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KUSHVA ROLL MANUFACTURING FACTORY
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KyLBMHCKNI 3aBOA, NPOKATHbLIX BAa/IKOB HaXo4uTcA
B Poccuu Ha Ypane, Ha 200 Km ceBepHee
r. EKaTepuHbypra.




Kushva Rolls Manufacturing
Factory is located on Ural,
200 kms to the north

of Ekaterinburg, Russia.




_ MICTOPUYECKAS CMIPABKA

HISTORICAL INFORMATION
il & N

KYLIBMHCKWI 3aBOA, NPOKATHbIX BAa/IKOB - OA4HO M3 CTapenLwnx NnpegnpuaTuii YpaabCKoro perMoHa. 3aBog,
6b1ln ocHoBaH B 1735 roay, KaK roCYAapCTBEHHbIA CTaNeNUTENHbIA 3aBOA, PAAOM C KPYMHEWLIMM
MECTOPOXKAEHNEM }KEeNEe3HOM pyabl - ropoi brarogatsb.

MepBble NpPoKaTHbIe BanKW 6blIM OTANTbI Ha KywBsuHcKkom 3aBoge B 1964 roay. C 1964 roga K3[1B -
CneunannusnpoBaHHoE NpeanpUATUE NO BbIMYCKY MPOKATHbIX Ba/IKOB.

Kushva Roll Manufacturing Factory is one of the oldest Ural plants. The factory was founded in 1735 as the
State steel foundry to processiron ore from new discovered highest-grade field at the Blagodat Mountain.

In 1964 the 1st roll was cast in the KZPV foundry.

Fromyear 1964 KZPV is a specialized factory for cast rolls producing.




KOHCEPBALUA, YITAKOBKA U OTIPY3KA
PRESERVATION TREATMENT, PACKING AND SHIPMENT

Mepen OTrpy3KoM BajsKW noaBepratoTca
aHTMKOPpPO3niMHOIM 0bpaboTke NyTem NOKPbITUA
MHIMBUTOPOM, nNapaduHMpPOBaAHHOM Bymaron wm
NOIM3TUNEHOBBIM MATEPUAIOM.

Ona npepotBpalleHMA NOBPeXKAeHWA BasiKOB
npu TPaHCNOPTUPOBKE W Meperpyske BaJiku
YyNaKoBbIBAalOTCA TMOKUM KOMMO3UTHbLIM
MaTepuanom B COOTBETCTBMU C TpeboBaHUAMMU
MexKayHapoaHoro ctaHgapta ISPM-15.

KOHCGpBaLI,MFl M YNAaKOBKaA MO3BOJIAET TPAHCNOP-
TUPOBATb BaJIKN NobbIMK BMOAaMWN HAa3EMHOIO U
BOAHOIO TPAHCMNOPTA.

OTrpy3Ka C 3aBO4a BO3MOXHaA KaK aBTOMO-
6MI'IbeIM, TaK N XKenes3HoA4OPOKHbIM TpPaH-
cCnopToOM.

Before shipment the rolls are treated with
corrosion inhibitor and covered with paraffinized
paper and plastic bag.

To protect the rolls during transportation and
shipment we cover them with flexiguard in
accordance with international standard ISPM-15.

Proper preservation and packing allows
shipment of rolls with any types of transport,
starting from trucks or railway platforms.




KOHTPO/1b KAHECTBA NPOAYKUUN
PRODUCTION QUALITY CONTROL

KauecTBO BbiMycKaemomn NpoAayKuum KOHTPOAU-
PYeTCA Ha KaykA40W CTaanmn MPOU3BOACTBA.

Ha npoTaxeHWM TexHONOrnmvyeckoro npouecca
naaBaeHnAa meTasia BeAeTcA KOHTPOAb XMMUYECKO-
ro coctaBa Ba/IKOBOrO pacn/jiaBa Ha OMTUYECKOM
amMmmnccuoHHom cnektpometpe OBLF-GS1000.

B npouecce mexaHn4ecko o0bpaboTKM NpoKaT-
HOro Ba/IKa MPOBOANTCA Y/IbTPA3BYKOBOM KOHTPO/Ib
0N BbIAB/IEHUA BHYTPEHHUX AeDEKTOB Basika Npu
NMOMOLLN CUCTEMbl MHCMNEKTUPOBAHUA Ba/sIKOB
DATAMES komnaHum LISMAR .

Ha noBepxHOCTM Ba/siKa KOHTPOJIMPYHOTCA TBEP-
AOCTb, OCTAaTOYHbIE HANPAMKEHWUA, OCTATOYHbIN
ayCTEHUT.

Ha o6pasuax, Bbipe3aHHbIXx M3 Tena 604KM M
LWeeK Ba/IKa KOHTPOMPYIOTCA TBEPAOCTb, MUKPOC-
TPYKTYpa MeTanna - oueHusaetcs popma m pacnpe-
AeneHve rpaduTta, onpenenstoTcs CTPYKTYpPHbIe
COCTaBAAOWME METaN/IMYECKOM OCHOBbI, onpese-
NATCA MEXaHMYEeCKMe CBOMCTBA METa/INa BAJIKA Ha
n3rub, pacTaxkeHue, yaapHyHo BA3KOCTb

Quality of rolls is controlled throughout
manufacturing process.

The casting process is controlled and checked for
a proper chemical composition by OBLF-GS1000
(single matrix spark emission spectrometer.)

At a mechanical shop rolls are checked for
defects by DATAMES LISMAR, inspection system,
employing advanced ultrasonic technology.

Rolls are controlled for hardness, residual stress,
residual austenite.

In order to check mechanical properties
(bending, stretching) of rolls, samples are cut from

the body of the roll’ barrel and necks.
Microstructure of the metal is analysed,

estimating shape and distribution of graphite.




B npouecce mexaHuyeckon ob6paboTku
KOHTPOAMpPYeTCA CTPYKTypa paboyero cnos Banka
W Week, pacnpegeneHue rpaduTa, onpesenstorca
TBEPAOCTb M MEXAHUYECKME CBOMCTBA MaTepuana
Ba/IKa.

[0 NpUHATUA NPOAYKUMWM Ha CKAag, Kaxnabli
Ba/JIOK MPOXOAUT KOHTPO/Jb TEOMETPUYECKUX
pasmepos.

B nekabpe 2005 roga KylwBMHCKUIA 3aBOA,
NMPOKATHbIX Ba/IKOB YCMELHO npolen ceptuou-
KaLMOHHbIN ayaAUT CUCTEMblI MEHeAXXMEHTa
KayecTBa Ha cooTBeTCcTBUEe TpeboBaHMUAM
mexayHapogHoro ctaHgapta I1ISO 9001 n nony-
ynn ceptTndUKaT mexgyHapogHoro obpasua
TUV-CERT (fepmaHus). Kaxabii rog, sToT cTaTycC
ycnewHo noareeprkaaetca. B 2017 roay 3aBog,
pecepTUPUUMPOBAN CBOKD CUCTEMY MEHELK-
MeHTa KavecTea no Bepcum ISO9001:2015.

