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HOBOKPAMATOPCKWUI MALUMHOCTPOUTEJIbHbIN 3ABOA
NOVOKRAMATORSKY MASHINOSTROITELNY ZAVOD

HoBokpamaTopckuili MalLMHOCTPOUTENbHBIA 3aBOA — KpynHewllee B
EBpone npeanpusatme MHAMBUAYaNbHOMO TSHXKENOro MalLMHOCTPOEHUS.
3aBop 6onee 4em 80 neT ycneLwHo paboTaeT Ha pbiHKe MeTanypruye-
CKOro, rOpHOPYAHOro, KY3HEYHO-NPECCOBOro, LLAXTHO-MPOXOAYECKOro,
NoAbEMHO-TPAHCMOPTHOrO, cneunannavpoBaHHoro obopygosaHusa. B
6oraton UCTOpUN NPepnpuUATUS HeMano OOCTUMXKEHUA, OTMEYEHHbIX Kak
«C0O3[aHo BrepBble B MMpe», B TOM 4YUCIe OJ15 KOCMUYECKOM OTpachu.
Mpopykuns HKM3 pa6oTaeT B 79 cTpaHax mupa, B TOM 4ucne Bo dpax-
unn, Utanum, Fepmanum, AnoHun. CuctemMa MeHefKMeHTa KadecTea

npeanpusaTUs COOTBETCTBYET TPEOOBaHMSAM MEXAYHapOQHOro cTaHaapTa
ISO 9001:2015, 4To NOATBEPXXAEHO CEPTUMKATOM, BblAAHHBIM MEXAY-
HapogHbIM opraHom no ceptudpukaumm TUV Thuringen (Fepmanus). Mbl
npepnaraeM KOMMJekcHble 1 Haubornee NonHble peLleHns no paspasdoT-
Ke, NocTaBKe, Hanagke n CepBUCHOM OBCYXMBaHUM 060PYAOBaHMSA Ha
NPOTSXXEHUM BCEro cpoka ero akcnnyaraumn. HKM3 Bcerga oTkpbIT ons
COTpyAHMYecTBa.

ABCTPUSA
APTEHTUHA
BENOPYCCUSA
BENbrns
BOJITAPUSA
BPA3UNNSA
BEJINKOEPUTAHUS
BEHIPUS1
BEHECY3JA
BbETHAM
FEPMAHUS
EFVNET
VHAMS
VHOOHE3MS
WPAH
WUTANNA
WUCNAHUSA
KA3AXCTAH
KUTAN
JIIOKCEMBYPI
MAKELOHUS
MANANA3MSA
MAPOKKO
MEKCUKA
O0A3

OMAH
MAKUCTAH
MONbLUIA
pPoccus
PYMbIHUS
CEPBUS
CJIOBAKMS
CLA
TAUNAHA
TAVBAHb
TYPUNSA
V3BEKWUCTAH
YKPAUHA
®PAHLMS
YEXUS

I0AP
10.KOPESi

Novokramatorsky Mashinostroitelny Zavod — the largest individual heavy
engineering company in Europe. More than 80 years the company has been
successfully operating on the markets of metallurgical, ore-and-mining,
press-forging, sinking, handling and special-purpose equipment. In great
company history there are a lot of achievements mentioned as “created
for the first time in the world”, including space branch of industry. NKMZ
products are operated in 79 countries of the world including France, ltaly,
Germany, Japan. The company’s quality management system conforms
to the requirements of ISO 9001:2015, as evidenced by certificates issued
by international certification body TUV Thuringen (Germany). We propose
complex and the most complete solutions for development, delivery,
adjustment and maintenance of equipment throughout its service life.
NKMZ is always open for cooperation.

KAPTA NMOCTABOK BAJIKOB NPOKATHbIX CTAHOB
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NMPON3BOACTBO KOBAHbBIX NMPOKATHbIX BAJIKOB
angd CTAHOB PA3JINYHOIO HASHAYEHUSA
PRODUCTION OF FORGED ROLLS FOR DIFFERENT PURPOSE MILLS

KoBaHble Basiku ¢ mapkoi HKM3 LumMpoko npuMeHsiioTca npoms-
BOOUTENAMM Pas3fiNyHbIX BUOOB NPOKATHOM MNPOAYKUUK - OT TOS-
CTOro N1CTa M NAUT OO TOHYanLwen onbrv Ans NMLEeBon Npo-
MbILLUIEHHOCTH.

Mcnonb3oBaHMe HOBEWLLMX TEXHOMOMMIA, peanu3oBaHHbIX B
cTanennasusiibHOM, KOBOYHOM, TEPMWYECKOM MPOU3BOACTBE,
NO3BOMAET M3roTaBNMBaTb BallKM U3 BbICOKOKAYECTBEHHbIX Jie-
rMpOBaHHbIX CTanen ¢ cogep>xxaHmem xpoma ao 5%, obecnevmsa-
OLLNX HEOOXOANMBIN KOMMEKC MEXAHMYECKNX CBOMUCTB.
LlenbHOKOBaHbIE OMOpPHbIE Banku M 6aHAaXW COCTaBHbIX OMop-
HbIX BaSIKOB M3roTaBMBalOTCA U3 BbICOKOKA4ECTBEHHbIX NIernpo-
BaHHbIX BaKyyMUpPOBaHHbIX CTanen, o6ecneymsatoLLmx BbICOKYHO
NOBEPXHOCTHYIO TBEPAOCTb, MMy6uUHY 3akKanieHHOro crosi 6onee
110 mm.

