H3BECTHA
TOMCKOTro OPIEHA OKTABPbCKOW PEBOJIIOLUUHH
M OPIEHA TPYJAOBOI'O KPACHOIO 3HAMEHH
[IOJTUTEXHHUYECKOTO MHCTUTYTA um. C. M. KHPOBA

Tom 290 1974

ONPEAEJEHUE 3KOHOMHYECKO¥ 3PPEKTHBHOCTH
CHUCTEMbBbI PAJUALLMOHHOTIO KOHTPOJIA 3AJIETAHHS
MPUBLIJIBHOW YACTH PACKATA BJIIOMHUHTA

B. A. BEPJOHOCOB, 10. C. NPOKO®bLEB, JI. M. 1OBHEP

{ITpepcranicHa HayyHLIM CEMHHADOM Kadenphbl SKOHOMHKH)

HayuHo-#ccaeqoBareJbCKHE HHCTHTYT HHTPOCKONHH paspabortan A/
MeTaJayprudyeckoro kKoMbuHara CHCTeMy paﬂHaILHOHHOFO KOHTpPOJA 3aJie-
rapust NpHOSBLLILHON YacTH packara GJIIOMHUHTA.

B npouecce npokara BO3MOXHO MOSIBJCHHE pPasJHYHBIX JC(PCKTOB:
PBIXJIOT, UIJAKOPLIX BKJIOUEHHH: ycajlouHblXx pakosuu H T. A, CylecTnyio-
rasi TEXHOJIOTHS Pa3/dBKH H AaJbHelied NPOKAaTKH MeTaslta Ha OJIOMHH-
rax M cJsiOMHrax BBI3BIBAaeT NPEUMYUIECTBLHHO (GopMUPOB2liHe aedeXToB
THMA YCaZOUHBIX DPAKOBUH H PBIXJAOT B TOJOBHCH M AOHHON uacTAX CJAHTKA.

O6Hapy:ende u yjajacHue OPHOLLIBHON 4acTH packaTa OCYHIeCTBJA-
eTCsl BH3YaJbHO ONEPaTOpPOM, NPH  3TOM 3HAUHTEJNDHAS YacTb TOJHOTO
MeTa/ia HAeT Ha TNCPEeNJaBKy.

Tak, na HMxKeBckom MeTassypruueckom 3aBoje MPOLEHT OTpesa IpH-
OBIIBHON UACTH CJAHTKA IEJAHKOM OIpedes]sieTcs] Ha3HadCHHEM NPOJYKLHH,
TPYNIOH MAapoK CTaJu H BecoM caurka- [Ipu BbifOpPOUHCM KOHTpOJE Ka-
yecTBA IPOKATA COIJIACHO MPHUHATOH TEXHOJIOTHH H3 KaykKJIOH TNJABKH KOH-
«TpOJII/IpyeTCH OJHH CJHTOK.

Jsi KOHTPOJsi OT BepXHero 6JIoMca CJIUTKA GTPe3acTcst THMILEer Te.I-
muHelt okoJo 4% oOT NJAMHB TOLHOH UacTH, KOTOPLIH M ToABepractd
aHaMu3y HAa MAaKpOCTPYKTypy. B cayuae ofHapymenus jedeKra vTpezael-
cd CJOCAVIOIHE THMIIET M TaK [0 TeX IIOp, NMoka aHaJjH3 1le AacT M0J0-
JKUTeJbHOro pe3yJabTarta. HpOHeHT oTpesa ]'IpH6bIJIbHOfi TACTH CJHUTKCB
JaHHOM TJIAaBKH B caydae ofHapyxeHus Gpaxa upd BHIGOPOUNOM KOHTPO-
Je YCTaHAaBJAUBAETCA IO pPe3yJbTaraM KOHTPOJIA.

ITocne oTpe3a LOHHOH ¥ NpHOBLIILHOM 4acTell MPOKAT paspe3aeTcs HA
ornpejesieHHOe KOJMHUIeCTBO GJIIOMCOB B COOTBETCTBHHU C UMEIOILHMCH Habo-
pOM CTAaHAAPTHBIX MEPHBIX IJHH IJ51 KaxXA0T0 THIA M CedyeHHs NPOKaTa.