The structure of the working layer and the necks,
the distribution of graphite, hardness and
mechanical properties of the rolls material are
determined during the machining of the roll.

Each roll passes through control of geometrical
sizes before products are moved to the
warehouse.

In December 2005 KZPV was audited and
certified in accordance with ISO 9001 and TUV-
CERT (Germany). Both statuses are reexamined
annually. In 2017 the factory was recertified in
quality management system according to ISO
9001:2015.



BAZIKU ANA YACTOBbIX K/IETEX CTAHOB I'OPFI‘-IEﬁ MPOKATKHN JIUCTA
M TONICTONNCTOBBIX CTAHOB WUCMNONHEHWUM ICDP, ICDP-CE, ICDP-GG

Rdi.s FOR FINISHING STKNDS AND PLATE MILLS FOR HOT STRIP, MATERIAL GRADE ICDP,

f
 ICDP-CE, ICDP e
L EREE Tk W L

| MaKcumanbHbii anameTp 604km Banka / Maximum diameter of the roll barrel ” 1400 mm |
| MaKcumanbHas gavHa 6o4km Banka / Maximum lenght of the roll barrel ” 5000 mm |
| MaKkcumanbHasa gavHa Banka / Maximum lenght of the roll ” 10 000 mm |
| MaKcumanbHbIi Bec Basika / Maximum weight of the roll ” 60 ton |

Xumunueckuit coctae pabouyero cnos/ Chemical composition of shell, %

TeepaocTb /

Matepuan/Designation é o M P | S o Ni S V | Nb Hardness, HSC
Makc./Max e T
ICDP 2,5-3,5|0,3-1,3|0,3-1,2| 0,15 | 0,05 0,5-2,2{2,0-5,0 | 0,1-1,0 - - 6073, 655,704,755, 8075
ICDP-CE 2,5-3,5(0,3-1,3|0,3-1,2| 0,15 0,05 | 1,0-2,2 | 3,5-5,0| 0,2-1,0 - - 654, 705, 757, 805
ICDP-GG 2,5-3,5/0,3-1,3|0,3-1,2| 0,15 0,05 [ 1,0-2,2 | 3,5-5,0 { 0,2-1,0 - - 751, 805

N3meHeHue TBEPAOCTM NO ryb6uHe pabouero cnos/The change in hardness in the depth of the working layer

20
80 78-83 HSc
73-78 HSc
70 68-73 HSc
63-68 HSc
o
v 60 — 58-63 HSc
x= __\\
]
50
40
30
o 15 25 50

Working layer depth, mm Neck
| | | |




MuKpOCTpYKTYypa paboyero cnos Bankos ncrnosaHeHua ICDP - mapTeHCUTO-6eMHUTHAA ¢ pacnpeneeHHbIMU
B MaTpULLE LLIEMEHTUTOM M NAacTUHYaTbiM rpaduTom. Composition of working layer in ICDP" rolls have
martensite-bainite microstructure with cementite and lamellar graphite.

- I'padur MapreHcut+6eiHuT
: v Graphite Martensitetbainite
i i - Fe;C
- o .)
- 41 = x100 x500

MuKpocTpyKTypa pabouero cnos Bankos ucnonHeHus ICDP-CE - mapTeHcUTo-6eliHUTHAA ¢ pacnpegeneHHbIMM
B MaTpULE LEMEHTUTOM, CNeLnanbHbiMU Kapbugammu (MC) u naacTMHYaTbIM rpadpuTom.
Composition of working layer in ICDP-CE rolls have martensite-bainite microstructure with cementite,
carbides (MC) and graphite.

—— . T'padur Maptencur+6eiHUT
- o £ . Graphite Martensite+bainite
e Fe;C
. = MC (C)
+ w] x100 X500

MuKpoCTpyKTYypa paboyero cnos Bankos ncnonHeHusa ICDP-GG - mapTeHCUTO-6eMHUTHAsA ¢ pacnpeaeneHHbIMm
B MaTpuLLEe LLeMEHTUTOM, crielmanbHbiMU Kapbugamm (MC) n rnobynspHbim rpaduTom. Composition of working
layer in ICDP-GG rolls have martensite-bainite microstructure with cementite in the matrix, special
carbides (MC) and globular graphite.

" ; 1 TIpadur MapreHcut+6eHHuT

g S N e - Graphite Martensite+bainite
- - . Fe;C

s v e
5 3 ; MC
L]
L J
- . x100 x500

MUKPOCTPYKTYpa CEPALLEBUHbBI U LLIEEK Ba/IKa: BbICOKOMPOUHbIN IMTON YyTyH C LIapoBUAHON GopMOi
rpaduTa. TBepaocTb week 35-45 HSC. Material of roll neck and core is cast iron with nodular graphite.
Hardness of the necks is 35-45 HSC.

Ilepaut
Perlite

Depput
Ferrite

'padur
Graphite

I'padur
Graphite

- : x100 x100

MexaHuuyeckue csoiictea / Mechanical properties

Wenonfierie/ Pa6ounit cnoii/ Working layer neB%elj(r?cﬁ"aHr?,ﬂzg%:a/ CepauesuHa 1 weriku/ Roll neck and core

Designation | Gy, MPa | OB, MPa | KC,J/cm’ | E,GPa | Ou,MPa | KC,J/cm’ | Ou, MPa | OB, MPa | KC, J/cm’ | E,GPa
ICDP 600-700 | 330-380 | 2,00-2,50 |170-180 | 600-700 | 1,50-2,50 | 600-800 | 350-450 | 2,00-3,00 | 165-175
ICDP-CE | 650-750 | 350-400 | 2,30-2,80 | 175-185 | 600-700 | 1,50-2,50 | 600-800 | 350-450 | 2,00-3,00 | 165-175
ICDP-GG | 850-950 | 410-460 2,9-35 | 175-185 | 650-800 | 2,00-3,00 | 600-800 | 350-450 | 2,00-3,00 | 165-175




PABOYME BAJZIKU ANA HEPHOBbIX U NPEAYUCTOBDIX KNETEN CTAHOB
FOPAYEN MPOKATKU JINCTA UCMOTHEHWUW HICR 1, HICR I(WR), HICR S
ROLLS FOR ROUGHING AND FINISHING STANDS FOR HOT STRIP MILLS, MATERIAL GRADE HICR I, HICR | (WR), HICR §

L g

L -
| MaKcumanbHbii anameTp 604km Banka / Maximum diameter of the roll barrel ” 1400 mm |
| MakcumanbHaa anvHa 6o4ku Banka / Maximum lenght of the roll barrel ” 5000 mm |
| MakcumanbHas anvHa sanka / Maximum lenght of the roll ” 10 000 mm |
| MakKcumanbHbI Bec Baska / Maximum weight of the roll ” 60 ton |
Xumunyeckuin coctaB pa6odero crnosi / Chemical composition of shell, %
) . TeepaocTb /
Matepwuan/Designation P | S Mo | V
& Si Mn Cr Ni Hardness, HSC
Vare./ Max R il
HiCr | 2,5-3,5/0,3-1,3(0,4-1,5/0,15|0,05|12,0-19,0 | 0,4-2,2 - - 657,707,75%,807
HiCr | (WR) 2,5-3,5/0,3-1,3(0,4-1,5/0,15|0,05|12,0-19,0 | 0,4-2,2 - s 703,755,807
HiCr S 1,2-2,10,3-1,1/0,4-1,5/ 0,15/ 0,05|9,0-13,5 {1,0-2,5 - - 651,705, 755, 801

U3meHeHue TBepAoCTM No rybuHe pabouero cnosa/The change in hardness in the depth of the working layer

20
80 78-83 HSc
73-78 HSc
70 68-73 HSc
63-68 HSc
(&3
o 60
x
50
40
30
o 15 25 50

Working layer depth, mmm Neck




Microstructure of the working layer, material grade HiCr Iron,
HiCr Iron(WR)is martensitic-bainitic structure with special carbides Cr7C3.

