N.H.OoueHko
1arotoBneHne oTNnMBOK B CTEPXHEBLIX dOpMax.

OnbIT dpupmbl Laempe B ocHaLLEHUW NUTenHbIX NPON3BOACTB
o6opynoBaHMEM U TexXHONoruemn

BeepeHve

13roToBneHne oTAMBOK METOAOM UTbS B

CTEP>XKHEBbIX hopMax MeeT AaBHHO UCTOPUI.

K «nnTbio B CTEPXXHSAX» B MPOLLUIOM NATENALL—

kv npmberanu B peakmx cry4vasx, korga apyru—

MW «TPagMUMOHHBLIMUWY cnocobamu Bbino He-
BO3MOXHO WN HepaumoHasbHO rnosyyaTb oT—
NMBKW. 3TO Kacanock, B 0CHOBHOM, EAVHNYHO—

ro UM MefikoCEPUINHOr0 M3roTOBMEHUS 0TI~

BOK C 0C060 CNOXHOWM BHELLHEN KOHhUrypaLm—

en. Takoe NonoxeHue [en coxpaHanocb Ao 28
KoHua 1980-x rr.

C nosiBneHnem TexHonoruu Isocure (60—
nee pacnpocTpaHeHHoe HanmeHoBaHve Cold—
box nnn Kongbokc—-ammH—npoLuecc), BHEOPEHHON U 3a—
nateHToBaHHom dmpmon Ashland B 1968 r., u ¢ ganb—
HEeNLIMM Pa3BUTUEM 3TOM TEXHOMOMUW, CUTYaLMa onga nu-—
TbA B CTEPXHEBbLIX JOpMax M3MeHUnach pagmkansHo. B
1970-1980~x rr. npouecc Cold—box akTBHO BHEApPS—
eTCcs Mo BCEMY MUPY B CTEPXXHEBOE NMPOU3BOACTBO, Bbl—
TECHSASt OMUHUPYIOLLIYIO HA TOT MOMEHT TEXHOMIOM MO «ro—
PAYNX ALLMKOBY. 3TO BbITECHEHWE MPOVNCXOANT U B HACTO—
filllee BPEMSI, HO MEHbLUMMM TeMMnaMu, Tak Kak Jona Ma—
LLUMHHBIX CNOCOB0B Mony4eHns CTEPXKHEN B ropsiyen oc—
HacTke 1 Tak ymeHbLumnack 0o 18% (no gaHHbIM XypHa-—
na «Giesserei», H6, 2006)". MHoro4ncneHHble TEXHON0—
rmyeckume npeumyllecTsa npouecca Cold—box no cpas-—
HEHWIO C OpYrMM TEXHONOTMAMM pPa3BEepHYTO ON1caHbI B
COTHSAX Nybnmkaummn B 3apybexxHon 1 0TEHECTBEHHOM NN—
TepaType.

Komnnekc goctomHeTs TexHonorun Cold-box (rnas—
HbIMW N3 KOTOPbIX ABNAOTCA HaMBbLICLUME CPean BCex U3—
BECTHbIX CNOCOH0B TOYHOCTb M NMPON3BOAUTENLHOCTD, B
COYeTaHUM C BbICTPbIM HAPACTaHMEM Y BbICOK/M YPOBHEM
NMPOYHOCTN CTEPXXHEN) cCo3[any BCe YCNoBMA ANs TOro,
4TOBbI MEeTo NMUTbA B CTEPXKHEBbLIE (HOPMbI MOMYYM HO—~
BOE Ka4eCTBO M CYLLIECTBEHHbIE NEPCMEKTUBbI.

MNepBbIMM 0CO3HaNM 3TN NEPCMNEKTUBLI aBTOMOBUNe—
ctpoutenu B cepeamHe 1980-x rr. Komnanus Ford Motor
B 1988 r. Ha cBoem nuTenHom 3asoge B VWinsor (KaHana)
Havana onbITHble PaboTbl MO CO3LAHWI0 TEXHONOMMN N3~
rotoBneHus 2,5 n 3,0-nuTpoBbix V-06pa3HbIX antoMUHN—
eBbIx 610KOB ABUraTens B CTEP)XHEBOW NakeT, CoOBpaHHbIN
n3 ctepxHen Cold—box 1 3anvBaembIi Nof perynupyemMsiv
paBneHnemM. 31o 6bin CUHTE3 ABYX TEXHOMOIMIN: TEXHON0—
rum Cothworth aHrnuinckon dupmel Cothworth
Engineering (koTopan 3aknto4anack B U3rotosneHnn 651o—
koB gBuratenen ana Mopmynbi—1 3anvekon dopm ¢ dy-
paHOBbIM CBA3YHOLLMM MoA perynupyemMbiM AaBfieHNeM
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Puc. 1. ABTOMaTVYeckas NMMHUA N3roTOBMEHWS CTEPXKHEBbIX NMaKeToB (8) 1 KoH—
Berep cobpaHHbIX NakeTos Ha 3asofe Ford (6)

MarHUTHO—AMHaMU4eckm Hacocom) n TexHonorum Cold—
box ons n3roToBneHns BHYTPEHHWX N BHELLHWX CTEPXXHEN
cTepxHesoro naketa [1].

