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BBEIEHUWE

1. 3HAUEHUE JIMTEMHOI'O I[TPOM3BOJICTBA,
ErO0 COCTOAHME W IIYTU HOAJIBHEHUUIETO PA3BUTUM

3HaueHHe JIMTEHOTO NPOM3BOACTBA st HapoxpHoro xossiictBa CCCP w
B NEPBYIO OYepelb [V MAIIMHOCTPOEHUs 4Upe3BHIYAHHO BesuKo. JluTefiHOe
IPOH3BOJCTBO — OCHOBHAsl 3aroTOBHTe/bHAA (aza, onpefensioliasi BO3MOKHOCTH
JaJIbHeHIlero pa3BUTHA oTpacjedl MalIMHOCTpoeHUa. MeToa nonyuenHs ¢pacoHHEIX
3arOTOBOK 3a/IMBKOH MeTaJl1a B (POPMBI 10 HACTOSILIErO BPeMeHH HanboJee MpocToi
" JocTynHhii. CpenHsig yAeabHasi Macca JUTHIX JeTaJjell OpHeHTHPOBOYHO COCTaB-
JISieT: B rpY30BbIX aBTOMOGHAAX 25%, B JlerkoBrix aBToMoGuasax 20%, B Tpakro-
pax 58%, B a;ekTpoBo3ax 26%, B MeTa/sopexyuiux craHkax 80%, B maposbix
Typ6uHax 55%, B NpOKaTHEIX cTaHaX 68 %, B TEKCTHJIBHLIX MaluluHax 72% M T. 4.
OT/HBKH HMEIOT CYIUECTBEHHbIE IPEUMYIIECTBA N0 CPABHEHHIO C AP YTHMH BHAAMH
3aroToBOK. BriGop BHAa 3aroToBOK AJs MaIUHHOCTPOHTENBHBIX [eTaJsielf B OCHOB-
HOM OGYCJIOB/IHBAETCA PA3JHUYHBIMH TEXHHYECKUMH TpeGOBaHHSIMH K HX KayecTBY.
Cpennne KoapdHIHEHTH HCNOMB30BAaHHS MeTasJa NpH o6paboTKe pe3aHHeM:
CTaJbHBIX OTVIMBOK u3 yrJiepogpuctoéi crasu 0,805; uyrysneix otauBok 0,830;
3aroTOBOK, MOJIYY€HHBIX ropsiuefi o6bemHO# ITamnoBkod, 0,618; mokoBoK H3
aucra 0,408.

[To 3apy6e:KHEIM TaHHEIM, S3HEPTOEMKOCTE JeTaJjielt, H3TOTOBJISIEMBIX JIHThEM,
HHXKe, YeM JeTaJiefl, H3rOTOBJSIEMEIX CBAapKoii. DHepro3aTpaTel Ha H3rOTOBJIEHHe,
Hanpumep, | T fetanH GreKa LHJAHHAPA IM3EJBHOrO JABHraTesst (Maccod OKOJIO
3 T) ¢ YyUeTOM IMOJIYUEHHS ChIPbS, 3JeKTPOIHEPTHH H T. M. COCTABJASAIOT: U3 UYTYH-
HON JauTOH 3aroToBKH 23-107 JIK, H3 cTaJbHBHIX CBapHO-JHTHIX 3aroTOBOK
29.10" Ik, M3 CBapHHIX 3aroTOBOK M3 mpokata 48,5-107 JIxk.

[Tpn naptun 3akasa >30 mTyK NpuMeHeHHe CBAapHBIX 3arOTOBOK OGLIYHO
HeahdeKTHBHO, TAK KakK 60/bliasi TPYAOEMKOCTb HX H3TOTOBJIEHHS NMepeKphiBaeT
3aTpaThl Ha H3rOTOBJIEHHE MOZEJbHON ocHacTKH. COOTHOLIeHHe YCpPeIHEHHHIX
JauHeix no Como3y (3a 1970 r.) no ceGectoumocth (C), HapOAHOXO3AHCTBEHHEIM
KanuTaJabHeIM 3aTpaTam (K), ¢ yyeTOM KanmHTaJbHbIX BJIOXKEHHH Ha CHIPLEBYIO
M TONJHBHYIO 6a3bl, Ha IPOH3BOACTBO MO 06pab0OTKe pe3aHHEM U MO MPHBEIEHHBIM
satpataM (/1) Ha | T roToBHIX 06paboTaHHBIX AeTaJjell H3 OTIHBOK H Pas3jHYHOTO
BHJAa ApPYrHX 3arotoBok (puc. 1) umeer Bua

C+0,12K =11,

rae 0,12 — HopMaTHBHEIA KO3(hHIHEHT 3GEeKTHBHOCTH KAHTANbHBIX BJIOXKEHHH.

3a efHMHHLY Ha pHc. | NpHHATA ycpeiHeHHAs ceGecTOMMOCTb | T TOTOBBIX
06paboTAHHBIX JeTaJjel — IOKOBOK H3 CJHMTKOB. [IpHuBeleHHBle KamHTaJbHbE
BJIOJKEHHSI YMHOXKEHH Ha KOs(HuueHt sddekTuHoctH 0,12. [Ipu npoekTHpoBa-
HHH JIHTEHHBIX IEXOB H 3aBOJOB HEOOXOXHMO 0co60e BHHMaHHe YAeJsiTh BONPOCaM
NOBHIIIEHHS KayeCcTBa OTJIHBOK. B pesy/ibTaTe aBTOMaTH3auuH o6paGOTKH pesa-
HHeM MOBHICHJIHCH TpeOOBAHHA K TeOMETPUYECKOH TOUHOCTH JIHTHIX 3arOTOBOK.
Onenkoll KOHCTPYKUHH MAlIKH MO yJeJbHOH Macce Ha eIWHHLY MOIIHOCTH Ofpe-
Jeunach TeHACHUHS MOJYUEHHS TOHKOCTEHHBIX OTJIMBOK H YMEHbIUEHHS Yae/ib-
HOI Macchl JIMTBIX JeTasedl oT ofuiefi Maccel o6opynoBanus. C yJyullieHHeM
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BHELIHEr0 BHJI2, a CJEJOBATENbHO, C TOBHILIEHHEM KOHKYPEHTOCNOCOGHOCTH
H3/leJIMA TIOBBICHJIHCh TPeGOBaHHS K KA4eCTBY MOBEPXHOCTH U BHEIUHEMY BHAY
ot/iBoK. C pa3BHTHeM NPelH3HOHHOTO CTAHKOCTPOEHHSI MOBRICHJINCH TpeGOBaHMSA
K CTaGHJbHOCTH pasMepOB, H3HOCOCTOHKOCTH H TBEPIOCTH HaMpaBJISIOWHX
6a30BBIX YYTYHHEIX JeTaJiefi. C pa3aBHTHeM NPOU3BOJCTBA 060PyAOBaHHS GOJBLIOH
eIHHUYHOH MOILHOCTH (NapOBBIX TYpOMH M T'eHEpPaTOpPOB, aTOMHBIX SHEpreTHye-
CKHX peaKTOpOB H Ap.) NOBHICHAHCH TpeGOBaHHSA K 3KCIJYaTallHOHHOH HaJeX-
HOCTH OTJIMBOK — HeJONYCTHMOCTH BHYTPEHHUX JedeKTOB, obecneyeHH IO CIIol-
HOCTH, KauyeCTBEHHOH CTPYKTYpHl H BRHICO-
KHX (U3HUKO-MeXaHHYECKUX CBOHCTB Me-
Tajqja ¥ T. I.

TexHUUECKHMH pelIEeHUsIMH, [PHHUMA-
eMBIMH B TPOEKTe, NOJKeH OGecrneyHBaThCs
BHINMYCK OTJIMBOK B cooTBeTcTBUH ¢ [OCTamu
H 1O 3aJaHHBIM TEeXHUYECKHM YCJOBHAM
C COOTBETCTBYIOLIEH opranu3anueil KOHTPOJis
KayecTBa MpPOJYKLHH.

Onepexaroiine TeMIlbl Pa3BUTHS  JIH-
TeiitHoro mnpousBoicTBa B CoBerckom Corose
MO MNSTHJIETHSIM 1O CPAaBHEHHIO C KalHTaJH-
CTHYECKHMH CTPAHAMH TIPUBEJIEHH HAa PHC. 2.
W3 obuero Boinycka OTAHBOK B 1975 T.
B CCCP Ha po/M0 YYTYHHBIX NPUXOAUTCS
72,3%, cranabhbix 23,2%.

Brinyck OTNHBOK H3 KOBKOT'O 4YTyHa
cocraBaser 3,2% o6lero BeIIycKa OTJIH-
BOK, H3 BbICOKonpounoro yyryHa (BH) 1,1%.
B pasBATBIX KamUTaJHUCTHUECKHX CTpaHax
JIoJisT OTJIMBOK M3 BLICOKONPOYHOTO YYryHa
H UBETHHIX CIIJIaBOB COCTaBJseT COOTBET-
ctBeHHO 10—15 u 8—10% obiero BhImycKa.

B cplpeIx mecyanbix (GopMax H3roToBJS-
ercsi ~50% Bcex OTJIMBOK, B CYXHX ¢opMax
Prc. 1. TpPeyroMbeHKH  OCHOBHBIX 20%, B ¢opMax M3 caMOTBEpPEIOUHX H Obl-
TeXHHKO-3KOHOMHYeCKHX NIOKa3aTedeli Ha CTPOTBEPACIOHX cMeceil 12%, B KOKHaIAX
1T roroBrIX peraselt, usrorosaentsix H3  10%, weHTpoGexHBIM criocoboM 7% M T. 1.

PA3MHIHOTO BHAA 3aroTOBOK: BLIXOX TOZHOTO JIUThSI YCPEAHEHHO COCTaB-
§ = Sopronol, npoxar oSuere weaiaicuisi st s MYTYHHBX OTHBOK 71,6%, A
o g coprongro npokars; - craninx 60,6%. [lo Coiosy cpeninit roxo-
oGpemnLe mWTammosanEme saroroskm: 6 — BOH BBIIYCK OTJHMBOK Ha OJHOrO paGoTa-
CTaJlbHbIC OTJHBKH; 7 — YYTYHHble OTJAHKBKH IOLEro cocTaBJasieT 42’9 T, B TOM 4HCJe qy_

rYHHBIX 55,9 T H crajapHhX 33,5 T.

B nocnesoennbiii mnepuos ocobeHHO Oo0JbliHe 00BEMbI NMPOEKTHHIX paboT
OblIH BHIMOJIHEHH MHCTHTYTaMH: ['HnpotpakTopocenbxo3Mall— ans KynsHckoro
JuTeiiHoro saBoja, [laBiogapckoro nuTefiHOTO 3aBoja M Ap.; I'unpoaBTonpom —
ans CapaHCKOTO LEHTPOJMTA, A MuaccKoro aBTOMOOHJIBHOTO 3aBoJa H T. L.;
['unmpocTaHOK — JJsi 3aBOAa TSXKeJIOTO cTaHKocTpoenuss B Kosomue, cranko-
3aBoja B Psizanu u ap., ansa Opecckoro, Pssanckoro, Kamupckoro u JIluneukoro
3aBOJIOB-LEHTPONUTOB; YKprumpoMam — aias Cymckoro H Pycrasckoro Jureii-
HBIX 3aBojoB; [umporsxmaur — Adsi AGaKaHCKOrO BarOHOCTPOHTENBHOTO H
IPYTHX 3aBOJOB H T. A. B Oauxafimiem 6yayuleM B JHTeHHOM TNPOH3BOJCTBE
COXPaHHUTCSl mpeobsajiaHHe H3rOTOBJEHHS OTJIHMBOK B Pa30BHIX O6BEMHBIX Mecya-
HBIX ¢opMax. [IpOH3BOACTBO OTJIMBOK C HCNOJb30BaHHEM (DODMOBOYHBEIX aBTO-
MaTHUECKHX JHHHH B CHIPEIX (hopMax B GOJIBIIMHCTBE cJydyaeB sB/sieTCs Hauboee
SKOHOMHYHLIM H  BBLICOKONPOH3BOAHTENbHBIM TEXHOJOTHYECKHM IPOLECCOM.
HuTencHduKauus JHTEHHOrO IPOH3BOACTBA CBA3aHa C YBEJAMYEHHEM raso-,
Oblie- H TeNJOBLlAe/NeHHi, HeOOXOAHUMOCTbIO MOBBIMIEHHS KPAaTHOCTH BO3JYXO-

4




ofMeHa B MOMeMIEHHAX JHTeAHBIX HEXOB. DTHM O6YCJIOBIHBAETCS OOIIASl TeHIEH-
IHs1 MAKCHMAaJIbHO BO3MOXKHOH 3aMeHBI YeJIOBeKa B JHTEHHBIX LeXaX MallHHaMH,
NpHMEHEHHEM MaHHNYJASTOPOB aBTOMAaTHYECKOTO AEHCTBHS M HCIOJb30BaHHEM
aBTOMaTHYeCKHX CHCTeM YNpaBJeHHS TexHoJorudeckumu mnpoueccaMd (ACY
TII). das coBepiueHCTBOBaHHS JHTEHHOrO NPOH3BOACTBA HEOOXOJAHUMO Pa3BHUTHe
JINTEHHOTO MAlUHHOCTPOEHHS, CIeHHaNli3uPOBAHHOE H3TOTOBJEHHE KOMMJIEKCHOTO
aBTOMaTH3UPOBAHHOFO 060PYyNOBaHHs, HCNBEITAHHE H OTJAaJKa €ro noj Harpyskoi
B NPOM3BOJCTBEHHBIX YCJAOBHAX. CJIOXKHOCTb JAHHOTO OGOPYAOBaHHUS H €ro JIo-
BOJIKH TNpeonpesieisieT YBeslHYeHHe KalHTaJJabHbIX 3aTpaT Ha COBpeMeHHOe o6opy-
noBande. Pemaloliee 3HaueHHe HMeeT KOOpPAHHALHs MNPOBEJEHHUS KOHCTPYKTOp-
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Puc. 2. Pa3BHTHe JIHTeftHOro MpoH3BOACTBA (MO MOCNEJHHM TofiaM HATHJIeTHA H 3a 1973 r1.):

g e OOUHA BHNYCK OTJAHBOK, THC. T/TOA; 6 — BHNYCK YYT'YHHHX H CTaJbHWX (CO WITPHXOBKOM) OTJAHBOK;
1 — CCCP; 2 — CIIA; 3 = Hnosusn; 4 = AHLAHA; § — OPF

CKHMX pa3paboToOK, HaYUHBIX HCCJIENOBaHHI M OPraHH3alHs BHEAPEHHS HX Pe3yb-
TaTOB, OCOOEHHO MNPH NPOEKTHPOBAHHH, PEKOHCTPYKIHH HJH CTPOHTeJBLCTBE
JuTedHbIX 1exoB. Onpegesnjach TeHZEHUHs MO COBEpPLIEHCTBOBAHHIO CHCTEMBI
IJIaHHPOBAHHSA H OTYETHOCTH MO JHTEAHOMY NPOU3BOACTBY, HampaBJeHHAs Ha
yBeJHYeHHe H3TOTOBJEHHS OTJHMBOK B LITYKaX, a He B TOHHaX. [ss ymeHbiueHHd
METaJ/JIOEMKOCTH TNpPOAYKLHMH HaMeTHJOCh pacluupeHue npoussoacTBa u3 BU
U3JIOKHULL, TPYO6, TIOOHHTOB H OTJIHBOK B aBTOMOGHJIECTPOEeHHH. Byaer yBesnueno
H3roTOBJIEHHE OTJIHBOK H3 aJIOMHHHEBBIX CIJIaBOB.

[losBHNach opHeHTaUHA Ha HCNIOJB30BAHHUE B MJIABUJBHKIX OTHAE/EHHSIX pPa3HO-
0o6pa3HbIX MIMXTOBEIX MaTepHaJoB. PacnpoctpaHsieTcss NMpHUMEHEHHE INpeJBapH-
TeJIbHOTO MOAOTPeBa MIHXThl. YMEHbUIEHHE COAEPKAHHS a3oB MOXeT GhITh obec-
neyeHO NPH BHINJIABKEe CTAJIH B HOBBIX IIJIaBUJbHLIX arperatax, TakMx, Kak HHIYK-
IITHOHHO-BaKYYMHBIe NeuH eMKOCTbio J0 30 T, meud ¢ HeHTpasbHOI aTMochepoi,
a Tak:Ke Ha YCTAHOBKaX 3JIeKTPOIJIAKOBOrO nepenyasa H APYruX, NpeJAHa3HaueH-
HBIX AJIST NMOJYYeHHS] BBHICOKOKAUeCTBEHHBLIX JHTHIX 3arOTOBOK IJIsi 0cO0O OTBET-
CTBEHHLIX H3]ejuil. BMecTe ¢ TeM coxpaHsieTcs npHMeHeHHe TPaJHUHOHHEIX M1J1a-
BHJIbHEIX arperaToB, KOTOphIe COBEPIUEHCTBYIOT NyTeM Hcnogb3oBanus ACY TII
M yBeqHYeHHs MmoitHOcTH (cMm. ra. III).

Baxuefeli coBpeMeHHOH npo6JeMOl JIUTEAHOrO MPOW3BOACTBA HABJSETCH
acToOMaTH3auus sanuBku QopM. [aHHas 3ajada yxKe peluaercsi Kak Ajisi YyT'yH-
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HHX, TAK M JAJS CTaJbHBIX OTIHBOK, 3TO IO3BOJHT YBEJHUHUTH BO3MOXKHOCTH
HCNOJb30BaHUsA (OPMOBOYHBIX ABTOMAaTHYECKHX JIMHHH.

Hamertusachb TeHACHUHsT pacllupeHusd TINpHMEHEHHs Ha aBTOMAaTH4YECKHX
JUHHAX GE30NIOYHOM ChHIPOH (POPMOBKH, CTONOYHOH C BEPTHKAJBHEIM Pa3beMOM H
B OOBLIYHEIX (OpPMAX C FOPHU3OHTAJNBHBEIM padbeMoM. [ aBTOMaTH3alMH{ CBIPOJ
(GOpMOBKH HEOOXOAHMO yBeJHYeHHe JOOBIYH ¥ MOCTABOK GEHTOHHTA.

Hosble cnoco6el popmMoo6pa3oBanus — HMIYJbcHasi GOPMOBKA, BaKyyMHas
(GOpMOBKa C HCIOJb30BAHHEM IIACTMACCOBHIX [JIEHOK, MarHdTHasi (OpMOBKa
MeTaJIJIMYecKOro Mecka ¥ JpYrHe OTPaXKkaloT TeHIEHIHIO HCHOJbL30BaHHS (H3H-
yeCKHX METOJOB JJS1 COBEDUIEHCTBOBaHHMA H3rotobjeHHs ¢opm. I[lepcnekTusnt
H3TOTOBJIEHHST CTepxKHe#d (cM. . V) u ynpouHsieMblX (OpM IpefoNpefe/IsitoTcs
COBpPEMEHHBIM pa3BUTHEM XHMHH.

LIMpoKO pacnpoCTPaHEHO H3rOTOBJEHHE YIPOYHSeMbIX (OpM M3 IJIACTH-
yeckux caMoTBepieiouinx cmeceil (ITCC) no oneity MockoBckoro 3asoja «CTaHKoO-
JIUT». ¥YBeJHUYHJOCH U3[OTOBJIEHHE OTJHBOK C HCHOJb30BAHHEM XKHIKHX CaMo-
tBepaetomux cMeceii (JKCC, paspaboranneix LIHMHWTwmamenm). Ha Pssanckom
JHTeHHOM 3aBojie padoTaeT JHHHS H3rotoB/eHus ¢opM u3 )KCC ¢ BraBIHBaHHEM
MOJeJNH.

HameTtunace ofmast TeHAEHIUS H3TOTOBJAEHHS CTepXKHeH U 4YacTHYHO
yrnpounsieMblX (GopM M3 XOJIORZHOTBEDJCIOIHX CMeCed HAa CHHTETHYECKHX CMOJIaX
(XTC), umeloliuXx TeXHOJOTHUYeCKHe MpeHMYIecTBa M ofecrneyuBalollux 6GoJee
BBICOKOE KayecTBO M TOYHOCTb OT/IMBOK. B MaccoBOM M KpyNHOCEPHHHOM NpPOU3-
BOJICTBE IIMPOKO NPHUMEHSIOT W3rOTOBJIEHHE CTEpXKHEH H3 cMeced Ha CHHTETH-
YecKHX CMoJaXx, TBepieromux B ropsunx smukax (I'TC). daunuoe HampaBJeHue
pa3BuUTHS JUTEHHOrO NPOM3BOACTBA OOYCJOBAHBACT yBeNHYEHHE OGBEMOB IMIpPO-
H3BOJICTBA YICXOAHBIX MaTepHaJIOB, TAKHX, KaK (ypPHJIOBEIH COUPT, CHHTETHUECKHE
CMOJIBL H P., @ TaKKe 06OTrallieHHLIX (MBITHIX, CYXHX) KBapLUeBhIX NeckoB. [Ipume-
Henne ['TC n X TC BeI3BIBaET HEO6XOJUMOCTb YCHJIEHH S BEHTUJIALNH NOMELIeHUH H
TNOBLIIIAET TPeOOBaHHS K OXpaHe TpYAa. CMEeCENpPUTOTOBUTENbHEIE OTASAEHH, KaK
npasusio, cosuator ¢ ACY TIIL

[Tpu ucnonbsoBanun XTC nas crepxuedi B GHOPM CMECENPUTOTOBHTENbHEIE
OT/le/IeHHs] 3aMeHSI0T YCTaHOBKAMH AJIsl CyXOfl pereHepaunud cmecefl. Y CTAaHOBKH
J71s51 BLIOUBKH (pOPM PACHOJIATAIOT B LIYMONOIVIOWIAIOMMX KaMepax WM HaKaTHBIX
ykpuitHaX. [Ipumenenne Gesonounnix ¢opm H3 XTC mnosBossieT coBMewiaTh
BEIOUBKY (OPM H CTep:KHEH, OYHCTKY OTJIMBOK U pereHeparfio Hecka B OJHOM
ApoGeMeTHOM arperaTe (ueThipe B OfHOM). IIpH APYTHX TeXHOJIOTHYECKHX MpO-
Leccax H3TOTOBJIEHHS! OTJIHMBOK B YOPOYHsIeMBIX OpMax coXpaHsieTcsl HX OYHCTKA
B rHApoOKaMepax HJH 3JeKTporuapabiuyeckux (') ycraHoskax. B maccoBom H
KPYNHOCePHAHOM MPOM3BOJCTBE BHEAPSIOTCS aBTOMATHUECKHE 3aYMCTHEIC JIMHHH.
ITpuMensOT HOBBlE CNOCOOBI TEPMOOOPABGOTKH OTJIMBOK (TepMOYAapoM, pa3pabo-
tanuplit JHHUMCowm, u gp.), a TakKe HHBIMU crmocoGaMH (BHODALMOHHBIM H ap.)
17151 obecrneyeHUs! CTaGHIBHOCTH Pa3MepoB OTJIHBOK. B cocraBe JIMTeHHBIX 32BOLOB
NpelycMaTPUBAIOT MeXaHHYECKHe UeXH I/ NpeABapHTeJbHON 06paGOTKH pesa-
HHEM MNpPEHMYIIECTBEHHO YYrYHHBIX OTJHMBOK, AJs KOTOPHIX TepMOOGpaboTKa
(crapenye) wenecoobpasHa mnoc/je I[POBeJEHHsS JaHHOH onepamHd. boJbmine
3aTpaTel Ha OCHACTKY NPH H3TOTOBJEHHM OTJIHBOK CIEHHAaJbHBEIMH CHOCOGaMH
5KOHOMHYECKH OOGOCHOBAHBI TOJIbKO IPH HOCTATOYHOH CEPHUHHOCTH OTJIHBOK H
OOBIYHO MPHEMJIEMBI AJISI MACCOBOTO, KPYNHOCEPHHHOTO HJIM CEPUHHOIO MpPOH3-
BOJCTBA.

B nepcnekTuBe NpHMeHEHHe CIleHAJbHEIX CIOCOG0B H3rOTOBIEHHS OT-
JIMBOK OYyIEeT yBe/MuMBaThcsA, NpuOAMKasch K 30% obmero BhINYCKa JHTbA
no crpane. Pacmmpsercs npuMeHeHHe MOKPOH YGOPKH B CMeCEIIPHTOTOBUTEbHBIX
¥ 0OpyCHO-OUHCTHBIX OTHE/JEHHSX, a TaKkKe HCNOJb30BAHHE MbLIEYGOPOYHBIX
BaKYYMHBIX cHcTeM. Bce orxonbl A0/IKHBEL cemapupoBathes. IIpepycmatpusaercs
TPaHyJISLUHUs ILITAKOB JJisl nocjefywoumel cemapanuu. IToBbicHanuch Tpe6oBanus
K YCIOBHAM TPYA2, MO YJYUIIEHHIO 3aLIHThl OKPYXKalouled atMocdepsl U npuie-
ramolux BOAHEIX 6acceliHOB,
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2. OCHOBHBIE 3AJAYU ITPOEKTHPOBAHMUA
JIMTEMHBIX IIEXOB U 3ABOIOB
B CBETE PEHNIEHUM XXV CBE3IA KIICC

B OCHOBHBIX HampaBJeHUAX pa3BuTHA HapoaHoro xossiiictBa CCCP wua
1976—1980 rr. naptuelt H NpaBUTeJbCTBOM [IOCTaBJEHA 33Ja4a YJAYYLIHTh IPOEKT-
HO-CMeTHOe [eJIo, NMOBLICHTb OTBETCTBEHHOCTH NPOEKTHHIX, KOHCTPYKTOPCKHX H
HayUHBIX OpraHH3alMiH 32 BBICOKMH TeXHUUEeCKHH M 3KOHOMHYECKHH YpOBEHb
NpPOeKTHHIX pellleHH#l. 3agayell NPOEKTHHIX MHCTHTYTOB SIBJIsSIETCs CO3JaHHe Npo-
H3BOJACTB H NpeAnpHATHH, KOTOpble K MOMEHTY BBOJA B 3KCIJYaTauHio GYAYT Ha
YPOBHE MHPOBHIX TEXHHYECKHX IOCTHKEHHH.

Jsis BBIMOJIHEHHS 3TOH 3aJaul MPOEKTHPOBUMK JOJXKeH OHITh B Kypce He
TOJIBKO II€PeJOBOTO OT€YeCTBEHHOTO H 3apy0eKHOTO OMBITa, HO H PaclofaraTh
JaHHBIMH 00 OXHJA2eMBIX JOCTHXKEHHSX HayKH, O TNepCNeKTHBaX Pa3BHTHS TeX-
HHKH, T. €. KOMIIJIEKCOM CBeJIeHHH HayuHO-TeXHHYeCKOro nporuosa. [Ipencrosuiue
HayyHO-TEXHHYECKHE JOCTHXXEHHS CJeAyeT YUHTHIBaTh B J0OOM npoekTe. Bmecre
¢ TeM NPOEKTHPOBIIHK JA0JKeH OBIThb YBepeH, UTO JaHHBLIE HaYYHO-TEeXHHYECKOTO
NIPOTHO3a OTPAXaloT peasbHOe MOJIOXKEHHe BelleH, YTO HOBOE Jyyllle CTaporo H
K onpelleleHHOMY BpeMeHH 6yleT NpeTBOPEHO B MH3Hb.

Oco6eHHO BaKHO HCMOJNb30BaTh COBPeMeHnHoe oGopyaoBaHie. Ha cTpoutesin-
HEIfl H MIYCKOBOM NEPHOAB HOBOTO NPEeANpHSATHST MOXKET 3aK/aIbiBaThCsi 060p YA0-
BaHHWe, BLITYCKaeMOE€ OTeYeCTBEHHBLIMH 3aBOJdMH WJIH Ha KOTOpOe yxe pa3pao-
Tanbl paGoyHe YepTekH H 3aNJaHHPOBaHO H3TOTOBJIEHHE H OTJIajlKa B YCTAHOBJIEH-
HHH CPOK.

He menee BaxKHO NpH NPOEKTHPOBAHHH BHINOJHEHHE 3KOJOTHYECKUX TpeGoBa-
HHH (3KOJIOTHsl — HayKa O B3aHMOOTHOLUEHHH OPTraHH3MOB C OKpYkKalolleH cpefoi).

1. HeoGxonumo obecrieduTh KauMaTHYeCKHe GaKTOPH B NOMEIEHHAX JHTe-
HBIX IIEXOB (TeMIepaTypa, OCBeleHHOCTD, BJaKHOCTb BO3AYXa, OTCYTCTBHE CKBO3-
HAKOB, cM. ra. XI).

2. CogepixaHHe NBUIH, Ta30B M APYrHX BpeAHocTell B Bo3ayxe paGouell 30HBI
JOJIKHO ObITh HU2Ke MmpejesbHO AonycTHMbix KoHueHTpauuit (ITIK). [1bib BeI3E-
BaeT y paboTtaiowkx 3aGoseBaHue cHiarkosoM ([IJIK necuanoit noau 2 mr/m®).
B cBsian ¢ 3THM 064yBKa CKaThIM BO3AYXOM Ha paGoyHX MecTax OTJHBOK, OPM H
ApyrHe nojoCHbIe ONepalHy N0 MPaBHJIaM TeXHHKH Ge30MacHOCTH 3alpeliaroTcs.

3. IlpuMeHeHHe B mpoeKTax HOBBEIX TEXHOJOTHYECKHX NPOLECCOB C HOBBIMH
BHJAMH CBfI3YIOUIMX, KPAacOK H APYTHX XMMHYECKMX BeHIECTB AONYCKaeTcs NpH
HaJIMUHH OOPMJIEHHBIX B YCTAHOBJICHHOM MOPSiIKE WHCTPYKIIHIH, COrJ1acOBAHHHBIX
¢ opraHaMH [ocroprexHaj3opa H collepXallMX JaHHBIE O COCTaBe, KOJHYECTBE
BBIAEJISIIOLIHXCST BpeAHOCTeH MO MepefiejiaM NPOH3BOACTBA, pEKOMEHALHH 110 BEH-
THJSIIHM, OYHCTKE CTOKOB M YKa3aHHSl O XPaHEHHH OTXOJOB.

4. YpoBeHb IuyMa JOJXKeH ObITb HHMe HOpPMaTHBHOro (B paGoueil 30He
~75 nb).

5. Heo6xoanma samuTa oKpyxarouieli atmMocdepsl, npexie BCEro MyTeM JA0-
KHMTAHHUS H OYHCTKH Ta30B OT IJIaBHJbHBIX Neyel (BarpaHoK, YTOBBIX neyel H ap.).

C nenbio cokpaileHHst noTpeG/eHUs KHCI0pOoAa A5l LEeX0B, PACIOJIOKEHHEIX B
KPYIHBIX TOPOJAX, peKOMeHyeTcs AJ1sl NJIaBKH PUMEHEHHe HHAYKUHOHHBIX Meyeii.

6. 3amuTa npuJeralnX BOAHBIX GacCeHHOB A0/ KHA 06eCeYnBaThCs NyTeM
OYHCTKH TPOMBILIJIEHHBIX CTOKOB M Ip.

Bonbmoe 3nauenue AIst yayUIIEHHST YCJOBHEA TPyAa HMeeT MeXaHH3aUHs
yOOpouHBIX paboT, co3faHHe NPUSITHOrO NMPOH3BOJCTBEHHOFO HHTepbhepa (OKpackKa
NOMeWEeHHH, 0€OPyI0BaHHS H T. M.), obecrieyeHue XOpOLIEro GHITOBOTO OGCHYKH-
BaHHs pPabOTaloHX H HCKJAKOYeHHe 3aTeCHEeHHOCTH (JOMOJHHTEJNbHO CM. .
«MeponpusTHs MO oxpaHe TpyAa» B APYIHX rJaBax).

B npeanpoexTHOR cTajMM c/eAyeT BHIGHpaTh ONTHMAJbHble MacITaGbl
NPOH3BOACTBA (NPeANpPHSATHS), YTOOH He YAJMHHATH CPOKH CTPOUTENBLCTBA, OCBOE-
HHA BBOJMMHIX MOLIHOCTE M He AONMYCKaTb TEM CaMbLIM «OMEPTBJEHHs» TOCyAap-
CTBEHHBIX CPeACTB. [lJHTeJlbHBIE CPOKH CTPOHTENBCTBA MOTYT CIIOCOGCTBOBATh
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MOpaJIbHOMY YCTapeBaHHIO IIPOEKTOB. B 3ToM ciydyae NpoOeKTHPOBIHKAaM IIpH-
XOZUTC HAPYIUATh CBOKO [JIABHYIO 3aMOBelb: CIHPOEKTHPOBAJ —— HEe MEHSIH M I10
COTJIACOBAHHIO C YTBEPKAAIOLWUMH HHCTAHUHAMH BHOCHTb M3MEHEHHS B peanu-
3yeMble, HO YKe YcTapeBIUHe [POEKTHl. IIpOeKTHO-CMeTHYIO JOKYMEHTaLHIO
COTJIACOBRIBAIOT C TeHEPAJbHOH MOAPSIAHON CTPOMTENBHOH OpraHH3anuedl nIs
yyeTa ee peasbHbIX BO3MOXKHOCTEH W COKDalleHHs CPOKOB CTPOHTe/bCTBA.

B psige caydaeB Inesnecoo6pasHO NpPOEKTHPOBAHHE H CTPOUTEILCTBO Ipej-
NPUATHA MO OTJEJbHBIM O4epelsiM.

[IpoexTHble OpraHu3amuH NyTeM KOOPDAHHALHMH CBOMX JEHCTBHH €O BCeMH
CONpSIKEHHBIMH 3BeHbSIMH MOTYT BBINOJHSATE CBOH OCHOBHBIE GYHKIHH — Ocylile-
CTBJISITh CBSI3b MEXAY HAYKOIl M NPOHU3BOACTBOM, BJUSTDH HA TEMNEI TEXHHUECKOTO
nporpecca, Ha 3(deKTHBHOCTL OOGIIECTBEHHOrO NPOH3BOACTBA H KaNHTaJbHOTO
CTPOHUTENbCTBA.

OCHOBHBIE [MOJIOXKEHUS, TIPUMEHsAEMBlEe NPH MPOEKTHPOBAHHH CTPOHTENLCTBA
(PEKOHCTPYKUMH) JIHTEHHBIX II€XOB H 3aBOJOB, NPHBEJEHBl HHXKE.

1. TlpexycMaTpuBaTh KOHLEHTPAIMIO H OPraHHU3alUHIO CIeNHAJH3HPOBAHHBIX
[IPOU3BOACTB, MMEIOMHUX ONTHMAJIbHBIE MOLUHOCTH IJS MHTEHCHBHOIO HCIOJIb30-
BaHHs oGopyproBanus. /s obecredeHHsT BLICOKOH NMPOHU3BOAHTENBLHOCTH TPYAA U
3(¢(heKTHBHOCTH IIPOU3BOJCTBA HA OCHOBE KOMIICEKCHOH MeXaHH3alHH U aBTOMaTH-
3aUMH NPHMEHATb [POTPECCHBHBIE TeXHOJIOTMUECKHe MPOLECCH VIS NOJYYeHHs
OTJIHBOK BBICOKOT'O Ka4ecTBa; OPTaHU30BLIBATh IOTOYHOE MPOH3BOACTBO; HCIOb30-
BaTh OTJIAXXEHHOE BLICOKONPOU3BOAMTENbHOE OOOpYAOBaHME, NPUCNOCOBIEHHOE
K CEpPHIHOCTH U3rOTOBJSIEMBIX OTJAHBOK. IIpH NMOBHILEHHBIX TpeGOBaHUAX K TOU-
HOCTH M KauyecTBY OTJUBOK, a TaKxKe NDHU H3TOTOBJEHHH OTJIUBOK U3 IBETHEIX
CTJIABOB PEKOMeHAYeTCsl NPHMEHSTbL CIenHajNbHEIE CIHOCOOBl JHUThSI € YYETOM
cepuHHOCTH NpPOH3BOACTBA. /s CO3ZaHHA HETKOTO MOpPsiAKa H OTBeTCTBEHHOCTH
32 KayeCcTBO BbINYCKaeMOH NMPOAYKLUHH leJecoo0pasHo JHTeHHble UeXH CTPOUTD
¢ TOJIHBIM 32aKOHUYEHHBIM LHKJOM NPOH3BOJACTEA.

2. OO6BeKTH! Ha 3acTpaHBaeMOH TepPHUTOPHH Pa3MellaTh PALHOHAJBHO C 3KO-
HOMHYHBIMH OOBeMHO-IVIAHHPOBOUHLIMH peIIeHUAMM 3JaHUHA AJds YMeHbLICHHS
nsowaznei a5 cTpouTesscTsa. [IpegycMaTpuBaTh panuoHa bHbIE TOTOKH JIOACH H
rpysoB. Ha Hauya/bHBIX CTafusiX IPOEKTHPOBaHUs NpU Pa3pabOTKe TeXHOJOTH-
YeCKHX IVIAaHHPOBOK HaMedaTb OCHOBHBIE NTPOe3/ibl H NPOXOAL; BELAEIATD ILIOLAAH
A1 pasMelleHHsT BeHTUJIALHOHHOTO 00OpYNOBaHHS, MNOJCTaHIHHA, MYJbTOB,
ACY TIT u nmp.

3. Ha 3aBojax ¢ HeCKOJIbKMMH JIUTEHHBLIMH L€XaMH XpaHeHHe ¥ NMOATOTOBKY
IWUXTOBLIX H (OPMOBOYHHIX MAaTepHaJIOB IpejycMaTPHBATb B LEHTPaJbHOM
6asucHOM Liexe (BKJOYAasi KONPOBYID YCTAaHOBKY).

[Ipu Goabmux o6bemax mnpousBoicrsa (>80—100 Thic. T/rOj OT/IHBOK)
XpaHeHHe IIMXTOBHIX MaTepHAJIOB PALMOHAJNBHO COCPEJOTOYHBATb B MPHLUEXOBHIX
CKJaJaX LIHXTOBBIX MaTepHaJsoB. Jlis XpaHeHUs CYXOro necka peKOMEHIYeTcs
IIpHMeHeHHe chIocHbX 6ameH. [IpaycMaTpuBaTh OTAENBHO CTOSUIME CKJALB JJIs
CJHBa M XPaHEHHS XHAKHX CBA3YIOUMX. Bce BcroMorartesbHBIE C/YKOBI JHTEH-
HOro 3aBOJa peKOMeHAyeTcs OJOKHPOBaTh B ONHOM KOpIYCe.

4. 1151 obecrneyeHHsi HOPMaJAbHBIX CAHHTAPHO-THIMEHHYECKUX YCJIOBHI TpyAa
NpeAyCcMaTpHBaTh JIOKaJH3alHi0 BpeIHOCTeH TaM, rjie OHH 06pa3yioTcs, myTeM
repMeTH3alMy 060p YIOBaHUS, MECTHEIMH OTCOCAMH U YCTPOHCTBOM O6LIe0OMEHHON
BeHTHAALMH. ¥YMeHbwaTb wwyM. [lpeiycMaTpuBaTh cHcTeMy YGOPKH MBLIH.
Ob6ecneynBaTh BbINOJIHEeHHe TpeGOBaHUi N0 3alllUTe OT 3arpA3HEAUH OKp yXKalomel
aTMoctepsl U TNpuUJeralol¥x BOAHBIX OacceiHOB.

5. TIpHHATBIMH B NpOeKTe TeXHHYECKHMH DeIMEeHUSIMH [O JHTEHHOMY Ipo-
M3BOJCTBY B HEJOM JOJKHBI 0OeCleunBaTbCsi BBICOKHE TeXHHKO-IKOHOMHYECKHE
FIOKa3aTe/TH H BO3MOKHOCTH OCBOEHH 1 BBOJMMEIX MOLIIHOCTEH B HOPMATHBHEIE CPOKH.

JluTefinple 3aBOBl HEOOXOAHMO CTPOHTb HApa/JeNbHO CO CTPOHTENBCTBOM
XUMbsl, MpodecCHOHATbHO-TEXHHUECKHX YUU/IUL, U OOLIEKUTHA K HHM, UTOGHI
K MOMEHTY BBOJ2 B 3KCIJyaTallHI0 NPOHU3BOACTBEHHEIX OOBSKTOB HMeJNaCh BO3-
MOXKHOCTb OOYUMTb H MOATOTOBHTBL KaApPH.



IF'nasa 1

MPOEKTHBIE PABOTLI.
KJIACCUPUKALLMA JIMTEWHBIX LIEXOB

1. TTIPOEKTHBIE PABOTHI

[MpoekTHpoBaHHe ABJSETCS MNEPBHIM H OCHOBHBIM 3TanoM KalHTaJbHOIO
CTPOHTENbCTBA, 0OeCcneytBaOIHM CO31aHHe HOBLIX, a TAKXKe pacllHpeHHe, PEKOH-
CTPYKUHIO B TEXHHYECKOe MepeBOOpYKeHHe JeHCTBYIOLHX npeanpusiTui .

Of6iee pPYKOBOACTBO CTPOHTEJNBHEIM MPOEKTHPOBAaHMEM H KalHTaJbHBIM
CTPOUTENBCTEOM BO BCeX OTpac/siX HapORHOro XxossiicTBa ocymecrsasieT [ocy-
napcreenHblii komuteT CCCP no gmenam crpoutenbcrsa (I'ocerpoit CCCP). B mu-
uucrepctBax (BegomctBax) CCCP 3TeimM BOnpocaMH 3aHHMMAIOTCA YNpPaBJaeHUA
NPOEKTHPOBAHHSA M KalHTaJbHOTO CTPOHTE/LCTBA.

IIpoektHble opranmsaunn. FocyrapcTBeHHble NPOEKTHBIE H H3BLICKATe/bCKHE
OpraHH3alMK MNOApPasfAeJsoT Ha MHCTHTYThl, OCYILIECTBJIAIOIUIHE TIeHepaJbHOe
npoektupoBanue (IMITPO), u unCTUTYTHI, Bedyllve NPOEKTHPOBAHHE CIELHA/H-
supoBaHHbix 4acTedl npoektos (I'TTH). Mmeiorcs KoMmmjekcHble NPOEKTHBIE H
Hayuno-ucciefoBatenbckHe opranusauun (FTMITPOHHMM u np.). Tenepanbubiit
NpOeKTHPOBIIHK obecneunBaeT pa3paGoOTKy KOMIJIEKCHOrO MpOEKTa BO BCeX
YyacTsiX, YBA3aHHBIX MeXAY COOOH.

