@ TRINECKE ZELEZARNY @ MORAVIA STEEL

VALCOVANY DRAT

WIRE RODS




3 UvoD 3 INTRODUCTION

4 SCHEMA VYROBNIHO TOKU 4 FLOW SHEET OF MAIN TECHNOLOGICAL OPERATIONS
6 VYROBNI ZARIZENI 6 PRODUCTION FACILITIES

13 STANDARDNI ROZMERY DRATU A SVITKU 13 STANDARD DIMENSIONS OF WIRE ROD AND COILS

14 UPOTREBENI 14 APPLICATIONS

16 VYRABENE ZNACKY OCELI 16 STEEL GRADES PRODUCED

35 EXPEDICE / ZPUSOB OBJEDNAVAN] 35 SHIPMENT / GUIDE TO ORDERING

36 POMERY PALCU K MILIMETRUM 36 DECIMAL AND INCH / MILLIMETER EQUIVALENTS

37 METRICKE PREVODNI POMERY / HMOTNOSTNIi TABULKA 37 METRIC CONVERSION FACTORS / WEIGHT TABLE







VALCOVANY DRAT
TRINECKE ZELEZARNY - MORAVIA STEEL

uvob

CERTIFIKAT
L ok

petvrzue de.
postupu TOV CEAT, Je spolednest
TRINECKE BELEZARNY, a.5.
MORAVIA STEEL an.,
TRIMECKE ELEZARNY - bbeharavi vibeorns. ..

uvoD

Valcovany drat, vyrdbény z vysoce jakostni oceli moderni
technologii, patii mezi vyznamné vyrobky TZ, a.s. Sortiment
vélcovaného drétu je Siroky a zahrnuje nizkouhlikové,
vysokouhlikové, speciélni i oceli. Vyroba dratu spada tak jako

i ostatni sortiment dlouhych vyrobkl do systému jakosti, ktery je
certifikovan dle standardu EN ISO 9001:2000 firmou

RW TUV. Dréty s uréenim pro stavebnictvi jsou pokryty pfislusnymi
certifikaty. Spickova kvalita a spolehlivé pInéni smluvnich podminek
jsou nasimi zakazniky vysoce ocefovany.

TZ, a.s., se svou tradici, jez se datuje od r. 1839, jsou modernim
integrovanym hutnim kombinatem s uzavienym hutnim cyklem.
Vyrobni program zahrnuje koks, surové zelezo, ocel a Siroky
sortiment dlouhych vyrobkd, jako jsou kolejnice, profily, betonéiska
ocel a valcovany drat.

Vyhradnim prodejcem vyrobkd Trineckych zelezaren, a.s., je
spole¢nost Moravia Steel.
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INTRODUCTION

The wire rod manufactured from the high — quality steel using
updated technology belongs to the significant products of
Trinecké zelezarny, a.s. (shortly TZ, a.s.). The assortment of wire

rod is wide and includes low - carbon, high - carbon, special

steel. Production of wire rod as well as the portfolio of other long
products is included in the quality system certified by the company
RW TUV pursuant to the EN 1SO 9001:2000 standard. Wire rod for
the construction is covered by relevant certificates. The top quality
and reliable compliance with the provisions of contracts are highly
appreciated by our customer.

TZ, a.s., whose tradition dates back to 1839, is a modern integrated
metallurgical plant with a closed production cycle. The production
program includes coke, pig iron, steel and large assortment of long
products such as rails, sections, reinforcing bars and wire rod.

The exclusive sales organization of Trinecké Zelezarny’s products is
Moravia Steel, joint - stock company.

PRODUCT MIX:
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VYROBN{ ZARIZENI PRODUCTION FACILITIES

Vyrobek Product

surové Zelezo pro potieby oceléren i slévaren hot metal for steel plants and foundries
Ostatni udaje Other data

uzite¢ny objem - 1373 m?3 useful volume - 1,373 m?

celkové produkce - 1,9 mil. tun/rok total production — 1.9 mil. ton per year
Vlastni zafizeni Facilities

2 vysoké pece 2 blast furnaces

bezzvonové sazebny bell - free tops

automatizované systémy fizeni automated control systems

zakryté lici zlaby covered runners

odpraseni licich hal casting house dedusting
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VYROBNI ZARIZENI

WIRE RODS
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PRODUCTION FACILITIES

Vsazka (Fe)
73 % surové Zelezo, 27 % $rot

Vyrobek
ULC oceli
nizkouhlikové neuklidnéné i uklidnéné oceli
stfredni a vysokouhlikové oceli
elektrodové oceli
pruzinové oceli
legované oceli pro jina pouziti
loziskové oceli
automatové oceli
M-oceli

Objem konvertoru a kapacita vyroby
180 tun; 2,3 mil. tun za rok

Vlastni zafizeni
2 odsifovaci stanice (odsifeni surového Zeleza)
2 kyslikové konvertory
automatizované systémy fizeni tavby
2 vakuovaci stanice typu RH s moznosti dolegovani kusovymi
prisadami, pouziti plnénych profilt
2 stanice pro homogenizaci oceli internim plynem (Ar, N,) tryskou
shora a porézni tvarnici zdola
zarizeni IR-UT a 2 LF pro ohfev oceli chemickou cestou, resp.
elektrickym obloukem, pro dolegovani oceli kusovymi pfisadami,
pouziti plnénych profild

blokové a sochorové plynulé odlévani nebo odlévani ingott

Metallic charge
73% hot iron, 27 % scrap

Product

ULC steels

low-carbon rimmed and killed steels
medium and high-carbon steels
steel for welding

spring steels

alloy steels

bearing steels

free cutting steels

M-steels

Volume of the converter and production capacity

180t, 2.3 mil. tons per year

Facilities

2 desulphurizing stations

2 LD converters

automated heat control systems

2 RH-type degasser for fine alloying using lump alloys, use

of cored wires

2 argon and nitrogen steel homogenisation units stations through
a top nozzle and a bottom porous block

IR-UT and 2 LF facilities for chemical heating or electric arc heating
and for fine steel alloying by piece alloys; the use of cored wire
bloom and billet continuous casting or ingot teeming
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VYROBNI ZARIZENI

WIRE RODS
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PRODUCTION FACILITIES

Blokové zafizeni plynulého odlévani
pét licich proud
rozméry predlitkd: 300 x 350mm,  320mm, @ 410mm, @ 525mm
ro¢ni kapacita: 950 tis. tun

Sochorové zafizeni plynulého odlévani
osm licich proudt
rozméry sochord: 150 X 150mm
ro¢ni kapacita: 1300 tis. tun

Bloom continuous casting machine
five casting strands
bloom sizes: 300 x 350mm, @ 320mm, @ 410mm, @ 525 mm
capacity: 950,000t/y

Billet continuous casting machine
eight casting strands
billet sizes: 150 x 150 mm
annual capacity: 1,300.000t/y

tryskaci stroj

CPT (conti-powder-tester) linka
brousici stroje

kontrola pod svétly

shot - blast machine

CPT (conti-powder-tester) line
grinding machines

visual checking under lights
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VYROBNI ZARIZENI

Vsazka (Fe)
$rot, surové zelezo
(podle pozadované znacky oceli)

Vyrobek
legované oceli, v¢etné loZiskovych a nastrojovych
nerezavéjici oceli a zaruvzdorné oceli

Objemy peci a kapacita vyroby
pece10a7t
40 tis. tun za rok

Vlastni zafizeni
4 elektrické obloukové pece
zafizeni mimopecniho zpracovani oceli (VOD)
odlévani ingott 1 az 11 t (typicky 5 t)

WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

PRODUCTION FACILITIES

Metallic charge
scrap, pig iron
(according to the aimed steel grade)

Product
alloy steels including bearing and tool steels
stainless steels and heat resistant steels

Volume of furnaces and production capacity
10-ton and 7-ton EAFs
40,000 tons/y

Facilities
4 EAFs
VOD caisson
ingot teeming 1 to 11 tons (typical 5 tons)
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VYROBNI ZARIZENI

Vsazka
Sochory 150 X 150mm x 12m

Tycova ocel ve svitcich
kruhova ocel @ 16 - 50 mm
hexagondlni ocel @ 18 - 38 mm
Ctvercovd ocel @ 20 - 37 mm
hmotnost svitkd cca 2 000 kg

Kapacita vyroby
100 tis. tun za rok (tycova ocel ve svitcich)

Vlastni zafizeni
1 krokové ohfivaci pec typu SIMAC
ostrik okuji
hruba predtrat — 4 duo stolice
pfipravné poradi se 7 duo stolicemi
2 hotovni poradi s 8 duo stolicemi
vodni chlazeni (fizeni navijeci teploty)
dvoustolicovy blok ASC
zartizeni pro prabézné méreni rozmérd vyvalku
navijecky Garret
volné kompaktni ochlazovani svitki na vzduchu
pomalé ochlazovani svitkl (izolované tunely)
hakovy dopravnik pro volné chlazeni svitki na vzduchu
lisovani svazku

WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

PRODUCTION FACILITIES

Charge
billets 150 X 150mm X 12m

Bars in coils
Round steel @ 16 - 50 mm
Hexagonal steel @ 18 - 38 mm
Square steel @ 20 - 37 mm
weight of coils ca 2 000 kg

Production capacity
100,000t per year (bars in coils)

Facilities
1 walking beam furnace of SIMAC type
descaler
preparatory train — 4 two-high stands
preliminary rolling train with 7 two - high stands
2 finishing rolling trains with 8 two - high stands
water cooling (control of coiling temperature)
2-high stand SMS block
appliance for continuous measurement of rolled
product dimensions
Garret coilers
free compact air cooling of wire rod coils
slow cooling of wire rod coils (insulated tunnels)
hook conveyer for free air - cooling of coils

coils pressing
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VYROBNI ZARIZENI

WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

PRODUCTION FACILITIES

Vsazka

sochory 150 X 150mm x 12m

Vyrobek
vélcovany drat prdméru 5,5-20 mm
hmotnost svitk( cca 2000 kg

Kapacita vyroby a rychlost valcovani
820 tis. tun za rok
max. 105m/s podle priméru dratu

Vlastni zafizeni
krokova pec
ostiik okuji
poradi Danieli H-V s vyménnymi kazetami
izolovany valnik
ndzky kyvadlové
druhy ostrik okuji
predtrat dvouzilova se Sesti stolicemi
stredni poradi dvouzilové s osmi stolicemi
predhotovni poradi — dvé zily se dvéma stolicemi ve smycce
hotovni poradi — dvé zily s desetistolicovym blokem
pribézna defektoskopicka kontrola
pribézné laserové méreni rozmérd dratu
vodni chlazeni ve smycce, v bloku i za blokem
fizené ochlazovani STELMOR
hakovy dopravnik
vézaci lisy
véha SUND

Charge
billets 150 x 150mm X 12m

Product
wire rod of the diameters 5.5 to 20mm
weight of coils ca. 2000 kg

Production capacity and rolling speed
820,000t per year
max. 105m/s according to the diameter of wire rods

Facilities
walking beam furnace
descaling
rolling train Danieli H-V with replaceable cartridges
insulated roller conveyor
pendulum shears
second descaling
two-strand preliminary rolling train with 6 stands
intermediate two-strand rolling train with 8 stands
pre-finishing rolling train — two strands with two stands in a loop
finishing line — two strands with ten - stand block
continuous defectoscopy
continuous laser measurement of rod sizes
water cooling in the loop, in the block as well as after block
controlled cooling STELMOR
hook conveyor

binding presses
SUND scale
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VYROBNI ZARIZENI

WIRE RODS
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PRODUCTION FACILITIES

Vyrobek
zihany drat prdmeéru 5.5-20 mm
hmotnost svitkd cca 2 000 kg ( 1 000 kg)

Kapacita vyroby:
22 tis. tun / rok

Vlastni zafizeni
3 Zihaci pece STC (Short Time Cycle)
komorovy typ s véleckovou nistéji
vyzdivka vlaknitymi deskami
ochranna atmosféra typu endo
pribézna infra-analyza sloZzeni ochranné atmosféry
ohfev rekupera¢nimi radia¢nimi hofaky
spodni a horni ohfev

Druhy zihani:
zihani GKZ
zihani na mékko

Moznost moreni drat v mofici lince v dcefinné spole¢nosti skupiny
TZ, as.

