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BEJIOPYCCKWVE PA3PABOTKWN

B OBJIACTW PECYPCOCBEPEXXEHUA

B JINTENHOM MNMPOVN3BOACTBE

OTAMBKM COCTABISIIOT 3HAYHMTENLHYIO JIOTIO TIO
Macce M TPYIOEMKOCTH HM3TOTOBIICHHS JIFOOOTO BHA
MPOAYKIMU MAalIMHOCTpOeHus. Ha juTsle 3aroTOBKM
B 00mmeM o0beMe MPOM3BOJCTBA aBTOMOOHIECTPOC-
Hus npuxoautcs 8—10%, Tpakropoctpoenns — 15-18,
cenbXo3MaIMHocTpoenus — 15-20, nBurareneii cTan-
kocTpoenus — 70—80%. OT kauecTBa OTIUBOK, X TOU-
HOCTH K DKOHOMHWYHOCTHU B UTOI'C 3aBUCUT U KAYCCTBO
KOHEYHOM MPOIYKIIMU — JIBUTATeNIeld, CTAHKOB, aBTO-
MOOWJIeH, TPAKTOPOB M APYTHUX MAIIMHOCTPOUTEIb-
HbIX u3aenui. Kak mokasplBaeT MUpPOBOM OIBIT, CO-
BCPHICHCTBOBAHUC I/I3):[eJ'II/II71 MAIIMHOCTPOCHHA HEBO3-
MOXHO 0€3 CYIIeCTBEHHOTO TOBBIIICHHUS CIOKHOCTH,
Ka4yeCTBa, SKCILIyaTallMOHHBIX CBOI71CTB, TOYHOCTH
U YMCHBUICHHA TOJIIWHBI CTCHOK JIMTBIX 3arOTOBOK.
3a mocneqaue 30 jeT B 3apy0eKHOM MAaITHHOCTPOC-
HUU JOITYCKU U MNPUITYCKU Ha OTIIMBKH 6BUII/I CHUKCHBI
B 1,5-2,0 pa3a, MeTaIOEMKOCTh MPOAYKITNH YMEHB-
mena Ha 10-20%, yaenbHBINH pacxo/ 3JeKTPOIHEPTUN
Ha MIaBKy 1 T crutaBoB yMmensbIeH B 1,5-2,0 paza.

Ha coBpeMeHHOM 3Tarne pa3BUTUSI MAIIMHOCTPOE-
HUA TICPEN JIUTEHHBIM IMPOU3BOACTBOM CTOUT pPAa IEP-
BOOYEPEIHBIX HAIPABICHUN B 00JIACTH pecypcoche-
PEeKEHHSI, KOTOphIe MOXKHO c(hOpMyIMpOBATH CIIETYIO-
M 00pa3oM.

1. TexHOMOTMYECKOE TTEPEOCHAIIICHUE CTEPIKHEBO-
ro MPOU3BOJCTBA C MEPEXOJOM Ha dHeprocOeperaro-
HIKE TPOLIECCHI OTBEPIKIACHUS CTEPIKHEH.

2. IlepeocHamierne GOPMOBOYHBIX OT/ICIICHUN JTH-
TEHHBIX IIEXOB C TIEPEXO0IOM Ha BHICOKOTIPOU3BOTUTEIb-
HOE U 3Heprocodeperaroiiee GHOPMOBOIHOE 000PYIIO-
BaHHE.

3. Mcnonp30BaHme aBTOMATU3AIMHN IPOIEcca CMe-
CETNPUTOTOBJICHUSI TIPH TIPUTOTOBJICHUH (JOPMOBOUHBIX
U CTEPIKHEBBIX CMECEH.

4. HpI/IFOTOBHeHHe KaQ4YC€CTBCHHBIX CIIJIaBOB C HC-
IMOJIb30BAHHWEM B HIUXTEC JIOMa U CTPYXKKHU U IIPUME-

HEHHE COBPEMEHHBIX METOJ0B BHEMEUHOW obpa-
60TKH.

5. Wcnonb30BaHUE COBPEMEHHBIX TEXHOJIOIHN Clie-
[IUAIBHBIX METOJIOB JINThSI MPHU TMPOU3BOICTBE BBHICO-
KOKa4eCTBEHHBIX OTIINBOK.