IeHepaJbHBEIL NPOEKTHPOBUIUK OOBLIYHO pa3pabaTeiBaeT TEXHOJOTHYECKYIO
YacTh OCHOBHOIO NMPOH3BOJACTBA MJH MPOEKT OCHOBHBIX OOBEKTOB CTPOHTE/BLCTBA.
Hucrutytel I'TIM no 3aganuam THITPO BHNOAHAIOT HHXKeHepHO-FeoJIOrHUECKHe,
THIPONOTHYECKHE H Teofie3HYecKHe H3bLICKaHUst U OTAEJbHBIC YACTH KOMMJIEKCHOTO
NPOeKTa, a TaKXe NPOeKTHPYIOT BHEIIHHE CETH H COOPYXKeHHs BOJOMNpOBOA,
KaHaJau3aluH, rasupukauun u 1. n. Mmetorcs I'TIM, paspaGatbiBaioliie oTaenb-
Hble BHABI CNElUHANbHBIX COOPYXKEHHH M o6opyloBaHHS (e€YH, YCTAHOBKH AJs
KOHAWIIMOHHPOBAaHHA H T. N.). B Kaxa0# oTpac/iu BELAENAOTCH TOJOBHBIE IPOEKT-
Hble HHCTHTYTHI /ISl NPOBEJEHHS elHHOH TeXHWUUYeCKOH MOJHTHKH NPOEKTHPOBa-
HHSI, PEKOHCTPYKIIHH H HOBOTO CTPOHTENbCTBA NPEANPHUATHH.

Ha sakpensieHHbIX TeppHUTOpPHSIX pecny6/aHK, KpaeB H oOsactell ¢GYHK-
IHOHHPYIOT TePPHTOPHAJbHBEIE MPOEKTHHIE OPraHU3ailUM COTMIACHO MOJOXKEHHIO,
ytBepxaenHoMy [occtpoem CCCP. TeppuTopHa/bHbiE NMPOEKTHbIE OpraHH3anuH
paspabaTbiBalOT CXeMBI T'€HEpa/IbHBIX IJIAHOB MPOMBIILJIEHHBIX Y3J0B, CXEMBI
3aCTPOHKH CYIUIECTBYIOIHX NPOMBIIIJIEHHEIX pafOHOB B ropojax, BeAyT COrJaco-
BaHHe 3aJaHHUH Ha NMPOEKTHPOBAaHHE NPOMLIILJIEHHbIX NPEANPHATHA He3aBHCHMO
OT HMX BeJIOMCTBEHHOH MNOAYHHEHHOCTH, B YaCTH KOONepHpOBaHHsA OGBEKTOB
BCIIOMOTATe/NbHBIX IPOH3BOACTB, SHEProcHaOKeHHS, BOAOCHAOXKEHHS, KaHaJH3a-
IHY UM TpaHCIOpTa.

Crazuu npoexTHpoBaHHA. PellleHHst O NPOEKTHPOBAHHH CTPOHTENbLCTBA WJIH
PEKOHCTPYKIHH NPeANPUATHI NPHUHUMAIOT, UCXOAS H3 CXeM pa3BHTHA W pa3Melile-
HHUs OTpac/efi HapOAHOrO XO035IHCTBA M IPOMBLILIJIEHHOCTH, CXEM Pa3BHTHA H
pa3MmellleHHs NMPOM3BOJACTBEHHBIX CHJ IO SKOHOMHUYECKHM PaHOHAM M COKO3HBIM
pecnybaukam. Jlas noaTBepKAEHHS 1eJecO06Da3HOCTH CTPOHTENBCTBA HOBBIX HJH

! PacuinpeHHe, PeKOHCTPYKLMS H TeXHHYECKOe MePEBOOPYKeHHe B JaTbHEHIUeM H3Jaralorcs
COKpAILEHHO — «PEKOHCTPYKLHA»,
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PEKOHCTPYKIIUY JefICTBYIOMIUX NPEANDHATHI OTPac/M pa3zpaBaTeIBAOT TEXHHKO-
5KOHOMHYecKKe ofocHoBaHus (T20).

[peanpusaTus, 3ganus H COOPYKEHHS NMPOEKTHPYIOT, KaK NMPABHJO, B OIHY
cTajulo nyTeM pa3paboTku TexHopabouero npoekta (TPII), cioxune npeanpus-
THSI — B JIBe CTaauu ¢ pa3paboTkoit TexHuyeckoro npoekra (TII) v pabounx
uyeptexell (PY). Peunlenue 0 cTaaM#iHOCTH MpPOEKTUPOBAaHHSA NPHHHMaeT HHCTaH-
nus, yreepxaaomas TIO ¢ yyeToM KalmUTaJdbHBIX BJIOXKEHHH, HeGOXORHMBIX AR
peanusanyu npoekrta. Cpoku paspaborku TPII nau TIT ycranasansaioT ¢ yyeToM
ofecrieyeHdsl CTpoeK pabouHMMU 4epTexkaMH Ha 3alJaHUPOBaHHLIA [0J0BOH 061BEM
KalmuTaJ bHBIX BJOXKEHHH 10 1 ceHTsOps roja, NpeALIecTBYIOIEro Ha4any CTPOH-
TeJLCTBA.

TeXHHUKO-3KOHOMMYECKOE 0GOCHOBAHUE NMPOCKTHPOBAHUS U CTPOUTENLCTBA UM
pekoHcTpykuud npepnpusatus (T30). IToarotoBka 3aganus Ha paspaborky T2O
BEJIETCA BCECOIO3HBIM MPOM3BOACTBEHHHIM OO0BeAMHEHHEM C NpHBJEUEHHEM COOT-
BETCTBYIOIIEr0 HaYYHO-HCC/IeA0BAaTebCKOrO HHCTHTYTa, MHCTHTYTAa TeHIPOEKTH-
poBIKa U Ap. 3ajaHue yTBepKIaeT PYKOBOJACTBO MHUHHCTEPCTBA (BeJOMCTBA).
T30 siBasieTcs NpelnpOeKTHHIM AOKYMEHTOM.

HaunGosee cymecteeHHbIH BOnpoc, paccMatpuBaeMsiil B T20, — 310 o6ocHo-
BaHHe MOTPeSHOCTH NPOAYKLHH HOBOLO MJIH PEKOHCTPYHPYEMOro NpeNnpUATHS.
st sToro B T9O npuBOAAT BEIMUCKY H3 NI€PCHEKTHBHOTO IVIaHA PA3BUTHS OTPACTH
110 NPOM3BOACTBY H NOTpeb/IeH 0 OTAUBOK No dopme 1. s BeisBieHus fedunuta
NpUBOJAT 6GaslaHC MOTPeCGHOCTH M NPOM3BOACTBA OTJIMBOK Ha TEKYUMH NepHOA
¥ Ha roj BBOJA B 3KCIIyaTalldl0 OGOCHOBHIBAEMOIO HOBOTO HJIH PaCLIHPSIEMOTrO
NpeAnpHUATHA 1o dopme 2.

®OPMA 1. MoTpe6HOCTs M NPOH3BOACTBO YYTYRABIX OTIHBOK (Thic. T/roM)
no orpacau Ha nepuoa 19811986 rr.

Otuer Ha 1/1 1981 r, Oruer Ha 171 1986 r
B ToM unCne B ToM uncsae
no Macce, Kr no Macce, Kr
3aBogH OTpacau
8 8

o = (= [+ = (=
s g l 8 5 g | s
o =] 8 - 3 - o -
@ \% = A 0 \% =2 A

I. MoTpebHocTb B 4YyryHHBIX
OTJHBKaX
B Tom uncie:
A. JleiicTByiouiue 3aBOJbI:
B. Hosocrpoiiku:
I1. Tlpou3BoACTBO 4YryHHBIX
OTJHMBOK
B Tom uucne:
A. JleficTByioniue 3aBOJABL:
B. Hosocrpofiku:

B necsaToli naTHJeTKe OAHUM M3 OCHOBHBIX MOJIOMKEHHH SIB/SETCS HampabJe-
HHUe Ha Jayuniee HCI0JJAb30BAHHE HMEIOLIHXCH MOUIHOCTeH U Ha PEKOHCTPYKIHIO
nefictByrowux npeanpustuii. [lostomy B TDO BKIIIOYAIOT TEXHHKO-3KOHOMHYECKHE
pacuethl, o06OCHOBbIBaWOWIKHE 3(PPEKTHBHOCT PEKOHCTPYKUUH IPEANPHATHS
B CpPaBHEHHH C MEDONpDHSATHSIMM, HaNpaBJEeHHBIMH Ha Jydluee HCNOJIb30BaHHe
HMEIOLIUXCS MOWHOCTel MM 3P(eKTHBHOCTD HOBOIO CTPOHTENBCTBA B CPaBHEHHH
C PeKOHCTpYKUHeH JelcTByoomux 3aBojoB (cMm. ria. XIV).

10



®OPMA 2. Bananc noTpeGHOCTH M NPOU3BOLCTBA YYTYHHBIX OTJHBOK (THIC. T/TOx)
no orpaciaH Ha nepuon 1981—1986 rr.

Oruer na 1/1 1981 p, OTtyer ua I/Y 1986 p.
B TOM 4yHCNE B TOM uncae
no Macce, Kr no Macce, Kp
Banaxc mo oTpacam
[=
8
8 o —~ 8 o (=3 é‘ 8
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o = 3] - p=4
m \' = A m v =] A

[orpe6rocts
ITpousBoacTBO
[Monyuenue:
OT JAPYTHX MHHHCTEPCTB
OT MeXOTPAcJeBHIX NPOH3BOACTB
INocTaBKH IpPYrHM MHHHCTEPCTBaM

Jeduunut

[pu paspaborke TIO yuuTHIBAIOT MOCAEAHNE NOCTHUXKEHUS H NEpCHEKTHBHL
pa3BUTHS HayKH H TeXHHKH. TOO paspabaThiBaloT Ha NPOEKTHYIO MOMIHOCTh
NpeANpHSTHS U HA NEPBYIO o4yepelb CTPOHTENBCTBA MO OTPAC/EBHIM YKP YTHEHHBIM
TeXHHKO-DKOHOMHUECKHUM TMOKasaTessiM. Huxke npuBeleHEl OCHOBHEIE BONPOCHI,
paccMaTpHBaemble B coctaBe TJO.

1. OcHoBanue a1s paspaborku TOO; o6ocHOBaHMe NOTPEGHOCTH MPOAYKIMH
NpeAnpHATHS; NpOrpaMma BHIMYCKAa H ClenHaNM3auHsl NPOH3BOACTBA (MO BHAAM
CIJIABOB, CEPHIHOCTH, TPYyNNaM IO Macce OTJIHBOK, B T H ThIC. py6., U NepedueHb
3aBONOB — NOTpeGUTe el OTIHBOXK).

2. XapaKTepHCTHKA U OCHOBHEI@ HallPaBJeHUsI IPOeKTa HOBOI'O CTPOHTENbCTBA
HJIH DEeKOHCTPYKIHH JeHCTBYIOMEero mpeAnpusaTtHa (IO pesyabTaTaM ofcienoBa-
HHS); HaMeuaeMbIll COCTaB 3aBOJa, NJIOWAAY 3aCTPOHKH M pa3BepHYTHIE IJIOMALH
3naHuf (BK/IOYash KOMIIOHOBOYHBIE CXeMBI OCHOBHHIX I€XOB); KOONEpHpOBaHHE
BCMIOMOTaTeJNbHEIX U OOCAYXKHBAIOIHUX XO35HCTB C YKa3aHHEM 3aTpaT Ha JoJeBoe
yyacTHe B HX CTPOHTE/]bCTBE; OCHOBHLIE TEXHOJIOTHYECKHE DEIICHUS C YY4eTOM
NOBLINIEHHST KaYeCTBA OTJIMBOK; BLIOPOCH H MepeueHb MepONPHITHH, HaMeuaeMBIX
IJisl OXPaHbl MPHPOABI — 3ALIUTHL BO3JYIIHOTO W BOJHLIX 6accefHOB; YHCJIO
paGoralomux ¥ pabounx (obecneueHHe KajgpamH).

3. TloTpe6HoCTb B MCXOJHBIX MaTepHajaxX, OTXOAB NPOH3BOACTBA; JHEpre-
THYECKOe XO034#CcTBO (0GecneuenHe 3HEPropecypcamH).

4. Cxema reHepaJbHOTO NJIAaHA NPEINPHATHS C MPHJIOKEHHEM CHTYalHOH-
HOTO NJiaHa paiioHa, C pasMelleHHeM W pa3MepaMH (ra) BO3MOXKHBIX ILJIOLIafOK
IIPOMBLILIVIEHHOT'O H XKUJIHMIIHOTO CTPOHTEbCTBA, a TaKXKe C yKa3aHHeM ILIOMAAKH,
OTBOZHMOH JJIsl OTXONOB NPOH3BOJACTBA; BHEIIHHHA IPy30060pOoT MO BHIAM TpaHC-
NopTa M pa3Mep J0JEBOTO YYacTHS B CTPOHTE/bCTBE BHEMJIOMANOYHBIX JOPOT U
TPAHCAOOPTHHIX COOPYKEHHH Mo TpeGOBaHUSM BEAOMCTB U MECTHBIX OpraHH3auuii;
YHCJIO KHUTeJleH, pasMep TepPHTOPHH M SHEPropecypchl Ha XKHJIOH MOCENOK C yye-
TOM KYJIbTYPHO-GEITOBOTO CTPOUTENBCTBA.

5. OcHOBHbIE CTDOHTE/bHBIE PellieHHs], OYePeNHOCTb, NYCKOBBHIE KOMIJIEKCHI
M CPOKH CTDOHMTENbCTBA; OObeMBl KaMHTaJbHBIX BJOXKeHHH (MJH. py6.) Ha mpo-
MBILIJIEHHOE, JKUJIHIIHOE H KYJbTYPHO-GHITOBOE CTPOHTENBCTBO (B TOM YHCJE Ha
CTPOHTE/IbHO-MOHTaXHble PaBOTHI); HA MOJNHYIO MOIIHOCTb H MO OYepeasiM CTpOH-
Te/bCTBA; OPTaHH3alHs CTPOHUTENbCTBA C AaHHHIMH O MOIIHOCTH CTPOHTEJBbHOH
OpraHH3aluH H HeoOXOJAUMOCTH CO3JaHHUSI CTPOHUTE/bHOH Ga3bl (KOJHUeCTBO pabo-
YHX, OCHOBHBIX CTPOHTE/bHEIX MaTepHaJOB).

6. TeXHHKO-3KOHOMHYECKOE CPaBHEHUe Pa3/IHUHBIX MYHKTOB HJIM MJIOMANOK
CTPOHTENBCTBA U O0OCHOBaHHe BEHIGOpPAa ONTHMAJbHOIO BapHaHTa (HAa OCHOBAaHMH
aKTa KOMHCCHU TO BHIGOpPY NJIOWAJKH); OCHOBHEIE JaHHBIE H TEXHHKO-3KOHOMH-
yecKHe II0Ka3aTe/H NPeANpUATHA B CONOCTaBACHHH C NMePCHeKTHBHEIMH IOKa3a-
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TEJAMH M0 OTPACJH H O MUPOBOMY YPOBHIO Pa3BHTHS aH2JOTHUIBIX MPOH3BOACTB;
BLIBOJBI H NPENJIOKEHHS C OLEHKOH 3KOHOMMYECKOH 1eJieco00pa3HOCTH M X03sH-
CTBEHHOH HEeOGXOJHUMOCTH CTPOHTEJBbCTBA MJIH DEKOHCTPYKUHH HpPEANpHSTHS.

3aganue na npoexkruposanue. Paspaborky TPI1 usan TII npomermieHHbIX
NPeANpHATHH, 3MaHUEl M COODYXKEHHH NPOBOAAT HA OCHOBAHHH 3aJaHHMS Ha
npoekTupoBaHue. YTBepxkieHHoe TDO — 310 cocTaBHas yacTb 3ajaHus. Pas-
pa6GoTKa M YTBepXKIeHHe 3aJaHHsl Ha NMPOEKTHPOBAHHE SIBJASETCS 06S3aHHOCTDIO
3aKa3udka npoekTa. [IpoekTHasi opraHu3als MO IOPYUYEHHIO MHHHCTEPCTBA HJH
BEeJIOMCTBA HEMOCPEACTBEHHO YYacCTBYeT B pa3paboTKe 3aJaHHMs HAa NPOEKTHPOBa-
uue. [Ipy pasmelneHuy npeJnpHsaTHS B YepTe TOPOAA 3aKa34HK BMeCTe C 3aJaHUEM
Ha [IPOEKTHPOBaHHE BhIIa€T NPOEKTHOH OPraHW3alUHH apXHTEKTYpPHO-NJaHHPO-
BouHoe 3ajaHue (AT13) mectnoro CoBeTa HapOJAHBIX AENYTATOB, a TAKKE CTPOH-
TeJbHBIA NACHOPT YYaCTKa H TeXHHYECKHe YCJOBHS Ha NDHCOeAHHEHHe K ropoj-
CKHM CETSIM H COOpYXKeHHsM. B 3aaHHV HA NPOEeKTHPOBaHHE YYMTHIBAIOT 3aMeya-
HUsI NIPH COTJIaCOBaHHM M yTBepxKaeHun TIO.

Texuopa6ounii npoekt (TPI1). OapHocraguiiHOe NPOEKTHPOBAHHE COKpAlLaeT
cpoku npoBefeHus mnpoekTHeix pabor. TPII, asaswowuiica TII, coBMelmeHHBIM
¢ PY, paspabateiBaioT H 0OPMASIOT COTJIACHO 33aJaHMI0 HA NIPOEKTHpPOBaHHE M
OCHOBHLIM TeXHHYECKHM peuleHHusM, NpHHATHIM B TDO. B cocras TPII kpome PY
BKJIIOUAOT MOSICHHTEAbHYIO 3alHCKY ¢ TeXHHKO-D9KOHOMHUECKHMH NMOKAa3aTeNdsIMH;
reHepaJibHblil NJ1aH NPelNpHsATHS; COBMEIeHHbIA NJIaH KOMMYHHKAUHH; NepeueHs
TeXHOPaGOYHX, THIOBBIX W MOBTOPHO IPHMEHSIEMBIX I[IPOEKTOB M0 0ObeKTaM
NPEeANPUATUS; MaTepHa/Ibl H3MEHEHHH M JONOJNHEHHH 3THX NPOEKTOB B CBA3H
C MpPUBH3KOH MX K MECTHHIM YCJOBHSM; NDOEKT OPraHH3alHH CTPOHUTEJLCTBA;
NPOEKT BOCCTAHOBJIEHHS HApYLIEHHHIX 3eMeNb; CMeTHYIO JOKYMEHTauHio (CM.
ria. X1V). CocraB texHoJorudeckoi M TpancmopTHo#i dactu TPII aHasoruuen
cocraBy TIIL

B pesyabrate paspa6otku TPIT (TII) ocHOBHble TeXHHKO-3KOHOMHYECKHE
II0KasaTeJH, onpeeseHHble H yTBepxkaeHHble B TDO, He TOJKHEI ObITh YX YALICHH.
CMmeTHast CTOMMOCTb CTPOMTe/]bCTBA (DPEKOHCTPYKLUHH) NPEANnpHATHS JO0JKHA
OLITh He Bblllle X CTOHMOCTH, onpeflefeHHoil B T3O.

Texnnueckuit npoekr (TI1). TlpoekTuposanne B aBe cTaauu ¢ pa3paGoTKoH
TI1 monyckaercs mjast KPYNHBIX H CJIOXHBIX HPOMBIIUEHHBIX KOMIJIEKCOB —
B CJly4ae NpHMeHeHHS HOBOH HEOCBOGHHOH TeXHOJIOTHH NPOHU3BOJCTBA, TOJOBHBIX
06pasioB CJ0XKHOrO O6OPYNOBAHHS, CJOXKHBIX apXHTEKTYPHO-CTPOUTEJbHBIX
pemeHit ¥ NpH ocobo CJAOXKHBEIX YCIOBHUSX CTpOHTesNbcTBa. Bo Beex wacrsax TII
(mau TPII) npoMeliwieHHOro npeAnpusaTHs (uexa) AopabaThiBAaiOT, YTOUHSIOT
Y B3aHMOYBSA3bIB2IOT TeXHHYECKHEe pelleHds, npHHATHe B 10. PaspabaTthBaior
ONTHMa/bHbIH BapHaHT reHepaJibHOTO IJIaHa, ONTHMA/IbHble OOGBEMHO-IIAHUDO-
BOYHbLIE, ADXWTEKTYPHBIE M KOHCTPYKTHBHBIE peIUeHHS 3JaHHUH, MeXaHH3allHIo
M aBTOMAaTH3alMIO NPOHM3BOACTBA, PalLHOHAJbHBIE (GOPMBI OPraHH3alHHU HPOU3-
BOJACTBA . C YYeTOM aBTOMATH3HDOBAaHHBIX CHCTEM YIpPaBJeHHS, COBPEMEHHBIE
YCJOBHSl TPY.Ja, OPraHH3aLlHI0 CTPOHTENbCTBA W OYepeJHOCTb BBOJAA MPOH3BOJ-
CTBEHHBIX MOIIHOCTEH (NMYCKOBBIE KOMIJIEKCH), YTOYHEHHE CMETHOH CTOMMOCTH H
TeXHHUKO-IKOHOMHUECKHX MOKa3aTesel CTPOUTeJNbCTBA H Jp.

TIT (nnu TPII) paspabaTeiBaloT KOMIJEKCHBIMH; B HX COCTaB BXORAT CEAYIO-
1€ YaCTH: TEeXHOJIOTHYecKasi H TPaHCIOPTHAA; apXHTeKTYPHO-CTPOUTENbHAsS H
OpraHH3allisi CTPOHMTENbCTBA; MeHepalbHbIH NJIaH M 0OMEe3aBOACKOH TpaHCHopT;
CaHHTapHO-TEXHHYECKas; TeMnJoIHepreTHyeckas; 3/71eKTpOTeXHHYeCcKasl; OpraHHu3a-
uMsi TPYAa M CHCTeMa YIpaBJeHHs NPOH3BOACTBOM; TEXHHMKO-3KOHOMHUYECKAs;
JKHJIHIHO-TPaXKIaHCKOe CTPOHTeNbCTBO; 06llasl NOsICHHTeNbHAS 3aNHCKa (COCTaB-
JseT TJIaBHBI HHXKEHep IPOeKTa).

B rpacuueckon yacTu (4eprexax) npoekTa pa3pabaThiBalOT H PeinanT 06beM-
HYIO B3aUMOYBSI3KY 3JaHHH, momewlenHil ¢ o60pYyAOBaHHEM, HHMKEHEPHBIMH KOM-
MYHUKALMAMA U T. M.

B coctaBe nosiCHHTENBHOH 3aMHCKH K TeXHOJOTHMYECKOH M TPaHCIIOPTHOM
gacti TIT (uan TPII) aureiinoro npoussoAcTBa (Kopnyca, lexa) MaImIHHOCTPOH-
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TEJBLHOTO 3aBOJA COMJIACHO 3TafOHY HMEIOTCS NpUBEAeHHBlE HMXe nNOA-
pasfesl.
CBoJHEIE AaHHBIE MO JHTEHHOMY NPOH3BOACTBY (Kopnycy, GJOKY I[eXOB,
uexy).
1 (1). Hasunauenue.
2 (3). Xapaktep NPOH3BOACTBA H OGBEM PEKOHCTDYKIIHH.
3. CoctaB M OpraHH3anus NMPOM3BOJICTEA,
4 (4). PexuM paGoTel U GOHIBI BpPeMeHH.
5 (13). 3maHus, KOMMOHOBKA H MJIOWIANH.
. ['py3co6opoT u TpaHCHOPT.
7 (9). CkJaaackoe Xxo3sicTBO.
CBonHBIE JaHHBIE TEXHHKO-3KOHOMHYECKHX IOKasaTesell.
JIuTefiHplil nex.
1 (2). [IpousroacTBeHHas mporpamma.
2 (5). OcHOBHBIE NOJOMEHHS MO OPraHU3alMH MPOHU3BOACTBA.
3 (6). Texnonoruuecknit npouecc u oGecneyeHHe K3UeCTBa MPOAYKUHH; HOBAs
TeXHUKA, MeXaHH3auus H aBTOMaTH3alHA.

00~

(7). O6opynoBaHue (OCHOBHOE) MO OTAEJNEHHSM.

(8). Tpaucnopr.

(10). CocraB paboTaiomux.

(11). TpynoeMKoCTb. ’
(12). Texuuka Ge3omacCHOCTH H OXpaHa TpYAa.

[Tromanu.
4). TlorpeGHOCTE B OCHOBHEIX MaTepHaJax.
5). CBonHble NaHHBIE TIO SHEPTeTHKe.
6). OcHOBHpIe JNaHHBEIE H TEXHHKO-3KOHOMHUECKHE MOKa3aTeNH.
B cxofkax yKasaHbl MOpPSIAKOBble HOMepa NOAPa3JesoB, KOTOPHIX ClenyeT
NpHAEpPKUBATLCS, €CH MPH MPOEKTHPOBAHMH JIMTEHHOro 1eXa B OJHOM 3JlaHHH
He COCTaBJSIIOTCS «CBOJHbIE NaHHBIEY.

[Mpunoxenus

1. PaspepnyTasi NpOH3BOACTBEHHAd MpPOrpaMma.

2. TexHuyeckue TpeGOBaHHS Ha pa3paGoOTKy HeCTaHAapTH3HPOBAaHHOIO
o6op ynoBanus.

YeprexH

1. KomnoHoBouHass cXema JHTeHHOrOo NPOM3BOACTBa (Kopmyca, uexa) Ha
reHepaJbHOM TJIaHe (BHIKOMHPOBKA).

2. [Mnau pacnosoXXeHUsl TEXHOJIOTNYeCKOTO H TPaHCIOPTHOrO 060D YAOBaHHS
JuTeliHOro nexa (kKopmyca).

3. Tl1an u paspe3bl OCHOBHHIX OTZeJieHHH JNHTefHOro nexa (kopmyca) ¢ pac-
MOJIOXKEHHEM TE€XHOJIOrHYECKOTO H TPAHCHOPTHOrO OGOPYHOBaHHS.

4. CneuuduKkauus K MJIaHY PacrnoJoXeHHsl TeXHOJOTHYeCKOTO H TPaHCNOpT-
HOro o6opynoBaHHs (O KOTOPOH B AajbHeHlleM OGOPMJSIOT 3aKa3HBHIE CrelH-
GUKaLHH).

TeXHHKO-3KOHOMHYECKHE TNMOKa3aTeNH SIBJSIOTCS OCHOBAHHEM A/l BHIBOZOB
06 skoHomuyeckoii addexTuBHoctd TI1 (wam TPII) m wenecoobGpasnoctd ero
peaJsiH3aLHH.

Kauectso TIT (uau TPII) u ero 3aKOHOMHYHOCTb ONPERENSIOTCH Npexae BCero
YPGBHEM TPOH3BOJAHTENBHOCTH TPYAA, CEGECTOMMOCTBIO MPOAYKUHH, YAEJbHBHIMH
KanHuTaJbHEIMH BJOXEHHSIMH H CPOKaMH HX OKYNaeMOCTH, a TaKxe peHTabeJb-
HOCTbIO pabOTHl 3aBOJa HJIM IleXa B Tpolecce ero skcmiayaranut (cm. ra. XIV).

Ha yteepxknennniit TI1 (wau TPIT) cocrasasiior no staqony nacrnopt. [ocae
vrepxaenust TIT oTkpeiBaeTcsl GHHAHCHPOBAaHHE CTPOHTEIbCTBA, 3aKA30B OCHOB-
Horo o6opynoBaHHs U pa3paboTku PY.

PaGoune ueprexu (PH). CTpoHTesbHbie H MOHTaXKHhHe PabOTHl, VCTAaHOBKA
060p yI0BaHHS U TPAHCNOPTHBIX CPEACTB, YCTPONHCTBO KOMM YHHKAIIHil ¥ H3TOTOBJIE-
HHE HeCTaHJapTH3HPOBAHHOrO O0OOpYAOBaHHS BhINONHAWT no PY, kortopue
paspa6aTriBatoT B npouecce paspa6otkd TPIT uan na ocnose yreepxaennoro TII.
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Ipn paapaborke PU geranusupyior u yTounstor npuuatele B TII pemenns
B TO# Mepe, B KaKOH 3TO HEOOXOHMO /IS IPOH3BO/CTBA CTPOUTEIbHO-MOHTAXKHBIX
pa6ot. B cooTBeTCTBHH C 3alaHHEM Ha IPOEKTHPOBaHHE (MJIH NPOTOKOJIOM yTBED K-
genus TIT) yTOUHSAIOT MJIAHMPOBKYU KOPITYCOB, CHEUH(HKAaIHH 0GOpPYAOBaHHS H
CMETHL.

Ha ocHoBe 3THX MJIaHHPOBOK pa3pabaTeiBaoT obuiecTpoutesibibie PU spanuit
(kapxac 3jaHusl, GYHAAMEHTH KapKaca, nojBagel H T. 11.), PU ofmeobmenHoit
BEHTHJIAIMH, TPAaHCHOPMATOPHLIX NMOACTAHUMHA H PaCNpeleuTeNbHEIX YCTPOHACTE,
OYHCTHBLIX COOpYKEeHUH, BBOJOB MarHCTPaJ/IbHBIX CeTefl BOAO-, S3HEPro- U 3JEKTPO-
cHabxenns. Ha paspaGoranusix PU obuiecTponTeIbHOH 9aCTH 3aHHS COCTABJISIOT
MOHTaKHbIE MJAHB KOPNYCOB H LIeXOB, HA OCHOBE KOTOPHIX paspabateiBaror PUY
OT/Ie/IEHH 1IeXOB H KOPIYCOB C pa3MellleHieM CHCTeM HelpepLIBHOrC H MepHOAH-
YeCKOro TpaHCMOpTa U Ap. (B IJIaHe W pa3pesax, MocJeaHHe OOLUHO B MacluTabe
1 : 50). MoHTaXKHEe MNaHBl BHIOJHAT B Macwitabe 1 : 200 ¢ npuss3koil Bcero
06OpYLOBaHHSI K OCAM KOJIOHH.

IIpumenenne IBM npu npoeKTHPOBAHHM JHTEHHBIX wUexoB. [l mpoekt-
HBHIX pacCyeToOB M0 YKPYNMHEHHbIM MOKa3aTeqassM npu paspaBotke TIO ueseco-
o6pasHo ucnoab3oBanue IBM. Tlpu paspaGoTke COOTBeTCTBYIOLIErO aJrOpHTMA
3aJ]aud ONTHMH3AHHH OCHOBHBIX TEXHHKO-3KOHOMHYECKHX BaPHAHTOB MPOEKTHHIX
pewenufi npuMeHeHHe OBM 103BOJNNT MOBLICHTb KaueCcTBO M 3(QPeKTHBHOCTD
noJioxeHud, npuuumaeMeix B TDO W peasusyeMblX Ha JAajJbHEHIIHX CTagusX
npoekTHpoBaHusi. B coorBercTBHH C 3TajonoM TII nurefiHoro uexa (TeXHOJOTH-
yeckasi U TPAHCIOPTHAsi 4aCTH) pa3padoTaHa CHCTeMa IPOEKTHBIX pacyeToB Ha
I9BM pis ee panbpHeiiuiero onpoGHpOBaHHST M COBEPIIEHCTBOBAHHS.

Caenyer oTMETHTD, 4TO Ha cTtafuu TII pacueTsl, BeIMOMHSIeMbIE O pa3paBboTKU
rpaduuecKoll 4acTH IPOEKTa, SBJAIOTCA NpeXBapHTeJNbHbIMH. OKOHYaTebHbIE
pacuetst B TI1 odopMAdIOT B COOTBETCTBUH C pEIUEHHSMH, TNPHHATHIMH 10CTIe
pa3paboTKH INPOEKTa COrJIACHO BHINOJIHEHHBIM OGBEMHO-NIJIaHHPOBOYHBIM YepTe-
xkam. CienoBatespHO, B OMKaHIIMHA NepHOA BpeMeHH npuMeHenne DBM mna
paspa6otk TIO crpouTenbCTBA HJIHM PEKOHCTPYKHHH JIMTEHHBIX NpPOU3BOACTB
nepcrnekTHBHO W peasnbHo. Ha cragun TPIT (TIT) 9BM moxeT cnoco6crBoBaTh
06J/IETYEHHIO TpeBapUTENbHBEIX PaCUeTOB.

Opranu3auss npoekTHbIX paboT. [lJia opraHu3auMM M DYKOBOACTBA Npej-
NPOEKTHHIMH H TNPOEKTHLIMH PabOTaMH TeHepaJbHOH IIPOEKTHOH OpraHH3auuei
HasHayaeTcs TJ1aBHBIH HHKeHep npoekTta ([MII), orBeuarowuii 3a Bech KoMmaeke
npoekra B uejoM. I'MII opopmiaser ¢prHaHcHpoBaHHe, OPraHH3yeT U KOOpPAUHH-
pYeT NpeAnpoeKTHhIe H NPOEKTHbIE PAGOTHl /5 BblIAYH 3aKa3UHKY KaueCTBEHHOM
M B3aMMOYBSI3aHHOH IPOEKTHO-CMETHOH JOKYMEHTAlUUH B yCTAHOBJEHHBIE CPOKH.
T'UI oprauusyet cornacoBaHHe CMET Ha CTPOHTENBCTBO C NOAPSIAHLIMA CTPOUTE N b-
HBEIMH opraHusandsmu, 3amury TOO U npoekTa B BHIIECTOALIMX MHCTAHLHAX U
opraHax 3KCIepTH3bl, aBTOPCKHH HAA30p H ONepaTHBHOE YCTPaHEHHE HEYBA3OK
B TEXHHYECKOH JOKYMEHTALHWH BbISIBJIAEMLIX B IIPOLECCE CTPOHTEILCTBA HJIH
ocBoeHHs1 mpoeKTHEIX mouHOocTed. I'MIT ywacteyer B paGote rocynapcTBEeHHBIX
KOMHCCHH 1O NpHeMKe H BBOAY OODBEKTOB CTDOHTENBCTBA (PEKOHCTPYKIUH)
B 3KCIJIYyaTalHIo.

2. KJTACCUOUKALIMSA JIMTEMHBIX LEXOB

JInTefiHble HEXH pa3/HualoT 10 POAY CIJlaBa, Macce, CepHIHOCTH M oTpacie-
BOMY Ha3HA4YeHHIO OTIHBOK, TeXHOJOTHYECKOMY NpoLeccy U o6beMy NPOU3BOACTBA.
Hmelorcst uyryHoJMTeliHble, CTaeIHTeAHbIE H LiBeTHOMNTeHElE exU. MHaekcanusa
11eX0B M0 BHJaM cnnaaBa: cepnifi uyryHn — CU; xoBkuii uyryn — KY; Bricoko-
npouynnll uyryn — BUY; yranepoaucras cranab -— YC; JjervpoBaHHas cTaJjb —
JIC; mapranuosucrass cranab — ['JI, anomuuuesrle crmiaBet — AJI u T, A

Hogrle quTelinbie UeXH cjaefyeT CIenHaJH3HpoBaTh Ha MPOU3BOACTBO OTJIH-
BOK TOJIBKO H3 OJHOTO BHJAA CIJaBa AJs1 HCKJ/IOUEHHS] BO3MOXHOCTH TepeMeninBa-
HUsl Pas3/HYHBIX BO3BPATOB IUMXTH. BMecTe ¢ TeM B CBsi3d C GOJIBIUHM PasHO-
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o6pa3ueM Mapok ¥YC u JIC OT/IMBKH M3 3THX CTaJlel 4aCTO H3TOTOBJSAIOT B OJHOM
obuieM cranenuTefiHoM Hexe. [lo TpeGoBaHMSM NPOMCAaHUTApHH MNPOH3BOJACTBO
orauBok H3 ['J1 npenycmaTpuBaeTcs B OTAesqbHOM liexe. B Taba. | npusenena
KJacCH(pHKalusi JIMTefHRIX [eXOB B 3aBHCHMOCTH OT MacChl MPOHU3BOAHMBIX
OTJIHMBOK, KOTOpas SIBASIETCS ONHUM H3 onpejejsiolux (akTopos Ans BeiGopa
TeXHOJIOTHUECKOTO Tpouecca H o60pyAOBaHHsI JHTEHHOro nexa.

[To cepHiHOCTH pa3NMYalOT CJEAYIOLIHE THMHI NPOM3BOJETBA: MAaCCOBHIH,
KPYNHOCEpHIHbI, CEPHIHBIH, MeJKOCepHHHBIA U eHHHYHBIA (Tabu. 2). O6LIYHO
YMEeTCsl CMellaHHasi CepUHHOCTb H3rOTOBJSIEMBIX OTJHBOK, H JIWTEHHLIE HEXH
NPOEKTHP YIOT A/s KPYIMHOCEPHHHOTO H MacCOBOTO, CEpHIHOIO ¥ MeJIKOCEPHHHOrO,
MEJIKOCEPHAHOTO H eAHHHYHOro npoussoAcTBa. CepHAHOCTBIO NPOHM3BOACTBA
OTJIMBOK OMnpelenseTcs ypOBeHb Mexa-
HH3alMH ¥ aBTOMAaTH3alHH JHTEHHOro
nexa. Hausnicinas creneHb MexaHH3a-
IIMY M aBTOMATH3alHH CBOHCTBEHHA [/l
MaCCOBOTO H KPYMHOCEPHHHOTO NMpOH3-

Tabauya 1. Knaccudrkauus JHTeAHNX nexos
N0 MaKCHMAJlbHOH Macce NMPOK3BOAHMbBIX
oTJHBOK (KT)

. . 0
BOACTBAa C Y3KOH M OrpaHHYEHHOH o i
I o H
HOMEHKJATypoH OTJIHBOK. JluTeiinne Ho MepHuX UBeTHLX

- CIIJIABOB NPR -
eXH JOJs1 MacCoBOTO H KPYNHOCEDHH NpousBOACTBE B ﬁ:ﬁﬁi"
HOTO MpPOHM3BOACTBA OTJIHBOK, a TaKkKe bopmax
MeJIKHX OTJHMBOK TPH CEPHAHOM H MeJI- Oransu — )

v = x o .
KOCEPHHHOM TPOH3BOACTBE B OCHOB- SE% L3 | 3
HOM NPOEKTHPYIOT € HCMOJIb3OBaHHEM $8.x | BEx| & g

= o o I~
CpeACTB HeNpepLIBHOTO TpaHCHOpTa 6e3 =2.% | 882| o3 g
ONOPHLIX MOCTOBBIX KpaHOB (6eckpa- SE8E | 2xa| 2 @
HoBbIMH). Kpanbl B NOJROOHBIX HEXax
yCTaHaBJMBAIOT TOJbKO Ha CKJIajax Menkne <100| <10 [ <0.2]| <1
IIHXTH B HHOTA2 B MJABHJBHBIX OT- ?(pellﬂﬂe éggg 538 (li 22
pynHble

AeNeHHsX, Tsxeable 20 000 {500 [ >6 | >25

Otpac/ieBasi NMPHHAANEKHOCTD JIU- Ocobo <%000] — | — | =
TefiHBIX LEXOB NOYTH COBNajaeT ¢ Kjac- THKebIE

cuduKanHeld no CepHHHOCTH NPOU3BOJ-
ctBa. Jlo6aBasiorcs onpejiesieHHbIE 0CO-
6ble Tpe6oBaHUS K OTJIHBKAM B 3aBHCHMOCTH OT HX KOHCTPYKUHH, MACCHBHOCTH H
Ha3HaUeHHs, UTO MOXKEeT BJHATL Ha BHIGOP TEXHOJOTHYECKOTO Iponecca npous-
pojacTBa. MaroroBseHHe Kako#-aH60 OAHOH MM OTPAHUUYEHHOTO UMCJA CXOXKMX
JINTHIX JieTajledl, HanpyMep OTONHTEJNbHBIX PafZHATOPOB, KYNalbHbIX BaHH, KaHa-
JIM3aLHOHHBIX HJIH HANODHHIX TPYO, U3NOKHHUI AJsI CIUTKOB H T. M., HaKJaJblBaeT

Tabauya 2. CepuilHOCTb MPOH3BOACTBA OTJIHWBOK W3 MEPHHX CMJNABOB B 3ABHCHMOCTH
OT KOJKueCTBA (3aKasa) MO rofoBoii MPOrpaMMe @ OT HX MacChl

ToRoBoe yHC/IO OTJIHBOK OLHOrO HAMMEHOBAaHM#, WIT., NPH MPOH3BOACTBE
Ipynnu
no Macce, K euH -
r nﬁ(e!;qe?m' “;,f,!,‘:f,: cepHTHOM Kp YNHOCEpHAHOM “"‘gj},’:ﬁ“'
<8 500 501—6000 6 001—30 000 | 30 601—200 000] 200 001
8—20 300 301—3000 3 001—15000 | 15 001—100 000[ 100 001
20—50 200 201—2500 2 501—10 000 | 10 001—60 000 60 001
50—100 150 151—2000 2 001—8 700 8 701—53 000 53 001
100—250 95 96— 1400 1 401—7 000 7 001—37 500 37 501
250—500 75 76—1000 1 001—4 500 4 501—25 000 25 001
500—1 000 50 51—600 601—3 000 3 001—20 000 20 001
; 8%—% 000 40 41—400 401—2 000 2 001—13 500 13 501
2 000—1 000 20 21150 151—550 551—4 500 4 501t
—10 000 10 11—-50 51—100 100—1 000 1 001
10 000—20 000 7 825 26—50 >51 —
~>20 000 5 6—12 1327 —

15




crientHhHUCCKHI OTMeYaTOK AeTa bHOM, PeAMETHOM ClelHa H3aUNH HA OPTaHH:
LHI0 JIMTEHHOrO Lexa.

[lo TexHonornyeckoMy npoleccy NPOM3BOACTBA OTJIHBOK JIHTEHHBIE LI€:
HeNsT Ha JB€ OCHOBHBIE TPYNNBb: LEXH JHTbsl B HauGoJsee pacApOCTPAHEHH!
pasoBble o6beMHBIe necuansie ¢opmbl (CM. ra. IV) H nexwu JHTbA B GOpMH BC
APYTHX BUJOB (CrenHaJbHBIX CNOcO6OB JuThbs) (cM. ra. XIII).

o nactosiero Bpemenu okoso 80% oOGlLIero BeiMycKa OTIHBOK M3 YepH!
CMJIaBOB TOJIYYaloT B Pa3OBBIX OOBEMHBIX AeCYaHBIX ¢opMax. IT0 0ObACHSET
HCIIOJIb30BaHHEM JelleBbIX (POPMOBOYHBIX MaTepHasJoB H MPHMEHEHHEM BBICOK
NPOU3BOAUTENBHOrO o6opyaoBaHHs. CHenHasnbHble CIOCOOBI JIHTbSl TPHMEHS]
npH HeOGXOAHMOCTH YMeHblieHHs1 06beMOB 06PaGOTKH Pe3aHHEM JIMTHIX AeTaJe
NOBBIIEHHS HX TOYHOCTH H YMEHbLIEHHS LIEPOXOBATOCTH MOBEPXHOCTH, a TaK)
NP HEBO3MOXKHOCTH MOJYy4aTh HEKOTOPble H3 HHX KauyeCTBEHHBLIMH B CHIP}
06beMHbIX (opMax. TIpH npoekTHpOBaHHH HOBBLIX LEXOB IPOH3BOACTBO OTJIHBI
CreLHaJbHbIMH CrocofaMH CaeJyeT BHIAEIATh B CAMOCTOSITENbHEIE LEXH.

