PaccmaTtpuBaeTcss HOMEHKIATypa BEPTHKAIbHBIX BaJKOBBIX MEJIbHUI], MCHOJIB3YEMBIX UIS MOMOJa
YIJIsl IPU MPUTOTOBJIEHUU TBLICYTOJIBHOW CMECH SIBIISIETCSl 3aMEHUTENIeM MPHUPOAHOro raza. OrMevaercs
OTCYTCTBHE IyOJMKAIIHiA, TIOCBAIICHHBIX BOMPOCAM HAJIEKHOCTH M TEXHMYECKOW AMArHOCTUKH paboymx
OpPraHOB BEPTUKAJIHHBIX BAJTKOBBIX MEIBHUIIL - TIOMOJBHBIX BaJIKOB U OETOBOM JOPOKKH MOMOJIHHON Yalliu
B TIpOIeCCe OKCIUTyaTalud. AHAIM3UPYIOTCS pa3paboTaHHBIE METOABl JUAarHOCTUPOBAHUS paboymx
OpraHOB OTHOCHTEIHHO BepTHUKambHOW BankoBod MmenbHUIIBI AG - MPS 180BK ¢upmer PFEIFFR:
BUOpAIIMOHHBIN METO/, OCHOBAaHHBIN HAa M3MEPEHUU M aHAJIN3€ BUOPAIIMOHHBIX XapaKTEPHCTHUK IMpolecca
MOMOJIa YTJIsl, METO/bI MapaMeTPHUECKON HISHTU(UKAIMK 1O TEePEXOTHON M YTOYHEHHOW MEepeXoIHOU
XapaKTePUCTUKON MENBHUIIBI, a TaKKe METO] HelapaMeTpU4ecKoi uaeHTuukanuu. PaccMmaTpuBaercs
METOJMKa MPOBEIEHUS MPOMBILUIEHHOW anpoOaiuu pa3padOTaHHBIX METOAOB JUArHOCTUKH COCTOSIHHS
pabounx OpraHoB BepTUKAIbHOW BalkoBoW MenbHUILI AG - MPS 180BK nHa OAO «MUBano-
@OpaHKOBCKLIEMEHT» U MPUBOASATCS MOJyYEHHBIE PE3YJIbTAThI.

KiloueBble cioBa: BepTHKaIbHAsS  BaJKoBas  MEJbHHIIA, METOABl  JTMArHOCTHPOBAHWS,
IPOMBIIIIJIEHHAs arpooanus.

The range of the vertical roller mills used for grinding coal in the preparation of pulverized mixture
is a substitute for natural gas is considered. The lack of publications on the issues of reliability and
technical working diagnosis of vertical roller mills - grinding rolls and treadmill preconceived milling
blends bowl during operation is noticed. The developed methods for diagnosing working bodies in relation
to the vertical roll mill AG-MPS 180BK of company PFEIFFR: vibrating method based on the
measurement and analysis of vibration characteristics of coal grinding process, methods of parameter
identification for transition and specified transient response of the mill, and the method of nonparametric
identification are analyzed. The methods of industrial testing of the developed methods of diagnostics of
operating vertical roll mill AG-MPS 180BK OJSC "lvano-FrankivskCement" are considered and the
results are shown.

Keywords: vertical roll mill, methods of diagnosis, industrial testing.

YK 621.74
M. C. YCUKOB, maructp, HTY «XII»

OCBOEHUWE HOBOM HOMEHKJIATYPBI OTJINBOK HA DTAIIE
TEXHUYECKOT'O NEPEBOOPYKEHUA JUTEMHOI'O
HNPOU3BOJACTBA

B craTtbe onucanbl MEpONPUATHSI IO OCBOEHUIO HOBBIX OTJIMBOK Ha 3Talle TEXHUYECKOTO NIEPEBOOPYKEHUS
JUTEHHOTO MPOU3BOJACTBAa. B KauecTBe NpHUMepa HECKOJbKUX TEXHUYECKHUX pEUIeHUN TIOoKa3aHa
TEXHOJOTHSl OTJIMBKH «TOPMO3HOW OapabaH» B YCIOBHSAX MOJEpHU3ANWK (HOPMOBOYHOTO YydacTKa
JIUTEUHOTO 1IEXA.

