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84305, r.Kpamartopck, 84305, Kramatorsk city,

[oHeukasa o6n., Donetskaya region,
YKPANHA UKRAINE

TenedoH/Phone: +38(06264) 7-82-24
®dakc/Fax: +38(06264) 8-99-32
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NOVORRAMATORSKY MASHINOSTROITELNY ZAVOD
HOBOKPAMATOPCKUM MALLIMHOCTPOMTEJIbHbBIU 3ABO4



HOBOKPAMATOPCKWU/ MALUMHOCTPOUTEJIbHbIN 3ABOA

NOVOKRAMATORSKY MASHINOSTROITELNY ZAVOD

HAMPABJIEHUS1 B OBJIACTU METAJUIYPITUM U NPOKATKMU. COPTOBbBIE MHJ13
METALLURGY AND ROLLING TRENDS. BILLET CCM

MpokaTHoe 060pyaoBaHue

FopHoe n o6oratutensHoe LLlaxTHO-Npoxoa4eckoe MeTannypruyeckoe

o6opyaoBaHue o6opyaosaHue o6opyaoBaHue 1 Basikv NPOKaTHbIX CTAaHOB
Mining and mineral—- sinking equipment Metallurgical Rolling-mill equipment
processing equipment equipment and rolls

Bocemb pecatunetuii Ha HoBokpamMaTopckomM MallMHOCTPOUTENIbHOM 3aBofe GOPMUPOBAINCL COOCTBEHHbIE
NPOEKTHO-KOHCTPYKTOPCKAas N TEXHONOrMyeckas LIKOMbl CO34aHUS YHUKANIbHOrO U CEePUNHOro MeTannypru-
yeckoro o6opyaoBaHus. MHorve metannypruyeckmne komniekcol ¢ mapkoin HKM3 npeacrtaBnaioT coboii wenes-
Pbl MMPOBOrO MAaLUMHOCTPOEHMS.

B nocnepHue pecsatunetma "HKM3" nprnobpen 60bLLOM ONbIT B N3roToBAEHM 060pyA0BaHMS MalLVH Henpe-
PbIBHOMO NINTbs COPTOBbIX U CNSIG0BbIX 3aroTOBOK.

HayaB ocBoeHMe Npon3BoACcTBa AaHHOr0 B1Aa NpPoAyKLUMK C BbINOSHEHUS 3aKka30B aBCTpuiickor dupmel VOEST-
ALPINE (VAIl) Ha n3roToBfieHne No ee VHXUHUPUHIY obopynoBaHus MHJI3 ons metkom6uHaToB ['epmaHum,
CLUA, Poccum 1 YkpanHbl, Mbl EPELLIN K CO34aHMI0 MALLWH HEMPEPBLIBHOIO INTbst MO0 COOCTBEHHOMY UHXUHN-
PUHTY.

CoptoBble MH/I3 paspaboTaHHble Ha HKM3 peanuayioT cOBpeMeHHble BbICOKO3I(D®dEKTUBHBIE TEXHOOMN
HenpepbIBHOMO NNTbS BbICOKOKAYECTBEHHOM CTaNlbHOM NPOAYKLMK. B OCHOBY TEXHONOMMMN U KOHCTPYKLIMW MaLLWH
NMOJIOXeHbl COOCTBEHHbIE MEPEefOBblEe HAYYHO-TEXHUYECKME, TEXHONOrMYEeCKME U MPOEKTHbIE PEeLUEHUS.
TexHuyeckmin ypoBeHb MHJI3 NOCTOSIHHO COBEPLUEHCTBYETCS C LIMPOKUM MPUBAEYEHUEM TECHO
coTpyaHuyatowmx ¢ HKM3 HayyHo-mccnenoBaTelbCkux U NPOEKTHBIX MIHCTUTYTOB MO A@HHOMY HarnpaBsieHuIo.

MoabEMHO-TPaHCNOPTHOE U
cneumnanbHoe 06opyaoBaHve

Ky3HeuHo-npeccoBoe n
Tepmuyeckoe o60pyaoBaHne

JleTanv aHepreTnieckoro
060pyaoBaHns, CynOCTPOEHNS!
1 06LLero MalMHOCTPOEHS
Parts of power-generating
equipment, ship building and
general engineering

Press-forging plants and
heat-treatment machinery

Handling and
special-purpose equipment

Eight decades on the Novokramatorsky machine-building factory were formed own design and
technological schools of creation unique and serial meTannyprudeckoro the equipment. Many
metallurgical complexes with mark HKM3 represent masterpieces of world mechanical
engineering.

For last years on "HKM3" wide experience in manufacturing is saved up

The equipment of cars of continuous moulding high-quality and cns6oBbix preparations.
Having begun development of manufacture of the given kind of production from performance
orders of Austrian firm VOEST-ALPINE (VAI) on manufacturing on it to equipment engineering
cnsbosbix MHJ13 for meTkombuHatoB Germany, the USA, Russia and Ukraine, we have passed
to creation cnsi6oBbIx cars on own engineering.