ITo paay npuYMH, B YaCTHOCTH #3-3a OTKJCHEHHII TIpH pa3sJuBKe
M [IPOKATKE, BEPXHHC OJIOMCHl MOTYT 0OKa3athCd MEHBLIIHMY MO JJIXHE, HCM
TpeOyeTca no crauaapry. B 3ToM caydyae HecTaHAapTHAs YacTtk [OAHOTO
MeTaJa nocTynaer Ha NCperjiaBKy BMecTe ¢ OpakoM.

C BHeJpeHHeM CHCTEMBI KOHTPOJs NPEANOJAraeTcsi BBECTH aJrOPHTM
packpost, TIp¥ KOTODOM OCTAaTOK «BepXHEH» rOJHOW uacTH TPOKaTa He BO3-
BpalllaeTcsd Ha MepernJaBKy.

CornacHo TNPHHATOH TEXHOJOTHH KOHTPOJb KAucCTBa M BHIGPAKOBKA
MeTaJjjla NPOMCXOAAT 1oc/e ONlepalHdy NPOKATKH Ha cTaHe «450».
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CHcreMa palHalUMOHHOTO KOHTPOJSI KauyecTBa, YCTAHOBJEHHAs  lia
GJAIOMHHTE, N03BOJIHT OGHapyxXHuBaTh OpakK y:Ke Ha NepBOH OmepauHH Tex-
HOJIOTHYECKOT0 INpollecca.

Takum o6paszoM, C BHeApPeHHEM CHCTEMBl paAHAaUHUOHHOI'O KOHTPOJs
Ka4yecTBa ropsiyero NpoKaTa M aBTOMATHYECKOH CHCTeMBl yNpaBJIeHHs pac-
KpoeM TIpejnoJaraercsi BBeCTH CJeJyloliiMe H3MEHeHHMsl B Mpouecce KOH-
TPOJMs U pacKpos NpokKara:

1) pacmoJjoxkeHHe JHHHH OTpe3a NPUOLIIbHOH YacTH CJIHTKa Oyner
onpefenfiTbCsd pasMepaMH H DPacloNOXKeHHEM YyCaLO4YHOH pakoBHHHL bo-
Jee TOYHOE OIlpelleJieHHe I'PaHulbl ycaJO4HOH pPaKOBHHBI IIO3BOJIHT C3IKO-
HOMHUTDH OIlpeJesleHHOe KOJHUECTBO TOJHOTO METaJlia.

Tak, cornacHO 3KCMepUMEHTaJbHbIM OdaHHBIM [l], B cperHem JJHHA
npuOBINIBHOM UYacTH NpOKaTa, ONpejesieHHasd CHCTEMOH  paAHallHOHHOro
KOHTPOJIA, OKasbiBaeTcss Ha 4—D5Y, MeHbllle AJHHBI, OlIpele]eHHOH Ha OCHO-
Be ONbITA H BH3yaJbHBIX HaOJIOAEHHH;

2) c BBeJEHHEM aJTODHTMAa DPAaCKPOA HEMEPHBIH TOAHBIH METajasn He
Oyner BO3BpalllaThCsi HA NepeliaBKy;

3) packpoil M BBIGPAKOBKY MNpOKaTa NpEeANO/araercs MPOH3BOLHTS
HEMOCPEACTBEHHO MOCJHE KOHTPOJSA KAauecTBa MeTajja 1o BeeH AJHHE Npo-
xara. OTcloa MOXKHO OXKHI4Tb ONPENEJCHHON 3KOHOMHH CDEICTB B pe-
3yJbraTe TOro, 4ro Opak oOHApy»KeH Ha HAuyaJbHOH CTalHH TEXHOJO-
rMYeCKOro IpoLecca;

4) cCylieCTBEHHBIM NPEHMYLIECTBOM pa3pabaThiBAEMOH CHCTEMBI pa-
NHAUUOHHOTO KOHTPOJIA KauyecTBa Topsvero NpoKaTa fABJSETCA BBELEHHE
MOJIHOM aBTOMATH3allMH TIpollecca KOHTPOJS H Tope3a npoxaTa.