Pesynetatom pabot aBunock otkpeiTre B 1992 .
nepsoro B Mupe nuterHoro 3asoga Ford (WAP) gns mac—
COBOr0 M3roTOBMNEHWNS OTANBOK antoMUHMEBbIX 6110KOB Lin—
NWHOPOB NUTLEM B CTEPXHEBbLIE NAKETHI.

PeBontoUMOHHBIM LLIAroM B 3TOM NPOEKTe ABUMOCH TO,
YTO MHXeHepbl Ford Bnepsble AN MaccoBOro NPoON3BoA-
CTBa BHeOpwnu asToMaTuyeckyo 06paboTky 1 cbopky
CTEP>KHEBbIX MAKETOB C MCMOMb30BaHNEM YHMBEPCATbHbIX
MPOMbILLNEHHbIX pO60TOB. 3TO CTAN0 BO3MOXHbIM TOMBKO
6narofgapst BbICOKOW TOYHOCTU CTEPXHEN, Mosny4aemMbix
meTogom Cold—box.

He meHee 3Ha4MMbIM [OCTUXEHMEM 3TOr0 MPOeKTa
cTana paspaboTka TeXHONorun Tepmmnyeckon o6paboTku
OTNMBOK A0 BbIBMBKM BMECTE C BHELUHEN hOpMOi, H4TO
MO3BONMNO COBMECTUTL BO BPEMEHW 1 B OAHON YCTaHOBKE
cpasy gBa npotecca: BblI6MBKY OTAMBOK Y TEPMUYECKYHO
pereHepauuio rnecka.

MpoexT Ford B Lenom ctan Ka4ecTBEHHbIM CKa4YKoM
[NS NMUTENHOWM NPOMBILLIIEHHOCTM B 0611acT MacLUTabHO—
ro NMPUMEHEHWSA NUTBLA B CTEPXKHEBbLIE (HOPMbI A5 CEPUA—
HOro 1 MaccoBOro NPOM3BOACTBA.

®Pupma Laempe 6bina naptHepom Ford B aTom npo-—
ekTe n ocHactuna 3asog WAP 42 cTep>XHeBbIMU LEHT—
pamu Co CMECUTENAMU 1 CUCTEMamMn 06paboTKmn CTEPX—
Hen.

[anbHenwee akTVBHOE pacnpocTpaHeHne MeTofa
NNTbA B CTEPXXHEBbIE (POPMbI, U3rOTOBMIEHHbLIE METOLOM
Cold—box, ocHoBbIBanoch Ha cnepyrLLMX OCHOBHbIX Npe-—
MMyLLIECTBAX:

e BbICOKasA TOYHOCTb W YACTOTa NOBEPXHOCTUN OTAMBOK,

KOTOpble BO MHOMMX cry4asx bbinv conocTaBuUMbl C

napameTpamMu OTIMBOK MPY MUTbLE B KOKWUMb, @ B HE—

'HeobxogvMo oTMeTuThb, 4to B Poccuto n ctpaHel CHI™ TexHonorua Cold—box npuwina co 3Ha4MTenbHbIM OTCTaBaHWEM OT ApPYrux
NPOMBILLNIEHHO Pa3BUTBLIX CTpaH. 3To 6biNo CBA3aHo c 06LLe KpU3NUCHOM 3KOHOMUYecKo cuTyaumei B koHue 1980 - cepepuHe
1990-x rr. (NepBbiIi cTepxHeBon aBTomat no npoueccy Cold—box ana peansHOro gencTBYIOLLEro NUTENHOMO NPoOU3BOACTBa 6bin

noctaeneH B Poccuio Tonbko B 1994 r.).



KOTOPbIX CAyYasx 1 C MIUTLEM MO BbINaB—

NAEMbIM MOOENAM;

e 3HA4YMTENbHOE COKpalleHue 3aTpaT Ha
NocreayLLyo MexaH14Yeckyto 0bpaboT—
Ky OTNMBOK MO CPaBHEHWIO C NUTbEM B
nec4aHble opMbl;

® YMeHbLLEHME KanuTasbHbIX 3aTpaT Ha 0C—
HOBHOe 060pynoBaHuE;

e cokpalleHne 06bemoB hOPMOBOYHbIX
MaTepuanos, CBA3aHHOE C YMEHbLLEHEM
pacxofa necka Ha BHeLUHoK dhopmy. [pur
NNTbE B CTEPXHEBbIE (POPMbI COOTHOLLIE—
H1e meTann/dopma no macce gns oTnv—
BOK M3 4yryHa Wnwn ctanu JocTturaet Be—
am4md 1/(1-1,9);

e COKpaLLleHne maTepurasbHbIX MOTOKOB 3a
CHET NPYMeHeHNs MoHocucTeMbl (hopma
1N CTEPXXHW M3roTOBMEHbI N3 OOMHAKOBOM
CMEecHK) C BO3MOXHOCTbIO pereHepauum ¢
ponewn yceoeHust oo 95-97%;

e VBEMNUYEHME YOENbHOro Cbema OTMBOK C
edVHMLbI NPOM3BOACTBEHHOM MnoLLaau.
3a geapuatunetHuin nepuog 1988-2008

rr. opma Laempe BbINofHUAa MHOMMe [ecaT—
KW MPOEKTOB MO BCEMY MUPY ANs OTNMBOK 13
pasnunyHbIX CMaBOB 1 CEPUHOCTM NMPOM3BO4—
CTBa, OCHOBaHHbIX Ha8 METOAE NMUTbS B CTEPX—
HeBble JOpMbL.