Pa6ouve Banku CTaHOB XOSIOOHOM MPOKATKM M3roTaBnvMBatoTCA
M3 BbICOKOKAYECTBEHHbIX ferMpoBaHHbIX MapoK cTanemn, nog-
BEPrHYTbIX rMy6oKOMYy BaKyyMMpoBaHuio. OTnnyatoTca BbICOKOW
TBEPOOCTLIO Ha ry6uHy o 30 MMm.

Bankn 06>XXMMHbIX, 3aroTOBOYHbIX U COPTOBbLIX CTAHOB OTNMYa-
I0TCA BbICOKMMM NnokasaTefiiMmM No  KavyecTBy MeTanna, ypoBHIO
MeXaHMYeCKMX CBOMCTB U TBEPOOCTU, HYTO obecrneynBaeT noBbl-
LLEHHYI0 M3HOCOCTOMKOCTb MU SKCnyaTaumm.

Bonee 80% oT 06Liero o6bema 3aHMMaET A0MA IKCMOPTHbIX NO-
CTaBOK.

Forged rolls under NKMZ trademark are widely used by manufac-
turers of various rolled products - starting from plates and sheets
up to the thinnest foil food processing industry.

Application of the advanced technologies in steel-making, forg-
ing and heat treatment facilities enables to produce rolls out of
high-quality alloyed steel grades with up to 5% chrome content,
which ensures necessary mechanical properties.

Solid forged backup rolls and sleeves of composite back-up rolls
are manufactured out of high-quality alloyed degasified steel
grades, ensuring high surface hardness and depth of hardened
layer - more than 110 mm.

Cold rolling mill rolls are manufactured out of high-quality alloyed
steel grades, which were highly degassed. They are featured with
high hardness up to 30 mm depth.

The rolls of cogging, billet and bar mills have high-quality of the
metal material, high level of mechanical properties and hardness,
ensuring increased wear resistance during operation.

More than 80% of the total volume belongs to export deliveries.

OrOPHBIE BAIKW

CTAHOB XOIOOHON U
TOPAYEWN MPOKATKM

BACKUP ROLLS FOR

COLD- AND HOT-ROLLING MILLS

PABOYNE BAJIKA
CTAHOB XONnogHow
MPOKATKIA

WORK ROLLS

FOR COLD-ROLLING MILLS

PABOYNE BAJIKA

CTAHOB rOPAYEIN MPOKATKI
JINCTOBbLIX 1 COPTOBbIX
CTAHOB

WORK ROLLS

FOR HOT SHEET-ROLLING AND
SECTION-ROLLING MILLS

MILL ROLLS




TEXHOJIOTMYECKASA CXEMA NMPON3BOACTBA NMPOKATHbIX BAJIKOB HA «HKM3»
FLOW SHEET FOR MILL ROLLS PRODUCTION BY PJSC «NKMZ»

Mpouecc npou3soAcTBa BaslkoB COCTOUT M3 [BYX OGOCOONEHHbIX Ln-
KNOB: METaNNyprnyeckoro u MEXaHn4ecKoro.

K mMeTannyprm4eckomy LMKy OTHOCATCS: BbINnaBka CTanu, KOBKa 3aro-
TOBKM, TepMmyeckas 06paboTka NOKOBOK M 3aroTOBOK BasIKOB.

Linkn mexaHnyeckoli 06paboTKM BKMKOYAET: TOKapHble, pe3epHble,
CBepMnIIbHbIE 1 LUNNGOBasbHbIE onepaumu.

Mill rolls manufacturing process consists of two separate cycles:
metallurgical and mechanical.

Metallurgical cycle includes steelmaking, billet forging, heat treatment of
roll forgings and billets.

Cycle of mechanical treatment includes: turning, milling, drilling and
grinding operations.

TEXHOJIOTMHYECKASA CXEMA

WU3rOTOBJIEHUS ONMOPHbIX BAJIKOB CTAHOB XOJIOAHON U FOPAYEN NPOKATKMU

FLOW SHEET FOR BACKUP ROLLS MANUFACTURING FOR COLD- AND HOT-ROLLING MILLS

o

V)
=

)

S

Water-air

—_— S —
— -
—_— -

a

> g

t° ol o lve
= P>

>

©

I

TEXHOJIOTMHYECKAA CXEMA

M3roTOBJNIEHUS PABOYUX BAJIKOB CTAHOB XOJIOAHON NMPOKATKM

FLOW SHEET FOR WORK ROLLS MANUFACTURING FOR COLD-ROLLING MILLS
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TEXHOJIOFMYECKAS CXEMA U3rOTOBJIEHUS PABOYNX BANIKOB CTAHOB FOPAYEN NPOKATKHU
FLOW SHEET FOR WORK ROLLS MANUFACTURING FOR HOT-ROLLING MILLS
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TEXHOJIOI A NMPON3BOACTBA BAJIKOB NPOKATHbIX CTAHOB
ROLL MILL PRODUCTION TECHNOLOGY