KiroueBble c10Ba: TEXHUUECKOE NIEPEBOOPYKEHHUE, OTIMBKA, (POPMOBOYHAS MAIIMHA.

BBenenue. B COBpEMEHHBIX YCHOBHAX JKECTKOW KOHKYPEHIIMM IPOAYKIHMH
JUTEHHOTO0 TMPOU3BOJACTBA IEPBOOUYEPEHOIO pELIeHUs TpeOyroT 3adadyu TIyOOKOH
MOJICpHHU3AIMH JINTEUHBIX IIEXOB, OOJBITUHCTBO U3 KOTOPHIX OBIJIO MOCTPOCHO B CEPEANHE
MPONIIOTO Beka. MopaiabHbIi B (PU3HUeCKuii M3HOC 00O0PYMOBAHHS JIMTCHHBIX IIEXOB
CEroJiHs TAKOB, YTO IPAKTUYECKU HE MPEACTABIIIETCA BO3MOXXHBIM KOHKYPHUPOBATH C
WHOCTPAHHBIMU TPEANPUATUIMHU O KauyecTBY JIUThs. bonee Toro, pelHOK TpeOyeT OT
NPEANPUATUN, B KOTOPBIX (YHKIMOHUPYIOT JIUTEHHBIC 11e€Xa, OBICTPOTO OCBOCHMSI HOBBIX
OTJIMBOK C 33JIaHHBIM KOMILJIEKCOM CBOMCTB. CKIIabIBAIOIASCSA TAKUM 00pa30M CUTYaLIHs
TpeOyeT pelarh MapajjiebHO JABYX 3aJad — COOCTBEHHO MOJEPHHU3AIMHU U OBICTPOTO
OCBOCHMSI TEXHOJIOTUM HOBBIX OTJMBOK, HE BXOASALIMX B THUIIOBYID HOMEHKIIATYPY
JUTEUHOTO 1exa. MIMeHHO m03TOMYy Hay4YHBIE UCCIIEIOBAHNs, HAIPABJICHHBIE HA JTAHHYIO
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TEMAaTUKY, CETOJHS SIBISIOTCS AKTYaJIbHBIMHU.