B Poccun gna nogobHom TexHonorum
thupmonn Laempe BbINOMHEHbI cnegytoLime
NPOEeKTbI:

e OAO «Asutek» (Knpos) — narotosneHve
KOPMYCHbIX antdMUHUEBBLIX OTNMBOK ANs
aBMaLMOHHO—KOCMNYECKOM TEXHNKM,

e OAO «MpotoH-TTM» ([Nepmb) — narotos—
feHNe KOPMYCHbIX OTMBOK U3 antoMUHN—
eBbIX CMMaBoB Ans KOCMUYEeCKOM TeXHN—
KU;

e OAO «[A3» (H.Hosropop) — nsrotosne—
Hue 6NOKOB LMAVMHOPOB AnA AU3enbHbIX
OBUraTenen n3 YyryHa;

e 000 «JTemasy» (J1lebegsaHb) — narotosne—
HME YyryHHbIX paboymx OpraHoB MOrpyX—
HbIX HACOCOB A7 HE(DTAHOM MPOMbILLIEH—
HOCTW.

CrepxHeBble hopMbl.
Tunbl M NpUMeHsAeMbIe cnnasbl
OnucaHua Pa3NN4HbIX KOHKPETHbIX MPOEeK—
TOB C NMPpMEHEHNEM TEXHOJOIMNN NNTbA B CTEP—
)XXHeBble CpOprI Oonga OoTnMBOK U3 UBETHbBIX U
YepHbIX cniaBoB MHOMOKpPaTHO NpUBOOMIINCH B
oTeYecTBeHHoM nuTepaTtype [2, 3] 1 gp.
Onupascb Ha CBOW NPaKTUYECKUA OMbIT,
dhvpma Laempe ncnonb3yeTt CneayroLLyto Knac—
CI/I(pI/IKaLl,I/IPD TNMNOB CTEPXHEBbIX CpOpMZ
o CTepxHeBOW NakerT;
o «Knaccuyeckasa» copma;
e BepTukanbHo—cTono4Hasa opma;
¢ [Opu3oHTanbHO—cTONOYHaA hopma;
e fpycHas chopma.

B r

Puc. 2, a — anemeHTbl nakeTa ans otnveku 6noka unnuHapos (3ason WAP,
Ford); 6 — aBToMaTV4eCKasi IMHUSI CTEPXXHEBBIX NakeToB Ans 6roka LnMnnHa -
poB, 110 6nokos/vac (3aBog Mazda, Hiroshima); B — cTep>Hu ana cTep>xHe—
BOro naketa ans 6noka umnmHapos Suzuki (3aBog Suzuki, Sizuoka); r — ctepx—
HeBOW NakeT Ansa ronosky 6rnoka umnmuHapoB (3aBog Mazda, Hiroshima)

a 6

Puc. 3. Knaccuyeckan ctepxHeBas chopma (@) ans oTnmBkM Kopryca nop-
LwunHuka (6)

a 6 B

Puc. 4. BeptukanbHo—cTono4Hble hopmbl: @ — Ans OTNMBOK paboymx opraHoB
norpy>Hbix Hacocos 13 vyryHa (000 «Jlemas») 6, B — ons oTnMBoK 3y60B KOB—
wen n3 ctanu (Esco Corparation)

TexHonormnyeckas CyLIHOCTb BCEX 3TMX cnocobos TEMbI, 3anBKOM, HAB0POM Y KOHGhMrypaumren 060pyRoBa—
thopmoBKM abCONOTHO OAMHAKOBA, OAHAKO TEXHONOrn4Yec— HUA ONA U3roTOBMIEHNA, 3alMBKN N TPAHCNOPTUPOBKU
KME 1 KOHCTPYKTVBHbIE PELLEHWS, CBA3aHHbIE C KOMMOHOB— thopm B 38BMCMMOCTY OT TWNa POPMOBKM MOTrYT OYEHb
Ko (hOpMbl, KOHCTPYKUMEN NUTHUKOBO—NUTAIOLLEN CUC— CUIMbHO OTNN4YaTLCA.
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Puc. 5. lNoprsoHTansHo—cTono4Has thopmoBka: @ — chopma 1 0TnvBKa Kopriyca
peuratens motouukna (3asog Nanjin Jincheng Machinery, Kutain); 6 — nuHus
rOPU30HTaNbHO—CTOMO4YHOM (hOPMOBKM NS CTanbHbIX 0TNMBOK (3aBoa AFS

Feursmetal, ®paHumA)