Product
annealed wire rod 5.5-20 mm
weight of coils approx. 2 000 kg ( 1 000 kg)

Production capacity:
22000t/ year

Facilities
3 annealing STC (Short Time Cycle) furnaces
batch roller hearth furnace
ceramic fibre lining
endothermic gas protective atmosphere
radiant tube burners with recuperation
top and bottom firing

Types of annealing:
Spheroidize annealing

Soft annealing

Pickling and phosphatising line
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STANDARDNI ROZMERY DRATU A SVITKU STANDARD DIMENSIONS OF WIRE ROD AND COILS

mm 55 6.0 6.5 7.0 75 8.0 8.5 9.0 95 10.0 10.5 11.0 115
Inch 0216 0236 0226 0276 0295 0315 0335 0354 0374 0394 0413 0433 0453
mm 120 12,5 13.0 135 14.0 145 15.0 16.0 16.5 17.0 17.5 18.0 185
Inch 0472 0492 0512 0531 0.551 0571 0591 0650 0650 0669 0689 0709 0728
mm 190 20.0 = = = = = = = = = = =

Inch  0.748 0.787 - - - - - - - = = - -

mm - 16.0 16.5 17.0 17.5 18.0 18.5 19.0 = = 20.0 20.5
Inch - 0.650 0.650 0.669 0.689 0.709 0.728 0.748 = = 0.787

mm 210 = 220 = 23.0 = 24.0 24.5 25.0 26.0 26.5

Inch  0.827 - 0.866 - 0.906 - 0.945 0.965 0.984 1.024 1.043

Pramér Hmotnost svitku Rozméry svitku
Diameter Coil weight Coil dimensions
. Délka (mm) Vnitini pramér (mm) Vnéjsi pramér (mm)
h k
Gt (kg) Lenght (mm) Inner diameter (mm) QOuter diameter (mm)
5.5-20.0 850-1100 860 min. 850 max. 1 300
1800-2100 1600 min. 850 max. 1 300
Pramér Hmotnost svitku Rozmeéry svitku
Diameter Coil weight Coil dimensions
. Délka (mm) Vnitini prdmeér (mm) Vnéjsi prameér (mm)
(mm/inch) (ka) Lenght (mm) Inner diameter (mm) Outer diameter (mm)

16 - 50 cca 2 000 630 - 1070 min. 950 max. 1 350
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UPOTREBENI APPLICATIONS

Tento drét se pouziva pro vyrobu hiebikd,
drobnych tvarovanych vyrobk(, ostnatého dratu,
rlznych druh pletiva, svafovanych armovacich
siti, vodicl v dopravé a telegrafii, nosnych

a vazacich dratli apod. Drat pro tazeni spliuje
podminky pro nasledné zpracovani hlavné
ohybanim, vinutim, péchovanim hlav, sekanim
aj. Dllezitou podminkou je rovnéz vhodnost

pro naslednou Upravu pokovovanim vzhledem

k pfilnavosti pokovené vrstvy k povrchu drétu.

Drat pro tyto Ucely se vyrabi ze strednéuhlikovych
a vysokouhlikovych oceli s vysokymi naroky

na bezvadny povrch a mechanické vlastnosti.
Vyrabéji se z néj lana vSech moznych konstrukci,

s dusi i bez duse, pro jefaby, vytahy, tézni klece,
lanovky, zavésna lana apod. Pouziva se rovnéz
pro vyrobu pramencu pro piedpjaty beton

a predpinaci vyztuze.

Kordovy drat se pouziva k vyrobé ocelovych
kordd do automobilovych pneumatik,
dopravnich pasu a tlakovych hadic. Vyrabi se

z vysokouhlikové oceli s vysokymi pozadavky
na kvalitu, jeji zkouseni a kontrolu. Tazenim za
studena se ziska drat az o prdméru 0,15 mm

a pevnosti az 4000 MPa. Material spliuje pfisné
pozadavky na dynamické namahani.

Drat pro elektrody je vyrabén jak z béznych
elektrodovych znacek, tak z legovanych znacek.
Tyto elektrodové draty jsou urceny pro svarovani
na vzduchu i v ochranné atmosféfe a jsou
pouzivany pro viechny obory, véetné jaderné
energetiky. Pouzivany jsou pro ru¢ni svafovani

a pro svarovani ve svarovacich automatech.

Tento drét je zpracovavan technologiemi
objemového tvareni za studena, tvarenim

za tepla i obrabénim. Jedna se o nejriiznéjsi
Srouby, matice, cepy a vykresové strojni soucasti
pouzivané ve vsech primyslovych oborech,
vcetné automobilového a leteckého pramyslu.
Materidl pro toto pouziti splfiuje pozadavky
vysoké povrchové a vnitini kvality a je podroben
pfisné vystupni kontrole.

The wire rod is used for nails, small shaped
products, barbed wires, various wire nettings,
welded reinforcing netting, wire conductors in
transport and telegraphy, holding and binding
wires and others. The wire rod for drawing

is suitable for the subsequent treatment e.g.
bending, coiling, heading, cutting and so on. The
wire rod is also suitable for metal coating thanks
to the adhesion of the metal coating to the wire
rod surface.

For this purpose the wire rod, which provides
excellent surface and the required mechanical
properties, is manufactured from medium

and high carbon steels. The wire rod is used

in manufacture of all kinds of ropes, with and
without core, for cranes, lifts, mine cages, cable
ways, suspension ropes etc. It is also used for the
production of strands for prestressed concrete
and prestressed reinforcement.

The wire rod for steel tyre cords is used in
production of steel tyre cords to reinforce
automobile tyres, conveyer belts and pressure
hoses. It is manufactured from high carbon
steels that meet high requirements for quality, its
testing and inspection. By means of cold drawing
a wire up to diameter 0.15 mm and the tensile
strength up to 4,000 MPa is achieved. The wire
rod fulfils strict requirements for dynamic stress.

The wire rod for welding electrodes is
manufactured both from common electrode
grades as well as from alloy grades. These wire
rods are intended for common welding and for
shielded welding and are used for welding in
all fields including nuclear industry. Welding
electrodes are used for both manual and
automatic welding.

The wire rod for screws and connecting
components is cold shaped, hot shaped or
machined. This includes various bolts, nuts,
trunnions, and machine parts used in various
industrial sectors. The material for this use meets
the requirements of high surface and internal
quality, it is a subject to strict final inspection.
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UPOTREBENI APPLICATIONS

Drat pro vyrobu fetézu je vyrabén jak z oceli
béznych znacek, tak i z oceli legovanych.

Z béznych znacek jsou vyrdbény fetézy zavésné,
vézaci, tazné i specialni snéhové fetézy pro
automobily a tézké zemni stroje. Z legovanych
oceli se vyrabi drét pro fetézy vysokopevnostni
a zarupevné, uzivané v cementarnach, dolech

a jiném tézkém primyslu. Tyto fetézy spliuji
vysoké naroky na mechanické vlastnosti i inavu,
a to jak za béznych, tak za zvysenych teplot.

Tento drét je urcen k vyrobé zévésnych pruzin pro
osobni automobily a k vyrobé tla¢nych, taznych

a zkrutnych pruzin pouzivanych ve vyrobé
dalsich dopravnich prostfedkd, obrabécich

a tvarecich strojl, hydraulickych agregétu

i elektrotechnickych pfistroji. Materidl splniuje
podminky pro dynamické namahani s vysokou
Zivotnosti, pro vysoké statické namahani, je
odolny proti korozi i vici vysokym teplotam.

Drat je urcen predevsim k vyrobé télisek do
riznych druht valivych loZisek. Splnuje pfisné
pozadavky na kvalitu, zejména pokud jde

o povrchové vady, vnitini Cistotu, rozlozeni
karbidd a obsah plyng.

Automatové oceli se zafazuji do skupiny
specidlnich oceli a pouZivaji se zejména pfi
vyrobé soucasti tfiskovym obrabénim. Toto
obréabéni se provadi v obrabécich centrech

s vysokou vykonnosti. DUleZitou pfednosti
automatovych oceli je zvysena obrobitelnost,
ktera prodluzuje Zivotnost nastroj.

Z automatovych oceli se vyrabéji pfedevsim
hydraulické koncovky, spojky, Sroubeni, fitinky,
spojovaci soucasti (matice, Srouby, zavitové tyce
a automobilové soucasti).

Wire rod for chains is manufactured from common
steel grades as well as from alloy steels. The common
steel grades are used for the making of loading,
binding and pulling chains as well as special snow
chains for cars and heavy agricultural machines. The
alloy steel grades are used for the making of special,
high-strength and heat-resistant chains for cement
works, heavy and mining industry and so on. The
chains display a high level of mechanical and fatigue
properties at ambient and increased temperatures.

The rod has been designed for the production

of suspensions springs, compression, tension and
torsion springs that are used for cars, machine
tools, forming machines, hydraulic aggregates
and electro technical devices. The wire rod for
springs meets the requirements for high dynamic
loading with long service life, for high static
loading and it is corrosion resistant and high-
temperature resistant.

The wire rod is designed for the production of
components to various kinds of rolling bearings.
It meets the strict quality requirements regarding
surface defects, inner purity, carbides dislocation
and contents of gases.

