F OPrAHU3ALUUA NPOU3BOACTBA

M. H. JoueHko

Onur coTpyOHuuecTBa dupmbl Laempe
n OO0 “JlebensaHckmit MALLIMHOCTPOUTENbHbIN
30B0f4" B MOAEPHM3AUMKU NIUTEUHOrO

NPOM3BOACTBA

OO0 “JlebensHCKmit MALUMHOCTPOUTENbHLIA  3a-
gon” (“JTeMA3") — omMH M3 OCHOBHBIX POCCHMICKMX
NPOMW3BOAMTENEN MOTPYXHbLIX LEHTPOBEXHbIX HACOCOB
ons nobblun HedTU. 30BOA TAKXKE WM3rOTOBASET LEHT-
pPoBEXHbIE HACOCH AN NEepPekadykn HedpTenpoayKTos,
MOPLUHEBLIE U MYHXEPHbIE HACOCH PA3AMYHOTO THMA
M HO3HAYEHWS, B TOM YMCre LSl TOMHOM SHEPreTUku
M CNeumansHoro cygoctpoerus. Mctopusa sasopa, Ha-
cunteiBatowas yxe >60 net, TeCHO CBA3AHA C PA3BMU-
TMem HedbTenobbIBAIOWEN MPOMBILLIIEHHOCTU.

[o Hauyana MomepHW3auuM AMTERHOro MNPOM3BOA-
CTBA OTNMBKM PabOUMX OPraHOB MOTrPYXHbIX HACOCOB
MOMYYQsM B ChIPbIX NECHAHbIX POPMAX, M3FOTOBSEMbIX
HO BCTPSXMBAIOLMX MallmMHax. Bce onepaumm npocra-
HOBKM, Cbema u COOPKM GOPM BHIMOMHANM BPYHHYIO.
CrepxHM NPOU3BOAUIM BPYYHYIO C TEMIOBOM CYLIKOM
HQ MOSYOBTOMATAX MO “ropsunm” AWMKaM. 3anMeanu
dopmbl Ha nnauy. PuUsnyeckn U3HOLIEHHOE U MOPOSb-
HO ycTapeswee 060PyAOBAHME, HECOBEPLUEHHAN TEX-
HOJOTUS, BLICOKMI ypOBEHL BPaKa TpeboBaNM OT NUTEN-
LMKOB “repondeckmx” yeunmii ans obecrneyeHmns IUTbimu
AETANAMN MEXAHOCHOPOYHOrO NPOM3BOACTBA 30BOAA.

Cotpyaruuectso dupm Laempe u JleMA3 npo-
LOMKAETC yXe HEeCcKonbko net. Pesynstat — nonHas
MOZEPHU3ALMS NIUTEHHOTO MPOU3BOACTBA, KOTOPAS Bbi-
NOMHANACH B HECKOSLKO 3TAMOB.

Stan |. beinn nocraenexsl M 3anyweHs B paboty
0BG ManbIX NeckocTperbHbix asTomata Ttuna LL10 B
KOMIMIIEKTE C CUCTEMAMM CMECEMNPUrOTOBNEHUS M OYM-
CTKM BO34yXA. [NABHbIE L€ X 3TOrO 3TANA:

® MpOBEPKA MPUHUMAMANBHON BO3MOXHOCTM MOMy-
4aTb OTNMBKM PABOYMX OPraHOB MOTPYXHbIX HACO-

COB B CTEPXHEBbIX MAKETAX B CTOMOYHBIX HGOPMAX U

oueHKa 3PpPEKTUBHOCTU TEXHONOMMKU, BLIBOP ONTH-

MQnbHOTO CNOCcoBa XONOAHOIO OTBEPXAEHUS;

OTPABOTKA TEXHOMOTMYECKUX PEXMMOB;

BIGOP MOAENBHOM OCHACTKMU.

[lna peluenns 3Tux 30404 NEPBbIE CTEPXHEBbIE AB-
TOMATHI BbINM OCHALLEHBI CNELUMANTbHBIMU FA30reHepa-
Topamu ana Tpex npoueccos otsepxaerna (Cold box
amin, Beta set u COy) ¢ uenbio BrIBOPA ONTUMANLHO-
FO M3 HWUX MPUMEHMTENBHO K CYLLECTBYIOLWLEN HOMEHK-
natype otnmeok. [lpeanoxeHHas KOHUEenuMs Ha ToT
nepuon BpemeHn ObiNa MUOHEPCKUM pEeLIEHWMEM AN
Poccun, xoTa B MMPOBOM NPAKTMKE METOA NUTbA B
CTEPXHEBbIE MAKETH HAXOAMN 6OMbLIOE NPUMEHEHKE.
B cnydae oTpuuaTENbHOTO PE3yNnbTaTa OTHOCUTENBHO
NPUMEHEHUS CTOMOYHOM POPMOBKM U NUTbA B CTEPX-
HEBbIE MAKETHl MPEAnONaranoch, Y4TO MOCTABIAEHHOE
obopynoBaHue ByaeT UCNONb3OBATLCA TOMBKO AR M3-
FOTOBNIEHWUA BHYTPEHHMX CTEPXHEN.