AHAIM3 JIMTEPATYPHBIX [JAaHHBIX M IOCTAHOBKA 3a4a4M MCCJICJ0BAHMS.
BonpocamMu  pEKOHCTPpYKIIMM  COBPEMEHHOTO IPOM3BOJACTBA  3aHUMAKOTCS MHOI'HE
uccienoBarenn B YkpanHe. Kak mpaBuio, 3TH UCCIIEI0BaHUS MPOBOAITCS B HECKOIBKUX
HAIPaBJICHUIX, CPEIU KOTOPBIX MOTYT OBITh BBIJEJICHBI HIDKE cleayromnue. M3ydaercs
CYIIHOCTb (rHaHCOBO-MOHETAPHOU PECTPYKTYpHU3aLINH, OpraHHU3alMOHHO-
YOPABJICHYECKUX HOBOBBEICHUN M PEUHXKUHUPHHIA, TEOPETUUYECKUE U METOJUYECKUE
npoOeMbl yIpaBJICHUsS HHTCHCH(UKAlUEel OOHOBIEHHS AaKTHBHOW YacTH OCHOBHBIX
MPOU3BOJACTBEHHBIX (OHAOB Ha MAIMHOCTPOUTENbHBIX mOpeampustusx [1, 2].
PaccmarpuBaloTcsi  BONPOCHI  NPEANOCBUIIOK — PECTPYKTYPHU3aLUMU  OTEHYECTBEHHBIX
OpEANPUATAA MU METOJAMYECKHE TMOJAXOIbl K OCYIIECTBICHUIO PECTPYKTYpHU3ALUU
NPEANPUSATUN 32 CUET Pa3pabOTKH COOTBETCTBYIOIIMX CTPYKTYPHO-JOTHUECKHX CXEM U
BBISIBJICHHSI MOTEHIMAIa MAalIMHOCTPOUTENBHBIX mpennpusatuii [3 — 5]. B psuge pabot
pPacCMOTPEHBI BOMNPOCHI TEXHUYECKOTO IEPEBOOPYKEHHSI KaK COCTABIISIIONIECH YacTh
mporecca pectpykrypuszamuu [6, 7]. OpHako, Hcclenys TEMaTUKy TEXHUYECKOTrO
NEPEBOOPYKEHUSA MAIIMHOCTPOUTENBHOIO MPOU3BOACTBA, OTMEYEH TOT (AKT, UTO
BOIIPOCAM  TEXHHUYECKOTO IEPEBOOPYKEHUS JUTEHHOrO0 MPOM3BOJCTBA  YHENAETCS
HE3aCTY)KCHHO Majo BHHMaHus. VICKIroYeHWe MOTYT COCTaBiIsAThH pabotel [8, 9], B
KOTOPBIX MPEMIOKEH pAX NPAKTUYECKUX METOAUK 110 OPraHU3alMu WU IPOBEICHUIO
TEXHUYECKOT0 IMEPEBOOPYKEHUSI B JIMTEHHBIX L€XaX OTEUECTBEHHBIX MPEANPUSATHUH,
Oasupyromuecs Ha aHanu3a (PaKTUUYECKUX TOoKa3zaTejedl JUHAMUKHU pabOThl U MPOCTOEB
o0opyAoBaHUs JTUTEHHOrO 1exa aupepeHIrpoBaHO MO YyYaCTKAMU U TEXHOJOTHMYECKUM
npoueccaMm [10, 11]. Mcnons3yro Takue Noaxoabl OTKPHIBAETCS BO3MOKHOCTD NMPOBEACHUS
TEXHUYECKOT0 TMEPEBOOPYKEHUSI JIMTEHHBIX I1I€XOB NP MHUHHMAJIbHBIX 3aTpaTax Ha
peanu3aluilo COOTBETCTBYIOIIMX Mepornpusatuid. [Ipu Takom BapuaHTe€ CTaHOBUTCS
BO3MOXHBIM TaK)X€ MPOBEACHUE B MOJIHOM O0bEME MEPONPUITHI 1O OCBOCHHMIO HOBBIX
OTJIMBOK HOMEHKJIATypbl, OTJIMYAIOIIECHCs OT THUIOBOM HOMEHKJIATypbl  JIUTHS,
M3rOTaBIMBAEMOro B JaHHOM 1iexe [12].

TexHuveckue pemieHusi M0 MOACPHU3AUMH (POPMOBOYHOI0 YYACTKA JIMTEHHOIO
nexa. B xadecTBe BapuaHTOB peajn3allid MOJIXO0J0B, OMUCAaHHBIX B pabotax [9, 12], Ha
0aze YYryHONUTEHHOrOo IieXa OBLI TPOBEIEH psAJ HCCICAOBAHMMA, TMOCBSIIEHHBIX
IIPOBEJICHUIO TEXHUYECKOTO MEPEBOOPYNKEHUS (POPMOBOUYHOIO ydacTKa JIMTEHHOrO 1eXa,
MMEIOIIETO IIeTbI0 3aMEHy YCTapeBIIEr0 BCTPSAXHUBAIOIIEE-TIPECCOBOTO (POPMOBOUYHOTO
000pyTI0BaHUS COBPEMEHHBIM 000pPYAO0BAaHUEM UMITYJIECHOW (OpMOBKHU. TaKoOM MOIX01
000CHOBaH TEM, 4YTO

XOThb nopaboTKa |
BCTPSIXHMBAKOIIIC- —
MPECCOBBIX MaIlIMH B
HaIpaBJICHUU

YCTaHOBKH CHUCTEM
ONTUMAJIBHOTO

yIpaBJICHUSA ;
BCTpsxuBanueM [13, —

14] 51 MO3BOJISIT
JIOCTUYb
OTIPEJICTICHHOTO

s dekra, Bce xxe HE

]
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Moo s | Tz === =T {1ty
Puc.1 — Cxema pOPMOBOYHOrO y4acTKa JIUTEHHOrO 1IeXa,
TIOLIEXKALIEr0 TEXHUYECKOMY IIEPEBOOPYIKEHUIO
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MOKET pPacCMaTpUBATBbCA KaK MaKCUMalbHO J(P(GEKTUBHOE MEpONpUsTHE B IUIaHE
MOJICpHU3AIIHH.