Bbinnaeka meTanna npov3BOAMTCA B CTanennaBuibHbIX arperatax ¢ Mu-
HVYMarnbHbIMK 3aTpaTtaMn BpeMeHu, 3aTeM MeTasns nofgsepraeTca BHeney-
HOM 06paboTKe Ha yCcTaHOBKaXx «KoBLU-Me4Yb» N BaKyyMHOW 06paboTku. B
3aBNCMMOCTM OT 3aaHHOro0 XMMW4YECKOro coctasa U TpebyembiX CBONCTB
cTanu, pasnmBka MOXET NPON3BOANTLCA B BaKyyMe - CBEPXY WK Ha BO3AY-
X€ - CUPOHHbLIM CMIOCOGOM.

TexHn4eckne BO3MOXHOCTU CTanennasunnbHOro NPON3BOACTBA NO3BOMAIOT
nony4nTb Ky3He4Hble cnnMTkn maccom ot 3,5 o 170 T 1 go 200 T Xunakoro
MeTanna ans Npou3BOoACTBa CTalbHbIX OTIMBOK.

Steelmaking

is produced in steelmaking units with minimum time

consumption, then metal is treated in the ladle using the “Ladle-furnace” unit
and vacuum degassed. Depending on the present chemical composition and
required properties of steel, casting may be performed either in vacuum by
top pouring or in air by means of bottom pouring.

Technical capabilities of steelmaking facilities allow to produce forging ingots
weighing from 3,5 to 170 t and up to 200 t of liquid metal for producing steel
castings.

BHeneyHas o6paboTka ctanu Ha yctaHoBke «KoBLu-neyb» (YKI) obecne-
4MBaeT Nosly4eHne CTanm € BbICOKON TOYHOCTLIO MO XMMCOCTaBY U Temne-
paTtype, No3BONSET NPOU3BECTM Aecynbdypauuio MeTanna Ao 3agaHHbIX
napameTpoB, CHU3UTb KONINYECTBO HEMETANNTUYECKUX BKITIOHEHNI.

[na obecneyeHns BbLICOKOW CTENeHn aerasaumu, packUCneHus, fecynb-
dypaunm, 06e3yrnepoXxunsaHmsa 1 yaaneHns Hemetanimyeckmux BKIoYe-
HUA coBMmecTHO ¢ YKI ycTaHaBnmBaeTca o6opyaosaHne Ana Bakyymu-
poBaHusi cTann B KOBLUE C NPOAYBKOW aproHoM, npu Heo6xoauMOCTH,
KMCI0pOOoM, Ha 6a3e Napo3aKeKTOPHOro BakyyMHOro Hacoca.

Ons BakyymMHoln o6paboTku cTanu B Koslle (cxema VD) ucnonb3dyetcs
YHUPULMPOBAHHLIN NapkK LUMGEPHbIX KOBLUEN YCTAHOBKM «KOoBLU-NeYb»
(emkocTbto 30, 60, 90 T).

TexHoNorn4yeckuii KOMNAEKC cranennaeBunbHoro npoussopcTesa HKM3
NOMTHOCTBIO O6HOBMEHHbIN U CPOPMUPOBAHHBIN MO COBCTBEHHOMY UHXMW-
HUPWHIY BKNIOYaeT:

m anekTpopyrosas neys OCM emkocTbio 50 T;

m anekTpopyroeas neys OCIM emkocTbio 15 T;

m YCTaHOBKW BHEMNeYyHow 06paboTku cTanu «KoBLU-neyb»;

m Y4aCTOK BaKyyMHOW 06paboTKu cTann Ha 6a3e Napo3XeKTOPHOro Ha-
coca M BakKyyMHbIX Kamep B T.4. BaKyyMHyl0 kamepy Ans npoBefeHus
npoueccos VD.

Fully upgraded and formed according to its own engineering the
steelmaking technological complex of NKMZ includes:

m electric arc furnace EAF 50 t in capacity;

m electric arc furnace EAF 15 t in capacity;

m after-furnace ladle steel treatment units “Ladle-furnace”;

m steel vacuum degassing area based on the steam-jet pump and vacuum
chambers including vacuum chamber for VD processes.

OnekTpogyrosas ctanennasunbHasa neds OCIM-50
Electric arc furnace EAF-50

YKI + VD + pasnveka
CUOHHBIM CMOCO60M

LFU + VD + bottom pouring

YKI1 + pasnueka B Bakyyme
LFU + vacuum casting

Macca cnutka 21...170 T
Ingot weight 21...170 t

Macca cnutka 3,5...145 T
Ingot weight 3,5...145 t

Kucrnopog / oxygen

Bogopop / hydrogen

asot / nitrogen

After-furnace steel treatment in the “Ladle-furnace” unit (LFU) provides
obtaining of steel having chemical composition and temperature of high
preciseness and allows to produce desulphurating of metal up to the
preset parameters, and to reduce non-metallic inclusions content.
Equipment for steel vacuumizing in the ladle with argon blowing and, if
necessary, with oxygen blowing based on the vacuum steam-jet pump is
installed together with LFU in order to provide high degree of degassing,
deoxidation, desulphurating, decarburizing, and non-metallic inclusions
removing.