6. I[Ipumenenue coBpeMeHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH TP pa3pabOTKe OTIMBKHU, MOJEINPOBA-
HUH TIPOIECCOB JIUTHS, CO3AaHUM JINTEHHOTO 000pY-
JIOBaHUS U OCHACTKHU.

[IpuBenem mpuMepsl HEKOTOPHIX pazpadoTok OAO
«benHUWauT» B 0bnactu pecypcocOepekeHus B JH-
TEHHOM NPOU3BOJICTBE.

Taxk, Ha momto crepkHer mpuxomgutcst 6onee 30%
TPYIOEMKOCTH H3TOTOBJIEHUS OTIMBOK. CTepHH
OTIpE/IETISIIOT TOYHOCTh T€OMETPUH U KadeCTBO BHY-
TPEHHUX MOBEPXHOCTEH JINTHIX AeTaned. Iloaromy
BBIOOp ONTHMAJILHON TEXHOJOTHU — OJIHA U3 BaYKHEH-
X mpooem.

B cBs13u ¢ BO3pacTaroei ClI0)KHOCTBIO KOHCTPYK-
IIUU OTJIUBOK (pHC. 1) MOCTOSHHO MOBBIIIAIOTCS Tpe-
OOBaHMS K TEXHOJIOTHUECKUM CBOMCTBAM CTEPIKHEH.

Bo MHOrux JuTeHHBIX LeXaX KPyHMHOCEPUUHOIO
M CEepUITHOTO IPOM3BOJCTBA OTIMBOK H3TOTOBJICHHE
CTepXKHEeH MPOU3BOINIIN C OTBEPIK/IEHUEM HX B Harpe-
BaeMON OCHAcTKe. DTOT mporiecc ocBomiau B 50-¢
roasl XX B. U OH IPAKTUYECKU MOJHOCTBIO 3aMEHUII
W3TOTOBJICHUE CTEPIKHEN C TEIJIOBOU CYIIKOM B CyIIIN-
nax. OHaKo B HacToOsIIee BpeMs JaHHBIH Mpolecc He
COOTBETCTBYET TPEOOBAHMSM, MPEIbIBIIEMbIM K CO-
BPEMEHHBIM TEXHOJIOTHUAM, M3-3a MPHUCYIINX €My He-
JIOCTATKOB:

® TIOHMKEHHAs pa3MepHasi TOYHOCTH IMOy4aeMbIX
CTep)KHEH, YTo He 00ecreYnBaCT TOUHOCTH, TOHKOCTECH-
HOCTH U CIIO)KHOCTH OTJINBOK;

® 3HAUMTENbHBIE DHEPro3aTparsl Ha HarpeB Oc-
HACTKH;
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Puc. 1. HpI/IMepLI CJ'IO)KHOHpO(bI/I.HI)HI)IX OTJIMBOK M3 KCJIC30YIIICPOAUCTHIX CIIJIaBOB: d — 010K HUJIUHIAPOB; 0 — royiopka 0J0Ka
HUJIUHIAPOB

® BEIOPOCHI B OKPYKAFOIIYIO Cpely TOKCHUHBIX Ta-
30B, YXYALIAOIINX CAHUTAPHO-TUTUEHNIECKYIO U DKO-
JIOTHYECKYIO0 0OOCTaHOBKY.

B nocnennue roasl B JIMTEHHOM MPOU3BOJICTBE 3a
PpyOeKOM MPOU30IILTY 3HAYUTETbHBIC H3MEHEHHS B TEX-
HOJIOTMU U3TOTOBIIEHUS CTEPKHEN B CEpUHOM U Mac-
COBOM TNPOU3BOACTBE OTINBOK. CeroaHs U3BECTHO He-
CKOJIBKO TaKMX METOJI0B. X 00Imuii mpu3HaK — 0oTBEp-
JKJIEHUE YIJIOTHEHHOM B «XOJIOIHOW» OCHACTKE CMECHU
nponyBKkoi razoBeiM oTBepauteneM (I'O). Haubonee
pacnpocTpaHeHHbBIMU MeTofamu siBisitorcst Cold-box-
amin-riponiecc, MF-niporniecc (Betaset), nokcu-SO,-
poIecc.