OcHOBHbIe HANpaBReHWA CHEUMANH3AUMH H ONTHUMAJbHBIE MOUHOCTH J
TedHbIX uexoB. OpraHM3anys MeJKHX JHTeHHbIX LEeXOB Ha MauIMHOCTPOMTe
HBIX 3aBOJaxX HeBHIrofHa. IlpH HeGONMBLIOM BHIIYCKE HX Ce6ECTOMMOCTb 3Hay
TeJbHO BHIIIE MO CPAaBHEHHIO C Ce6ECTOMMOCTbIO AHAJNOTHYHBIX OTJIHMBOK, MOJ
YyaemMblX Ha COBpPeMEHHOM OOOpYAOBaHHMH B KPYMHLIX CMELHAJH3HPOBaHHE
JHUTeHHBIX HeXaX. 3aTpaThl Ha MEXaHH3AIHIO B MEJKHX JHTeHHBIX Lexax
OKYNawTCsi, H CTPOUTENbCTBO HOBbIX MOAOOHBIX LEXOB, KaK INPABHJIO, HEe JOMN
ckaercs. [lpu jpocraToyno GonbluHX o6bemaXx MOTPeGJEHHS OTJIMBOK JIHTEHH]
LexH CTPOAT NPH MaLIMHOCTPOHTEJNbHLIX 3aBOJAaX. DTO XapaKTepHO ANS TaKi
oTpacsieil, KakK aBTOMOGHMJIECTPOEHHE, CeJbCKOXO3sIHCTBEHHOE MaIIMHOCTPOeH
H JApPYTHX, HMEIOWHX KPYNHOCEPUHHOE M MacCcOBOe INPOM3BOACTBO, a TaKKe .
3aBOJIOB TSAXKEJIOrO, SHEPreTHYeCKOro MAaUIMHOCTPOEHHS M APYTHX OTpacie
MMEIOILHX MEJKOCePHAHOe H eJMHHYHOEe MPOH3BOACTBO, e B GOJIBILIHX 00beM:
TpeOYIOTCs TsXKeJIble ¥ 0C000 TsXKeable OTJAHBKH. [IpaBoMepHa opraHusary
6a30BbIX JHTEHHBIX LEXOB MPH MALIMHOCTPOHTENbHBIX 3aBOAAX IS OGC/IYKHB
HHUs1 He TOJIbKO CBOETO NPOU3BOACTBA, HO U /151 CHAaGXKEeHH s [0 KOONEepaLHH AP Yri
3aBOJIOB OO0DBEAHHEHHS HWJH OTPAaCJH,

C ueibio JajbHeHlefl KOHUEHTPAUMH M CHENHAJH3aLHH NPOH3BOACT
B MOCJE/JHEE BPEMsl Pa3BHBAETCH CTPOMTEJNLCTBO OTPAaCJEBBIX M MeXKOTpacJieBh
JUTE/HBIX 3aBOJOB (LEHTPOJIUTOB).

[lox onTHMaNbHOH MOIIHOCTBIO JHTEHHOTO LeXa NOHHMAKT MHHHMAJbHY
MOIL{HOCTb, NIPH KOTOPOH 3arpyKeHO H HHTEHCHBHO HCIOJb3YeTCsl YCTAHOBJEHH
BLICOKONPOH3BOAUTEIbHOE OGOpyAOBaAHHE, OMNpaBAbIBA€TC BLICOKHH YpOBel
MeXaHH3allid H aBTOMAaTH3alMH TpyZAa, CO3JaHHe HaAJeXalUUX CAHHUTapHO-Te
HHYECKHX YCJHOBHil H obecrieyeHHe S(eKTHBHOCTH KaMHTAJbHBIX BJIOXEH
C OKYNaeMmoCTbl0 B HOpMaTHBHHE CPOKH. OnTHMajbHas MOUIHOCTH JIHTEHHO
1exa CKJaAbIBaeTCss H3 ONTHMAJIbHBIX MOLIHOCTEH MOTOKOB H3rOTOBJIEHHS OTJIUBO
KonKpeTHasi ONTHMaJIbHasi MOLIHOCTb OTAEJ/IbHBLIX MOTOKOB H LE€XOB C Pa3BHTHE
TeXHHKH H TEeXHOJIOTHH MEHseTCH.

B pesynbTaTe Hay4yHOro OGOGIIEHHS OMBITA MPOEKTHPOBAHHS U IKCITyaTalll
A-poM TexH. Hayk mpod. B. M. lllecronanom GbliH pa3paGoTaHEl ONMTHMAJIbHI
MOILLHOCTH JIUTeHHLIX LEeXOB, KOTOpbie 3a/I0XKeHbl B OCHOBY «Hopm TexHoJsor
4eCKOro NPOEKTHPOBaHUS MALIHMHOCTPOHTE/IBHBIX 3aBOJOB». C yYeTOM HEKOTOp:
M3MEHEeHHU Il M JOMO/HEHHIT, BHECEHHBIX B 3TH HOPMBI IPH HX NEPECMOTpPE B 1974
JAHHbIE N0 KJaCCHGUKAUMH M 06 ONTHMAJNbHLIX MOLIHOCTAX JHTEHHBIX LEX
npuBefeHsl B Tabs1. 3. [lManason MacChl, NPUBEACHHBIH B Tab/a. 3, YTOUHAIOT B &
BHCHMOCTH OT NPOEKTHOi HOMEHK/IaTyphl OTJHBOK M OGLIETO TeXHOJIOTHYECKO
TpoLecca ee 13roTOBJMeHHs B MOTOKAX MJIH HA y4acTKax uexa. KoMmnJiexc cnerwk
JIM3HPOBAHHLIX 1I€XOB JHTEHHOTr0 3aBOJa N0 POAY CrjlaBa COCTABAAIOT 10 3a1aHH
MacCH OTJMBOK, HauHHas C I1leXOB MEJKHX H CPeIHUX OT/IHBOK.

MOUIHOCTH JIMTeliHbIX 3aBOJOB, Ha KOTOPHIX MOMKeT GObiTb MPOH3BOACT
OTJINBOK M3 Pa3HbIX CIJIaBOB, YTOYHSIOT NpH paspaborke TAO HX CTPOHTENBCTE
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Tabauya 3. Knaccudukanua ¥ ONTHMAILHBIE MOMHOCTH
CHEeHHANAH3HPOBAHHBIX JHTEHHBIX LEXOB

OTJHBKa RJH TeXHOJOrHYecKHil Macca, kr
Cnaas npouecc (MaKcHManbHas
HIH B HHTepBaJe)

MolnHoCTL,
ThiC. T/TOR

Mpon3BoncTBO OT/IHBOK B 06HeMHBIX TMecYaHwX opmax
I. Hemaavrasn cnequaausayus yexos

PannaToph! OTONMHTE/bHEIE 10 35
10 70
BaHHB KynaabHble 120 15
120 25
Uyryn KoTint oTonETesbHEE 150 20
150 30
Hanoxuup — 130
— 250
Kosbia nopursesne, Maca0Thl — 5—10
11. Texnoroeuteckan cnequaiu3ayusl yexos
MaccoBoe W KpPynHocepHiiHOe NTPOH3IBOACTBO
Yyryx Heraqn aBTOTPAKTOPHLIE 100 50—60
200 80—100
300 100125
500 150—300
KoBkuit uyryn Jletanrn aBTOTpPaKTOPHHE 25 30—40
60 60—80
Cranb JleTanu TpaKTOPHBblEe, BaroOHHbIE 100 50—60
T IL 200 80—100
500 100—125
CepufiHoOe H MeJKOCepHHHOE MPOHU3IBOACTBO
Yyryu JetaqH CTaHKOB, CTPOHMaUIHH 100 ) 40—60
H Ip. 100—1 000 40—60
1 000—5 000 30—40
Cranp Jetann npeccoB, KOMIIPeCcOpoB 100 40—50
u® 4p. 1000 40—50
1 000—5 000 30—40
MeaxkocepuilHoe W efHHHYHOE MPOU3IBOJLCTBO
Uyryn Jetann cTaHKoB, CTPORMAIUMH 1 000—20 000 25—35
n ap. 5 000—50 000 25—35
Uyryn Ba3oBbie e XH Ha MalIHHOCTPOH- 1000 40—60
TeJbHOM 3aBOje 5000 30—40
Cranp Jletann 3KCKaBaTopoB, NpeccoB 1 000—20 000 30—40
n Ip. 5 000—50 000 50—60
Cranp Ba3oBhie LeXH Ha MalllHHOCTPOH- 5 000 30—40
TEJLHOM 3aBoJe
KomMnaekco 4eXx0oB JHTeHHB X 3aBOJOB
Yyryn Jletann CTaHKOB, THAPOTYPGHH 5 000 110—160
H Ip. 20 000 110—150
50 000 130—180
Cranb Jleranu mpeccos, NPOKAaTHBIX 5 000 70—90
CTaHOB M Jp. 20 000 70—90
50 000 120—150
TIpOH3BOACTBO OTJIMBOK CHENHANbHBIMH CrOCOGaMH
1. Hemaabras cneyuarusayus yexos
dacoHHBIE 4YaCTH K KaHajlHu3a- 10 35
UHOHHHM Tpy6aM (B KOKHJIfX) 10 50
UyryH IlenTpo6exxHoe JTHThe Kananu3a- | & 50—150 mm 45
IIMOHHHX TPY6 & 50—150 MM 70
LenTpoGexHoe JAKTbe HanopHuX | & 200—300 MM 100
1pYy6 & 350—1000 mm 160
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1 podorscerue maga. 3

Craas OTauBKa nn: ':)?-lxeiéc::nornqeexuﬂ (Mgi(icrxcn:‘a'n]:;aﬂ t_v‘r\[ggm:/c;_rgi
[0: P BJIH B HHTepBajJe) .
F 11. Texnonozuueckas cneyuaAusayul yexos
Yyrys, cralb O6onoukoBsle GOpPMHI 20 5—7
o 20 10—15
50 20—30
Crans BeinsaBisieMble MOJEJH 0,5 0,5—1
0,5 1-2
2,5 2-3
2,5 4--5
Yyryn Merananueckue ¢opMul 50 20—25
100 40—80
Cranp » » 30 60—80
AoMunuMk » » 22 lg_(li2
Bponaa » » 2 10—15
1luuk, Gponsa Jlutee noj AaBJeHHEM 1 23
Luuk » » » 5 5—6
Amomuuuit » » » 5 1—2
5 5—6
20 10—12

CocTaB NPOVM3BOJCTBEHHBIX, BCIOMOTaTEJbHBIX M CKJAAJCKHX IMOMELIEHH.
ITepeueHb NPOH3BOACTBEHHBIX H BCIOMOTATe/IbHLIX OTAeJeHHH (Y4acTKOB) H
CKJIQJICKNX TOMEIeHHH JIHTEHHOTO LeXa MPOM3BOACTBA OTJIHBOK B PasOBHIX
00BbEMHBIX TecyaHbIX GopMax npuBefeH B Taba. 4. [Ipu npuMeHeHHH crielHaJbHBIX
cnoco6OB M3TOTOBJIEHHS OTJIHBOK COCTaB OTAEJNEHHI 11€Xa HECKOJbKO MEHSETCS
(cm. ra. XIII). Cknanpl CBS3VIOMUX PACNOJAralOT B OTAEJAbHBIX MOMEILEHHAX
(BHe nexa) /151 XpaHeHH s OTHEONACHBIX MaTepHaJaoB. KONpoBhle YCTAHOBKH MOXKHO
pa3Mellath B 6a3HCHBIX lleXaX MOATOTOBKH H XPaHEHHS LIKXTOBLIX H (POPMOBOYHBIX
MaTepHaJIoB. CkJiaZpl CBA3YIOIMIMX M KONPOBHE YCTaHOBKH B COCTaB MJomiajieft
JUTEHHOTO LieXa He BXOJAT.

IlexoBrle c1yK6b MEXaHHKA H SHEPTETHKA oéecnequsaroT TOJIbKO MEXPEMOHT-
Hoe ofcayXXHBaHHe H acMoTp (npodHaakTHKY) o6opynoBaHusa. KanwTaabHblil U
MaJble PEMOHTBI BHINOJHSIOTCH O0O0IEe3aBOACKHUMH DPEMOHTHO-MEXAHHUYECKUMH Y

Tabauya 4. Coctas JuTefiHOro iexa

TIponaBoXcTBEHHOE
oTaeseHHe (y4acTKH)

BcenoMoratenbHoe OTAE JIEHHE
(yyacTKH)

Ckaan

InaBuabHoe ¢ HaBecKol
HWHXTHL
dopMoBouHO-BHIGHBHOE (C
CYWH/ILHBIMH  YCTAHOBKa-
MH)

CrepxHeBoe €O CKJIaJOM
H CYMHJaMH
CMecenpHTOTOBHTENIbHOS
Tepmoo6pyGHoe (Bkiouas
OCThIBAaHHE OTJIHBOK, YHa-
JIeHHe CTep¥KHeH, Hcnpas-
JeHue JedeKTOB H TFHApO-
HCIIBITaHUE)
I'pyHTOBOYHBIE yYacTok

[ToaroroBka WMUXTEL

Toaroroska GOpMOBOUHLIX MaTEepHAIOR
INoaroroBka mpoussofcTBa

PemoHT KoBweii, cBogoB
TlpuroToBijeHHe OrHeymopHOH Macchl
IlpuroTroBieHHe JHUTEHHON KPacKH
Perenepaunst cmeceit

VaaneHue 0TX0IN0OB

PeMmoHTHBIE CTyXKObl 1IEXOBOTO MeXa-
HHKa H 3HepreTHKa
Tpancqopmatopubie

Hacocnast crannus

BeHTUNALHOHHBE H MHIIEOYHCTHDIE YC-
TaHOBKH

[MyawTH ynpamaeHus
HucrpyMeHTabHast

llexoBrie n1aGopaTopru

IHuxTel ¥ QuitocoB
Tonausa

DOpMOBOYHBIX MarepHa-
J0B (C CHJIOCHBIMH Oall-
HSIMH)

Orreynopos

Mogeneit ¥ sunnkos
Onok

LlexoBoro MexaHHKa u
IHEpreTHKA

[oToBLIX OT/HMBOK
Kanajosuie Bcnomorareb-
HBIX MaTepHaIoB
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3JeKTPOPEMOHTHLIMHE [EXaMH, KOTOpHIE DPACMOJATaloTCs B KOpMyce BCHOMOTra-
teabHbIX HexoB (KBL) 3aBoja. B Hem Ke OGHIUHO pa3MellaloT MOJEJNBHBIA HEX
C YYacTKOM JIMTBIX 3arOTOBOK /Sl METaJ/JIMYeCKHX MoOJjeJel, CKaaj Mojene,
PEMOHTHO-CTPOUTENbHEIA 1leX, LeHTpaJ/JbHble CKAalbl HHCTPYMeHTa U abpa3uBoB,
OTJeJileHHe U3TOTOBJIEHHS JIMTeHHOH OCHACTKH M CPeACTB MaJIOH MeXaHH3alMH,
OTfeJIeHHe 3apsAKH H peMOHTa 3JIeKTPOoKap, HeX NpeABapuTe/bHOH 06paboTKu
pe3aHHeM 6a30BbIX UYT'YHHBIX OTJHBOK C MOCJAEAYIOUIHM CTapeHUeM, OUHCTKOH H
TPYHTOBKOH, CKJajA FOTOBEIX OTJIHBOK H Jp.

PaciiuperHne, pPeKOHCTPYKLHS, TeXHHUYECKOE NepeBOOPyXeHHe IHexa (3a-
soja). [sas ycTaHOBKH B JAefCTByiolleM Hexe GoJiee COBPEMEHHOI'O aBTOMATH-
yeckoro (bopMoOBOYHOr0) 0GOpYAOBaHHs OGLIYHO TpeOyeTcss nepeoGopyaoBaHHe
BCEX MEpelesioB MNpPOW3BOACTBA. Ecau mnojofHOe nepeoGOpyNOBaHHE CBS3aHO
C CO3JaHHeM HOBRIX IPOU3BOACTBEHHEIX IIJIOWIAACH, TO €ro HashBAalOT pacluHpe-
HueM nexa (WJIH 3aBoja).

Jas npoBefeHns paclidpeHHs 1exa HeOGXOAHMO H3BICKHBAThb NOMOJHUTENb-
Hble MPON3BOJCTBEHHbIE NJIOMIAH: NepEKPLIBAThL UMEIOLHECST OTKPBIThIE 3CTaKabl,
NpUCTPAaHBaTh HOBbIE NPOJIETHl (€C/IH TaKasi BO3MOXKHOCTb MMeeTcs) H T. m. Pac-
LIHpeHYe IeXa HaYHHalOT Ha CBOOGOAHOH MJIOWAAM H NMPOBOJAT IO3TAaNMHO, YTOOHI
He HapyHiaTb JefCTBYIOLIEro NpousBoacTsa. [liomanyu aas fanbHelero pacuiu-
peHHsi HOBOTO JIMTEHHOro uexa (MPOM3BOACTBA) MYTEM NPHCTPOHKH HOBHIX NpO-
JEeTOB NpPEeAyCMaTpPHBAIOT, €CJH 3TO OrOBOPEHO B 3aJaHMU HA MPOEKTHPOBaHHE.
Ecau B mpouecce nepeoGopyloBaHHs nexa (MM 3aBOAa) CO3AAIOTCH TOJBKO
CKJaJCKHe HJIM BCIOMOraTeJbHblE HOBbE IJIOMAJH, TO OHO HUMEHYETCSl PeKOH-
CTpyKuMel, a mnepec6OpYNOBaHUE HA HMEIOUWHXCS MJOMEAAX — TeXHHYECKUM
nepeBoopyxeHHeM. Bo BCceX U3/IOXKeHHBIX BapHAHTaX MepeoGoOpynOoBaHUs Heid-
CTBYIOILEr0 NMPOHM3BOJACTBA NpeABapHTe]bHO CJAEAYET pa3pabaTeiBaTh IPOEKTHO-
CMETHYI0 TeXHHUECKYIO AOKYMEHTALHIO,




F'nmapa 11

[MPOM3BOJACTBEHHAYS TMPOrPAMMA 1 METOJIMKA
MPOEKTHbBIX PACHETOB

1. UCXOOHBIE JAHHBIE W COCTABJIEHHE ITIPOI'PAMMEI
[MPOU3BOJACTBA

Pa3paboTKy npoekTa HaUMHAIOT MOCJE MOJYUEHHS OT 3aKa3UHKa YTBEPIKAEH-
HOTO 33aJiaHHsl Ha TPOEKTHpOBaHHe, O(POPMJCHHOrO JOroBOpa H HEOOXOJAHMBIX
HUCXOAHBLIX JAAHHBIX, K OCHOBHBEIM H3 KOTOPHIX OTHOCSATCS: MPOU3BOACTBEHHAA
nporpamMa, COCTaBJIeHHasl COIJIaCHO 3afaHHI0 HA IIPOEKTHPOBaHHe, YePTEXH,
crenudUKaUUH ¥ TexHHUecKue ycaoBHs (TV) Ha /auThle feTasau H3lesauii; MarTe-
puaJnl ytBepikaenHoro T20, BXOAALErO B COCTaB 3allaHHsi HAa NPOEKTHPOBAHHE
(B ToM uHCle aKT BLIGOpa MJOWIAAKH JJs HOBOTO CTPOHTEJNbCTBA UJIH MaTepHabl
06CICROBAHUS] PEKOHCTPVHPYEMOro NpeANpHsiTHS).

[Ipn pexoHCTpYKUMH JeHCTBYIOLErO IPOH3BOACTBA B COCTAB HCXOAHBIX
IaHHBIX BXOJSIT 3aBOACKHE TEXHOJOTHYeCKHe HHCTPYKUHH IO BCeM [epejenaM,
TEXHOJIOTHYECKHE KapThl H3TOTOBJEHHS MacCOBBIX H KDYIHOCEPHHHBLIX OTJHBOK,
TeXHOJIOTHYECKHE BEJIOMOCTH HJH YepTeXH C HaHeCeHHOH pabouell TeXHOJIOrHel
OTJIHBOK — [pelcTaBuTesell (B YCJOBHAX CEPHHHOTO, MeJKOCEPHHHOIrO WJH
eIMHHYHOTO NMPON3BOJCTBA); HOPMbl PACX0/la OCHOBHBEIX H BCHOMOraTeJbHbIX MaTe-
PHaJIOB; NaHHble O TPYJAOEMKOCTH MO MepeiesaM TPOU3BOACTBA H T. II.

[IpousBoacTBeHHAsT MporpaMMa MOXKeT OHITb TOYHOH, NPUBEREHHOH HJH
ycnosHOH. Tounyio (MofeTajJbHYIO) IPOrpaMMy NPOU3BOACTBA MACCOBLIX H KP YIIHO-
CepHIAHBIX OTJIHBOK COCTaBJASAIOT No ¢opme 3.

OxoHuatesnbHoe odOpMJIEHHE NPOM3BOACTBEHHOH NPOTPaMMBI  BBEIIOJHSIOT
no csogHoH dopme 4. IIpHBOAAT HTOrOBEIE JAaHHLIE O YHC/Ie HAUMEHOBAaHHH OTJIH-
BOK, 0 MaKCHMaJIbHOM H MHHHMaJIbHOM I'OJOBOM BLINYCKE B WITYKaX (T. €. JaHHble
O CepHAHOCTH NPOU3BOJCTBA).

Ilns cepuHHOrO M MeJNKOCEPHAHOrO NPOM3BOACTBA OCLIYHO OGOPMASIOT
NPUBEAEHHYI0 NPOrpaMMy, B KOTODOH CBelleHHS 00 OTJHMBKax I/1s1 M3JeNHH,
ofecrieyeHHbIX HCXOJHBIMH JaHHBIMHM, DAacNpOCTPAHSIOTCS Ha OCTaJbHYIO YacTh
nporpaMMbl. Bo3moKHO HCNOTb30BaHHE HMEIOWHUXCSl HCXOJHBIX MaHHBIX 110 OTJIHB-
KaM JAJIS CXOXHMX H3JeJHH ¢ NMONPABOYHBIMH KO3((pHUHEHTAMH B 3aBHCHUMOCTH OT
MacChl M CJOXKHOCTH NOCTEIHHX.

IporpamMmy aJjst cepHHHOrO H MEJKOCEDPHHHOTO NMPOH3BOJCTBA O(GOPMIAIOT
no dopmam 5, 6.

B ycnoBusix MesKoCepHItHOTO H IHHHYHOTO MPOM3BOJACTBA YaCTh HOMEHKJIA-
TYPBl H3Jle/IHil COLIYHO HEHU3BECTHA, a ApPYras 4acTb KOHCTPYKTHBHO He paspa-
GotaHa. B sTOM ciyyae MpHHUMAIOT YCJIOBHYIO IPOH3BOACTBEHHYIO NPOTPaMMy
C yUeTOM HAa3HaYeHHS OTJIHBOK M pacrpene/eHHs HX N0 Macce 1o rpymnnam, BHIaM
H MapKaMm CIJIaBOB MO 3HAJIOTHH C JAHHBIMH MNOAOGHBIX AEHCTBYIOIHMX Npen-
npusatuit (hopma 6).

B npousBOACTBEHHBIX NpOrpaMMax JAOJKHH OLITh yKa3aHEl MaKCHMaJbHAs
mMacca H HauGoJ/ibluMe raGapHUTHHE Pa3Mephl OTJIHBOK; OOBEMBl PeNBAPHTEILHON
06paGOTKH pe3aHHeM H CTapeHusi 6a30BbIX UYTYHHEIX OTJIHBOK, O6'beM NMpPOH3EOJ-
CTBa JJ151 COOCTBEHHBIX HYXKJ U T. M. B 1eHeKHOM BEIpaKeHHH NPOH3BOJICTBEHH VIO
NporpaMMy OpPHUBOAAT B TEXHHKO-IKOHOMHYECKOR HACTH INpoexTa,
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GOPMA 3. NMogetanptas nporpamMma BHIMYCKA OTAMBOK

Fa6apur-
HHe
2 s Macca, pasmepn < | Ha name- Toposas mporpaMma Buimycka
= a Kr OT/IHBKH, £ nHe OTSAHBOK
@ @
= = MM 8
=le |2 &
x A 1 - .
s g 5 = = s y 2 g Ha H3Qe Ha san Beero
El 8] @ s| sl al sl =] 5] ¢ a ane YacTH
=l % g || gl S| Ele|8l&]. |2
P A ElEl S| =3 29o| glEe
£ Z = = =4 S %4 El ] =~ 2 {ox|wr T %, l.!.lT.l T |wr.{ T
Hroro
®OPMA 4. TNporpamMma MaccoBoro M KpynmHOCEPHHHOTO MPOH3BIACTBA OTJMBOK
ToaoBoORt BHINYCK OTJHB
b4 T'onoso#t Macca A0BOH YCK OTJMBOK, T
= 5 BHIMYCK OTJIHBOK 33"““*3‘9
= % KOMIIIEKTOB, Ha ORHO vactH, % Ha OCHOBHYIO [ Ha 3anacHme
e K wT. H3jgenue, Kr 1o Macce nporpamMmy yacTu BCEro

In pPHMEUYaHHE. Cbopmy 3aMOJHAOT pa3fe,bHO NO BHAAM H MapKaM CIVIaBOB H C BbleJIeHHEM
JIHTbA CMelHaJbHbLIMH CIOCOGAMH.

GOPMA 5. Mporpamma cepuiinoro GOPMA 6. Mporpamma npon3BoacTBa
H MEJKOCepHHHOr0 MPOH3BOACTBA OTJIHBOK OTJHBOK MO Macce
. Macca YHcno HA rOAOBYIO MporpaMmy
e o6pato-
© TaHHBIX Buinyck B TOM YHCJe
= 5 | mertanep, |OTIHBOK, T n?)cfxl;?(y no Mapkam
=
Hsnenns T= T g‘l?nyﬂnnr:)l;l( CnJaBoB
H rpynnun [SJ-% no Macce, Kr
OTJIHBOK ¥5] @ 2., o g5 '
1o Macce ool B s H nE
== < o= o o= [ [ [
MEIRIIEIR Sl el 2 8 .
§ B 2 8 o ;’ E o = * = xR - 3~
=32 o [}
=0 < ® Q. « ca
o= = == = T e
<10
10—20
[Nepeuens 20—100
H3zeui 100—250
3anacuble 250—500
1acu 500—1 000
[MocraBku 1 000—2 000
10 Koonepaiunu 2 000—5 000
OranBKH 5000—
ana co6eTBeH- 20 000
HbIX HYXA > 20000
i
Hroro Hrtoro

2. BLIBOP M OBOCHOBAHHUE OIITMMAJIbBHOIO CITOCOBA
M3TrOTOBJIEHHUS OTJIMBOK

Cnoco6bl ¥ TeXHOJIOTHUECKHe MPOLECCh H3rOTOBJIEHHS OTJIHBOK IPH (hOpMH-
POBAaHHH NPOEKTHOH NPOTPaMMbl ONPEE/sAOT Ha OCHOBAHHH HaY4YHO-TeXHHYECKHX
NPOrHO30B Pa3BHTUS JHTEHHOrO NPOM3BOACTBA (O PEKOMEHJALHUSIM TFOJIOBHOTO
HHUH) Ha ocHOBaHHM NEPEAOBOr0 INPOH3BOACTBEHHOTO OMNbITA H HMMEIOUIUXCSH
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HCXOAHLIX JaHHBIX (pemieHuil, mpeaycmoTpeHHBIX B TDO cTpoMTeJanCTBa WJH
PEKOHCTPYKLUHH NPEeRNPUSATHUS).

KouKkpeTHbie peKOMEHJAaMH B 3TOH 4acTH npusefeHs! B ra. II1—V u XIII.
Ipu oneHKe HOBEIX TEXHOJOTHYECKHX MPOLECCOB HJM NPH BBEISOPE NPOU3BOACTBA
pasiHYHBIX JHUTHIX 3arOTOBOK CJieflyeT HCXOAMTh M3 NOKa3aTesss HapOAHOXO3siii-
CTBEHHOH 3((heKTHBHOCTH NO CyMMe NPHBEJEHHBIX 3aTpar // Ha H3roTOBJIeHHE
roToBeIX Jertajefi (cm. puc. 1).

Jlns mpakTHYecKHX pacyeTOB MO BLIOODY ONTHMAJbHOTO TEXHOJOIHYECKOTO
nporecca HCHONb3YIOT YRPOLEHHYIO GOopMyJay (MpH YCIOBHH, 4TO He Tpebyercs
pasBHTHE CHIpbeBOH 6as3bl)

n =(Cn+cm)Br+EH(Kn+ KM)v

rie C, —— ce6eCTOMMOCTb H3TOTOBJEHHS OTJIMBOK B JHTefiHOM uexe, py6/T,
py6/mrt.; C,, — cebecTOMMOCTb MeXaHHYeCKo# o6paboTkH, py6/T, py6/wr; B, —
1, pybleod BBINYCK OTJHBOK, T/rof, wrt/ron; E, — ko-
3¢pPUIHEHT 3(PeKTHBHOCTH  KamUTaJbHBIX
! Bnoxenud, E, = 0,12; K, — xanutanabHbie
w BJIOKEHHS MO BapPUAHTy TEXHOJIOTHH MPOHU3-
- BOACTBA OTJHBOK B JHUTEIiHOM nexe, py6.;
K,, — To Xe, B MexaHHYeCcKOM liexe, py6.
(06BIYHO YYHTBIBAIOT NPH NPHMEHEHHH Cie-
[{HaNBHEIX CIOCOGOB JIUThA).

/s OlleHKHM BapHaHTAa HOBOTO TEXHO-
JIOTHYECKOro IMpOIecca ero CpaBHHUBAIOT
C HaHJYYLIHM H3 H3BECTHBIX, KOTODHIH IpH-
; HUMaloT 3a 6a30Belii. ONTUMAJIBHOM TEXHO-
0 1000 2000 3000 40008;mesdwmesd  jorweit MSTOTOBJIEHHS OTJIMBOK CYHTAIOT TY,
Puc. 3. 3aBHcUMOCTb CymMMEl MpHBeleH-  KoTOpast ofecneyHBaeT MHHUMYM NpHBEJeH-
HbIX 3atpat [T, py6. OT rofosofi MPO-  ypy yapomHOXO3SHCTBEHHBIX 3aTPAT HA MpO-
TPaMMBl BEITIYCK3 OTJIHBOK Br Aaf IBYX o
CONOCTaBJsEMHX BapHaHTOB TexHojoru- H3BOACTBO FOTOBBIX J€TaJIEH.

1eCKOro npouecca [lpu yBenWYEeHHH CEPUHHOCTH MpPOH3-

BOACTBaZ TPYHOEMKOCTb H CeGecTOMMOCTh

OTJIHBOK YMEHBINAIOTCS; CHHIKAIOTCH yJeJbHble 3aTpaThl Ha OCHACTKY H T. [.
B ofiem BHAe cyMMa NpHBEJEHHBIX 3aTpaT

1= f(Br)-

i
L

-t 4 ———+ =<

P
N

/

\

|
1{ Briflfﬂll/ﬂ)

Ilpumep 3aBHCHMOCTH CYMMBI NPHBEACHHEIX 3aTPAT OT I'OAOBOI NPOTPAMMEL
BHINYCKa MO JABYM CpaBHHBAaeMBIM BapHaHTaM NpHBeAeH Ha puc. 3. Touka nepe-
CeYyeHHs onpejienisieT KPUTHYECKYIO NPOrPaMMy BBIIYCKa, OPH KOTOPOH TEXHOJIO-
rHYecKue BapHaHTHl paBHOLEeHHbi. (C/leBa OT KPHTHUECKOH TOUKH HaXOAUTCH
obJsactb 3¢peKTUBHOrO MpUMeHeHHs1 BapuaHTa I, cnpaBa — /J. DKOHOMHYECKHH
adekT (Mnu yiep6) no nNpHBEAEHHBIM 3aTpaTaM ONpeAeseTcsl Pa3HOCThIO 3Haye-
Huit KoopauHaTt All.

[IpuBeacHHbIE 3aTPaTH MOXKHO PaCCUMTHIBATD IO 3JI€MEHTaM HJH YKPYIHEHHO
no HopMaTtHBaMm 3atpaT. OnpeneseHHe pa3MepoB CeGeCTOUMOCTH H3TOTOBJIEHHST
OTJIHBOK M KaNHTaJIbHLIX BJIOXKEHHH paccMoTpeHo B ra. X1V.

3. PE)KUM PABOTHI JIMTEMHBIX HEXOB

B nuTeHHLIX LleXaX NPHMEeHSIOT TPH BHJAA PEXHUMOB paGoThl: napafesbHell
BCeX OTJe/IeHHMH 1eXa, ¢ BhAeJEHHEM OfepanHil ¢ BPeJHKWMH ELIJEJEHHSIMH B OT-
JeJibHble TNOMEHIEHHs MJIM JIOKaJH3alMeHd KX, NPH I[IOMOLUY pas3jHYHOrO BHJIA
repMeTH3UPOBAHHBIX YKPBITHH, ¢ MECTHBIMH OTCOCAMH; CTYNeHuaThifl, ¢ pasjesne-
HHeM ONepauHil 10 BpeMeHH, B HEH30JUPOBAHHEIX OGLIHX NMOMEIIEHUAX; KOMEHHH-
pOBaHHBIN, Ha3HAYaeMblH C Y4eTOM Macchl OTJIMBOK H XapaKTepa HX [POH3BOJCTBA
B pas/MYHBIX OTIE/eHHSAX LeXa.

22



IMp# mMoTOYHOM NMPOM3BOACTBE B JHTEHHHIX [€XaX, KaK MDaBHJIO, mperycma-
TPHBAIOT NapaJijiebHbid IBYXCMEHHBIH pexKHM paboTel; AJsi OOJbLUHX fedyed H
Y4acTKOB, T'ie He NONYCKAaeTcs MepepblB B TEXHOJOTHYECKOM IIpoLiecce, a TaKiKe
B OTAENBHBIX CJIYyYasiX A YHHKaJbHOTO OOOpYAOBAHHS TPEXCMEHHEIH peXHM
paboTHI.

Has Gosee HHTEHCHBHOTO HCMOJIb30BaHHSI TNPOH3BOACTBEHHBIX IJI0INAfEH
I151 KECCOHHBIX YYacTKOB MpPH CTYNEHYaTOM peXHUMe NpeayCMaTpHBalOT OpPraHH-
3alHi0 (OPMOBKH, H3rOTOBJEHHs cTepxHeir U c6opkH dopm B I n Il cmenn;
3aJUBKY ¢opM H o4yHCTKY KeccoHoB B III cmeny.

s $opMOBOYHO-3aJIHBOYHBIX OTHENEHHH C TIPOHU3BOACTBOM Kp YITHBIX
OTJIHBOK, 3a/IMBAa€MbIX B ONMOKAX HA 1ALy U HMEIOWUHMX JAJUTENbHBIH LUK/ OCTHI-
BaHUs, MOXKHO HCIOJb30BaTb KOMOHHHPOBAHHBIH PeXXHM PaboThl, IIpH 3TOM ¢op-
MOBKa € JIOKAa/JH30BAHHLIM BBIOMBHEIM Y4YacTKOM pa6oTaloT B NapaJlielbHOM
pexrMe B OTAEJbHOM NpoJeTe B JBe cMeHbl, a cO0pKa M 3aJjiuBKa ¢GOpM BelyTCs
MO CTYINEHYaTOMY PEXHMY MOOYEPEJHO B JABYX CMEXHBIX NpPOJETax.

Ilpy Ha/MuYHK B JHTeHHOM lieXe MOTOYHOro (KOHBeHepHOro) M mJalieBoro
(kecconsoro) crnocoGoB MNpPOU3BOACTBA OTJIMBOK C pa3iH4YHOH Maccoli Takxke
NPUMEHSIOT KOMOMHHPOBaHHEIA pexuM pa6oTel. IloTounble oTaeneHus paborawor
B napaJijie/ibHoM pexkime c 3aauBKod B 1 u I1 cmensl. B 111 cMeny Benetcs 3anuBka
B KECCOHHBIX MJIH ITaUeBLIX OTAeJeHHAX, paboTalOWHMX IO CTYNeHYaTOMY PeXXHMY.
B sToM (/yyae nsaBHJ/bHBIE arperaThl HCHOJbL3YIOT B TeUeHHE TPEeX CMEH.

4. ®OHAbBl BPEMEHUW PABOTbl OBOPYIOBAHM{I
W PABOUMX.
MOHATHUA O INMPOU3BOIMTEJIbBHOCTHU OBOPYIOBAHHS

[lpy NpOEKTHPOBAHUH NpPHMEHSIIOT TPH BHIA TOXOBLIX (POHNOB BpEMEHH
paboTel 0GOpylOBaHHA M paboyHX:

1) xanenmapuuiii @, = 365 X 24 = 8760 u;

2) HOMUHaMBHLIH D, ABAsIOWHIECA BpeMeHeM (B yacax), B TeyeHHe KOTOPOro
MOXKeT BHINOJHATHCH paboTa Mo NPUHATOMY pexHMy, 6e3 yuera HeH36eXKHBIX
noTepb;

3) AeAcTBUTeNbHBIA Dy, onpefiesisieMbldl TyTeM HCKJIOUEHHSI 13 HOMUHAJIBHOTO
(GoHla HeH3GeKHLIX NMOTepb BPeMeHH /IS HOPMaJbHO OPraHU30BAHHOTO MPOM3-
sojcTBa. [1pu 41-yacoBoii paGoueit Henene @, cocrabaser 2070, 4140 u 6210 4 npu
pa6oTe B OAHY, IBE€ H TPH CMeHbl COOTBETCTBeHHO. @, pabouux coctasnser 1860,
1840 u 1820 y mpHu NpOAO/KHTENBHOCTH OCHOBHOTO ornycka 15, 18 u 24 aus
COOTBETCTBEHHO. @, paGoTel 06OpPYAOBaHUS NpHBeAeH B Taba. 5.

Ins onpenenenns @, pabotel o6opynoBaHus W3 P, YCIOBHO HCKJIOYAIOT
BpeMs npeCbIBaHWsi OOOPYAOBAHHS B IJ1aHOBBIX PEMOHTaX, YCTaHOBJIEHHOE
HOPDMAMH CHCTEMBI NJaHOBO-mpeaynpenutesnbHbix pemontos (IMIP). Ilpocrou
06OpYAOBaHHs, BHI3BaHHbLIE HEJOCTAaTKAMH B OPraHU3alMH NPOW3BOACTBA IO
BHEUIHUM INpPHYHHAM, NPH ONpelejeHHH P, He YYHTHIBalOT. Bce mnpoekTHbIE
pacyeTsl BelyT OTHOCHTeIbHO @, paboThl 0GOpYAOBaHHsi H pabOYMX.

&, UCNoJb3YIOT NPH pacueTax CKJIAJACKHX MOMEIleHHH.

O6opynoBanue, BXOAsllee B KOMIUIEKT arperaTa, YCTAHOBKH MJIM NOTOYHOH
JIMHKH, NIOHHMAIOT KaK OCHOBHOe 060p yaoBanue. O6cayxuBalollee 060pyR0BaHHE,
He BXOJsfilllee B KOMILIEKT OCHOBHOTO, CUUTAIOT CMEKHBIM.

CocTosinHe OCHOBHOrO OGOpYROBAaHMs OIpelesloT HCIOJAb30BaHHeM P,
paGoToit (paGoTaet, He paGoTaer), o6CayKHBaHHEM (06CTYKHUBAETCA, He 06CTYKH-
Baercs), paGoTOCHOCOOHOCTbIO (MCNPaBHO, HEHCIPABHO), PabOTOCIOCOGHOCTHIO
CMEXHOT0 060p YAOBaHHSA, CBOACTBAMH TEXHOJOTHYECKHX MaTepHaJOB, BHELUHUMYU
cHcreMaMH obecrieyeHHs.