The unified fleet of slide-gate ladles of the “Ladle-furnace” unit (having
capacity of 30, 60, 90 t) is used in order to effect steel vacuum degassing
in the ladle (VD technology).

MILL ROLLS




TEXHOJ10I'A NPON3BOACTBA BAJIKOB NPOKATHbIX CTAHOB

MILL ROLLS PRODUCTION TECHNOLOGY

TexHn4eckme BO3MOXHOCTM KYy3HEYHO-MPECCOBOro MpoOM3BOACTBA MO-
3BONAIOT 06ecneyYnTb BbIMyCK NOKOBOK Maccon Ao 110 T U3 Ky3HEYHbIX
cnutkoB oT 3,5 T 8o 170 T, U3 yrnepoamcTbIX, KOHCTPYKLUMOHHBIX, MHCTPY-
MEHTasbHbIX U BbICOKONErMpOBaHHbLIX MapoK CTasnu.

[Mpouecc cBOOGOAHOM KOBKM MPOUCXOOAWUT HA aBTOMATU3MPOBAHHBLIX KO-
BOYHbIX KOMMJIEKCAX B TEXHONMOMMYECKOM B3aUMOCBS3M C Harpesartesb-
HbIM, TEPMUYECKMM U MOALEMHO-TPAHCMOPTHLIM 060pYAOBaHMEM MNOA
ynpasneHveM aBToMaTnampoBaHHbIx cuctem (ACYT).

ABTOMaTU3NPOBAHHbIN
KOBOYHbIN komnnekc AKK-10000/120
Automated forging complex
AKK-10000/120

ABTOMaTM3NPOBAHHbIN
KoBOYHbIA kKomnnekc AKK-5000/70
Automated forging complex
AKK-5000/70

The technical capabilities of press-forging facilities enable to produce
forgings with weight up to 110 t by using forging ingots weighing from 3,5
up to 170 t, out of carbon, structural, tool and high-alloyed steel grades.
Open die forging process is realized with automated forging complexes in
technological interconnection with reheating, heat-treating and handling
equipment under control of automated process control systems (ICS).

ABTOMaTU3NPOBAHHbIN
KOBO4HbIN komnnekc AKK-3000/30
Automated forging complex
AKK-3000/30

BAJIKM NMPOKATHbIX CTAHOB




TEXHOJIOI' A NMPON3BOACTBA BAJIKOB NPOKATHbIX CTAHOB

MILL ROLLS PRODUCTION TECHNOLOGY

TEPMUYECKAfA OBPABOTKA MNPOKATHbIX BAJIKOB

Tepmunyeckas o6paboTka OCyLLEeCTBNSETCA B aBTOMaTU3MPOBAHHbIX Tep-
MUYECKUX nevax Cc BblKkaTHbIM MOAOM. C Lenbto obecneyeHnst BbICOKOro
YPOBHSI (PM3NKO-MEXaHNYECKNX CBOWCTB OXNaxAeHne Basnikoe Npou3Bo-
OVTCS BOAOW M BOAO-BO3AYLLHOW CMECHIO Ha CrieumanbHbIX YCTaHOBKax
perynmpyemMoro oxnaxgaeHus.

MILL ROLLS HEAT TREATMENT

Heat treatment is produced in automated car-bottom-type heating
furnaces. To ensure the high level of mechanical-and-physical properties
rolls cooling is made by water and water-and-air mixture on special
controlled cooling facilities.

BUAbl TEPMWYECKOW OBPABOTKU 3ATOTOBOK MPOKATHbIX BAJIKOB MPUMEHAEMbIE HA HKM3.
TYPES OF INGOTS HEAT TREATMENT APPLIED AT NKMZ.

MoeepxHocTHas  Surface

YacTtoTHas
Frequency

<
<

NPOMbILLNIEHHON
Differentiated

High frequency
currents

4acToThbl
Power currents
AuncpchbepeHunnposaHHas

BbICOKOUW 4YaCTOTbI

O6bemHas  Bulk

MepBuyHas Bropu4Has
Primary Secondary

OTxur
Annealing
Hopmanusauus
Normalization
YnyuwieHne
Refining
CnpeliepHas
3aKanka
Spray quenching

MILL ROLLS




TEXHOJ10I'A NPON3BOACTBA BAJIKOB NPOKATHbIX CTAHOB
MILL ROLLS PRODUCTION TECHNOLOGY
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PABO4YUE BAJIKU 5
Angd CTAHOB XOJIOAHOU NPOKATKW CTAJI N LIBETHbIX CIJIABOB

WORK ROLLS FOR COLD STEEL AND NON-FERROUS ALLOYS ROLLING MILLS

m BbicoKas M3HOCOCTOMKOCTb U YCTOMYMBOCTb K
TEPMUYECKUM «yaapam» npuv Ype3Bbl4alHbIX CUTY-
aumsax Ha NPOKaTHOM CTaHe.

m KoBaHasi romoreHHasi CTpPyKTypa, UCKIo4atoLlas
Hanuuue pLIXSOT U Nop.

m BbICOKUI ypOBEHb MPOYHOCTHLIX XapaKTepuCcTUK
LUeeK U 604KM.