B kauecTBe OCHOBHOTO TEXHOJOTUYECKOI0 000pYyI0BaHUS BhIOpaHAa aBTOMATUYECKAsI
auHUS Ha Oa3e JBYXMO3MIMOHHOM MAIIMHBI UMIYJIbCHOW (OPMOBKH pa3paboOTKu
YxkpHUNTutmam. Cxema ydyacTka TEXHUUECKOTO MEPEBOOPYKEHUS MPUBEICHA Ha puC. 1.

B pamMkax TeXHMUYECKOro MEepPEeBOOPYKEHUsSI MPEAYCMOTPEH NEMOHTaX YCTapeBILETO
TEXHOJIOTMYECKOT0 000pYIOBAaHUS U MOHTaXX aBTOMATUYECKOW (POPMOBOYHOMN JTMHUU MOJ.
1216-6, B OCHOBY KOTOpPOWM TIOJO)KEH TPOTPECCHUBHBIA METOJ  HMITYJIBCHOTO
dbopMooOpazoBaHusl TpPHU M3TOTOBICHUU TMONY(HOPM M3 PaA30BBIX IIECUAHBIX CMECEH.
MoHTax mpeaycMaTpuBaeT YCTAHOBKY CIENyIOIIero oOopynoBaHUs: (opMoOBOUHAs
UMITYJIbCHAsI MAalllMHA, MEXaHW3Ma Cpe3aHus M3JIMIIKOB CMecH; Aemrdep; KaHTOBATEb;
TPAHCIIOPTEP OIOK; TpaHCIOpTep mnoiaydopMm; cOOpmUK (HOpPM; MEXaHU3M CheMa |
pacnapoBKH OIOK; MEXaHU3M yCTaHOBIeHHUS (opMm; OyHKep; al’parop; MHUTATENb;
MTHEBMOTHIPOO0OPYAOBAHKE; STIEKTPOOOOPYI0BAHNUE.

[TocnenoBaTenbHOCTh M MPOJOJDKUTEIBHOCTh BBHITIOJHEHUS OINEpaluid Ha JIMHUH
BBITIOJIHSAETCSA CUCTEMOM yrmpaBiieHus: Ha ocHoBe aBToMaTuku (upmel "FESTO" cornmacHo
3aJJaHHOM IUKJIOTpaMMe.

OCHOBHBIM y3JI0M JIMHUU SIBISIETCSI OJIOK UMITYJIbCHOM (POPMOBKH, 00€CIIeUUBAIOIINN
VIUIOTHEHHE CMECH 3a CYeT DSHEPruM BO3AYLUIHOTO HMIYJbCa U MOCIEAYIOLIYIO
noanpeccoBky. DyHKIMOHAIbHAs CXeMa, WUIIOCTPUPYIOIIAas TEXHOJIOIMYECKHUI Mpoliecce

U3rOTOBJICHUS 0Ty (opM, IpecTaBieHa Ha puc. 2 — 7 [15].
0
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Puc. 3 — CO0p KOMIIEKTa «HU3a), 3aCHIITKA
CMeChI0 POPMOBOYHOTO KOMITJIEKTA
«BEpPXAN

e d

Puc.2 — UcxonHoe moJI0)KEHNE MalIuHEI

B cucreme aBromMarM3anmMM MAaIIMHBI TNPEAYCMOTPEH HAJAIOYHBIA  PEXUM,
BKJIIOYAIOIINIA B ce0s J[Ba «MOJHATAJOYHBIX» PEXHMa: pad0oTa MEXaHW3MOB MAIIWHBI C
($hOpMOBOYHON CMEChIO; paboTa MEXaHW3MOB MaluHbl 0e3 GopMOBOYHON cMmecH. Bribop
PEXKUMOB OCYIIECTBIISIETCS ONIEPATOPOM C CEHCOPHOM MaHEIH yIIpaBiIeHUs.