MapreHcuT+HOSHHHUT
Martensite-bainite

C r703

MC

x100 x500

Microstructure of the working layer of rolls HiCr Steel is
martensitic-bainitic with special chromium carbides.

MapreHcuT+0eHHUT
Martensite-bainite

Cr7C3
MC

x100 x500

Material of roll necks and core is cast iron with nodular graphite.
Hardness of the necks is 35-45 HSC.

! .- I'padut ' [Teput
- L Graphite Perlite

f ¢ 3 . Deppur

3 . Ferrite

L r
padur
. ‘ - 8 . Graphite

P &
b > o 2 x100 x100

MexaHuueckue ceoictea / Mechanical properties

Pa6ouuii cioit/ Working layer HeB%euxr?g.aHre\J/ﬂZg%:a/ CepauesuHa u wenku/ Roll neck and core

WcnonHeHune/
Designation | Gy, mpa | O, MPa | KC,J/cm® | E,GPa | Ou, MPa| KC,J/cm’ | Oun, MPa | O, MPa | KC,J/cm> | E,GPa

HiCr | 800-900 | 600-700 | 2,50-3,00 | 210-220 | 600-700 1,6-2,5 600-800 | 350-450 | 2,00-3,00 | 165-175

HiCr | (WR) | 850-950 | 630-730 | 2,70-3,20 |210-220 | 600-700 1,5-2,5 600-800 | 350-450 | 2,00-3,00 | 165-175

HiCr S 1150-1300 | 700-800 | 2,80-3,30 |220-230 | 600-700 1,5-2,5 600-800 | 350-450 | 2,00-3,00 | 165-175




PABOYME BAJIKU AN1A HEPHOBbIX U NPEAYNCTOBDIX KNETEN
CTAHOB roPAYEN NMPOKRATKU JINCTA NCNONTHEHUA HSS
ROLLS FOR ROUGHING AND FINISHING STANDS FOR HOT STRIP MILLS,MATERIAL GRADE HSS

| MaKcumanbHbii anameTp 604kK Banka / Maximum diameter of the roll barrel ” 1400 mm |
| MakcumanbHaa anvHa 6o4kn Banka / Maximum lenght of the roll barrel ” 5000 mm |
| MakcumanbHasa gavHa Banka / Maximum lenght of the roll ” 10 000 mm |
| MakcrMmanbHbIi Bec Banka / Maximum weight of the roll ” 60 ton |
Xumunyeckuin coctaB pa6odero crnosi / Chemical composition of shell, %
; ; TeepaocTb /
Matepwuan/Designation P | S Mo | V
& Si Mn Cr Ni Hardness, HSC
Mar. Max O e
HSS 1,1-2,2|0,3-1,2|0,3-1,4/0,15]0,05] 3,5-7,0 [0,5-2,0 > | - 75% ., 80

M3meHeHue TBepaoCTU No ryb6uHe pabouero cnosa/The change in hardness in the depth of the working layer

78-83 HSc

HSc

30

o 15 25 50
Working layer depth, mm Neck

R B




MUKPOCTPYKTypa BasIKOB UCNONHEHMA HSS-mapTeHcUTo- 6eMHUTHaA co cneumanbHbiMm Kapbugamu Cr, Mo.
Microstructure of HSS rolls is martensitic-bainitic, with special Cr, Mo, carbides.

MapTteHcuT+0eitHuT
Martensite-bainite

CryCs

MC

x100

MaTepnan cepaLeBUHbI U LUEEK Ba/IKa: BbICOKOMPOUHbIM IMTON YyTyH C LWapoBUAHOM dopmon rpaduTa.
TeepaocTb week 35-45 HSC. Material of rolls necks and core material is cast iron with nodular graphite.
Hardness of the necks is 35-45 HSC.

- ['padut [Tepiut
« 2 Graphite Perlite
L e Deppur
: x . Ferrite
g ] I'padur
W . . Graphite
- o
» @
[}
b » 8 . .| x100 x100
MexaHuueckue csoiictea / Mechanical properties
o o - MepexogHas 30Ha/ o
Ucnonwenue/ Pa6ounit cnoit/ Working layer Boundary zone CepauesuHa u weiikn/ Roll neck and core
Designation | Gu, MPa | O's, MPa | KC,J/cm’ | E,GPa | Ou,MPa | KC,J/cm’ | Ou,MPa | O, MPa | KC,J/cm’ | E,GPa
HSS 1100-1400 | 800-900 | 3,00-3,50 |225-235| 650-750 1,5-2,5 | 600-800 | 350-450 | 2,00-3,00 |165-175




BAJIKU O/19 YACTOBbIX KNETEW CTAHOB FOPAYEN NPOKATKMU
JINCTA UCNONHEHUA HSS-GS
ROLLS FOR FINISHING STANDS FOR HOT STRIP MILL MATERIAL GRADE HSS-GS

B _ ~N

| MakcuMmanbHbIn guameTp 604kM Banka / Maximum diameter of the roll barrel ” 1400 mm |
| MakcumanbHaa anvHa 6o4kn Banka / Maximum lenght of the roll barrel ” 5000 mm |
| MaKkcumanbHasa gavHa Banka / Maximum lenght of the roll ” 10 000 mm |
| MakcrMmanbHbIi Bec Banka / Maximum weight of the roll ” 60 ton |
Xumunyeckuin coctaB pabodero crnosi / Chemical composition of shell, %
. ; TeepaocTb /
Matepwuan/Designation P | S Mo | V
& Si Mn Cr Ni Hardness, HSC
Vare./ Max T
HSS-GS 2,5-3,6/1,5-3,0(0,3-1,4]0,15/0,05| 5,5-8,5 [3,5-5,0 > | - 75%, 80"

M3meHeHue TBepaoCTH Mo rybuHe pabouero cnoa/The change in hardness in the depth of the working layer

90

78-83 HSc

80

73-78 HSc

70

60

HS¢c

50

40

30
(o] 15 25 50
Working layer depth, mm Neck

R B




MUKPOCTPYKTYpa BaIKOB UCMoNHEeHNA HSS-GS — MapTeHcUTo-6eliHUTHaA co cneumanbHbiMK Kapbuaamu Cr
W naacTMH4Yatbim rpadpmutom. Microstructure of HSS-GS rolls is martensite-bainite with special Cr
carbides and lamellar graphite

. ’ I'padur
: Graphite

Maprencut+6eiHuT
Martensite-bainite
I'pacdut
Graphite
Cr703

x100

MUWKPOCTPYKTYpa CEPALLEBUHDI U LLIEEK BAJIKA: BbICOKOMPOYHbIM JIMTOM YYTyH C LLapoBUAHOM dopmoli rpaduTa.
TBepgocTb week 35-45 HSC. Microstructure of roll neck and core is cast iron with nodular graphite.
Hardness of the necks is 35-45 HSC.