Free cutting steels are ranked in the group of
special steels and their primary application
involves the manufacture of components by
cutting operation. The cutting operation is
performed using high - performance cutting
tools. A substantial advantage offered by free
cutting steels involves increased machinability,
which helps to increase the service lives of tools.
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VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT K TAZEN{ ZA STUDENA WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Daetsilc(;:,r:1 _ ¢ Mn o m';x. mix. mcarx. m'\:x. rr,:/::(. r::x. mglx.
c4D <0.06 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C7D 0.05-0.09 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
(@°]p] <0.10 <0.60 <0.30 0.035 0.035 0.25 0.25 0.08 0.30 -
C10D 0.08-0.13 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C12D 0.10-0.15 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C15D 0.12-0.17 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C18D 0.15-0.20 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C20D 0.18-0.23 0.30-0.60 <0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C26D 0.24-0.29 0.50-0.80 0.10-0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C32D 0.30-0.35 0.50-0.80 0.10-0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C38D 0.35-0.40 0.50-0.80 0.10-0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C42D 0.40-0.45 0.50-0.80 0.10-0.30 0.035 0.035 0.20 0.25 0.05 0.30 0.01
C48D 0.45-0.50 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C50D 0.48-0.53 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C52D 0.50-0.55 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C56D 0.53-0.58 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C58D 0.55-0.60 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C60D 0.58-0.63 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C62D 0.60-0.65 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C66D 0.63-0.68 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.30 0.01
C68D 0.65-0.70 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.30 0.01
C70D 0.68-0.73 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C72D 0.70-0.75 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.30 0.01
C76D 0.73-0.78 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C78D 0.75-0.80 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C80D 0.78-0.83 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
82D 0.80-0.85 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
C86D 0.83-0.88 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01
88D 0.85-0.90 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01

C92D 0.90-0.95 0.50-0.80 0.10-0.30 0.035 0.035 0.15 0.20 0.05 0.25 0.01




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT K TAZEN[ ZA STUDENA WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)
D:tsilc?r? _ ¢ Mn o mZx. mzx. mcarx. m'\:x. rr,:/:;. r::x. mglx. m’:x.
Cc26D2 0.24-0.29 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C32D2 0.30-0.34 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C36D2 0.34-0.38 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C38D2 0.36-0.40 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C40D2 0.38-0.42 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C42D2 0.40-0.44 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C46D2 0.44-0.48 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C48D2 0.46-0.50 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C50D2 0.48-0.52 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C52D2 0.50-0.54 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C56D2 0.54-0.58 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C58D2 0.56-0.60 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C60D2 0.58-0.64 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C62D2 0.60-0.64 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C66D2 0.64-0.68 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C68D2 0.66-0.70 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C70D2 0.68-0.72 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.03 0.15 0.01 0.007
C72D2 0.70-0.74 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C76D2 0.74-0.78 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C78D2 0.76-0.80 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C80D2 0.78-0.82 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C82D2 0.80-0.84 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C86D2 0.84-0.88 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007
C88D2 0.86-0.90 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007

C92D2 0.90-0.95 0.50-0.70 0.10-0.30 0.020 0.025 0.10 0.10 0.02 0.15 0.01 0.007




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT K TAZEN[ ZA STUDENA WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Designation C Mn P S Si
1005 0.06 max. 0.35 max. 0,040 max. 0.050 max. -
1006 0.08 max. 0.25-0.40 0.040 max. 0.050 max. -
1008 0.10 max. 0.30-0.50 0.040 max. 0.050 max. -
1010 0.08-0.13 0.30-0.60 0.040 max. 0.050 max. -
1011 0.08-0.13 0.60-0.90 0.040 max. 0.050 max. -
1012 0.10-0.15 0.30-0.60 0.040 max. 0.050 max. -
1013 0.11-0.16 0.50-0.80 0.040 max. 0.050 max. -
1015 0.13-0.18 0.30-0.60 0.040 max. 0.050 max. -
1016 0.13-0.18 0.60-0.90 0.040 max. 0.050 max . -
1017 0.15-0.20 0.30-0.60 0.040 max. 0.050 max. -
1018 0.15-0.20 0.60-0.90 0.040 max. 0.050 max. -
1019 0.15-0.20 0.70-1.00 0.040 max. 0.050 max. -
1020 0.18-0.23 0.30-0.60 0.040 max. 0.050 max. -
1021 0.18-0.23 0.60-0.90 0.040 max. 0.050 max. -
1022 0.18-0.23 0.70-1.00 0.040 max. 0.050 max. -
1023 0.20-0.25 0.30-0.60 0.040 max. 0.050 max. -
1025 0.22-0.28 0.30-0.60 0.040 max. 0.050 max. -
1026 0.22-0.28 0.60-0.90 0.040 max. 0.050 max. -
1029 0.25-0.31 0.60-0.90 0.040 max. 0.050 max. -
1030 0.28-0.34 0.60-0.90 0.040 max. 0.050 max. -
1034 0.32-0.38 0.50-0.80 0.040 max. 0.050 max. 0.10 max.
1035 0.32-0.38 0.60-0.90 0.040 max. 0.050 max. 0.07-0.15
1037 0.32-0.38 0.70-1.00 0.040 max. 0.050 max. 0.10-0.20
1038 0.35-0.42 0.60-0.90 0.040 max. 0.050 max. 0.15-0.35
1039 0.37-0.44 0.70-1.00 0.040 max. 0.050 max. 0.20-0.40
1040 0.37-0.44 0.60-0.90 0.040 max. 0.050 max. 0.30-0.60
1042 0.40-0.47 0.60-0.90 0.040 max. 0.050 max. -
1043 0.40-0.47 0.70-1.00 0.040 max. 0.050 max. -
1044 0.43-0.50 0.30-0.60 0.040 max. 0.050 max. -
1045 0.43-0.50 0.60-0.90 0.040 max. 0.050 max. -
1046 0.43-0.50 0.70-1.00 0.040 max. 0.050 max. -

1049 0.46-0.53 0.60-0.90 0.040 max. 0.050 max. =




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT K TAZEN{ ZA STUDENA WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Designation C Mn P S Si
1050 0.48-0.55 0.60-0.90 0.040 max. 0.050 max. =
1053 0.48-0.55 0.70-1.00 0.040 max. 0.050 max. -
1055 0.50-0.60 0.60-0.90 0.040 max. 0.050 max. -
1059 0.55-0.65 0.50-0.80 0.040 max. 0.050 max. -
1060 0.55-0.65 0.60-0.90 0.040 max. 0.050 max. -
1064 0.60-0.70 0.50-0.80 0.040 max. 0.050 max. -
1065 0.60-0.70 0.60-0.90 0.040 max. 0.050 max. -
1069 0.65-0.75 0.40-0.70 0.040 max. 0.050 max. -
1070 0.65-0.75 0.60-0.90 0.040 max. 0.050 max. -
1074 0.70-0.80 0.50-0.80 0.040 max. 0.050 max. -
1075 0.70-0.80 0.40-0.70 0.040 max. 0.050 max. -
1078 0.72-0.85 0.30-0.60 0.040 max. 0.050 max. -
1080 0.75-0.88 0.60-0.90 0.040 max. 0.050 max. -
1084 0.80-0.93 0.60-0.90 0.040 max. 0.050 max. -

1090 0.85-0.98 0.60-0.90 0.040 max. 0.050 max. =




VALCOVANY DRAT
TRINECKE ZELEZARNY - MORAVIA STEEL

WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED

DRAT K TAZENI ZA STUDENA

WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)
Designation C Mn Si P S N,
11300 0.09 max. - - 0.040 max. 0.040 max.
11320 0.11 max. - - 0.045 max. 0.045 max.
11343 0.16 max. - - 0.045 max. 0.045 max. 0.007 max.
Cco5" 0.05 max. 0.35-0.45 0.08-0.12 0.035 max. 0.035 max.
» Ocel musi obsahovat 0,020 - 0,060 % Al celkem v rozboru tavby.
"' The content of Al in steel shall be 0.020 - 0.060 % total in the heat analysis.
[
Orraant Chemické slozeni (%)
oceli Chemical composition (%)

Designation C Mn Si P S N ppm B
P2-04 max. 0.04 0.25-0.35 max. 0.06 max. 0.025 max. 0.025 max. 90 =
P2-05 max. 0.05 0.30-0.40 max. 0.05 max. 0.025 max. 0.025 max. 90 =
P2-05Mn max. 0.05 0.40-0.50 max. 0.03 max. 0.025 max. 0.025 max. 90 -
P2-05MnSi max. 0.05 0.35-0.50 0.05-0.12 max. 0.025 max. 0.025 max. 90 -
P2-05Si max. 0.05 0.25-0.35 max. 0.10 max. 0.030 max. 0.030 max. 90 -
P2-06Si max. 0.06 0.50-0.70 0.15-0.25 max. 0.030 max. 0.030 max. 90 -

P2-09 0.06-0.09 0.30-0.50 max. 0.10 max. 0.030 max. 0.030 max. 90 -
P2-09Si 0.06-0.09 0.30-0.50 0.07-0.15 max. 0.030 max. 0.040 max. 90 -

P2-12 0.08-0.12 0.30-0.50 max. 0.10 max. 0.030 max. 0.030 max. 90 -

P2-14 0.11-0.14 0.35-0.50 0.07-0.15 max. 0.040 max. 0.040 max. 90 -

P2-09MnSi 0.06-0.09 0.55-0.70 0.15-0.20 max. 0.040 max. 0.040 max. 90 -

P2-18 0.14-0.18 0.40-0.60 0.10-0.20 max. 0.040 max. 0.040 max. 90 -
P2-01B max. 0.02 max. 0.20 max. 0.03 max. 0.020 max. 0.020 max50,B/N min.2:1 max. 0.0140
P2-03B max. 0.03 max. 0.20 max. 0.03 max. 0.020 max. 0.020 max.50 max. 0.0120
P2-04B max. 0.04 max. 0.35 max. 0.06 max. 0.020 max. 0.020 max. 80 0.0020-0.0120

P2-05BSi max. 0.05 0.25-0.50 max. 0.10 max. 0.025 max. 0.025 max. 80 0.0020-0.0080
P2-06BSi max. 0.06 0.50-0.70 0.15-0.25 max. 0.030 max. 0.030 max. 90 max. 0.0080
P2-03B max. 0.03 max. 0.20 max. 0.03 max. 0.020 max. 0.005 - -




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT K TAZEN{ ZA STUDENA WIRE ROD FOR COLD DRAWING

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Designation C Mn Si P S Cr Vv

C82DPC 0.82-0.85 0.65-0.75 0.10-0.30 0.015 max. 0.015 max. 0.10 max

C82D2Cr 0.80-0.84 0.50-0.70 0.10-0.30 0.020 max. 0.025 max. 0.30 max.

C80DCrV 0.78-0.82 0.50-0.70 0.10-0.30 0.020 max. 0.025 max. 0.25 max. 0.09 max.
C82D2CrV 0.80-0.84 0.50-0.70 0.10-0.30 0.020 max. 0.025 max. 0.25 max. 0.09 max.
K89CAR55 0.86-0.89 0.50-0.70 0.18-0.35 0.040 max. 0.040 max. 0.10 max.