= Xopoliuasi yCTOWYMBOCTb K 06pa30BaHNI0O KOHTaK-
THO-YCTaNOCTHbIX TPELLMH.

m ny6uHa 3akaneHHoro cnos Ao 30 Mm no paguycy.
m PaBHOMepHbIN Nnpodunb n3Hoca.

m Bbicokue akcnnyaTtauMOHHble XapaKTepUCTUKMU,
ob6ecneyeHHble c6anaHCUPOBaAHHOW NPOAOIKUTENb-
HOCTbIO KaMnaHUU U BeNIMYMHOM nepeLunncoBoK.

m High wear resistance and resistance to thermal
«shocks» at emergencies in the mill.

m Forged homogeneous structure excluding the
presence of weaknesses and pores.

m High level of barrel and necks strength properties.
m Sufficient resistance to development of contact
and fatigue cracks.

m Depth of hardening layer up to 30 mm per radius.
m Uniform wear profile.

m High performance characteristics ensured by
balanced campaign period and regrinding scope.

MILL ROLLS 9




y PABOYME BAJIKU
ANnA CTAHOB XOJIOAHOW NMPOKATKWU CTAJIU U LIBETHbIX CIIJIABOB
WORK ROLLS FOR COLD STEEL AND NON-FERROUS ALLOYS ROLLING MILLS

TexHn4YecKue BO3MOXHOCTH npou3sopacTea — 180-200 Bankos/mec. Roll production technical capabilities — 180-200 rolls/month.

Pa36poc TBepaocTu 604ku - He 6onee 3 HSD
Barrel hardness variation - max 3 HSD

Banku narotaBnmeaoTcs N3 0co60 BbICOKOKA4ECTBEHHbIX JIEMMPOBaHHbIX
Mapok cTanei. OTnmM4aTCs BbICOKON TBEPAOCTbIO HA rMy6uHy A0 30 MM, Boyka Banka Roll barrel
4YTO 06ecrnevnBaeT MOBbILLEHHYIO CTOMKOCTb B )XECTKUX YCIIOBUSX BbICO-

KOCKOPOCTHOW MPOKaTKK1, ConpoBOXAAtoLLIenCcs TENI0BbIMKU yaapamm npu [OnameTp, MM Diameter, mm HnuHa, mm  Length, mm
3IKcnnyaraumu.
Rolls are produced from especially high-quality alloyed steel grades. min 350 1200
They are distinguished by high hardness for the depth up to 30 mm which
provides the increased resistance in severe conditions of high-speed max 950 3500
rolling, followed by heat shocks during operation.
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TPAANLIMOHHBIE CTANW ANsi U3roTOBJIEHUA PABO4YMX BAJIKOB
XONoAHOU NPOKATKUW NMPON3BOACTBA «HKM3»

TRADITIONAL STEEL GRADES FOR COLD WORK ROLLS PRODUCTION BY «NKMZ»

WHAYKUNOHHAA TEPMOOBPABOTKA INDUCTION HEAT TREATMENT
3akanka 604eK NpPOKaTHbIX BanKOB OCYLLECTBIIETCA HAa aBTOMAaTU3U- The roll barrels hardening is executed in the automated induction hardening
pPOBaHHOWN YCTaHOBKE MHAYKLUMOHHOW 3aKanku C HarpesoM TOKamu npo- facility with power currents heating. Consequently the repeatability of
MbILLSIEHHOW YacToTbl. B pesynbrate obecnevmBaeTcsl NOBTOPSEMOCTb hardening results is achieved. The variation of hardness values is not
pe3ynbTaTtoB 3akanku. Pas6époc 3HaveHui TBepaoCTM He npesbiaeT 2-3 exceed 2-3 HSD. Work rolls have the depth of active hardened layer up
HSD. Pa6ou4ure Banku UMeT riy6uHy akTMBHOMO 3aKaneHHOro crosi Ao to 25 mm.

25 Mm.

PacnpepeneHue TBepAoCTU NO ry6MHe 3aKaneHHOro cyost 604ku Banka
Hardness distribution along the depth of roll barrel hardened layer
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PaccTosiHne oT NoOBEpPXHOCTU, MM Distance from the surface, mm
TpaauuMOHHas UHAYKLUWOHHAA 3aKajika paboyero cnos 604ku Banka Traditional induction hardening of roll barrel working layer
my6uHa akTnBHOro pa6oyero Mpepen npo4HocTn Moenen NpoYHoCTY Ha
Cranb Cnosi, MM Ha narn6, MMa pen p KoadhuumeHT cTonkoctun
) . . ) pacTtsxeHue, MlMa . f
Steel Depth of active working layer, | Ultimate bending strength, . Resistance index
Tensile strength, MPa
mm MPa
2% Cr 20 3100 - 4500 900 - 1050 1
2% Cr, 2% Si 20 3200 - 4500 900 - 1050 1,1
3-5% Cr 25 3500 - 4500 900 - 1050 1,3

