)KHocrH yMeHbrrrenuq o6reN.ra npu6rutu s 1,5-2

pasa. Meurmee 3Har{eHHe orHocxTcc x o6oroqKe, Bblfiorsensofi I,I3 Bcn]ru{eHHoro

nepJruTa, qro o6rqcnrerc, ero lteurureft repuocrofixocrblo v [oBbIIxeHHofi

TenJronpoBo.{Hocrbro cMecu H3-3a ee orrJraBJreHu.rr kr cneKaHu-a. flpu BbIcoKHx

TeMneparypax 3,LrrHBKrr criurH oHa rrpeBpaulaerc, B rlopHcrylo crpyKTypy, qro pe3Ko

yxyA[aer noBepxHocrr upz6ulu H 3arpyAHrer ee orAeJIeHLre or orJII{BKrI.
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@zsuxo-l\,IexaHuqecKHe cBoficrBa renJrou3oJrrrllroHHbrx cMecefi, o[peAeJreHHbre no

cTaHAapTHbrM MeTOAr.rKaM, r,rMeroT crlelylorrlH e noKa3aTeJrH :

Cuecr Ha ocHoBe Bcnyr{eHHoro nepnura: ootc: 0,02 MIIa, cmp : 1,25 MIIa, f :
85 ycn.ed.

Cuecs Ha ocHoBe BcrDrqeHHoro BepMr.rKyJrvra: cmctc: 0,047 MIIa, op: 1,85 MIIa,

f: 190 ycn.ed.

Cuecs c Ao6aBKofi rleJrJrrono3br: ocnc: 0,001 MIIa, op: 0,12 MIIa, f: B0 ycn.ed.

Ha ocHosaHuu ta6oparopHblx uccJIeAoBaHufi 6snu npoBeAeHbr rrpou3BoAcrBeHHbre

vtcrlbtraP,i1,fl Ha oTJIHBKe (My+ra> (cra-rrr 40JI |OCT 977-88). O6oro.txu 3aKpbrroro rr{na

Nfl o6orpera npn6slnefi H3roraBJIHBzurH B crrerlnzrJrbHo cKoHcrp),upoBaHHoM

crep)KHeBoM ,uIHKe. TOlquHa creHKH o6OlOqrcu 15-20 u.u. lstt BbrBoAa ra3oB,

o6pa3)Totulxc, rIpH 3zuII,IBKe Sopurr xHAKHM MerzrJrJroM, n aepxHefi qacrH o6ororrKu

BbrrroJrH.flJrH ABa BeHTHJTTTIHOHHbTX KaHZUra AHaMerpoM 5 uu rax<.4ufi. o6oloqru
rIoABepr:rJII'lcL renJloBofi cyelxe B rlequ rrpu TeMneparype 180-200"C r reqenue 2-x
qacoB. Ert.rz u:roroBJIeHbI $opuu Ha rraprlrro orJlHBoK c HccJreAyeMbIMH o6oloqxaupr

H3 TelJloH3orcqHoHHoft cMecu c Ao6asxofi UeJrJrroJlo3br. Bce nolyreHHbre orJrHBKI,r

rIpH3HaHbI OTK roW*IMt, He HMeJIH ycaAoqHbrx ge$exror. flocle orpe3Kr.r npu6rllefi

Hx pa3pe3urJrlt Mfl onpeAeneHHr my6uHu N Qopuu ycagovuoft paKoBHHbr. (Doplra

ycagovHofi paKoBHHbI fIoKiBbIBaer, r{To MeraJrJI HaxoA}rJrct t npu6brJrg B xHAKoM

cocTo.[HpIH go noluoft KpHcraJIJII,I3aIIUpr orJrHBKH. Yporenr MeTaJrJra paBHoMepHo

cHH)KuLIIcr, Ha qro yKa3blBaror roHKHe creHKH n aepxnefi qacru npu6utu, a ocragur[fics

o6reu xI{AKoro MertuIJIa (npurr,repuo noJroBHHa npu6rrln) rroKa3brBaer Ha

onpeAeneHHufi rexsoloruqecxuft 3anac. B pe:ynsrare rrpHMeHeHHr raKr,rx o6o:roqex

4lr o6orpena npu6suleft uacca Kycra orJIHBKr,r cHH3HJracl na 72 r(z 3a cr{er }a,reHbueHH,

pacxoAa MeraJ'rJra ua npu6rrlu 6es yxygureHH, Kar{ecrBa MeraJrJra orJrr.lBoK.