K89CART1 0.86-0.89 0.50-0.70 0.18-0.35 0.040 max. 0.040 max. 0.14 max.

C82DMn 0.81-0.85 0.70-0.90 0.10-0.30 0.020 max. 0.020 max. 0.30 max.

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Designation C Mn Si P S P+S Cr Ni Cu
C70K" 0.70-0.75 0.46-0.60 0.15-0.30 0.012 max. 0.015 max. 0.025 max. 0.08 max. 0.08 max. 0.08 max.
C80K" 0.80-0.85 0.46-0.60 0.15-0.30 0.012 max. 0.015 max. 0.025 max. 0.08 max. 0.06 max. 0.08 max.
C708B? 0.70-0.75 0.46-0.60 0.15-0.30 0.012 max. 0.015 max. 0.025 max. 0.08 max. 0.08 max. 0.08 max.
C80B? 0.80-0.85 0.46-0.60 0.15-0.30 0.012 max. 0.015 max. 0.025 max. 0.10 max. 0.10 max. 0.10 max.

" Ocel slouzi k vyrobé kordového dratu. Obsah N nesmi piekrocit hodnotu 0,007 % v rozboru tavby.
" Steel is designed for production of wire rod for steel tyre cord. Content of N shall not exceed 0.007 % in the heat analysis.

2 Ocel slouzi k vyrobé patnich lanek. Obsah N2 nesmi prekrocit hodnotu 0.007 % v rozboru tavby.
2 Steel is used for production of bead wire. The N2 contents must not exceed the value of 0.007 % in the heat analysis.

)
)
)
)




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT Z KONSTRUKCNICH OCELI WIRE ROD FROM STRUCTURAL STEELS
Oznaceni oceli Chemické slozeni (%)
Designation Chemical composition (%)

C v % max. pro vyrobek jmenovité tloustky v mm

C in % max. for product nominal thickness in mm o :ax %Nr:'?ax o :1ax o rfwax o :ax %Cr:ax
<16 > 16 <40
S235JR 0,17 0,17 - 1,40 0,035 0,035 0,012 0,55
$235J0 0,17 0,17 - 1,40 0,030 0,030 0,012 0,55
$235J2 0,17 0,17 = 1,40 0,025 0,025 = 0,55
S275JR 0,21 0,21 = 1,50 0,035 0,035 0,012 0,55
$275J0 0,18 0,18 - 1,50 0,030 0,030 0,012 0,55
S275J2 0,18 0,18 0,55 1,50 0,025 0,025 - 0,55
S355JR 0,24 0,24 0,55 1,60 0,035 0,035 0,012 0,55
S355J0 0,20 0,20 0,55 1,60 0,030 0,030 0,012 0,55
S355J2 0,20 0,20 0,55 1,60 0,025 0,025 - 0,55
S355K2 0,20 0,20 0,55 1,60 0,025 0,025 - 0,55

S450J0 0,20 0,20 0,55 1,70 0,030 0,030 0,025 0,55




VALCOVANY DRAT
TRINECKE ZELEZARNY - MORAVIA STEEL

VYRABENE ZNACKY OCELI

DRAT PRO PRIDAVNE SVAROVACI MATERIALY

WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

STEEL GRADES PRODUCED

WIRE ROD FOR WELDING ACCESSORIES

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)
Designation C Mn Si P S Cu Ti+Zr Al Cr Ni Mo Ti \Y
TYPK 0.04-008 045-060 0.05-0.10 0.015 max.0.015 max. 0.07 max. - - 0.06 max. 0.10 max. 0.05max. 0.005 max. 0.015 max.
Oznaceni Chemické slozeni (%) Al
oceli Chemical composition (%) celkovy
Designation C Mn Si P S Cu Cr Ni Ti+Zr Mo Al total
usb 7 0.06-0.10  0.45-0.65 TRACES 0.025 max. 0.025max. 0.17 max. 0.12max. 0.12 max. - - -
usD 6 0.06-0.10  0.45-0.65 TRACES 0.020 max. 0.020 max. 0.17 max. 0.12max. 0.12 max. - - -
RSD7 0.05-0.09 0.38-0.62 0.05-0.17 0.025 max. 0.020 max. 0.17 max. 0.12max. 0.12 max. - - 0.010 max.
RSD 10Si 0.07-0.11  0.38-0.57 0.18-0.45 0.025 max. 0.025max. 0.17 max. 0.12 max.- 0.12 max. - - -
RRSD 10 0.07-0.11  0.38-0.57 0.12 max. 0.025max. 0.025max. 0.17 max. 0.12max. 0.12 max. = = 0.040 max.
11Mn4Si 0.08-0.14 0.83-1.15 0.18-0.37 0.025 max. 0.025max. 0.17 max. 0.12max. 0.12 max. = = 0.030 max.
11Mn4Al 0.08-0.14 0.83-1.15 0.12max. 0.025 max. 0.025max. 0.17 max. 0.12max. 0.12 max. - - 0.040 max.
12Mn6 0.08-0.14 1.35-165 0.08-0.22 0.025 max. 0.025max. 0.17 max. 0.12max. 0.12 max. - - 0.030 max.
10MnMo45 0.08-0.12 0.95-1.25 0.55-0.75 0.020 max. 0.020 max. 0.17 max. 0.12max. 0.12 max. - 0.48-0.62 0.030 max.
10MnSi5 0.07-0.11  1.03-1.27 0.55-0.75 0.020 max. 0.025 max. 0.17 max. 0.12max. 0.12max. 0.13 max. 0.12 max. 0.020 max.
11MnSi6 0.08-0.13  1.33-1.57 0.75-0.95 0.020 max. 0.020 max. 0.17 max. 0.12max. 0.12max. 0.13 max. 0.12max. 0.020 max.
10MnSi7 0.08-0.13 1.63-1.87 0.85-1.13 0.020 max. 0.020 max. 0.17 max. 0.12max. 0.12max. 0.13 max. 0.12 max. 0.030 max.




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT Z OCEL| KE ZUSLECHTOVANI STEEL WIRE ROD FOR TREATMENT
Oznaceni Chemické slozeni (%)
oceli Chemical composition (%)
Designation C Mn mZ'X. mZx. s r Ni Mo v c”n':/‘ac)’:N' B
35 0.32-0.39 0.50-0.70 0.40 0.045 max. 0.045 0.40 0.40 0.10 - 0.63
C40 0.37-0.44 0.50-0.80 0.40 0.045  max.0.045 0.40 0.40 0.10 - 0.63
C45 0.42-0.50 0.50-0.80 0.40 0.045 max. 0.045 0.40 0.40 0.10 - 0.63
C55 0.52-0.60 0.60-0.90 0.40 0.045  max. 0.045 0.40 0.40 0.10 - 0.63
C60 0.57-0.65 0.60-0.90 0.40 0.045 max. 0.045 0.40 0.40 0.10 - 0.63
C22E 0.17-0.24 0.40-0.70 0.40 0.030 max. 0.035 max.0.40 max.040 max.0.10 - 0.63
C22R 0.020-0.040
C35E 0.32-0.39 0.50-0.80 0.40 0.030 max. 0.035 max.0.40 max.040 max.0.10 - 0.63
C35R 0.020-0.040
C40E 0.37-0.44 0.50-0.80 0.40 0.030 max. 0.035 max.0.40 max.0.40 max.0.10 - 0.63
C40R 0.020-0.040
C45E 0.42-0.50 0.50-0.80 0.40 0.030 max.0.035 max.040 max.040 max.0.10 = 0.63
C45R 0.020-0.040
C50E 0.47-0.55 0.60-0.90 0.40 0.030 max. 0.035 max.0.40 max.040 max.0.10 - 0.63
C50R 0.020-0.040
C55E 0.52-0.60 0.60-0.90 0.40 0.030 max. 0.035 max.0.40 max.040 max.0.10 - 0.63
C55R 0.020-0.040
C60E 0.57-0.65 0.60-0.90 0.40 0.030 max. 0.035 max.0.40 max.040 max.0.10 - 0.63
C60R 0.020-0.040
28Mn6 0.25-0.32 1.30-1.65 0.40 0.030 max.0.035 max.0.40 max.040 max.0.10 - 0.63
38Cr2 0.35-0.42 0.50-0.80 0.40 0.025 max. 0.035 0.40-0.60 - - - -
46Cr2 0.42-0.50 0.50-0.80 0.40 0.025 max.0.035 0.40-0.60 - - - -
34Cr4 0.30-0.37 0.60-0.90 0.40 0.025 max. 0.035 0.90-1.20 - - - -
34CrS4 0.020-0.040
37Cr4 0.34-0.41 0.60-0.90 0.40 0.025 max.0.035 0.90-1.20 - - - -
37CrS4 0.020-0.040
41Cr4 0.38-0.45 0.60-0.90 0.40 0.025 max.0.035 0.90-1.20 - - - -
41CrS4 0.020-0.04
25CrMo4 0.22-0.29 0.60-0.90 0.40 0.025 max. 0.035 0.90-1.20 - 0.15-0.30 - -
25CrMoS4 0.020-0.040
34CrMo4 0.30-0.37 0.60-0.90 0.40 0.025 max. 0.035 0.90-1.20 - 0.15-0.30 - -
34CrMoS4 0.020-0.040
42CrMo4 0.38-0.45 0.60-0.90 0.40 0.025 max. 0.035 0.90-1.20 - 0.15-0.30 - -
42CrMoS4 0.020-0.040
50CrMo4 0.46-0.54 0.50-0.80 0.40 0.025 max.0.035 0.90-1.20 - 0.15-0.30 - -
36CrNiMo4 0.32-0.40 0.50-0.80 0.40 0.025 max. 0.035 0.90-1.20 - 0.15-0.30 - -
34CrNiMo6 ~ 0.30-0.38  0.50-0.80 0.40 0.025 max.0.035 1.30-1.70 1.30-1.70  0.15-0.30 - -
30 CrNiMo8 0.26-0.34 0.30-0.60 0.40 0.025 max. 0.035 1.80-2.20 1.80-2.20 0.30-0.50 - -
35 NiCr6 0.30-0.37 0.60-0.90 0.40 0.025 max. 0.025 0.80-1.10 1.20-1.60 - - -
36NiCrMo16  0.32-0.39  0.30-0.60 0.40 0.025 max.0.035 1.60-200 3.60-4.10 0.25-0.45 - -
51CrV4 0.47-0.55 0.70-1.10 0.40 0.025 max. 0.035 0.90-1.20 - - 0.10-0.25 -
39NiCrMo3 0.35-0.43 0.50-0.80 0.40 0.025 max. 0.035 0.60-1.00 0.70-1.00 0.15-0.25
30NiCrMo16-6 0.26-0.33 0.50-0.80 0.40 0.025 max. 0.025 1.20-1.50 3.3-43 0.30-0.60
20MnB5 0.17-0.23 1.10-1.40 0.40 0.025 max. 0.035 - 0.0008-0.0050
30MnB5 0.27-0.33 1.15-1.45 0.40 0.025  max.0.035 - 0.0008-0.0050
38 MnB5 0.36-0.42 1.15-1.45 0.40 0.025 max. 0.035 - 0.0008-0.0050
27 MnCrB5-2  0.24-0.30 1.10-1.40 0.40 0.025 max. 0.035 0.30-0.60 0.0008-0.0050
33MnCrB5-2  0.30-0.36 1.20-1.50 0.40 0.025 max. 0.035 0.30-0.60 0.0008-0.0050