Continuous casting machines for billets casting (billet CCM) designed by NKMZ implements
modern high-performance technologies of a high-quality steel products continuous casting.
The technology and machines design are based on advanced scientific and research,
manufacturing and design solutions. Technical level of CCM is constantly improved. There are
many scientific and engineering institutes cooperate with NKMZ in this field.

MWHN-3ABO/, MINIPLANT
METAJITYPITMYECKOE JIMTENMHO-MNPOKATHBIE NMPOKATHOE
NMnPON3BOACTBO ATPEFATbI MPON3BOACTBO
METALLURGICAL CAST-ROLLING ROLLING
PRODUCTION MACHINES PRODUCTION
MPAMOE TOJICTOJINCTOBBIE CTAHbI
BOCCTAHOBJIEHUE XEJIE3A PLATE MILLS
IRON DIRECT REDUCTION I
| CTaHbl ropaye
npokaTtku
ACT EAF Hot rolling mills
JlomonepepaboTtka [a3oouncTka
Scrap processing Gas claning HOJ&(?ESSHE CraHbl CTekkens
STRIP MILLS Steckel mills
| CT1aHbl X0NnoaHom
BHEMNEYHAA OBEPABOTKA npoKaTKy
AFTER-FURNACE LADLE TREATMENT Cold rolling mills

KoBLu-neyb
Ladle-furnace

Bakyymatop
Vacuum caisson

HEMPEPbLIBHAA PA3JINBKA
CONTINUOUS CASTING

OCHOBHbIE OTNUYUTENbHbIE HepTbl COpTOBOFl
MHN3:
H BbICOKOE Ka4eCTBO OT/IMBAEMbIX 3aroTOBOK;
H BbICOKasi MPOU3BOAUTESIbHOCTb;,
H BblCOKas HAleXXHOCTb.

OCHOBHble peLllaemMble 3agadn:
H pa3nmBKa LLUMPOKOro pa3mMepHOro coptamMeHTa,
H pa3nuBkKa LUMPOKOro Mapo4yHOro coptameHTa.

[OMHbBIV TEXHONOMMYECKUI LK Pa3nmBKu,
BK/IHOYAET:
H NOArOTOBKY CTanu K pasfnmeke B KpUCTanaM3aTopbl;
H IUTbE CTav B KPUCTaNNN3aTopbl OTKPLITOM
CTpyen v ¢ 3aLumTon;
M OpesKy CNuTKa Ha MepHble 3aroToBKY;
N KNleiMeHne 3aroToBoK;
H OXxnaxpaeHve v Bblgavy 3aroToBoK;
M B3BELLMBaHWE 3aroTOBOK;
H yakoBKYy 1 06BA3KY 3aroTOBOK.

COPTOBbIE CTAHbI
SECTION MILLS

ArPErATbl OTAEJIKA
FINISHING LINES

HATPEBATEJIbHbIE MNMEYA

HEATING FURNACES

The basic distinctive lines high-quality MHJ13:
| high quality of cast preparations;
| high efficiency;
| high reliability.

The basic solved problems:
mrazlivka a wide dimensional assortment;
mrazlivka a wide branded assortment.

Full work cycle pasnueku,
includes:
m steel-preparation to pasnueke in crystallizers;
m steel-moulding in crystallizers of the opened
stream and with protection;
m porezku an ingot on measured preparations;
m klejmenie preparations;
m cooling and delivery of preparations;
m weighing of preparations;
H packing and o6Bs3ky preparations.
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OAO "OMYTUHCKUIA MET3aBOA,"
PLC “Omutinsky metzavod”

"ocynapCTBEHHOE YHUTapHOE
npegnpuatne
JNINTENHO-MNPOKATHbI 3aBOL,
Government unitary enterprise
continuous casting direct rolling plant

AmypmeTann
Amurmetall

YAO «A30B3N1EKTPOCTasIb»,
r. Mapuynonb
YAO «A30BaneKkTpocTaib»,
r. Mapuynonb

Ba30BbIli nepeyeHb NOCTaBOK U YCAyr:
M OCHOBHOE MexaHuyeckoe 060pynoBaHuE;
B CMEHHOE TeXHOJIorn4eckoe 060pyaoBaHue;
m BCromorartesisHoe 060pyaoBaHue;
B 060pyaoBaHue cHabxeHns cpegamu;
W 351eKTPO06OPYA0BaHNE, CUCTEMA YNPAB/IEHNS,
KUTMnA,;
H 3anacHble 4acTu;
W YyCNyru:
» UHXUHUPWHT;
» wed-MoHTax 1 wed-Hanaaka;
» 0Oy4YeHue.

