CHcoxk HCoJIb30BAHHBIX HCTOYHUKOB

1. Pauzbepe b.A., Jlozosckuu JLII., Cmapooyoyesa E.5. CoBpeMEHHBIH 3KOHOMHYECKHM
CJIOBapb. — 5-€ u3M., nepepad. u non. M.: UHOPA-M, 2006. 495 c.

2. 3atiyes H.JI. Kpatkuii cnoBapb sxoHOMHcTa. M.: UHOPA-M, 2010. 224 c.

3. Mapketunr / mox pex. H. JI. DpumamBwim. — 2-¢ u3z., nepepad. u mom. M.: KOHUTU-
JAHA, 2001. 623c.

4. Jleoumves B.B. Dxonomuueckue 3cce. Teopuu, ucciienoBanus, GakThl U TOJUTHKA : TIEP. C
aarn. M.: Ilomutuszgar, 1990. 415 c.

OCOBEHHOCTHU KOHCTPYKIIMU U PEXKUMOB JOKCIINIYATALLUN
ATPET'ATA JJISI TEPMUYECKOMN OBPABOTKH JIUCIIEPCHBIX MATEPUAJIOB
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@I'AOY BIIO «Ypanvckuii ghedepanvhwiii ynusepcumem
umenu nepgozo Ilpezuoenma Poccuu b.H. Enoyuna», o. Examepunoype

B coBpeMEHHBIX YCIOBHAX PE3YJIbTATOM JEATEIBHOCTH METAJUIyPTUYECKUX INPEANPUATHH,
MIOMUMO T0JIC3HOM MPOAYKLHUH, SABISIETCA OONBIIOE KOJIMYECTBO PA3IMYHBIX OTXOJI0OB, B TOM YUCIIE U
Macioconepkamux. IlodTomMy Ha CErOmHAIIHUMN JAE€Hb Ul pEIICHHs 4YacTH  BOIIPOCOB
SHEpProcOepeKeHUsT M OSKOJOTMM CO3JaHME arperata s TEPMUYECKOro 00e3BpEeKUBAHUS
MacJI0COAEPKAUX OTXOAOB, KOTOpBIE SBISIOTCA LEHHBIM CBIPbEM I METaJLUIyprU4ecKOn
MIPOMBIIIJICHHOCTH, MPEACTABIISIET COOO0M aKTyaIbHYIO TPOOIIEMY .

g uccnenoBanus TepMooOpaOOTKH JUCHEPCHBIX MaTepHalloB B BUXpeBoM noToke B OAO
«BHUHMT)» 6bina pa3paboTaHa 1 CMOHTHPOBaHA YKCIIEPUMEHTaIbHas YCTAHOBKA, HA KOTOPOM ObLI
BBINOJIHEH LIUKJI UCCIIEIOBAHUI, OCHOBHOM 3a/1a4€il KOTOPBIX SIBJISIOCH:

- OLEHKa IPEeJeNoB yAEIbHONU TPOU3BOUTEIIBHOCTH arperara;

- TOJy4YE€HHE JAHHBIX IO TEIUIOOOMEHY M a3pOJIMHAMUKE B 3aBUCUMOCTHU OT PEXKUMHBIX
[IapaMeTPOB U CUCTEME CIKUTaHMSI TOIUINBA;

- M3y4yeHHe Mpoliecca ABMKECHUS MaTepuaa;

- HCCclleZIOBaHME Ipolecca TepMooOpabOTKH MacIOCOAECPKALIMX MAaTEPHUAJIOB;

- pa3paboTKa peKOMEHJIAlUi M0 IPOMBIIIIEHHON peaan3aluy YyCTaHOBKH.

(Cxema 3KCIepUMEHTaJIbHON YCTaHOBKH TPEJCTABJICHA Ha puC. 1.