39MnCrB6-2  0.36-0.42 1.40-1.70 0.40 0.025 max.0.035 0.30-0.60 0.0008-0.0050




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT Z OCEL| KE ZUSLECHTOVANI STEEL WIRE ROD FOR TREATMENT
Oznaceni Chemické slozeni (%)
oceli Chemical composition (%)

Designation C Mn Si mZx. mzx. mc:x. Cr Ni Mo Ti Vv Al
12030 0.22-0.30 0.50-0.80 0.15-0.40 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12031 0.27-0.35 0.50-0.80 0.15-0.40 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12040 0.32-0.40 0.50-0.80 0.15-0.40 0.40 0.40 030  0.25max. 0.30 max. - - - -
12041 0.37-0.45 0.50-0.80 0.15-0.40 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12050 0.42-0.50 0.50-0.80 0.17-0.37 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12051 0.47-0.55 0.50-0.80 0.15-0.40 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12060 0.52-0.60 0.50-0.80 0.15-0.40 0.40 0.40 0.30 0.25 max. 0.30 max. - - - -
12061 0.57-0.65 0.50-0.80 0.15-0.40 0.40 0.40 030  0.25max. 0.30 max. - - - -
13141 0.27-0.35 1.20-1.60 0.17-0.37 0.035 0.035 - - - - - - -
13240 0.33-0.41 1.10-1.40 1.10-1.40 0.035 0.035 - - - - - - -
13242 0.36-0.46 1.50-2.00 0.15-0.40 0.035 0.035 = - - - - 0.07-0.15 -
14120 0.12-0.18 0.40-0.70 0.17-0.37 0.035 0.035 - 0.70-1.00 - - - - -
14140 0.35-042 0.50-0.80 0.17-0.37  0.035 0.035 - 0.80-1.10 — — — — -
14220 0.14-0.19 1.10-1.40 0.17-0.37 0.035 0.035 - 0.80-1.10 - - - - -
14221 0.17-0.22 1.00-1.30 0.17-0.37 0.035 0.035 - 1.00-1.30 - - - - -
14223 0.17-0.23 0.80-1.10 0.17-0.37 0.035 0.035 = 1.00-1.30 - - 0.04-0.10 - -
14230 0.28-0.35 0.90-1.20 0.35max. 0.035 0.035 - 0.80-1.10 0.40 max. - - - -
14240 0.32-040 1.50-1.90 0.17-0.37  0.035 0.035 - 0.20-0.40 — — — — -
14331 0.28-0.35 0.80-1.10 0.19-1.20 0.035 0.035 - 0.80-1.10 - - - - -
14341 0.34-0.42 0.30-0.60 1.00-1.30 0.035 0.035 - 1.30-1.60 - - - - -
15124 0.17-0.24 0.40-0.80 0.17-0.37 0.035 0.035 - 0.80-1.10 - 0.15-0.25 - - -
15130 0.22-0.29 0.50-0.80 0.17-0.37 0.035 0.035 - 0.90-1.20 - 0.15-0.25 - - -
15131 0.26-0.34 0.40-0.70 0.17-0.37  0.035 0.035 - 0.80-1.10 — 0.15-0.25 — — -
15142 0.38-0.45 0.50-0.80 0.17-0.37 0.035 0.035 - 0.90-1.20 - 0.15-0.30 - - -
15230 0.24-0.34 0.40-0.80 0.17-0.37  0.035 0.035 - 2.20-2.50 - - - -
15231 0.24-0.30 1.00-1.30 0.17-0.37 0.035 0.035 = 0.60-0.90 - - - 0.10-0.20 -
15240 0.30-0.40 0.70-1.00 0.17-0.37 0.035 0.035 - 0.70-1.10 - - - 0.10-0.20 -
15241 0.35-0.43 0.60-0.80 0.17-0.37  0.035 0.035 - 1.70-2.00 — - — 0.10-0.20 -
15330 0.24-0.34 0.40-0.80 0.17-0.37 0.035 0.035 - 2.30-2.70 0.20-0.30 0.20-0.30 - 0.15-0.30 -
15340 0.35-0.42 0.30-0.60 0.17-0.37  0.035 0.035 - 1.35-1.65 0.15-0.25 0.15-0.25 - - 0.70-1.10
16220 0.14-0.19 0.70-1.00 0.17-0.37 0.035 0.035 - 0.80-1.10 - - - - -
16231 0.19-0.24 0.70-1.00 0.17-0.37 0.035 0.035 - 0.80-1.10 - - - - -
16240 0.32-0.40 0.35-0.70 0.17-0.37  0.035 0.035 - 0.50-0.90 — — — — -
16341 0.35-0.43 0.60-0.80 0.17-0.37 0.035 0.035 - 0.80-1.20 0.10-0.20 0.10-0.20 - - -
16420 0.10-0.17 0.30-0.60 0.17-0.37  0.035 0.035 - 0.60-0.90 - - - - -

16440 0.30-0.40 0.40-0.80 0.17-0.37  0.035 0.035 = 0.60-1.00 = = = = =




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
OCELI K CEMENTOVANI STEEL FOR CASE-HARDENING
Oznaceni oceli Chemické slozeni (%)
Designation Chemical composition (%)
Znacka Ciselné oznaceni Si p
C Mn S Cr Mo Ni B
Steel Grade Number (EES (RS
C10E 1.1121 <0.035
0.07-0.13 040 0.30-060 0.035
C10R 1.1207 0.020-0.040
C15E 1.1141 <0.035
0.12-0.18 040 0.30-060 0.035
C15R 1.1140 0.020-0.040
C16E 1.1148 <0.035
0.12-0.18 040 0.60-090 0.035
C16R 1.1208 0.020-0.040
17Cr3 1.7016 <0.035
0.14-0.20 0.40 0.60-090 0.035 0.70-1.00
17CrS3 1.7014 0.020-0.040
28Cr4 1.7030 <0.035
0.24-0.31 040 0.60-0.90 0.035 0.90-1.20
28CrS4 1.7036 0.020-0.040
16MnCr5 1.7131 <0.035
0.14-0.19 040 1.00-1.30 0.035 0.80-1.10
16MnCrS5 1.7139 0.020-0.040
16MnCrB5 1.7160 0.14-0.19 040 1.00-1.30 0.035 <0.035 0.80-1.10 0.0008-0.0050
20MnCr5 1.7147 <0.035
0.17-0.22 040 1.10-1.40 0.035 1.00-1.30
20MnCrS5 1.7149 0.020-0.040
18CrMo4 1.7243 <0.035
0.15-0.21 040 0.60-0.90 0.035 0.90-1.20  0.15-0.25
18CrMoS4 1.7244 0.020-0.040
22CrMoS3-5 1.7333 0.19-0.24 0.40 0.70-1.00 0.035 0.020-0.040 0.70-1.00 0.40-0.50
20MoCr3 1.7320 <0.035
0.17-0.23 040 0.60-090 0.035 0.40-0.70 0.30-0.40
20MoCrS3 1.7319 0.020-0.040
20MoCr4 1.7321 <0.035
0.17-0.23 040 0.70-1.00 0.035 0.30-0.60 0.40-0.50
20MoCrS4 1.7323 0.020-0.040
16NiCr4 15714 <0.035
0.13-0.19 040 0.70-1.00 0.035 0.60-1.00 0.80-1.10
16NiCrS4 1.5715 0.020-0.040
10NiCr5-4 1.5805 0.07-0.12 040 0.60-0.90 0.035 <0.035 0.90-1.20 1.20-1.50
18NiCr5-4 1.5810 0.16-0.21 040 0.60-0.90 0.035 <0.035 0.90-1.20 1.20-1.50
17CrNi6-6 1.5918 040 0.50-0.90 0.035 <0.035 1.40-1.70 1.40-1.70
0.14-0.20
15NiCr13 1.5752 0.40 0.40-0.70 0.035 <0.035 0.60-0.90 3.00-3.50
20NiCrMo2-2 1.6523 <0.035
0.17-0.23 040 0.65-095 0.035 0.35-0.70 0.15-0.25 0.40-0.70
20NiCrMoS2-2 1.6526 0.020-0.040
17NiCrMo6-4 1.6566 <0.035
0.14-0.20 040 0.60-090 0.035 0.80-1.10 0.15-0.25 1.20-1.50
17NiCrMoS6-4 1.6569 0.020-0.040
20NiCrMoS6-4 1.6571 0.16-0.23 040 0.50-0.90 0.035 0.020-0.040 0.60-0.90 0.25-0.35 1.40-1.70
18CrNiMo7-6 1.6587 0.15-0.21 040 0.50-0.90 0.035 <0.035 1.50-1.80 0.25-0.35 1.40-1.70

14NiCrMo13-4 1-6657 0.11-0.17 040 0.30-0.60 0.035 <0.035 0.80-1.10  0.10-0.25  3.00-3.50




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT PRO OBJEMOVE TVARENI ZA STUDENA WIRE ROD FOR COLD FORMING
Oznaceni Chemické slozeni (%)
oceli

Chemical composition (%)

Si P S

Designation C Mn max. max. max. Al
c2Cc max. 0.03 0.20-0.40 0.10 0.020 0.025 0.020-0.060
C4C 0.02-0.06 0.25-0.40 0.10 0.020 0.025 0.020-0.060
c8C 0.06-0.10 0.25-0.40 0.10 0.020 0.025 0.020-0.060
c1oC 0.08-0.12 0.30-0.50 0.10 0.025 0.025 0.020-0.060
C15C 0.13-0.17 0.35-0.60 0.10 0.025 0.025 0.020-0.060
c17C 0.15-0.19 0.65-0.85 0.10 0.025 0.025 0.020-0.060
C20C 0.18-0.22 0.70-0.90 0.10 0.025 0.025 0.020-0.060

Poznamka: Ostatni znacky dle CSN EN 10263/2-2005 jsou postupné zavadény dle pozadavk( odbérateld.
Note: Other steel grades pursuant to CSN EN 10263/2-2005 are gradually introduced according to the customer’s requirements.