MILL ROLLS




MHHOBALIMOHHbIE CTANN AN151 U3rOTOBJIEHNS PABOYNX BAJIKOB
XOJIOAHOU NPOKATKHW NMPON3BOACTBA «HKM3»*
INNOVATIVE STEEL GRADES FOR COLD WORK ROLLS PRODUCTION BY «NKMZ»*

MHHOBALINA INNOVATION

Oco6€eHHOCTM 1 NpenMyLLecTBa:
m BbICOKasi UBHOCOCTOMKOCTb U CTOMKOCTb K TEMJIOBLIM «yaapam»
Npv aBapuUnHbIX CUTyaUMsX Ha CTaHe;

m BbICOKWIA YPOBEHb MPOYHOCTHBIX CBOMCTB GOYKU U LLEEK;

m MNOBbILLEHHAs CTOMKOCTb K 06pa30BaHMi0 KOHTAKTHO-yCTanocT-
HbIX TPELLMH;

m 3aKanéHHbI pabounin cnom go 30-40 MM Ha paguyc;

m PaBHOMEPHbIN NPounb N3HOCA;

m BbICOKME 3KCMIyaTauMOHHbIE XapaKTEPUCTUKN.

Special features and advantages:

m high wear resistance and resistance to thermal “shocks” at
emergencies in the mill;

m high level of barrel and necks strength properties;

m increased resistance to development of contact and fatigue
cracks;

m hardened working layer up to 30-40 mm per radius;

m uniform wear profile;

m high performance characteristics.

Bouka Banka  Roll barrel

Ouametp, Mm Diameter, mm | OnvHa, mm  Length, mm

min 400 1500

- D RS R LB e S e
MuKpoOCTpYyKTypa 3aKanéHHOro ciosi — MapTeHCUT OTNyckKa u
MenKoaucnepcHblie paBHOMEPHO pacnpefenéHHble Kapouabl.

Microstructure of hardened layer is tempered martensite and
finely dispersed uniformly distributed carbides.

PacnpepneneHue TBepAOCTU NO rNy6UHE 3aKaneHHOro cnosi 604K Banka
Hardness distribution along the depth of roll barrel hardened layer
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MHHOBaLMOHHasa TEXHOJIOrMSA 3aKanku pabo4vero cnosi 604k Baska Innovative technology for roll barrel working layer hardening
Crans ny6uHa akTnBHOro pa6oyero Mpepen nréowlilc_)lcm Mpepen npOHHo:ATIl/lI Ha KootMUMEHT CTOMKOCTH
Steel grade cnos, MM ) Ha nsruo, d pactsbkeHie, a Resistance index
Depth of active working layer, mm | Ultimate bending strength, MPa Tensile strength, MPa
3-5% Cr 30 3500 - 4500 900 - 1050 1,3

*OueHka aKcnnyaTaumm onbITHO-NPOMbILLIIEHHbIX NapTuid Bankos 2018-2019 rr.
*Evaluation of experimental-industrial rolls operation 2018-2019

BAJIKM NMPOKATHbIX CTAHOB




TEXHOJIOrNs NONTYYEHUA MMYBEO0KOW NPOKAJIMBAEMOCTH
PABOYEIO CJ104 BOYEK BAJIKOB

TECHNOLOGY FOR DEEP HARDENABILITY OF ROLL BARRELS WORKING LAYER
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OchcheKTMBHBIN BbICOKOCKOPOCTHOM ra3oBbli HarpeB
C NocneAyoLUM perynmpyembiv oxnaxaeHmem

m MOfy4YeHUe YBENNYEHHOM MYyOUHbI 3aKaneHHOro Crosi;
m 06ecneyeHne NNaBHOro CHUXEHWSI TBEPLOCTU Mexay
3aKasieHHbIM CIOeM U cepALUeBMHON 604KM BakKa;

m MOBbILLEHME 3KCMyaTauMOHHOMW HAAEXHOCTN pabo4mx
BaskoB.

Efficient high-speed gas heating with subsequent
controlled cooling

m obtaining increased depth of hardened layer;

m ensuring smooth reduction of hardness between
hardened layer and roll barrel core;

m increase operational reliability of work rolls.

MILL ROLLS




OMOPHBIE BAJIKU AJ11 CTAHOB XOJIOAHOW U TOPAYEN MPOKATKU

NMPOU3BOACTBA «HKM3»

BACKUP ROLLS FOR COLD- AND HOT-ROLLING MILLS MADE BY «NKMZ»

ST

m BbicoKkasi ©BHOCOCTOMKOCTL MO BCEW rny6uHe pa6o-
Yyero cnos 6narogapsi HaNM4MIO BTOPUYHbIX Kap6uaoB
XpOMa, pPacTBOPEHHbIX B OTMYLUEHHON MapTEHCUT-
HO-6EVMHUTHOM MaTpuLie.

m KoBaHasi romoreHHasi CTPyKTypa, UCKNovatoLas Ha-
Nn4me pbIXIIoT U nop.

m BbiCOKMI YypOBeHb MPOYHOCTHbIX M MIAaCTUHECKUX
CBOWCTB 6G0YKM U LLEEK.

m 3aKanéHHbIA paboynii C/NOW C BbICOKOW U NOCTOSH-
HOW TBEPAROCTHLIO.