[TpuHIMNHATEHBIME TPEUMYILECTBAMU HOBBIX «XO-
JIOTHBIX» TIPOLIECCOB OTBEPIKACHHS CTEP)KHEH 10 CpaB-
HEHHIO C TEIJIOBBIM OTBEPIKJICHUEM SIBIISIFOTCS TTOBBI-
HIEHWE Pa3MEPHONW M MAcCOBOM TOYHOCTU CTEPIKHEN
U OTJIMBOK; KOPOTKHUH IMKII ITPOU3BOJCTBA; BBICOKAS
TEKy4YeCTh CTEPKHEBBIX CMeceid, oOecreunBaromast
BO3MO)KHOCTh Ka4€CTBEHHOTO YIUIOTHEHHSI CTepIKHEH
B OCHACTKE; IMpUMEHEeHHe 0osiee JelIeBoil CTepiKHe-
BOM OCHACTKH U3 JIepeBa, IUIacTMacc U JIPyrux Mate-
pHaNoB; 3HAYUTEIbHOE CHIDKEHHE 3aTpaT 3Heprope-
CYpCOB; CHIKEHHME Opaka CTep)KHeH, Tak Kak cTep-
JKEHb TIPU TIPOJYBKE OTBEPIKIAETCS 110 BCEMY 00BbeMY
U IPHOOpETAET BHICOKYIO POYHOCTb.

B CIIA u EBpone B «ropsdeii» oCHacTKe H3ro-
TaBIMBaIOT Bcero okosio 10—15% crepkueil, a B «xo-
noauon» — 85-90%, B TOoM uucie npumepro 60%
Cold-box-amin-niporieccoM (AMHH-ITPOLIECCOM), BCIIC-
CTBHUE €r0 CYIIECTBEHHBIX TEXHHUKO-DKOHOMHYECKUX
PEUMYIIECTB.

IIpoBeneHHbIN aHAIN3 TEXHOIOIMYECKUX IIPOLEC-
COB U 00OpYIOBaHMS W3BECTHBIX MHPOBBIX MPOH3BO-
nuTenei crepskaeBoro obopymoanus (Laempe (I'ep-
manws), Loramendi (Mcnanumst), IMF (Mtamms), NANI-

VA (SInonus) u n1p.), TEOPETUUECKUE U IKCIIEPUMEH-
TaJIbHBIE MCCIIEA0BAHUS TO3BOIMIN MPHUCTYIUTH K pas-
paboTKe pa3IMYHBIX BaPHAHTOB COBPEMEHHBIX IPO-
JIyBOUHBIX TEXHOJOTMH M CHENUaIN3UPOBAHHOTO
obopymoBanus Ay dTuX TexHonoruit [1]. Ha ocHoBe
3TOro pa3paboTaHa KOHIEMIHA TEXHWYECKOTo Tepe-
BOOPY’KEHHUS CTEPKHEBOTO MPOU3BOJCTBA, BKIIIOYAIO-
ias:

1) onTUMH3AIINIO TEXHOIOTHH ITPON3BOICTBA U KOH-
CTPYKIIMIO CTEP)KHEW C 00bEIMHEHHEM UX B MOHOOJIO-
KU C BHYTPEHHUMH TMOJOCTIMH;

2) co3zaHue CIEIHUAIBHOTO CTEPIKHEBOIO 000py-
JIOBaHUS IS U3TOTOBJICHUS CTEPXKHEH Mo MpOoayBOY-
HBIM TEXHOJIOTHSIM;

3) pa3paboTKy COBPEMEHHOI TEXHOJIOIMU U 000-
PYZOBaHMS CMECETPUTOTOBIICHHNS;

4) aHau3, UCCIICOBaHUS U BBIOOP ONTUMAJIbHBIX
COCTAaBOB CTEP)KHEBBIX CMECei C MPUMEHEHHEM CBsI-
3YIOIMIMX MaTeprajoB Pa3InYHBIX TPOU3BOUTENECH;

5) BEIOOp COBpPEMEHHBIX TEXHOJIOTUH HelTpain3a-
[IUH BPEJHBIX BBIOPOCOB CTEPIKHEBOTO MPOU3BOJICTBA;

6) pa3pabOTKy COBPEMEHHBIX CIIOCOOOB OKpPaCKU
U NOJCYILIKH CTEPIKHEH.