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)

Designation C Mn msaix. mZx. mzx. Cr Ni Mo B mcaux.
C10E2C 0.08-0.12 0.30-0.60 0.30 0.025 0.025 - - - - 0.25
C15E2C 0.13-0.17  0.30-0.60 0.30 0.025 0.025 - - - - 0.25
C17E2C 0.15-0.19  0.60-0.90 0.30 0.025 0.025 - - - - 0.25
C20E2C 0.18-0.22 0.30-0.60 0.30 0.025 0.025 - - - - 0.25

15B2 0.13-0.16 0.60-0.80 0.30 0.025 0.025 - - - 0.0008-0.005 0.25
18B2 0.16-0.20 0.60-0.80 0.30 0.025 0.025 - - - 0.0008-0.005 0.25
18MnB4* 0.16-0.20 0.90-1.20 0.30 0.025 0.025 - - - 0.0008-0.005 0.25
22MnB4 0.20-0.24 0.90-1.20 0.30 0.025 0.025 = = = 0.0008-0.005 0.25
17Cr3 0.14-0.20  0.60-0.90 0.30 0.025 0.025 0.70-1.00 - - - 0.25
17CrS3* 0.14-0.20  0.60-0.90 0.30 0.025 0.020-0.040  0.70-1.00 - - - 0.25
16MnCr5 0.14-0.19 1.00-1.30 0.30 0.025 0.025 0.80-1.10 - - 0.0008-0.005 0.25
16MnCrS5 0.14-0.19 1.00-1.30 0.30 0.025 0.020-0.040 0.80-1.10 - - 0.0008-0.005 0.25
16MnCrB5 0.14-0.19 1.00-1.30 0.30 0.025 0.025 0.80-1.10 - - 0.0008-0.005 0.25
20MnCrS5 0.17-0.22 1.10-1.40 0.30 0.025 0.020-0.040 1.00-1.30 - - 0.0008-0.005 0.25

Poznamka: *Moznost vyroby po dohodé s odbératelem.
Note: *The production on agreement between producer and customer




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT PRO OBJEMOVE TVARENI ZA STUDENA WIRE ROD FOR COLD FORMING
Oznaceni oceli Chemickeé slozeni (%) pro znacky oceli s pridavkem Boru
Designation Chemical composition (%) for steel grades containing Boron
C Si max Mn P max S Cr Mo Ni Cu max
12CrMo4* 0.10-0.15 0.30 0.60-0.90 0.025 0,025 max 0.90-1.20 0.15-0.25 0.25
18CrMo4* 0.15-0.21 0.30 0.60-0.90 0.025 0,025 max 0.90-1.20 0.15-0.25 0.25
18CrMoS4* 0.15-0.21 0.30 0.60-0.90 0.025 0,020-0,040  0.90-1.20 0.15-0.25 0.25
20CrMo4* 0.17-0.23 0.30 0.70-1.00 0.025 0,025 max 0.30-0.60 0.40-0.50 0.25
20CrMoS4* 0.17-0.23 0.30 0.70-1.00 0.025 0,020-0,040  0.30-0.60 0.40-0.50 0.25
10NiCr5-4* 0.07-0.12 0.30 0.60-0.90 0.025 0,025max 0.90-1.20 1.20-1.50 0.25
12NiCr3-2* 0.09-0.15 0.30 0.30-0.60 0.025 0,025max 0.40-0.70 0.50-0.80 0.25
17CrNi6-6* 0.14-0.20 0.30 0.50-0.90 0.025 0,025max 1.40-1.70 1.40-1.70 0.25
20NiCrMo2-2* 0.17-0.23 0.30 0.65-0.95 0.025 0,025max 0.35-0.70 0.15-0.25 0.40-0.70 0.25
20NiCrMoS2-2* 0.17-0.23 0.30 0.65-0.95 0.025 0,020-0,040 0.35-0.70 0.15-0.25 0.40-0.70 0.25
20NiCrMoS6-4* 0.16-0.23 0.30 0.50-0.90 0.025 0,020-0,040 0.60-0.90 0.25-0.35 1.40-1.70 0.25

Poznamka: *Moznost vyroby po dohodé s odbératelem.

Note: *The production on agreement between producer and customer
Oznaceni oceli Chemické slozeni (%) pro znacky oceli bez piidavku Boru
Designation Chemical composition (%) for steel grades without Boron
C Si max Mn P max S Cr Mo Ni Cu max

C35EC 0,32/0,39 0.30 0,50/0,80 0.025 0,025 max = = 0.25
C35RC 0,32/0,39 0.30 0,50/0,80 0.025 0,020-0,035 = = 0.25
CA5EC 0,42/0,50 0.30 0,50/0,80 0.025 0,025max = = 0.25
C45RC 0,42/0,50 0.30 0,50/0,80 0.025 0,020-0,035 = = 0.25
37Mo2* 0,35/0,40 0.30 0,60/0,90 0.025 0,025max = 0,20/0,30 0.25
38Cr2* 0,35/0,42 0.30 0,50/0,80 0.025 0,025max 0,40/0,80 = 0.25
46Cr2* 0,42/0,50 0.30 0,50/0,80 0.025 0,025max 0,40/0,60 = 0.25
34Cr4 0,30/0,37 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 = 0.25
37Cr4 0,34/0,41 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 = 0.25
41Cr4 0,38/0,45 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 0.25
41CrS4 0,38/0,45 0.30 0,60/0,90 0.025 0,020-0,040 0,90/1,20 0.25
25CrMo4 0,22/0,29 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 0,15/0,30 0.25
25CrMoS4* 0,22/0,29 0.30 0,60/0,90 0.025 0,020-0,040 0,90/1,20 0,15/0,30 0.25
34CrMo4 0,30/0,37 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 0,15/0,30 0.25
37CrMo4 0,35/0,40 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 0,15/0,30 0.25
42CrMo4 0,38/0,45 0.30 0,60/0,90 0.025 0,025max 0,90/1,20 0,15/0,30 0.25
42CrMoS4* 0,38/0,45 0.30 0,60/0,90 0.025 0,020-0,040 0,90/1,20 0,15/0,30 0.25
34CrNiMo6* 0,30/0,38 0.30 0,50/0,80 0.025 0,025max 1,30/1,70 0,15/0,30 1,30/1,70 0.25
41NiCrMo7-3-2*  0,38/0,44 0.30 0,60/0,90 0.025 0,025max 0,70/0,90 0,15/0,30 1,65/2,00 0.25

Poznamka: *Moznost vyroby po dohodé s odbératelem.
Note: *The production on agreement between producer and customer




VALCOVANY DRAT WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT PRO OBJEMOVE TVARENI ZA STUDENA WIRE ROD FOR COLD FORMING
Oznaceni oceli Chemickeé slozeni (%) pro znacky oceli s pridavkem Boru
Designation Chemical composition (%) for steel grades containing Boron
C Si Mn P max S max Cr Mo Cu max B
17B2 0.15-0.20 <0.30 0.60-0.90 0.025 0.025 <0.30 - 0.25 0.0008-0.005
23B2 0.20-0.25 <0.30 0.60-0.90 0.025 0.025 <0.30 - 0.25 0.0008-0.005
28B2 2.25-0.30 <0.30 0.60-0.90 0.025 0.025 <0.30 - 0.25 0.0008-0.005
33B2 0.30-0.35 <0.30 0.60-0.90 0.025 0.025 <0.30 - 0.25 0.0008-0.005
38B2 0.35-0.40 0.15-0.30 0.60-0.90 0.025 0.025 <0.30 - 0.25 0.0008-0.005
17MnB4* 0.15-0.20 <0.30 0.90-1.20 0.025 0.025 <0.30 - 0.25 0.0008-0.005
20MnB4 0.18-0.23 <0.30 0.90-1.20 0.025 0.025 <0.30 - 0.25 0.0008-0.005
23MnB4 0.20-0.25 <0.30 0.90-1.20 0.025 0.025 <0.30 = 0.25 0.0008-0.005
27MnB4* 0.25-0.30 0.15-0.30 0.90-1.20 0.025 0.025 <0.30 - 0.25 0.0008-0.005
30MnB4 0.27-0.32 <0.30 0.80-1.10 0.025 0.025 <0.30 - 0.25 0.0008-0.005
36MnB4 0.33-0.38 <0.30 0.80-1.10 0.025 0.025 <0.30 - 0.25 0.0008-0.005
37MnB5* 0.35-0.40 <0.30 1.15-1.45 0.025 0.025 <0.30 - 0.25 0.0008-0.005
30MoB1 0.28-0.32 <0.30 0.80-1.00 0.025 0.025 <0.30 0.08-0.12 0.25 0.0008-0.005
32CrB4 0.30-0.34 <0.30 0.80-0.90 0.025 0.025 0.90-1.20 - 0.25 0.0008-0.005
36CrB4* 0.34-0.38 <0.30 0.70-1.00 0.025 0.025 0.90-1.20 - 0.25 0.0008-0.005
31CrMoB2-1* 0.28-0.33 <0.30 0.90-1.20 0.025 0.025 0.40-0.55 0.10-0.15 0.25 0.0008-0.005

Poznamka: *Moznost vyroby po dohodé s odbératelem.

Note: *The production on agreement between producer and customer
Ot o Chemické slozeni (%)
oceli oceli Chemical composition (%)
P
Designation  Steel number C Si max Mn max S Cr Mo Ni Cu max.

C35EC 1.1172 0.32-0.39 0.30 0.50-0.80 0.025 0.025 max. = = = 0.25
C45EC 1.1192 0.42-0.50 0.30 0.50-0.80 0.025 0.025 max. - - - 0.25
34Cr4 1.7033 0.30-0.37 0.30 0.60-0.90 0.025 0.025 max.  0.90-1.20 - - 0.25
41Cr4 1.7035 0.38-0.45 0.30 0.60-0.90 0.025 0.025 max.  0.90-1.20 - - 0.25
25Cro4 1.7218 0.22-0.29 0.30 0.60-0.90 0.025 0.025 max. 0.90-1.20  0.15-0.30 - 0.25

34CrMo4 1.7220 0.30-0.37 0.30 0.60-0.90 0.025 0.025 max. 0.90-1.20  0.15-0.30 - 0.25

42CrMo4 1.7225 0.38-0.45 0.30 0.60-0.90 0.025 0.025 max. 0.90-1.20  0.15-0.30 - 0.25

34CrNiMo6 1.6582 0.30-0.38 0.30 0.50-0.80 0.025 0.025 max. 1.30-1.70  0.15-0.30  1.30-1.70 0.25
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TRINECKE ZELEZARNY - MORAVIA STEEL

VYRABENE ZNACKY OCELI

DRAT PRO OBJEMOVE TVARENI ZA STUDENA

Oznaceni
oceli

Designation

9/0
9/2

Oznaceni
oceli

Designation

23MnB4
12122
CB4FF
Qst32-3B
SAE 1018AL

SAE 1022AL

0.15-0.20

0.17-0.23

0.21-0.25
0.14-0.22
0.04 max.
0.04 max.
0.17-0.20

0.20-0.23

Mn
0.60-0.90
0.85-1.05

Mn ms;ix.
0.80-1.00 0.10
0.80-1.20 0.10-0.30
0.25-0.35 0.05
0.20-0.40 0.08
0.70-0.85 0.08
0.90-1.05 0.10

WIRE RODS

TRINECKE ZELEZARNY - MORAVIA STEEL

STEEL GRADES PRODUCED

WIRE ROD FOR COLD FORMING

Chemické slozeni (%)

Chemical composition (%)

Si P
max. max.
0.40 0.035
0.40 0.035

Chemické slozeni (%)

Chemical composition (%)

P S
max. max.
0.015 0.015
0.035 0.035
0.015 0.015
0.014 0.014
0.030 0.030
0.030 0.030

Cu

max.