Basic list of deliveries and services:
m capital mechanical equipment;
mremovable manufacturing machinery;
mauxiliary;

m equipment for medium supply;

m electrical equipment, control system,

instrumentation;

W spare parts;

H services:
» engineering;
» installation and adjustment supervision;
» training.
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OCHOBHbIE TEXHUYECKMWE PELLEHUS1 U MPEMMYLLECTBA:

- ﬂlN DrUYecKoro 3asoaa THE MAIN ENGINEERING SOLUTIONS AND ADVANTAGES:
ﬁ | H ! il .3
|
F B onTuManbHas GopmMa BHYTPEHHUX NOBEPXHOCTEN NPOMEXYTOYHOIO KOBLLA; m optimal form of the tundish ladle inner surfaces;
H 3aMeHa NMPOMEXYTOYHOro KOBLUA B MPOLLECCE Pa3SINBKU; m replacement of the tundish ladle during casting;
B cuctema ObICTPOI CMEHbI PA3NIMBOYHBIX CTaKaHOB; m system of casting nozzles quick changing;
H Pa3iMBKa C 3alMTON CTPyM MeTanna OT BTOPUYHOIrO OKUCNEHUS; m casting with metal flow protection from the secondary oxidization;
B BbICOKOCKOPOCTHOW KPUCTann3aTop; m high-speed mould;
H CUCTEMa 3/IEKTPOMarHMTHOro NepemMeLlnBaHns B KPUCTanIM3aTope; B electromagnetic stirring system in the mould;
H aBTO3amnyck py4bs; m strand automatic startup;
B JVHaMunyeckas MOAeslb BTOPUYHOIO OXNaXAeHUS; m dynamic model of secondary cooling;
E cucTema nnaBHOro pasrmba cnmrtka B AByxdaszHOM COCTOsSiHUKM o meToamke HKM3; m system of ingot smooth unbending in two-phase condition by the procedure of NKMZ;
N KJerMeHMe 3aroToBOK B MOTOKE; m ingots marking in flow;
H cucTema OnTUMasnbHOro Packposi CAnTKa,; m system of ingot optimal laying-out;
B ONTMMU3NPOBAHHAsA Cxema OxnaxaeHust u y6opkn 3aroToBOK; m optimized scheme of ingots cooling and handling;
B BbICOKWI YPOBEHb aBTOMaTM3auuny; m high level of automatization;
H HenpepbiBHOE N3MepPEHNEe 1 KOHTPOJIb TEXHOJIOMMYECKMX NapamMeTpoB npoLecca B continuous measuring and control of casting process technological characteristics;
pasnuBeku; m changing of the main technological blocks;
B 65104Haa 3aMeHa OCHOBHbIX TEXHOJIOMMYECKMX Y3/10B; m high level of unification and changeability;
H BbICOKas CTENeHb YHUPMKALMN 1 B3aNMO3aMEHAEMOCTH; m high reliability of equipment and systems;
B BbICOKAas HaAEXHOCTb 060PYA0BAHUSA N CUCTEM; B low maintenance charges and engineering service costs;
B HU3KME SKCMJlyaTauMOHHbIE PacXobl U 3aTpaTthl HA TEXHUYECKOe 06CNyXnBaHWNe; B easy servicing and maintenance;
B npocToTa 06CNyXMBaHUS U 3KClyaTauuu; m safe work places.
m 6e30nacHOCTb paboymx MecT.

Engineering data of the billet CCM

TexHnyeckmne napameTpbl copToBbix MH/3 %

BazoBebIli pagnyc, m 7 7 7 7 6 11 Basic radius, m
KonnuyecTtso pyybes, LWT. 6 6 3 2 6 3 Number of strands, pcs
EMKOCTb KOBLUA, T 160 160 75/50 30 130 60 Ladle capacity, t
[opoBasi NPoON3BOANTENBHOCTL, ThiC. T/rog, 1000 1000 320 220 1000 460 Annual capacity, thousand t/year
[0 125...150
PasnuBaemoe ceuyeHve, MM [1100...150 | 71 100...150 1150 [d110...150 O 125...150 O 250 Casting section, mm
O 400
CkopocTb pa3nueku ceveHus kB. 100, M/MUH no 5,5 0o 5,5 Speed of square section casting 1004100, m/min
CkopocTb pasnuBku cevyeHus kB. 150, M/MUH no 3,3 no 3,3 no 3,3 no 3,0 no 3,2 0o 2,1 Speed of square section casting 1504150, m/min
[nvHa runb3bl KpucTanamsarTopa, Mm 1000 1000 1000 800 800 800 Mould tube length, mm
MexaHnaMm kayaHus PbluaxHbIli anekTpomexaHuyeckuii  Lever-type electro-mechanic PeCCO%'g;?J:ggﬁgﬂg“eCK”ﬁ Swinging mechanism
Cuctema SMIN MpenycmoTpeHa Provided Het No Ja Yes [a Yes Electromagnetic sterling system