Jist TepM0o0OpadOTKH BBICOKOBIIAXKHBIX TUCIIEPCHBIX MAaTEPHAIOB HCIONb30BaIN peaktop (1)
CO BCTPOECHHBIM MEXaHU3MOM IIEPEMEILCHUS.

Peaktop mnpencraBiasier co0oil MOJBIA LMIMHAP C TOPLOB 3aKPBITBI KpBILIKAMH U
HAKJIOHEHHBIHN 1oJ yriaoM 1-3 rpagyca k ropu3oHTy. Kopiyc peakropa BBIIIOJIHEH U3 KapOIPOYHON
cranu Mapku X25T. Peakrop coenuHeH ¢ TemjIoreHeparopoM (2), pacroyioKEHHBIM
NEPIEHIUKYISIPHO IPOAOIBHONW OCH peakTopa. BBoA ImpOoAyKTOB cropaHus U3 TEIUIOT€HEpaTopa B
peakTop MPOM3BOJUTCS TAHTCHIMAIBHO Yepe3 cyxarolieecs coruio. B temnoreneparop momaercs
TOIJIMBO — TNPHUPOJHBIA Ta3 WM MNponaH-OyTaH M Bo3ayX oT BeHTuwiATopa (9). JlucmepcHslit
MaTepualn W3 3arpy3odHoro OyHkepa (3) IIHEKOBBIM muTareneMm (4) momaeTcs B pPEaKTop.
OO0paboTaHHBIl MaTepHall BBITPYy’KaeTcs yepe3 narpyO0ok B pa3rpy3ousslii 6ynkep (10). Orxoasiue
ra3pl yepe3 oxJaguTelNb (5) MOCTynaroT AJsl OYUCTKU OT MbUIM B IbUICYJIABIMBAIOIIMN IIUKIOH (6)
tuna [{H-15-200 u neimococom (7) BeIOpackIBatoTCs B AIMOBYIO TpyOy (8).

VYcTaHOBKa OCHAIllEHA CUCTEMOM yIpaBlI€HUs, O3BOJISAIONIEH M3MEHATh PacXoibl TOIUIMBA U
BO3/lyXa, OOOpOTHI BpAllEHUs POTOpa pPEaKkTopa, pacxo] IUCHEPCHOro marepuana. Pacxonsl
TOIIMBA W Bo3ayXa uaMepstorcs poramerpamu (15). Cuctema KHUII mo3Bossier peructpupoBaTh
pacxo/ipl TOIUIMBA, BO3lyXa U MaTepHaa, MOCTYMaoero Ha TepMooOpadoTKy.
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KonTpons 3a TemmepaTypHBIM pPEXHMOM B XOJ€ OIBITOB OCYIIECTBISICS C TOMOIIBIO
TepMoaNiekTpudeckux mnpeodOpazosareneii (13) tuna XA u uudposoro mpubopa (14). Jatunku
YCTAQHOBJICHBI B CJIEIYIOMINX TOYKAX IO XOY ABMKEHHS TEIUIOHOCUTEIIS:

- B IIPUCTEHOYHOM 00JacTH B TpeX TOUKaX IO AJTUHE PEAKTOPa;
- Ha BBIXOJIC TETUIOHOCHTEISI U3 PEAKTOPa;

- Iepe] LUKIOHOM;

- B Pa3rpy304HOM OYHKEpE yCTaHOBKH.

Ha BBIXOZE M3 TeruioreHeparopa yCTaHOBJIEH TEPMO3JIEKTPUUECKU MpeoOpa3oBaTesb THIA
[T, moaxr0YeHHBIH K UG POBOMY IPUOOPY.
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Puc. 1. Cxema 3xciepuMeHTaIbHON YCTaHOBKHU:

I — peakrop; 2 — TermoreHepaTop; 3 — 3arpy304Hblii OyHKep; 4 — IIHEKOBbII MUTATENb; J —
OXJIAZINTENb; 6 — IIUKJIOH; 7 — IBIMOCOC; § — ABIMOBasi TpyOa; 9 — BeHTHIsATOP; /() — pa3rpy304HbIMA
OyHkep; /I — mpuBOJ poTOpa peakTopa; /2 — MpUBOJI IIHEKOBOTO MUTATeNs; 13 —
TEPMODIJICKTPUIECKHUI TIpeoOpa3oBaTens; /4 — mudpoBoii mpudop; /5 — poraMeTpsl

14

3a cyer BpalleHUS POTOpa M HAKJIOHA PEAaKTOpa IPOUCXOIUT INEPEMEIICHHE MaTepuana K
pasrpy3oduHoMy maTpyOKy (momoOHO [BMXKEHHIO MaTephala BO Bpamlammuxcs OapabaHax).
N3mensist uncino o00poToB poTOpa, YIPaBISIIOT BpeMeHeM 00pabOTKU MaTepuaa B peakTope.

Pe3ynbTaThl SKCIIEPUMEHTANIBHBIX UCCIIEIOBAaHUI TEPMOOOPAOOTKH JUCIICPCHBIX MaTEepPHUaloB
Ha OIBITHOW YCTaHOBKE TIOKA3alll BBICOKYIO S(()EKTHBHOCTH CYIIKM W OOXHra 3a CueT
MHTEHCH(UKAIIMK TIPOLIECCOB TertoMaccooomena. Habmronenus 3a paboToii ycTaHOBKH BBISIBIITH €€
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BBICOKUH ypOBEHb TE€PMETUYHOCTH, YTO TIO3BOJIICT TPOBOJAUTH IPOIECCH 00paboTKH ¢
perynupyemoit atMocdepoii B peakTope.

Hcxons W3 cOBpeMEHHBIX TpEeOOBAaHWMH K TMOJATOTOBKE ITUCIIEPCHBIX MaTEpHAIOB K HX
MeTaJTypriuueckoi nepepaboTke u 00ecrnedeHns BHITOTHEHUS HOPM IKOJIOTUYECKOM 0€30MmacHOCTH,
arperart JJig TepMOOOpabOTKH JIOJKEH 00eCTICUNBATh:

1) MaxkcumanbHOE yIajieHne Macia B rpoiiecce TepMooOpabOTKH MaTepuaa.

2)  llonHOE C)KMUTaHWE TMPOTYKTOB BO3TOHKU Maciia ¢ COOIOJICHIEM HOPM MO JIOITyCTUMOMY

COJIep’KaHUIO OKCHUA YIIIepoa U OKCUIOB a30Ta.

3)  MuHUMaNbHBIN NBUIEBBIHOC MaTEpHaa.

4)  BbICOKYIO YIENbHYIO MPOU3BOIUTENBHOCTh MPU MANOH METATIIOEMKOCTH O00KHTOBOTO

arperara.

5)  HapexHyro 3KCIUTyaTaluio YCTAaHOBKH MPHU KOJIeOaHUSIX COCTaBa UCXOHOTO MaTepHana.

[IpumMeHeHre POTOPHO-BUXPEBOTO arperaTta sl peaju3alid TEXHOJOTUH 00e3MaciIMBaHUS
OTXOJIOB BO3TOHKOM Maciia TpU HEMOCPEACTBEHHOM HAarpeBe Marepualia JbIMOBBIMU Ta3aMu
o0ecTieunBaeT BBIMOJIHEHHE TAaKUX TPEOOBAaHUI B ITMPOKOM JHANa30HE IPOU3BOIUTEILHOCTH.

[TomydyeHHble pe3yNbTaThl MOCIYXMJIM OCHOBAaHHUEM [JJIsl HCIOJb30BaHUS TMOJOOHOTO
YCTPOMCTBA [T IEPEepadOTKHA MEIKOAUCIIEPCHBIX 3aMACIICHHBIX OKAJIMHBI H METAJUIOOTXO/I0B.