llponaslurleHHble HcnbfiaHtfl rIoKa3aJrH, qro rlpu [puMeHeHHH TeIrJroH3o ltsr\tit4

npu6ulsHoit qacrr oTJIHBKI,I ycaAor{Ha, paKoBHHa noJrHocrb}o BbrBoAHTc.,r a npu6rrlr
rIpH rapaHTHpoBaHHoM 3arlace MerzurJra, seo6xoAl.ttr,toro AJL trvrraHnfl ouuorl,t. flpu
rIoJIyqeHHI'I crzIJIbHbIx oTJIHBoK HaH6olee e$$exrunuo yreflJreHne npu6sl,ru o6oloqraun

c go6arxoft qer,rrcrosu vtru BcrD,qeHHoro BepMr.rKyJrHTa. Ha uBerHoM JrHTbe

aHarorl4r{Hble pe3yJlbrarbl noJrf{eHbl rrpH HcrroJrb3oBaHI,IH TenJroH3oJr{quoHHofi cMecH

Ha ocHoBe Bcn)aqeHHoro [epJrr.ira. Paspa6oraHHue H onpo6oBaHHBre

TCNIOH3ONCUHOHHbIC CMECH OTKPbIBATOT IXHPOKHE BO3MOXHOCTI,I HX I{CNOJIb3OBAHHS NPH

npoH3BoAcrBe oTJIHBoK c JlerxoorAerceMbrMr4 rtpu6l.;rttuu, rAo 6o.nee errcorcHfi

Ilpo6,tenu uuttcenepuoil epaQuxu u
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TeMleparypHblfi rpaAueHT B cHcreMe (rrpH6brJrb-orJrHBKa) AB[rflercfl oAHHM H3 rJraBHbrx

Sarropor noJr) {eHr,r, orJrHBoK 6e: yca4ovHbrx AeSeKToB. TexHoJroru, nony{eHH,

oTJII4BoK c TenJIoI,I3oJIrUlIoHHbIMI{ npv5lnilflMlr noKtBzrna noJrox}rTeJrbHbre pe3yJIbTaTbI Ha

oTJIIiBKZX LI3 IIBeTHLIX CfrJraBOB, yruIepOAHCTbrX H JrefHpOBaHHbrx MapoK cralJrefi Maccofi

Ao 350 KZ. Pa3pa6oraHHac rexHonorHt no3Bor.fler cHr.r3HTb pacxoA MerzurJra Ha [pu6brJrb

Ha 30-40%, [oBbIcI4Tb BbIxoA roAHoro Ha 10-15%, a rarc(e rrJrorHocrb H MexaHr,rqecKne

cBoftcrBa oceBofi qacru orJrHBor [2].

BrrsoA

Bcrasxu o6laAarcr sslcoxofi TexHoJrorfir{Hocrb}o flpr,rMeHeHnfl H rlo3BoJrrtor

AOCTHTaTb, npH HX rrpHMeHeHHH CneAyroqHx pe3yJrbTaToB:

. yBernr{eHue BbrxoAa roAHoto Jrurbs Ha orJrHBKax rc 80 %;

. cHH)KeHHe MeriurJroeMKocru Qoprrlsr ua 10 %;

. yMeHbmeHue rexHoJloruqecKr,rx npr4[ycKoB Ha MexaHr.rqecK)fto o6pa6orxy

npu6rusnux Mecr orJrHBoK c 15 - 20 uu lo I - 5 *tu;

. coKparqeHue pacxoAa uerauroo6pa6arrmarorqero HHcrp)iMeHTa;