[nsa nuTbA B CTEPXXHEBOW NAKET CO CMOXHbLIM KOM—
BUHMPOBaHHBIM Pa3beMOM XapakTepHO NpuMeHeHne 6a—
30B0ro (HecyLLero) CTepHsi, B KOTOPbIV N0 CTEP>XXHEBLIM
3HaKam ycTaHaBnMeatoTcA 0bKnagHbIe TopLoBble 1 6oKo—
Bble CTEPXXHW 1 BHYTPEHHWE CTEPXKHN C MNOCNEAYOLLVM 38—
MbIKAHWEM BEPXHUM CTEPXXHEM. XapaKTepHble OTIIMBKM —
antMyH1eBble 610KN LMNMHOPOB M FOI0BKM B10Ka LMAnH—
LpOB, antoOMUHWEBbLIE U YyryHHbIE KOPMYCHbIE OT/IMBKM CO
CNOXHOW BHELLHen KoHdurypauven (puc.2).

@dopmoBKa B «Knaccu4eckyo» hopmy BHELLHe Ha—
nomuHaeT TexHonoruto No—-Bake. OgHako ogunH cTepxHe—
BOW aBTOMAT, 3aH/Mas HECPaBHEHHO MeHbLLIYIO NioLlagb,
B A@HHOM Cny4ae BbIMoMHAeT YHKLNN MHOMOHYNCIIEHHDBIX
arperatoB nuHuin No—Bake: cmecutens, BubpocTtona, y4a—
CTKa 3aMeHbl MOLESEN, y4acTKa HayanbHoM BbIOEPXKNY,
KaHToBaTenNA.

B otnnune ot No—Bake, B BepxHeln 1 H1XHe nony—
thopmMe MOXHO BbIMOMHWUTL OMYCTOLLEHMA MO KOHTPRagy,
Yem yBEenM4MBaeTCst COOTHOLLEHVE MeTansn,/ hopma, CHU—
XKaeTca pacxof MaTepuanos 1 yny4LIaloTCa YyCnoBus Ang
eCTeCTBEHHOW TEPMUYECKOW pereHepaumm CMecu, CBA—
3aHHOW C BbIrOPaHMEM CBA3YHOLLMX KOMMOHEHTOB B NPO—
Lecce oxnaxgaeHusa oTnmekK, 4To Hanbonee ahdhekTUBHO
L0151 OTAMBOK M3 YyryHa u ctanu (puc.3).

BepTtukanbHo—cTono4HasA (hopMOBKa U rOPU30H—
TanbHO—CTONOYHaA dopmMoBka (puc.4, 5) aBnsalTca ca—
MbIMU 3OPEKTUBHBIMU C TOYKM 3PEHUA NMPON3BOAUTENL—
HocTu obopynoBaHWA cnocobamu NUTbs B CTEPXHEBbIE
dhopmbl, TaK Kak CyLLIEeCTBYET BOSMOXHOCTb M3roTOBAATb
dhopMbI C ABYCTOPOHHUM OTNevaTkoM. [py aToM 3Ha4m—
TenbHO YMPOLLAKTCA UCMOMHUTENbHbIE MEXaHW3Mbl Ma—
HUMYAATOPHbIX YCTPOWCTB Y TPAHCMOPTHOW CUCTEMbI U3~
3a yHUdmKaumMm BHELLHNX pa3MepoB 1 KoHdMrypauum
dopm. MNpurpyxeHve opm Npu roprsaoHTanbHO—CTON0Y—
HO hOPMOBKE BbINOMHAETCS, KaK MpaBuno, nyTem nc—
NoNb30BaHUSA TPAHCMOPTHbIX YCTPOMNCTB C NPVMXXUMHBLIM
MEeXaHN3MOM.

O6nacTb NpyMeHeHVst ApYCHOWM dhopmoBku — Gonee
KpynHble (4em xapakTepHble st CTONO4YHOM DOPMOBKM),
BbICOKME UNW NPOTSXKEHHbIE OTNMBKW. [1pryem dhopma Ha—
6rpaeTca ropn3oHTanbHO UK BEPTUKANbHO N3 CTEPXHE—
BbIX (JOPM PamMO4HOro MM KOnbLEBOrO TUNa C OANUHaK0—
BOW 1Ny NogobHoM KoHGMrypaumen BHeLLIHE NOBEPXHO—
CTW 1 pasnnyHomn KoHdrypaumen BHyTPEHHEN NOBEPXHO—
CTW, HEMOCPEACTBEHHO 0hOPMASAKOLLEN KOHTYPbI OTIMBKU.
[MpyHUMNManbHoe oTAnYMe APYCHOM hOPMOBKMK OT CTep—
>KHEBOro nakeTa — B OTCYTCTBUM OTAENbHbIX 60KOBbIX 06—
KnagHbIx cTepxHen. B cnyvae spycHon hopMoBKM BHYT—
PEHHWE CTEPXXHW CTPEMATCH U3rOTOBUTbL COEANHEHHBLIMMU