O6uue (cyMMmapHbie) MOTEPH BpeMeHH B MpoLecce SKCNJAyaTalHd OCHOBHOTO
obopynoBanuss 2Ty, B TeueHHe BEIGpPAHHOrO NepHOAA HOMHHAJbHOrO (oHA2
Bpemend T, noipasie]sloTcs Ha JBe TpYIH.
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Tabauya 5. NeficTBrTenbHBIR (pacueTHbI) ronosoili ¢oHR Bpemenn paGoTel
ofopynosatus (paGouas Hepens 41 u, 8 mpa3gHHYHB!X JHeH B rofy)

Ipu oxHOH cMeHe

Ipu ABYX cMmeHax

IIpH Tpex cMmenax

b o o
=a =8 =« = o =
3% fx kS 2x EH 2x
O6opynosauue Flse 88 T8 §3 T8 23
5o $& 5 go g% | g8
=85 | Ez- | =8% | Fs7 | 253 | :=-
ar o Em- ax e 5a - am e Sa.
o S oN 245 Sox o'4x Leos=
558 | %55 | 532 | 388 | 552 | =55
Czm o= Cza HosE [ Hos
Jluteiinoe ofopynoBanue:
LIeXOB MeJIKOCepHHHOro M
cepHHHOro NMpPOH3BOACTBA 2 2030 4 3975 5 5900
UEeXOB KPYIHOCEPUIHOTO H
MaccoBOTO NPOH3BOACTBA — - 5 3975 7 5778
oco60 KPYIIHOE H CJIOXKHOE
(mecKornApOKaMephl, Me-
XaHU3HPOBaHHEIE  Jpole-
MeTHEIe KaMePhl B BCTPSXH-
BalouIe CTONEH I'PY30NOLD-
eMHocThio 10 T) . . . . . — - a 3770 11 5525
Barpanku (6/10K H3 ABYX HITYK
C YUETOM €XeIHEBHOr0 peMOH-
) J — 2070 - 4140 — 6490
3akphIThe BarpaHKH C nono-
TPeBOM yTbsl H OUHCTKOM ra-
30B NIPU OZHOM IOJiorpeBaTee
Ha JiBe BarpaHkH 2 2030 6 3890 10 5840
ABTOMaTH3HPOBaHHLIe (bopMo-
BOYHEIC M CTEPXKHEBLIE JIHHHH —_ — 12 3645 14 5340
ABTOMaTH3HpOBaHHEIE alpa-
3WBHBIE JIKHHH JJS OYHCTKH
JATBST  « v o v o « = & — — 10 3725 12 5465
Jyrosrie sjexTponedn n.rm
TJIaBKH CTajlH M 4YyryHa eM-
KOCTbIO, T:
05—15 . .« .. .. 4 1985 6 3890 — -
36 ... — — 6 3890 10 5840
1225 . ... ... — — 6 3890 11 5775
50. . . ..o oo — — — - 13 7620
Hunykunonnse newn l'[OBbI-
II€HHOHA YacTOTHI Jisl TIaBKH
CTaJu e€MKOCTBIO, T:
0,06—25 .. ... 4 1985 6 3890 — -
6,0—25 -— — 7 3850 12 5710
VHAyRUHOHHEE Meun l'[pOMblLU-
JICHHOH YacTOTHl AN NJaBKH
HJIH TIOROTPEBa K PO3JMHBA Uy-
I'yHA eMKOCTbIO, T:
o 25 .. ... 3 2010 — 3975 6 6100
Io %5 . . . —_ — 6 3890 10 5840
[Teun naaeuabHEE A4 Men-
HBIX CIIJIABOB 3 1775 4 3510 6 5160
[leun myraBHALHBIE nm anio-
MHHHEBEIX H npyrux JIerKHX
CITaBOB . 3 2010 4 3975 6 5840
Meun Tepanecxne c pempoOM
paGoThI:
HeNmpepLBHEIM . . . - — - — 11 7800
JJIUTENBHBIM . . . . — — — — 10 7710
[Teun TepMuyeckue ¢ KOpOTKHM
IHKJIOM paGoThL:
MeXaliU3HDOBaHHbIe - - 6 .| 3890 10 5840
HeMe XaHH3H POBaHHbIE - — 4 3975 6 5840
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ITpodorscenue masr. 5

IIpn oaHON cMeHe TIpn AByX cMeHax Mpu Tpex cMenax
@ o :
@
) a ' a ' a
= Sl = g = a =5 = A
33 Zx ¥ ERe 3% Iy
=
=z Az = 4z =
QCopyAoBnanne Se 25 '8'9\° 23 'g‘\s 23
= o e @ g e ° @B
©o - [y co.s g oo e
L == = T ] S ox -
=ox no = o= ﬂo = ox a3
ooxrow - %27 =2 . aza 1-8-
Vo= o= o4 = Oo= T CE-E]
ERQ TS bErao -& L T T
GRS vod CRN-Y Yoo O s CR-3]
Eza HE= Exza HE= =1 =2
= xa [

Tleyn TepMuueckHe 3/1EKTPH-

YecKHe 3JIeBaTOPHOIO THMA . - - — 5 3935 8 5715

[Teun cymmapuue:
MeXaHH3HPOBaHHbIE (KOH-

BeHepHHEE) . . . . . . . — - 5 3935 7 5775

HeMEXaHHU3HPOBAHHLIE (Ka-

MEpHRE) . . . . . . . 3 2010 4 3975 6 5840
CpapouHoe oGopynoBaHHe 3 2010 5 3935 7 5775

Merannopexxyuee u nepeso-
ofpabarriBatoutee 0f0pynoa-
HHE . v o v v v e e e 2 2030 3 4015 4 5960

A. OGopynosanue He paGotaer (mpoctowm): H3-3a HencnpaBHocTH Hau IIITP
H TeXHHYecKoro oGC/aYyXMBaHHS B paboyee BpeMsl OCHOBHOIo 0OG0DYAOBaHUS
2T, ., mo BHemHHM npuuuHam 2T ,.

b. OGopynosanue paGoTaeT HeHcnpaBHO: ¢ Gosbliedl TNPOJOJIKHTELHO-
CThblO TaKTa (1uKJa) paboThl {, MO CPaBHEHHIO C YKa3aHHOH B TeXHHYECKOH JIOKY-
MEHTAaUHH f;, B pe3ysbTaTe 4ero HMelT MeCTO BHYTDHTAKTOBble NOTEPH BPEMeHH
=T, ; c Bbijaueit fedeKTHOH mpoayKuuu (dopm, crepxkueit) XT.; ¢ NPOH3BOA-
CTBOM GpaKkOBaHHBIX OTJIHBOK s
2 Ty o= > Tp + 2 Tnp’
rae ST, — mpOCTOH H3-32 PEMOHTA, BbISBAHHOIO C/YYailHEIMH OTKa3aMH OCHOB-
Horo o6opyaoBanus; XT,, — NJaHOBHe NPOCTOH, cBaA3aHHble ¢ [I[1P B paGouee

BpeMs;
.
ZITB=ETO+ZTC+ZTT’
rae T, — nmpocroii H3-3a HapyHIeHHs BHEIIHHX MOJACHCTeM obecriedeHHs, IO
OpraHu3alMOHHBIM npu4YHHaM; =T, — npocTofi OCHOBHOrO 06OpYyAOBaHHSA H3-3a
PEMOHTa cMexHOoro oGopynoBanusa; X7, — mpocTofi M3-32 HECOOTBETCTBHS H
BOCCTaHOBJ/IEHHST CBOHCTB TeXHOJIOTHYeCKHX MaTepHaJIoB H N0 APYTHUM TeXHOJIOIH-
ueCKHM NPHUHHAM.
OG6liyue cyMMapHble MOTepH BPeMEHH OCHOBHOTO O0OpYAOBaHMA COCTaBASIOT

ETEH:_ZTO-O+ZTB+ZTH+ZTH+ZTG‘

Ilns npumepa Ha puc. 4 npuBejieHa cXeMa MOTepb BpeMEeHH aBTOMAaTHYECKOH
dopmoBouHol 1HHHH. OPHEHTHPOBOYHO NOTEDPH BPEMEHH MO OPraHH3aUHOHHBIM
M APYTHM BHEIIHHM INIDHYMHAM COCTABASIOT: M3-3a2 OTCYTCTBHA MeTanaa 2%,
cmeck 3%, crepxueidt 2%, n3-3a oxunanus obcayxusauus 1,6%, y6opku pato-
yero mecra 1,8%, orcyrctBusi pabouero 1,7% (Bcero ~12%). Ilpn Hekotopom
NpeBHIIEHHH NOTepb HA BbIpaboTKY GpaKoBaHHBIX GOPM H OTJIHBOK, pe3epB Bpe-
MEHH JAHHHH, Hmewowed k, = 0,8, cranoBuTtca pasHbIM O.

Ty=n(t,—£t)
rje N — KOJHYeCTBO MpPOAYKLHH, BEIpa0OTaHHOE OCHOBHBEIM O000OpPYJ0BaHHEM
B nepuog T,.
3aTpaTel BpeMeHH Ha BOCHOJHeHHe 3a6paKOBaHHEIX OTIHBOK XT¢ npH

ompejeseHHH MPOH3BOLMTEBHOCTH (HOPMOBOYHOTO H CTEDIKHEBOIO 060pYA0BaHHs
B IIpouecce 3KCIyaTaudH OGLIYHO He yUMTHIBAIOT,
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ITpu npoektupopanuu ETs -+ T, YUUTHIBAIOT MyTeM COOTBETCTBYIOLIETO
yBeJIMueHusi rofoBoro udcaa ¢opMm (Ha 4—6% ofimero uyucja 3aHBaeMBIX) H
crepxHueii (Ha 8—10% obwero uucaa 3aJHBaeMBIX).

[Tox npou3BoauTe/BLHOCTBIO O6OPYNOBaHUS MOHHMAKOT BEIPAGOTKY TFOAHOMH
NPOAYKUMH B eMHHLY Bpemenu (3a 1 u). TakToBOH (LHKJOBOH) NPOH3BOAHTEb-
HOCTbi0 N, HAashIBalOT KOJHYECTBO NPOAYKUHH, BhipabaThiBaeMoe B €AMHHLY
BPEMEHH, KOTOpPOe TAapaHTHPYeTCs MNOCTABILKKOM B IACHOpTe aBTOMaTHYeCKOTO
000pYJOBaHHSA IIPH €ro HCHpaBHOH paboTe B ONTHMAaJbHOM peXHMeE:

1

=
rae !, — BpeMs TakTa (uuKga) paGoTHl OCHOBHOTO aBTOMATHYECKOro 06OpYyIOBa-
HMs, ONpeaefieMOe HHTepBaJOM BPEMeHH MeXAy BHIauyell ABYX eQUHHL HPOLYK-
nuH; OOBIYHO #, H3MepsAIOT B CEeKYHAaX.

ks=07;075,08
T
HoMuHansHbIl ﬂc‘l]ﬂg]ﬂgmenbﬂblu: { {
0H3G w—t P0HG BpemeHu -
ZTp+2,
dpemenu ZlnptZTp* 2Ty SUHUL 1] Zlg*ZTs+2y
i 100% 12% 11 188% 12%

Umﬂocumegbnozlgﬂpezaoi//no
J30Y%o; ;20%a
2050 ky=07:075:0,8

I
Bpems l

S P o | pasomes munuu | |
I3=26% |Ha Boinyck om/wdo/x TT30% iy 704%! :

k5=07:075,08

' TT
Bpemsi padoms | |
Aunuy Ha Boinyck| |
Aumednoix gopm | 1

[

{

]
7%\ ¢ ] 1

OmuocumensHsid pesepl Omtocumensrold pesepld
19%; 13%0; 7% 12%0; 6%0; 0%

Puc. 4. CxeMa motepb BpeMeHH aBTOMaTHUYeCKOHR (pOPMOBOYHON JIHHHH

B TexHuueckofl JOKyMeHTaUHH aBTOMATHUECKOTO OGOpYJAOBaHHA MOXKHO
yKasblBaTh HHTepBaJ INPOH3BOAHTENbHOCTH N, — Np.

B npoekTHRIX pacyeTax MPOHU3BOAUTENBHOCTb N, .., TPHHHMAIOT B Ipejesax
JlaHHOTO HHTepBaJa 3HaueHHH N B 3aBHCHMOCTH OT CEPHAHOCTH H CJIOXXHOCTH
BEINYCKAaeMbIX OTJIMBOK H T. II.

Nn_ paca == COl’lSt'. tn. pacy = const,

[Ipn ucnonp3oBaHUH HeaBTOMAaTHUECKOro 0GOpYIOBAHUS BpeMsi Ha BHIpa-
60TKy Ha MallHHe eJVHHULI NPOLYKUHH NOAPA3fe/]sAOT Ha ONepaTHBHOE BpeMs
(ocHOBHOe -+ BcroMoraTesibHOE), Bpemsi Ha o6cilyKuBaHKe paboyero MecTa, BpeMms
Ha OTABIX M ecTecTBeHHBIe HaJOOHOCTH pabounx. B ycioBusix MenxocepuiiHoro u
€JHHHYHOrO0 MPOM3BOJCTBA HOPMa BPEMeHH Ha BHIPAGOTKY Ha MallUHE €XHHHIIBI
IPOAYKUHH BKJIOYaeT H NMOArOTOBHTEbHO-3aK/IOUUTENBHOE BpeMsi, HeoDXoaUMOoe
/sl nepexoja Ha MPOM3BOACTBO ApPYroro BUAA NpoAyKuuu (~5—20% obuero
BpemenH). [1pofo/1:KHTebHOCTb PYYHEIX ONEpalHi HA MallHHe (BCIIOMOTaTe/bHOe
BpeMsi, MalHHHO-PYYHOe BpeMs, KOTOpPOe BXOAUT B OCHOBHOE) OMNpeNesIsieTcsl
CJIOKHOCTbIO M3rOTOBJIIEMOH NPOAYKIHHA H CYObeKTHBHBIMH (AKTOPaMH, IOITOMY
IPOM3BOAUTENbHOCTD MAaIUHH $SIBJSETCA CPeHeYacOBOH BeJTHUHHOM.

B nacmoprax MalMH NpOH3BOAHTENBHOCTb MJIH MPOAOJKHTEIbHOCTD OJHOTO
TaKTa OCBIYHO YYHTHIBAIOT TOJBKO OCHOBHOe (MAaIlMHHOE H MallHHHO-DYYHOE) H
TONBKO 4ACTHYHO BCMOMOTATe/bHOE BPEMsA JUIA H3TOTOBJIEHHS CaMbIX NPOCTBIX
OTJHBOK. Mcnonb3oBaHHe 3THX JAHHBIX B MPOEKTHBIX pacueTax 6e3 ydyeTa Cepuii-
HOCTH H CJIOKHOCTH OTJIHBOK NPHBOJAHUT K CYIIECTBEHHBIM OIIHGKAM. Hanpnmep,
TaKTOBasi MPOH3BOAHTENbHOCTh (GOPMOBOUHOH MalUMHH 234 M cocraBasier N,

= 17 nonydopm/u. B npoekTax NpH MeJKOCEpPHHHOM NPOM3BOACTBE IJs 3THX
MalIHH TPHHUMAIOT NPOTPECCHBHYIO PACUETHYIO MPOH3BORMTENBHOCTL N, =
=5—8 noaypopM/4 (C yueTOM NOArOTOBHTE/NbHO-3aKJIOUHTENbHOIO BPEMEHH).
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HurencusrocTs MCMOB30BaHHS OGOPYNOBaHMS B MPOEKTHHIX DACueTaX OTHOCH-
TeJBHO P, perJaMeHTHpyeTcss KO3(pHIHEHTOM 3arpy3kH B Ipefesax, KaK mpa-

Bu10, 0,7—0,85 (a9 aBTOMaTHY4ECKOro 0GOpYAOBaHHS
0,7—0,8) . P,

Ky == —5—

""np
2 w3 pacy. Ny

rae P,, P, — KonH4ecTBO 06OpyIOBaHHsI, COOTBETCTBEHHO ! =
noJlyueHHOEe 1O pacyeTy H NPHHSITOE B MPOEKTeE. Np

YHCA0 MIaBHABHBIX Ieuell ONMpefeNsioT HCXOAS H3
cpefHeil NPOHU3BOJUTENBHOCTH, KOTOPYIO MOXHO pEryJu-
poBaTh B npejiesax *= 10—15% (BarpaHkH, AYroBhie 3J/1eK-
Tponeyn). C y4eToM BO3MOXHOCTH Gojiee HHTEHCHBHOTO |~ —fh
HCIIOJMb30BAHHSA JAHHHIX NJaBHJbHBEIX arperatoB Hx k, [~ | A
OTHOCHTEJIBHO CpejiHeHl NPOU3BOAHTENBHOCTH IPHHHMAIOT A5
BLILIE HHJKHErO Tpefiejia NpUBeJeHHOTO HHTepBaJa H pe-
KomeHayerca >0,8.

JLs1s1 HeaBTOMaTHYeCKOro 060pyioBanusl (mawuuH) npu | Ve
HX YCTaHOBKe B KoJiMyecTBe 1—3 enMHHI JONYCKaeTcs
B OTIe/bHBIX C/y4YasiX CHHXKeHHe R, o Beauyudnl <0,5
n g0 0,67 COOTBETCTBEHHO.

[TpousBoxuTenbHOCTh (MpOEKTHAs) JMHHH, aBTOMATa |
OTHOCHTeNBHO P, KoTOpas mnojay4aercs mnpu pabore
B aBTOMAaTHYECKOM pexKHMe NpH TaKTe f,, 415 aBTOMaTHue- Puc. 5. Conocrabiente

CKoro oGopyaOBaHHsI NPOH3BOAHTEbHOCTe
OTHOCHUTEJIBHO JIeHCTBH-

Ny =kNy pacas TelpHOro $; H HOMH-
HaibHOTO @, (OHIOB

A€ Ny pscs — TAKTOBas MpPOH3BONMTENBHOCT JMHHHMH, BPeMeHH (cM. 7aGr. 6)
aBTOMaTta, YyKasaHHasf B facnopre oGopylOoBaHHs.

[Tpon3BOAHTENLHOCTD (POEKTHAs), KOTopas moJjyyaercs npH pabore o6opy-
JOBaHH$ C MPOU3BOJAHTENbHOCTHIO N y5cq, AN HEABTOMATHUYECKOTO 060PYIOBaHHSA

N¢ = kszacq.
npOHSBOlIHTEJIbHOCTH H KOS(.’p(l)I/IIlHeHTbI, [IpHMEHAEMbIE NJ1s1 OLUCHKH pa6OTbI

JUHHI, aBTOMATOB B IpOIlecce 3KCIJAyaTalHH OTHOCHTeNbHO PD,, NpHBEICHHI
B TabJa. 6.

1-ky

1Ky

As
Ky

Tabauya 6. MapameTpnt 4 KoahPULUHEHTH AN OLEHKH aBTOMATHYECKOTO 0GOPYAOBAHHS
(MMuwuil, aBTOMATOB) NMpPH 3KCIIyaTaUHH OTHOCUTENbHO Dy

Mapamerpn H Ko3pdHUHEHTH I OGo3HayeHHe PopMmynbl

Cpem—ms{ TAaKTOBAs MPOU3BOJUTE/IbHOCTD

JIHHHH, C YYETOM BHYTPHUTAKTHLIX TNOTEpPh Ny m
Cpennee dakTHyecKoe BpeMA TakTa (LHK- u
Ja) 110 XPOHOMETPaXKHLIM JAHHBIM . . ty -—

®dakTHuecKasd cpeaHsas NMpOR3BOJHUTE/b-

HOCTb JIHHMH, @aBTOMara, NpH TaKTe tll H -

C y4YeTOM BceX NOTepb BPEMEHH . . . N; kulNy
Kosbduuuent TexHHYECKOro HCIO/IB30- Y Th
BaHHS JIMHHM aBTOMara (IpPH TakTe fy) ke

n ETu+2XTp+XTnp
KosdduumeHT ucnosb30BaHKA JHHHH, STy

aBTOMaTa (MpH TakTe £;) . « « . . ky ST 5Ty 15 Top T 5 Tef
4 0To4+2Te+ 5Ty
TToTepH MpOM3BOAHTENbHOCTH:
u3-3a pemontos H I1[1P sauuui aBToO-
MATOB . . + = « o « o » o ¢ s « o Np, Npp —
M3-33a NpOCTOeB cMexxHoro oBopyiv-
BaHHUSA N0 OPraHH3allHOHHBIM H Tex.

HOJIOTHYeCKHM NpHYMHAM . . . . .| Ne, Ng, Np -
M3-32 H3TOTOBJIeHHS JedeKTHEX ¢)opM
MOMIHBOK . . . . ... .....{ Ng Np —
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Pasanuue mexny koadpdUINEeHTOM R, H NPHMEHIEMBLIM AJIS OUEHKH B NpoLecce
9KCIJIyaTalMHd aBTOMaTHYeCKOro o60pYyAOBaHHA KO3(QODHIHMEHTOM HEMNOJb30BaHHUSA
k, mokasaHo Ha HoMorpamme (puc. 5).

Texunyeckoe MCMOJAb30BaHHe OGOpPYAOBaHHA k. ,, CBSI3aHHOe ¢ HeH30ex-
HbIMH 3aTparamu BpemeHH Ha I[P mas HCKJIOYEHHS NMPOCTOEB BCJEACTBHE CJIY-
yaiiHBIX OTKA30B, NIPH NPOEKTHPOBAHHH YUHTHIBAIOT NpHMeHeHHeM D, ero paloTsl.

5. HEPABHOMEPHOCTb [IPOU3BOACTBEHHOIO TITPOLECCA.
B3AMMOYB$I3KA PABOTbl OTAEJIEHMHM JIMTEMHOIO LIEXA

B ¢Bs3M ¢ H3rOTOBJIEHHEM Pa3JIMYHBIX OTJIHBOK B 'PYNIIOBLIX MOTOKAX B NpO-
Hecce TEKYLIEro NJaHUPOBAHHSI HX HOMEHKJIATYypa MEHSETCs, YeM BBI3bIBAIOTCA
H3MEHeHHs B NOTpebJeHHH KHAKOTO MeTals1a, ¢OPMOBOYHBIX M CTEDIXKHEBHIX
cMeced, cTepkHe.

B tepMooGpy6Hbie OTAEJNEHHS NMOCTYNAOT Pa3JHYHble KOJHYeCTBa OTJIHBOK,
MMEIOIMX PA3JHYHYI0 Maccy M CJAOXKHOCTb. [lo3TOMy cpejaHeuacoBbie JaHHBIE
HeJb3s NPUMEHATH LJsSI PacyeToOB KoJiMuyecTBa 06OpYAOBaHHs B NOTOYHOM MpO-
M3BOJCTBE. DTH JaHHhIE CJe/yeT yBeJIHUHBATh Ha KOS(PHLHEHT HepaBHOMEPHOCTH
k, morpe6/NeHHs H MPOH3BOJCTBA.

[lpy notoynom (koHBefiepHOM) TNPOH3BOACTBE (OPMOBOUHO-3aMHBOYHO-
BEIGHBHBIE OTJE/NEHHS CUHTAIOT SIAPOM NPOHU3BOACTBA, a4 Bece OGC/JYXKHBAIOLIME HX
OTAeJIeHHS NPOeKTUPYIOT, HCXOASl H3 paGoThl POPMOBOYHEIX JIHHHI B aBTOMartH-
YEeCKOM pexHme (T. €. C NPOH3BOAHTENbHOCTbIO N ,.c,) C yueToM HepaBHOMep-
HOCTH NoTpeO/aeHHsl cMmeceH, cTepkHeH, XHIAKOro Merajja M T. I

IIpn npumeHeHMH yHHBepca/lbHOTO (OPMOBOYHOrO obopyaoBaHHs (MalluH,
[IeCKOMETOB W Ap.) HJIH MeXaHH3HDOBAHHBIX JHHUH TakT paGoThl JUTEHHOIO KOH-
Beliepa (poJbraHra) onpejesasiiorT N0 CyMMapHOH pacueTHOH# MPOH3BOAMTENLHOCTH
3TOr0 060pynoBaHuss XN .., HCXOAs H3 MEPEJIOBOTO ONLITA €r0 SKCONYaTalHH.

Hns o6opynosanus GopMOBOUHBIX OTAeNeHHH k, = 1. [Ins Apyrux otaene-
HUA W BUJ0OB OOOPYJIOBAHHS MPH KPYNHOCEPHHHOM H MaccOBOM IPOH3BOJCTBE
k, = 1,2-+1,0, B ycJOBUAX MENKOCEPHHHOIrO0 H CEPHHHOrO MPOH3BOJACTBA k,=
=1,3=+1,1, A1 eAMHHYHOIO M MEJKOCepHAHOro nmpouspoacrsa k, = 1,4-+1,2.
Konkpernble 3HaueHus k, 115 pPasJHuHBIX BHAOB 060PYIOBaHU s IPHBENEHEI B IVL.
IT—VII u XIII. Koad¢uuneHTsl HEPaBHOMEPHOCTH NMOTPeGNEHHs U IPOU3BOJ-
CTBa OMNpeJiesIeHbl HCX0/s H3 HAJIUYHsl B IPOEKTHBIX PEIeHHSIX MEKONepallHOHHHX
HaKomuTesael (s roToBBIX GOpM Nepej 3alUBKOH, GYHKEPOB AJ1s1 TOTOBOH CMECH,
MHKCEPOB JJisl MeTaJlj1a, CKJAaJloB cTepxkHel U T. 1.). Kosdduuuenr k, He yuuTsl-
BaloT NpH onpejeleHHH FOJOBOTO pacxoja MarepHanoB. [Ipu pacuerax cmece-
NPUTOTOBHUTEJLHOTO O6OPYJAOBAHHS JONYCKAETCS He NPHMEHSITh KO3hdUIHEHT
HEPaBHOMEPHOCTH, €CJIH Pacxoj (OpMOBOYHOH CMECH OMNpeae/sieTCs: Mo MNOJHOMY
o6bemy opmbl (6e3 BhiyeTa 06beMa, 3aHATOTO MOAE/ISIMU H 3JIEMEHTAMH JIHTHHKO-
BOH CHCTEMbI), C y4eTOM [0TePb Ha MPOCHINH.

Hns obecneyenusi BO3MOXHCCTH pPaboThl (POPMOBOUHBIX JIMHHI (KOHBEHEDOB)
B aBTOMATHYECKOM DeXXHMe, T. €. HCXORA M3 CYMMapHOH TakKTOBOH pacyeTHOH
NPOH3BOJHUTENLHOCTH aBTOMATOB (HMJIH CYMMapHOH pacyeTHOH NPOU3BOAUTENBHOCTH
MalinH), Ko3(hdHIHEHT 3arpy3KH 060PYAOBaHUS CMECENPHUIOTOBUTENBHOTO, NJa-
BHIbHOTO M CTEPIKHEBHIX OT/AENEHHA He JOJKEH NpeBhllaTh Ko3ddHIIHEHTA
3arpy3ku OGCIyKHBaeMOTo (OPMOBOYHO-3a/IMBOYHOTO notoka. Ilpu comocrasae-
HHH R, A/ NJABHJbLHBIX arperatoB MOXKHO NPHHHMAThb N0 HX MaKCHMaJbHOMH
[IPOH3BOJAHTENbHOCTH. KoadupuuneHT £, CyMIUNBHEIX Neueli JOJMKeH GBhITh MEHbLIe
Kos(duuHenTa k, cTep:xHeBOTO 060pyAOBaHHS.

6. OCHOBbI PACYUETA UYHCJ/IA OBOPYIOBAHUY
Uucso 06opynosanus Aast GoOpMOBOUHO-3a/IHBOYHO-BLIGHBHBIX OTAEIEHHI NpH
MOTOYHOM IIPOH3BOACTBE DPACCUHTBHIBAIOT NO GopMyJsam

n
P —— " _.p —p P
i ke Ng, pacu‘pn’ 1 S
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rie n — rojoBoe 9HCJO (OPM, H3rOTOBASIEMBIX B MOTOKe (HAa JNUHHK); kg —
KO3(pHUHEHT, YUHTHIBAIOWMH OTePH H3-3a 6paka GOPM H OTIMBOK, ks = 0,94
0,96, N, paca — NPHHATAs TAKTOBAs (pacyeTHas) NPOH3BOAHTENBHOCTb aABTO-
MaTH4eCKOro O0BOpYNOBAHHUS; K, g — KO3DOUUHKEHT 3arpyskH (OPMOBOYHOTO
060opyAOBaHHs.

[IpH npHMeHeHHH YHHBEPCAJbHOrO (OPMOBOUYHOrO OGOPYAOBaHHA (MAalLMH
Y KOHBedepa M T. 1) BMeCTO Ny pacy B AaHHOH (opmyJsie NPHHEMAIOT YN jace.

Bce ocraianHoe ofopyloBaHHe — 3a/lHBOYHOe, BHLIGHBHBIE YCTAHOBKH, JIeH-
TOYHBIE KOHBeHepel M o60pyloBaHHe AJs IepepalOTKH OGOPOTHOH CMecH, A4
TPAHCNIOPTUPOBKH BBIGHTHIX OTJIMBOK H JPYyroe DAacCUHTHBAIOT MO aBTOMATHYe-
CKOMY TaKTy pabOoThbl JIHHHH HJIH JIHTEHHOro KOHBeHepa ¢ y4yeToM KO3a(duIlHeHTa
HepaBHOMEPHOCTH MoTpe6JeHHs H NPOH3BOACTBA.

Has pacyera uucia OOOPYNOBaHHs AJS OTReNeHHH, OGCHYKHBAIOWHX
(hopMOBOYHO-3a/THBOYHO-BLIGHBHOE OT/Ie/IeHNe, HCIOJb3YIOT ClefyIolue GOPMY.JIbL:

’ B,k ,
Pi= —22% . Pl kyPh by < ks g,
1 DN pacs 1 3o, R3 3. d

rie P; — pacueTHoe 4uCIO equHHL 060pYAOBaHHUSA; Pj; — YHCJIO efHHHL 060pY-

IOBAaHHA MO nNpoeKTy; B, — KojHuyecTBO noTpeG/sieMOd cMecH, CTepiKHell,

AKHAKOTO MeTaJjlsla, H3rOTOBJSIEMEIX OTJIHBOK B rof; @, — rojoBoil AeHCTBUTEb-

HbIl (OHA BpeMeHH paGoThl pacCYHTHIBAEMOTO OG0PYAOBaHHS; Npacy — MPOH3BO-

JUTENBLHOCTb OGOPYAOBaHUA (pacyeTHast), MPHHATAs, HUCXOAS H3 NPOTrpecCHBHOIO

ONBITA €70 IKCIJyaTalUHH (IPH pacueTe YHcJa aBTOMATOB 3aMeHseTCA Ha Ny pacy)-
Jng crepkHeBHIX H TepMOOOPYO6HBIX OTAeJEeHHH

rae B, — 4HCAO CTepXKHedl HJAH OTJIHBOK, NPOH3BOAMMBLIX HJIH 06pabaThiBaeMbIX
Ha paccuuThiBaeMOM OGOPYIOBAaHHH B IOX; Rg — KOI(QOHUHEHT, YUHTHIBAIOWHH
noTepH Be/eACTBHe Opaka.

®OPMA 7. Pacuer uHcha OCHOBHOro 06OpYNOBAHHS

'
;- KonnuecTteo
o @ MPOAYKUHH = S Yucno o6opy- &
= = noayda6pHKkaTos, Ew 2 DNOBaHHA o
Otaedne- = T/u, WT/4 2 o3 £
HHe, g 2 = e, Tmo
a = S a = %
y4acToxK, Ze o - B =T © g
JNHHHA z2 [ @ , aS gF , e =
Y X 4 & 55 IS ¢ [ :g z
HLa s =4 = e = A A z o
oo a ) 0% = o % = D n
=% G a a9 o2 ag oo e o
=3 » < ax =% = g = X o
1 2 3 5 6 7 8 9 10

! CpegHEYacoBOe KOJIHUECTBO OINPEAEJSIOT IyTeM JefleHHs TOAOBOr0c KOJHYecTBa HPOAYKLHH
Ha AefcCTBHTeJbHHR rofoBoft Gonx BpeMeHH PaGOTH paccYHTHBaeMOro O0GOPYAOBAaHHA.

* Oas GpopMOBOHHOro 060OPYROBaHHS ONpPEReJsAIOT N0 MPHHATOMY TaKTy paGoTH notoxa (JIHHHH,
KoHBeAepa), HCXOAA H3 HaMevyaeMoro KoddpdHuHeHTa k3.¢_ Jnsa o60pyAoBaHUS APYTFHX OTHEJNEHHA —
c ydeToM Kosbdruuenta ky

! KospodruuedT 3arpy3ku ONpeAensloT, HCXOAA H3 RaHHHX rpad 5,7, 8 u 9.
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Has cMecelpHrOTOBHTENbHEIX OTAEJIeHHH

knBi
By = Auft
(-]

’

rae k, — ko03bdHOHERT, YINTEIBAIOUINA NOTEDH CMECH Ha NPOCEINH; B, — KOJH-
yecTBO (HOPMOBOYHOE WM CTEDIKHEBOM CMECH MO pacuyeTy B rof; ke — Koadiu-
[IMEeHT, YUHTHIBaIOWMA NOTepH H3-3a O6paka. Pacuer uncsa o6opy0BaHHs BeleTCst
no ¢opme 7.

B pesynbrare pacueToB aas ofeciieyeHHs BO3MOXMHOCTH paGoOTHl JIMHHHI
B aBTOMATHYECKOM pexHMe (HJH B NPUHATOM TakTe JHTEAHOTro KOHBefiepa)
HOJIKHO GBHITb BHIMOJIHEHO yCJIOBHE k, < R, 4. [IpHMeprl pacueToB o6OpynOBaHHsS
H HeoGxouMble JONOJHHTEIbHEIE CBEAEHHA paccMOTPEHbl B MOCJEAYIOLIHX

riiaeax.



F'masa III

ITJIABUJIbHBIE OTAEJIEHH A

1. KJIACCUOPUKALUA CIUVIABOB, TIPUMEHSEMBIX
IJ19 HW3TOTOBJIEHUA JIMThIX 3AIOTOBOK

CnnaBbl, NpHMeHseMble JJIsi H3rOTOBJIEHHS JIHTBIX 3aroTOBOK, MPHHSTO
JeSLTh Ha JKele30yTVIePOJUCTHIE (YepHbiE) H HexeNe3HcThie (useTHble). LlBeTHble
¢11JIaBHL B 3ABHCHMOCTH OT HX (GH3HUECKUX H XHMHUYECKHX CBOMACTB Je/IAT Ha Jierkue
i TsXKeJble, JEerKomaaBKHe H TYroijaBkHe, 6oJiee HJIH MeHee XHMHYECKH aKTHB-
Hble ¥ T. L.

OcHOBHOe 3HAayeHHe MMEIOT TaKHe CBOHCTBA CINIABOB, KAaK TeMiepaTtypa
NJaBJeHUS ¥ CTelleHb XMMHYECKOH aKTHBHOCTH HX C KHCJOPOJAOM BO34yXa, Mpo-
AyKTaMH TOpeHHsi TOM/IHBA, MaTepHalamH (YTEPOBKH H 3JEKTPOAAMH neud,
4 TAaKe [JIOTHOCTbh IIOBEPXHOCTHBIX OKHCHHIX IIJIEHOK.

Ha puarpamme, npeicTaBleHHOH Ha PHC. 6, NPHBENCHBI MHTepBa/bl TEMMe-
paTyp, NPH KOTOPBIX BHUIIABJSIOT pa3/iMyHble CIJaBhl, H [VIOTHOCTH OKHCHBIX
[JIeHOK HaHboJiee YacTo BCTPEUaloHXcs MeTasJioB. [{BeTHbIe crJIaBbl, pacmnoJfo-
JKeHHBle Ha JMarpaMMe HHXKe H JieBee XeJe30yI/IePOAUCTHIX, NPHHSATO HA3bIBATh
JIErKONJIaBKMMH, a pPAacloJIOXKeHHble BhILE H [paBee — TYromJaBKHMH.

Kakaplii BHJ CIIJIaBa N0 CBOHM (QU3NKO-MEXaHHYECKHM CBOHCTBAM nojpasje-
AsieTcs no mMapkam. [l NPOU3BOJACTBA CHJ/IaBOB Pa3HBIX MapokK tpebytoTCcs pas-
JIMUHBIE COCTABBI IHXT H TeXHOJOTHA MiaBkd. [1o3ToMy NpH onpeje/leHHH MacChl
BBIVIABJASEMOro B NJABHJBHOM OTJeJEeHHH ClJiaBa Kax(Iblfi BHA clJjiaBa pasbu-
BalOT Ha OT/Ae/bHbE TPYNIbI [0 KJAAaCCaM LIKXTH, Croco6aM IJaBKH U BHEMEYHOH

06paboTKH.

2. ONMPEJEJIEHHME MACCBHI BGLIIVIABJSIEMBIX B LEXE
CIVIABOB

Onpeznenienye Macchl BHIIABASEMOro B i[eXe CIJIABA sIBJSETCA OCHOBOH NpH
NPOEKTHPOBAHHHU TJIaBHJAbHOTO OTAEJEeHMS.
3a ocHOBY pacueTa GepyT NporpamMmy Lexa, PasfeNeHHYIO Ha OTAEJbHEE
TPYNMNOBBIE (110 MAacce) HJH TEXHOJOrHYeCKHe NOTOKH MNPOH3BOACTBA OTJIHBOK
(cm. ra. 1V). B KaIOM TIDYNNoOBOM MJM TeXHOJOTMYECKOM MOTOKE OTJMBKH
[I0Ipa3feIA0T B 3aBHCHMOCTH OT TpeGOBaHHil K HX (H3HKO-MeXaHHMECKHM CBOIi-
CTBaM M0 OTAEbHbIM KACCaM UIHXT. DTH JaHHbIe 3aHOCAT B rpadbi 2, 4, 5 Gopmsl
8, H OHM cayXaT OCHOBaHHeM AJs BHGOpa cnocoba MJAaBKH ¥ TMa [IJ1JABUJILHOTO
arperarta (rpagel 6, 7). Ceienus o XapakTepe NPOH3BOJACTBA OTJIMBOK, IIpHBEEH-
Hbl¢ B IIpOrpamMe uexa, W BbIGpaHHBIA cnoco6 NJAaBKH MO3BOJSIOT E)npene.nmb
gep;:::THH néaccy JIUTHHKOB, 6paka, yrapa, 6e3Bo3BpaTHbIX norepb, a cjefoBa-
» H ODLIYI0 MacCy KHAKOIO CHJaBa M MeTaJsaJ103aBaJjKH (rpadnt 3, 7—14)
Jlnsl pasHBIX TEXHOJIOTHYECKHX MOTOKOB 4acTo HCIOMB3YIOT ONHY ’u Ty e
gﬁ&x(y LIMXTBI, NO3TOMY, YTOGHL ONpENeHTh NOTPeGHOCTb B CNJIaBe 110 MapKaMm
- 1\;1]:11813( moéoelipeMﬂ CYTOK, HTOTOBbie NaHHbIE [0 KaXKIOH MapKe UIHXTH W3
ue)?a - erpaqna ) OACTABJIAIOT B dopMy 9 H B 3aBHCHMOCTH OT pexuMa paboTh
PEACIAIOT YACOBYIO NMOTPEGHOCTb CIJIABA MO LUHXTAM B TEYEHUe CYTOK.
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IlanHeile GopMbl 9 MO3BOJIAIOT ONPENENHTH BO3MOMKHOCTL HCMOJIBb30BAHUS
OAHOTO MJaBHJABHOIO arperara mias cHabOXKeHHA KUAKHM CIIJIABOM HECKOJIbKHX

KoHkperHo

BBIOOP MJIaBHJABLHOTO OGOPYROBAHUS H PAcueT WX uYHCJIa U NPOU3BOLHTEIBHOCTH
paccMOTpeH HHXKe B 3aBHCHMOCTH OT BHJA JHUTEHHOTO ClJaBa.

¢OPMA 8. BegomocTs MOTpeGHOCTH JuTefiHOTO cnjaa
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wHxTH nornnoll_rchKHﬁ Sa-?/aron B nepsyio 8O BTOPY®O B TPeThio
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3. TEXHOJ/IOTHYECKHHM TITIPOUECC IIJIABKHU CIIJIABOB
H COCTAB IUIABWJIBHOIO OTHEJIEHHUSA

Ilocnie onpenesienus Macchl BEINJIABJSIEMBIX B LieXe CIJIABOB NPH NPOEKTHPO-
BaHHH IJIaBUJIbHBIX OTAEJIEHHH BEIGHPAIOT H PACCUHTHIBAIOT OCHOBHOE H BCIOMOTa-
TeJIbHOE TEXHOJIOTHYECKOE 060pYyJOBaHHe, MaTepHaJbl, TONJIHBO, APYTHE HCTOY-
HUKH SHEDPFHH, COCTABJSIOT NPOEKTH OpPraHH3allHH, MeXaHH3alHH H aBTOMAaTH3a-
LYH POU3BOJCTBA, Pa3MellaloT 060pyAOBaHHE H ONPEASISIOT IJIOWA/lb H TEXHHKO-
SKOHOMHYECKHe IM0Ka3aTe/H IJaBHJIbHOFO OTAesNeHHAA. [IJsi BBINOJHEHHS Bcex
5THX paboT B MepBYIO ovepeAb YCTAHABJHBAIOT HOMEHKJATYPY OCHOBHEIX H
BCNIOMOTAaTeJbHHX ONepalHi, BEIIOJHAEMEX B VIaBHJIBHOM OTAeNeHHH. B obuiem
BHJIe epedyeHb TaKHX onepauuil npusejeH B Ta6a. 7. [lepeueHb H noc/enoBaTeNb-
HOCTb BBHINOJIHEHHS ONepalHil, HX KOHKPETHOe COlepXKaHHe, MEeTOAL BLIIOJHEHHS,
npuMeHseMoe 060pYyJOBaHHE H CTeNleHb MeXaHH3aluUH paboT MOTYT OHTb pasJiuy-
HBIMH B 3aBHCHMOCTH OT BHJa CNJaBa W o6beMa NPOH3BOJACTBA.

W3 nepeuHs TeXHOJIOTHYECKHX oNepaunuil BHAHO, YTO IJABHUJIbHOE OTAENEHHE
IOJIXKHO COCTOSITb H3 JBYX OCHOBHBIX YYacTKOB: Ha0pa M B3BeLUMBAHHS IUHXThH
(luMXTOBOH ABOP) M IJIaBKH; a TaKxe BCIOMOFaTeJbHLIX YYacTKOB: O PEMOHTY
¢yTepoBKH H O0OpYINOBaHHsl, CYIUKH M NOJOrpeBa KoBLIeil, y6OpKH OTXOJOB,
aaboparopuit, cayx6sr KHUII, nyasToB ynpaBneHus u Ap.

B aurefiHbiX mexax A NJIaBKH METAJJIOB NPHMEHSIOT 3JEeKTPpHUYEeCKHe H
TONJHBHbIE MeyH. HanGosee xapakTepHbIM NpHMEPOM NJABKH B TONJIHBHLIX Neyax
ABJsieTCSl BarpaHouHasi njaska. HenpepoiBHOCTb mpouecca NJaBKH H BhlAauyH
MeTaJl1a Ha 3aJHBKY, BO3MOXHOCTb paboTaTbh B JIIOOOM pexHMe OT HeCKOJbKHX
YacoB B CYTKH 10 HECKOJIbKHX CYTOK HelpepEIBHO, IPOCTOTA PEMOHTA H 3KCIJIyaTa-
UHH 06OpYyINOBaHHs IEJNAlOT BarpaHOYHYIO IJIaBKY YHHBepCaslbHOH AJs UYFyHO-
JuTelHOro mnpou3BoAcTBa. [logorpeB AyTbsi, BOJASIHOE OXJaxXIeHHE KOXyXa
BarpaHKH, OTCYTCTBHE GYTEPOBKH B 30He MJI1aBJEeHHUS NC3BOJIAIOT BECTH BarpaHoy-
HEIH Tpouecc ¢ KHCJ/bIMH, HeHTDaJbHBIMH HJIH OCHOBHBIMH ILJIaKaMH, MOJydast
yyrys ¢ ¢ = 1500—1550° C cTaGuIbHOFO XMMHYECKOTO COCTaBa C HH3KHM COZep-
xaHueM Bpeannix npumeceit (S u P). Ilpu nosbimienHoM (o 15%) pacxone xokca
M TOJOTpeBe AyThs NJIaBKa B BarpaHKe NPOHCXOAHT B BOCCTAHOBHTEJNbHOH HJIH
HeliTpanbHOH aTMocdepe, UTO NO3BOJSAET HCNOJb30BATh B KAUeCTBE IUHXTH HH3KO-
COPTHbIE BTOpHYHBIE MarepHasbl (MaKeTUPOBAHHBLIA CTaNbHOH JIOM, GPHKETHpO-
BaHHYI0 CTPYXKY), a TaKXe YaCTHYHO BOCCTAaHOBJIEHHHIE (MeTa/JIH30BaHHEIE)
XeJIe30pYAHBIe OKAaThIILIH.

Hapsiny ¢ nsaBkoi B TOMJNHBHEIX Neyax Bce OoJiblllee pacnpocTpaHeHHe
B JIUTEHHRIX LexaX npuobperaer sjekTponaaska. MHAykiuHOHHAA njaBKa 4yryHa
M LBETHHIX JIETKONJaBKHX CNJaBoB ofecrneyHBaeT NOJYydYeHHe XXHIKOIO clJjiaBa
BLICOKOTO KauecTBa C MHHHMAJbHBIM COJEpXaHHeM Ta3oB, HeMeTa/UIHYEeCKHX
BKJIIOUEHHH H BpeAHLIX cocTaBisiomux. IlnaBka B HHAYKUHOHHBLIX nevax ¢ «GoJo-
TOM», KOTJla W3 Neuu Bbiaercs He GoJee !/;—!/, ee eMKOCTH, a HIHXTa 3arpy-
KaeTcs B KHAKHH CNJaB, NO3BOJISIET CHH3UTb yrap Merajsa mpH NpHMEHEHHH
JlerkoBecHoil WHXTH M noBeicHTh KIT[ ucnosb3oBaHust saekTposHepruu. Hs-aa
¢XOJIOAHHIX» IITAKOB METaJJIypruuyecKie BO3MOXHOCTH HHAYKUHOHHOH MJIaBKH
OrpaHHyeHbl, NOSTOMY LIHXTOBbIE MaTepHa/bl /sl HHAYKUHMOHHOH NJaBKH Tilla-
TEJIbHO KOHTPOJIHPYIOT, YTOGK! HCKJIIOUHTD NOoNajaHke B HUX BPpeAHBIX AJIs1 JaHHOIOo
ClJlaBa 3JEeMEHTOB.