[lepBble KpynHBIE MPOMBINUICHHBIE HCIBITAHUS
HOBBIX TEXHOJIOTUH Ha OCHOBE COBPEMEHHBIX IOJIXO-
JIOB K TEXHHYECKOMY TTEPEBOOPYKEHHIO OBLIN HAa4aThI
u nipoBenieHs! Ha [10 «MT3».

AHanu3 CTOMMOCTH HM3TOTOBJIEHUS CTEpP)KHEH IO
texnosoruu Cold-box-amin B HarpeBaeMoil OCHACTKe
(mo TemoBoi cyiike) (Ha ocHoBaHUM paboThl YII
«Muctutytr benrHUWnut» ¢ PYII «MT3» 1 nanHbIM
PYIT «MT3» mo pesyasratam palOOThI) IO3BOJISET
c(hopMyIHpOBaTh CIEIYIONINEe OCHOBHBIE CTAThU JKO-
Homuu TexHosnoruu Cold-box-amin:

® CHIDKEHHE MAacChl CTEp)KHEH 3a CUeT BBITIOJIHE-
aust nojgoctei — 20-30%:;
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Taonuma 1. O6opynosanne OAO «besxtHUWmT» 1iist mpousBoacTBa crep:kueii mo Cold-box-amin-npomneccy,
nocrapjeHHoe B crpansl CHI' B 2000-2008 rr.

IIpennpusiTue-3axka3zunk
Moznens
CTEPKHEBON | A0 «Aprommsensy, | PYTT «MT3», 340 OAO «Tyracserhit] by Va3, | 0AO KMIIO», | IO «BenA3», |PYIT Jludrrmammy,
MaIIuHbI (<A30B3HSKTPOCTHJ'IB», MOTOPHBIX 3aBO/»,
r. SIpocnasis, 1. . MUHCK, ej1. . MUHCK, ej1. 1. Kazaup, ej. . Morwuies, ef. r. Morwuies, ef.
. Mapuynons, ef1. ell.

4747b2K1 6 8 3 2 1 — 1
4752K1 - - 1 — - 1
4760b2K1 — 2 - — — —
470952 — 1 - - — —
4751Bb1K2 — — — - 3 — 1
Bcero 6 11 4 2 4 1 1 1

e SKOHOMHS TPUPOHOTO raza — 85 M3/T rogHOro
JIUTHS;

e cHIDKeHHE Opaka onBoK — Ha 20—40%;

e cHIDKeHHE Opaka ctepxkHeil — Ha 10-20%;

e CHIDKEHHE pacxoja necka — Ha 5—10%;

® CHIDKEHHE PACXO/I0B Ha U3TOTOBJIEHUE U PEMOHT
ocHacTku — Ha 40-50% [2].

B pesynbrare pabor cozgana ramma oOopynoBa-
HUsI, KOTOpPOE HAIlIO LIMPOKOE NPUMEHEHHE Ha Ma-
HIMHOCTPOUTENbHBIX npeanpuarusax crpan CHI
(Tabm. 1).

Baxxuelmnm 3B€HOM B TEXHOJIOTHH IIPOU3BOJICTBA
OTJIMBOK SIBJISIETCS POLIECC Oy YSHUSI TUTEHHBIX (GOPM.
Hdonst paznuuHblX mpoueccoB ¢GopmMooOpa3zoBaHUs
B NPOM3BOJICTBE OTIMBOK U3 JKEJIE30YIJIEPOAUCTHIX
CIJIAaBOB IIPUBEICHA Ha PHC. 2.

W3 pucynka BumHO, 4T0 0cHOBHAs 105s (60—70%)
OTJIMBOK U3 XKEJIEe30yIVIEPOANUCTHIX CIJIAaBOB IPOU3BO-
JUTCS JINTHEM B ChIPbIE TIECYAHO-ITIMHUCTBIE (POPMBI.