@ e I'padur HePJ_lM'l'
B - - o *{ Graphite Perlite
L Q deppur
. ; Ferrite
3 ? .
g ] ' I'padur
> & % . : q Graphite
- . .~ @
’ ‘_% 4
&
&
» * .. w X100 X100
MexaHuueckue csoiictea / Mechanical properties
Uenonwenue/ Pabounit cnoit/ Working layer H%%euxgdp,;r?/ﬂzg%:a/ CepauesuHa u welikm/ Roll neck and core
Designation | Gy, MPa | O, MPa | KC,J/cm’ | E,GPa | Ou, MPa | KC,l/cm’® | Ou, MPa | G, MPa | KC, J/cm’ | E, GPa
HSS-GS | 750-850 | 450-550 2,0-3,0 |190-200 | 600-700 1,5-2,5 | 600-800 | 350-450 | 2,00-3,00 |165-175




PABOYUE BAJIKN 417 KPYNHOCOPTHbIX CTAHOB
FOPAYEU NPOKATKU
WORK ROLLS FOR HEAVY SECTION HOT ROLLING MILLS

29

| MaKcumanbHbIi anameTp 604km Banka / Maximum diameter of the roll barrel ” 1400 mm |
| MaKcumanbHas annHa 6oukmn Banka / Maximum lenght of the roll barrel ” 3000 mm |
| MakcumanbHas aavHa Banka / Maximum lenght of the roll ” 8 000 mm |
| MaKcumanbHbIi Bec Basika / Maximum weight of the roll ” 45 ton |

Xumunyeckuii coctae paboyero crnosi / Chemical composition of shell, %

TeepaocTb /

Matepuan/Designation o = i P ’ S & Ni Cu ‘ Mo HardneseRE e
Makc. Max (o myeteamosamNIE
CIMXH / SPHN 2,7-3,8|0,4-1,7(0,3-1,3| 0,2 | 0,050,1-1,2| 0,5-1,5 - - 4073, 457,507
CLIXH / SShHN 2,7-3,8|0,5-2,7 (0,3-1,3| 0,2 | 0,02 | 0,1-0,8 | 0,5-1,5 - - 4073, 457,507
CWXHM / SShHNM | 2,7-3,8 | 0,5-2,7 | 0,3-1,3 | 0,2 | 0,02 | 0,1-0,8 | 0,5-1,5 - - 403,455,507
CLIXHMA / SShHNMD | 2,7-3,8 | 0,5-2,3 | 0,3-1,3 | 0,2 | 0,02 | 0,2-0,8 | 0,5-1,5 - - 50"
CLIX2HM / SShH2NM | 2,6-3,9 | 0,5-2,0 | 0,3-1,3 | 0,2 | 0,02 | 0,1-0,8 | 1,4-3,5 - - 555,607, 655,707

N3meHeHue TBepAOCTM No ry6uHe pabouero cnoa/The change in hardness in the depth of the working layer

75

70

68-73 HSc
63-68 HSc

65

60
55

50 +—— 48-53 HSc

HS¢c

45 —— 43-48 HSc

40 —— 38-43 HSc
| 384shs

35

30

25
o 15 25 50
Working layer depth, mm Neck
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MUKpPOCTPYKTYpa BanKkos ucnosHeHna CMNXH — nepanMTHO-KapbuaHas ¢ NaacTMHYaTbiM rpaduTom
Microstructure of rolls, grade SPHN — perlite - carbide structure with lamellar graphite

I'padur [epnut
Graphite Perlite
FeC
I'padut
Graphite
x100 x500

MuKpPOCTPYKTypa BankoB ucnonHennn CLUXH, CLUXHM, CLUXHM/, — nep/iMTHO-KapbuaHas
C WaposuaHbImM rpadutom Microstructure of rolls, grade SSHHN, SSHHNM, SSHHND perlite -
carbide structure with nodular graphite

© | Tpagur Pebiite
@ S Graphite
Fegc
L . I'padur
' Graphite
@
&l
- x100 x500
MUKpOCTPYyKTypa Bankos ncnonHeHui CLUX2HM c 1eBepgoctbio 55-60 HSc — nepanTHo-KapbuaHas
C WwapoBuaHbIM rpaputom Microstructure of rolls, grade SSHH2NM 55-60 HSc perlite -
carbide structure with nodular graphite
[ : I'pacdur ITepiut
@ S Graphite Perlite
Fe3C
bl . Fpadut
Graphite
&
®
- x100 x500
MUKpOCTpYyKTypa Bankos ncnonHeHui CLUX2HM c TBepgocTtbto 65-70 HSc — 6eliHuTOo-KapbuaHas
¢ waposuaHbiMm rpaduTom Microstructure of rolls, grade SSHH2NM 65-70 HSc
benitic- carbide structure with nodular graphite
& - I'padut beitHut r %
@ [ Graphite Bainite %
Fe3C
. ” . Ipadur
Graphite
&
®
- x100 x500
MexaHuueckue csoiictea / Mechanical properties
MexaHuyeckune csorictBa/ Mechanical properties
MaTtepuan/ Designation [MpoyHocTb Ha nM3rnb/ YpapHas BS3KOCTb/
Bending strength, N/mm? Impact strength J/cm?
CIXH / SPHN 420-550 1,3-2,0
CLUXH / SShHN 680-800 1,4-2,7
CLUXHM / SShHNM 700-800 1,5-2,8
CLUXHM[ / SShHNMD 710-830 1,7-2,5
CLUX2HM / SShH2NM (55-60 HSc) 730-850 2,0-2,8
CLUX2HM / SShH2NM (65-70 HSc) 900-1000 2,5-3,5