0.25

0.08
0.10

0.035

0.035

Cr

max.

0.08

0.10

Cr

= 0.0008-0.0005

0.15-0.30

B Al

0.0015-0.0060 0.020-0.050

0.002-0.007 0.020 min.
= 0.020-0.050
0.002-0.005 0.020-0.060
= 0.020-0.050

= 0.020-0.050

0.0008-0.0005

Ti

0.01-0.05
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TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT PRO VYROBU RETEZU WIRE ROD FOR THE PRODUCTION OF CHAINS
Oznaceni Chemické slozeni (%)
oceli Chemical composition (%)
Designation ¢ Mn mjx. mZx. mzx. nsaux. cr Ni Mo m':x. A/IL\‘I:"ZI)kt‘:T1
Rst35-2 0.06-0.12  0.40-0.60 0.25 0.035 0.035 0.25 - - - 0.012 =
15Mn3Al 0.12-0.18  0.70-0.80 0.25 0.035 0.035 0.25 = = - 0.012  0.020-0.050
21Mn4Al 0.18-0.24 0.80-1.10 0.25 0.035 0.035 0.25 = = - 0.012  0.020-0.050
21Mn5 0.18-0.24  1.10-1.60 0.25 0.035 0.035 0.25 = = = 0.012  0.020-0.050
27MnSi5 0.24-0.30 1.10-1.60 0.25 0.035 0.035 0.25 - - - 0.012  0.020-0.050
20NiCrMo2 0.17-0.23  0.60-0.90 0.25 0.020 0.020 0.25 0.35-0.65 0.40-0.70 0.17-0.25 0.012  0.020-0.050
20NiCrMo3 0.17-0.23  0.60-0.90 0.25 0.020 0.020 0.25 0.35-0.65 0.70-0.90 0.15-0.25 0.012  0.020-0.050
23MnNiMoCr52  0.20-0.26  1.10-1.40 0.25 0.020 0.020 0.25 0.40-0.60 0.40-0.70 0.20-0.30 0.012  0.020-0.050
23MnNiMoCr53 0.20-0.26  1.10-1.40 0.25 0.020 0.020 0.25 0.40-0.60 0.70-0.90 0.20-0.30 0.012  0.020-0.050
23MnNiMoCr54 0.20-0.26  1.10-1.40 0.25 0.020 0.020 0.25 0.40-0.60 0.90-1.10 0.50-0.60 0.012  0.020-0.050
L
@znaceni Chemické slozeni (%)
oceli Chemical composition (%)
Designation C Mn Si mr;x. mzx. r::x. Cr Ni Mo Ti ALT:(':;:“
11354 0.06-0.12  0.40-0.60 0.13-0.25 0.035 0.035 0.25 - - - - -
48BST-Ti 0.12-0.18 0.75-1.15  0.08-0.30 0.040 0.035 0.20 - - - 0.02-0.08 -
52BST-Ti 0.19-0.25 0.95-1.35 0.15-0.40 0.040 - 0.20 - - - 0.02-0.08 0.020-0.050
15MnNi 0.13-0.17  0.85-1.15  0.10-0.30 0.025 0.025 0.10 0.15 max.  0.50-0.90 - - 0.020-0.050
17MnNi 0.14-0.20 0.85-1.15 0.10-0.30 0.025 0.025 0.10 0.15 max.  0.50-0.90 - - 0.020-0.050
21MnNiMo 0.18-0.24 1.10-1.40 0.10-0.30 0.025 0.025 0.10 0.35-0.55 0.70-0.90  0.20-0.30 - 0.020-0.050
23MnNiMoCr55 0.23-0.26  1.30-1.50  0.15-0.25 0.020 0.020 0.10 0.45-0.60 0.90-1.10  0.55-0.65 - 0.025-0.050

" obsah B je v rozpéti 0,001 - 0,006 %
B content is in the range 0.001 - 0.006 %

Poznémka: Ve vyrobnim programu jsou i modifikované oceli 27MnSi5 urcené pro vyrobu kotevnich fetézt a modifikovana ocel 24MnNiMoCr55 pro vyrobu dClnich
fetéz(. Jejich vyroba a dodavky zaviseji na dohodé mezi vyrobcem a odbératelem.

Remark:  Modified steel grades 27MnSi5 designed for anchor chains production and modified steel grade 24MnNiMoCr55 for mine chains production are
contained in the production program of Trinecké Zelezérny, a.s. The production and supplies of these grades depends on agreement between producer
and customer.
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WIRE RODS
TRINECKE ZELEZARNY - MORAVIA STEEL

VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED

DRAT Z PRUZINOVYCH OCELI WIRE ROD FOR SPRINGS

Draty z pruzinovych oceli se dodavaji po dohodnuti zaruk jakosti Deliveries of wire rods for springs is subject to a surface quality

povrchu mezi vyrobcem a odbératelem. guarantee agreement concluded between the manufacturer and

the customer.

Chemické slozeni (%)

Oznaceni
oceli Chemical composition (%)
. . . P S .
Designation C Mn Si Cr Ni Vv Mo
max. max.
38Si7 0.35-0.42 0.50-0.80 1.50-1.80 0.025 0.025 - - - -
55Cr3 0.52-0.59 0.70-1.10 max. 0.40 0.025 0.025 0.70-1.00 - - -
54SiCr6 0.51-0.59 0.50-0.80 1.20-1.60 0.025 0.025 0.50-0.80 - - -
61SiCr7 0.57-0.65 0.70-1.00 1.60-2.00 0.025 0.025 0.20-0.45 - - -
51CrV4 0.47-0.55 0.70-1.10 max. 0.40 0.025 0.025 0.90-1.20 - 0.10-0.25 -
60SiCrV7 0.56-0.64 0.70-1.00 1.50-2.00 0.025 0.025 0.20-0.40 - 0.10-0.20 -
52SiCrNi5 0.49-0.56 0.70-1.00 1.20-1.50 0.025 0.025 0.70-1.00 0.50-0.70 - -
56SiCr7 0.52-0.60 0.70-1.00 1.60-2.00 max. 0.40 0.025 0.20-0.45 - - -
52CrMoV4 0.48-0.56 0.70-1.10 max. 0.40 0.025 0.025 0.90-1.20 - 0.10-0.20 0.15-0.30
@znacent Chemické slozeni (%)
oceli Chemical composition (%)
P Ni
Designation C Mn Si > cu Cr : \Y%
max. max. max. max.
13251 0.42-0.52 0.50-0.80 1.50-1.90 0.035 0.035 0.30 0.30 max. 0.40 -
13270 0.58-0.68 0.65-0.90 1.50-1.90 0.040 0.040 0.30 0.30 max. 0.40 -
14260" 0.50-0.60 0.50-0.80 1.30-1.60 0.035 0.035 0.30 0.50-0.70 0.50. -
15260 0.47-0.55 0.70-1.00 0.15-0.40 0.035 0.035 - 0.90-1.20 0.30 0.10-0.20
oenacent Chemické slozeni (%)
oceli Chemical composition (%)
Designation C Mn Si P > cu cr Ni Vv
max. max. max. max. max.
38Si2 0.33-0.42 0.50-0.80 1.40-1.80 0.038 0.035 0.25 - - -
48Si2 0.42-0.52 0.50-0.80 1.50-1.90 0.035 0.035 0.30 0.30 0.40 -

Y Po dohodé s vyrobcem je mozno ocel dodavat s obsahem Cr 0,80 - 1,20 %.
The steel can be supplied with the content of Cr 0.80 - 1.20% if agreed with the producer.
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TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT Z LOZISKOVYCH OCEL{ WIRE ROD FOR PRODUCTION OF BEARINGS
Oznaceni Chemické slozeni (%)
oceli Chemical composition (%)
Designation C Mn Si P S Cr Cu Mo
max. max. max. max.
100Cr6 0.93-1.05 0.25-0.45 0.15-0.35 0.025 0.015 1.35-1.60 0.30 0.10
100CrMnSi6-4 0.93-1.05 1.00-1.20 0.45-0.75 0.025 0.015 1.40-1.65 0.30 0.10
100CrMo7 0.93-1.05 0.25-0.45 0.15-0.35 0.025 0.015 1.65-1.95 0.30 0.15-0.30
100CrMo7-3 0.93-1.05 0.60-0.80 0.15-0.35 0.025 0.015 1.65-1.95 0.30 0.20-0.35
100CrMo7-4 0.93-1.05 0.60-0.80 0.15-0.35 0.025 0.015 1.65-1.95 0.30 0.40-0.50
Oznacenti Chemické slozeni (%)
oceli Chemical composition (%)
Designation C Mn Si P > Cr Ni Cu Ni+Cu
max. max. max. max. max.
14109 0.90-1.10 0.30-0.50 0.15-0.35 0.027 0.030 1.30-1.65 0.30 0.25 0.50
14209 0.90-1.10 0.90-1.20 0.35-0.65 0.027 0.030 1.30-1.65 0.30 0.25 0.50

Poznamka: S vyrobcem je mozno dohodnout dal$i omezeni chemického slozeni.
Note: Further limitations of chemical composition are negotiable with the producer.
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TRINECKE ZELEZARNY - MORAVIA STEEL TRINECKE ZELEZARNY - MORAVIA STEEL
VYRABENE ZNACKY OCELI STEEL GRADES PRODUCED
DRAT Z AUTOMATOVYCH OCELI WIRE ROD OF FREE CUTTING STEEL
o Chemické slozeni (%)
oceli Chemical composition (%)
Designation DTP C. Mn Si P S Bi Pb
95Mn28 2210 o 014 ?jzg — 0.100 82;;8
95MnBi28 2211 o 0.14 ?:gg 0.05 0.100 g:gg 8:(2)38
95MnPb28* i 0.14 ?Iig 0.05 0.100 g:gg 8;2
25Mn36 2209 e 0.15 I 005 0.100 i
45520 2220 :a?( 8223 ?jg g:;g 0.060 8;?8