[pu niaBke B 3JE€KTPHYECKHX AYTOBHIX M€Yax METANJIypruueckHe BO3MOXK-
HoCTH 6oJiee LIHPOKHE N0 CPAaBHEHHIO ¢ MJIABKOH HHAYKLIHOHHON H B BArPaHOYHBIX
negax. TOT NpOLECC NPHMEHSIOT A/IS CTaJH, UBETHBIX TYTONJABKHX CIJIaBOB H
yyryHa. AKTHBHEIE TOPsiYHE LIAKH NO3BOJIAIOT MPOBOAMTDH [POLIECCH Pa@HHHPO-
BaHUSl AJs TOJYYeHHS BBICOKOKAYECTBEHHOFO CIJIaBa M3 LUMXTHI, COJEpKaileH
BpefHble npumecH. M3-3a BHICOKHX TemmepaTyp B 30He RYI'H H MOBHLIIEHHOTO
yrapa nJaBKy B AYTOBHX NeYax Majio NPHMEHSIOT AJIs JIETKHX LBETHHX CHJ/IABOB.

B psge cayuaeB MNOJyYyeHHE 3aJaHHONO KauyecTBa CNJaBa OKa3bIBaeTcs
Hau6oJsiee SKOHOMHYHLIM NP IJaBKe AYNJIEKC-MPOLECCOM C HCMOJb30BAHHEM

2 JI. H. ®antanos B Ip. 33



Tabauya 7. TexHoaoraueckue ONEPaUHH, BHIHOJHFEMbE B IUIABHALHOM

OTAENeHHH
OCHOBHbBIE® TeXHOJOTHYeCKHe onepaunH BcnomorarenbHue TeXHOJOrHYeCKHe onepauHy
Onepauus MecTo BHINOJIHEH HS Onepauus MecTo BHINOJIHEHHS
1. Tpuem u pasrpyska | Yuacrox HameckH | 1. [lpuem u pasrpys- | Yuacrok pemoHTa dy-
IUMXTOBRIX MarepHa- | MHXTH Ka OTHEYNODHLIX | TepOBKH
JIOB, TOIIMBA, ¢ao- H3JEJNHA H BCTIOMO-
COB B PAaCXOAHble eM- raTeIbHbIX — Marte-
KOCTH PHaJIOB st IPHTO-
TOBJIEHHA GyTepo-
BOYHLIX COCTaBOB
2. TMopaua mmuxtoBeix | To xe 2. Tpurorossenne To xe
MaTepHasioB, TOMJIH- dyTepoBOsHBIX CO-
Ba, II0COB K JO3H- CTaBoB
pyoLnM ycTpoii-
CTBaM
3. Ha6op 103 cocraBas- » 3. PeMOHT u cymKa | YyacTok NNaBKH H
IO KX IIHXTHI, TOMJIH- ¢yrepoBKH  Tna- | Yy4acTOK peMoHTa dy-
Ba, (/II0COB B KOJIO- BHJILHOTO 00OpYy- | TepoBKH
wy (cagky) B COOT- JOBaHHA W KOBIUeH
BEeTCTBHH C PaCyeToM
IIHXTH
4, TMogrotoBKa WHXTH, | Yuacrok Hasecku | 4. Pemont oGopyigo- —
TONJAHBA H (UIIOCOB K | INHXTBI HMJIH Yua- BaHHA
3arpyske B neyb (Ipo- | CTOK MJIaBKH
Kajlka,  TNOJOTpEB,
npoces, JApo6JeHHe
A T. 4.)
5. 3arpyska  mmxtel, { YvyacTok naaskd | b. IlogorpeB KoBieH | YuacTOK NJIaBKH
TORAHBA H (MIIOCOB H APYTHX eMKOCTeH
B Ile4b g Habopa H BHe-
neyHoll o6paboTKH
XKHAKOro CiaBa
6. Ilnaska To xe 6. Kontpoab  kaue- { Dkcnpecc-naGopaTo-
CTBA XKHIKOTO Ciia-i pus
Ba
7. Or6op npo6 and » 7. Konrposnbsanapa- | IMyasTa ynpaeiaeHus
KOHTpOJA KayecTsa MeTpaMH ILIaBKH IJIaBHJIBHOTO 060pYy-
CIl1aBa JOBaHHA
8. Brimaua KuAKOro | Yuacrok miaBxun | 8. YG6opka u mepepa- | YyacTok nepepaGor-
CnyiaBa B LLTakKa M3 60TKa IIIAaKOB H OT-| KH OTXOJ0B
NJIaBHJABLHOH IeuH XOflOB TOCJe Bbl-
GHBKH  NJ1aBHJb-
HOH ey
9. TepmoBpeMeHHas 00- | YuacTok BHened- | 9. OuncTka oOTXOfs- | YuacTOK TIa300uYHCT-
pafoTka M HOBOAKA | HOH  06paGoTKH WHX 0T 060pyAOBa- | KH, CTaHUHH OCBeT/Ie-
cniaBa B nevax jadA | cniaba HHSl Tas30B, BOAM; | HuUA H HefiTpanusa-
BHJEDKKH H Pa3jlaun XpaHeHHE H Tiepe- | UHH BOAbl; YYacToK
pa6oTka TBepABX | nepepaGOTKH H Xpa-
OTXOJI0B, MNpPENOT- | HeHHA TBEPAHX OT-
BpamaioniHe  3a- | XojoB
rPSI3HEHHSI OKpY-
Kawwed cpefol
10. Bueneunas oGpaGor- | To ke
Ka XHMJAKOro CILaBa
11. Ilepepaua kuakoro | Y4acTok M/iaBKH
CjiaBa Ha pa3JuB- | HJIH BHeNeyHoH 06-
Ky paGoOTKH cnJjaBa
12. Onopoxnenne nna- | Y4acToK nJaBkd
BHJILHOM MeYyd mocJue
OKOHYaHHA  LHKJIA
IJ1aBOK
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KoMOMHAOWH pas/MUHEIX mneyed. [lpuMeHeHHe AynJeKc-npopecca NO3BOJAET
HENPEpLIBHO BLIZABaTh METaJJl Ha KOHBelep, [10J1y4aTh CIJIaBH Pa3/HYHEIX MapoK
U3 OAHOH 6a30BOH IIHXTH M NPOBOAHTHL TepMOBpPeMEeHHYIO 06paGOTKY cmJiaBa.

4. BBIBOP WU PACUHET TEXHOJIOTMYECKOIO OBOPYIOBAHUS
N HIMXTOBbIX MATEPHAJIOB

Bri6op naaBUJIBHOTO 0GOPYAOBaHHA OGYCJOBJHBAeTCS €ro Merajayprude-
CKHMH BO3MOXKHOCTSIMH OOeCIeuHTb 3allaHHOe KauyecTBO BHINJaBJSEMOro cnJjasa,
Ha/JJHUHEM B PErHOHe MPOEeKTHPYEMOro nexa HeOOXOAHMEIX LIHXTOBHIX MaTepHaJoB
W SHEPreTHYeCKHUX PECYPCOB, YCJOBHAMM TpyXa oO6CJYKHBaiollero NnepcoHasa H
co6JioZeHHeM YCJIOBHH 3alllHThl OKPYy:Kalollefi cpelibl OT ra30oBLIAeJEeHHI H OTXOA0B
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Puc. 7. TexHoJorHyeckas cxeMa BarpaHOYHON YCTaHOBKH

NJaBKH CNJIaBOB H 30(eKTHBHOCTHIO MPOH3BOACTBA CIJIaBa Ha BEIGPaHHOM o6opy-
JoBanHuH. EcaH nepeuuc/eHHhIe YCJOBHSI MOTYT OBITE O0ecredyeHnl NMpHMEHeHHeM
pasau4yHOro 060pYAOBaHMS, TO AJs NPaBHJABHOrO BhI6OpPa 06OpYyAOBaHUS NMPOBO-
AAT TEXHHKO-9KOHOMHYECKUH aHa/lH3 BapHAHTOB YCTaHOBKH MJIaBHJBHOTO 060pYy-
JOoBaHHS B KOHKPETHHIX YCJIOBHSX IPOEKTHpPYeMOro Ilexa.

[lepeyeb OJaBHJIBHEIX arperatos, HauOojee 4YacTO NPHMEHSEMBIX AJd
NJaBKH JHTEHHBIX CMJAaBOB, MX OCHOBHLIE TeXHHYECKHE MaHHElE MPHBEAEHE!
B Taba. 8.

Maaska uyryna. M3 niaBuibHOrO 06OpyAOBaHHS, NPHMEHSEMOTO B UYry-
HOMHTeAHEIX exaX (Tabu. 8), HanGoJibilee pacnipocTpaHeH He NONYYHJIH BarPaHKH.
Barpanku 060pyAyioT 3pGdeKTHBHBIMH CHCTeMaMH OYMCTKH BarpaHOYHLIX rasos,
MOAOrPEBOM AYThbsl, YCTPOHCTBAMH A MeXaHH3alHH TPYHAOEMKHX onepauHit mo
JO3UpPOBaHHIO, HaBOPY M 3arpysKe IUMXTH, Bhllaye MeTaja H mlaka, y6opke
OTXOAOB W IPaHyJsUMH IIIaka. [ng npumepa Ha pHC. 7 MpHBeAeHA TEXHOJOTH-
yecKas CXeMa BarpaHKH 3aKpPHITOrO THOA KOHCTPYKUMH HHCTHTYTa I'MmpocraHoK,
sKcnayatupyemoil Ha 3aBojiax Coserckoro Coro3a. BarpaHOuHbI KOMIJIEKC
COCTOHT M3 BarpaHkH / ¢ repMEeTHYHHIM KOJIOIIHHKOM, CHCTEMH 2 O4HCTKH Barpa-
HOUHEIX F'a30B OT IILIJIH, CHCTEMH 3 JOXKHraHHus W YTHJIH3alUKHH TelJia BarpaHOUHbIX
ras3oB, CHCTeMBI 4 MOfauH H 110J0TPeBa BarpaHoYHoro AyThs, CHCTEMHI 5 A03HPOBa-
HUs, Ha60pa M 3arpy3KH B BarpaHKy WIMXTOBHX MaTepHa/OB, KOMUJbHHKa 6
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NOBOPOTHOrO AJif HAKAN/JAWBAHUA W BuIZauH KHAKOTO MeTassia, BCIOMOraTeJbHBIX
YCTpPOHCTB 7 AJis TpaHyAsIUMH UlJIaKa U YOOPKH OTXOJOB mocJe BHIOH BKH, leH-
TPaJIbHOTO NyJbTa YynpaBJjeHHs 8.

Barpanka pa6oTaer Ha ropsiueM IyTbe, ee O0ODYAYIOT CHCTEeMOIl BOASHOrO
OXJlaXAeHUs MJaBHJABHOTO mosica ¥ (ypM, MO3BOJAOWER NPOAIUTh KaMIaHHIO
nJaBkH 6e3 BHIOGMBKH I TEKYILEro peMOHTa IO HecKOJbKHX Helleab. [lodorpes
AyTbs Ro 400—600° C 3a cueT TenJaoThl, Bhileqdomledcss NpyU L0KHraH HH Barpa-
HOYHBIX Ta30B M CKHUraHH¥ NPHPOAHOro rasa, nosuiuaer tepmuueckuil KIIJ
BarpaHku 40 40-—43 %, m03BOJIAET NOJYYHTD H3 BarpankKH 4yryH c TeMnepaTypon
J10 1520° C ¥ McnoJb30BaTh B KayecTBe UIMXTOBLIX MaTepUa/OB 3HAYHTENbHOE
KOJIMYEeCTBO HH3KOCOPTHBIX MaTepualioB, YMEHbUIHB 6Jarojaps 3TOMY PpacXoj
JOMEHHBIX uyryHoB Jo 20% macchl Meranno3aBajkH. ONHAKO HarpeB KUAKOrO
yyryHa B BarpaHke csbiile 1420—1440° C BhI3bIBaeT AOMOJHHTEJIbHBIH PacXoi
KOKca, cuuxeHue Tepmuueckoro KIIIl BarpaHku M HHTEHCHBHOe HaCHIIUEHHE
MeTaja yriaepojoM.

ABTOMaTH3auMs YNpaBJAeHUS NPOLECCOM MJABKH MO3BOJSIET CTaGH/IH3H-
pOBAaTh TEMIIEPATYPY H XMMUYeCKHH cocTaB BLINJAABAAEMOro Yyrysa, a MexaHusa-
LMsL Oomepauuu Mo OOCJAYKHBAHUIO BarpaHOYHOH YCTAHOBKH — YMEHbIIHTh
TPYAOEMKOCTb paGoT Ha TAMKeJAblX H ONACHLIX ONepauMsiX B NMJIABHABHOM OTHele-
auu. Tlpu Takoil KOHCTPYKUHH BarpaHOYHOrO KOMIJIEKCA COXPaHAeTCs OMHHHU-
pylolllee MOJIOXKEHUE BarpaHKH B JIUTeAHBIX eXaX, H BO MHOFHX CJy4asx ee mpel-
NOYUTAIOT HOBBHIM BHJAM 3JEKTPOMJABHJIbHOrO 060D YAOBaHUA — HHAYKIHO HHBLIM
U JIyroBbIM Il€4aM.

Muaykunonnslie njaBu/ibHble eud, NOJydaloliHe Bce GOJbllee pacrnpocTpa-
HeHHe B YYTyHOJIMTeHHBIX LeXaX, MoApasfe/sioT MO NPHHUMNY PaboTHl Ha ABa
THNA: THreJbHble M KaHajbHble. HauGosbuiee pacrpoctpaHeHde s MJIaBKH
YyryHa NOJYYHJH THre/bHble neud. Bosbuioli HHTepec mNpelcTaB/deT TaKkKe
npHMeHeHHe I MJABKH YyryHa KaHaJ/bHEIX Neded ¢ MOBHILIEHHOH MOIIHOCTBHIO
HHAYKIIHOHHBIX eXUHHL.

YcTaHOBKA MHAYKUHOHHON THreJAbHON nedu (puc. 8) COCTOUT U3 CJEAYIOWHX
OCHOBHBIX 3JIEMEHTOB: THreJqbHOH neud [ ¢ HHAYKTOpOM, TpaHcopmartopa 2
TNeYHOTr0 C CHMMETPHP YIOUUM YCTPOHCTBOM, KOMIIJIEKTOB GJIOKOB KOHAEHCATOPOB 3,
H nasened M WMTOB ynpaBJjenus 4, MeXaHM3Ma 5 HaKJIOHA MeYd C MPUBOLOM,
cucTeMbl 6 Ha6opa J03MPOBAHHS U 3arpy3KH Me4H, neun 7 Ajas moforpeBa MWHXTH,
cucteMbl 8 0TCOca M OUHCTKH rasoB OT IleyH.

WHAyKuHOHHBIe THreIbHLIE TedH s YyryHa HMeloT 3aKPBHITYI0 KOHCTp VK-
[Hi0, T. €. MarHUTHBIA NMOTOK B HUX C BHeIUHEeH CTOPOHBEI HHAYKTOPA NPOXORUT 110
paZHasIbHO PacnoJIOeHHBIM MaKeTaM TPaHCHOPMATOPHOH craau (MarHHTONpPOBO-
Zawm). Takasi KOHCTpYKIHUs cO3/aeT GOJIbIIYIO 3KECTKOCTb H KOMIAKTHOCTb MedH,
NOBbILIAET KO3(DHUILYEeHT 110/1€3HOr0 AeHCTBUS M HCIOJb30BaHUA medd. [leuu Ass
4yryHa paGoTaior, Kak NpaBuJ/o, Ha TOKe NpPOMbIULIeHHOH wacTtoTel (50 I'm).
C uesbio MOBHILIEHHST YAeJbHON MOLIHOCTH M YCKOPEHHsl Mpouecca MJaBKH MeyH
CHa6KaloT reHepaTopoM, AatoiuM rnoBeimesHYo 40 500 [ yactory ToKa. Buaaro-
Aaps 3TOMY yleJbpHass MOWHOCTb nedd ¢ 250 Kk Br/t noseitaercs ao 800 kBt/t.

Ilnst obaeryenus mycka H MeHbLIEro H3Hoca (YyTEPOBKH PeXHUMOM pPaGoOThl
meyd npefyCMOTPeHO HaJHuHe B HeHd KPYIJIOCYTOYHO B Teyenue paGodeil Heleau
B Hepa6ouHe CMeHBl XHAKOro Merajja {(6os0Ta), COCTABJSIOUIErO He MeHee 1,
eMKOCTH neuyd. OnTHMa/IbHBEIM PeXHMOM MJAaBKH TaKKe siBJseTcs pabora ¢ 60J10-
TOM, PaBHbIM !/,—!; €MKOCTH IeuH, Mo3ToMy HauGoslee pauHOHAJbHO NPHMEHe-
HHe MHAYKUHMOHHBIX TUTeNbHBIX Meded ONpH JABYX-, TpexcMeHHOH pa6ore.

Turenbubie neun yAOGHBI M HaleXHbl B 3KCIJyaTalUHU, OCOGEHHO MPH BHI-
JlaBKe HH3KOYIJIeDOAHUCTHIX YYTryHOB — KOBKOro M Ap. [lpu paGote Ha cyxoit
IIHXTe, He cofeprkallefi MOCTOPOHHHUX BKJAKOYEHHH, M Ha NOJOrperodl mMXTe
B MJaBHJILHOM OTHeJIeHHH O0ecmeuHBalOTCs XOpOLIMEe CaHHTAapHO-TUrHeHHYecK He
ycnoBus TPyAa. B newax BO3MOXHO NpOBelieHHe TEPMOBPEMEHHOH BHIAEPKKH H
KOPPEKTHPOBKA XHMHUYECKOIO COCTaBa KHAKOro MeTasia. OCHOBHbIE TPEHMYille-
CTBA WHAYKIMOHHOH IJIaBKM B THreJbHHIX MNedyaxX NPOMBIUIIEHHOH 4aCTOTH —
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Puc. 8, CxeMa YCTaHOBKH HHAYKUHOHHOM THIeJbHOR neuH

cTaGH/ILHOCTE XUMHUYECKOTO COCTaBa MJIaBKH Gnaroflaps XOpoueMy nepeMeluBa-
HHIO XHIAKOrO MeTanjla M npuMeHeHue JelNeBOH IUHXTHI HAa OCHOBE CTaJIbHOTO
CKpana, JerkOBeCHHWX OTXOMAOB, UYYTYHHOH H CTajbHOH CTPYXKH pPOCCHINbIO.
OzHaKo Takafl IMXTAa JOJI2KHA UMeTb cTabH/IbHBIH XHMHYEeCKHI COCTaB H He JOJXKHa
colepXaTb CaAydafiHHIX BpelHHX npumecell. Kpome Toro, ee Heo6XOAMMO mpo-
CYIIHTh H TMOAOrpeTh ANA HCKJIOUEHHs nupoadxbexTa H BHIGPOCOB MeTajja MpH
nonafaHuH B THreJib BJarH H OPraHUYeCKHX FOPIOYHX KOMIIOHEHTOB.
MHAYKUHOHHEIE THrEJbHBIE N€YH — 3TO arperaTt NepHOJHYEeCKOro AeHCTBHS,
BbLAAIOIMA FOTOBLIH MUJAKHI MeTans npu paGorte ¢ 60J0TOM Yepe3 onpejesieHHble
npoOMeXYyTKH BpeMeHH. [T03TOMY A/ HeNnpepHBHOrO CHAGKEHH T METAJJIOM MOTOY-
HO# JIMHHH 3a/HBKH MPHXOAUTCA YCTaHABJHBAaTb HECKOJBbKO OJHOBDEMEHHO
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pa6oTalomux neueit (He MeHee TpeX), YTO IFPUBOJUT K YBEJNHUEHHIO KANMHTaAbHBIX
3aTpaT M IJomaied NpH CTPOHTENLCTBE MNJAABHJIBHBIX OTAEJEHHH.

CTofiKOCTb (pyTepOBKH B Nneyax MPOMBILIJIEHHOH 4aCTOTH 3aBMCHT OT PeXuMa
3KCNJAyaTauu¥ nedd. B ONTHMadbHLIX YCHOBHSX 3KCIJIyaTaliiH B JBE CMEHHI
CTOHKOCTb KBapuUUTOBOH ¢yTepoBKH THrasi 1—2 mecsua. OnpefleseHHbie CI0XK-
HOCTH BO3HHKAIOT NPH 3KCNJyaTalH¥ THreJbHBIX Heyedl B YCJOBHAX YaCTOH BHI-
Aaud XKHMAKOTO MeTa/jla Ha PasjHBKY MeJKHMH Jo3aMH. Bce 310 cHHKaeT mnpo-
H3BOANTEJIBHOCTD M YBEJHUHBAET TP YA0eMKOCTb 06C/YKUBAHHS THT€NBHBIX Hedei.

B atoM OTHOLIEHMH B 3KCIJIyaraluyH YAOGHHI KaHaJjbHbe ey JJIs NJIaBKH
gyryHa. PyTepoBka B pa6oueM IPOCTPAHCTBE €YU MOXKET CJAYKHTD A0 ABYX JIET;
A A (¢yTepoBKa KaHAJbHHIX elH-
o HHI[ MOABepraercsi HauGoJb-
LIeMy H3HOCY, NOAJIEKHUT Gosee
yacTOd 3aMeHe, H MO3TOMY
B O6OJIbIIMHCTBE KOHCTPYKIHEH
KaHaJbHBIX Tedyed NpeaycMmo-
TpeHa BO3MOXKHOCTb 3aMEHBHI
KaHaJbHOH YacTH C HHAYKTO-
poM 0e3 OCTaHOBKH Ieud.
KanaJsibHele ey JAJd NJaBKH
BLINOJIHAIOT, KaK [PaBHJIO,

IIaXTHOTO THIA.

OcHOBHBIE TPEHMYILECTBA

R NpPHUMeHEHHSI KaHaJbHLIX HH-

. ‘2 ——D AYKIMOHHBIX  HedeH  AJs
g‘rflgﬂ _II"’ MJIaBKH 3aKJIOYAOTCS B TOM,

. 7 4yTO OHH paboTaioT ¢ 6SJbIIHM
g — :‘ ~ KIT[d, ueM THrefbHble newH,
innO0E o 1T a C/eloBaTe/NbHO, YAebHBLIH
st Uy T, Pacxol 3MeKTPO3HEPTHH Ha
WUl eee NJaBKY B HUX MeHbiue. Kpome

L ——— TOro, AJIsi MX YCTaHOBKH Tpe-
Prc. 9. YcraHoBKa HHIYKIHOHHON KaHaJbHOM Med: GYioTCsl 3HAYHTE/IBHO MEHbIUHe

1 — KaHaJbHasf Teyb; 2 — KOHAEHCATOPH; &3 — KOHTPOJBHO- nsomanH 6JIaI‘OH.apHMeHbU.IEMy

HSMEpHTeabHHe NpHGoph; 4 — TpaHcdopMmarop; & — raapas- YHCJIY KOHAEHCATOPHHIX 6aTa-
AHYECKaR CTAaHLHA HakKJAoHAa IMedH; § ~ CHCTeMa BOAAHOIO Y

OXMaKKEHHS peli. B To xe Bpemsa KaHasb-

HHE Tedd HeydoGHBl B 3KC-

nJlyaTanMd NpH YacTol cMeHe IIUXT M He JONycKaloT NepHOAHuYecKYio palboTy.

B 3aBHCHMOCTH OT MOWIHOCTH HMHAYKTOPOB H HX UYHCJA KaHaJbHbBIE I€YH
MOXKHO IPHMEHSITH I NJAaBKH H AJNs BhAEPXKKH H HarpeBa XHIKOro MeTaJa.
IlnaBH/IbHBIE KaHAJBHBIE HEUY OCHAUIAIOT HHAYKTOPAMH CO CIBOEHHLIMU KaHaJ aMH
momHocTbo 2000—2500 kBr. MuxcepHble neyH B 33BHCHMOCTH OT €MKOCTH
CHa6Xalo0T HHAYKTOPAMH B BH/JIe OJMHAPHOrO HJIH CABOEHHOTrO KaHaJsa MOUIHOCTbIO
500—1000 xBT. MuKkcepHble medH MOTYT GHITh MIAXTHOTO U GapaGaHHOroO THIIOB
(puc. 9).

B KaHanpHBIX meyax, TaK XKe KaK M B THTe/NbHBIX, BO3MOXKHOCTH [IPOBEEHHS
METaJ1ypruyecKHX MPOUECCOB N0 YAajeHHIO BPeHBIX HJIH CAYJaRHBIX 3/1eMEHTOB
OrpaHHYeHH.

JLyroBble 3JIEKTPHYECKHe MeYH npsaMOro AeHCTBHS NMPHUMEHAIOT MJs MoJayye-
HHA Ceporo, KOBKOIO MJIH BEICOKONPOYHOrO YYryHa C MCNOJNb30BaHHEM B KayecTBe
HIMXTHl 6051 H3JIOKHMI, HEPACCOPTHPOBAHHOIO MO BH/JAM CIJIABOB JIOMA MAlUMH M
APYrHX HH3KOCOPTHBIX METaJIJIOOTX0A0B. K HellocTaTkaM AyroBoil miaBKH caelyeT
OTHECTH TS XKeJIble YCJAOBHS TPYJa B MJIABUJIBHOM OT/Ae/IeHHH H3-3a 6OJbLIOrO IyMa,
3arasOBaHHOCTH H GOJIBIIHX TEMJIOBLIC/ICH I, @ TaK2Ke GOJIbLIEro, YeM NPH HHAYK-
IHOHHOH NJaBKe, yrapa MeTaJla.

YctanoBka AyroBoii neun (puc. 10) coctout W3 neun I, Tpanchopmatopa 2,
IHTOB YNPAaBJCHHA K ABTOMAaTHKH J, Mac/JOHAMOPHOH YCTAHOBKH 4, CHCTEMBHI
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MOK}O+ FA3004YHCTKH §, YCTAHOBKH AJ/1s1 Habopa WUXTH 6, CTeHda / Ads M0LOrpeBa
U XTHI.

Ilns yno6cTBa SKCnJyaTauiy neqn OCHAIAoT MeXaHH3MOM HaKJIOHA AYroBof
neuu JAJs CAMBA MeTaslJla M CKaYMBaHHA IL1aKa, MeXaHW3MOM NOBOpOTa CBOJa
C 5JIEKTPORAMH HJ/IM BHIKATKH BaHHHI IEUH ]IS 3arpy3KH Ne4H CBepXY, MEXaHH3MOM
BpallleHHs! BaHHEBI MedH AJA YCKOPeHHs Npolecca pacnaaB/eHus IUXTH (B 60/1b-
I X rledax), MEXaHH3MOM PeryJMpOBaHHUsl NOJOKEHHU s 31eKTPOAOB, 06ecneynBalo-
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Puc. 10. YcranoBka ayrosoft njaBHAbROH NeYH

MM TepeMelnen e Kax/oTo 31eKTpojla BBepX H BHH3 NPH BKJIOYEHHH H OTKJIoge-
HHM TeYyH U B MepHOX ee paboTHI.

JlyroBuie meyd SBJIAIOTCS arperaTaMH MepHOAHYecKoro AefcTBHsA, Bpemst
NJaBKH B HUX B 3aBHCHMOCTH OT €MKOCTH Me4H H TeXHOJIOTHUecKOro nponecca
naaBK# Koaebaercs ot 1,5—2,5 u (npu emKocTH <3 T) Ao 3,5—4 4 (npH eMKOCTH
12 T). YMeHBIHTL AJHUTEJBHOCTh NJaBKH MOXHO B TPEXNO3HUHOHHOH Kapy-
ceabnolt ycranoske (puc. 11). Ha nosunuu I muxra sarpyxaercs: B nedb H npo-
HCXOAUT NpelBapUTeNbHEIA HarpeB ee MPOAYKTaMH FOPeHHsl NMPHPOAHOrO rasa.
Ha nosuuuu I/ K neuu noABOAUTCS MaKCHMasibHasl MOLMHOCTDb OT TpaHcdopMaTOpa
H M xTa 6bicTpo pacnaabasiercs. Ha nosuuun /1, obopyRoBanHo# Tpancdopma-
TOPOM MeHbLuel MOLIHOCTH, XHAKHHA cnjaB AOBOAUTCS 110 XHMHUECKOMY COCTaBY
H TemmepaType, 3aTeM BHAaeTCs H3 MNeyH. YKas3aHHas YCTaHOBKA I03BOJsAET
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YMEHbIIHTb WMHTEPBaJnl MeXKAY Bbifaueil cnJjaBa O4YepeAHLIX NJaBokK A0 40—
60 MuH.

PaccMOTpeHHBle MOHOMPONECCH MJIaBKH B BarpaHkaxX, HHIAYKLUHOHHBIX H
ILYroBEIX 3JIeKTpomedax MMeloT HeJOCTaTKH, KOTOPhe BO MHOTHX cJyd4asX MOTYT
OLITb YCTPaHEHH! HJIM 3HAYHTEJbHO YMEeHblleHbl IPH COBMEUEHHH 3THX MPOIECCOB
B JynJieKC- WJH TpHOJNEKC-NpPOLEeCcchl.

+
{‘, A
+

Puc. 11. TpexnosuuHoHHas Kapyce/bHass YCTaHOBKA C JYTOBRIMH 3/IeKTPOMEUaMH:

I — meyb Ha NO3HUMY NOJOrpeBa MHXTH Ta30BKMH ropesKkamu; /1 — neub Ha NO3HUHH NJAaBKH, [[] —

feus Ha NO3HUHH ROBOAKH W BRAAYH CMiaBa; / — CTeHA ANS NOJOrpeBa WHXTH; 2 — OTCOC ARIMOBHX

rasoB 43 nedvefl; 3 — ne4yHof naaBHABHHH TpaHcdopmaTop; 4 — NMyAbLT YNpaBJaeHHH;, 5 -— TpaHc-

topMaTop AN XOBOAKH CMIaBa (Mafoft MOIUHOCTH); 6 — THAPONPHBOAHAS CTaHUHUA; 7 == NPHBO,
KapycelH; 8 == NOBOPOTHLIA CTOJA

[Tpyu nynJekc-npouecce BarpaHka - HHAYKUHOHHAS MeYb CJAOKHOCTb noxay-
UeHHUs BBICOKOH TeMnepaTypHl CIlJlaBa B BarpaHKe KOMIEHCHPYETCS HarpeBOM ero
B neyd, B TO Xe BpeMd OTNajaeT Heo6XOANMOCTb HayrJepoXKHBaHHs UYryHa
B MHIYKIHOHHON MEYH; yCTaHOBJIeHHash M morpebsseMast HHAYKLHOHHOI Medbio
MOLIHOCTb yMeHbiuaeTcs B 5—7 pa3. Beulepkka M HarpeB JXHAKOMO 4yryHa
B WHAYKUHOHHOH MNeyd CHOCOGCTBYIOT YCPEAHEHHI0 H CTaGMJH3alHH ero XUMH-
YecKoro cocraba. [1pumenenune AynJeKc-npolecca no3BoJsieT IPH PasHOCEPHHHOM
XapakTepe NPOHU3BOACTBA YMEHBIUHTb YHCJIO H YBEJNHUYUTb €IUHUYHYIO MOIIHOCTb
OCHOBHOI'O MJaBHJLHOrO arperaTa, a CJelOBaTe/bHO, CHH3HTb cefeCTOMMOCTh
NPOM3BOACTBA XKHIKOrO 4yryHa. B BarpaHke B TaKOM cJjlyyae BHINJIABJASIOT
IUHXTY 6a30BO#H MapKH, a JOBOAKY XMMHYECKOTro COCTaBa A0 ApPYrHx MapoK BHIIOJI-
HSIOT B MHAYKIMOHHBIX, KaK IPaBHJIO, TUTeJbHBIX MeyaX. [loaToMy npu MaccoBoM
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UM KPYNHOCEPHAHOM MNPOM3BOACTBE dalle HCHOJBL3YIOT AYNJeEKc-polecc Ba-
rpaHka -+ MHAYKIHOHHEIA KaHaJbHHA MHKCEP, & NIPH Pa3HOCEPUAHOM NPOU3BOA-
CTBe, RAJIs1 KOTOPOTO XapaKTepHa MHOTOIIKXTHOCTb, HCNOJb3YIOT AYIJIEKC-IPOIIece
BarpaHka -+ HHAYKLUMOHHAs THTeJbHas meyb.

Hcnonb3oBaHHe KaHAJbHHX MHKCEPOB B JAYNJEKC-MPOLECce € THIeJbHBIMH
H AYTrOBBHIMH NJIAaBUJDBHBIMH I1€9aMH MOBBLILIAET MPOH3BOAHUTEJIbHOCTD NMJaBHJBHEIX
neyefi, CnocoGCTBYeT JiydileMy HCMNOJb30BAHHIO YCTAaHOBJEHHOH MOIIHOCTH H
CHMXKEHHIO 3aTpaT 9JeKTPO3HeprHH Ha njaeky. [IpHMeHeHMe KaHaJbHLIX nedeil
60abIIOA eMKOCTH MPHBOAMT K YCPeIHEHHIO XHMHUECKOFO COCTaBa CIJaBa.

Hapsny c¢ nepeunc/ieHHHIMH MJIaBUJBHBIMH arperaTaMi B UYrYHOJHMTEHHEBIX
fexax NPHUMEHSIIOT eYH HOBLIX THMOB. B rasoBeIX BarpaHkax W L1aXTHO-MJaMeH-
HBLIX Mle4ax B AynJeKc-nporecce ¢ HHAYKIIMOHHRMH MHKCEPaMH MOXKHO MOJYUYHTh
BLICOKOTeperpeTbii HH3KOCEPHHUCTHIH YYryH C XOPOWHMMH (H3UKO-MeXaHHue-
CKHMH CBOHCTBaMH, a MOAOTpeB BO3AYyXa Nno3BOJsieT HCMOAb30BATh B LUHXTE ra3o-
BHIX Meuell CTaJbHOH JIOM.

B psalle cayuaeB MOXKeT OKasaTbCsl MePCHEKTHBHBIM NPHMEHEHHe Bpallaio-
M XCs MJIaMEHHBIX rasoBblX nevefl. MHAYKuYOHHEIE IeuH HenpeprIBHOFO AeHACTBU A
C FOPU30HTAJLHBIM HHAYKTOPOM HJIH IUaXTHbIE HHAYKIHOHHBIE NJIaBUJILHEIE NMeYH
fiocJie MOJIOXHTeIbHOH NMPOMBILIJIEHHOH HPOBepKH TaK2Ke MOTYT Ha#TH IUHpPOKOe
npuMeHeHHe.

PaccMOTpeHHBIe BHIlE MeTaJJIyprHuecKhe H TeXHHUeCKHe XapaKTepHCTHKH
J1aBUJIBHOrO 060pYAOBaHHUs MOKA3kIBAIOT, YTO Pa3J/IH4YHbIe NJIaBHJbHbBIE arperaTsl
B MOHO- HMJHM JymJeKc-mpouecce MOTYT ofecHedHTb BEICOKOE KauyecTBO Ceporo,
KOBKOTO MJIH BLICOKONPOYHOTO uyryHa. PekoMeHAyeMoe nJjaBHJ/bHOe 060py/AoBa-
Hye npuBefeHo B TabJj. 9. OKoHuaTenbHBIH BHIGOP MJABHJIBHOTO 060PYyAOBaHHS
MOXKeT 6LITh CleJ1aH 10cJ/e pacueTa BapUaHTOB NJaBHJABHOrO OTAEJNEHHS H COCTaB-
JleHMs] CPaBHMTEJNbHOH KaJIbKYJsALHH ce6eCTOHMOCTH XXHIKOrO 4YyryHa (cM.
ra. XIV). Ilpu cocTaBieHHH TaKOH KaJbKYyJSAIHH B MEPBYIO OYepellb YYUTHIBAIOT
caenymoouHe (GakTOpH: KamnHTaJbHbie 3aTpaThl Ha NpHOOpeTeHHe H YCTaHOBKY
06opyAoBaHHs; CTOMMOCTb HIHXTOBHIX MaTepHaJOB M 3HEPropecypcoB, pacxo-
AyeMbIX Ha NJaBKy; TPYAO3aTpaTel Ha NJaBKy MeTa/jla H PeMOHT 060D YAOBaHHS;
BO3MOXHOCTH MOBHILIEHH KauyecTBa, yMeHblleHHs OpaKa, YyBeJHUEHHS CpOKa
cAyxO6bl H yYMEHbIIEHHS MacChl OTJMBOK.

B KanuTajbHHX 3aTpaTax JHOJXKHBE OBITb YUTEHH He TOJIBKO CTOHMOCTH
npro6peTeHnss U MOHTaxa 060D y/lOBaHHs, HO H 3aTPaThl Ha COOpYXKeHHe 3JaHHS
JJisi pa3MellleHHs Neueli, BCMOMOraTeJIbHOrO 0GOpYyAOBaHHSA H CKJaJOB TONJHBA,
IIHXTOBLIX MaTepHasiOB H OTHEYNODHBIX H3Jlesufl, OCHauleHHe 3JaHUA BEHTHJA-
HHOHHBIMH CHCTEMaMH, 3JIeKTPO-, ra3o- U BoJocHaGxxeHHeM H T. A

M3 skcnayaTauuoHHEIX 3aTpaT npu naaske 50—80% npuXoAuTCS Ha WHXTO-
Bbl€ MaTepHa/bl, OITOMY NPaBHJbHEIA HX BRIOGOp AJA Pa3JHYHBIX BHAOB . Medel
YacTO MMEeT pellaoliee 3HauyeHHe AJs Oonpefle/leHHs] SKOHOMHYHOCTH BhIGPaHHBIX
neuem.

Ilpu ompeleneHuH 3aTpaT Ha 3HePropecypcsl cJeAyeT paccMaTPHBAaTh HX
He TOJIBKO B CTOMMOCTHOM BHIPa)X€HHH, HO W B elHHHIIAX YCJIOBHOTO TONJHBA,
YUHTHIBAsl TEHJEHIMH H3MEHEHHsl CTOMMOCTH TOrO HMJIM HHOrO BHAA TOMJIHBA H
3NEKTPO3HEPTHH Ha MepHOJAb BBOAA B JeHCTBHE W 3KCNJyaTalHH NPeAnpHATHS
(10 peKOHCTPYKIMH).

3aTpaThl TpyAda Ha NJAaBKY MeTajlla BKJIOYAIOT 3aTPaThl Ha MOArOTOBKY
IUMXTOBBIX MAaTepHaJoB, HX JO3UPOBKY M 3arpy3kKy B Ineub, OOGCJYXHBaHHe
neueif, 06paboTKy KHJAKOFO MeTajJ/la H ero Bbllauy Ha pPas/jHBKY, a8 TaKXKe Ha
PEMOHT O0OpYAOBaHHS MJaBHJbHOrO oTAeseHHs. CJeloBaTesibHO, yeM OoJblue
YHCJIO0 ORHOBpPeMeHHO PaboTaloWKX meyell W MeHbIlle MOPIMH IUHXTH, 3arpyxae-
MOHl B meub, U XHJAKOIO MeTaJJa, BhbJaBaeMOro M3 [eud, Tem GoJiblie 3aTPaThl
TpyZa.

B03MOXKHOCTH CHHXKeHUS Gpaka, MOBHIIIEHUst KauecTBa, YBeJHUeHHS] CPOKa
cayxG6bl 1 YMEHbIUEHHS MacChl OTJIHBOK MMEIOT pellualoniee 3HaueHHe npu Buibope
cnoco6a niaaBkH. ONHAKO NPH 3TOM HYKHO YETKO MPEACTaBJATb, SABARETCA JH
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Tabauya 9. Pexomenayemble ciiocoful NMAABKH 4yryHa
B Pa3qHIHBIX YCJIOBHSX JHTEfiHOTO NPOH3BOACTBA

Bupx uyrywa H xapaKTep NPOH3BOACTBa
OTJ/IHBOK

Cnoco6 naasku n o6opyRoBaHHe

Cepuiii yyryn Mmapok jgo CY 21—40.
B 1exax cpepHe#i MOMIHOCTH NpH He-
GOJIbIOM KOJHUECTBE LIMXTH M HaJdH-
YUH CTaGUAbLHBIX LIHXTOBLIX MaTepHa-
JIOB

Cephifi YYyTyH BceX MapoK B Iexax Ma-
J0fi MOWHOCTH NpH JIo6OM KOJIHYECTBE
WU XT

Cepniil yyryH Bcex Mapox. B xpymHbix
JMIUTEAHBIX IeXaX NPH PATHYHOM KOJIH-
yecTBe IUHXT H HaJHYHH CTaOHJIBHBIX
LI XTOBRIX MaTepHaJoB

Cepuifi UyryH Bcex Mapok. B kpynHbix
AHTERHHIX LleXax IPH OTCYTCTBHH CTa-
GHIbHBIX MIKXTOBBIX MarepHaIoB
KoBrufi uyryH Bcex Mapok. B mexax
MaJioli MOIIHOCTH

KoBkuft uyryH Bcex Mapok. B mexax
cpeaHefi B GOJIBIIOA MOLIHOCTH

MoHonpoueccH: NJ1aBKa B BarpaHKaX ¢ NMOLOrPeBOM
JyThbsi; MJ1aBK2 B HHAYKUHMOHHBIX THrEJbHLIX Medax.
Iynnexc-npouecchl: BarpaHka -+ MHAYKIHOHHAS Ka-
Ha/bHAs NeYb; HHAYKIUHOHHAS THIENbHAA -+ KaHalb-
Has neub

Mononpouece: m1aBKa B WHAYKUMOHHOA THIeJbHOR
neyx; MJaBKa B JYroBOH neuu

Jyniexc-npoieccr: BarpaHka -+ MHAYKUHOHHASA
KaHa/lbHas Neub (IPH MaJOM KOJHYECTBE LIMXT); Ba-
rpaHKa -+ MHAYKIAOHHAS THIeJbHAas NeYb; JYroBas
neyb -} HHAYKUHOHHAS KaHaJbHasi WIH THTeJbHAs
neyb

Hynnexc-npouecc: ayroBasi -+ HHAYKUHOHHAS Ka-
HaJbHash HJIH THreJbHas Neuu

MOHOHPOH&CC NNaBKH B HHAYKUHOHHBIX THIC€JABHBIX
neyax
MOHOHPOU,GCCI NaBKa B HHAYKUHOHHBIX THIe€JbHBIX
neyax

Ilyniekc-npoltecchl: BarpaHka ¢ rOpsYMM AyTheM -
HHAYKUHOHHAA THTe/bHAS MM KaHaiabHas Neyb; Ba-
rpaHka - Qyroeas nedb; AyroBasi + HHAYKIMOHHAS
KaHaNbHAR Neyb; HAAYKILHORHAS THreJbHad - gyro-
Basl meub

MoHonpoleccsl: AyroBasi 37eKTponeub; WHAYKIHOH-
Hafl THTeJIbHAS NeYb; BarpaHKa ¢ FOPSYMM AYThEM H
OCHOBHBIMH LIJ1aKAMH

Jlyniekc-npoliecc:Barpanka ¢ ropsuuaM AyTheM -
-+ HMHAYKIHOHHAs WJH AyroBasi lleub; Jyroeas -
-}~ MHAYKIHOHHAS KaHaJbHAs Neyb

BHCOKONpOUHbIAi 4yTyH ¢ MapOBHAHLIM
rpadHTOM BCEX Mapok

dakTOpOM, JHMHTHPYIOIHYM KayecTBO OT/JHBOK, CHOCOG NJaBKH MeTalsaa HJH
JApyrue KOHCTPYKTHBHBIE H TEXHOJOTHUECKHe (hakTophHl. B nepByio ouepesb ymenb-
IIeHHe MacChl OT/JIMBOK NyTeM YyBeJHYeHHs NPOYHOCTHHIX CBOACTB UyryHa BO3-
MOXKHO B HEKOTODBHIX CJy4asiX MacCOBOro Npou3BoAcTBa. B cepuilHoM u Meako-
CepHAHOM MNPOM3BOJCTBE MacCy OT/JIMBOK ONpeleJsiloT, KaK MpaBujJo, He H3
YCJIOBHH MPOYHOCTH, a NO KOHCTPYKTHUBHEIM COOGpa’KeHHSM H TeXHOJOTHH
(hOpMOBKH.