MnaBHbIA pas3rnb

Cuctema pasruba cnutka Soft unbending

MnaBHbIn pa3rnd Soft unbending - Ingot unbending system




U DBHE DJI10 bJ1U F n 110 OPI £ . CranepasnmBOYHbIA CTEH,
BbICOKC DPC 0 PA : Steel casting stand
Ontumusaums GopmMbl MPOMKOBLLA
. 5LU : J : : - J < A Tundish ladle form optimization MpenmyLiecTea:
U L . - VHOVBYAYasIbHbIA NPMBOM, NoabemMa
pbIYaros;
- HenpepbIBHOE B3BelUMBaHMe meTanna

B CTaJIbKOBLLE;
- aBapuNHbLIN NPUBOA MOBOPOTA;
- OnepaTuBHBIN AOCTYN K MEXaHNU3Mawm;
- yoo6CcTBO aKcnayaTauum

1N 06CNYXUBaHUS.

PerynupoBaHue 1 3aliyta notoka MeTansia

13 NPOMKOBLUA PasnuBoyHas gyra 3BO
B - _Advantages: _ Casting arc of secondary cooling area
Control and protection of the metal flow - individual arms lifting drive;
from the tundish ladle - continuous weighing of metal in the MpenmvyuiecTaa:
steel ladle; - XecTKasi, yCToM4MBasi HanpaBnsioLlas ¢ ONTUMabHbIM
- emergency swinging drive; pacrnoioXeHnemMm poJInKos,
[ @ @ - operative access to mechanism; - ONTMMaJibHOE BTOPUYHOE OXNaXAEHNE 3aroTOBKU;
O g - ease of maintenance and services. - CEKLMOHMpOBaHMEe KaMepbl Mo PyybaMm,

@ - addeKkTUBHAs CUCTeMa NapoyaaneHus.
I!! 2 Advantages:
& 7/////////{é “fleTyyas 3ameHa” NPOMKOBLLA - stable steady slide with optimal roller layout;

- optimal secondary cooling of ingot;

® 5 5 d . A c 2 B .
. . - chamber sectioning by strands
“Flying change” of tundish ladl : . 2
@ @ 3 B c M) EiEge” @ el @ells - effective air-removal system.
\‘ ‘ “\
T T
‘ ‘ 4]p]|F
BbICOKOCKOPOCTHOW KpUCTanan3aTop u
- MexaHM3M KayaHus
/ Sees 5]E High speed mould and swinging
/ mechanism
Tenexka NPoOMKOBLUA [MpOMeEXyTOYHbIN KOBLL
Tundish ladle carriage Tundish ladle
ONTUMM3aUMS PEXMMOB OXJTAXAEHUA B MpeumyLecTea: Advantages:
3BO, aMHamunyeckasi Moaesib BTOPUYHOIO MpenmyLiecTaa: . . o
X oxnaxg,eHMﬂ a p RELLE - YHMBEPCA/bHOCTb - BO3MOX- - universality — possibility YcTaHOBKa KPMCTaIIM3aTOPOB U MEXaHU3MOB KadaHus
o E Obtimization of cooling modes in - TOYHOE LeHTPUPOBaHME Pa3IMBOYHbLIX CTakaHOB HOCTb OCYLLLECTBJIEHUS to implement the following Moulds and swinging mechanisms unit
9 P d i 9 d . del no py4bsam; cnegyloLwmx TEXHONOrMn casting
s?con a:jy Ccoo |n?_ area, dynamic moade - HenpepbIBHOE B3BELUMBaHME MeTasia B NPOMKOBLLE; pasNBKM: technologies: MNpenmyuiecTsa: Advantages:
. OT secondary cooling - HajexHas Tennosas salmta 060pyaoBaHus u - OTKPBITON CTpYyeii: - by open jet; - BI04HAs KOHCTPYKLMS; block str%ctﬂre'
06CNYXMBAIOLLErO NepcoHana; - 3ALLMLLEHHON CTPYEii:; - by protected jet; - aBTOMAaTN4ecKoe noAkiioHeHne t o 6 Gl d
e e - yoo6CTBO aKCMIyaTauymu 1 06CayXMBaHNS. - pa3fNnBKa Co CTOMOPOM; - stopper rod teeming: OXJIaXOEHUS U CMa3Ku K KpucTan- -Iilf)roicg?igrr:et% ItC)hneOmgL?%!ng il
- . ; i i . nn3aTopy; : )
6eccTonopHas pas3nuneka; teeming without stopper rod; i aBTOMaPI'yVI‘-IeCKoe HOAKTIOYeHIE -auto connection of cooling to the
Advantages: : ; - obecrneyeHne BCbITUS - emergence of mixtures OXJTKAEHWS K NEepBOiA CeKLmm g(r)s;”ieog?:af)f secondary
[MpuMeHeHne cncTem a1eKTPoOMarHUTHOro - accurate centering of casting nozzles by strands; NpVMeceii 1 BKIIIOYEeHNI and inclusions is provided 3BO; ti gl f',l fi ity of
BO3[ENCTBUS HA CIIUTOK - continuous weighing of the metal in the tundish ladle; 0CTUraeTcs: by means of: - OMTMMasIbHbIV NPOGWUIIL BHYTPEH- _tohp Ima I%r? It? o [ G ©
F - safe thermal protection of the equipment and - reomeTpueit GpOpMbI BaHHbl - geometric shape of the Hel MoNIoCTN rMNIb3bl KPUCTaNN- e ”?8."1. uoe, -
Using of ingot electromagnetic maintenance personnel; NPOMKOBLLA; tundish ladle pot; 3aTopa; 'DIOS&;' ility to n}OU”tt_ system o
control systems - convenient maintenance and Servicing. - PacnofioXXeHnem N KOHCTPYK- - |ayout and structure - BOBMOXHOCTb YCTAaHOBKU electro magnetic stirring.
uMen noporos. of dams. cuctembl SMIT.