B 0ZHO LiENoe C BHELUHUMM ApYCHbIMK hopma—
MU, YeM obneryaeTcs TPyAoemMKoCTb COOpKM 1
yBENMYMBAETCHA TOYHOCTb hopmbl. [dnanasoH
NMPVYMEHEHNSA APYCHOM DOPMOBKM B CTEPXKHSAX
— OT MENKOCEepUNHOro A0 MaccoBOro Npovs-—
BOACTBA ANsi OT/IMBOK U3 antoMUHMEBLIX Crna—
BOB W YyryHa. LLInpoTy gManasoHa cepuinHoc—
TV NPOM3BOACTBA MPY MCMONb30BaHWN SPYCHON
hOpPMOBKM XOPOLLO UAMKOCTPUPYHOT ABa POC—
CUACKMX MPOeKTa, BbIMOMHEHHbIX hupmon
Laempe (puc.B):

e npoekT OAQ «[MpoTtoH-TTM» (MNepmb) — naro—
TOBMEHWNE NMUTbIX 3NEMEHTOB PakeTHOM TEXHU—
KN N3 antoMVHNEBLIX CMaBOB — B MENKOCe—
punHom npoussopcTee [4];

e npoekT OAQO «"A3» (H.Hosropoa) — narotos—
NEHNE YyTryHHbIX OTNMBOK MoHo6noka (610K UnuHE -
pOB 1 ronoBka 61oka LnMHAPoB 06beANHEHbI B OOHY
OTNMBKY) AM3eNbHOro ABuraTens — B KpynHocepun—
HoM npou3sopcTee [5].

000 «Jlema3sy. OnbIT BHegpeHua
OpHVM 13 NnokasaTenbHbIX NMPUMEPOB OCBOEHUSA TeX—
HOMOrMN NNTLA B CTEPXXHEBbIE (HOPMbI, COBMELLEHHON C
KOpPEHHOW MOAEepHU3aLIMen NMTENHOro NPONM3BoACTBa, AB—
nseTcs npoekT, BoinonHeHHbn ana 000 «lemasy. «Jle—
6edAaHCKMIN MaLUMHOCTPOUTENbHBIN 3aBoay («/lemasy) —

B e

Puc. B, a — anemeHTbI spycHon thopMbl; 6 — cobpaHHas sipycHast
dhopma; B — otnmeky, antomuHmnesbiv cnnas (OAO «MpotoH—T1Mb);
I — N3roToBMeHVe 3feMeHToB hopMbl; 4 — ApycHas dopma B 60—
pe 1 pa3pese; @ — 0TMBKa — MOHO60K aBTOMOBUILHOr0 ABMra—
Tens, 4yryH (OAO «TA3»)



OAVH N3 OCHOBHbIX POCCUNCKMX MPO3BOANTENEN MOrpyX—
HbIX LleHTPoBeXHbIX HAacocoB Aa [obblun HedhTy. 3aBos
TaKXe N3roTosnseT LleHTPobeXHbIe HacoChk! AN nepexkay—
K1 HedhTenpoayKTOB, MOPLUHEBLIE U NAYHXEPHbIE HACOChI
pasnMYyHOro TMna 1 HasHa4YeHusi, B TOM YMcne nsg aToM—
HOW 3HEPreTVKM 1 crneunansHOro cygocTpoeHus. 1o Ha—
4yana MOAEepPHM3aLMM NMTENHONO0 NPON3BOACTBA OTNMBKM
pabo4mx opraHoB MOrPYyXHbIX HACOCOB U3rOTOBAANA B
CbIpbIx NecHaHbIx hopmax. CTepXKHN N3roTOBAAMAN MO «ro—
PSYMM ALLIMKaMY.

CotpygHudecTtso compm Laempe n 000 «JTlemas»
NPOOOIKAETCA Ha NMPOTAXEHUN HECKOMNbKUX NeT. Peaynb—
TaTOM ABMNacb NonHas MoAepHU3auna NUTENHOro Npo—
N3BOACTBA, KOTOPas BbIMOMHANACH B HECKOMBKO 3Tanos.

Ha nepBom atane 6binv NnocTaBneHbl 1 3anyLLeHbl B
paboTy ABa ManbIx NeCKOCTPenbHbIX aBTomaTa Tuna LL10
B KOMMMEKTe C CUCTEMaMN CMECEMNPUrOTOBAEHUS, OYNCT—
K1 BO3[yXxa, 0KPaCcO4HOM CTaHUMEN, CyLUMbHBIM MOZyNeM
1 NUIOTHOM YCTAHOBKOWM pereHepaumn CTep>XHEBOW CMe—
cv. maBHbIMK LienaMm nepBoro atana bbinu:

e MpoBepKa NPUHLMNMANbHOM BO3MOXHOCTY U3roTOB—

NeHVs OTIMBOK pabo4mx OpraHoB MOrpy>XHbIX HACo—

COB B CTEPXXHEBbIX BEPTNKANbHO—CTONO4HbIX hopmax

1 oueHka athhekTMBHOCTM TEXHONOMMK, BbIBOp ONTU—

MarnbHOro crnocoba oTBepXAeHusa JOpM 1 CTEPXXHEN;

e 0TPaboTKa TEXHONOMMYECKMX PEXMMOB;

e 0TpaboTka MOLAENLHOM OCHAaCTKY;

e 0TpaboTKa pPeXMMOB pereHepaummn 1 NOBTOPHOMO UC—
nonb30BaHWA pereHepaTa CTEPXXHEBOW CMECH.