Taxum o6pasoM, ofimiasi cyMMa OXHAZeMOH 3KOHOMHH, MOAJAEXKAlLAs
Y4eTy NpPH ONpeJeJieHHH TOJOBOTO 3KOHOMHUECKOTo 3¢ deKTa, cKJaabiBaert-
cAd K3 TpeX OCHOBHEIX 3/JEMCHTOB:

D: = 3, - 3,43, (1)

rae Jz — ob1as cyMMa OXHAAeMOll 3KOHOMIIH,

D, — pa3Mep OXHJA2eMOfl 3KOHOMHH TOAHOrO Me€TaJlJa B pesyJabraTe
TOYHOTO OIPEeAeJEeHHs] T'DAHULbl YCAA0YHOH DPAKOBUHBI

D, — pa3Mep 0XHAAeMOH 3KOHOMHMHM TOJAHOTO MeTannaa, O6YyCJaOBJEH-
HLIA BBELEHUEM aJI'OPUTMA pacKpPOs HPOKATA;

J; — BEJMUMHA OMHAAEMOA 3KOHOMHHM CPEeACTB B pe3y.bTaTe BhIG-
PAKOBKM J1€JDEKTHOrO0 METa/n1a H4 HaualbHOH CTaJAMH TEXHOJOT-
THY€CKOT0 npouecca.

B cBa3u ¢ TeM, uTO Ha CTaJAHH TNPOEKTHPOBAHHA CHCTEMbl pafiHalH-
OHHOro KOHTpOJSsI KayecTBa ropsiyero NpoKara OTCYTCTBYIOT  HCXOJHBIE
JaHHble, HEODXOAUMbBle IJsI pacuyetra MepBBIX JABYX COCTABJAMIUX CyM-
MapHOro rofoBoro a¢d¢eKkra, B HacTosllee BpeMs CTaBHTCA OoJee y3Kas
3ajaua: OIpeJesHTh MHHHMAaJbHBIH MNPOLEHT 3KOHOMHHM TFORHOTO MeTajja,
obecneunBaIOUINH OKYNaeMOCTb CHCTeMbl B CPOK, He NpeBblllaloumled HOpMa-
THBHOTO CPOKa OKyNaeMOCTH.

AGcoaoTHas BeJIHYHHA OXKHAAEMOI0 3KOHOMHYecKoro 3sddekra omnpe-
JeJIsieTcd 1o opMmyJie

rH:aE“‘wlﬂ.ny (2)
W’n.n = Cc + EH Kca (3)

rge Dy — BeAHUMHA OXHUIAeMOH 3KOHOMHH, OOYCJOBJCHHAA BHeApEHHEM
CHCTEMbl PAJHMALlMOHHOTO KOHTPOJS KauecTBa TOPSAYEro Ipokara,
W n.n— FOLOBble NpUBELCHHBIE 3aTpaThl, 0OYycJOBJeHHble pa3paboTKOH,
BHEJPEHHEM H 3KCIJyaTaliiell CHCTEMBI KOHTDPOJS, \
C. —rojoBble TEKYyLIHe Ppacxojbl, OOCYCJOBJEHHbIE 3IKCINyaTalHEH
CHCTEMBI;
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K. — no/inbie KanuTajibHble BJOKEHHSI B CHCTEMY KOHTPOJS, )

E, — HOpMaTHBHLII KOIG(MUUKUEHT CPABHHTEIHHON 3IKOHOMUHYCCKOU 3h-
dextusrnoctTH — 0,15. )

BejMunMHa MOJNBIX KATHUTAJbLHBIX BJOXKEHNH B CHCTeMY paaMalHOHHO-
ro KOHTPOJS ONpelesserca Kak CyMMa CTOMMOCTH C32BM, croumocTn pas-
paBOTKH MeXaHHUeCKO! 4acTH, CTOHMOCTH BCEH ABTOMATHKH  CHCTeMU
CTOMMOCTH PajvallHOHHON TOJIOBKH M H30TONA, CTOHMOCTH pas3paloTKu K HU3-

FOTOBJIEHHST OCHACTKY U MOHTaXKa CHCTEMEL
Pasmep rogoBbiX TEKYHIHX PACXO0B Oilpefeasiercs 1mo gopmysne

Cc = Ca -} Ca + Cp +- CJ -+ Cocm (4)

rae C, — cyMMapHble TO/OBHE TEKYyIHe pPaCXObl;
C, — 3apaboTHas njarta 00CJAYKHBAIOIErO NEPCOHana 3a TOJ;
C, — amoprusanus 000pyLOBAHHUA;
C, — 3arparsl Ha TeKyIIHH DEMOHT YCTAHOBKH;
C, — 3atpaThl HA 3JEKTPCIHEPIUIO;
Cyon — 3aTPaThl, CBA3AHHBIE € IKCIIyaTalHeHd OCHACTKH.
1. 3aTtpaTel Ha 3apaGoTHYIO TJIATY onpejeadiorcd no Qopmye