IlnaBka craan. B suTefinbIX nexax HauGoJblliee pacnpoCcTpaHeHHe JJis
BHINJIABKY CTAJH [MOJNYYMJH TpexdasHble AYroBoble NMeYH NPsMOro AefcTBHS (CM.
TabJs. 8). tomMy crnioco6CcTBOBANMM TaKHe UX NPEUMYUIECTBA, KaK Gosbllas MaHes-
PEHHOCTb H CKOPOCTb MJIaBKH, He6OoJbllIMe KalHTaNbHBE 3aTPaThl H METAJTYPrU-
yecKHe BO3MOXHOCTH NpPH NPOU3BOACTBE CTaJH CKPan-mpoIeccoM.

JlyroBrle meuy JJisi BBIIJIABKH CTAJH MOTYT UMETh KaK KHCJYIO, TaK H OCHOB-
HYy10 pyTepoBKY. Bei6op dyTepoBKH meyn U BapHaHTa NJIaBKH B Hel (C OKHCIeHHeM
HJH O3 OKHCJ/IeHH) 3aBUCHT OT MapKH BbINJIaBJIsieMOHl CTa/IH U OT HCNOJb3YEMBIX
IUHXTOBHIX MaTepHajoB. CpefHeyrJepoJHCThie M HH3KOJIETHPOBAHHBIE CTaJH
OOBIYHBIX MapOK BLINJABJAAIOT B KHCJBIX AYroBuiX Nevax. Mcnonbayemas Aas
3TOro WMXTa JOJKHa ObITh YHCTOH 1O cepe, pocopy H JErup yIolUM 31eMeHTaM.
Ilpn nmpumeHeHHH OKHCJEHHOrO M JIETKOBECHOrO CKpama B LIMXTY J06aBJSIOT
5—10% nepellenbHOro 4yryHa H BelyT NPOLECC C OKHC/IEHHEM Yriepoia H Kule-
HHeM, NPH HEOKHCJEHHOH IHHXTe CKpan MNepenJaBJsioT 6e3 OKHCJAEHHS, dTO
3HAYMTEbHO MOBRILIAET NPOH3BOAUTENBHOCTD NeYell H CHHIKAET PACXOJ 3/EKTPO-
SHEpruHu.
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Jlns OTMMBOK M3 BLICOKOJIErHPOBAHHOMA M CHEHMHAaJbHOM CTajJH HCMOJb3YIOT
neuH ¢ ocHoBHOW ¢yTepoBko#. Ilpu 3TOM ylaeTcs yAaJHTb H3 IWHMXTH 66JbIIYIO
gacTh ¢ocdopa H cepol, OGeCneyHTb MOJNYyeHHe CTaJH C COAEpPKaHHEM BCeX
5/1eMEeHTOB B 3a/laHHbIX Npelenax. [IpuMeHerHe NpolyBKH KHCJIOPOJOM NO3BOJsSIET
nosiyyaTb B IyroBbIX NMeYaXx HU3KOYrJepolAHCThle xKaponpounsie cTaiau. OnHoBpe-
MEHHO NPH NPOAYBKE KHCJIOPOLOM NOCTHTaeTCs Jlerasalusi MeTasla, yMeHbllaercs
collepkaH He HeMeTaJlJIM4eCKHX BKJ/IIOYEHH T H YBeJIHUHBAeTCS NPOH3BOAUTENbHOCTD
neyedi. OHaKO npouecckl NPOAYBKH CTaJH YHCTHIM KHCJOPOAOM H B CMeCH C IO-
POIIKOOGPa3HEIMH  BelleCTBAMH  YBEJIHYHBAIOT KOJHYECTBO BpelHLIX BhIGPOCOB
B atMOCQepy H TpeGYIoT YCTaHOBKH JOBOJIBHO CJOKHBIX BRITSMHBIX H OUMCTHBIX
yCTpORACTB.

EMKOCTE AYroBbIX mneqefi JoJxHA oGecneyHThb
BO3MOXKHOCTb BhIIauH H3 Hee CPa3y BCEro MeTajJa,
Kak MPaBWJIO, B OJIMH KOBLI, HO3TOMY B 11éXaX ¢ KOH-
pefiepHOH 3a/MBKOfi NPHMEHSIOT NMeYd eMKOCThbIO 10
12 1. Ind 1exoB KPYMHOTO H TSHKENOrO JHTbSI HC-
NoJb3yoT neud emKocThio 100 T ¥ Gosee.

MHAYKuMOHHEIE MMeuH B CTaneNHTefiHBIX Hexax
NPHUMEHSIOT JJIs MJIaBKH HH3KOYrJepOAHCTOH cTaJH,
noJiyueHHe KOTODOH 3aTpPyAHEHO B JYroBHIX Medyax
H3-3a HAYIJIEPOXKHUBAHHA 3JeKTPONAMH, a TaKXKe AJsA
NOJIyueHHsl CMenHaNbHEIX BBICOKOJIETHPOBAHHBIX CTa-
aefl. Kpome TOro, MHAYKUHOHHBIE MeYH HCHOJb3YIOT
B IleXaX JIHTbsl MO BRHINJIABJASEMBIM MOJeNSM, uTO 061
ACHAETCS HeGOobIIHM O6BEMOM BRINJIABJISEMOTO B 3THX
nexax MeTajjla H HeOOXOJAMMOCTBIO BhIauu MeTasa
Ha SaJIMBKY 4acTO U MeJKHMH NOPUHSIMH.

Cro#iKoCcTb (yTEPOBKH B MHIYKUHMOHHBIX CT3-  ppe. 19, CxeMa ycTanoBKE
JeJHTeAHBIX Medax MNOBHIIIEHHOH uvacTtoThl 50—100 3N1eKTPOUINIAKOBOTO JHThS:
na1aBokK. [leud npOMBILJEHHOR YaCTOTHI HE MPHME- 1 — pacxoayemkc cTaabHHe saex-
HAIOT 15 BREIIVIABKH CTaJlH H3-32 HU3KOH CTOAKOCTH ;ggg:;mf‘a;‘":;“";ggﬂf“ T
(py'repomm. HHRKHA mAaK; 4§ — OTNHBKaA; 5 —

ITpeacraBnseT MHTEpPEC HCMOJB3OBaHHE THreb- HeTATATECKAn saTpanKa
HEIX Teuefi NPOMBILJIEHHOR 9acTOThl B KadecTse
pasjaTOuHHIX Meuefl NPH NJaBKe CTaJH B JAYroBblX Ne4ax, Tak KaK 3TO MO3BO-
JIIeT YBEJNHUYHTb eMKOCTb NJIaBHJBLHEIX Negel, NpHMEHSEMEIX B IlE€Xe, M COKpa-
THTb MHTEPBAJ TeMnepaTyp 3aJHBKH OTJIHBOK H3 OJHOTO KOBIIA.

OnuuM M3 cnoco60B NPOH3BOACTBA BRICOKOKAUECTBEHHBIX CTaJbHBIX OTJIHBOK
ABJsieTCs 3JeKTpoIunakosuiii nepenaas (JLUIT), cynHoCTh KOTOPOro 3aKMI0YAETCH
B NepenJiaBleHHH pPacXoJyeMOro 3JIeKTpoJa 3a CYeT TEMIOTH TeHepHPYeMOro
B CHHTETHYECKOM IlI1aKe JEKTPHYECKOro ToKa. Merasa1 As 3/IeKTpojia BHIMNJIaB-
JSI0T B OOBLIYHBIX MeYax M OTJHBAIOT HJIM NMPOKATHIBAIOT B CMElHAJbHEE 3aro-
TOBKH. DNIEKTPOIUNIAKOBH NepenJiaB C COYETAHHH C 3aMOJIHEHHEM paclJ/aBJeH-
HEIM METaJiJIoM BOJOOXJaxaaeMofi MeTajjinuecko ¢GopMbl Ha3bIBalOT 3JJIEKTPO-
myakoBuiM JuTheM (JLJT). Cxema Takofi ycTaHOBKH NpHBeleHa Ha pHC. 12,
O6neyHeHHe B OJMH NPOUECC MJIABKH B HAKOMJEHHS MeTalia Nnoj CJI0eM lJIaKa
M03BoJIsIeT H36eXaTb OKHCJHTEJNLHOrO BO3AEACTBHS Ha MeTaJ1 BO3jyXa, ofecre-
YHTh HaNpaBJeHHOe 3aTBepJeBaHHE OTJHBKH, NMPOBECTH rnyGokoe padHHHPOBa-
HHMe MeTaJJa NyTeM HaBeleHHSl CNenHaJbHBIX CHHTETHYECKHX IUJIAKOB. ITOT
crnoco6 HaXOAHT NMpHMEHEHHe NPH MPOH3BOACTBE OTBETCTBEHHBIX JIMTHIX 3aro-
TOBOK, MO3BOJIET OTVIMBAaTh BHauaJle OTAeNbHEIE 3J€MEHTH OTJIHBOK, YCTaHaBJIH-
BaTb HX B JHTEHHYI0 ¢OPMY AN BHINJNABKH 0GbeAHHSAWOLIEA HX 4acCTH, K KOTOPOH
NPUNJABASIOTCA M BCTAaBJEHHBIE 3JIEMEHTH, KaK, HampHMep, MPOHCXOXHMT [pH
3NEKTPOILNAKOBON CBapKe.

Ilns BHIMABKH CIENHANBHBIX CTasefl, TpeGyollnX Hanbosee NOJHOA OTHCTKH
MeTajJa OT ra30B M HeMeTaJTHYeCKHX BKJIIOUEHHH, MPHMEHAIOT BaKYYMHHE HH-
AYKIHOHHBIE THreJIbHBIE NEYH H AYTOBhIE BAKYYMHHE I1€YH C PACXOAYEMBIM JJIeK-
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TpojoM. B 3ToM ciyvae neuyp u ¢(OpMYy NMOMEINAIOT B KaMephl, B KOTOPHIX CO3-
naeTcsl TJAYOOKHH Bakyym. B JIHTEHHOM NpOM3BOACTBE TaKOH CMOCOG MPUMEHSIOT
IIpH TPOH3BOACTBE JIHThA IO BHILIABJSAEMBIM MOIE/AM, B MeTaJJIHUeCKHe (DOPMBE
H LEHTPOOeXKHBIM CIOCOGOM.

MapTeHOBCKHE Nneud H KOHBepTephl B HOBBLIX JIHTEHHBIX IeXaX MpaKTHYecKu
Hé MCIOJIb3YIOT H3-332 CPaBHUTEIBHO HEBBHICOKOIO KauecTBa BHINJABJSEMOH B HHX
CTajii, TPOMO3JAKOCTH, HeO6XOJHMOCTH pabOTht B TPH CMEHB MapTEHOBCKHX [e-
yelf H 60JbLINX BHIGPOCOB B aTMocdepy H3 KOHBEpPTEPOB.

lnaBka uBeTHbIX cniaBos. B 1BeTHOMUTeHHLIX HeXaX HauvboJbliee pacnpo-
CTpaHEHHe HAXOAAT HHAYKUHOHHLIE THre/IbHBIE H KaHaJbHble neyd. TurejbHbie
meyd MOTYT paGoTaTh Ha NPOMBIULJIEHHOH H Ha MOBLILIEHHOR 4acToTax, HX HC-
MOJb3YIOT A/ NJaBKH MEeIHbIX, aJIOMHHHEBEIX, IHHKOBLIX ¥ MATHUEBHIX CIJIaBOB.

Bri6op MHAYKUHOHHBIX Meded /sl MJaBKH LBETHHIX CIIaBOB OGBSICHAETCH
MaJbIMH yrapaM{ B HMX CIJlaBa, a TaK KakK CTOMMOCTb LIMXTH COCTAB/ISAET 75—
85% ce6eCcTOMMOCTH KHMAKOrO IBETHOIO CIJIaBa, TO IIPEHMYUIECTBO HMeET TOT
arperar, KOTOpHIH NO3BOJIRET BECTH IJIaBKY C MEHbIIMMH 6€3BO3BPATHBIMH IIOTeE-
pAMH UBeTHOro cmjasa (cM. Ta6j. 8). TonuuBHBIE (ra30Bbie) NMeYH NPHMEHSAIOT
TOJIBKO JIJI1 BHIJIABKK GOJIBIIMX MacCC CIVIaBa ¢ HCHOJb30BaHHEM XOpOLIeH MIOT-
HO# [UMXTHI, KOrja yrap ee He npessiwaer 1—1,5%.

BBICOKOYACTOTHEIE NEeYH NpeAHa3HaYeHB! A/ BHIUILIABKH TOJBKO HEeGOJbLIMX
KOJIUYECTB CMeLHaNbHBIX CM/IaBOB (EMKOCTbIO A0 50 Kr), No3TOMY B MPOMEILIIEH-
HBIX MacmTabax B JMTEHHOM MPOHM3BOJACTBE HX NPAKTHYECKU HE TNpPHUMEHSIOT.

MHayKuHOHHEBIE THIre/bHBIE NTeYH MOBLIIEHHONR YaCTOTH C MUTAHHEM OT SJEK-
TPOMalIMHHEIX Npeofpa3oBaTtesell NMPHMEHAOT JJs NJaBKH CHJIaBOB Ha HHKeJe-
BOH ¥ MeJHOH ocHoBe. EMKOCTb TakHX neye#t 1o 3 T. [To KOHCTPYKUHH OHH MOTyT
OHITh OTKPBITHIMH HJH 3aKPBITHIMH — BaKYYMHBIMH.

HauGosabluee pacnpocTpaHeHHe B JIUTEHHBIX LeXaX MOJYUYHJIH KaHaJbHbE
M THre/bHbIE ME€YH MPOMBILIEHHOA M noBbllIeHHOA yactoThl (150—1000 I'w)
C MUTaHHEM OT THPHCTOPHBIX Npeobpa3oBaTeseil. DTU MEUYH MOTYT HMETb 6OJIb-
IIYI0 €MKOCTb H TNPOH3BOJMTE/NbHOCTL, OHH HauboJiee SKOHOMHUYHBI MO HCMOJb-
30BaHHIO 3JIeKTPHYeCKOH 3Hepruu. IIpH BeiGOpe KOHCTPYKIMH HHAYKUHOHHOM
neyd YYHTHIBAIOT MpexAe BCero TO, YTO KaHaJbHbE MeYd paGoTaioT ¢ MEHbLIMM
pacxoloM 3JeKTDOSHeprHH Ha | T JKHJKOro cmJjaBa, HO He MOryT pa6oraTh
C nepepeBaMH B NJ1aBKe ¥ YacTOH CMeHOH MapoK cnJjasa. TuUre/ibHEIE IEYH MMEIOT
6osee yaoOHY0 ¢opMy paboyero MPOCTPAaHCTBa, JOMYCKAIOT MEePHOLHYECKYIO
paboTy H NOBOJIbHO JIETKHH MepeXoj ¢ OTHOH MapKH CIlJIaBa Ha APYryio.

JlyroBeie 37eKTpHYECKHE NEYH MPHMEHSIOT NMPH NJaBKe CIIABOB C BLICOKOH
TeMrnepaTypo#t njaBjeHHs. IIpHHUMN JeHACTBUA AYTroBOA NeYyH C He3aBHCHMOMH
Ayroii, HCHoJb3yeMOH s CNJIABOB Ha OCHOBE MeJH, 3aKJioyaeTcss B o6pa3oBa-
HHH JYTH MeXIY JABYMsS TOPH30HTAJBHO pacoJIOXKEHHEIMH 3JeKTpojaMu. Ten-
JIOTY, H3JlyYyaeMYI0O IYroi, HCHOJNb3YIOT AJAf MJIaBKH IIHXTHI, 3aIpyXKaeMofi Ha
HOAHHY MeyH.

JlyroBrie neun npsiMoro AefCTBHSI NPUMEHSIOT IS MJABKH TYTOIMJIABKHX
Cn1aBoB (THTAHOBHIX, HUKEJEBHIX) ¢ TeMmmepaTypod nJaaBjaeHus a0 3000° C.
15 njaBKH 3THX CIJIaBOB 4aCTO NPHMEHSIIOT BaKyyMHBbIE JYTOBHIE MeYH ¢ pac-
XOJyeMbIM HJIH HEPaCXOAYEMBIM 3JEKTPOAOM, a4 TaKXkKe METOAB! 3JEeKTPOLIAKO-
BOrO NepemnJaBa H 3JeKTPOHHO-/MYYEBOH IJIABKH.

IlpumeHeHHe 3THX METOJOB MO3BOJsET IOJYYaThb CBEPXUYHCTHIE MaTepHaJbl
¢ Temneparypoii miaBjeHusi Boimre 2000° C. CyUIHOCTb 3JEKTPOHHO-/IYYeBOH
N/aBKH 3aKJ0YaeTCs B pacl/aBleHHH IIHXThl MYYKOM 3JEKTPOHOB, HMEIOLIUX
OYeHb BBICOKYIO CKOPOCTb. DTOT MYYOK 3/71€KTPOHOB, O6Pa30BaHHEIX B 3JE€KTPOH-
HOH NylIKe, pa3roHsercs A0 GOJbIUHX CKOpOCTeH 6J1arofaps BbICOKOH pasHOCTH
NIOTEHIHAJIOB H KOHUEHTPHPYETCS H HampaBJseTCs 3JEeKTPOMarHHTHOH JIMH3OI
Ha wuxTy. IIpH pe3KoM TOPMOXKEHUH 3JEKTPOHOB IUMXTOH BheJAsieTCH TeIJoTa,
JOCTaTOYHast AJsi IJIaBKH CaMblX TYTOMJaBKMX MeTa/lIOB H cnjasoB (puc. 13).

[as naask¥ HeGOJbLIMX KOJHYECTB IBETHLIX CIIJIABOB HPHUMEHSIOT THI€Jb-
HBle TIEYH CONPOTHBJEHHS, TOMJNHBHbIE H 3jeKTpHYeckHe. [locnenuue vyacto uc-
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NoJb3yIOT B KaueCTBe Pa3faTouHbX. OTpa)kaTesbHbIE MJIAMEHHLIE MEYH MpHMe-
HAIOT NPH HEOGXOAMMOCTH MEPUOAHYECKOrO eAHHOBPEMEHHOrO MOJYyYeHHs KO-
BOJIbHO GOJILIUMX NOpUHHA MeTanna. TeXHONOrHs NJaBKH IBETHHIX METaJJIOB
OYeHb pPa3HOOGpa3Ha B 3aBHCHMOCTH OT HX KOHKPETHOTO XHMHUYECKOTO COCTaBa
H TpeGyeMblX CJYyXKeGHBIX CBOHCTB CMJaBa, MO3TOMY MJAaBUJIBLHOE 060D yAOBaHHe
cJielyeT BLIGHPATh TOJIBKO MOC/e YTOUHeHHS HOMEHKJATYPHI JUThA U Pa3paboTKH
TEXHOJIOTHH MJIaBKH. PfJl CM/1aBOB, B COCTAaB KOTOPLIX BXOASAT MeTaJJIbl € GOJb-
o paax;mugﬁ B TeMIepaType IUIaBJIEHHS, BHIJIABJAAIOT B ABYX nedax. Merasa,
HMEIOLIHA 6OJIbINYI0 TeMNepaTypy MJIaBJeHHs, BBIMJIABASIOT OTAEJNbHO H 3aTeM

Puc. 13. CxeMH 3/1eKTPOHHO-TY 7€~
BHX YCTaHOBOK C pafHaJbHLIMH
nymKamH:

a — ¢ 5JeKTPOCTaTHYeCKOA H Bcno-
MOraTeIbHOA MarHHTHHMH (OKYCH-
pOBKaMK; 6 — C 9JIeKTPOCTAaTHYeCKOHA
GOKYCHPOBKOA KPHBOJIHHefAHOTO
SJIEKTPOHHOrO NyYKa; 4 — C 3JIeK-
TpocTaTH4YeckoR! GOKyCHpOBKOA nps-
MOJIHHEAHOro 3JIEKTPOHHOTO NYyuKa;
2 — ¢ NMOBOPOTOM 9JIEKTPOHHOro nyd-
Ka B MarHHTHOM mnoJe: / — KaToa;
2 — yCKOpPAIOWHA 3JIeKTPOA-aHON;
3 — CHCTeMa MarHHTHOR (GOKYCHpPOB-
KH; 4 — nepenJiaBjifeMbfl MeTaJ;
5 — KpHCTaJJH3aTOP; 6 — BHMNJAB-
NAeMBI CAATOK; 7 — CHCTeMa MnoBO-
pOTa 3JIEKTPOHHOrO Ny4YKa B MarHur-
HOM noJe

CJMBAIOT B JIPYI'yIo Nedyb, B KOTOPOil pacnJaB/ieHa OCHOBHAsl Macca CIjaBa ¢ GoJee
HH3KOH TemnepaTtypoi.

B uBeTHONIMTEAHBIX UeXax 0cofoe BHHMaHHe YAEJNSIOT XPAaHEHHIO H MOAro-
TOBKE IIMXTOBHIX MaTepHasoB. BTopHuHble MeTaJsJnl H BO3BpAT AOJIKHBEI OBITh
0653aTeTbHO OYHILEHEl OT 3J1eMEeHTOB JIHTHUKOBOH CHCTEMHI H jeTaslelt H3 YepHBIX
cnaaBoB. Bce minxToBbie MaTepHaanl neped mofaueil B BAHHY C XKHIAKHM CILJIaBOM
JOJIXKHbLI GbITb HPOrpPETHI.

PacueT uncia M NPOH3BOAMTEJIbHOCTH MJABHJILHOro odopynosanus. Yuciao
OHOBPEMEHHO paGoTaloWHX NJaBHJbHLX neueit (P, = k3P;, cM. ra. II) pac-
CYHTBIBAIOT B COOTBETCTBHH € RAaHHHIMH ¢opMm 8 H 9 B 3aBHCHMOCTH OT YHCJA
TeXHOJIOTHYECKHX TNOTOKOB NPOM3BOACTBA (JOPM H BO3MOXKHOCTH CHAGXKeHHs pas-
JIHYHBIX MOTOKOB H3 OJHOrO IJIaBHJbHOrO arperara; YHcJ/a IHXT, NOTPeOIAeMBIX
B LleXe OJHOBPEMEHHO; BO3MOXKHOCTH HelpephIBHOH 3aJHBKH GopM Ha KOHBekepax
U3 neyefl NepHOJUUYECKOTO JAEeHCTBHA.

Mpyu BhinsIaBKe MeTa/l/a B HHAYKHUHOHHBIX Neyax ¢ 6OJIOTOM palHOHAJbHbBIA
oT60p MeTa/lla BO3MOXKeH He uyaile yeM uepe3 20 MHH H3 Kaxjoi neyd (T.e.
B TPH KOBILA €MKOCTbO, PaBHOM /3 ee cpeiHeyacOBOH NPOH3BOAHTEJNbHOCTH).
[Npu 3axaHHON NPOH3BOAUTENBHOCTH NJIABHJIBHOIO OTACNEHH (Q" = B,k /P, 1/4,
cM. ra. I1, n. 6) u u3BecTHOli Macce oT6MpaeMmOil MOPUMH KHAKOro Meramta M
MHHHUMaJIbHOE UYHCJIO Meyel pr Q

min = 3M
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Ecau paccuuTaHHOe TakKUM 06pasoM Pryn, OKaxercss CJHHIIKOM GOJBIIHM, TO
nesecoo6pasHo NPeRyCMOTPETb JONOJHHTE/bHBIE DA3JaTOYHBIE NE€UH TOro ke
THIa, YTO M NJaBHJbHLE. TOrza paGoTy meueil B MHKCEDHOM pEXHMeE ClefyeT
BECTH MoouepefHO (OGLIYHO OfIHAa pa3jaTouyHash Ha JBe MNJaBHUJbHEIE).

[Tpou3BoAUTEIBHOCTD BarpaHoK H APYIHX MNeuyedl HeNpepsHBHOTO NEACTBHA,
a TaKKe HHIYKIHOHHBIX meued, paGoTatomnx ¢ 60J0TOM, KaK NpaBHJO, onpeje-
JSIOT [0 NOTPeGHOCTH B MeTaJJe (1/4) no gopmyJe

s Boka

Gpacu (D;;Pi '

azmech B, — norpebjenne CnjnaBa MeXOM WJIH yd9acTKoM, T/roi; k, — Koaddu-
LIHeHT HepPaBHOMEPHOCTH NoTpebseHHs Meradna; ®; — nefcTBuTesbHHIH QOHA
BpemeHH paGoTel neyH, 9/roi; P; — pacueTHOe UYMCJIO OJHOBPEMEHHO paboTaro-
mux neyem.

KosdduuneHT b, YuHTHIBaeT H3MEeHEHHE METaJJIOEMKOCTH (opM MpH H3Me-
HEHHH HOMEHKJATYPH OTJIHBOK. YUeT 3Toro KoaddHuueHTa 0COGEHBO BaXKeH IpH
60JbIIOH HOMEHKJIATYpe H3Je/HH, KOrja cpefHss METaJJ0eMKOCTh GOpM MOXKET
H3MeHUTbCs Gosiee yeM B 1,5 pasa.

IIpu cHaGxeHHH OJHHM MeETaJlJIOM HECKOJbKHX TEXHOJIOTHYECKHX MOTOKOB
WM TpH HaJHYHU B KaXJOM NOTOKe ABYX-TpeX (DOPMOBOUHHIX arperaTtoB He-
PaBHOMEPHOCTb MOTpeGJIeHHsT MeTa/l1a MOXKeT ObTh B KaKOH-TO Mepe YMeHbllieHa
NyTeM NIaHHPOBAHHS M3TOTOBJEHHA Ha HHUX (GOPM DPA3JHUHOH METaJJIOEMKOCTH.
Hau6onbmne c0KHOCTH BO3HHKAIOT NPH OOCJYKHBaHHH MJABHJLHHIM arpera-
TOM ONHOH JIMHHM, TaK KaK B 3TOM CJyyae HepaBHOMEPHOCTb MeTaJIJIOEMKOCTH
¢opM IOJKHA COOTBETCTBOBAThH HOPMAaJIbHOMY JHANAa30HY U3MEHEHUS NPOH3BOAM-
TeJLHOCTH MJIaBUJILHOTO arperara.

Bennuuny %, o6blYHO MPHHHMAIOT B Npejesax, NPHBeJAEHHHX B M. IT (cMm.
0. 5), B 3aBHCHMOCTH OT CEpHHHOCTH NPOU3BOACTBA H [HaNa3oHa MeTaJI0eMKOCTH
¢opm motoka. TakToByio (pacueTHYIO) NPOH3BOAUTENBHOCTH (OPMOBOYHOrO 060-
pYIOBaHMS NpPUHIMAIOT BHILle CPENHEUaCOBOH [/ KOMIEHCAlHH BO3MOXKHBIX
nepepLiBOB B H3TOTOBJEHHH (popM H3-3a NPOCTOeB Kak (OPMOBOYHOTO, Tak H
cMeXHOro o60pynoBanHs. [103ToMy nOTpe6GHOCTS B XKHAKOM MeTajljie B OTAEbHEIE
nepHozsl Gecnepe6oitHOH paboTH (OPMOBOYHOTO OTAENEHHS MOMKET MPeBHINATh
Ha 20—40% pacueTHyi0 NpPOH3BOAMTENBHOCTb NJIABWIBHOTO arperata. Jis
obecrneyeHHs XHIKHM MeTaJlyioM (OPMOBOYHBIX OT/AEJEHHi B 3TH NEPHOABI Bpe-
MeHH OCBIYHO NpeLyCMaTpHBaiOT YCTAaHOBKY NOJOFPEBAaEMBIX MHKCEPOB JXKHAKOTO
MeTa/lla ¥ HakonuTesel ¢opM Ha yyacTkax 3anuBkd. HaGop xuakoro merasasa
B MHMKCEDHI WJIH 3a/HMBKY GOpM Ha HAKOMHTEISAX OCYIIECTB/SIOT B MEPHOABI NPO-
CTOeB (OPMOBOUYHBIX OTAEJEeHHH HJH paboThl HX C MNOHHXKEHHOH NpPOH3BOZUTE/ b
HOCTBIO (MpuMep pacueta cM. B T, 1V).

EMKOCTb MHKCepa, paBHass 1-—2-4acoBOA NpPOH3BOAHTENBHOCTH MJaBHJb-
HOTO arperarta, JOCTaTOYHA [/ KOMIEHCallMM MaKCHMaJbHOH NOTPEGHOCTH
B XHMJAKOM MeTajlie NpH 6Ge30CTaHOBOYHOH paGoTe GOPMOBOUHEIX JHHHE B Te-
yeHue 2—10 u.

[Ipu BHIGOpEe NMPOM3BOAMTEJBLHOCTH MJIABHJBHOLO arperata No MakCHMaJb-
HOH NOTPeGHOCTH GOPMOBOUHBEIX OTHEJeHHI B XKHIKOM METaJuie B I€Xe CJeAyer
npeAlycMaTpPHBATh YYAaCTKH KOKHJIBHOTO MJIM HENPEPBLIBHOTO JINThS, MPOU3BOJACTBA
Apo0u M JpYyrue Y4acTKH, Ha KOTOPHIX MOXKHO NEPHOAMYECKH HCIIOJNb30BATh W3-
JIMLIKH KHIAKOTO METaJlJla MPH NPOCTOSIX OCHOBHOTO NMPOM3BOJCTBA.

[lpu npoussoAcTBE KPYNHBIX H TSKEJNBX OTJIHBOK NPOH3BOJHTEJBHOCTD
MJIABHJILHOTO U MHKCEPHOTO OGOPYIOBaHHS ONPEJENSeTCs, KPOME TOro, egHHO-
BPEMEHHOH NOTPEGHOCTHIO B KHIKOM METa/ie I/ 3aJHBKH MaKCHMAJbHOH OT-
JIUBKH.

Tunopasmep BarpaHoOK ¥ WHIYKUHMOHHLIX Medell MO pacyeTHOH TPOM3BOAH-
Tegb!!%()?ﬂl BLIGHPAIOT NO HOPMaM TEXHOJOTHYECKOTO IIPOEKTHPOBAHHA (CM.
Tabda. §).
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B Tex cayuasx, KOrja niaBKa BeJeTCS MOHOMPOLECCOM B AYTOBHIX Meuyax
NepHOAHYECKOr0 AEHCTBHS C BblAauedl Ha 3aJMBKY €IXHHOBPEMEHHO BCEro Me-
TaJlj1a, pacyeT MJAaBUJIBHOTO 000D YAOBAHHS HAUHHAIOT C OnNpefie/leHHsl ONTHMAb-
HOH €MKOCTH Me4H JJIg KaxKJOro TeXHOJOTMYEeCKOro NoToKa.

B xoHBeliepHEIX 1leXaX €MKOCTH mnedell O6YCNOBJIHBAIOTCS PaBHOMEPHEIM
CHaGKeHHEM JHTEHHOrO KOHBefepa CIJIaBOM OTHOCHTENBbHO HeGOJIBIUHMH MOp-
UHMAMH, KOTOPBHIE MOTYT OBITh PA3JIHTHI A0 OCTHIBAHHS CIJIaBa.

EMKOCTb medn onpefessiloT B 3THX Cjydasx no Gopmyde

— Bokaty
g= By

rae f, — NMPOJOJIKHTENbHOCTb Pa3JHMBKH OIHOA MIaBKH, u (cM. ra. IV, m. 3).
B nexax KpynHOro u Ts1XKeJIOro JIHTbsi €eMKOCTDb [eYell ONpenensioT [0 MaKCH-
MaJbHOH MeTa/JIOEeMKOCTH 3aJIHBaeMOH OTJHBKH.
Yucao nededt paccyHTHIBAOT no GopMmyJe

P| = —Baku
1=

g ’
9pace

TJ€ Jpaca = — NPOU3BOAMTENbHOCTb NeYH, T/4; £, — MOMHBLIA LHKJA On-

e
T W
HOH NJAaBKH, Y.

IlpH Apymiaexc-mpouecce eMKOCTb NJIaBHJBHOH MeYd JIMMHTHpYeTCS JHLIb
eMKOCTbI0 MHKcepa. Uucjo pesepBHOro miaBHJABHOTO OGOPYAOBaHHS 3aBHCHT
OT MPOAOJIKUTEJIbHOCTH MEXPEMOHTHOTO IMKJa H peMmoHTa. [lpu ycraHOBKe Ba-
rpaHoK, pa6oTalolix 06e3 BLIOMBKH H TeKyLIero peMoHTa He (osiee IBYX-Tpex
CMeH, Ha KaxIylo paGoTaloulylo BarpaHKy YCTaHaBJHBAlOT OIHY pe3epBHYIO.
Taxue BarpaHkH KOMNOHYIOT B GJIOKH, MMelol[He OJHH OGLIHH BO3RYXONMOXOTpe-
BaTesNb, CHCTEMY NO3HPOBAHHSA M Habopa MIMXTH, BO3AYXONYBHEE H HEKOTOpHIe
JApyrue yajbl. JJ1s BarpaHoK ¢ LHKJOM paGoThl GoJiee 0fHOM Hefenu He TpebGyeTcs
yCcTaHOBKa pe3epBHOH meud. MHAYKUHOHHBIE H AYroBble Neyd MOTYT paboTaTh
J0 OuEepelHOro TeKYIUero PeMOHTa HECKOJbKO MecsleB. B 3Tux ciydasx pis
NpOBeJeHHs MJIaHOBO-NpPeAyNpesHTeNbHbIX KalUTaJbHEIX DPEMOHTOB, HelpeiBH-
JEHHBIX OCTAHOBOK Neuel H3-3a nporapa ¢yTepoBKH H IPYTHX NPHYHH YHCJIO pe-
3epBHbLIX Meyell NOJIXKHO coCTaBJsiTh npuMepHo 20% paGotatouux. Koadduuuent
3arpy3KH INIaBHJIBHOrO 060pYyAoBaHHS pekomenayercs >0,8—0,85.

BbiGop M pacueT IWMXTOBBHIX MATePHaNOB M BCIIOMOraTeJbHOrO 00OpPyHOBa-
Huga. llluxToBole MaTepuanbl AJsl [W1aBKH YepPHLIX M LBETHEIX CIJIABOB COCTOAT
H3 MEepBHYHBIX, HJIH CBEXHX, MaTepHa/JioB NPOMEXYTOUHEIX CIJIaBOB H HOJY-
MPOAYKTOB, MOCTYMNAIOWKX C METa/yprHYeCKHX 3aBOJOB; JOMa H OTXOJOB, MO-
CTynalolMX C NpeanpHITHA BTopuepMeTa, U BO3BpaTa COOCTBEHHOrO MPOHM3BOJA-
CTBa: JIMTHHKOB, CIJlecKoB H GpaKa JHTefHOro 1exa, OTXOA0B 06pabaThiBalOWUX
1IeXO0B.

K nepBHYHBIM, WJIH CBEXHM, LIMXTOBLIM MaTepHajaM OTHOCSTCS JHTeHHbLIE
WJIH nepefiesibHble YYTYHE BCeX MapoK, ¢eppoCnJiaBhl, YHCTHIE IBETHBIE CIJIABHI,
JIUFaTyphl, MOIH(QHKATOPH. ITH MaTepHaJbl, XapaKTepH3yeMble CTaOHIbHOCTBIO
XMMHYECKOTO COCTaBa M FeOMETPHYECKOil (opMul, SBJIAIOTCA HauGoJee JOPOroH
YACTHIO LIHXTHL.

[MonynpoAyKTH MeTaNJyprHyecKoro MpoHM3BOJACTBa B BHMJE METaJIH30BaH-
HBIX M O(JIIOCOBAHHKEIX OKAThILIEH NMPHMEHSIOT NPH NJaBKe YYTyHa B BarpaHKax
M 3JeKTpOMeuyax BMECTO CTaJbHOro JoMa. CTa/JbHOH JIOM SIBJSIETCS OCHOBHBIM
MaTepHaJ/IoM [pH IJIaBKe CTaJH H MOBHILLIAET Ka4eCTBO YYTyHa KaK NIPH BarpaHod-
HO{l NJ1aBKe, TaK H MpPH 3JEKTPOILIaBKe MyTeM CHHKEHHs CONlepKaHUs B HeM YT-
Jepoja, Cepsl M HEMETa/JMYeCKHX BKJIOUEHHH, HO MOXeT OhITh HCTOYHHKOM
CJIy4aliHOro monajaHusi B 4yryH Jjerupymouux snementoB (Cr, Mn, Si u 1p.).
UyryHHH# J0OM (MaIIHHOCTPOHTE/bHEIH) 1O XMMHUYECKOMY COCTaBY Majo OTJH-
yaeTcs OT BHILJIABJISEMOro B JHTEHHHX LeXaX YyryHa, OAHAKO B CBA3U C TEM, 4TO
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npH NJaBKe B BarpaHke 4yryH HachILAeTCs CEpoH, YBesqHueHHe NOJIH YYTYHHOTO
JOMa B IIMXTe NPHBOAWT K MOBHILIEHHOMY COJepxkanHio ceprl. Mertaanypruve-
CKHIl YYTYHHBIH JIOM (6O W3JIOXKHHI) HeMKeJaTeJieH NPH BArpaHOYHOR H MHAYK-
IIMOHHOI NJIaBKe H3-32 HeCTaGHJILHOCTH XHMHYECKOTO COCTaBa, 6OJIbIIMX rabapur-
HBIX Pa3MepOB H MaccChl, MJOXHX HaCJeJICTBEHHBIX CBOACTB. 5

CTpYXKY 4YYTyHHYIO H CTajlbHYIO NPHUMEHSIOT NpPH BarpaHOYHOH NJaBKe
¥ npH 3JeKTponsiaBKe uyryHa. [Ipu nnaBke cTajH HCNOJAB3YIOT TOJNBKO CTa/IbHYIO
CTPYXKY, a B BarpaHKax, Kak npaBujo, GpuxerupoBanHyio. OcoGenHo 3s¢-
(PeKTHBHO NpHUMeHeHHe GPHKETHPOBAHHOH CTPYKKH Ha TOM e 3aBoJe, Iie OHa
o6pasyercsi. [IpH mepeBoske CTPYKKa pKaBeeT W 3arps3HseTCs NMOCTOPOHHHMH
MpeaMeTaMH, B pe3y/bTaTe 4ero GDHKETHl MOJY4YaloTCsi HEMPOYHBIMH, H NPH HX
NpHMEHEHHH YBeJIMUMBAeTCa yrap ¥ CHHIKaeTCsl Ka4eCTBO BHIMIABJISEMOro 4y-
ryHa. B anexkTponeud CTPYXKKY, KaK MNpaBUJIO, 3arpymaloT poccwinbio. [pu
HHAYKUHOHHOH NJaBKe MOXHO NPHMEHATb CTPYKKY TOJbKO CTaGUJIBHOTO XHMH-
yeCKOr0 COCTaBa, He OKHCJACHHYIO H He COlepiKallylo Maces, 3MYJbCHH H APYTHX
OpraHvuyecKHX BelIeCTB H BJArH.

KosnyecTBO TeX HJAH HHBIX LIMXTOBBIX MAaTePHaJNOB, HCIONbL3YEMBIX Ml
IJaBKH, 32BHCHT OT BUJIAa NJABHJbBHOTO arperaTa M MapkH WHXTH. PesyabraThl
pacueTa pacxoja ILIMXTH 3aHOCAT B BEJOMOCTb PacXOJa OCHOBHBIX M BCNOMOra-
TeJIbHBIX MaTepHanoB (popma 10) oTaenbHO, ANA KaXKIOTO cnocoba NJaBKH H AJIS
KaXJI0H MapKH MMXTH. B Ty e BeJOMOCTb 3aHOCAT pe3yabTaTH pacyeTa TONJHBA,
¢at0coB, MOAH(HKATOPOB, OTHEYHNODHHIX M3JIEJHH M JPYTHX BCIOOMOTaTeJbHBIX
MaTepUaJioB, MpHMEHsEeMbIX B MJaBH/JIbHOM OTAE/JICHHH. YJeJbHbHE Pacxolbl Ma-
TepHaJ0B NPHHHUMAIOT MO NPOTrPECCHBHEIM OTPAC/ieBHIM HOPDMAaTHBaM, NepelJoBOMY
ONBITY PaboThl NPeANPHATHH HJH IO CNPaBOUHBLIM JaHHBLIM.

GOPMA 10. BenomocTb pacxona OCHOBHBIX H BCIOMOTATeNbHBIX
MAaTepHajioB NO NJABHJILHOMY OTAENEHHIO

Pac Mma H
Mapka XOfl MarepHajsa

MaTtepHana
Marepran HAH ero i
uxra 1 uxTa 2
0B03H- XT. IrxTa 3
yeHHe

kr/t | T/rog | ®r/T | T/ron | Kr/T T/ToR

1. Cnoco6 nmapkuw: —
Macca merannosaBanku no GanaHcy MeTasia
Metannuueckas wWwuxra:

Ho6aexy u mogudHKaTopsl

Htoro
OrHeynopHele MaTepHaJIH

TonnuBo ¥ 3MeKTPOSHEPTHS HA MJ1aBKY

5. CHCTEMbBI HABOPA W B3BEIIMBAHUS HIUXTHI

OnHHM M3 OCHOBHBIX YC/OBMH HaleXHOH PaGOTHl MIABHABHBIX arperaTos,
o6GecneyeHHs HMH 33aJiaHHOH NPOH3BOAHUTENLHOCTH H BBLICOKOTO KayecTBa BbI/IAB-
JFEMOro CrjaBa sBJASAETCS CBOeBpeMeHHas M GecmepeGoiiHas 3arpyska mneuel
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TOYHO JO3UPOBaHHOA WHXTOA. Barpamku 3arpyxaioT Ja03amMu (KOJOIIaMH),
paBHLIMH MO Macce MeTajso3aBajKH Y/,,—'/,, YaCOBOH NPOH3BOAMTEJbHOCTH
neyd. B oxny Ganbio 3arpykalor MosHYK MacCy MeTaJIH4eCKOH TONJMBHON H
dutocoBoit Konow. Muaykuuornsle neuu, paGoraouiye ¢ 60JI0TOM, 3arpyxKaioT
J03aMH, PaBHBIMH HJIH HECKOJbKO MEHBIUMMH MAacChl KHIKOTO CIJaBa, eIMHO-
BPEMEHHO BLIAaBaeMOro M3 THIJISi. B Ayrosble meuyd 3arpyKaioT cpa3sy MOJNHYIO
CafKy, PaBHYIO eMKOCTH Te4yH. TOAbKO Mpu NMpHMeHEeHHH JErKOBECHBIX LUHXTO-
BbIX MaTepHasOB AYroBbie NEYH 3arpyxKaiT B JBa NpHeMa, NpH 3TOM BTOPYIO
O3y IUMXTH M0JAI0T Cpa3y NocJe paciiaBJeHHs MepBOi.