A®JI Ha 0CHOBE UMITYJILCHOTO OJI0Ka 00eCTeYrBaeT BHICOKYIO IPOU3BOAUTEIHLHOCTh
¥ KayeCTBO YIJIOTHEHHs (OPM, UTO MO3BOJISIET MOTy4YaTh Ka4YECTBEHHBIE OTIMBKH Kak IO
re€OMETPUU U pa3MEPHON TOYHOCTH, TaK U MO YUCTOTE MOBEPXHOCTH.
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Puc. 4 — OnyckaHue KOMIUIEKTa «HU3a» HA Puc. 5 — IToBopoT cToIa,
CTOJI IOBOPOTHBIN HMITYJIbC
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Puc. 6 — IToampeccoBka Puc. 7 — IIpotsxka

OcBoeHne OTJIMBOK «TOPMO3HOM  Oapaban». I[IpuMeHeHMS  TEXHOJIOTMU

UMIYJbCHOTO (OopMOOOpa3OBaHusi, BBHINOJIHSIEMOW Ha OJOKE HMIYJIbCHOW (OPMOBKHU
aBTOMAaTUYECKOW JIMHUU, MOHTHPYEMOH B LIEXE B PAMKaX TEXHUYECKOTO IIEPEBOOPYKEHUS,
HAKJIA/IBIBAECT OIPEICIICHHBIC g
OTpaHUYEHHUsST HAa OCHACTKY. 5 i ¥ 5511
Tak, HOBas BHEApsAeMas -
MallliHa WUMEET OTPaHUYCHHE i
Ha BBICOTY ONOKU — 250 MM, Sl
TEXHOJIOTHS JIUTEHHON HOPMBI
JUISl U3TOTOBJIEHUS TOPMO3HBIX  .° |||
OapabaHoB TpeOyeT BBICOTY 1’
onoku 300 mm. IloaTomy B '
MJIaHe OCBOCHMUS HOBOM Lo
TEXHOJIOTUU HEOO0XO0ANMO ) k
ONpPENENIUTh, BO3MOXXHO JIU
YMEHBUICHUE BBICOTHI OITOKU

o

P

Puc. 8. Texnomorus nuteitHoi GopMBbI
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0e3 yXyIIIeHUs] KauecTBa JUTHIX e

OapabanoB. Jlnma otoro Oblna

i A VIl A /'I;"ﬂ;
BBINOJIHEHA 3D-monens / fleic A
i i KA V=
TOPMO3HOTO Oapabana u f (| A VA
Tl { \ b SN
CIIPOCKTHPOBaHAa  JIMTHUKOBAs B RO ‘Evhﬁ?
cucTema, Ipeanoararomas e AR lp:
UCIIOJIb30BaHUE YETBIPEX O

MUTaTEeNeW, TMOJABEICHHBIX O
pa3HBIMH yIJIaMH K OTJIMBKE.
BHyTpennsiss monocth Oapabana - : -
BBITIOJTHSATIACH OOJIBAHOM. = , =
Bces omnmBKa pacnosiaraercs B I
BepxHeW momydopmMe, BBICOTA
CTOSKAa COOTBETCTBYET BBICOTE - 4@
BepxXHEH OMOKU H (GOpMHUPYET
cratuueckuii Hamop. CymmapHast
IUIOIIAb CEYEHHUs MHTATENIeH N ' A
paccuuThiBaeTcs 1o  (dopmyiie
Ozana-/lutTepra

Puc. 9. Jluteitnas popma B cOope

G
F =
z num %/!\/@ (l)

rne G — Bec 3aJIMBaeMOro MeTalla, BKIIIOYAloIuil B cebst Maccy BCeX OTIMBOK B (hopMe U
BEC JIMTHUKOBOM cHCTEMBbI, IpuHUMaeM paBHbIM 30% OT Macchl BCETO 3aJIMBAaEMOr0
MeTaJa.

B ¢opmyne (1) npunsatsl Takue 0O0O3HAUEHHS: ) - IUIOTHOCTh YyryHa, U -
KOA(PUIIMEHT COMPOTUBICHHUS, g — yckopeHue cBoOOAHOrOo majxeHus, { —
IPOAOKUTENBHOCTD 3JIUBKH, C, OIlpeessiemMas o popmyJe:

t=8ﬁz’ )

rae t - BpeMst 3aluBKH, C, S - KOYPPUIIUEHT, 3aBUCALIUN OT TOJNIIMHBI CTEHKH, MaTepuaa
OTJIUBKM M crnocoba 3anuBku, Qs — Macca OTIMBKM C JUTHUKAMH, COOTBETCTBYIOIIAS
BennuuHe Q B popmyre (1) i pacuera cyMMapHO# IIIOMAAN CEYSHUS MTUTaTeNeH.