[Iponecc yruiorHenus GOpMbl 3aBUCUT OT CIIOCO-
0a cuioBOro Bo3uelcTBUA Ha cMech. Ha mosenenue
CMECH MpH YIUIOTHEHHH CYLIECTBEHHO BJIMSET CKO-
POCTh U3MEHEHHUS CKUMAIOLINX YCHIINIA, TO3TOMY BCE
CH0CcOOBI M3rOTOBJIEHUS (OPM, IPU KOTOPHIX HA CMEChH
BO3JEICTBYIOT CHJIOBBIMH METOAAMH, ACISATCS HA JBa
OOJIPIIMX KJIacca: AMHAMMYECKHE U CTAaTUYECKHE CIIO-
co0bl. II1poxo UCIoIb3yIOT Ha IPaKTUKE TAKXkKe pas-
JMYHbIE KOMOMHAIMM Ha3BaHHBIX CIIOCOOOB.

st AMHAMMYECKHUX CIIOCO0OB YIJIOTHEHUS (op-
MOBOYHBIX CMECEH, B KOTOPBIX CYILECTBEHHYIO POJb
UTPalOT MHEPLHMOHHBIE CUJIbI, XapaKTEpHa BbICOKAas
CKOPOCTb Je(popMaly CMECH.

HaunOonee nepcrieKTUBHBIM SIBISICTCS Ta301UHA-
MHYECKOE YIUIOTHEHHE, & IMEHHO CIIOCOObI, OCHOBAH-
HbIE HA MCIOJIBb30BAaHUM SHEPIHMU ITHEBMATHYECKOIO
UMITyJbCa, a TaKkXe KOMOMHHUPOBAHHBIE CIIOCOOBI
YIUIOTHEHHUS Ha ero ocHose. JlJs peanu3anuu JaHHO-
ro MeToja co3aana popMOBOYHAS MALIMHA BO3LYILIHO-
UMITYJBCHOTO ymiioTHeHusi Mol. 4841. B pesynbrare
NPOBEJCHHBIX MCCIICAOBAHUN OB  yCTaHOBJICHBI
CJIeAYIOIIME NPEUMYIIECTBAa JAHHOTO METoJa YIUIOT-
HeHus (¢opM [3]: BBICOKas TIOTHOCTH (POPMBI Y MO-

JISIEHOM TITUTHI M TIO BCEMY 00BEMY, TBEPIOCTh (PopM
1o Jay mocturaet 98 en.; 3pPeKTHBHOE YIIJIOTHEHHE
BBICOKHX OOJBAaHOB ()OPMBI (C OTHOCHUTEIHHON BBICO-
Toit H/B 1o 1,5); ucronp30BaHUE OOBIYHBIX ITECYAHO-
MIMHKUCTBIX CMECEH WM CIIEHANIBHBIX CMECeH ¢ Io-
BbIIIEHHONH npouHocThio 110 0,2 Mlla; yBenuueHue
ra3oMpOHUIIAEMOCTH cMecH B 1,2 paza 1o cpaBHEHHIO
C YIUIOTHEHWEM IIPH MPECCOBAHWU;IOBHINICHUE pPa3-
MEpPHOH U MacCOBOW TOYHOCTH OTIUBOK, CHIDKEHHE
ux maccel 10 10% 1o cpaBHEHUIO ¢ OTJIMBKaMH, MO-
Jy4aeMbIMU BCTPSXUBAOIIE-TIPECCOBON (POPMOBKOIA.

K cratuueckum crioco0aM HM3rOTOBJICHHUS JIMTEH-
HBIX ()OPM OTHOCSTCS CIIOCOOBI, CBS3aHHBIE C TIPECCO-
BaHUEM, KOTJIa B OTIOKY 3aIPECCOBBIBACTCSI HEOOXO M-
MBIii 00BeM cMmecH. [t 3TuX crmoco0oB XapakTepHO
OTHOCHUTEIIFHO MEJUIEHHOE YBEJIMUYEHHUE COKUMAIOIICH
HaArpy3KH, KOTJia TPOIEecC YIUIOTHEHUS IUTCS He-
CKOJIBKO CEKYH]I, @ CKOPOCTb JIBIKEHUS ITPECCYIOIIETO
aJleMeHTa (WM MOZCIBHOH IUIMTHI) OTHOCHTEIIBHO
OTIOKH HE TPEBBINIaeT 00bI9HO 1 M/C.