TexHonordueckuil npouecc Ha6opa JO3HPOBAHHS U 3arPY3KH IIUXTH B MJa-
BHJIbHYIO Meyb MOXHO Pa30UTb Ha CJeAyKOLIHe omepaluy: HaGop M nojaua Bcex
METa/IJIMYECKHX M HEMETa/JIHYECKHX KOMMOHEHTOB LIHXTHl K MaCCOH3MEPHTeNb-
HBIM YCTPOHCTBaM; B3BEIUMBaHHe BCEX 3THX KOMMOHEHTOB; 3arpy3Ka B3BellleHHOH
JNO3bl WHXTHE (KOJIOIIH) B MeYb.

Ilna mojaud K MaccOM3MepHTEJNbHBIM YCTPOHCTBAM METAJJIHYECKHX KOMIIO-
HEHTOB Yalle BCEro HCMOJb3YIOT ABE OCHOBHblE CHCTEMBI: PacXOAHble GYHKephl
C TPAKTOBBIMH, BHODAllHOHHLIMH H UHEPLHOHHBIMU MUTATEJSIMH; DPaCXOAHEIE 3a-
KpOMa H MOCTOBOH KPaH C MarHUTHOH wafi6o# (1715 GeppOMarHUTHLIX MaTePHAJIOB).

OneIT 3KCN/AyaTauHH OYHKEPOB C MHUTATEAAMH MOKasaj, UTO HAaJeXHOCThb
HX pabOTH! 3aBUCHT OT KauecTBa pa3fie/IKH LIHXTEL: IPH HCNOJIb30BaHHH HeraGapur-
HOH MHMXTHl (KYCKOB 6GOJIbIUMX MO pa3Mepy, CA0XKHOH (OpPMbl) BO3MOKHO 3aBH-
caHde MaTepuaJla B GyHkepaX. B 3TuX cayuasix CylecTBEHHO NMOMOraeT BCTpS-
XHBaHHe OyHKepa NONOJHHTEJbHLIM MEXaHU3MOM, HO HHOTAA H OHO OeCHOJIe3HO.
[lpu npaBuabHO pa3je/laHHOH LIKXTe 3Ta CHCTeMa paGoTaeT HaJeXKHO.

B nocjeanve rofbl B YYTYHO- H CTajJeJUTEHHBEIX l[€XaxX BCe 4allle HCIIOJb-
3YIOT CHCTeMy HAa60opa M MOJa4H LUMXTBHI C MOMOLULLIO 3JeKTPOMarHWTHOH Lak6bl
C peryJaHpyemoii py3onoAbeMHOCTbIO. JTa wal6a rnojBelleHa Ha CIELHAJbHOM
MarguTHoM KpaHe. IIpM npHMeHeHHH JaHHOH CHCTEMbl MOXKHO HCIOJIB30BaTh
HeraGapHTHYIO H KPYNHOraGapHTHYIO LIMXTY, BHOJHE NMPHIOAHYIO AJAS 6OJbLIMX
neyeil, H MOBBICHTb HaJeXHOCTbL paGOTHl CHCTeMbl GJarofaps NpoCTOTe HUCHOJb-
3yeMblX MEXaHH3MOB H TOMY, 4TO KYCKH ILIHXTHl MOXKHO COpachiBaThb C MeHblueH
BBICOTHI.

ITpouece RO3HPOBAHHA C MOMOLLBIO 3JeKTPOMATHATHOH maHOBl OCYLIECTB-
AstioT au60 nyTem MpeiBapHTeabHOro HaGopa maiGoH HEKOTOpPOro, 3aBeJOMO
60J1b1lIero KOJHYeCTBa LUHXTH H MOCJEAYIONETO cOpoca JHIIHHX KYCKOB 06paTHO
B GyHKep (N0 TNOKa3aHHAM KpaHOBOrO MaCCOH3MEPHTENBHOrO YCTPOHCTBA),
Au6o MyTeM MNOCTeNeHHOro ¢6poca LIMXTHL C KpaHa MPH CHHUKEHHH T'PYy30NoJbeM-
HOCTH Wafi6el B GYHKepHBIe BeChl A0 3aflaHHOH Macchl (pHc. 14).

Ins nojauv HeMarHHTHHIX KOMMOHEHTOB (KOKca, (J1l0COB H MesKoapobJe-
HBEIX (peppOCIIaBOB H LBETHHIX METaJ/JI0B) H3 PacXoJIHLHIX OYHKePOB yepe3 Macco-
H3MepHTe/ bHble YCTPOHCTBA HMCTONB3YIOT BHOpalHOHHbIE NMHTaTeqH. MaccoHsMe-
pUTeJbHBIE YCTPONCTBA B YCTAHOBKAX A03HPOBAaHHA MIMXTOBHIX MaTepHa/oOB MOA-
BEpraloTcs 3Ha4YHMTeJbHBIM YAapaM H BHOpAllMOHHBLIM Harpys3kaMm H, KpoMme TOro,
HaXONATCA B YCJOBHAX 3albIEHHOH cpeabl auTeliHOro Hexa. OneIT sKCnayaTalHH
0KasaJ, 4To HauboJsee HaJeKHBl B 3THX YCJOBHAX MaCCOU3MEpHTE/bHbIE YCTPOii-
CTBa Ha TEH30METPHYECKHX U MarHUTOYMOPHHIX AaTYHKax. OHH HMeIOT JOCTATOU-
HYIO TOYHOCTb H HaJ€XKHOCTb NPH paboTe C yAapHBIMH Harpy3KaMH H MOTYT ObITh
BKJIIOYEHbl B CHCTeMy Hafopa M JO3UPOBaHHs IUHUXTH B [JIABHJBHYIO Ne4yb C Me-
CTHBIM, AWCTAHIMOHHBIM HJH aBTOMAaTHYECKUM YIpPaB.JEHHEM.

Jns 3arpyskd B Neub B3BeLIEHHBIX H Ha6paHHBIX B 6ajblo LIHXTOBLIX Ma-
TEpHAJIOB Yalle BCero HCMOJb3YIOT HAKJOHHBE GajibeBble MOABEMHHKH (]S Ba-
rPaHOK), MOHOPE/NbCOBLIE TEJEXKKH (HHAYKIHOHHbIE MEYH) U MOCTOBHIE HJIH KOH-
COJIbHBIE KPaHbl (MHAYKIHOHHbIE H Ayroseie neuu). HeGosblive HHAYKLUHOHHBIE
neuyd (¢ < 1 T) sarpyKaioT BpYUHYIO.

CucTeMbl J03HPOBaHWA H 3arpy3KH IUMXTH CHAaG2KaloT AHCTAHIHOHHBIM U
aBTOMATHYECKHM YIpaBJeHHEM C [eHTpaJbHOTO MyJbTa OfepaTopa MJaBHJIbHOTO
OT/Ie/IeHHS HJH CIENHAJbHOIO NyJbTa YOpaB/iCHHA IIHXTOBKOM.
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[Npu naaBke B 3JEKTPONEYax PEKOMEHAYETCs NMpeiBAPHTENbHBIAI MONOTpEB
HINXTH Nepej 3arpy3Koil B Meub, TaK KaK STO NO3BOJISET CHH3UTh PacXoJ SJeK-
TPOSHEprHH, MOBLICHTb NPOM3BOJAMTEJBHOCTH Meuyell M YJIYHIIHTL CaHHTapHO-
THTrHEHHYeCKHe YCJOBHS B IJIaBHAbHOM OTAeseHHH. [Ipu nojorpese WMXTHL 10
300—400° C o6ecneunBaeTcs ylajieHue Bjaard H GOJNBIUMHCTBA JIETYYHX OpraHu-
"ecKHX BELIeCTB, YeM HCKJIOUaeTcsl OMacHOCTb BLIOPOCA XHJAKOTO METaja H3

5~ d

|
!

AN

Q)

Nl
10

Prc. 14. YcTaHOBKa A03HpOBaHHsA WIMXTHI C TIOMOMBIO MarHHTHOR Mafi6hl, KPaHOBHWX H
6YHKePHBIX MaCCOH3MepHTeJbHBIX YCTPOHCTB:

] — pacxojHHe 3aKpoMa C MeTaJJIH4eCKOA wuXxTofl; 2 — KpaH ¢ MarHHTHOA wafi6ofl ®m MacCOH3MEpH-

TeJIbHBIM YCTPOACTBOM; 3 — GYHKepHOe MaCCOM3MepHTeJbHOoe YCTpoAcTBO; 4 — NyJAbT YNpaBJieHHA;

5 «= JO3aTOP AJS KOKCa, M3BecTHSKa, deppocnyaBoB; 6 — GyHKepHas 3CTakajja AJdd KOKCa, H3BecT-
Hsika, ¢eppoCnaaBoB; 7 -= NOABEMHHK /AJ8 3arpy3KH IHXTH B Medb

Neuy NpH 3arpyske B Hee INMXTH M BhifiesieHue anma. [Ipu nmojorpepe nmxTH Aas
gepHBIX cnaaBoB g0 600—800° C U3 MWIMXTH, KpOMe TOTO, YAAJSIOTCS JIErKOIMJIaB-
KHe LBeTHhle MeTaJJIl M CNJaBHl, YyBesJHuuBaeTcst Ha 25—30% npoussosuTesn-
HocTb Neueft 1 Ha 20—35% yMeHbIaeTcsi pacxoX 3/eKTposHepruH. TaKoh
BLICOKHH MOJOrpeB WIMXTH BO3MOXEH TOJBKO B NeyaX CKOPOCTHOTO Harpepa
B Ge3okHc/IuTeNbHONH aTMocthepe. OOBIYHO INMMXTY HarpeBaloT MOCJE 3arpyskH
e¢ B 3arpy30uHbie €MKOCTH B KaMepPHBIX WJM TYHHEJBHLIX MeuaX HJH MOJ CIie-
LHaJbHBIMH CTeHAaMH. [IpuMepbl TakMX YCTaHOBOK NpHBeAeHnl Ha puc. 15.
Ilnsa HarpeBa CTPYXKH 4allle BCEIO MCNMOJNB3YIOT GapaGaHHBE MEYH C Npef-
BapHTEeJbHEIM KOCBEHHHIM HarpeBOM €€ yepe3 CTeHKH OapabaHa O TeMnepaTypHl,
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HeOGXOANMON N/Is JUCTHJISIUHN Macen M McnapeHus BaarhH. OGBIYHO Neub A
MOZOrpesa IMIUXTHL BCTPAMBAKOT B CHCTeMY HaGopa M B3BEHIHBAHHA, U TO3TOMY
ee NMPOH3BOJUTEIbHOCTD JI0JI2KHA COOTBETCTBOBATh NPOH3BOAUTEBHOCTH CHCTEMBE.

@

Puc. 15. Vecranoska ans nojo-
rpesa WIHXTH:

1 — caMoxoAHaa TenexKa; 2 —
6aipa ¢ niHXTON; 3 — KpHIDKa Ha
MO3HUHA 3arpy3KH IHXTH B INedb;
4 — MeXaHH3M @pHXATHA XPHIUKH;
5 — CTeHA AJA CrOpaHHR NMPHPOAHOro
rasa; 6 — BHGDOJOTOK AAR 3arpys-
xH 6afibH WHXTOH; 7 ~ HaTPy6OK AN
OTCOCa ALIMOBHIX ra3oB

—

B Tex cnyuyasx, Korja neuu I NOJOrpeBa IUHXTHl He BCTPaUBAIOT B CH-
CTeMY, HX YHCJIO MOXKHO PacCyuTaTh no gopmyJie

Il = nr,

IJe n — YHCJIO 33aBaJIOK B | 4 mpH MaKCHMaJbHOH MPOH3BOAUTENBHOCTH IIJIaBHJIb-
HOM# MeYH; T — BpeMs NOJorpeBa OJAHOH 3aBaJKH LIMXTHI, Y.

6. OCHOBHBIE TIAPAMETPHI TOMELIEHUN
N TPY3OIIOABEMHLIE CPEICTBA.
BCIIOMOT'ATEJIbHBIE YYACTKH

OcHoBHBIE pa3Mephl MOMelleHHH IJIABHJBHBIX OTAEJNEHHH OMNpejessioT H3
ycjaoBuit yIOGHOTO H 6e30nacHOro Ajs 0OCaYKHBaHHS pa3MELICHHs OCHOBHOTO
NJ1aBHJIBHOTO 060D YIOBaHHA. DTaXKHOCTb MJIABHJIBHOTO OTHeJeHHS OObYHO CO-
OTBETCTBYeT 3TaXKHOCTH [leXa H MOXKeT HMeTb JOMOJIHHTEJbHBE MPOMEXYTOYHBIE
nepekpuITHA H MJowanky. IlpepnouTHTeNbHEIA WIar KOJIOHH B IJIaBHJBHOM OT-
neneHHH 12 M npH BHIMOJIHEHHH KapKaca 3JaHHsl B Meranje. IIpu ycraHoBke
N/IaBHJIBHEIX Neyeli HeGoMbIIOA MpoU3BOAUTENBHOCTH (CM. Tabua. 17) pomyckaercs
MPHUHUMATD LIAT KOJIOHH 6 M U BHIMOJIHATD KapKac 3JaHHs (B OXHOITaXKHBIX [eXaX)
H3 KeJ1e300eTOHHEIX KOHCTPYKIHA. MaTepuas nojioB — 4YyryHHas HJHK CTaJIbHas
NJINTKAa. BricoTa NJiaBHJBHEIX OTAeNeHHH J0JKHa ObITb GOJbllle HJH DaBHA BbI-
COTe OCTAJBHON YacTH Uexa. M3-3a GOMbIUMX TenMOBLIJENeHHH MJIaBHJbHHE MPO-
JIeThl YaCTO OCHAMIAIOT a3PalHOHHEIMH (OHAPSAMH.

IMoabeMHO-TPaHCIOPTHOE OGOpPYAOBaHHE JOJKHO OOGCIYXKHBATHL BCE Tex-
HoJIOrHUecKoe ofopya0BaHHie, pa3MelleHHOe Ha OCHOBHLIX IJIOWIRJSX ¥ B OTIE/b-
HBIX MOMELIEHHAX MJaBHJABHOTO oTAejenns. [Ipeanoutenye OTAaeTCss KPaHOBOMY
o6cayxuBanuio. MeXaHH3MBl KPaHOB, 3aHATHIX 3a/JHBKOH H nepefayed XHAKOTO
MeTaJjia, CHaGXKaloT ZOMOJHHTEbHEIMH TOPMO3aMH. PexuM paboThl HX TsKeJblH.
YnpapjeHue — U3 KaGHHBI KpaHAa HJIH JHCTAHIIMOHHO C NYJbTa YNPaBJIEHHA.
Takoe e ynpapjeHHe y KpPaHOB, OGCHYKHMBAIOIWIHX YYaCTOXK HABECKH IUHXTHI.
YnpaBiexue ¢ noJia HMeeT TOJbKO IOJBEMHO-TPAHCIOPTHOE O6OpYyAOBaHHE,
o6CyKUBalolllee BCIOMOraTeIbHble Y4aCTKH 110 NPHTOTOBJIEHHIO H DEMOHTY ¢yTe-
POBKH, YOODKH OTXOJOB, HaCOCHHIE, MallHHHHE [NOMEILEHHA H T. A.
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Tabauya 10. Pa3Mepbl MpoJeTOB H TPY30MOZBEMHBIE CPENCTBA
MAaBHJAbLHBIX oTAerenuii (cM. puc. 16 n 17)

v 5 ':"é = PagMephb mponeta, M
Ss EE %% g
Qg >|= o ® x = [=] = 8
23 Y af®3 ]
o= o = o&
Tan neun o: 525 :g‘q’; 8¢
g2 =2ak oS8ax “95 =
28 S.23- 1.2 % g
=5, XS] '5 g : © = i <4 § ) o
=2 £3eSe g FCEER R g
Barpank:
95111 6 1,5* 18; 24 16,& — 6;12
95112 6 1,5* 24; 30 16,8 - 6;12
95113 6 2,5% 24; 30 éﬁ,g - (25;12
* . - 1
%115 0 32 . gg; 3 2{:6 - 12
VHayKuHOHHBE TIeyH:
HCT-0,16 2,5 1 18; 24 10,8 8,15 6; 12
HUCT-0,25 3,6 1 18; 24 10,8 8,15 6; 12
HUCT-0,4 5 1 18; 24 10,8 S,lg g, lg
M4uT-1, UCT-1 5 5 24 10,8 ,1 |
HU4yT-2,5, UCT-2,5 6 5 24 10,8 8,15 6; 12
Hn4urT-6, UCT-6 6 10 24; 30 12,6 9,65 6; 12
HN4yT-21,5 6,6 20 24; 30 16,2 12,65 12
Ilyrosele meun:
JCI1-3 9,5/14,5 ** 10 18; 24 10,8 8,15 12
JCI1-6 12/18 ** 20/5 24; 30 12,6 9,65 12
JCII-12 14/18 ** 30/5 24: 30 14,4 11,45 12
TICI1-25 12/34 *** 50/10 24; 30| 234 | 18,05 12
JCI1-50 14/38 *** 80/20 24; 30 27,0 21,65 12; 18
* YKasaHa IPY30ONONBEMHOCTb MOABEMHHK2 JJIA 3arPY3KH WHXTHL.

** DaccTosiHME MeXAY NOIepedHsIMH OcsAMH Tedefi: B YMCJAHTeNle — TPH CAHBHHX XKesoGax,
oGpau.;;HHux APYr K ApYry; B 3HaMeHaTese — IPH paGoduX OKHAX, o6pallleHHHX APYT K APYFY {(cM.
pHe. “"al)7;acc1'onﬂue MeXIY NPOZOJBLHLIMH OCAMH IeyeH: B YHCJAHTEeNe — DAacCHOJIOKEHHHX APYr
K npyry( cno6onnulm7u 6c)1'opouamu: B 3HAMEHaTeJle =~ ¢ ABYMS II€YHLIMH TpaHchOPMAaTOpaMH MeXAY
neyamy (cM. puc. 17,

B ta6a. 10 1 na puc. 16 u 17 npuBeeHbl HEKOTOPLIE NTapaMeTPhl NOMENIEHHH
H TPY30MOJBbEMHOCTH OCHOBHEIX NOJIBEMHO-TPAHCHOPTHHIX CPEICTB, MJ1aBHJIb-
HBIX OTHAEJNeHHH, O6OpYNOBaHHBIX BarpaHKaMH M 3JEKTPHUYECKMMH HHIYKUHOH-
HBIMH M JYTOBBLIMH meyaMH. ['py3onoabeMHOCTb NOABEMHO-TPAHCIOPTHHIX CPEACTB
BeiGupator Ha 10—20% GoJibile MakCHMaJIbHOMN MacChl TPaHCIIOPTHPYEMOTO Tpy3a
TNpH 3arpy3sKe, o6CAYXKHBaHHH H PEMOHTe neuei.

Ecau cnnaB M3 niaBUJIbHBIX Neyell nepefaeTcsl Ha 3aJHBKY WJH NOCJaejylo-
1yro 06paboTKy OXHHMH B TEMH Ke T'DY30H0J/beMHEIMH CPeACTBaMH, TO HX IpYy30-
NOABEMHOCTb YTOUHSIIOT MO Macce HauGOJbLIETO KOBIUA CO CIJIaBOM.

dnekTpocHaGKeHHe MJIABHIBHOIO 060pYAOBaHHS JOJXKHO GuITh 6ecrnepeGoi-
HBIM, NO3TOMY HEOGXOAMMO aBTOMaTHYECKOe NOJKJIOUEHHE K aBapUHHBIM HCTOY-
HHKaM 3JeKTponutanus. [lepepriB B BOJOCHAa6KEeHHH 060PYAOBaHHS AONYCKaeTCA
< 10—15 mus. OtaenbHbIE Y3Jibl NI1aBHIBHOTO 0GOPYAOBaHHUSI B 3TO BpeMs obec-
NeYMBalOTCA BOJOH, MOAaBaeMOH CaMOTEKOM OT Pe3epPBHBIX €MKOCTeH, YCTaHOB-
JIEHHBIX Ha BEepPXHHX IJIOM@AJKaX B MJABHJBLHOM OTAE/JEHHH.

IloMuMO OCHOBHBIX Y4aCTKOB IO HaBeCKe IUMXTHl M NJaBKe CMHJaBOB B NJa-
BUJIbHOE OTHeJieHHe BXOJST BCIOMOTaTesIbHbIE YYaCTKH MO PEeMOHTY 06OpyaoBa-
HHSI M KOBLIEH, KOHTPOJIIO KayecTBa BHIJIABJAEHHOIO CNJiaBa M B psje CAydaeB
0o BHeneyHo# o6paboTKe CljaBa.
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s pemonta 060pyAOBaHAS M KOBLIEH B MJaBHABHLIX OTAENEHHAX TpeRy-
CMOTpeHbl yYaCTKH NPHIOTOBJIEHHsI OTHEYNOPHOH MacChl, PeMOHTa yTepOBKHU
KOBILIeH H CBEMHBIX Y3/IOB Neyel (CBOAbI AYTOBLIX Neueil, KPHIUKH KOMHJbHHKOB
H T. .), IOWANKH A/ PEMOHTa MEXaHH3MOB 00OpYIOBAHHS, CTEH b A CYIIKH
H nopjorpesa koBuwed. O6opyjoBanHe NJISi NPHTOTOBJEHHS (DYTEPOBOUHBIX Macc
BEIGHPAIOT W PACCYATHIBAIOT B 3aBHCHMOCTH OT BHIA NpUMEHSEMOH (YTepOBKH,
H OHO, KaK MNpaBHJIO, COCTOMT H3 Pa3sMa/blBAalOMHX H CMELIHBAIOLUX GEryHos,

TSI AT [T [ JRIAEASA
y T = SRS
¢) | i
d)

Puc. 16. CxeMn pacnofioxeHHs BarpaHok (a) B HHIYKLHOHHBIX Neyed (G) C OCHOBHHIMH NapameTpamu
NOMeLEHHI H TPY3OMOABEMHBEIX CPEACTB:

1 — BarpaHKH; 2 — peKynepaTop; J — MHKCepH; 4 — MHAYKUHOHHAas mOedb; § — KOHAeHCaTOpHue OaTa.
ped; 6 — TpaHCHOpPMATOPH

a MHOTJa IIEKOBHIX APOGHJIOK H Teued AJd NPOKAJKH HCXONHBIX MaTepHajioB
(Hanpumep, KBapUHTa AIs HHAYKLUHOHHBIX reyei).

[Tpy manuuuu Ga3HCHOTrO CKJaja LIMXThI o6OpyloBaHHe Ijsi OOpaGOTKH H
NPHTOTOBJIEHHS] HCXOAHBIX (PYTEPOBOYHBLIX MAaTepHaJoB, NPHMEHsSeMbIX B pas-
HBIX LeXaX, eiecoo6pasHo pa3MeliaTh Ha HeM. Y4aCTOK MpHTOTOBJEHHs! ¢yTe-
POBOYHBIX MacC J1OJIKeH ObIThb OCHalleH TpPY30NOABEMHBIMH CPEICTBAMH IJIs
o6cayxuBaHHsl 060pyA0BaHHA, NOCTaBKH K HEMY HCXOJIHBIX MaTepHaJ/OB H Ilepe-
JauH TOTOBBIX MacC A/ peMOHTa 0GOpYyNOBaHMA H KOBILEH.

B Mecrax peMoHTa (yTepoBKM HeOGXOAHMO obecneuuTb YOOPKY OCTaTKOB
crapoit GyTepoBKH H CyLKH HOBOH. CTEeHAB! Jid CYIIKH MEJKHX H CPeJHHX KOB-
el 060pYAYIOT MECTHHIMH YKPHITHAMH H HHXXEKUHOHHBIMH TOPEJKaMH CPEIHEro
JaBJeHusi. Kpynuble KOBLIM CylIaT ABYXNPOBOAHLIMH MJIMHHOMNJ/AMEHHBIMH TO-
pesKaMH, 1J1s1 3TOTO HX YCTaHABJIHBAIOT B rOP H30HTA/IbHOE HJ/IH BEPTHKAJIbHOE N0JI0-
xeHue. B mocseaneM cayuae creHf CHa6KaloT NOBOPOTHLIM BHITS2KHBIM 30HTOM.
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Ilepen 3anMBKO# cnylaBa KOBIUH, KaK MPaBHJO, NMOJOTPEBAIOT HA CTEHAAX TOH XKe
KOHCTP YK I{HH,

a5t KOHTPOJIA KauecTBa BLIMVIAB/JEHHOTO CMJIaBa B IJIaBUJIBHOM OTHAEJICHHH
B HEMNOCPeACTBEHHOH G/IM30CTH OT NJABHJbHLIX Neuell BHIAEASIOT YYaCTOK AJIsi
3a/THBKH TeXHOJIOTHYECKHX Mpo6. 37eCh ke MOTyT GITh YCTaHOBJEHBI HEKOTOPHIE
npuGOpHL AJIst SKCNIPECC-aHalh3a XMMHYECKOro COCTaBa CljiaBa (HampuMep, s
TepMorpaguyeckoro onpegenenus C, = C + Si B yyryHe no KpuBEIM OXJaxK/e-
HHS). Y4acToK OoTGopa npo6 pEeKOMEHAyercs CBA3LIBATh NHEBMOINOYTOH C 3KC-
npecc-nabopaTopHell XMMHYECKOrO aHa/au3a cljaBa. B psge cayyaes st J1a6o-
paTOpHH TePPHTOPHAJBHO HAXOAATCA Ha [JOWAAAX NJABHJIBHOIO OTJEJEHHS.

Bce Gouibliee npuMeHeHHe HaXOAAT CrnocoGhl BHEMNEYHOH OGpabOTKH KHIKOTO
MeTaJja, NpHAAIoIHE CIJIaBY Da3JiHYHBE CJYyKeGHBE CBOHCTBA HJH o6ecreyd-
BalolllHe NoJy4yeHHe pa3THYHBIX MAapPOK U3 OJHOro 6a30BOTO ClJaBa.

Yaue Bcero BHeNeYHYIO 06paGOTKY 4YyryHa BBIMOJHSIIOT HEMNOCPEACTBEHHO
B KOBIIAX, MHKCEDHBIX WHAYKIIHOHHBIX edax MJIM KONWJBbHHKAX MyTeM MOJayH
B XHAKHH METa/Jl CIeUUaJbHbIX JIETHPYIOUHX H MOAH(HUHDYIOMHKX 106aBOK.
Onnako B HEKOTOPHIX C/Iy4yasiXx AJis NpPOBeJEeHHS BHeNe4yHo#H oGpaGOTKH mNpHMme-
HAIOT ChenHajbHble yCTpoHcTBa. Hampumep, mpu mnpoayBke XHAKOrO 4yryHa
yepe3 rpauTOBEie TPYOKH a30TOM H NPHPOJHBIM Ta3oM JOCTHraercss rpapuTH-
3upylolee BAUsHHE, 6osee 3pPeKTHBHOE, 4eM NpH 06paboTKe TBEPABIMH MOIH(H-
KaTopaMH.

ITpoayBska MeTa/s1a 3THMH Ta3aMH MOXKeT ObITb COBMellleHa C OfHOBPeMeHHOH
nojayefi NOPOLIKOOOPa3HEIX MOAUPHKATOPOB MJH JIETHPYIOUHUX 3JIEMEHTOB.
YcrpoiicTBa AAsl NpOBeleHHsT YKa3aHHBIX Omepaldil COCTOAT M3 HCTOYHHKA CXKa-
TOrO rasa, peAykTopa, pacxoiomepa, TpyOONpOBOAOB, K/1aNaHOB H NMOTPYyKaeMoi
B XHJIKHH MeTaaJ TpYOKH HJIH ¢ypMel. EMKoCTe ¢ 06pabaTbiBaeMBIM METaJ/lJIOM
HY2KHO pacrnosiaraTh MOJA YKPLITHEM C MeCTHOH BHITsKKOH. Jlo6aBKH MOXKHO Moja-
BaTh Ha 3epKaJio MeTaJ/lia HJik BAYBAaThb B TOJILY MeTaJ/sia BMecTe ¢ rasamu. Muoraa
KapOHA KaJbLHUs BAYBAIOT B XXHAKHH YYTYH OCYLICHHBIM BO3JYXOM, YIJIEKHCJ/BIM
rasoM HJH APYTHMH ra3aMH. as gecynabdypaund 4yryHa H BbIDaBHHBAHHS €ro
XMMHUYECKOTO COCTaBA B KOBILIE C MNOMOLIbIO Pa3JHYHBIX MOPOIIKOOGPA3HBIX Je-
CYJbpYpaTopoB NPHMEHAOT MeXaHHYeCKHe MeLIaJIKH DPa3HbIX KOHCTPYKHHH H
BCTPSIXUBAIOLIHE CTEHAb C KOBIIAMH. Mellasky MOr'yT GbITh MOABEILEHH! HA TPY30-
NOAbEMHOM YCTpOfiCTBe THNA KOHCOJbHOTO KpaHa [IJs YRo6CTBA TPAHCMNOPTH-
POBKH HX K KOBLIY HJIH Ja)ke BCTPAHBaTbCA B KOMHWJIBHHK BarpPaHKH.

OGpa6oTka YyyryHa MarHHeM, LiepHeM, HX JHraTypaMH HJH KOMILIEKCHLIMH
MOAH(HKATOpaMH AJIs MOJY4YeHHs! BLICOKOTIDOUHOTO YyryHa C LI1apOBHIAHBLIM rpa-
(MTOM TaKxkKe TpeGyeT YCTAHOBKH B IVIABUJbHOM OTAEJEHHH ClelHabHOrO 06o-
pPYZOBaHHS W BblIEJAEHHS MecTa A1 NpPOBEJeHHs MOAM(HLUHDPOBAHHSI YYryHa.
Ha puc. 18 npuBeseHa cxema aBTOKJaBa M BCIOMOTATEJbHBLIX YCTPOUCTB AJIs
06pabOTKH XKHIKOrO YyryHa MarHHeM. ABTOK/IaB HeO6XOMHMO OGC/NYXKHBaTh IpPY-
30MI0’bEMHEIMH MeXaHH3MaMH /11 YCTAaHOBKH M BHIEMKH KOBLId H3 aBTOKJaBa.
Ha mecTe 3apsIkH KOJIOKOJIOB MOAH(GHKATOpaMH AOJIKHBI GBITH IPENYCMOTPEHB
VKPBITHSL C BBITAKKOH.

Bheneunas o6paGorka craau. Bo Bpemsi BeimycKa H3 MeYH H BBIAEPKKH
B KOBLIe CTaJb OKHUCJSETCH H HachIlUlaeTcss HeMeTaJVIHYECKHMH BKJIOUEHHUSIMH
H rasaMH B pe3yJbTaTe B3aHMOJEHCTBHS ee C (QyTepOBKOH KOBILA H IIJaKOM.
OcHOBHBIE LIJIAKH, NONajfas B KOBLI, CHJbHO pasbejaloT QyTepoBKY, 4TO IpH-
BOJMT K CHHXKEHHIO HX OCHOBHOCTH U NnepeXxoAy cepnl H ¢ocdopa u3 ILIaKa B Me-
taan. CofepKaHHe KPeMHHS H MapraHua 3a BpeMsi BLIAEPKKH MeTajjia B KOBLIE
TaKXKe YMeHbLIaeTCs.

Uro6H H36eKaTh YXYALIEHHS KayecTBa BHINJABJIEHHOR CTajiH MPH BHAEPKKE
¥ npoBecTH 3ddeKTHBHYIO AedocdopH3aluio, AECYAbypaunHio H PacKHC/EHHE,
NPUMEHSIOT MeTOAB PadHHUPOBAHHMsSI CTaJH CHHTETHUECKMMH Luiakamu. [as
3TOr0 pacIuviaB/leHHBIH B CrelHaJbHOH 3JIEKTPONEUH IJIaK pacyeTHOro CoCTaBa
C/AMBAIOT B KOBIHI, B KOTOPHIH 3aTeM BHITYCKAIOT CTa/lb. B mpouecce nepemeunsa-
HHS 11J1aKa H CTaJH MpH 3aMOJHEeHHH KOBLIAa MeTaLIoM cepa, (pocdop H KHCJIO0POA
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nepexonsiT U3 METaJJla B IJaK. BriTecuenuwifi MeTanJIOM M3 KOBLIA OTPHGOTaH-
HBIA IIJJAaK BBLIJIHBAIOT B ClNelHAJbHbIE IIJIaKOBHH. Jlns nJaBKH CHHTETHYECKOrO
JaKka B NJaBHJIbHOM OTACJEHHH YCTAaHaBJMBAIOT CIl€llHAJbHBIE AYTOBBIE NEYH.

Puc. 18. T'epmer#anpoBaHHas KaMepa NI BBOJA MarHHs B KHAKHHA 4yryH B KOB-
wax eMxccTbio Ao 800 Kr:

I — BojlooxAaXAaeMbfl KOpnyc; 2 — MeXaHH3M C THAPONPHBOAOM JJ5 repMeTHSAlHH KaMephl;
3 — KPhIUKa; 4 — KOBLI C XXEAKHM YYTYHOM; 5 — MEX4HM3M [/ BBOJA MaCHUsi B KHAKHH 4yTYH;
6 — MeXaHH3M JIR BBoAa ¢uloca B XUAKHE 4YIyH, 7 — KOJIOKOJAa C MariveM M (JIOCaMH; 8 —
FHAPOKJaNaH JJ1s BHINYCKa BOSAYXa U BEHTHASAUHI KaMephl; § — rHAPOUHIHHAD NOBOPOTA KPH KK

OcHOBHEIMM MaTepHaJaMH JJ/1S1 BHIMJIABKY CHHTETHYECKHX [LUJaKOB SABJSIOTCS
METaJI/1yPrHYeCKasi U3BeCTb U BBLICOKOIJIHHO3EMHCTHIA MOJYNPOAYKT.

Ilns perasauuu cTand, EbILIaBAEHHOH B OGHIYHOH (HeBaKYYMHO#) neuw,
MOXHO NPUMEHATh BAKYYMHYI0 06pa6oTKy B KaMepe, Kyla yCTAHABJAHBAIOT KOBLI
C XKHAKOH cTaubio. [Ipono/xuTeNbHOCTL 06pabOTKH ChjiaBa B Kamepe OBBIYHO

10—15 MuH. SpdexT ferasauny B KOBINe MOXKeT GhITh JOCTHIHYT TaKiKe NPH Npo-
AYBKe CTaji¥, TaK XX€ KaK H UYTyHa, LHEDTHHIM Tas3oM.
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7. MEPOITPHUATUA TIO OXPAHE TPVIA
1 3ALIUTE OKPY)XAIOIIEN CPEIbI

TexHosornueckHe onepauuH, BHNOJHsieMble B TJIaBUJbHBIX OTAEJEHHSX
JUTEAHHX 1I€X0B, XapaKTePH3YIOTCS 3HaYHTeJbHBIM BbleJNeHHeM BpeJHOCTeH
B BHJE MblJIH, Ta30B, H3OBITOYHOH TEMJIOTHI M lyMa. Bosblioe KOJHYECTBO MBLIH
BHIJEJISIETCS TIPH HABECKE M 3arpy3Ke LIHXTHI, BEIGHBKe H peMOHTe ¢YTEepOBKH Ile-
yedl H KOBIUEH. YTapHBIH M CePHHCTHIH rasbl BHLAC/SIOTCS NPH HENOJHOM Cropa-
HHH TOIIHBA B IVIaBHJIbHBLIX Meyax, NPH OCTHIBAHHH LiJaKa H CTOPaHHH OpPraHH-
YeCKHX COeJHHEHHH, nonajalolHX BMecTe C IUHXTOH B neyH AJs IJIaBKH WJH [O-
JorpeBa IUHXTHL.

Ilpu npoussoactse 1 T JHTbA B JUTEHHHX Nexax Bugeasierca 200—300 Tric.
KKaJ TeNJIOTHI, MPHYEM NPHMEPHO MOJOBHHA ee NMPHUXOAUTCS Ha IJIaBHJbHBHIE OT-
JeneHHs. VICTOYHHKAaMH TenJIOBbIAENEHHS B NMJIABHJBbHLIX OTAEJEHHAX SBJASIOTCA
NJaBHJBbHbIE MEYH, Neyd JJIA TepMOBpeMeHHOH 06paGOTKH M JOBOIKH CIiaBa,
noJlorpeBa IUHXTHl, CTeHAR /s CYWKH H nojorpesa Koslue#d u ap. Temnory BI-
JeJd10T paclJaBjeHHule CIJIaB M IIJIAK NPH BEIIYCKe HX H3 nevelt. Pa6ora ny-
rOBHIX Neyed, 3arpyska IUHXTHl H PeMOHT HaOMBHOH ()yTepOBKH NJaBHUJBHEIX
neyefi CONPOBOKIAIOTCA LIYMOM.

B ychnoBusx GrICTpo Bo3pacralolleli HHTeHCHGHKAIUH JHTeAHOTO NPOU3BOJ-
CTBa M CBS3aHHOTO C 3THM yBeJIHYeHHeM BPeAHBIX BHIACJEHHH Ha eJHHHLY o6beMa
1exa BOMPOCH MO OXpaHe TPyja, O3M0POBAEHHIO H 3allUTe OKDYKAamIleH Cpeinl
Ha CTaJHH [IPOEKTHPOBAaHHA pellaloT nyTeM  BHINOJHEHHS CJEeAYIOUHUX
MepOnpHUATHH:

pa3MellleHHs MJAaBHJbHLIX OTAEJeHHH B HauGoJiee BEICOKHX NpoJeTax C NoA-
BETPEHHOH CTOpOHH! 3faHHsA, 4TOOB NpelynpelHTb MONaJaHHe AbIMOBHIX [a30B
H HarpeToro BO3AyXa B JpYyrHe OTAe/NEHHs Lexa,

BBICOKO3(heKTHBHOH OYHCTKH OT NbIIM H BpeJHBIX COCTAaBJSAIOUIUX BCeX
OTXOAANIMX Ta30B OT Neyeil MIaBHJbHLIX OTAEJEHHI;

NMpHUMeHeHHs HaHn6oJ/ee COBEPLUCHHBIX TEXHOJOMHYECKHX INpoueccos H obo-
pYyZAoBaHHSA, 06eCneuHBaloOUHX OTCYTCTBHE H/IH HE3HAUYHTEJIbHOE BhIAE/NEHHE B BO3-
OyX paGouyHX NMoMelleHHH, B aTMOCHEpY H CTOYHEIE BOAL! BPEJIHBIX BELIECTB B KOH-
LEHTPaLHsX, He MPEBHIUAIOMHX CAHHTaPHO-THTHEHHYECKHe HOPMBI;

KOMIIJIEKCHON MeXaHH3allHH H aBTOMaTH3alHH MPOLECCOB IIJIaBKH H 3arpy3KH
IIHXTHI;

YCTPOHCTBA palfHOHAJbHOH MeCTHOH W OOUeO6OMEHHOR BEHTHJSLUH H BO3-
ILYIUHOTO NYLIHPOBaHHS B MeCTaX HHTEHCHBHOTO TEMJIOBOFO O6JIYUECHHH;

HaHJyYLIero CaHHTapHO-6LITOBOro 06CMyKHBAaHHA Pa6OYHX HA POH3BOACTBE.

[lnaBunbHEIE OTHE/NEHHS (BMecTe C 3aJMBOYHEIMH) DPEKOMEHAYETCA H30JIH-
poBaTh OT APYTr¥X OTAe/eHHH lexa. BHYTpH N/IaBHJBHOTO OTAEJEHHS, KaK Mpa-
BHJIO, BRIJEJSAIOTCS B OTJe/bHble NMOMEUIeHNsl Y4aCTKH HaBeCKH IUMXTHl H KOJOLI-
HHKOBHIe MJowajiku. BospyxonyeHoe u apyroe obopynoBaHHe, TeHepHpYloliee
HIYM BHIlle NpeAeJbHO AONYCTHMOrO YPOBHS, Pa3MelllalioT B H30JIHPOBaHHBIX IO-
meleHusix. [IyabThl AUCTAHIMOHHOIO H aBTOMATHUECKOTO YMNpaBJEHHST TaKxe
BBIIENSIOT B OTAEe/IbHHE NOMelleHHs, B KOTOphX 6/arojaps NPHTOYHOH BEHTH-
JISIILMY CO3JAeTCs MOBLILIEHHOE JaBJieHHe, HCKJ/IYaolulee NonajaHie B HUX MNbLIH
H3 Lexa. .

Ons uckJaoYeHHs momajaHHs B aTvochepy rasa H NblJIH NPHMEHSIOT Ba-
rPaHKH 3aKPHTOrO THMA C JOXHIAHHEM H OYHCTKOH OTXOAALLHX ra3oB, 3JeEKTpo-
RYTOBHIE MeYH C OTCOCOM H3-NOA CBOJA M OYHCTKOH ra3oB; NOJAOTPEB LIMXTHL AJA
HHAYKIHOHHBIX TNeyell. PekomenayeTcsi TakxKe MpeayCMaTpHBAaTh OTCOC Fa3o0B
B MOMEHT 3arpy3KH LUHXTbl B HHAYKLUHOHHYIO Neub Ha XKHAKUH MeTal1 (60J0TO).

[MpumeHeHHe TpaHYJASUMH IIaKa H BOJASHOTO OXJaXAEHHs MNJIaBHJIBHBIX
neyeil yMeHbulaeT TeMJOBLIAEJEHHE B MJAaBHJIBHOM OTAEJEHHHU.

O6leo6mMeHHasi BEHTUJALMSA B MJaBHJIBHOM OTJAeJeHHH obecneunBaercs
BBITSIKKOH uepe3 IaXThl Ha KpHILE WM YCTAaHOBKOH KPHIWHBIX BEHTHJSTOPOB
Haj MJIaBUJbHHMH nedaMH. [IpHTOK [OAOrpeToro BO3[yXa HampaB/seTcs
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K paGouum MecTaM B BHJAE BOSAYIIHEIX Ayined. KOJHYeCTBO NPUTOYHOrO BO3AYXa
KOMIEHCHPYET 3a60pLl BO3lyXa M3 IOMEIIEHHUA NeXa Ha NPOTeKaHHe TeXHOJOTU-
YeCcKHX IMPOLECCOB MO IJIaBKe CINJlaBa M BBITSXKKY 00LIeOOMEHHOH M MeCTHOM
BEHTHJSLLHEH.

MecTHple OTCOCH YCTAaHABJIMBAIOT HaJl 3arpPy30YHEIMH OTBEPCTUAMH MJa-
BHJIBHEIX Neyel, xenobamu AJist MeTa/ula M IJlaKa, HaJl KONMWJIbHHKAMH M MHK-
cepaMH, JIOTKaMH FpaHyYJSIHM LJlaKa, CTeHJaMd AJs CYIIKHM H MOJOrpeBa KOB-
wefi, yCTpoiicTBaMH /sl BRICUHOH O6PabOTKH CIJaBa.