Carry-over tables

TaHyLle-NpaBuibHas MallnHa
Withdrawal straightening machine

TpaHCMOPTHbIE POMbraHr 6

MpenmyliecTtea:
- 6/104Has KOHCTPYKLMS;
- NaBHbIA Pa3rmd CAnTka;
- TENnoBasg 3awmTa;
- BaJIkM C TEPMOCTOMKON HamnaaBkon.

Mpeumyliectsa:
- 9KOHOMMWYHAs CUCTEMA OXNAXOEHMS;
- 9ddeKkTBHaAa cUCTEMa CMa3Ku;
- BHELLHEee pacnosioXeHne nNp1MBoaoB.

Advantages:
- economic cooling system;
- efficient lubrication system;
- external drives arrangement.

Advantages:
- block design;
- smooth ingot unbending;
- thermal protection;
- rolls with thermal-resistant facing.

MonyxecTkaa 3aTpaBka Pa3rpy3o4Hbin ctennax
s Semi-rigid dummy bar Discharge rack
PexyLuee ycTpoinicTeo
Cutting unit
- Mpenmyuiectra:
lvppaBnnyeckne HOXHULLbI MalumHa rasoBow pesku - [O/IrOBEYHOCTb;
Hydraulic shears Gas-cutting machine - yO0GCTBO XpaHeHUs U 06CY>XUBAHUS;
- oy6nunpyloLlas cuctema OTAENEHUs! OT 3aroTOBKU; MpenmyLLecTea:
MpenmyLiecTra: [MpenmyuiecTsa: MJaBHOCTH XO . : o
) - 0a npu BbITArMBaHNN; - coKpallleHne ANNHbI TPAHCMOPTHbIX POJSIbFraHroB; KaHTyloLmii XonoAnabHUK

- aBTOMATNYECKas CLCTEMA MEPHOT0o pe3a; - aBTOMaTM4eckasi cuctemMa MepHoro - PEMOHTONPUFOAHOCT.  GLICTPOB OCEOBOXAEHME PONbrAHIOB OT 3arOTOBOK i G i es
- cuctema ybopku XBOCTOBOWA pesa; .

06pesn ¢ IMHUN Pyybs; - cuctema ybopkun XBOCTOBOW 06pesun .
- 6nquaﬂ 3ameHapy C NVHWM qubz. P Advantages: . Advantages: _ MpenmyLlecTsa:

Advantages: . B SO I'f?’ " d maint - carry-over tables length reduction; - MPMBOJA KaHTOBKM 3arOTOBOK 1 annaparypa

A . . - convenience or storage and maintenance; - fast discharge of billets from tables. NPaBNeHNs] BbIHECEHbI U3 FOPSYEN 30HbI.

- automatic cutting-to-length system; Advantages: - standby system of separation from billet; d o &
- system of tail crops handling from - automatic cutting-to-length system; - stroke smoothness at withdrawing; Advantages:

strand line; - system of tail crops handling from - maintainability. - billet tilting drives and control equipment are
- block changing system. strand line. brought outside hot zone.
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BHeOpeHve CUCTEM OLEHKU BHeOpeHve cucTeM KOHTPOsS
KayecTBa 1 atTecTauum napameTpoB MpoLecca u
BbiTArvBaHne 1 nnaeHblin pasrué HenpepbIBHO-NNTLIX 3ar0TOBOK OMarHOCTUKM PaboThbl
3aroTOBOK B ABYX(A3HOM CkopocTHas nopeska Ha OnTUMN3MpPOBaHHas cxema YBeNMYeHNEe EMKOCTU B MOTOKE 060pynoBaHus
cocTosHum no metoamke HKM3 MRS AL y6OpKy 3aroTOBOK € py'bs XONOANNbHMKA Introduction of quality Introduction of process
Withdrawing and smooth unbending _ _ Optimized flow chart of Cooling bed capacity assessment system and parameters control and equip-
of billets in two-phase state according High-speed cutting-to-length billets removing from strand increase approval system for billets ment operation diagnostics
to NKMZ procedure continuously-cast in flow systems