m PaBHOMepHbI nNpodunb M3HOCA, BbiCOKasi CTOM-
KOCTb K YAapHbIM Harpy3kam npyu aBapuiHbIX CUTya-
UUSAX Ha cTaHe.

m Bbicokue akcnnyaTauMoOHHble XapaKTepPUCTUKM,
obecneynBaemblie Cc6anaHCUPOBAHHOW MPO[OIKU-
TEeNIbHOCTbI0 KaMNaHUW U BESIMHMHON NepeLusiucyoBOK.

m High wear resistance across entire depth of working
layer owing to presence of secondary chromium
carbides dissolved in tempered martensite-bainite
matrix.

m Forged homogenous structure,
presence of weaknesses and pores.

m High level of barrel and necks strength and plastic
properties.

m Hardened working layer with high and constant
hardness.

m Uniform wear profile, high shock resistance at
emergencies in the mill.

m High operational characteristics ensured by balanced
campaign period and regrinding scope.

excluding the

BAJIKM NMPOKATHbIX CTAHOB




OMOPHbIE BAJIKU AN CTAHOB XOJIOAHOW N FOPAYEN MPOKATKMU
BACKUP ROLLS FOR COLD- AND HOT-ROLLING MILLS

TexHM4Yeckme BO3MOXHOCTU NPOM3BOACTBA —
30-50 BankosB /mec.

Roll production technical capabilities —
30-50 rolls/month.

Pa36poc TBepaocTu 604ku - He 6onee 3 HSD
Barrel hardness variation - max 3 HSD

60-65 | 70-80 1200 1, (2% Cr)
Bbouka Banka Roll barrel
v 65-75 | 90-110 1300
OunameTp, MM OnvHa, MM

aTepwvan BankoB

Depth of working layer, mm
olls material

KoadhduumeHT cTomkoctn

ny6uHa pabo4ero cnosi, Mm
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TeeppocTb 604kn, HSD

TONCTONUCTOBBIE CTaHbI
Body hardness, HSD

Plate mills
Mpegen npo4HoCTM Ha
Tensile strength, MPa

pacTsxxenue, MlNa

N

(3% Cr)

v 65-75 | 90-110 Diameter, mm Length, mm
v 65-75 | 90-110 1400 max 2100 3400
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OMOPHbIE BAJIKU AN CTAHOB XOJIOAHOW N FOPAYEN MPOKATKMU
BACKUP ROLLS FOR COLD- AND HOT-ROLLING MILLS
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PacnpepneneHue TBEpAOCTU NO rNy6UHE 3aKaneHHOro cnosi 604K Banka
Hardness distribution along the depth of roll barrel hardened layer
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ANPOEPEHLUNPOBAHHAA TEPMUYECKAA OBPABOTKA

Ha HKM3 co3naHo o6opynoBaHue u peannsoBaHa TexHonorus gudce-
peHuMpoBaHHon TepmoobpaboTkm (ATO) 604ek onopHbIX Bankos. B pe-
3ynetaTte ATO obecneunBaetcs rnybuHa 3akaneHHoro cnosi 4o 110 mm.

60 70 80 90 100 110 Mm
Depth of layer

DIFFERENTIAL HEAT TREATMENT

NKMZ constructed equipment and developed technology for differential
heat treatment (DHT) of backup rolls barrels. This DHT ensures the depth
of hardened layer up to 110 mm.

BAJIKM NMPOKATHbIX CTAHOB




PABOYUE BAJIKU AJ151 CTAHOB TOPSAYEN NMPOKATKU

WORK ROLLS FOR HOT-ROLLING MILLS

3

= Tk II.I - .

m BbiCOKasi ”3BHOCOCTOMKOCTL MO BCEW rny6uHe pa6o-
Yyero cnosi 6narogapsi HanU4MIo cneuuanbHbIX Kapou-
OB, paBHOMEPHO PacTBOPEHHbIX B MaTpuLie.

m MuKpocTpyKTypa pabo4ero cnos - NpoAyKTbl pacna-
Aa mapTeHcuTa (CopouT oTnycka).

m KoBaHasi romoreHHasi CTpyKTypa, UCKJtoyatoLas Ha-
nuyue pbIXNoT U nop.

m BbicOokuli ypoBeHb MPOYHOCTHbIX U MNACTU4ECKUX
CBOMCTB 604KM U LUEEK.

m BbicOoKas N3HOCOCTOMKOCTb U CTOMKOCTb K 06pa30-
BaHUI0O TepMMUYECKUX (pa3rapHbiX) TPeLUuH, BbiCOKas
CTOMKOCTb K a6pa3sMBHOMY M3HOCY M KOHTaKTHbIM Ha-
rpysKam.

m 3aKanéHHbIW paboyuni CNoK C BbICOKOM M NMOCTOSH-
HOW TBEPAOCTHLIO.

m PaBHOMepHbI npocdunb M3HOCA, BbICOKas CTOM-
KOCTb K yAapHbIM Harpy3kam Nnpu aBapuiHbIX CUTya-
LMsX Ha CTaHe.

m Bbicokue akcnnyaTauMoHHble XxapaKTepucTUKK, obe-
cneynBaeMble c6anaHCUPOBaHHOW MPOAOIIXUTENbHO-
CTbIO KaMMNaHUW 1 BENIMYMHOW NepeLunncoBOK.

m High wear resistance across entire depth of working
layer owing to presence of special carbides uniformly
dissolved in matrix.

m Microstructure of work layer - martensite
decomposition products (secondary sorbite).

m Forged homogenous structure, excluding the
presence of weaknesses and pores.

m High level of barrel and necks strength and plastic
properties.

m High wear and thermal (fire) cracks formation
resistance, abrasive wear and contact loads resistance.
m Hardened working layer with high and constant
hardness.

m Uniform wear profile, high shock resistance at
emergencies in the mill.

m High operational characteristics ensured by balanced
campaign period and regrinding scope.