[ns pelwuenns atnx 3apay nepseble CTEPXXHEBbIE aB—
TomaThbl BbIM OCHALLEHbI CrieumanbHbIMIU Fra3oreHepaTo—
pamMu 4na Tpex pasnuyHbIX NPOLEeCCOB X0104HOM0 0TBEep—
XAeHWs C Lenbto Bblbopa ONTUMansHOro U3 HUX npumMe—
HUTENbHO K CYLLIECTBYIOLLIEN HOMEHKNAaTYpe OTMBOK.

[NpoBepneHHble B TeveHre 1 roga ucnbITaHWA noka-—
3anu, 4T0 NPV 3Ha4YUTENBLHOM Yy4LLIEHUN Ka4ecTBa OTNN—
BOK (TOYHOCTb, LLIEPOXOBATOCTL MOBEPXHOCTM] KaK Mo BHYT—
peHHM HeobpabaTbiBaeMbIM MPOTO4HLIM 30HaM, TaK 1 Mo
BHELLIHM MOBEPXHOCTAM, MPOLIECC NUTbA B BEPTUKANbHO—
cTono4YHble dhopmbl Ha ocHoBe TexHonorum Cold—box no—
3BOMAET 0b6ecnevnTb MakCUManbHyK NPON3BOANTENb—
HOCTb MO CPaBHEHWUIO C APYrMY TEXHOMOMMSIMU ra30Boro
oTBepxAaeHus. [JononHUTensHO BbIN0 YyCTaHOBMEHO, YTO
ana Homenknatypbl 000 «Jlemas» MOXHO NCKMOYUTb OK—
packy cTepxHen 6e3 yxydLleHus Ka4ecTsa OTMBOK. 3T0
6bIM0 04EHb BaXHbIM, Tak KaK 3Ha4MTENbHO YyNpPOCTUIO
TEXHOMNOrM4YecKMn NPOLECC U MO3BOMMMO CYLLIECTBEHHO
COKpaTUTb KanuTanbHble 1 TekyLMe 3aTpaThbl.

HaTypHble nchbITaHNs MOrpy>XKHbIX HACO—
coB C pabo4mmmn opraHamu, N3roToBEHHbIMU
Mo HOBOW TEXHOMOrMK, NoKa3anu NoBbILLEeHNE
pacxofHblX XapakTepucTk Hacocos Ha 10—

15% 3a cYeT NOoBbILIEHNSA YNCTOTbI pabounx
NMOBEPXHOCTEN.

PesynbTaThl nepeoro atana paboTt onpas—
fanu Bce M3HavanbHble NpeanonoXeHns o
NpaBUALHOCTM NpPeaBapuUTeNbHbIX PacyeTos n
BblBpaHHOM KOHLENUMK.

Llens BTOpOro atana 3ako4anach B 0C—

HaLLleH W NMTEeNHOro NpoM3BoACTBa 060pyA0—

BaHWeM, JOCTaTO4HbIM ANs MOMHOro nepexo—

fa K HOBOW TEXHONOrMM ANna BCe Npon3Boa—

CTBEHHOW NporpamMmbl 3aBofa. Ha atom ata—  a

ne 6biNM NocTaBneHbl KOMMNEKT CTEPXHEBbIX
NecKoCTpesbHbIX @BTOMaTOB PasfnyHbIX TU—

nos (LB50O, LB25, LL10), cuctembl cMecenpuroToBne—
HWS, MHEBMOTPAHCNOPT A/15 NOfa4Yn cBexero necka (o7
pasrpy3ku BaroHoB A0 ByHKepoB cmecuTenemn) u pere—
HepaTa, cucTembl BbIBMBKM 1 pereHepaunmn necka, ycra—
HOBKMW AN opo6ecTpyrNHOM 04MCTKM OTAMBOK. JononHu—
TenbHo 00O «Jlema3» camoCcTosATENLHO YBENUHUA NPO—
TAXEHHOCTb MOABECHOr0 3anMBO4YHOIO KOHBeepa ans
thopM 1 Mpomn3BeN NOMHYK PEKOHCTPYKLMA NNaBUbHOMO
oTheneHus. B peaynbTaTte 3aBog NONHOCTLIO NepeLUen Ha
HOBYK TEXHOMOrMI0 N3rO0TOBMEHUSA OTAIMBOK, NCKHYNB
3anuBky Ha nnauy (puc. 7).

NokazaTensbHo, 4TO BCce 0bopynoBaHve ana hopmo—
obpasoBaHnsA «KyMEeCTUNOCb» B MPUCTPOMKE NUTENHOrO
uexa pasamepamu 70x11,5 M, NOCKOMbKY M3Ha4YanbHO
NMPOEKTOM He NpedycMaTpyBanoCb CTPOUTENLCTBO HOBO—
ro uexa, a BeCb MPOEKT MOAEPHM3aLMKN BbINonHsancsa 6es
OCTaHOBKM OeNCTBYHOLLEro Npon3BOACTBa.