BCNMOMATATEJIbHOE OBOPYAOBAHME, KOHTPOJIb KAHECTBA, SHEPTrOOBECINE4YEHUE, ABTOMATU3ALMUSA
AUXILIARY EQUIPMENT, QUALITY CONTROL, POWER SUPPLY, AUTOMATION

‘:I
= .
FTATE/IbHOE OBOPYOOBAHUE:
] . . AUXILIARY EQUIPMENT- CUCTEMbI SHEPITOOBECIMEYEHUA POWER SUPPLY SYSTEMS
| i — — MJJL EW
] o & B CYCTeMbI rmapasfvky; B CUCTEMbI Nojayu m hydraulic systems; B natural gas and oxygen
= W_I B mn = — H CUCTEeMbl MHEBMATUKN; NMnPUPOAHOro rasa n Kncnaopoaa; B pneumatic systems; supply systems;
=1 |‘I Ii)H | [ [©) m obopynoBaHune As pasorpesa u CyLiku (MPOMKOB- H CUCTEeMbl CMa3Ku; B CUCTEeMbl MHEPTHbIX ra3os, m lubrication systems; m inert gases systems,
LUK, CTaKkaHbl-403aTopbl, MOrPYXHbIE CTakaHbl); B cucTeMa NepBUYHOrO 1 m primary and secondary
T L I [ m obopynoBaHne Ons 3amMeHbl GyTepoBKM MNPOMKOB- BTOPUYHOIO OXNIaXOEHUS; cooling systems;
u wern; H cuctemMa oxnaxaeHus 060py,EI,OBaHVI9|. ® equipment cooling system.
m 06opyaoBaHue ans 06CNyXMBaHMS KPUCTaIN3aTo-
POB 1 CTONOPHbIX MEXaHN3MOB; .
W CTeHAbl 1 WaboHbl 4519 HaCcTPOVikM 060pya0BaHMS;
Crennax Bblgauu @ 13 N CTeHAbl 419 XPaHEeHUs CMEHHOIO TEXHOJI0MMY4EeCKOro
Delivery rack obopynoBaHus;

m npurcnocobneHns ong TpaHCNOPTUPOBKK.
[MpenmyliecTtsa: MpaTtueH-kpaH

- cucTema B3BelUMBaHUS (Mo BbIGOPY); Delivery rack @ @

- cMcTema ynakoBKM (Mo BbIGOpPY); O i)

m heating up and drying equipment (tundishes, weigh-
- cucTema 06BA3kK (No BeIOOPY);

ing nozzles, submerged entry nozzles);

- cTabunmnsauma paboTbl y4acTka Bbloayun n m tundish lining changing equipment;
CK1agMpoBaHNS 3aroToBOK. ® molds and stopper rods maintenance equipment;
Advantages: m stands and templates for equipment setting up;
- weighing system (option); m stands for changeable process equipment;
- packing system (option); o = (o] = m transportation accessories.
- binding system (option); J o J
- billet delivery and storage areas operation stabilization. % :
u = = " OHTPOSIBHO-U3 cuc
KOHTPOJIbHO-U3BMEPUTEJIbHbIE CUCTEMBI:
INSTRUMENTATION MANAGEMENT SYSTEMS: TEMA ABTOMATVISALIM: -~ AUTOMATION SYSTEM:
YpoBeHb 1 (6a3uncHbIin). Pelnaemble 3apayn: Level 1 (basic). Tasks being solved:
12 » ynpasneHne NpuBoaamu; » drives control;
B CUCTEMa B3BELIMBAHMS MPOMKOBLUA; » U3MepeHune 1 perynmposaHne napamMmeTpos; » parameters measurement and control;
W CUCTeMa peryampoBaHns YpOBHS MeTanna B » onepaTUBHOE yrnpaB/ieHNe N HabnaeHE; » operation control and supervision;
: Z : NPOMKOBLLE, » OMarHocTumka. » diagnostics.