[MpoBeneHHbie B TeyeHue | roga UCMbITAHMS NOKA-
301K, Y4TO NPM ZHAYUTENBLHOM YNYYLLIEHUU KAQYECTBA OT-
NMBOK (YBENUYEHMU TOYHOCTM, YMEHbBLUEHWMU LLIEPOXO-
BATOCTM MOBEPXHOCTM) KAK MO BHYTPEHHUM Heobpa-
BATHIBAEMBIM NMPOTOYHBIM 30HOM, TAK M MO BHELHMM
NOBEPXHOCTSIM, MPOLECC T B CTOMOYHbIE POPMSI
Ha ocHose TexHomormn Cold box amin nossonser
obecneynTs MAKCUMAIbHYIO MPOM3BOAUTENBHOCTL, MO
CPABHEHMIO C APYIMMM TEXHONOMMAMM FO30BOrO OTBEPX-
nenuns (puc. 1). [dononHutensHo 6bIIO yCTAHOBREHO,
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« Puc. 1. 3anueka cro-
nouHbIX GOPM, KyCT OTIIU-
BOK MOcCne BbIOUBKM
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4To AN HoMeHknatypsl JIeMA3a MOXHO MCKIOUMTS
OKpACKy CTepxHel 6e3 yxyALeH s Ka4ecTBa OTIMBOK,
YTO 3HAYMUTENBHO YMPOCTMNO Texnpouecc. McrbitaHus
MOTPYXHbIX HOCOCOB C PABOYMMM OPIraHAMM, M3rOTOB-
JIEHHBIMM O HOBOM TEXHONOMM, MOKA3QIMU MOBbILLIE-
HMe pacxoaHsix xapaktepuctuk Hacocos Ha 10..15%
30 CHET MOBBILLIEHMS YUCTOTH PABOYMX OBEPXHOCTEN.

Pesynbtatel npuMeHeHus HOBOM TEXHOMOMUM OMNPAB-
[QNY BCE MPEAnofOXeHUs O NPABMILHOCTM BHIOPAH-
HOro Hanpasnexus. [ononHutenbHbie NpenmyLecTsa
B BLICOKOM MPOW3BOAUTENBHOCTH OBOPYAOBAHMA U TEX-
HOMOTUK MO3BOMMIM 3ABOLY MPUCTYNUTL K ClemytoLLe-
My 3TAMY MOAEPHU3ALMU.

Lenb atana Il 3aknioyanack B ocHAWEHUN NUTEN-
HOrO MNPOM3BOACTBA OBOPYAOBAHMEM, [LOCTATOYHbIM
AN MOSIHOTO NMepPexoad K HOBOM TexHonoruu. Ha stom
>tTane 6binM NOCTABNEHbI KOMMNEKT CTEPXHEBbIX MECc-
kocTpenbHbix asTomatos tuna LB50, LB25, LL10, cuc-
TEMbl  CMECEMNPUrOTOBNEHMS, MHEBMOTPAHCNIOPT AN
noaauu CBexero necka (OT pasrpyskM BArOHOB A0
OYHKEPOB CMECUTENEeN) M pereHepaTda, CUCTEMbl Bbi-
OUBKM M MEXAHUYECKOM pereHepaumu necka, yCTaHoB-
K1 ans ApobecTpyMHON ouncTkn otnmsok. JononHute-
neHo JIeMA3  yBenuumn npoTsXEeHHOCTb MOABECHOrO
3QNMBOYHOrO kOHBEMEepa ans Gopm M Npomssen nos-
HYIO PEKOHCTPYKUMIO MAGBUABHOTO OTAEneHms (B co-
TpyaHnuectee ¢ dpupmoit Inductotherm, CLUA). B pe-
3ynbTATE 30BOJ MOMHOCTLIO MEPEWENl HA HOBYIO Tex-
HOMOTUIO M3rOTOBAEHMS OTIMBOK, WMCKIIOYMB 3ANIUBKY
Ha nnauy. [MokasatensHo, 4To BCe 0boOpynoBAHME AN
bopMOOBPa30BAHMA “YyMECTUNOCE” B NPUCTPOMKE Nu-
TeiHoro uexa pasmepamm 70x11,5 m, nockonbky m3-
HOYANBHO MPOEKTOM He MPesyCMATPMBANOCL CTPOM-
TENbCTBO HOBOMO LEXA, O BECb MPOEKT MOAEPHM3a-
WM BLINONHAAM 6Ee3 OCTAHOBKM AENCTBYIOLLEro Mpo-
M3BOACTBA.