CraTudeckuii Hanop ornpenensercs mno Gpopmysie:
2

Hp~=H~ §_C
: (3)
rine H — BbIicOTa cTOsSKa OT MecTa MO0JABOJA
MeTaiia B (opMy, COOTBETCTBYIOIIASIBBICOTE
BepxHe# onoku, C — BbICOTA OTJIMBKHU, P — BbICOTa
OT JIMHUU pa3bemMa J10 BEpXHEW TOUKH Ha OTJIMBKE.
Texnonorust nureitHol ¢opmbel U ¢dopma B
coope TOKazaHel Ha puc. 8 w puc. 9
COOTBETCTBEHHO.
Ha puc. 10. nokazana 3D-monenbs TOPMO3HOTO
OapabaHa 1Isl KOMITBIOTEPHOTO MOJICTUPOBAHUS
mpoliecca 3arnoIHeHUs JIUTEUHON (HOPMBI.

Puc. 10 - Topmo3sHoii 6apaban ¢
JIMTHUKOBOM CUCTEMOM
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Pesynbprarsl
MOJIEJIMPOBAHMS IIPOLIECCOB
3amnojaHeHus:  QopMbl ¢
Pa3HOM BEIIMYMHOMN

CTaTUYECKOTO Haropa
npuBeAeHsl Ha puc. 11 — 13.
Pe3ynbprarsl
KOMITBIOTEPHOTO

MOJICTTMPOBAHUSL  MOKa3alH,
YTO BBICOTa OIOKH HE
OKa3bIBA€T CYIIIECTBEHHOIO
BIIUSAHKS Ha (PopMUpOBaHHE
BHYTPEHHHUX IIOJIOCTEH B
Tene OTJIUBOK. Jt10
O3HAYaeT, 9TO pu
BHEJPEHUU aBTOMATUYECKOMN
JTUHUAA Ha OCHOBE
UMITYJIbCHOTO mporiecca
dbopmooOpazoBaHus

BO3MOXEH BBIOOp OTOKH C
BeicoTOM 250 MM, T.e.
HUKAKOW 10pabOTKU camoro
UMITyJIbCHOTO ~ OJloKa  He

TpeOyeTcs. 310
oOecrieynBaeT TaKXe
BO3MOKHOCTbH AKOHOMUH

dbopMOBOYHOM cMecH  3a
CUYET YMEHBIIEHUS BBICOTHI
ONOKH,  peanu3ys, TeM
CaMbIM, MEPOIPUSITHS TIO

pecypcocOepeKeHUO B
TEXHOJIOTUN JUTEHHOTO
MPOU3BOJICTBA [16].
[Tomyuennas SKOHOMMS
MOXET OBbITh YyuYT€Ha B
TUTAHUPOBAHUHT
OopraHu3anuu npoiecca
TEXHUYECKOTO
MEePEBOOPYKECHUS

JIATENHOTO IIEXA.

Teunepatypa, °C

1260.00
1205.00
1113.00
1021.00
929.00
837.00
745.00
653.00
561.00
469.00
377.00
285.00
193.00
101.00
9.00

-

1205.00
1144.00

Bpens, [4,1,c] 000.00.05,593
3anoaueHo, % 100.00
Kunkas paza, % 100.00

YZ nnock., um 840.01 [206]

Ceopkal - fletanu?-1.00.psp
HIO MKM
Copyright 1996 -2005

Puc.11 — Pe3ynbTarsl MOETUPOBAHUSI POLIECCOB
3aroJIHeHUs1 (OPMBI IIPU BETMYMHE CTATUUECKOT0 HAIopa
H=200 mm

Temncparypa, °C

1260.00
1205.00
1113.00
1021.00
929.00
837.00
745.00
653.00
561.00
469.00
377.00
285.00
193.00
101.00
9.00

B

1205.00
1144.00

Bpemsa, [4.M,0) 000.03.52,57:
Janonueuo, % 99.40
Kunkas pasa, % 9.71

YZ nnock., mm 840.01 [206 ]

Ceopkal - QeTans2-1.00.psp
HMNO MKM
Copyright 1996 -2005

Puc.12 — Pe3ynbTaThl MOJACIMPOBAHUS TTPOIIECCOB
3anoJiHeHHs (OPMBI PU BEJIMUUHE CTATHUYECKOTO Haropa
H=250 Mmm