E cuUcTeMa M3MepeHus TemnepaTtypbl MeTanna B
NPOMKOBLLE;

B CUICTEMA V3MEDEHMS 1 DErVAMDOBAHMS YOOBHS YpoBeHb 2 (ONTMM3aums 1 KOHTPOAb TEXHOJIOrMYECKOro npoLecca): Level 2 (process control and optimization):
Ve B K E T pT Y -p ypP KOPPEKTUPOBKA; OTCMEXNBAHNE U BblAavya ONTUMasbHbIX Correction, tracing and delivery of production process tasks
| ] - || il | | - CV?CT"";J: MSMZ ‘;HE’I‘A”H" 2?;xgp2’a fona 3a[jaHnil MPOLLECCa MPOM3BOACTBA HA 6A30BbIil yPOBEHb; | to baseline,
P P ha ap ) 0a3a JaHHbIX TEXHONOMMYEeCKNX NapaMeTpoB, B TOM YUCTIE: Process parameters database including:
) - » pacyeT ONTUMasIbHOW CKOPOCTU PasfvBKU; » optimum casting speed calculation;
m tundish weighing system; P P P P - - 9 sp -
m tundish level adjustment system; » pacyeT ONTUMasIbHOrO pexuma oxaaxneHus; » optimum cooling mode calculation;
o = m system of measuring tundish metal temperature; » pacyeT ONTUMAJILHOMO PACKPOSi 3arOTOBOK; » optimum billet layout calculation;
m system of measuring and adjustment of metal - - - - .
, - ' level in mold: » ClieXeHuVe 3a NIaBkoW 1 perncTpaumnst SaHHbIX N3MepPeHnia; » melting process tracing and measurement data recording;
] ! N ! m argon flow rate measurement system. » GopMMpOBaHME U BbIBOA MPOTOKOSIOB OTYETHOCTY; » drawing up and display of reports protocols;
» apXVBMPOBaHME AaHHbIX O MAaBKax U MPOCMOTP UX

NP1 HEOGXOAMMOCTH. » archiving of heats data and their viewing as may be required.




2-x pyuybeBas coptoBas MHJI3,
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2-Strand Billet Continuous Casting Machine,

State unitary enterprise “ Continuous‘casting direct rolling plant”,
Yartsevo town.

n3obpaxeHne npouecca pasfvBkKN Mo y4acTkam C

BBEAEHHbLIMU 1 OTPabOTaHHBIMU 3HAYEHUSIMWN, MHAMKALMEN
COCTOSIHMS U aBapUIiHbIX CUrHAIOB 31EKTPOOOOPYA0BAHMS;

B n306paxeHne KOHTYPOB N3MEPEHUS N perynmpoBaHus ¢
MHAMKaumen COCTOSHUS 1 aBapUNHbIX CUTHANOB;

B n306paxeHne TPeHAoB BbiOPaHHbIX N3MEPEHHbIX
3HaYEeHUIA;

B VNHOMKALUMS U3BELLEHUI O HEMCMNPABHOCTAX M aBapUIiHbIX
curHanax;

B yrpaBfiEHNe CTapT-CTOMHbLIM PEXUMOM paboTbl NPUBOAOB;

B apXVMBUPOBaHNE N3MEPEHHbIX 3HAYeHUIn, cuctema

CcoobLLEeHWIA;

BBOZ, 33[4aHHbIX 3HAYEHUI;

BbIGOP PeXUMOB paboThl;

NPOTOKOJIMPOBAHME aBaPUNHBLIX COCTOSIHUI N COBLITUIA,

BKJIlO4as OENCTBMSA NepcoHana B Te4eHne 5 MuH.

[0 1 5 MWH. nocne aBapuiiHON CUTyauuu.

"
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Casting process representation according the areas
with entered and tested values, with status indication
and indication of emergency signals of electrical
equipment;

m Representation of Measuring and regulation system
with status indication and indication of emergency
signals;

m Representation of trends of selected measured
values;

m Indication of Notices about defects and emergency

signals;

Control of start-stop operating regime of drives;

Archiving of measured values, communication system;

Entering of preset values;

Selection of operating regime;

Registration of emergency status and events including

actions of personnel during 5 minutes before and 5

minutes after emergency situation.

COBPEMEHHbIA MUPOBOM YPOBEHb MHJ13: CCM OF UP-TO-DATE WORLD LEVEL:

BbiCOKOe Ka4eCcTBO 3aroTOBOK I
High quality of billets

Bbicokoe ka4eCTBO NMpoAyKTa U NMPOM3BOAUTENIbHOCTb: "
Product high quality and capacity:

JkcnyaTtaumMoHHas HaoEeXHOCTb N PEMOHTONPUrOAHOCTb: "|
Maintainability and serviceability:

apaHTUpyeMble aKCnayaTauMoHHbIE NOKa3aTenm:
H CKOPOCTb PasfnBKY;

B reomeTpuyeckme napameTpsl HN3;

W Ka4yecTBO noBepxHocTu HJ13;

H Ka4yecTBO MakpOCTpykTypbl HJ13.