®DopMOBKa MPEeCCOBaHUEM 00JaIaeT CIIEAYIOIH-
MU TPEUMYIIECTBAMH IO CPABHEHUIO C JIPYTHMHU Me-
TOJJaMH YIUIOTHEHUSI:
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Puc. 2. Jlons pa3nu4HbIX nporeccoB (opMooOpa3oBaHus B IPo-

U3BOJICTBE OTIUBOK U3 JKEIE30yIIepONUCThIX ciaBoB: [II'dD —

JUTHE B ChIpBIE NecyaHo-rIHHHUCTHIE hopMbr; XTC — B pazoBble

¢dopmsr u3 XTC; JIK — B kokwb; LIBJI — nieHTpobexHOE TUTHE;

HJI — menpepsiBaoe uThe; JII'M — nThe 10 ra3uuuupyeMeIM

mozensiv; O®D — B o6oroukoBsie Gpopmbl; IBM — no BeluIaBIsie-
MBIM MOJEIIAM
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Puc. 3. Mammna BepTHKAIbHO-CTOMIOYHON GpOopMOBKHY MOz, 4812, popma U OTIMBKHU

* OTCYTCTBYIOT IIyM, BUOpamusi, JHHAMHUYECKUE
Harpy3ku Ha QyH/JIaMeHT;

* OTJIMBKH, MTOJTyYCHHBIC B IPECCOBAHHBIX (hopMax
(Ipu ONTUMAJIBHOM WX YIUIOTHEHHH), UMEIOT BBICO-
KyI0 TOYHOCTb;

* OTHOCHUTEJIBHO HEOONbIIAs TPOIOIKUTEILHOCTD
npoliecca yIUIOTHEHHUS.

B cBs13u ¢ 3TMM (OpPMOBKA PECCOBAHHEM MOXKET
paccMaTpuBaThCs Kak MEepPCIEeKTHBHASL, 0COOEHHO NPH
MOJyYeHUH OTIMBOK, MMEIONIMX OTHOCHTEIBHO He-
GoJbIINe pa3Mepsl IO BBICOTE.

Jns peanuszanuu JaHHOTO METO/A YIIJIOTHEHUS
co3/laHa MalllHa BEPTUKaJIbHO-CTONOYHON (PopMOB-
ku Mon. 4812 (puc. 3), KoTopas HalUla MIMPOKOE
MpUMEHEHHE B MPOU3BOJCTBE OTIMBOK MOPIIHEBBIX
Kouen [4].

IIpuroroBnenue CTEpKHEBOM CMECH — BAXKHOE
3BEHO B TEXHOJIOTMUYECKOH LIENOYKe IIpolecca U3ro-
TOBJICHMSI CTEP>KHEM, TaKk KaK CBOMCTBA cCMeceil BO
MHOTOM TPEAONPENENSIOT paboyre XapaKTePUCTHKH
M3TOTAaBJIMBAEMBIX CTEp)KHEH M BIMSIOT HAa MHOTHE