Cy = Suae P K- Kp Ky Kpopp, (5)

rae Sy, — uacosaa TapudHas CcTaBka 0O0CAYHKHBAIOUIEr) NEPCOHAAA;

P — uncneHHocTs mepcoHaaa, o0CAYKHUBAIOLIETO CUCTEMYy paiHanu-
OHHOTO KOHTPO.JIS;

K, — npoueur, onpeneasiowuit pasmep Qonaa mnpeMuid u 100JAT;

K;, — npoueHt oryucaenuii B (OHL COLHAALHOIO CTPAXOBAHUA,

K, -— nelcture ibublil poHI BpeMeHu padoThl;

ttp — KO3(DPUIHEHT, YUUTHIBAIOLHUA CTENEHb 3aHATOCTH OOCIYKHBAK-
uero nepcoxHasaa (1);

K, — pafionupli xKo3pduuuenT.

2. TopoBoit oD aMOPTH3ALHOHHBIX OTYHCJEHH{ ONpeleasercs 1Mo

bopmye
. I_L:'dd U-ua
a 100 T T (6)

rae L. — neHa cucreMbsl KOHTPOJAs 0€3 H30TOMa H OCHACTKH;
ad — NpOLEHT aMOPTH3AIMHOHHLIX OTHHC/AEHHI;
11,, — ueHa wu3oromna;
Thor — AEPHOA NOTAlICHHSA CTOMMOCTH H30TOIA.
3. CymMma pacxofloB Ha TEKyIIMH DPEMOHT CHCTEMbI 32 TI'OJ OPHEHTH-
POBOYHN NIPHHHMAeTCs PaBHOH €XXeroJHbIM OTUHCJEHHMSM Ha KalHTaJbHDIA

pPEMOHT

s @)

k]

C
100

rie H —mHopMa eXeroinelx OTUHMC/JIEHHH Ha KaNHTAAbHbLIH pPeMOHT.
4. Onpepenenne BEAHYHHBL TOJAOBHIX DACXO/0B HA 3JEKTPOIHEPTHIO

C, = Ng-K,-K, -t -T1.-S, (8)

rae Ng — norpeb/sieMas MOILHOCTD;

K, — ko3¢ dunnenT 3arpy3kn 3/1€KTPOABHIaTENsT N0 MOIUIHOCTH;

K, — norepu B ceru 3amoja;

tux — KAJBKYJALHMOHHOE BpeMs HA [POCBEYMBAHHE OJHOIO H3ACJIHS.

JTo BpeMs onpefenfieTcs CKOPOCTBIO JBHKEHHs NpoKaTa MO TEXHOJIO-
THYECKOMY IIpoleccy, INJHHOH IIpoKaTa.

II, —romosas mporpamMma npocBeYHBaeMBIX H3IENHE;

S — cToHMOcTh | KBT/4ac 3JEKTPOSHEprHH.
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5. Onpenejerde pasMepa 3arpar, OOYCJOBASHHBIX 3KCIyaTalHed
OCHACTKH:

CDCH _— HECH.JOZH, (9)
109
rne [, — CTOHMOCTb OCHACTKH;

Ogey — TOJI0BOH MPOUEHT AMOPTH3ALHOHHBIX OTUHC/ACHHH.

Tojg0BbIE TIpHBEICHHBIE 32TPATH, 00yCJ0B/IeHHbIe pa3paboTKol, BHepe-
HUEM H 3KChJyartamnued CHCTeMBbl paZHalHOHHOLO KOHTPOAs, OyAyT 3KOHO-
MHUYECKHM OINpaBAaHBl TOJBKO B TOM CJAyd4ae, €CJAH NPOEKTHpyeMmast CHCTeMa
KOHTPOJA OOecHneuyuT IOoJydYeHHe BIIOJHE ONPEeACJCHHOH 3KOHOMHH TOAHO-
ro MeTaJjuia, NpeBblIAIOMIeH 3TH 3aTPaThL:

31+92 ’l._ 83>CC+EH'KC' (10)