PABOYME BAJIKU A1 METKOCOPTHbIX CTAHOB
FOPAYEU NPOKATKU
WORK ROLLS FOR SMALL SECTION HOT ROLLING MILLS

| MuHMManbHbIN gruameTp 604kK Banka / Minimum length of the roll barrel ” 250 mm |
| MuHuManbHasa gavHa 604km Basika / Minimum length of the roll ” 200 mm |
| MuHMManbHbIM Bec Banka / Minimum weigth of the roll ” 0,2 ton |
Xumunyeckuit coctas paboyero cnos / Chemical composition of shell, % + /
. . BEPAOCTb
Martepuan/Designation 3 o o P ‘ S Cr Ni (nomi;]oaauv!poSa:\:zma/ Hardness, HSC
Make./ Max Customer request)
CIMXH / SPHN 2,7-3,80,4-1,7|0,3-1,3{0,2 | 0,05 | 0,1-1,5 | 0,5-1,5 - - 40%,455,507,555,6073,655
CLUXH / SShHN 2,7-3,8|0,4-2,7/0,3-1,3| 0,2 | 0,02 | 0,1-0,8 | 0,5-1,5 : - 40%5,45%,50%,55%
CLUXHM / SShHNM | 2,7-3,8 | 0,4-2,7 | 0,3-1,3 | 0,2 | 0,02 | 0,1-0,8 | 0,5-1,5 - - 403,457,507 ,557
CLUXHM[1/ SShHNMD | 2,7-3,9 | 0,3-2,3 | 0,3-1,8 | 0,2 | 0,02 | 0,2-0,8 | 0,5-3,0 - - 5073,55%,60%,655,707
CLUX2HM / SShH2NM | 2,6-3,9 | 0,5-2,0 | 0,3-1,3 | 0,2 | 0,02 | 0,1-0,8 | 1,4-3,5 > - 557,607 ,65%,70

N3meHeHue TBEpAOCTM NO rybuHe pabouero cnos/The change in hardness in the depth of the working layer
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MWMKpPOCTPYKTYpa BaskoB ncnosiHeHna CMNXH — nepaMTHO-KapbuaHan ¢ NaacTMHYATbIM rpaduTom
Microstructure of rolls, grade SPHN — perlite - carbide structure with lamellar graphite
= ] T I'padur [lepmut
e )7~ L A Graphite Perlite
\\‘ / '_, \ Fe3C
f: { e "\f; Tpadur
Graphite
L X ),
\ y
f
x100 x500
MuKpPOCTPYKTYpa BasikoB ucnosHeHnin CLUXH, CLUXHM, CLUXHM/ — nepanMTHO-KapbuaHasn
c waposuaHbim rpadmutom Microstructure of rolls, grade SSHHN, SSHHNM, SSHHND perlite -
carbide structure with nodular graphite
o - [3) ['padur [lepaut
& ° ~ @ Graphite Perlite
") - € FesC
' ¢ I'padut
™ Graphite
@ ® ~
x100 x500
MWKpPOCTPYKTYpa BankoB ucnonHeHni CLUX2HM c tBepaocTbio 55-60 HSc — nepantHo-KapbuaHas
¢ waposuaHbim rpadutom Microstructure of rolls, grade SSHH2NM 55-60 HSc perlite -
carbide structure with nodular
[+ ® @ I'padur IMepmut
* ® Graphite Perlite
[ ] > . Fe3C
J ¢ Fpadpur
. L ® o Graphite
x100 x500
MMWKpPOCTPYKTYpa BankoB ucnosHeHnn CLUX2HM ¢ TBepgocTbio 65-70 HSc — 6eiMHMUTO-KapbuaHas
C waposuaHbim rpadmutom Microstructure of rolls, grade SSHH2NM 65-70 HSc benitic-
carbide structure with nodular
o ® @ I'padur BeitHuT
® ® ~ @ Graphite Bainite
® P . * Fe3C
i Ipadur
. “ €5 < Graphite
x100 x500
MexaHuueckue csoiictea / Mechanical properties
MexaHuyeckue concTBa / Mechanical properties
Matepuan / Designation MpoyHoCTb Ha n3rnb/ YnapHas BsI3KOCTb/
Bending strength, N/mm? Impact strength J/cm?
CINXH / SPHN 480-590 1,3-2,0
CLUXH / SShHN 700-800 1,5-2,7
CLUXHM / SShHNM 720-820 1,6-2,8
CLUXHMI / SShHNMD 730-830 1,7-2,2
CLUX2HM / SShH2NM (55-60 HSc) 750-850 2,0-2,8
CLUX2HM / SShH2NM (65-70 HSc) 900-1000 2,5-3,5




_ BAHOAKM NS YHUBEPCAJIbHBIX K/IETEVA

SLEEVE ROLLS FOR GNT'\‘II;RSAL STANDS
| - y - k o Ty
I-H_LL‘ e ‘o WS

| MaKcumanbHbIi anameTp 6aHgaxa / Maximum diameter of the bandage ” 1250 mm |
| MuHUManbHbIN anameTp 6aHaaxka / Minimum diameter of the bandage ” 550 mm |
| MaKkcumanbHas TonumHa paboyero cios / Maximum depth of the working layer ” 120 mm |
| MaKcumanbHbIi Bec 6aHaaxka / Maximum weight of the bandage ” 5 ton |
Xumundeckuii coctas paboyero crost / Chemical composition of shell, %
. . TeepmocTb /
Marepuan/Designation P S Mo
g 2 C Si Mn Cr Ni (no TpeboBaHuto 3akasumka / Hardness, Akl
Makc./ Max Customer request)
BMLUXH / BMShHN 2,7-3,8 | 0,4-2,2 | 0,3-1,3 | 0,20 | 0,02 | 0,2-0,8 | 1,0-2,5 - 557
BMLWXHM / BMShHNM | 2,6-3,9 | 0,4-2,2 | 0,3-1,3 | 0,20 | 0,02 | 0,1-0,8 | 1,0-3,5 - 557, 605, 657

U3meHeHue TBepaocTM no rybuHe pabouero cnoa/The change in hardness in the depth of the working layer

70

65

63-68 HSc

60

55

HSc
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15 25 50
Working layer depth, mm Damping layer
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LWaposugHas ¢opma rpadputa B 6aHaakax ucnonHennin BMLUXH n BMLUXHM.
MuKpocTpyKTypa 6aHaaxen ncnonHenmin BMLUXH n BMLWXHM- nepanto-kapbugHas
Nodular shaped graphite in cast iron sleeve rolls, roll grade BMShHNand BMShHNM.
Microstructure in cast iron sleeve rolls, roll grade BMShHN and BMShHNM is pearlite-carbide structure.

- T I'padpur [epaur
® Y Graphite Perlite
& @ e FeC
P I'padur
L] “&3 Graphite
-
- ]
-» ® e -3 &M, | x100 x500

MexaHuueckue ceoiictBa / Mechanical properties

MexaHunyeckune cBonctBa / Mechanical properties

Matepuan / Designation

IMpoyHOCTbL Ha n3rmnb/
Bending strength, N/mm?

YnapHasi BA3KOCTb/
Impact strength J/cm?