. cHH)KeHHe rpyaoeuxocru rrpoqecca orHesofi pe3KH npu6suefi;

o Bo3MoxHocrr ycraHorxu npu6trJrH Ha mo6ue floBepxHocru 6es Hapy[eHH,

ron S urypaqrru orJrlrBKrr;

. noBbIIIIeHHe KaqecTBa ll,rTbs.3a cr{er CHH)KeHH, AeoeKToB ycaAor{Horo xapaKTepa

(paxorunu, pblx;Iorbl, rpeuluuu), a raK xe [o HeMerzurJrr{qecKlrM yt ra3oBbrM

BKJ]IOqCH}I'M.

flpeglaraeuue 3rcorepMurrecKHe BcraBKH o6lagaror cJreAyrorrluMu

xapaKTepHcTHKaMr,r:

r nHsxofi TeMfleparypofi eocnralaeHeHr4r;

o cra6u,rsubrM topeHneM cMecl,t c perynupyenaofi cxopocrrrc;

. yBeJrHrIeHHbIM, He MeHee r{eM BABoe, o6rquu BpeMeHeM 3arBepAeBaHHfl

npu6rulefi no cpaBHeHrco c o6srvusrulr;

. xopomefi renrosofi usolrquefi cMecn flocJre 3aBeprxeHrr, gK3orepMurrecKoro

npoqecca;

. oTcyTcrBHeM xLIMHqecKoro B3aHMoAeficrsHc MeTaJIJIa co cMecblo npu6rtnu;

. OTCYTCTBHEM TA3OBbIACNCHH' NPH CTOPAHI,II{ CMECH;

. orcyrcrBuerr,r uuposQoercra;

lTpo6teuu unuceuepnofi zpaSuru u
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. OTC)/TCTBI,IEM MCXAHI,IqCCKOTO TIPH|APA;

. oTcyTcTBHe BbrAeJreHH, BpeAHbrx BeuIecTB;

. BbrcoKofi [por{HocTbro Ha Bcex cTa HflX npoqecca;

. BbrcoKa, ra3orrpoHt{uaeMocTb.

Pncyrrox I : Kounuorep Hoe M oneJr lrpoBaHrre c ucreMbr nur aH:afl orJr r.tB x r,r

rlo pe3yJrLraraM 3KcrreprrMeHTzurbHbrx paoor 6ru cAenaH BbrBoA, rrro

npeAocraBJlenuufi AJrfl llcnblTaHl,r.f, MarepuirJr [oKa3iIJr npeABapgTeJrbHbre

rroJroxHTeJlbHbre pe3yJrbrarbr. flpogo.nxurr 4alrHeft[rue pa6oru rlo noa6opy

onrHMtulbHblx pa3Mepor npu6rtlrHrlx qactefi, c HcrroJIb3oBaHHeM 3K3orepMur{ecKgx

BcraBoK, Arlr yBer[qeHu, BbIxoAa roAHoro ug lurefinoft $opnau H yMeHbrxeHVA garpar

Ha npolr3BoAcrBo orJIlrBoK. 3aueHa o6uqHrrx npu6rrrefi Ha gK3orepMHsecKne, no3BoJrHT

[oBbIcHTb xos$$uqueHT BbIxoAa toAHoro rrpl,t rpoH3BoAcrBe MeJrrorrlqx uapoB lo 80 %-

Vz Bcex [peAcraBJIeHHbIx Ha pbrHKe 3K3orepMr,IrtecKHx BcraBoK 6olrurefi

e$Qexrr,renocmo o6la4alor BcraBKu SQ noc'rasu];ax Ooo <Oeneynop-Rounnercm-HTy

r. HuxHIaft Tarutt, Poccu-s. BcrasKI,I Sp rzrrlercr reMneparypy grcorepMnqecrcoft peaKrlr,ur

670"C u rIoAAepxHBaIor MerzuIJI npu6ruu B xHAKoM cocrorHHr.r B reqeHr{e 8 uunyr.

flpu6rtlsuue BcraBKu SQ yxe 6ulll onpo6oBaHbr B npora3BoAcrBe MeJrroulrrx uapoB H

rroKiBzurH ce6t uawnyturuu o6pasou.
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