MILL ROLLS




PABOYUE BAJIKU AN CTAHOB FOPSIYEN MPOKATKU
WORK ROLLS FOR HOT-ROLLING MILLS

PacnpepeneHue TBepaoCcTU No rny6uHe pabéouero cnos
Hardness distribution along the depth of working layer

Ha Bankax U3 HU3KOIermpoBaHHbIX cTanen
at rolls out of low-alloyed steels

Ha Bankax U3 BbICOKOIErMpOBaHHbIX CTanewn
at rolls out of high-alloyed steels
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v v v v >220 | 120 - 150 700 1,0 | £2%Cr min 200 500
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KAYECTBO AN «<HKM3» —
CTPATETMYECKWUUN NMOKA3ATEJIb KOHKYPEHTOCIOCOBHOCTHU

QUALITY FOR NKMZ IS THE STRATEGIC INDEX OF COMPETITIVENESS

MNpumeHsiembie Ha «HKM3» BMAbl KOHTPONSA Ka4yecTBa NPOKaTHbIX BankoB
Types of rolls quality inspection applied at NKMZ

Bup koHTpons O6beM KOHTpons
Type of inspection Scope of inspection

VneTpa3BykoBOW 100% obbema
Ultrasonic inspection 100% of scope

KpackokanunnspHblin 1
MarHUTOMOPOLLIKOBbI
Dye-penetrant and
magnetic-particle tests

30HbI pagnycHbIX NEPEXOAOB,
LUMOHOYHbIE Nasbl U Ap.
Radius blend areas, keyways etc.

[MoBepxHOCTb 604KM U LLIEEK BasiKa nocne 3a-
KoHTponb TBEpAOCTM Kasku 1 nocne UHNLLHON MexaHoo6paboTKn

Hardness control Roll barrel and necks surface after hardening
and finishing machining

KOHTpOnb MUKPOCTPYKTYpbI Pa6ounii cnoi 604KN 1 LLIENKN Banka
Microstructure control Working layer of roll barrel and necks

MoBepxHOCTL 604KM Banka nocne 3akanku u
nocne LN OBKK
Roll barrel surface after hardening and grinding

KoapumTuBHbI
Coercitive control

BuxpeTtokoBbin [MoBepxHOCTb 604KM Basika nocne WiaMdoBKu
Eddy current inspection Roll barrel surface after grinding
—— =
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FOPHOE 1 OBOIrATUTE/IbHOE OBOPYOOBAHNE
MINING AND MINERAL-PROCESSING EQUIPMENT

LLUAXTHO-NMPOXOOYECKOE OBOPYOOBAHUE
SINKING EQUIPMENT

METANNYPIT’MYECKOE OBOPYOOBAHUE
METALLURGICAL EQUIPMENT

NMPOKATHOE OBOPYOBAHVE 1 BAJIKU NMPOKATHbLIX CTAHOB
ROLLING-MILL EQUIPMENT AND ROLLS

KY3HEYHO-NPECCOBOE /N TEPMNYECKOE OBOPYOOBAHUE
PRESS-FORGING AND HEAT TREATMENT EQUIPMENT

NMOABLEMHO-TPAHCIMOPTHOE /1 CMNELNATIBHOE OBOPYOBAHUE
HANDLING AND SPECIAL-PURPOSE EQUIPMENT

OETAJTIN SHEPTETUHECKOIO OBOPYOOBAHNA, CYOOCTPOEHUA N OBLLETO MALLMHOCTPOEHUA
PARTS FOR POWER-GENERATING EQUIPMENT, SHIP-BUILDING AND GENERAL ENGINEERING

YacTHoe akUMOHEPHOE O6LLECTBO
«HOBOKpamMaTOpCKMIN MaLLIMHOCTPOUTENBHbBIN 3aBOA»
84305, YkpaunHa, [loHeukasn obnacts, r. Kpamatopck, HKM3
TenedboH: +38 (06264) 3-70-80, 7-89-77

dakc: +38 (06264) 7-22-49
ztm @nkmz.donetsk.ua

Private Joint Stock Company

«Novokramatorsky Mashinostroitelny Zavod»
84305, Ukraine, Donetsk region, Kramatorsk, NKMZ
Telephone: +38 (06264) 3-70-80, 7-89-77

Fax: +38 (06264) 7-22-49

ztm @nkmz.donetsk.ua

MH OoTAesfla MapKeETUHIOBbIX KOMMyHMKaLIMI7I

Design of marketing communications department
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