BMLXH / BMShHN

700-800

1,5-2,5

BMLUXHM / BMShHNM

700-850

1,8-2,8




\
.~ PABOYUE BAJIKMU U POJZIUKU ANA TPYBOMNMPOKATHbIX CTAHOB

_ ( WORK ROLJ/.S eND SLEEVES ROLLS FOR TUBE MILLS
w_ﬂ_ru_———- _ ‘ t — —_—

| MaKcuManbHbI guameTtp 604kmn / Maximum diameter of the barrel ” 1250 mm |
| MuHUManbHbIM anameTp 604kKn / Minimum diameter of the barrel ” 250 mm |
| MuHUManbHbIN AnameTp ocesoro oteepctus / Minimum diameter of axial coating ” 110 mm |
| MuHMManbHbINM Bec Banka / Minimum weight of the roll ” 0,05 ton |
Xumwnyeckuit coctas pabouero cnos/ Chemical composition of shell, %
Martepuan/Designation ] P S ) Mo H;’sjenpéqSC;CTﬁéC
© Si Mn Cr Ni (no TpeboBaHuio 3akasunka / ’
Make./ Max Customer request)

TNXH / TPHN 2,7-3,8 | 0,4-1,3 | 0,3-0,8 | 0,20 | 0,16 | 0,5-1,2 | 1,2-2,5 - 60"}
TLWXH / TSHHN 29-38 | 1,1-1,6 | 0,4-0,9 | 0,15 | 0,02 | 0,9-1,5 | 1,2-2,5 - 60"
N3meHeHue TBepaoCTM no ry6uHe pabouero cnoa/The change in hardness in the depth of the working layer
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MMKPOCTPYKTypa posiMKoB ucnosHeHus TMXH - nepantokapbuaHas. Mpadput B ponnkax ucnonHenuns TNXH
Microstructure in sleeve rolls, roll grade TPHN - pearlite- carbide structure.

\.‘\ ot N eI
aft: / L M e
\y - / o -
&/
. o SRS

['padur
Graphite

x100

Graphite in sleeve rolls, roll gradeTPHN

[Tepnut
Perlite

FC3C

['padut
Graphite

MWKpPOCTPYKTYpa posinkoB ucnonHeHns TLLUXH - nepanto-kapbuaHasn. LaposugHaa popma rpacdumrta B poamnKkax

ncnonHeHua TLUXH. Microstructure in sleeve rolls, roll grade TSHHN - perlite- carbide structure.
Nodular form of graphite in sleeve rolls, roll gradeTSHHN.

«®
|
LY

['papur
Graphite

x100

[Iepaur
Perlite
FC}C

['padur
Graphite

x500

MexaHuueckue csoictea / Mechanical properties

Matepuan/ Designation

Mexanunyeckune ceorictBa/ Mechanical properties

MpoyHoCTb Ha M3rnb/

Bending strength, N/mm?

YanapHasa BA3KOCTb/
Impact strength Jiem?

TMXH / TPHN

450-550

1,3-2,0

TLWXH / TSHHN

650-750

1,8-2,5




ROLL MANUFACTURING PROCESS
~

|-

MporpeccrBHbIE TEXHO/IOTMYECKNE U KOHCTPYK-
TOpCKMEe pa3paboTku, MPUMEHEHME COBPEMEH-
Horo o6opyaoBaHUA, 601bLLION MPON3BOACTBEH-
HblA ONbIT U KOMMNETEHTHbIN TEXHUYECKUI
NepcoHan ABAAITCA HaAeXKHoM 6ason ans
BbIMYCKa Ka4e€CTBEHHOM NPOAYKLMN.

Ha Ka)gom 3Tane Npov3BOACTBA OCYLLECTBAA-
€TCA KOHTPO/1b KaYeCTBa Ba/IKOB.

ModzomoskKa KoHmposnab xumuyeckozo
80/1KOBbIX PACINABO8 cocmaea pacnnaasa

TEXHOI'IOI'W-_IE_CKMW MPOLIECC U3rOTOBJZIEHUA BAJIKOB

OmauekKa eanKoe
yeHmpobercHoIiMm
cnocobom

Centrifugal
casting

8 UHOYKUUOHHbIX nevax neped omnuekoli

ol

Control of melting OmauekKa sasnka

Melting chemistry

CMAayuoHAapHbLIM

L before pouring cnoco6om

Cutting age technologies, advanced equipment
and well trained personnel enables our
company produce rolls of highest quality.

Rolls quality control is carried out on each stage
of production process.

Stationary
casting




MexaHu4yeckasa
obpabomka

KoHmposnb Kayecmea:
xumu4ecKuii cocmas,
meepdocm,
MUKpocmpyKkmypa,
ynompa3seyKoeoli
KOHMposneo,
8uxXpemoKoeblii KOHmpOons,
MexaHu4YecKue ceolicmea,
MoOdynb lOHza,
0CMamoYHble HanpsXeHus,
Tepmoo6pabomka ocmamodyHelii aycmeHum,

Machinin
60/1K08 g KOHMPOnb cobaodeHus

KoHcepsayus, Quality control:
ynakoeka, omapy3ka chemical composition,
hardness,
microstructure,
US/EC
mechanical properties,
The Young's modulus,
residual stresses,
residual austenite,
technology
complianse observed on
every stage of production
process.

treatment

Preservation,
packing and shipment




BA/IbLLE/IMTEMHOE NPOU3BOACTBO
FOUNDRY

ObopyaoBaHMe Liexa MO3BOASET BbIMyCKaTb
3aroTOBKW ANA NPOU3BOACTBA BCEX TUMOB Ba/IKOB,
BocTpeboBaHHbIX 3aKa3dyukamu. Obuwas
naowaab Lexa coctaBnaer-17 946 m2.

BanbuennMTemMHbIN LEeX COCTOUT U3 ABYX
yyacTtkoB. Llenb: pasgeneHuve rpy3onoTOKOB M
BO3MOMXHOCTb HapalWwWBaHWA obbemoB
npou3BOACTBa.

The foundry equipment allows to produce
ingots for all types of rolls. Foundry area -
17946m?2.

The company applies "just in time" and "just in
sequence" principles to provide high capacity
production.

Y4acToK No NPOU3BOACTBY /IMCTONPOKATHLIX BaJIKOB /
HSM and plate rolls production division

Mnowaab y4acTka || 12 672 m2 || Sector area |
1x30 TH/tons
MHAYKUMOHHbIEe neun 1x20 TH/tons Induction furnaces
1x12 TH/tons
[py3onogbEMHOCTL KpaHOB 75 TH/tons Cranes weight-carrying
(makc.) capacity (max.)
MalumHa 1x40 TH/tons
LeHTPOobeKHOro 1x50 TH/tons Centrifugal casting machines
NNTbA 1x70 TH/tons
Tepmuyeckune neyn e DA Heat treat t fi
pi 2x100 TH/tons eat treatment furnaces

Y4acToK No NPOU3BOACTBY MENKOCOPTHbIX BasIKOB /
Section rolls production division

Mnowazap yyactka 5274 m2 Sector area
MHAYKUMOHHbIE neyn 2x8 TH/tons Induction furnaces
lpy3onoabEMHOCTb KpaHOB Cranes weight-carryin
A g ? 50 TH/tons i YA
(makc.) capacity (max.)
2x2 . . A
MatumnHa LeHTPOBEKHOro INTbA R Centrifugal casting machines

2x3 TH/tons

Tepmuyeckne neyn | | 2x80 TH/tons || Heat treatment furnaces




TEPMOOBPABOTKA
HEAT TREATMENT

Bce Bankm K3IB noasepratotcs TEPMUYECKOM
obpaboTke.