Ycanka, %

90.00
70.00
50.00
45.00
40.00
30.00
25.00
20.00
15.00
10.00
5.00
4.00
3.00
2.00
1.00

0.00
0.42

Bpens, [4,1,0) 000.08.22,642
Janonaueno, % 99.40
Kupkas pasa, % 0.00

YZ naock.. MM 840.01 [ 206 ]

Coopkal - fletans?-1.00.psp
HIO MKM
Copyright 1996 2005

Puc.13 — Pe3ynpTaThl MOIEIMPOBAaHHS POLIECCOB
3armojHeHus (OPMBI TIPH BEIMYMHE CTATHUECKOTO Harmopa
H=300 mm

BobiBoabl. Mcnionb3yro NoAX0Apl ONIEPATUBHOTO MEHEKMEHTA U METObI IIOCTPOCHUS
ONTUMAIBHON CTPATETMH TEXHUYECKOTO MEPEBOOPYKEHUS JINTEMHBIX 1IEXOB, B COYETAHUU
C COBPEMEHHBIMH METOJIAMUA KOMIIBFOTEPHOTO MOJCIUPOBAHUSA W ONTUMHU3ALMOHHBIM
MPOCKTUPOBAHUEM JIMTEMHOW OCHACTKH, OTKPBIBAETCS BO3MOXHOCTh IPOBEICHUSA
TEXHUYECKOTO TEPEBOOPYKEHUSA JIMTEMHBIX IIEXOB IMPU MHUHUMAJIBHBIX 3aTpaTax Ha
pealn3alnilo  COOTBETCTBYIOIIMX Meponpustuid. I[Ipm Takom BapuaHTe CTaHOBUTCS
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BO3MOJXHBIM TaK’KC IMPOBCACHUC B ITOJIHOM o0BeMe MepOHpI/ISITHﬁ II0 OCBOCHHIO HOBBIX
OTIIMBOK  HOMCHKIJIATYPHEI, OTJ'II’I“IEIIOH.IGfICH OT THIIOBOH HOMCHKIIATYPbI  JIUTbA,
HN3roTaBJIMBACMOI'O B JAHHOM IICXC

Cnucok aurepartypsl: 1. Kosanes, A. M. Ynpasnenue pecTpyKrypusaluen npeanpustusi: Monorpadus.
— K.: ABPUO, 2006. — 367 c. 2. KopnopatuBHoe ynpaBieHHE MAIIMHOCTPOUTEIBHBIM TPEANPHITHEM:
npo6iemsl, myTH pertenus. Monorpagwus / [Tox obur. Pexn. [{.3.1H. npod. I[lonomapenko B. C., 0.2.n., doy.
Acempemckoii E. M, / Aemopckuii konnekmug: B. C. Ilonomapenxo, E. H. Alcmpemckas, B. M. Jlyyxosckui,
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OcBoeHne HOBOWi HOMEHKJIATYPbl OTJIMBOK Ha JTane TeXHUYECKOro IepeBOOpY:KeHHs
aureiinoro npoussoacrea/ M. C. YcuxoB // Bicauk HTY «XIIl». Cepis: Hosi pimienns B cydacHux
texaonorisx. — X: HTY «XI1l», — 2013. - Ne 70 (1043). — C.41-47 . — biGmiorp.:16 Ha3s.

B crarTi ommcaHi 3aX0oaM IOJI0 OCBOEHHS HOBUX BWJIMBKIB Ha €Talll TEXHIYHOTO IEPEO30pOEHHS
JMBApHOTO BUPOOHMLTBA. SIK MPUKIAL OEKUIBKOX TEXHIYHUX PIIIEHb MMOKa3aHO TEXHOJIOTIIO BHIUBKY
«rampMoBHUH Oapaban» B yMOBaxX MoJIepHi3allii OpMyBaJIbHOI AUISHKY JTUBAPHOTO IIEXY.

KirouoBi ciioBa: TexHiuHe nepeo30pOeHHs, BUIIMBOK, (hOpMyBaIbHA MAIHHA.

This article describes the activities for the development of new castings in step technical re foundry.
As an example, several technical solutions shown casting technology "brake drum" in the modernization
of the forming section of the foundry.

Keywords: modernization, casting, molding machine.
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