[MOMMMO €CTECTBEHHOTO AN CTOMOYHON GOPMOBKH
yBenuueHus Ko3pbULMEHTA MCNONb3OBAHUS METANNG,
BECbMA BOXKHLIM MPEUMYLLECTBOM HOBOM TEXHONOTUM
OKO3AMIOCh CYLIECTBEHHOE YMEHbLIEHUE LIEPOXOBATO-
CTU NOBEPXHOCTM OTNMBOK (10 R, =7), 4TO MaKCMManb-
HO MPUBAMXAET 3Ty TEXHOMOTMIO MONMYyYEHUs OTIIMBOK
pabounx OPraHoB MO YPOBHIO LIEPOXOBATOCTM MO-
BEPXHOCTU LETANEN K NUTHIO MO BhIMIABAAEMbIM MOLE-
nam (puc. 2), HO NPM HECOMOCTABMMO MEHbLLIEH TPYAO-
E€MKOCTU M CTOMMOCTM OTIMBOK. LHononHutensHoe ce-
pPbE3HOE MPEUMYLLECTBO HOBOM TEXHOMOTUM — UCKIIO-
yeHue nedbopMaLMM CTEPXKHEN MOA AENCTBMEM MAPO-
OMHAMMYECKMX U TEMOBbLIX HArPY30K B npouecce 3a-
JIMBKM, 4TO MOMHOCTBIO UCKMOUYMNO BedbOpMaLMIO Npo-
TOYHbIX MONOCTEN.

Mo paHHBIM 30BOACKOrO  BIOPO  HOPMUPOBAHUS
TPYAQ, TPYLOEMKOCTb MPOU3BOLACTBA JIUTHIX 3ATOTOBOK,
PABHO KOGK W TPYAOEMKOCTb MexaHoobpaboTku no
CTAPOM M HOBOM TEXHOMOMUAM, PA3NMYAIOTCS POBHO
BOBOE B MOMb3y HOBOW TEXHOMOTMKU. TAKOE CHUXEHUE
TPYAOEMKOCTU CBA3AHO C Oonee LUMPOKUMM BOZMOX-

A Puc.2. Otnuexa paboyero opraHa, Mony4YeHHas Ha
JleMA3e meTofom cTonouHoi GOPMOBKM B CTEPXKHEBBIX NA-
KeTax (a) u nuTbeM No BbINAABASEMBIM MOZenam (6)

HOCTSIMM NPW U3rOTOBNEHKU GOPM: HANPUMEP, CO CHU-
XEHUEM MPUMYCKOB HO MEXAHOOBPABOTKY — BbICOKME
bopmyembie BONBAHLI MO3BOMSIOT COKPATUTL KOMMYe-
CTBO CTEPXHEMN, YMEHbLIAKOTCS 3030Pbl MO 3HAKOBbIM
4ACTSIM, MOSBMIACH BO3MOXHOCTb M3MEHUTb KOHCTPYK-
umio petanen (COopHbIe KOHCTPYKLMKM CTAM LENbHOMM-
ToiMK). Kpome Toro, cyxas u TouHas dopma nossonset
3HQUUTENBHO COKPATUTL GOPMOBOYHBIE YKIOHbI, M3-30
OTCYTCTBMS 3QMIMBOB CYLLECTBEHHO COKPATUINCH BUHMLL-
Hble OMepaLuu.

Ocobo crefnyer OTMETUTb, UTO B PE3yNbTATE ONTU-
MM3ALMKM TEXHONOTMKM CTOMOYHOM (POPMOBKM COOTHO-
weHne macc metami/popma cocrasnsert (1,1...1,14)/1,
TO €CTb MOCCA METASIA MPEBLILLAET MACCY GOPMBI CO
CTEPXHAMU. DTOT BAXHEMLIMI nokasaTens dpdekTms-
HOCTM TEXHOMOMMUM — OfMH M3 CAMbIX BbICOKMX M3 U3BE-
CTHbIX B MMPOBOM MPAKTUKE NIUTbA B NECUAHbBIE GOPMI.