Ona dopmupoBaHna Tpebyemoin CTPYKTYpbl,
CHUXEHUA YPOBHA OCTATOYHbIX HAMPAXKEHUN u
OCTATOYHOrO ayCTEHMTA, NONYYEHUS O4HOPOAHOM
MeTaNNNYeCKoONn MaTpuLLbl MPOU3BOAUTCA
TEPMUYECKaAA BbICOKOTeMNnepaTypHaa W
HU3KOTemnepaTypHasa 0bpaboTKa Ba/IKOB.

Mpu 3ToM 60/bLIOE 3HAYEHME UMEIOT CKOPOCTU
Harpesa v OXNaXKAeHus.

TepMmuyeckas obpaboTKa Ba/KoB
OCYLUECTB/IAETCA B Tepmorneyax MPOM3BOACTBA
KomnaHun "Bosio", rnaBHbIM AOCTOMHCTBOM
KOTOPbIX ABNSAETCA BbiCOKAaA TOYHOCTb
cobniogeHna 3agaHHOro pexuma nbown
C/IOKHOCTMU, OT Yero B 60/1bLLOM CTENEHWN 3aBUCUT
KayecTBO Ba/IKOB.

All rolls produced by KZPV are heat treated.

Heat treatment and quenching are necessary
for residual stresses and residual austenite
removal subsequently, to achieve the reguired
structure and homogeneous metal matrix of rolls
material.

Thus speed of heating and cooling is of high
importance.

Bosio furnaces are employed for heat
treatment. Highly accurate execution of heat
treatment mode of any complexity is the main
advantage of these furnaces.
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MEXAHUYECKAA OBPABOTKA
MACHINING

O6bopypoBaHMe Lexa
NO3BOAET BbIMYCKaTb BAa/IKM BCEX
TUNOB B COOTBETCTBMM C CaMbIMM
BbICOKMMUK TpeboBaHUAMMU
3aKa3uyMKa K TOYHOCTU M KauyecTBy
06paboTKMU.

Obuwan naowanb Lexa, BK/O-
YyaA CK/aZ roToBOM MPOAYKLMMK,
coctasnAaetr 17508m2.

B BasibLleMexaHMYEeCKOM Lexe
YyCTaHOBAEHbl Cneunanmsun-
POBaHHbIE Ba/IbLETOKAPHbIE W
pPacTOYHble CTaHKW, MO3BO-
NALWNE NPOU3BOAUTL YEPHOBYIO
06paboTKy Ba/IKOB U OCHACTKMU.

YucrtoBasa TokapHaa obpaboTka
oCyLl,ecTBNAeTCA C NpUMeHe-
HMEM TOKapHbIX CTaHKOB C YUC-
JIOBbIM MPOrpaMmMHbIM ynpas-
JIeHVUEM M TOKapHO-KapycebHbIX
CTaHKOB, MO3BONAKOLWMX NONY-
YMTb 3aJaHHble MOKasaTenu no
TOYHOCTM WEPOXOBATOCTU M
dbopme NoBepPXHOCTH.

Up-to-date equipment allows
us to produce rolls in accordance
with any specifications, given by
our customers.

The combined shop area is
17508 m2

Mpou3BoACTBEHHbIE MOLLHOCTU Ba/ibLieMexaHMYecKoro uexa / We have special turning and
Mechanical shop capacity boring machines for rolls and
o ean yacTka S S moulds roughing. Finishing is done
with turning-and-boring machines
Konnyectso Quantity
OCHOBHOTO 63 en of main equipment and cnc Iathes.
obopyaosaHua in pieces

py30NOAbLEMHOCTL KPaHOB
(makc.)

Cranes weight-carrying

BiRions capacity (max.)




YnctoBasa mexaHM4YeckKas
obpaboTKa oOcylLecTB/AAETCA Ha
CNeunanmn3npoBaHHbIX BanbLELIN-
¢$boBanbHbIX U PpPe3epHbIX CTAHKaxX C
YMC/IOBbIM MPOTPAMMHbIM  YNpaB-
JNIeHneM.

PacToyHoe ob6opyaoBaHue Lexa
nosBonseT obpabatbiBaTb HEOHOXO-
OMMble MOCaAO4YHble OTBEPCTUA W
pe3bbbl, B TOM uucne raybokoe
ceepnieHne go 1500 mm (90-100
ANaMETPOB).

Mcnonb3oBaHWe cCOBPEMEHHOTO
M3MEPUTENbHOTO U peXxyLlero
WMHCTPYMEHTA rapaHTUpPYeT BbICOKOE
KayecTBO 00pabOTKM, CTabUABbHOCTb
M OCTOBEPHOCTb Pa3MepoB Baska.

We use the special rolls grinding
and milling machines with digital
control for finishing.

The boring equipment allows us
to thread and to drill the screw-
treads and mounting holes, including
gun drilling up to  1500mm depth
(90-100 diameters).

The high quality of rolls surface,
stability and precision of dimen-
sions provided by using the modern
measuring and cutting tools.



3ABOTA Ob OKPYXAIOLLIEN CPEQE
(S | ENVIRONMENT CARE

MonutuKka npeanpuaATMA NpeaycmaTpuBaeT bepeskHoe OTHOLIEHME U 3alMTy OKpYXKalollei cpeabl oT
3arpsasHeHuin. Mbl genaem Bce BO3MOXKHOE, YTODbI Halla 3eM/id, BoAa M BO34yX OCTaBaIUCh YNCTbIMK ANA
HaLLMX MOTOMKOB.

> ["f ﬂ“‘ |I \1 \ II l| )

The plant pays big attention to environmental care. We do all our best to keep our Earth, Water and Air
clean for future generations.
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E PYKOBO/ICTBO 3ABO/IA
FACTORY MANAGEMENT
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leHepanbHbI AUpPEKTOP OunpeKTop No NPpou3BOACTBY
Konbes M NepcnekTMBHOMY Pa3BUTUIO
AnekcaHap Bnagumuposuy [MmaneTanHoB
General Director Pagnin Xanumosuy
Alexander Kopyev Production and strategy

development Director
Radiy Gimaletdinov

3amecTutenb AnpeKTopa FnaBHbIN MHXXeHep
no Npou3BoACTBY Xpanos
U NepcnekTUBHOMY EBreHunit Banepbesuny
paseuTuio Chief engineer
Masnos Evgeniy Hrapov

Ceprei MNeTtposny
Deputy production
and strategy development
Director
Sergey Pavlov
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OPULUANBHbIA TOPFOBbIA NPEACTABUTE/b,

PASMELLEHUE 3AKA30B

OFFICIAL COMMERCIAL REPRESENTATIVE, ORDERS PLACEMENT

The OZPV company, Yekaterinburg, Russia, is authorized by our
enterprise to deal with the supply of our products for export.