YAYUYIIEHUE PABOTHI IEYN BAHIOKOBA 3A CYET OBOI'AIIEHUA
AYThbA KUCJIOPOJIOM
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OnarM w3 HamOoJee MEePCICKTUBHBIX HAIPABJICHUN pPa3BUTHS I[BETHOW METAJUTypTUU B
ONvDKalIIIMe oIl SBIISETCS IUPOKOE MCIIOJIb30BAaHHE aBTOTCHHBIX MPOIIECCOB, TO €CTh MPOIIECCOB,
OCYIICCTBIIIEMBIX 3a CYET XMMHUYECKOH DSHEPTrUU ChIpbeBbIX MaTepuanoB. CynbdumHoe CwIpbe,
SIBJISTFOIICECS] MCXOHBIM MaTepUAJIOM TIPU MPOU3BOJICTBE YEPHOBOW ME/H, COACPKUT KOMITOHEHTHI,
KOTOpBbIC TIPH OTMPEJICIICHHBIX YCIOBHSX BBIICISIIOT 3HAYUTEIBHOE KOJMYECTBO TEIUIOTHI,
JOCTAaTOYHOE JUIS OCYIIECTBJICHUS JaHHOTO TEXHOJOTHMUYECKOTO Mpolecca 0e3 OMOJHUTESIbHBIX
3arpaT 2HepropecypcoB. OKHCIIEHHE CYIb(QHUIOB COMPOBOXKIACTCS BBIICICHHEM Pa3IMIHBIX
koinuecTB TernoThl (K/x / kr): 368,4 FeS; 144,6 Cu,S; 101,0 Ni3S,; 72,6 PbS u apyrue. I1pu sTom
oOpa3yercss JIONMOJHUTEIIFHOS KOJHMYECTBO TEIUIOTHI 32 CYET TOPEHUS DJIEMEHTAPHOW CEphl H
peakimii 1UIakooOpa3oBaHus. ECTECTBEHHO, YTO JJISi OIEHKH BO3MOXXHOCTH OCYIIECTBIICHUS
ABTOTEHHOTO TMpoIlecca He00X0UMO, YTOOBI CYMMapHOE KOJTUYECTBO TECIUIOTHI, BBIICIISIOMICHCS TIPH
OKHCJICHMHA KOMIIOHEHTOB IIMXThI C YYETOM BO3MOKHOTO IOJIOTPEBA TYThs M 3aTPYKACMOM IUXTHI,
MIPEBBICUIIO yICTbHBIC TIOTEPH TEIIOTHI B OKPYIKAIOIIYIO CPEAY:

q
Om +4, +qw>”7‘”, (1)

rie Q) — TEIIOTBOPHAs CHOCOOHOCTH IIMXTHI, IIPEICTABIAIOIAsS COOOM pPasHOCTh TEMIOT
06p330BaHI/I$[ KOHCYHBIX MMPOAYKTOB JAHHOT'O mponecca u HNCXOOHBIX KOMITIOHCHTOB
nepepabaThiBaeMOro Chipbsi, JIK / Kr;

q ; — hu3KMUeCKas TEMNIOTa TEXHONOTHYECKOTO Ay Thsl, JIK/KT;

q,,; — du3nyeckas TemjaoTa MUXTOBBIX MaTepuasoB, JK/Kr;

40 — TOTEPH TEIIOTHI B OKPY’KAIOIIyIo cpexy, JIx/4;

P — nmpousBouTENEHOCTH arperara, Kr/4.
B HekoTophIxX ciyyasx mpu nepepaboTKe MajJOCepHHCTOrO ChIpbs OOECedYMBaeTCs JHIIb TaK
Ha3bIBaEMbIil TOJIyaBTOTEHHBIA PEXHUM, IS OCYLIECTBIEHHS KOTOPOTrO HEAOCTAIOUIYI0 TEIIOTY
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