B nactosiulee BpeMsi MepBbie IBa 3JeMeHTa TOL0BOTO 3KOHOMHYECKOro
s¢pdexTa paccuuTaTh He INPEACTABJAACTCA BO3ZMOXKHBIM, T. K. CHCTeMa He
BHeApEHA B NPOM3BOACTBO. YTO KacaeTcs BeJAMUYHHB D3  9KOHOMHH OT
BHIIBJAeHHUS 6paka Ha HadaJ bHOH CTAaLHH TEXHOJOTHYEeCKOro Iporecca, To
OHa MOXxer ObITh onpejeeHa Mo AaHHLIM [KeBCKOro Meragsiyprayeckoro
3apoja-

B Hacrosiuiee BpeMsi KOHTPOJb KauecTBa NMPOAYKUHH craHa «DaoMuHr»
IPOU3BOJIUTCS TOJLKO TIOCJIE ONepalHil HaXKIauyHOH OYHMCTKH H MPOKATKH
Ha cTaHe «450». Ilo maunumlM 3asofga, npu stom Opakyercs 0,5—1% ot
obulero koJHyecTsa MetaJna, [locse BHeLpeHUsT CHCTEMBl PaZHALMOHHOrO
KOHTPOJIL KaduecTBa IIpOKaTa MNpeldnoJaraeTcs BHABIATL OpaxoBaHHbIE
YYacTKH MeTasjJa HelNOCPEACTBEHHO I10CJ¢ NPOKAaTKW Ha OJIOMHHIE,

B TakoMm c/ayuyae MOXKHO C3KOHOMHTb CPEeACTBA, pacxodyeMble Ha
OUHCTKY M NpoKaTKy (Ha craHe «450») OpaxkoBaHHOIrO MeTasJa.

Pasmep roJoBofl 3KOHOMHH 10 3TOMYy (aKropy omnpelesasercs 1o
dopmyJe

K
SSZE'Soﬁp'EGp'nrw (11)

i=1

I'le K-— KOJHUYECTBO OMNEPALMH 10 TEXIPOLECCY MeEXKAY OoliepalHeHd Ipo-
KaTKU Ha OJIOMHHTE U ONepaluil KOHTPOJIS,
S o5p— CTOHMOCTb 00paboTku | T MeTanna Ha Kax[IOH Ollepauuy;
3sp — npolenT OpaxoBanHoro metanaa (0,5—1);
IT, — rogoBass mporpaMma BHIYCKa MeTaJuia.
MupuMaJdbHYi0 BeJTHUYMHY 3KOHOMHHM MeTasana, 1pu AOCTHMKEHHH KOTO-
©o0#l paspabaTbiBaeMasi CHCTeMa KOHTpOJst OyJeT 3KOHOMHUYECKH onpaBja-
Ha, MOJKHO MOJYUHTDL U3 CJAeAYIOLIero paBeHCTBa:

91 +32+ 93 = CC+EH ) Kc (12)
91+32:CC_{_EHK:_93' (]3)

N3 sToro paBeHcTBa nojaydaeM GOpMyJay JAas  ONpelesIeRds MHHH-
MaJbHOTO MPOIeHTa YKOHOMHH TOL0BOro Mertajna Ag, NpPH IIpPeBbIIEHNH
KOTOPOro TpOoCKTHpyeMas cucTema oOecneydBaeT I[OJyvYeHHe 3KOHOMHYE-

ckoro sddekra:

HJAH

nr'CCp.M
rie Ccp, v — CPE€JIHEB3BCIICHHAasd XO03pacHeTHad cebecroumMocTs | T. TOR-

HOTO MeTa/na,;
[1,—nporpaMMma BBIIYCKa TOAHOTO MeTajja 3a TCOM.
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PacueTnl nckasaJjy, 4To fIpHMeHeHHe Ha liKeBckoM MeTaanyprudeckoy
3aBOJle NPOEKTHPYEMOH CHCTEMbl PaJHALUOHHOIO KOHTPOJIS KauyecTsa ro-
psiuero npoxKara u aBTOMAaTHYeCKOro yNpaBJeHHsA packpoeMm OyaerT 3KOHO-
MHYECKH 1ejiecoo0pa3HbIM TOJBKO B TOM cJyuae, ecldH OHa obecrneuut
fic/TyYyeHHe 3KOHOMHH rofHoro Merania 6ogaee 0,88%.

B npoTupHOM cayuae CHCTEMa OKaXKETCH HEIKOHOMHUHOH.
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