33, Radisheva Street,

620014, Ekaterinburg, Russia
Tel./fax (343)345-09-10, 345-09-13,
Director

Andrey Petrov

E-mail: tdozpv@kzpv.ru

Ekaterina Bulavina

Head of Sales Department
(Middle East)

tell: +7 (343) 345 72 00
cell: +7 (922) 615-28-70
e-mail: bulavina@kzpv.ru

Tatyana Mironova

Head of Sales Department
(India)

tel: +7(343) 447 56 99
cell: +7 (904) 542 70 46
e-mail: mironova@kzpv.ru

Ellina Gimaletdinova

Head of Sales Department
(North America)

tel: +7(343) 3457200

cell: +7 (922) 100 69 69

e-mail: gimaletdinova@kzpv.ru

Mariia Polovnaya

Head of Sales Department
(South-East Asia)

tel: +7(343) 447 56 99

cell: +7 (904) 542 70 46

e-mail: polovnaya_mv@kzpv.ru

Alena Volohova

Head of Sales Department
(Europe)

tel: +7(343) 345 72 00
cell: +7 (906) 871 20 20
e-mail: volohova@kzpv.ru

‘
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2019

AiuBapb/January despanb/February
NOH BTO CPE YET MNAT CY6 BOC MOH BTO CPE YET NAT CY6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN

1 2 3 4 5 6 1 2 3

7 8 9 10 11 12 13 4 5 6 7 8 9 10
14 15 16 17 18 19 20 11 12 13 14 15 16 17
21 22 23 24 25 26 27 18 19 20 21 22 23 24
28 29 30 31 25 26 27 28

Mapt/March Anpenb/April
NOH BTO CPE YET MAT CY6E BOC MOH BTO CPE YET MAT CY6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 2 3 1. 2 3 4 5 6 7
4 5 6 7 8 9 10 8 9 10 11 12 13 14
1 12 13 14 15 16 17 15 16 17 18 19 20 21
18 19 20 21 22 23 24 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30
Maii/May UioHb/June
NOH BTO CPE YET NAT CY6 BOC MOH BTO CPE YET NAT CY6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 2 3 4 5 1 2
6 7 8 9 10 11 12 3 4 5 6 7 8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 29 30
Wonb/July Asryct/August
NOH BTO CPE YET NAT CY6 BOC NOH BTO CPE YET NAT CV6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN

1 2 3 4 5 6 7 1 2 3 4
8 9 10 11 12 13 14 |5 6 7 8910 11
15 16 17 18 19 20 21 12 13 14 15 16 17 18
22 23 24 25 26 27 28 19 20 21 22 23 24 25
29 30 31 26 27 28 29 30 31
CeHTAbpb/September | /OkTabpb/October
NOH BTO CPE YET MAT CYE BOC MOH BTO CPE YET/ MAT CY6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT /SUN

1 1 2 3 4 5/

2 3 4 5 6 7 /8 7 8 9 10 11 12 13
9 10 11 12 13 14 15 14 15 16 17 18 19\ 20
16 17 18 19 20 21 22 21 22 23 24 25 26.27
23 24 25 26 27 25 29 28 29 30 31
30
Hos6pb/November [ekabpb/December
NOH BTO CPE YET MAT CY6 BOC NOH BTO CPE YET. MAT CYB BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN

T™—2_ 3 1

4 5 6 7 8 9 10 2 3 4 5 6 7 8
11 12 13 14 15 16 17 9 10 11 12 13 14 15
18 19 20 21 22 23 24 16 17 18 19 20 21 22
25 26 27 28 29 30 23 24 25 2627 28 29

30 31

2020

fluBapb/January despanb/February
NOH BTO CPE YET NAT C¥6 BOC NMOH BTO CPE YET NAT CYp BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 2 3 4 5 1 2
6 7 8 9 10 11 12 3 4 5 6 7 &8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 29
Mapt/March Anpenb/April
NOH BTO CPE YET NAT CY6 BOC NMOH BTO CPE YET NAT CYF BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 1 2 3 4 5
2 3 4 5 6 7 8 6 7 8 9 10 11 12
9 10 11 12 13 14 15 13 14 15 16 17 18 19
16 17 18 19 20 21 22 200 21 22 23 24 25 26
23 24 25 26 27 28 29 27 28 29 30
30 31
Maii/May MioHb/June
NOH BTO CPE YET NAT CY6 BOC NOH BTO CPE YET NAT CY6 BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 2 3 1 2 3 4 5 6 7
4 5 6 7 8 9 10 8 9 10 1M1 12 13 14
11 12 13 14 15 16 17 15 16 17 18 19 20 21
18 19 20 21 22 23 (24 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30
Wionb/luly Asryct/August
NOH BTO CPE YET NAT (V6 BOC NOH BTO CPE YET NAT CVE BOC
MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN
1 2 3 45 1 2
6 789 10 11 12 3 45 6 7 8 9
13 14 15 16 17 18 19 10 11 12 13 14 15 16
20 21 22 23 24 25 26 17 18 19 20 21 22 23
27 28 29 30 31 24 25 26 27 28 29 30
31
CeHTAbpb/September  OkTA6pb/October
NOH BTO CPE MET NAT CY6 BOC NOH BTO. CPE YET NAT CYp BOC
MON TUE WED THU FRI SAT  SUN MON TUE WED THU FRI SAT  SUN
1 2 3 4 5 6 1 2 3 4
718 9 10 1112 13 5 6 7. 8 9 10 11
14 15 16 17 18 19 20 12 13 14 15 16 17 18
21/22 23/24 25 26 27 19 20 21 22 23 24 25
28 29 30 26 27 28 29 30 31
Hoabpb/November  Odekabpb/December
NOH BTO CPE YET NAT Cyb BOC NOH BTO CPE YET MNAT CV6 BOC
MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN
1 1 2 3 4 5 6
2 3 4 5 6 7 8 7 8 9 10 11 12 13
9 1011 12 13 14 15 14 15 16 17 18 19 20
16 17 18 /19 20 21 22 21/22 23 24 25 26 27
23 24 25 26 27 28,29 28 29 30 31
30
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13 EkaTepuHbypra
Kak po6partbca:

K yusmsmcnit

npya
JlerkoBow TpaHcnopT

- Ha aBTomobune: u3 EkatepuHbypra - Tpacca P352 «CepoBckuii TpakT» (EkaTepuHbypr — Cepos),
Ha 185 Km cbe3p — ropog Kywsa.

lpy30BoI1 TpaHcnopT
B

KyLBMHCKKI1 3aBO4, NPOKaTHbIX BaKOB

624300, r. Kywsa, Ceepanosckasa 06n., yn. Mepsomaiickas, 4
Ten./dakc: (343) 345-09-10; www.kzpv.ru E-mail: ural-rolls

Kushva Roll Manufacturing Factory
43, Pervomayskaya str., Kushva, Sverdlovsk region,

Tel./fax: (343) 345-09-10; www.kzpv.ru E-mail:
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