[MoMyMO ecTecTBEHHOMO A5t CTOMO4YHOM POPMOBKM
yBenu4eHnsa KoaduymeHTa MCNonb30BaHNA MeTanna,
Ba>XHbIM MPEVMMYLLEECTBOM HOBOW TEXHOMOMMM CTano cy—
LLIeCTBEHHOE YMEHbLLEHNE LLIEPOXOBATOCTW NMOBEPXHOC—
Tn otnmeok (go Ra 7-10), 4yTo makcumansHo npubnuxa—
€T AaHHY0 TEXHOMOMMK NOMy4YeHns OTANBOK pabo4mx op—
raHoB Mo YPOBHHO LLIEPOXOBATOCTY MOBEPXHOCTW OTMIMBOK
[0 NUTbA Mo BbINfaBnsgeMbiM Mogenam (puc. 8), Ho npu
HECOMNoOCTaBMMO MeHbLUEN TPYAOEMKOCTM U CTOMMOCTHU
nnTbS.

[ononHnTenbHBIM CEpbE3HBLIM MPEVMYLLECTBOM ABU—
NOCb MCKIKYeHVe aediopmaLn CTePXHEN Nog AeNCTBU—
€M rMgpoaHaMNYECKNX 1 TEMMOBbIX HArpy30K B MPOLEec—
Ce 3aMvBKWN 1 OXNaXOeHUsA OTNMBOK, YTO MOMHOCTLH UC—
K40 NCKaXEHWE Pa3MEPOB 1 KOHIMIypaLmm NpoToy—
HbIX NMONOCTEN OTAMBOK paboymx opraHos.

Mo gaHHbIM 3aBOACKOro 610P0 HOPMUPOBaHUA TPY—
[a, TPYAROEMKOCTb NPOM3BOACTBA NUTbIX 3aroToBOK, Tak
Xe, Kak 1 TPyA0eMKOCTb MexaHu4eckon obpaboTku, no
HOBOW TEXHONOIMM YMEHbLUNANCE B 2 pa3a Mno cpaBHe—
HWIO CO CTapOon TexHoNornen. Takoe CHUXeHWe TpyaoeM—
KOCTW CBSi3aHO ¢ Bonee LWMPOKUMN BO3MOXHOCTSMU Npur
N3roToBneHnn opm: HanprUMep, CHUXEHNEM MPUMYCKOB
Ha MexaHoobpaboTky, CoKpaLleHnem Konnm4ecTsa cTep—
XHeN, yMeHblUeHNEeM 3a30p0B M0 3HAKOBbIM 4aCTAM,
BO3MOXXHOCTbK U3MEHUTb KOHCTPYKUMO fetanen (cbop—
Hble KOHCTpyKUMM cTanu uenbHonuteiMu). Kpome TOro,
cyxas 1 To4Hast hopmMa No3Bonuaa 3Ha4YUTENBHO COKpa—
TUTb DOPMOBOY4HbIE YKIOHbI, @ OTCYTCTBUE 3aNMBOB N0~
3BOMNMNO CYLLLECTBEHHO YMEHbLUNTL 06bEM (PUHULLIHBIX
onepauun.

6

Puc. 7. 000 «Jlemasy, 3anvBka cTono4HbIX hopm (@) 1 KyCT OTNMBOK nocne
Bbl6vBKM (6)



a 6

Puc. 8, a — otnueka paboyero opraHa, nony4eHHoro Ha 000 «Jlema3s» meTo—
[,OM CTONOo4HOM (hOPMOBKM B CTEPXXHEBbIX NakeTax; 6 — oTnmBka paboyero

opraHa, Nony4eHHoro NMTLeM Mo BbiMlaBngeMbIM MoOenam

a 6

Puc. 9. Cbem rotoBbix hopm poboToM CO CTEPXXHEBOro asToMaTa

a 6

Punc.10, a — TpaHcnopTHas cucTema ans cTono4HbiX hopm; 6 — CbeM CTOMNoY—

HbIX JOPM C TPAHCMOPTHOW CUCTEMBI

CnenyeT 0TMETUTb, YTO B pe3ynbTaTe onTUMmU3aLmnm
KOHCTPYKLMM CTONOYHOM (hOpMbl BECOBOE COOTHOLLIEHME
meTtann/dopma coctaenset (1,1-1,14)/1, To ecTb Mac—
ca mMeTanna npeBbILIaeT Maccy (hopMbl CO CTEPXHAMN. 3Ta
LOCTUMHYTOE 3Ha4YeHVe — 04eHb BaXkHbIN nokasaTenb ad—
heKTMBHOCTN TEXHOMOrNN 1 ABASETCS OQHVMM U3 CaMblIX
BbICOKMX N3 N3BECTHbIX 3HAYEHUA B MVPOBOW MPaKTUKe
NUTBA B NeCYaHbIe N CTEPXKHEBbLIE (hopMbl.

TpeTuin aTan MmogepHU3aLMy peLlan 3apayv nosiHom
aBToMaTU3auum Bcex nepntepunHbIX 1 TPaHCMOPTHbIX
onepauuni n BHEAPEHWS CUCTEMbI aBTOMAaTN3MPOBaAHHOI0
yrnpaBneHnsa CTEPXHEBOro y4acTka.