Pa6oune B NMJaBHJABHOM OTAEJEHHHM HAaXOAATCS NMOJA BO3JACHCTBHEM H30LITOY-
HOM TemJaoThi. [leperpeB opraHu3ma BEI3BIBAET MHTEHCHBHOE HCIapeHHe BJaru
C NMOBEPXHOCTH TeJa, ofeJHeHHe OpraHu3Ma BOJOH M cogsiMH. [last BoccTaHOBIe-
HHS BOJHO-COJIEBOTO (aslaHca opraHuaMa pabouMXx NJIaBHJLHEIX OTAEJEeHHiH ofec-
MEeYHBAIOT MOJICOJNIEHHON rasypoBaHHOH BOJOH H3 pacueta 4—b5 J1 Ha 4gesaoBeKa
B CMeHY. B n/aBHW/IbHEIX OTA@JIEHHSX NpelyCMaTpHBAIOT KOMHATHI OTHABIXA.

8. OCHOBHBLIE TMPUHLMUIIBI W MPHMMEPbHI KOMIIOHOBOK
TJIABUJIbHBIX OTIAEJIEHUN

[TnaBHAbBHBIE OTHEJEHHST B 3aBHCHMOCTH OT OGUIMX NPOEKTHHIX pelIeHHH
JIHTEHHOTO 1leXa MOXHO pacrnojaraTe B TOpLE 3JaHHUST WIM B ero LEHTPaJbHOM
YaCTH.

OGopyaoBaHKe MO BHICOTE IieXa pasMellaloT CaefyoluM o6pasom. Ha ocHos-
HOM 3Ta)ke (IepBOM HJIM BTOpPOM), IjJe NPOUCXOIMT BHIA3aya KHIAKOTO MeTaJJa
Ha 3aJMBKY, Pa3MellaloT No4yTH BCe paGoune MeCTa, NYJbTH yNpaBjieHUs, MeXa-
HU3ME 060pYIOBaHHS, 3aNOPHYIO M pEry/HpYOIYIO apMaTypy H ApYrue y3Jel
06OpYIOBaHHA, TpeOYIollHe MOCTOSHHOrO HaGJIoeHUs H o6cayxuBaHUS palo-
uyiMH. TOUKH 06CYKUBaHUS JOJKHBL OBITh Ha YPOBHE POCTA YeJIOBEKA HJIH HMEThb
yIoOHbIE MJOWAAKH ofcayxkuBaHHg. Ha 3ToM 3raxke cospaiorcss HauGoJee KOM-
¢opTHEIE YCIOBHA TPyZa (MHOTOKpaTHas oblleoOMeHHas BEHTHJSUHUS, RYLIHPO-
BaHHe pafoOuYMX MeCT, KOHJHUHOHUPOBaHHE H T. X.). Huxuuii stax (ecau on
HMEeTCs) UCIOJb3YIOT JJisl YGOPKH OTXOXOB, HACOCHEIX, MAlIHHHLIX TOMELIEHHH,
($YHIaMEHTOB TpOMO3AKOro ofopyloranusi U T. A. Ha mepeoM 3Taxke pasmeniarot
TaK)e Y4aCTOK HAaBeCKH HIMXTHl H NPHTOTOBJEHHS (yTepOBOUHEIX Macc. Bepx-
HHe 3TaXH HJH IJIOMAAKH NJaBHJIBHOrO OTACNEHHS HCIOMb3YIOT AJs pasMmelle-
HHS BEHTHJISILLHOHHBIX BHITSJKHBIX H NPHTOYHKIX YCTAHOBOK, JEKTPOTEXHHYECKUX
LIUTOB U NaHe/eH, pasMmeliaeMblX B OTJENbHBIX MOMELIEHHSX.

OcHOBHOe NJIaBHJIbHOE 00OpYJOBaHHWe JOJKHO OBIThb pPAacHoJIOKEHO Tak,
4T00bI OGeCneYnTh MHHHUMAJIbHOE PacCTOSTHHE TPAHCIOPTHPOBKH JKHIAKOTO CI/aBa
OT HUX K DAa3JaToOYHEIM Neyam H norpeburensm. Ciaelyer CTpeMUTbCH YMEHbLIATh
YHCJI0 NEPeJHBOB JKUAKOIO MeTaJsJla, TaK KaK 3TO BHISLIBAET 3HAYHTEJbHOE CHH-
xenue ero remnepatypsi (30—50° C Ha OIMH NepesiuB) H AONOJHHTENbHbIE TP YIO-
3atpathl. C 3TOH LEJbI0 Pa3AaTOUHEE NEYH COSAMHAIOT C IJIABHJIbHBIMH CTal(HO-
HapHBIMH HJIHM NOBOPOTHBIMH KeJoOaMH, NMpHYEM JJUHA 2KejJo60B J0JXKHa GHITh
MHHUMaJNbHOR. ITyABTH ynpaB/eHHs XelaTeJbHO pa3MellaTh GJIHKe K pabouemy
MeCTy, YTOOB 06eCneyHTb BO3MOXKHOCTb BH3yaJIbHOTO HaGJIIONEHHS C MYJbTa
3a OCHOBHBIMH Y3JIaMH arperata W JeicTBHsIMH pabourx. KOBIIOBHIE YuYaCTKH,
CTEHJBl JJ/IS1 MOJOTpPeBa KOBLIEH, KaK NMpPABHJO, Pa3MelIalOT HA NepHdepHiHBIX
ydacTKax OTHeJIeHHs B 30He JEHCTBHS MOABEMHO-TPAHCIOPTHOrO 06OpYAOBAHHUS.
[Npu 3anuBKe PopM ¢ MOHOPEJIHCOBEIX HJIH G€3PebCOBEIX YCTPONACTB CTEHAR! AJS
NOJOrpeBa KOBLUEH YCTAHABJIHBAIOT BJAOJb TPAaCChl MOHOPEJNLCOBRHIX MYTeH HJH
Ha OTBOAHBIX M TOPIOBHIX €0 YyYacTKax.

Ha puc. 19, a, 6 nokasano niaBu/bHOE OTAE/NEHHE [BYX3TAaXKHOLO JHTEli-
HOTO LieXa, B KOTOPOM J/Isi KaXXJIOrO 3a/IMBOYHOTO YYacTKa YCTaHOBJIEHBI OTAEJb-
HBle NJIaBHJIbHBIE arperathl. il MJIaBKH 4yTryHa NPHHSATH 3aKPHIThe BarPaHKH
C NOAOrpeBOM AYTbsi W MOJHOH OYHCTKOH Tas3oB. Benaua Merassia mPOHCXOLHUT
HENpepHBHO Yepe3 NOBOPOTHHE KOMHJIbHHKK C [a30BhIM OGOrpeBOM.
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Takoe nnaBuNbHOE OTAEJIEHHE COOTBETCTBYET JIATEHHOMY LEXY, B KOTOpOM
NPOU3BOAATCS OTJHMBKH H3 CEPOro HeMOAH(HIMPOBAHHOTO YyryHa Mapok [0
CY 21—40 u moauduurpoBanHoro go CH 32—52. Momuocts otnesnenns 20—
28 t/u.

OcHoBHOe 060pyfOBaHHe JJIS IJIaBKH H BRIJAYH METajlJa Ha PasjHBKY pac-
NI0JIOKEHO Ha BTOPOM INPDOH3BOJACTBEHHOM 3Taxe 3JaHHA. 374eCb YCTaHOBJEHEE
ABa 6J10Ka BarpaHOK (Ha /Ba 3aJIMBOYHEIX YYaCTKa) NPOH3BOAHUTENBbHOCThIO 10—
14 T/4, NOBOPOTHBIE KOMHJIBHHKH C ra30BEIM OGOTPEBOM, TONKH PEKYNepaTopos,
LEHTPa/IbHBIA NMYJbT YNPaBJeHHS MJIABHJIBHEIM 000pYAOBaHHEM, MOHOPEJIbLCOBAs
CHCTEeMa TPAaHCHOPTHPOBKH 3a/HBOYHbLIX KoBlue#i. Ha nepugepuilHeX ywacTkax
npoJieTa pasMelleHbl KOBIUOBOE OTAe/eHHe, JIaGOpaTOpHs 3KCIpecc-aHajH3a H
CTEHJBI AJsl CYUIKH H NOJOrpeBa KOBLIEH.

Y4acTOK HaBeCKH IIHXTHI HAXORHTCA B COCEJHEM OJ(HO3TAXKHOM [poJieTe,
06C/TYKHBAaEMOM 3JEKTPHYECKHMH MOCTOBHIMH KpPaHaMH CO CheMHLIMH MarHHTOM
H rpeiigepom.

Metannnyeckasi IIMXTa, KOKC H (JIIOCHL MOCTYIAlOT HAa Y4YaCTOK HABECKH
M3 6a3HCHOrO CKJaja B CrelHaJbHHX KoHTefiHepax. M3 KoHTefiHepoB ¢ pacKpsi-
BAIOIMMCS IHOM METaJUIHYeCKas LIHXTa NOoJaeTcsl B paCXOAHbIE BCTPsXHBaoLLlHeCs
OYHKepHl ¢ TPAaKOBHIMH NHUTATENISIMH, KOTOPHIE JO3HPYIOT IIHXTY B BECOBYIO Te-
Jexkky. Kokc, deppocniaBu U (iloCH MOA3IOTCA HENOCPEACTBEHHO M3 KOHTEi-
HepoB, YCTaHaBJHBaeMhIX HaJ BeCOBbIMH J03aTopaMH. BarpaHku 3arpyxaiorcd
HaKJOHHEIMH GaJXbeBBIMH NMOABEMHHKAMHU, HMEIOLUIHMH M0 1BE MO3HIHH OCTAHOBKH
IJisl 3aTPY3KH WIHXTE: BHH3Y [/ MeTa/JJiM4YeCKOH LIMXTHI H HECKOJIBbKO BHILIE
IJisl KOKca, deppocniaBoB U ¢uiioca. B caMom BepxHeM NOJIOXKEHHH 3aMOJHEHHas
6ajbsl MOABEMHHKA OCTAaHABJIHBAaeTCs JJIs Pasrpy3KH BCeHd KOJIOLIH B LITIO30BYIO
KaMepy 3arpy304HOro YCTPOHCTBA BarpaHKH.

Ha nepsom 3Taxke 3JaHHs 1NOA BarpaHkamH pasmeliaioT oGopyloBaHHe,
He Tpebyioiliee MOCTOSTHHOIO O6C/AYKHBAHHSA. 3A€Ch PACMOJIOKEHb BO3LYXOAYBKH,
HAaCOCHBIE CTAHUIHHM CHCTEM BOJASIHOTO OXJaXKJIEHHS H THIpOLLIaMOYyIaJjeHHs,
yCTpOICTBa AJ1s1 HAKAIJIMBAHHA H BBI1aYH IPaHY/JIHPOBAHHOrO LIJIaKa H BarpaHoy-
HOro mpoBasa. Ha KOJIOLIHMKOBOH MJoLlajKe BbIIE BTOPOrO 3Ta)ka TaKxke He
Tpe6GyeTcsi MoCTOsiHHOE 06CyKHBaHHE 060pYAOBaHHS, TaK KaK TaM PaCloJIOXKeHkl
anmapatbl AJs1 OYHCTKH BarPaHOYHBIX [A30B OT NbLIH, LIIO30BbIE KaMephl s
pasrpy3KH LIHXTH B BarpaHKY, BEeHTHJSIIHOHHOE 060p yA0OBaHHE, AbIMOBLIE TP YOh!
H JeGeflKH NOABEMHHKOB JJs ILIHXTHL.

Ha puc. 20, a, 6 npeacTaB/ieH NJaBHJABHEIH LeX ABYX3TaXXHOTO UYTrYHOJIHTEH-
HOro KOpHyca, NpeAHa3HAaYeHHOTrO A/ BEIIYCKAa LIHPOKOH HOMEHKJAaTypH OT-
JIMBOK pa3HEIMH cepHsMH. B uexe ycTaHoBJeHO pa3HOOOpa3HOe mNJIaBHJIbHOE
o6opygoBaHHe: BarpaHkH 3akpeiroro tHna 30 T/4; HHAYKUHOHHLIE THTeJbHLIE
arperaThl U3 TPeX reuei NpomeitLieHHoi yactoTsl THna MUT 10/3-6; nuayKuuon-
HBIHl KaHaJbHBIA M THTe/bHhIE MHKCEPH eMKOCTbio 16 T, Mo3BoJfloliKe OJHOBpE-
MEHHO Ha Pa3HhIX YYyacCTKaXx Lexa 3a/HBaThb (OpMbI METAJJIOM TPEX-4YeThIpex LIHXT,
BLINJIABJSIEMBIX KAK Ha TBepIOH 3aBaJjKe B BarpaHKe ¥ THTEJbHHIX IeyaxX, Tak
M AYIJIEKC-NPOLECCOM BarpaHka -- HHAYKUHOHHBIA KaHaJIbHbl MHKCEp HJH Ba-
rpaHKa -+ HHAYKUMOHHAs TUresabHas nedb. MowHocTe oraenenus 17—30 1/4
BarpaHoyHoro U 5—6 T/4 sjekTpouyryHa. Becbh 4yryH MOXKHO BHIIJIABJATb AyI-
JIEKC-TIPOLIECCOM BarpaHka - 3/eKTpoIneyb.

B n/JaBHJIBLHOM OTAENEHHH OCHOBHYIO MacCy uyryHa (65—75%) BHniaBisior
B BarpaHke, rie mojy4varmoT 6a3oBblii 4yryd. [Lis BhlAauH 3TOro 4yryHa Ha 3a-
JIMBKY HCNOJIb3YIOT KaHAJbHBIH MHKCep, CTaGHIM3HPYIOLIHHA COCTaB H Temmepa-
Typy uyryHa. [l moJyueHHst MapoK YyryHa, OTJIHUHBIX 110 COCTaBY OT 6a30BOro,
NPUMEHSAIOT THreJbHblE NMeuH (MHKCephbl), B KOTOpbie N0GaBJSIOT HeOGXOAHMbIE
KOMIIOHeHTH! ((heppOCINaBhl, rpadHTH3aTOPLI, CTaAbHYIO 00pe3b) /st H3MeHeHHs
XMMHYECKOr0 COCTaBa YyryHa M MOJy4YeHHs HeoGXoauMoi TemmepaTyphl. [as
N0/y4eHHs JIETHPOBaHHBIX, HHU3KOYIJIEPOAHCTLIX H APYTHX MapoK Ceporo H KoB-
KOrO YYryHa HCNOJb3YIOT HHAYKUHOHHble THreJbHEE NeuH, paGoTaiollye Ha
TBEpAQIi 3aBajike. KanuranbHele 3aTpaThl Ha TAKOe N1aBUIbHOE OTAg/IeH e GobLue,
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geM Ha OTAeJeHUe TAKOM ke NPOKH3BOAHTENBHOCTH, OTTHCAHHOE BHIIIE H 060py110-
BaHHO€ OJHHMH BarpaHkamMHu, HO HMEET 60JibLLKIE BO3MOXKHOCTH 110 BLHINYCKY JIIO-

OHX MapoK 4YyryHa.

OcHoBHOe o6opynoBaHHe,
TaK e KaK H B OHHCAHHOM BHILlE
npHMepe, pPasMeleHO Ha BTOPOM
sTaxke. MeTa/ss Ha 3a/IMBKY BbI-
JaeTcs KPaHOBHIMH  KOBIUAMH,
€MKOCTb KOTODHIX OIpejessieTcst
Maccoil OTJIMBOK.

MeTtananueckass mmMxTta Io-
CTYNaeT Ha y4aCTOK HaBeCKH M3
COCeJHero npoJera — CKJAaja uX-
TOBEIX MaTepHAJIOB M0 HaKJIOH-
HEIM JIOTKaM U C MOMOILbIO 3J1eK-
TPHYECKHX KPaHOB  MOJaeTcs
B pacCXojHble 3aKpoMa.

HaGop » B3BemmBanue wme-
TaJJAH4eCKOH UIHXTHl BBINOJHS-
eTCsl CHelHaJbHEIMH MOCTOBBIMH
KpaHamH, 060D YIOBAHHBIMH 3/I€K-
TPOMArHHTaMHU C H3MeHsIoleHCs
NOABEMHOH CHJIOH H TeH3OMeTpH-
YeCKHMH  KDaHOBRIMH  BeCaMH.
Ha6panunas xosa nomaercs B GyH-
KepHble BeChl A1 KOHTPOJBHOTO
B3Be[UIMBAHHS H peTHCTPALHH pac-
XOJa IUHXTOBLIX MaTepHaJIOB,

HluxTa AAS HHAYKLHOHHBIX
neuell B3BeLIMBAETCH C MOMOIILbBIO
TAKHX K€ KPaHOBHIX BECOB H 3a-
rpyaeTcs B GaZblo C pacKphiBa-
IOUMCSL JHHILEM, YCTaHOBJIEH-
HYI0 Ha MepefaTOUHOH TeJieXKe.
3arpyxeHHass 6aJbsg MOCTOBBIM
KpaHOM nojlaeTcsi Ha GaJIKOH BTO-
poOro sra)ka U 3JEKTPOTeJeXKOoH
nepefaercs K THUreJbHEIM HHAYK-
IMOHHBIM TleuaM. Illuxta B 3TH
eyl 3arpyxKaeTcsi KOHCOJAbHBIMH
NepeJBUXKHBIMH KpaHaMH, KOTO-
pBle yCTaHaBJAHBAIOT GaAbIo C IIUX-
TOH Haj THreJeM HHAYKUHOHHOM
ne4yd M pacKpHIBAIOT ee JHHIIE.

Ha puc. 21, a, 6 npeacras-
JeHa MJAHHPOBKAa IJaBHJBHOIO
OTHeJEHUST YYTYHOJHTEHHOro Ie-
Xa, 000pYAOBAHHOTO HHAYKLUOH-
HBIMH THMTeJIbHBIMH NeyaMH npo-
MBILLTEHHOH yactoThl. M3 neBsTH
THreJIbHBIX Meved 1IeCTb IJIa-
BUJAbHBIX H TPH MHKCEDHBIX.
Ipuuem 060K THreib MOXKeT
OLITh NOAKJ/IIOYEH KaK K MJ/IaBHJb-
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HOMY, TaK H K MHKCEpPHOMY TpaHCpopmaTopy. Takoil KOMIIEKT 060pyAOBaHHA M0-
3BOJISE€T JIy4llle HCNOb30BATh YCTAHOBJIEHH Y10 MOLHQCTL — J1I0GOi THIelb NOC/Ie
pacn/aB/eHHs WHXTH B HeM MNOAKJIOUAIOT K MHKCEDHOMY TpaHChOpMaTOpy H
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BuiX neyel; /V — Mecro yc-
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BRICBOGOX/JAOT NJIaBHJbHHIH TpaHChopMaTop A/ MJABKH B IPYroM THIJE.
BeronHble pasnaTouHnie 3aKpOMa 3aNoJHAOT KYCKOBLIMM LUHXTOBRIMH MaTe-
pHasaMH € MOMOLIbI0 MOCTOBOrO KpaHa C MarHHUTHOH 1WAHGOH H/IH KOHTeliHepa
C OTKPHIBAIOLHMCS JHOM. 3aTeM ClelHaJbHHA MOCTOBOH KPaH C MarHUTHOM Iuaii-
6oit Ha6UpaeT pa3/iHuHbIe KYCKOBBIE KOMIOHEHTHl LIMXTbl H 3arpy:xaer X B BO-
POHKY-BeCHl, T/le B3BELIHBAeTCs KOJsiowa A/dA 3aBajKH neyd. B 3Ty ke Boponky
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MOT'YT GbITb 3arpy»KeHbl YYTYHHAs HJIH CTaJbHasi ApoGJieHast CTpY»KKa H ¢eppo-
CMJIaBbl H3 OTJEJbHBIX KOHTEHHEpPOB C MOMOLUbIO BECOBHIX N03aTOPOB H JIEHTOU-
HOTO KOHBelepa.

FoToBast Koaowwa nepechimaercss B 6aJblo H Ha TeseXKe MONAeTCS B 30HY
RefiCTBHSl KOHCOJIbHOIO KpaHa, KOTOPHIA H YCTaHaBJHBAaeT ee Ha 3arPY304HYIO
TenexKy. TesnekKa mnepeiBHraeTcsi B NeYyHOH NpOJIeT H yCTaHABJAHBaeT Galblo
HajJ OTKPHITHIM THrJeM neyH. Ilocsie HeKOTOpPOH BBIAEPIKKH, KOTNA LIHXTa Mpo-
CYLUIMBAETC W NOAOTpeBaeTcd, BCA KOJOla 3arpyxaetrcss B Tturedb. JKuaxuii
yyryH oTOHpaeTCsl H3 NeyH B KOBLUM H TPAHCNOPTHPYETCS HA 3aJHBKY MOCTOBBLIMH
KpaHaMH pa3/IMBOYHOro mpoJseta. Bricota paGouefi muomwanku neueit 1,5 m
Haj YPOBHEM MOJia, YTO NO3BOJsA€T OOGCAYXKHBAaTh NEUH, OYHILATH LIJAK H BECTH
KOHTPOJIb 33 3aMOJIHEHHEM KOBILUeiH C MeTaJjIoM C noJa nexa. ¥4acToK MpHroTOB-
nenusi QYTEPOBOYHBIX MAaCC pPAcloOJIOXKeH B fpoJieTe HaBeCKH WWHMXThH. Crenpnl
IJf CYLUIKH M MOJOTpeBa KOBIUeH pa3MellleHs! No mepHGepHH OTAesneHHd, Gaaro-
Japs 4eMy HX CHCTeMBl BHITAXKKH HaXOASITCS BHe JeHCTBHS KPaHOB M He MelIaloT
ux pabore.

Ha puc. 22, a, 6 npeacraBjieHo NJaBHJAbHOE OTAe/NeHHe leXa CTaJbHOTO
JUTbA JJs BBINJaBKH YTJEPOAHCTHX, JIETHPOBAaHHBIX H BLICOKOJIETHPOBAHHBIX
cTaJieil 15 CpellHHX, KPYMHBIX H TsXKeJBIX OTJHBOK Maccol 1o 20 1. Otzenenne,
paciiojlaraemMoe B IByX KPaHOBBIX NpOJieTaX WHPHHOK 24 M, COCTOHT H3 y4aCTKOB
MOJATOTOBKH ¥ HABECKH WIMXTHl, BHIJABKH MeTaJlJsa, NOATOTOBKU (yTepOBOUHBIX
MaTepHaJoB, PEMOHTa KOBLiefi H CBOJOB.

MerTaan BHINJAABAAIOT B AYTOBBIX 3J€KTPHUYECKHX Med4ax eMKocTbio 12 1 25 1.
CTaab W3 neuedl eMKOCTbIO 12 T HCMOMB3YIOT AJS OTAHBOK H3 JIETHPOBABHLIX H
YIIepOIMCTHIX CTaselt Maccolt 10 2—3 T, a U3 nedeit eMKOCTbIO 25 T — A5 OTJIH-
BOK 6OJblIed Macchl.

HlnuxTa B KOp3HHaX MOJAeTCs Ha YYaCTOK ee HaBeCKH C Ga3HCHOTO CKJaja
Ke/1e3HOOPOKHEIM TPAHCIOPTOM. B KOp3HHEI, yCTaHOBJIeHHBIe Ha nuaTgopmeH-
Hble BeChl, 1oOaBJAsieTCs JIETHPOBAHHBIH CKparn, nepefieIbHBIA YUyryH, Jom. dep-
pocCn/IaBbl H PYAY Mepej 3aTPy3KOH B neyb MOABEPTralOT NPOKaJKe U NMOJAIOT B pac-
XOAHble GYHKepbl, YCTaHOBJEHHbIE Ha MEeYHOH MNJOoMafKe. STH MaTepHa.lbl J03H-
pYIOTCS BEeCOBOH TeJIEXXKOH M HanoJjbHOH Ge3pesbCOBOH MYJIbA03arpy304HOMH
MaLIHHOM.

IOna pemoHTa u HaGHBKH CBOJOB B OGOMX TOpLAX MEYHOTO npoJieTa Npeny-
CMOTpPEHb! CTeHAbl. BBIGHBKY CBOJOB BBIOJHAIOT HA CNENHAJbHEIX CTEHAAX, 060-
pVIOBaHHbIX OYHKepaMH H TenexKaMH Ans YOOPKH CTapbiX Oorueynopos. [lias
pEMOHTA M MOATOTOBKH K I1aBKe Pa3JHBOYHBIX KOBIUEH MpPELYCMOTPEHb KOBILO-
Bble sIMbI, CTEHJIbI AJ1S CYIIKH KOBLIEH, 15 Habopa CTONOPOB, a TaKKe CTallOoHap-
Hble cywuaa aas cronopos. Iloa nuoiankofi ansa neyell B NeYHOM npoJieTe pacno-
JIOKEHBI 3.JeKTPOoOGOPYHOBaHHe, THAPABJAHYECKHE CTAHUHH H JPYTHEe BCHOMO-
raTesbHBIE YYaCTKH.

ITaaBuJibHOE OTAENEHHE CTaJeTHTeHHOro nexa MeJKHX H CpeJHHX OTJHBOK,
pACIIOJIOKEHHOTO B ABYX3TaXKHOM 3/1aHHH, NpeacTaBieHo Ha puc., 23. Ha ocuos-
HOM (BTOPOM) 3Taxe pa3MellleHbl 1YTOBbIe CTa1eN/iaBHJAbHbIE €YH H MYJIbTH yIIpas-
JeHUs, CTeHAbl JJs TMOJOTpeBa CTOMOPHBIX KOBIIeH M aBTOMATH3HPOBaHHBIE
nepelBHKHLIE CTEHIbl AJ1A 3aJHBKH XHMIKOTO MeTa/ua B GopMbl Ha KOHBeilepe.
[lluxTa mojaeTcs B MpOJeT HABECKH IUHXTHI B KOP3HHAaX aBTOTPAHCIOPTOM M3
6a3|CcHOTO CKJaja.

Ha yuacTKe HaBeCKH B3BElLIHBAETCH MIHXTa H JOTPYXKAIOTCS KOP3HHBI Mpef-
BapHTEJbHO MPOKaJeHHBIMH (peppocniaBaMi H JIETHDOBAHHbIM JIOMOM. B Tom ke
poJieTe PacnoJsoXkeH Y4aCTOK peMOHTa KoBuieii, Habopa CBOJOB, NPHTOTOBJEIHS
OTHEYNOpPHEIX MaTepHaJoB. TpaHchopMaTOpHbIE MOACTAHUHH Pa3MEILeHbl HAa nep-
BOM 3Taxe B NeyHoM npoJgere. CHCTEMa Ta3004HCTKH OTCAChHIBaeMLIX U3 reveil
rasoB pacroJjiaraeTcsl 3a neuyaMd Ha MJOWAJKaX BhIILE BTOPOrO 3Ta)ka BHE 30HbI
JeHCTBHST MOCTOBLIX KDaHOB.

73



FTaasa IV

®OPMOBOYHO-3A/TMBOYHO-BbIBMBHBIE OTAEJIEHH .
M3rOTOBJIEHHE OTJ/IMBOK B PA30BbIX, OB bEMHBIX,
MNECUAHBIX ®OPMAX

1. KJIACCHO®HUKALIUSA SOPM

Jlutefinbie GOPMH NOAPA3JESIOT Ha pa30Bble H MHOTOKPATHO-HCNOIb3YeMble.
Pasosnie necuanbie GopMBI B CBOIO OYepelb JensTCs Ha OGBEMHBIE H 060J0YKOBbIE
(ToHKOCTEHHBIe) GopMEI. MHOrOKpaTHO HCHOJb3YyeMule (MeTasJNHYecKHe) U 06o-
JIOYKOBHIE TecyaHkie GOPMBI IPHMEHSIIOT B OCHOBHOM [IPH ClElHaNbHBIX Cnocobax
uaroroBjaenust otuBoK (cM. ra. XIII). /las H3roToB/eHHs MaIIMHOCTPOHTE/b-
HBIX OTJIMBOK HaHnboJee pacnpoOCTpaHeHbl pasoBhlie OGbeMHbIE NecyaHnie HOpMBI.
[locnennne nensiT Ha NeCYaHO-TJMHHCThIE (CHIPHE, MOACYIUHBaEMbie, CYXue),
necuano-camotBepzetomye (CO,-npouecc, IICC, XTC, )KCC), necuyansie ¢ njaes-
koit (V-npouecc),

[Iporpecc crnoco6oB YMJIOTHEHHS CBHIPHIX (GOPM C CO3JaHMEM COOTBETCTBYIO-
LIIer0 aBTOMaTHYECKOTro 060pYA0BaHUS MO3BOJHJ IMOBBLICHTH Pa3MEPHYIO TOYHOCTD
H3rOTOBJISIEMEIX OT/JMBOK M CHH3HTb TPYJOEMKOCTb HX MOJYUYEHHS.

ToYyHOCTb OTJIMBOK, H3rOTOBJSAEMBIX B YNPOUHsieMBIX (opMax, BO3pacraer
OpH HCMONB30BAHHH CAMOTBEpJEIOLIMX CMecell Ha OCHACTKe,

o

2. OBBEM IPOU3BOICTBA

ITpou3BOACTBO MAUIHHOCTPOUTENbHHIX OTJIMBOK MajOA H CpefHel MacChl
Mpe;lyCMaTpPHBAIOT B TPYMMNOBLIX NMOTOKaX, CHelHaJH3HPOBAHHEIX MO JETaJbHOMY
NIPUSHAKY HJH N0 TeXHOJIOTHYECKOMY Mmpoueccy B (opMax NpeHMYILECTBEHHO
OJHOrO pasmepa.

Pa3mephl H cpeHss MeTaJJIOEMKOCTb (MO MacCe TFOAHBIX OTJHBOK) Pa30BLIX
06beMHBIX GOpM A/st HaubGoJiee PaCnpoCTpaHEHHBIX TPYNMOBEIX MOTOKOB MpH-
BefleHnl B Ta6a. 11.

SddeKTUBHOCTD npoiuecca GopMOOOPA30OBAHHS B 3HAUHTEJbHOH Mepe 3aBHCHT
OT Ko3(pHIMEHTa HCMO/b30BaHHS 0GbeMa GOpMEI 1)y,. Teopernueckw 1, paBeH
OTHOLIEHHIO 0ObeMa MOJENH H JIMTHHKOBOR CHCTeMBI K oblieMy 06beMy ¢(opMbl.
Jins yKpyNMHeHHBIX NMPOEKTHHIX pPacyeToB YAOGHee MOMb30BaThCS YCPEIHEHHBIM
OTHOLIEHHEM MACCH ¢ TOIHBIX OTIHMBOK K 00beMy ¢opmul Vy:

YcpenHeHHBIe 3HAaUeHUs Ty AN CHIPHX M OGBIYHBIX YMPOUHsieMbIX GOPM NMpHBe-
AeHsl B Ta6u. 11. IToab3ysich yKa3saHHbIM COOTHOILIEHHEM, MOXHO MO pasMepy M
HHCNY H3TOTOBASAEMEIX (GOpM OPHEHTHPOBOYHO ONPEAEJHTH MOLIHOCTH TPYINIIO-
BOTO IOTOKAa NPOU3BOACTBA OTJHBOK. MMeeTcsi TeHJeHHHS K yBeJHUYEHHIO pas-
MEpOB (OpM B MOTOKEe, YTO SABJAETCS CYIUIECTBEHHBIM (aKTOpPOM, OCOGEHHO HJs
OpraHH3alUMH 3a/JHBOYHEIX paborT.

OnTimanbHble pa3mepsl GOpM H HaGOp IPYNNOBLEIX OTOKOB BHIGHPAIOT C yye-
TOM ra6apHTHLEIX Pa3MepOB H MacChl U3TrOTOBJSEMBIX OTIHBOK OOGLIYHO 6e3 6OJib-
IIMX Pa3pLIBOB TaK, 4TOOLI J06ast HOBas JIHTast 3arOTOBKA MOrJa panHOHAJbHO
pasmellathcst B GopMax TOTO HJIH HHOTO NMPHHATOTO NMOTOKA,
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Yucno oTnuBOK B Gopme NMPHHUMAIOT MO TEXHOJOTMYECKHMM KapTam (IpH
MacCOBOM H KPYMHOCEPHIHOM NMPOW3BONCTBE) HJIH H3 TeXHOJOTHYECKHX paspabo-
TOK H TeXHOJIOTHYECKUX BeJOMOCTeHd NpH MeHbIUeH CepHHHOCTH IPOH3BOJICTEA.

[Toaneskaiuye H3rOTOBNEHHIO OTJHBKH B HOMEHKJAType MPOEKTHOH INpo-
rpaMMbl pacnpeiesisiioT MO BHJAaM CIJIaBOB C yBeJHYeHHeM TPYyNm IO Macce.
Ynco pa3oBHX 06beMHBIX (JOPM, KOTOPOE AOKHO GBITh H3rOTOBIECHO B TeYEHHE
roja JJisl BEITOJIHEHHS TPOEKTHOH (IpHBeJeHHOI) NMPOrpaMMel BHIOYCKA OTJIHBOK,
onpegeasioT 3anosHeddeM ¢opmel 11 ¢ yueTom pacnpejesenus OTJIHBOK 10 NOTOY-
HBIM JIHHHAM, KOHBefiepaM, y4yacTKaM TOTO HJH HHOrO CIeLHaJH3HPOBAHHOTO
JUTEHHOTO 1LeXxa.

GOPMA 11. Onpenenenne rogoBoro wucia dopm
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IOnsa yuera Gpaka GopM H OTAHMBOK (B TOM 4HCJAE U GpaKa B MeXaHMYECKHX
1exax) peKOMEHAYeTCs K MOJYYEHHBIM HTOTaM 110 KaXKAOH MOTOYHOH JIMHHH (KOH-
Beilepy), y4acTky nHo6aBasaTh 4—6% romoBoro umcia gopm.

B Tex cayuasix, KOrjia B YCJNOBHSIX MEJKOCEPHHHOTO M €AHHUYHOIO NIPOH3-
BOJACTBAa BMECTO KOHKPETHOH HOMEHKJATyphl 3ajaHa pa3GHBKa OTJIHBOK IIPOEKT-
HOIl NPOrPaMMbl MO TPYNNaM MO Macce, TOJI0BOE YHCJO GOPM PACCUHTHIBAKOT On-
pelesneHHeM CpeflHell MeTaJJIOeMKOCTH (OopM LJisl KaXKAOTO NMOTOKA MJIM Y4acCTKa.

[onoBoe umcso ¢opm, HX pa3mephl, CpelHSIsT H MaKCHMaJbHas METaJJOeM-
KOCTh SIBASIIOTCA OCHOBHBLIMH MCXOIHBIMM NapaMeTPaMH NpPOeKTa JIMTEHHOTO IeXa
B nenoM. Ha ocHOBe 3THX IaHHEIX NPOEKTHPYIOT He TOJIBKO (OPMOBOYHOE OT-
JeJeHHe, HO U BCe OCTaJIbHble OCHOBHLIE MPOH3BOACTBEHHbIC OTAENEHHS, KOTOPhIE
ero 06CaYyKHUBAIOT.

Pacuyer ronoBoro yucsaa ¢opM XpaHAT B apXMBHHIX MaTepHasax IPOEKTHOrO
HHCTHTYTAa. B nmpoekTe po/kHBI ObITh NpUBeAEHE HTOTH No dopme 12. PacuerHoe

GOPMA 12. Csonga aucaa dopm

FomoBo# BHINMYCK Yucao ¢opM B uac
T'pynna Pasmep omnox
MoTounnle NHHHM, OTJIHBOK B CBeTy {(AAHHAX
Konpeflephl HiH no Macce, | wupHua X Bucora,
Y4acTKH Kr BEPX/HH3), MM OTAHBOK, tdopm, TaKTOBOE
T Thc. wrt, | CPeAHee | pacuer-
HOe
Jlutefinblii  KoHBel- =20 500X 400X 150/150 7 000 745 205 300
ep ¢ d4BTOMAaraMH
22821
Jlureitusiit kKonseiiep | 20—100 | 800X 700X 300/300 | 14 000 298 82 120
Cc aproMatrami
AJ191265CM
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(TaxTOBOE) wHC/IO (OPM, H3TOTOBJISIEMHIX HA JIHHHH B TeueHHe | 4, onpenessior

JeJIeHHEM CPeJHeyacoBoro uucJa ¢popM Ha KO3pGpHUHEHT 3arpy3KH GOPMOBOYHOTO
o6opynoBanusa k.4 = 0,7-+0,8.

3. TEXHOJIOTMYECKWUN T[MPOLLECC W3rOTOBJIEHMUSI,
YIMMIPOUYHEHMHS, 3AJIMBKH,
OCTbIBAHHSI W BbIBMBKHU <©®OPM

Tunosrle TeXHOJOTHUECKHE TNPOLECCH H3rOTOBJEHHS pPa30BLHIX OOGBEMHEIX
necuaHuiX opM npuBeaeHE! Ha puc. 24. O61acTh NpUMEHEHHS TEXHOJOTHYECKHX
NPOLECCOB JaHAa B 3aBHCHMOCTH OT MAacChl NPOH3BOAHMBIX OTJHBOK H3 YEPHBIX
CnaBoB, KOTOpas NMPHBOAHTCA Ha 3ToH cxeMe. HanGosee nporpeccHBHbe NpO-
I1eCChl, PEKOMEHAYeMble /st TPOEKTOB HOBEIX JIHTEHHBIX 1l€XOB C YYeTOM CepHii-
HOCTH NMpPOH3BOACTBA, Ha PHC. 24 COOTBETCTBeHHO 0603HaueHH. OcCTajibHBIE TEX-
HOJIOTHYECKHE MPOUECCH HCMOMb3YIOT B OCHOBHOM NPH PEKOHCTP YKLHH AeiCTBYIO-
IMHX LEeXOB. '

B ycnoBHsiX MaCCOBOTO M KpPYNHOCEPHAHOrO MNPOH3BOACTBA B CHIPHIX MeC-
YaHbIX (OPMAxX HM3TOTOBJAIOT OTJIHBKH M3 UepHBIX CnyaBoB Maccoid A0 500 kr
u GoJsiee, NPH CEepPHHHOM, MENKOCEDHHHOM H €AHHHYHOM INPOU3BOACTBE — JO
100 kr. Ilpu He6GOJBIIOH CEpHAHOCTH OT/aJKa TEXHOJOTHH H3TOTOBJIEHHS H KOH-
CTP YKIHH OTJHBOK 60oJblueH MacCh As TPOH3BOACTBA B CHIPHIX ()OPMax 3aHHMaeT
CPaBHHTE/JbHO MHOTO BPEMEHH H OGBIYHO He3KOHOMHuHa. [lJsl H3roTOBJEHHS OT-
auBok cpeaneft (100—1000 kr) u 6osbioii (1000—5000 Kr) Maccel B YCJIOBHAX
CEepHIHOro, MEJKOCEPHHHOTO H €IHHHYHOrO NPOH3BOJACTBA XapaKTePHO NpHMe-
HeHHe Pa3NHYHOTO BHJA YNpPOYHsieMBIX (OpM M3 camoTBepiewoutux cmeceid. OT-
JHUBKH H3 aJIOMHHHEBHX CIJIaBOB H3TOTOBJSIOT NPEHMYLIECTBEHHO B CHIPHIX (op-
Max.

ChreayeT y4YHTHIBaTh PEKOMEHZAUHH IJsi HEKOTOPHIX TEXHOJIOTHYECKHX Mpo-
neccos: 6e3onouHas (OPMOBKa C BEPTHKAJbHBIM Pa3beMOM palHOHAJbHA JJs
MacCOBHIX HJIH KPYNHOCEDHHHBIX Mafo- HJH GeCCTepAHEBBIX OTJAHBOK; MpPecco-
BaHHe TNOJ, BHICOKHM JaBJEHHEM AJs CHIPHIX (OpPM Les1eCoo6pa3HO MPEHMYIIecT-
senno Ans orineok 1 u Il rpynn caoxuocry; CO,-nporece NpHMEHSIOT I/15 H3-
roTopjeHHs (opM Ljf CTaJbHbIX OTJIHBOK, a MNJAaCTHYECKHe CaMOTBEpAeloLIHe
cmecu ([ICC) — B OCHOBHOM JJisi TPOH3BOACTBA UYTYHHBIX OTJIMBOK; (GOPMBHI H3
xosoanoreepaetomlnx cmecedn (XTC) poporHe, mo3TOMY NPHMEHAOT HX TOJBKO
B YCJOBHSAX MEJNKOCEDHHHOrO H €AHHHYHOrO TPOH3BOACTBA.

Ina cranbHbIX OTMIHBOK MOXHO npuMeHATe X TC Ha ocHOBe CMOJI H KaTaJjH-
3aTopa, ofecneuyHBalolHX cojepxaHue a3ota <0,01%, u3-3a NOBLILEHHOTO
6paka MO CHTOBHAHOH MOPHCTOCTH.

[Mpumeneune gopm u3 XKCC. a9 KPYNHBIX H THXKEJNBIX OTIIHBOK MOXeT ObITh
PEKOMEHAOBAHO TpH JaJjibHefilleM COBEePILEHCTBOBAHHH TEXHOJOTHYECKOTO Ipo-
necca. [Ipeanourntessree JKCC, He colepkalllHe KHAKOe CTEKJIO, KOTOPOE YXYA-
iaeT PHIGHBaeMOCTh (GOPM H 3aTpyJHSET MHOTOKpaTHOE HCMNOJb30BaHHe OTpabo-
TaHHO# cMecH Ge3 ee pereHepauud. HoBriii TexHoJsoruyeckuii mpotiecc # o6opy-
JOBaHHe BaKyyMHOH (OPMOBKH moi nJjenxoi (V-mpouecc) paspaboraH H 3a-
natentoBad B CCCP snonckuMu ¢upMamu «Sinto Kogio,Ltd» u «K. K. Atika»
(puc. 25). Tloacymika ¢opm W3 CaMOTBepAEIONIMX  CMeCeH, MOMHMO YCKOPEeHHsI
Npolecca H ToBsIIEHHA NPOYHOCTH CTEHOK (OpM, O6YCIOBAHBAET HCIOJb-
30BaHHe BOJHON KpackH, HauGoJee NpHemseMOH B 3KCMAyaTallHH, TaK Kak
He COMEPXHT JerkopocnaameHswlHXcs xkuakoctelr (JIB)K), wumeromuxcs
B CaMOBBICHIXaolleH Kpacke.

Mcnoab3oBante AJs YIJIOTHEHHS ChIpHIX GopM noBuitieHHoro (8—15 kre/em?)
1 BBIcOKoro (15—40 Krc/cm?) aaBieHHst MpecCoBaHHst N0 METAJJIHYECKOH MoJesb-
HOH OCHACTKe NO3BOJISieT NoJy4yaTh OTAHBKH Maccoif Jo 100 kr no I knaccy tou-
"Hoctu (FOCT 1855—55, T'OCT 2009—55) u 3—4 KJjaccaM ILepOXOBaTOCTH
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