Guaranteed performance figures:

m Casting speed

m Geometrical parameters of Billet continuous
casting;

m Surface quality of Billet continuous casting;

® Macrostructure quality of Billet continuous
casting.

cuctema BbICTPOI 3aMeHbl Pa3fIMBOYHBLIX CTakaHOB «Ha NeTy»;
BbICOKOCEpPUIHas pasfiMBka nnasok;

BbICOKMI KO3 PULMEHT BbIXOAA FOOHOIO;

pauuoHanbHas dopma n 06beM NPOMKOBLLA;
BbICOKOCKOPOCTHOW KpUcTannmsaTop;

ycTaHoBka cuctem OMIT;

rnbkas cnmcremMa MexaHn3ma KadaHus;

onTUManbHbIE PEXUMbI OXNTAXKAEHUS;

nnaBHOE BbITArMBaHue n pa3rnd cnutka B TIMNM;
paBHOMEpHOe oxnaxaeHue 6e3 notepu nNpsamoanHeliHocTn HN3;
nopeska, MapkMpoBka, NakeTupoBaHue 1 06Bs3Ka B NMOTOKE;
BbICOKMI YPOBEHb aBTOMaTMU3aLmu.

Pouring nozzle “flying” quick changing system;

High sequence continuous casting of heats;

High yield ratio;

Rational ladle form and volume;

High speed mould;

Arrangement of electric magnetic field systems;

Flexible system of tilting mechanism;

Optimal cooling modes;

Smooth ingot drawing and unbending in withdrawal straitening
machine;

Uniform cooling without straightness loss of billet continuous
casting;

Cutting, marking, packing and binding in flow;

High automation level.

aBapuNHLIN NPUBOA, CTEHAA CTaNbKOBLUA;

cuctemMa aBapunHON PasnunBKU;

cuctema aBTo3anycka py4bs;

nyoénupyiowas cuctema OTAeNeHns 3aTpaBkuy;
BbICOKOE Ka4eCTBO M TOYHOCTb U3rOTOBMEHNS U COOPKM
ob6opynoBaHus;

BbICOKOKa4YeCTBEHHble KomnnekTyowme (Rexroth n gp.);
Tennosas 3awwmTta 060pynoBaHUS;

cBOOOAHLIN [OCTYN K 060pyA0BaHNIO;

6no4YHas 3amMeHa;

npuMeHeHne GbICTPOPa3bEMHbBIX COEOUHEHWIA;
BbICOKas yHU®MKaums n B3aMMO3aMeHIEMOCTb.

Emergency drive of ladle stand;

Emergency pouring system;

Strand automatic start system;

Duplicating system of dummy bar separation;

High quality and accuracy of Manufacturing and equipment
erection;

High quality completing components (Rexroth and etc.);
Equipment thermal protection;

Free access to equipment;

Block changing;

Utilization of quick disconnect couplings;

High unification and interchangeability.




OCHOBHbIE MTHHOBALMOHHBIE PELLEHNA B OBJIACTV HEMPEPLIBHOW PA3J/IMBKM COPTOBbIX 3ATOTOBOK
THE MAIN INNOVATION SOLUTIONS IN THE FIELD OF BILLET CONTINUOUS CASTING

—

KaunTtyiowmi xonoaunbHuk coptoBoin MHJI3 Ne1 OAO "Amypmetann™
Tilting cooling bed of Billet continuous casting machine Ne1 JSC “Amurmetal”
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OCHOBHbIE TEXHUYECKUE NMAPAMETPbI COPTOBOM MH13 HOBOW KOHCTPYKLIMN
MAIN TECHNICAL PARAMETERS OF BILLET CONTINUOUS CASTING MACHINE OF NEW DESIGN

I I I

N ; kBagpat 100x100...210x210 mm Square 100 x 100...210 x 210 mm
- PALOBbIE; -Commercial quality steels;
- Ka4eCTBEHHbIE HU3KO-; CpefHe- 1 BbICOKOYIrnepoaucThie; -High-quality low-; middle- and high-carbon steels;
PasnnBaemble Mapkn ctanu Pouring steel grades - HU3KOJIErMPOBaHHbIE; -Low alloy steels;

- HepXaBeloLLme; -Stainless steels;
- cneumasnbHble. -Special steels.

CKOpOCTb pas3nuekn, M/MUH Pouring speed, m/min 0o 5,5...6,0 (xksagpat 100 mm) Up to 5,5...6,0 (square 100 mm)
no 3,3...3,5 (kagpat 150 mm) Up to 3,3...3,5 (square 150 mm)
Cnocobbl pasnmekm Pouring practice CtonopHas pasnueka "nog ypoBeHb", Stopper rod teeming "under level”,
pasnunBeka OTKPbLITOM CTPYEN, open-pour casting
Tilting mechanism PeccopHbIli rMapaBavyecknin Unn anekTpoMexaHuyeckui Spring hydraulic or electromechanical
Cuctema SMMN Electro magnetic stirring system B parnoHe kpuctannusatopa/ 8 3BO In mould area / secondary cooling area
Primary cooling OpnuH KOHTYp, CKOpOCTb 06TekaHusa B wenu o 15 m/c One circuit, flow speed in slot is up to 15 m/s

Secondary cooling 4/5 30HHOE BOAOCTPYIHOE/KOMOUHMPOBAHHOE 4/5 zonal water-flow / compound