M0Ka3aTeNM MPOU3BOJICTBA OTIIMBOK, B TOM UKCIIE U Ha
YPOBEHb MX Opaka U KOHEUHYH CTOMMOCTb.
OrmpeneneHo, YTO OCHOBHBIC MapaMeTPhl CTEPXK-
HEBOM CMECH 3aBUCSIT OT TEXHOJIOTMYECKUX XapaKTe-
PHUCTUK UCXOIHBIX KOMIIOHEHTOB CMECH U TapaMeTPOB
caMoro Tmporecca cMmecenpuroroBicHus. CKOPOCTh
Y pPaBHOMEPHOCTb pacipeiesieHsi KOMIIOHEHTOB CMe-
CH 110 €€ 00bEMY OIPE/ICIISIOTCS COBOKYITHOCThIO BO3-
NEHCTBUS HA HWHTPEANCHTHl CMECH HOPMAIBHBIX U
CIIBUTOBBIX HallpsKEHUU. B KauecTBe OCHOBHBIX CH-
JIOBBIX (DAaKTOPOB, 0OECIEUMBAIOIINX IPOLIECC Tepe-
MEIIUBAHUS, BBIICISIOT BHEITHUE HATPY3KH, IIEHTPO-
OC)KHBIC CHJIBI, TPABUTALIMOHHBIC CHJIbI M BUOPAIIMOH-
HbIC HATPY3KU. YPOBEHb HOPMAaJIbHBIX M CIBHUTOBBIX
HaINpsDKEHUH, ISHCTBYIOMIMX B CMecH M o0OecreunBa-
oIMx ee (HOPMUPOBAHUE, ONPEICIISICTCS Pa3JIuYHbI-
MU (pakTOpaMu, HO B OCHOBHOM 3aBHCHUT OT BSI3KOCTH
Y aJIr€3MOHHO-KOT€3UOHHBIX CBOMCTB CBS3YIOIIETO.
OmnpeeneHa r1aBHasi KOHIICTILUS B 00JaCTH CMe-
CEIPUTOTOBUTEIILHOTO 000PYA0BaHUS VISl MAIIIMHHO-
ro npou3BojICTBa cTeprkHel 1o metony Cold-box-amin,
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Puc. 4. Cmecurenu nepuoaudeckoro (a), HEMpepbsIBHOTO (0) JEHCTBUS M CMECEIPUTOTOBUTENbHAS YCTAaHOBKA (8)

KOTOpas MpeJIoiaracT OpraHu3alnui eHTPan30-
BAaHHOTO TPUTOTOBJIEHUSI CMECH C IOCIEAYIOLIEH ee
JIOCTaBKOH KIOOEIISIMU B PACXOHbIC OYHKEpPhI MaIIIHH;
BCTpPAaMBaHUE CMECUTENICH HEMOCPEACTBEHHO B KOH-
CTPYKIIUIO CTEPKHEBON MAITUHBI.

YCTaHOBIIEHO, YTO OCHOBHBIMH Y3JIaMU CHUCTEM
CMECENPUTOTOBICHHUS SIBIISIOTCS CMECHTENb, arpera-
Thl 1 MEXaHHM3MBI 110JIa4d ¥ JIO3UPOBAHUS CYXOTO Tie-
CKa W )KHJIKUX CBSI3YIOIIUX KOMIIOHEHTOB. Pa3inuHbie
TEXHOJIOTUYECKHE CXEMbl YCTAaHOBOK CMECETPUIOTOB-
JICHUS! MOJKHO TIOJTy4UTh, KOMOMHHPYS 3TH Y36l [5].

Pa3zpaboTaHbl KOHCTPYKIIMH CMECHTEJCH Tepro-
mudeckoro (puc. 4, a) M HenpepbeBHOTO (puc. 4, 6)
JNEHCTBUST W CMECEIPUTOTOBHTEIBHBIX YCTAaHOBOK
(puc. 4, 8) U TPUTOTOBJICHUS CTEPKHEBBIX MECYAHO-
CMOJISTHBIX CMECE.

[Ipu IpUroTOBNIEHUH TIECYAHO-TJIMHUCTBIX CMECeH
HauboJIee PacpoOCTPAHEHHBIMH U TPAUITMOHHO ITPH-
MEHSIEMBIMU B JIUTEHHOM TPOHU3BOICTBE SBJISLTUCH JI0
HE/IaBHETO BPEMEHH CMECHUTENIM C HETIOJBUKHOW Ya-
el ¥ KaTKamH, BPAIIAOIIUMUCS BOKPYT TOPHU30H-
TaJIbHBIX OCEH.

YcraHoBiieHO [6], UTO HamIydllee COOTHOLICHUE
«Ka4eCTBO CMECH — IPOU3BOIUTEIBHOCTh — DHEPIo-
3((heKTUBHOCTH» 00€CIIeYnBaeTCsl MPH HCIIOJIb30Ba-
HUU OCCKaTKOBBIX, WK BUXPEBBIX cMecutenei. [Ipu-
TOTOBJICHHE TTE€CYAHO-IJIMHUCTHIX CMECEH C MCII0Ib30-
BaHUEM BUXPEBOTO CMEIIUBAHHS UMEET CIICAYIOIIHIA
PSI IPEUMYIIIECTB:

® BUXPEBOW CMECHUTEIb 10 CPABHEHHUIO C KaTKO-
BEIM 00Janaet Oornee Bbicokoi (B 1,5-2,0 pasa) mpo-
W3BOJIUTEIILHOCTHIO M 00€CIIeYNBaeT TOBHIIICHUE Ka-
YECTBEHHBIX XapaKTEPUCTHK (POPMOBOYHOH IMecYaHO-

DJIMHUCTOM CMecH: rasompoHunaemocts B 1,2-1,5
pa3a; npoyHocTs — Ha 10-15%; ynnotHsemMocTh — Ha
15-20%;

® yIIeJIbHOE PHEPronoTpediieHne BUXPEBOrO CMe-
cutens B 1,5-2,0 pa3a Huxke, 4UeM KaTKOBOT'O, BpeMs
3ameca — 1,0—1,5 MuH ¢ 3arpy3Koil U BBITPY3KOH CMECH;

® SKOHOMHSI SHEPro3arpar Mo CPaBHEHUIO C KaTKO-
BBIMM CMECHUTENISIMU ¢ Maccoll 3ameca 1 T3a 1 rox co-
crasiser 0 100 Teic. KBT/4 B O IpH IBYyXCMEHHOM
peXHUME;

e HENpEPBIBHAS a’palisl CMECH BO BPEMsI IlepeMe-
MIMBAaHMS YIy4ylIaeT ee (OpMyeMOCTb M YIUIOTHsE-
MOCTb, IO3BOJISIET TOTOBUTH BBICOKOIIPOYHBIE CMECH
10 2 MlIla npakTiuuecku IpHu COXpaHEHUH IPOU3BOIHU-
TEIBHOCTH CMECHTEIIS.

Ha ocHoBe 3TOl TEXHOJIOTMH BUXPEBOTO CMELIH-
BaHMA pa3pabOTaHbl aBTOMAaTH3UPOBAHHbIE CMECEIPH-
TOTOBUTENIbHBIE KOMIUIEKCHI pa3iIMYHOM MPOU3BOIU-
TEIBHOCTH, BKIIIOUAIOLINE CMECUTENb, CHCTEMY J103U-
pOBaHUsI KOMIIOHEHTOB M KOHTPOJISI KauecTBa MPUTO-
TOBJICHHOU (POPMOBOUHOHN cMecH (pHC. 5).

Puc. 5. Otnaaxa aBTOMaTU3UPOBAHHOIO CMECEIPUIOTOBUTEIb-
HOTr'o KoMIlIeKca MoJ. 4847
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Puc. 6. [IpoexkTupoBaHNE OTIUBOK M TEXHOJIOTHYECKOI OCHACTKH

Puc. 7. [IpoexTupoBaHHE TEXHOIOTHYECKOTO 00OPYIOBAHUS

CyIecTBeHHYI0 pecypcocOeperamulyo pojib B 2. IlpoexTupoBaHuEe TEXHOIOTUUECKOro 000pya0-
COBPEMEHHOM JIUTEHHOM MPOM3BOJICTBE B HACTOsIee  BaHUS (puc. 7).
BpEMsl UTPAET IPUMEHEHUE KOMIIBIOTEPHBIX TEXHOJIO- 3. MonenupoBaHue NPOLECCOB JIUThA (PUC. 8).
TUH Ha BCeX CTaJuAX MOJIyYEeHUs OTIMBKH [7]: Takum 00pazom, TUTEHHOE MPOU3BOACTBO Peciy-

1. IIpoekTupoBaHue OTIIMBKHU U TeXHOJOrHueckor  Onuku benapycek u crpan CHI™ Ha coBpeMeHHOM 3Ta-
OCHacTKH (puc. 6). M€ €r0 Pa3BUTHUSI UMEET CYIICCTBEHHEIC PE3EPBBI pe-
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Puc. 8. MonenupoBaHue NpoueccoB JUThs

cypcocoepexenus. [IpuyeM 3HaunTeNbHAS YaCTh TeX-  cOepekeHue, paspadarbiBactest B Pecriyomke benapych
HOJIOTUI 1 000pyAOBaHMUsI, 00ECIICYNBAIONINX PECYPCO-  CHIIAMHU OTEUECTBEHHBIX HHKCHEPOB U YUCHBIX.
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