Sran Il mogepHU3aumu 3akMoOYanNcs B NOMHOM AB-
TOMATM3AUMM BCEX NEPUPEPUIHBIX U TPAHCTOPTHbBIX
onepaunit U OCBOEHUM CHUCTEMbI OABTOMATM3UMPOBAH-
HOrO YMNpPABAEHUs CTEPXHEBOro yyacTka. [nasHbie
304 04U ABTOMATM3ALMM, PELLAEMBIE HO 3TOM 3Tane
PEKOHCTPYKLMM:
® OBbILEHUE MPOU3BOAMUTENBHOCTU 30 CYET MCKIIO-

YEHMA PYYHBIX OMEPAUMit B 30HAX CTHIKOBKM TEXHO-

NIOTMYECKMX MEPEXOfoB: CbeM GOPM — TPAHCMop-

TUPOBAHME GOPM K y4acTKy cbopku — TpaHcnop-

TUPOBAHME W YCTAHOBKA CTOMOYHbIX GOPM HA 30a-

NIMBOYHBIM NOABECHOW KOHBEWEP;

e cokpauleHue paboyero NepcoHana, 3aHATOro TPy-

LOEMKUMU PYYHBIMU ONEPALMAMU;

UCKIIIOYEHME TAXENOrO PYYHOTO TPYAQ;
® VYMNpOLLEHME M ONTUMM3ALMA BHYTPULEXOBOWM NOTU-

CTWKM, CBA3GHHOM C [BMXEHMEM MOTOKOB (necka,

MOLAYM CBA3YIOLMX, TPAHCMOPTUMPOBKKM GOPM 1

cTepxHe);
® UCKIIOYEHUE WUIU MUHUMM3ALMS BPEISHOTO BIAMAHUS

“uenoseueckoro” GaKTOPA HA TEXMPOLECC, AOCTH-

XEHWE MOKCUMAITbHOM MOBTOPSEMOCTH  PEXMMOB

M3rOTOBNEHMS GOPM U CTEPXHEN;
® LEHTPAIM3OBAHHLIM KOHTPOSb 30 BCEMM MAPAMET-

pamu paboTbl Lexa, BKIKOYAS TEXHOMOTMYECKMe u

OPraHWU3ALMOHHBIE;

e cOOp M QHANM3 CTATUCTMYECKON MHPOPMAUMM O
pPaboTe LEXa B PEXMME PEANbHOTO BPEMEHM.
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A Puc.3. Cvem rotosbix bopm pobBOTOM CO CTEPXKHEBOTO
aBTOMATA

ObiTM OCHALLEHBI YHUBEPCANbHBIMK poboTamu (puc. 3);
YCTQHOBAEHA eAmMHas TPAHCMOPTHAS CUCTEMA NS CTO-

nouHbix GOPM, BKIIOYAKOWLAS BEPTUKANbHbIE Bydep-
Hble CKnagbl Aonga CO6pC1HHbIX CTONOK B 30HE CTEepXHe-
BbIX OBTOMATOB M TPOHCMOPTHYIO CUCTEMY BbIAQAYM TO-
TOBbIX CTOMOK (puc. 4). Boigaua cobpaHHbIX CTOMOUYHbIX
$OpPM HO MOABECHOM 3QNMBOYHBIA KOHBEMEP NMPOW3BO-
amTcs poBOTOM C MHOFOBYHKUMOHAMBHBIM 30XBATOM
(puc. 5). Mopauya CBA3YIOLWIMX KOMMNOHEHTOB M AMMHQ
NPOM3BOAMTCH U3 LEHTPANbHOM CTAHUMM K KAXLOMY
CTEPXHEBOMY LEHTPY.

B pesynstate momepHU3aLmMM IUTERHOE NMPOU3BOL-
ct80 JIeMA30 No OCHOBHBIM MPOU3BOACTBEHHBIM MO-
Kasatenam — cebecToOMMOCTH OTIMBOK, BHIPABOTKM HA
OOHOTO COTPYAHMKA, CbeMA OTAMBOK C 1 M2, a Takxe
NO YPOBHIO KQYECTBA OTIMBOK WM CMCTEME OPraHM3a-

A Puc. 4. TpaHcnopTHOs cUCTEMa A7 CTOMOUHBIX GOPM UMM NPOM3BOACTBA — B HACTOALIGE BPEMs ABNACTCA
OfIHUM M3 COMbIX MEPENOBLIX B CBOGH OTPACAM B MUPE.

Ha sTom 3Tane MOAEpHU3AUMM JIUTEMHOTO MPOM3- ABTOp 6n1arofapMT PYKOBOACTBO M CHEUMANNCTOB
BOLCTBA CTEPXHEBLIE LEHTPbLI 419 M3rOTOBNEHUs GOpM OO0 “JIeMA3” 3a npenocTasneHHyo MHGOPMAaLmMio.
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