[MmaBHbIMK 3aga4amMy aBTOMaTU3aumK, peLlaembiMm
Ha 3TOM 3Tane pPeKoHCTPYKUMK, Bbinu:

® MOBbILLEHVE NPON3BOAUTENBHOCTU 38 CYET UCKIIHO—

YEHWA PyYHbIX OMepauun B 30HaX TEXHOMOMMYECKUX

nepexofoB: CbeM (hOpM — TPaHCMOPTUPOBaHKEe hopM

K y4acTKy cO0pKM — TPaHCMOPTUPOBAHWE N YCTaHOB—

Ka CTOMOYHbIX (DOPM Ha 3anNMBOYHbIN MOABECHON KOH—

Benep;

e COKpaLLieHe paboyero nepcoHana, 3aHAToro pyyHbI—

MU onepaumamu;

® VICKJTHOYEHNE TSXKENOro PyYHOro Tpyaa;

e YMPOLLEHNE 1 ONTUMMN3ALMS BHYTPULIEXOBON
NOrUCTUKM, CBA3AHHON C ABWXEHVEM NOTOKOB
(necok, noga4a CBA3YOLLMX, TPAHCNOPTUPOB—
Ka hopM 1 CcTepXHew);

® VICKNIOYEHNE UM MUHUMU3aLMA BPELHOro
BNUAHWSA «4enoseveckoroy akTopa Ha kave—
CTBO OTNMBOK, AOCTVXEHWE MaKCUManbHOM No—
BTOPSAEMOCTY PEXMMOB U3roTOBREHNS hopMm r
CTepxHew;

e LIeHTPanM30BaHHbI/ KOHTPOMb 38 BCEMU Na—
pameTpamu paboTbl Lexa, BKNo4Yaa TEXHON0—
rMYecKre N OpraHN3aUnoHHbIE;

e c6op 1 aHann3 cTaTMCTUHECKon NHhopMaLmm
0 paboTe Lexa B pexuvme pearnbHOro BpeMeHMU.

Ha aTtom atane paboT CTepXHEBbIE LIEHT—
pbl AnNst M3roToBneHnsa opm Hbin OCHaLLEHbI
yHMBepcanbHbIMy poboTtamu (pyc.9); ycTaHoB—
neHa egyHan TpaHCMopTHas cucTema Ansa cTo—
noYHbIX hopM, BKMHOYalOLLaa BEPTUKAbHbIE
BychepHble cknafbl Ana cobpaHHbIX CTOMNOK B
30HEe CTEP>KHEBbIX aBTOMATOB 1 TPAHCMOPTHYHO
CMCTeMy BblAa4u roToBbIX CTOMOK. Beigaya co-
HpaHHbIX CTOMO4HbIX (HOPM Ha NOABECHOM 38~
NNBO4YHBIV KOHBEEP NPON3BOANTCA POGOTOM C
MHOrogoyHKUMOHanbHsLIM 3axsaTtoMm (puc. 10).
[Mopadva cBASYHOLMX KOMMNOHEHTOB U amMuUHa
NPON3BOANTCA U3 LeHTPanbHOM CTaHLuMK K
KaXgoMmy CTEPXXHEBOMY LIEHTPY.

B pesynbTaTte nposegeHHoOn MogepHU3a-
unMn nuTenHoe nponssoAcTBo JlebepaHckoro
MaLLMHOCTPOUTENBHOrO 3aBOAA MO OCHOBHLIM
NPOM3BOACTBEHHBLIM MokasaTensam (cebecton—
MOCTW OTNIMBOK, BbIpaboTKe Ha 0AHOro COTPyA—
HVKa, CbeMY NMUTBA C eANHWLbI NNOLLAaAN, a Tak—
Xe Mo YPOBHIO Ka4ecTBa OTNMBOK U CUCTEME
opraHvsauun NpousBOACTBa) B HacTosLLee
BpeEMSA ABMAETCA OAHUM M3 CaMbIX NepefoBbIx
ANA CBOEeW 0Tpacnun B MUpe.

SaknioyeHve

OnbIT MHOrO4YMCNEHHbIX MPOEKTOB MO BCEMY
MWPY CBUOETENLCTBYET O TOM, YTO C Y4ETOM O~
CTUIHYTOro YPOBHS pPasBuUTUA TEXHOMorMM n obopynosa—
HMA cnocob NUTbA B CTEPXHEBbIE (hOPMbl MOXHO Ha Ce—
rOOHALLHWIA OeHb YBEPEHHO NMEepeHecTn U3 paspaga cne-—
LManbHOro Unu 3KCK3NBHOIO K «TPaguLUOHHBIMY NiN—
TerHbIM TexHonorvsam. Besaknin pas, npoBoas BeI6op Han—
6onee pauroHanbHOM TEXHONOMMU N3rOTOBIEHUA TOW UM
VHOW OTNNBKW, NIUTENLLIMKM OOIDKHbI MPUHMMATL B pacyeTt
M 3TOT METOA NNTbSA.
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