* Poznamka: ve stavu ovéfovani. Note: in the state of verifying

min. 0.90 0.270
115Mn30 2230 o 014 T G 0.110 0.330
. ! e 0.14 ?Igg 0.05 0.110 gégg g:gﬁg
LAl z::( 0.14 ?:gg 0.05 0.110 0932370 gég
in. 32 7 1
35520 o 329 ?,1 8 0.40 0.060 8.228
min. 042 0.70 0.150
46520 2238 max. 0.50 1.10 0.40 0.060 0.250

* Poznamka: ve stavu ovéfovani. Note: in the state of verifying

1141 2215 min. 0.37 1.35 0.15 0.080
max. 0.45 1.65 0.35 0.040 0.130
min. 0.14 1.00 0.080
117 2214 max. 0.20 1.30 0.10 0.040 0.130
min. 0.14 1.00 0.15 0.080
1T17KLAD 4431 max. 0.20 1.30 0.35 0.040 0.130
min. 0.40 1.35 0.15 0.240
1144 2216 max. 0.48 1.65 0.35 0.040 0.330
min. 0.90 0.250
230M07 2301
max. 0.15 1.30 0.05 0.090 0.350
min. 0.12 0.90 0.10 0.030 0.100
210M15 2301 max. 0.18 1.30 0.40 0.050 0.180
11109 2205 min. 0.90 0.210
max. 0.13 1.50 0.100 0.320
min. 0.07 0.60 0.150
11110 2206 max. 0.16 1.10 0.40 0.100 0.250
min. 0.15 0.60 0.140
11120VK 6459 max. 0.25 1.10 0.40 0.100 0.240
min. 0.35 0.50 0.110
R 6462 max. 0.45 1.00 0.40 0.100 0.210
V katalogu jsou uvedeny normy a chemické slozeni znacek oceli, The catalogue states the standards and chemical composition
které jsou bézné vyrabény v Trineckych Zelezarnach, a.s. of steel grades presently produced by Tfinecké Zelezérny,a.s. On
V piipadé pozadavku odbératele Ize dodavat materidl i dle jinych customer’s request, we can supply steel grades produced to other
norem, v tomto katalogu neuvedenych, popfipadé i dle starych standards that have not been mentioned in the catalogue, as well
nahrazenych norem, nebo i nenormalizované znacky oceli. as those produced to some old standards which have already been

superseded, or non-standardised steel grades.
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ZPUSOB OBJEDNAVANI/DODANI

zpracovatellm valcovaného dratu
soucasti dodavky je zajisténi prepravy zbozi dle podminek
obchodni smlouvy

vsem tuzemskym zpracovateliim valcovaného dratu
vélcovany drat vyvazime do fady zemi Evropy a svéta
vyvoz provadime pres prodejni oddéleni

Moravia Steel a.s.

1. Pfesnou technickou specifikaci oceli, normy, zpGsob dalsiho
zpracovani, ucel pouziti

2. Rozméry, pozadované mnozstvi, baleni apod.

3. Kupujiciho, zemi kone¢ného pfijemce, nazev a adresu pfijemce

4. Navrh zptsobu placeni

5. Ostatni pozadavky dodani (dodaci Ihitu, dodaci dolozku
INCOTERMS 2000)

Své poptéavky a dotazy sméfujte na prodejni oddéleni
Moravia Steel a.s.:

MORAVIA STEEL a.s.
Tfinec-Staré Mésto

Prdimyslové 1000, 739 70 Trinec
tel.: 558-5-32 474

fax: 558-5-32 451
www.moravia-steel.cz

WIRE RODS
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RINECKE ZELEZARNY - MORAVIA STEEL

HIPMENT/GUIDE TO ORDERING/DELIVERY

processors of the wire rod
the transport of the goods according to the terms of the contract
is the part of the delivery

for all domestic processing industry

our wire rod is exported to a number of countries of Europe and all
over the world

we are exporting by means of the sales department of Moravia
Steel, joint stock company.

. exact technical specification of steel, standards, way of
subsequent processing, purpose of use

. dimensions, required quantity, package, etc.

. purchaser, country of the end user, name and addres

of the end user

Proposed way of payment

. other requirements of the delivery (term of delivery, delivery
insertion INCOMTERMS 2000)

Address your enquiries and questions to Moravia Steel, joint stock

company, Sales Department:

MORAVIA STEEL a.s.

T
P

finec-Staré Mésto
rmyslové 1000, 739 70 Tfinec

Czech Republic

tel.: +420-558-5-32 474
fax: +420-558-5-32 451
www.moravia-steel.cz
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POMERY PALCU K MILIMETRUM DECIMAL AND INCH/MILLIMETER EQUIVALENTS
mm 1 2 3 4 5 6 7 8 9
palec inch 254 50.8 76.2 101.6 127.0 152.4 177.8 203.2 228.6
Zlomky palct / Fraction of inch 1/64 1/32 3/64 1/16 5/64 3/32 7/64 1/8
Desetiny palcli / Decimals of inch .015625 .03125 .046875 .0625 078125 .09375 109375 125
mm 0.39688 0.79375 1.19063 1.58750 1.98438 2.38125 2.77813 3.17501
Zlomky palc / Fraction of inch 9/64 5/32 11/64 3/16 13/64 7/32 15/64 1/4
Desetiny palcti / Decimals of inch .140625 15625 171875 1875 203125 21875 23475 .25
mm 3.57188 2.38125 4.36563 4.76251 5.15939 5.55626 5.95314 6.35001
Zlomky palct / Fraction of inch 17/64 9/32 19/64 5/19 21/64 11/32 23/64 3/8
Desetiny palcti / Decimals of inch .265625 28125 296875 3125 328125 34375 359275 375
mm 6.74689 7.14376 7.54064 7.93752 8.33439 8.73127 9.12814 9.52502
Zlomky palct / Fraction of inch 25/64 13/32 27/64 7/16 29/64 15/32 31/64 1/2
Desetiny palcti / Decimals of inch  .396625 40625 421875 4375 456125 46875 484375 5
mm 9.92189 10.31877 10.71565 11.11252 11.50940 11.00627 1230315 12.70003
Zlomky palct / Fraction of inch 33/64 17/32 35/64 9/16 37/64 19/32 39/64 5/8
Desetiny palct / Decimals of inch .515625 53125 546875 5625 578125 59375 609375 625
mm 13.09690 13.49378 13.89065 14.28753 14.68440 15.08128 15.47816 15.87503
Zlomky palct / Fraction of inch 41/64 21/34 43/64 11/16 45/64 23/32 47/64 3/4
Desetiny palcti / Decimals of inch  .640625 65625 671875 6875 703125 71875 734375 .75
mm 16.27191 16.66878 17.06566 17.46253 17.85941 18.25629 18.65316 19.05004
Zlomky palct / Fraction of inch 49/64 25/32 51/64 13/16 53/64 27/32 55/64 7/8
Desetiny palcti / Decimals of inch 76525 78125 796875 8125 .828125 .84375 .859375 .875
mm 19.44691 19.84375 20.24067 20.63754 21.03442 21.43129 21.82817 22.22504
Zlomky palct / Fraction of inch 57/64 29/32 59/64 15/16 61/64 31/32 63/6 1
Desetiny palcli / Decimals of inch .890625 .90625 921875 9375 953125 .96875 .984375 A
mm 22.62192 23.01880 23.41567 23.81255 24.20942 24.60630 25.00318 25.40005
mm 1 2 3 4 5 6 7 8 9 10
palce / inches .0394 .0787 1181 1575 .1969 .2362 2756 3150 3543 .3937
mm 11 12 13 14 15 16 17 18 19 20
palce / inches 4331 4724 5118 ,5512 .5906 6299 6693 .7087 .7480 7874
mm 21 22 23 24 25 26 27 28 29 30
palce / inches .8268 .8661 .9055 .9449 .9843 1.0236 1.2630 1.1024 1.1417 1.1811
mm 31 32 33 34 35 36 37 38 39 40
palce / inches 1.2205 1.2598 1.2992 1.3386 1.3780 14173 1.4567 1.4961 1.5354 1.5784
mm 41 42 43 44 45 46 47 48 49 50
palce / inches 1.6142 1.6535 1.6929 1.7323 1.7717 1.8110 1.8504 1.8898 1.9291 1.9685
mm 51 52 53 54 55 56 57 58 59 60
palce / inches 2.0079 2.0472 2.0866 2.1260 2.1654 2.2047 2.2441 2.2835 2.3228 2.3622
mm 61 62 63 64 65 66 67 68 69 70
palce / inches 24016 2.4409 2.4803 2.5197 2.5591 2.5984 2.6378 26772 2.7165 2.7559
mm 71 72 73 74 75 76 77 78 79 80
palce / inches 2.7953 2.8346 2.8740 29134 2.9528 2.9921 3.3015 3.0709 3.1102 3.1496
mm 81 82 83 84 85 86 87 88 89 90
palce / inches 3.1890 3.2283 3.2677 3.3071 3.3465 3.3858 34252 3.4646 3.5039 3.5433
mm 91 92 93 94 95 96 97 98 99 100
palce / inches 3.5827 3.6220 3.6614 3.7008 3.7402 3.7795 3.8189 3.8583 3.8976 3.9370

Pfepocet:  «Z palci na mm je nutno palce nasobit 25,4 « Z mm na palce (v desitkové soustavé) délit palce 25,4

To convert:  «Inches to millimeters multiply Inch (in Decimals) by 25.4
« Millimeters to Decimal Inches divide by 25.4, refer to ASTM Booklet “Metric Practice Guide” for Additional Formulas
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METRICKE PREVODN[ POMERY / HMOTNOSTNI TABULKA METRIC CONVERSION FACTORS / WEIGHT TABLE

N4sobit Cim Obdrzi mm kg.m-1
Multiply by To obtain 55 0.187
Centimeter (cm) 0.03280840 Foot (ft) 6.0 0.222
Centimeter (cm) 0.3937 Inch (in.) 6.5 0.260
Centimeter (cm) 10 Millimeter (mm) 7.0 0.302
Cubic centimeter (cm?) 0.0611023 Cubic inch (in.3) 7.5 0.347
Cubic foot (ft3) 0.02832 Cubic meter (m?) 8.0 0.395
Cubic inch (in.3) 16.38706 Cubic centimeter (cm?3) 8.5 0.445
Cubic meter (m?) 35.3147 Cubic foot (ft3) 9.0 0.499
Foot (ft) 30.48 Centimeter (cm) 9.5 0.556
Foot (ft) 0.3048 Meter (m) 10.0 0.617
Gallon U.S. liquid (gal) 3.785412 Liter (I) 10.5 0.692
Inch (in.) 25.4 Millimeter (mm) 11.0 0.746
Inch (in.) 2.540 Centimeter (cm) 11.5 0.815
Inch (in.) 0.0254 Meter (m) 12.0 0.888
Joule (j) 0.7375621 Foot-pound-force (ft-Ibf) 12.5 0.963
Kilogram (kg) 0.001102311 Ton (short) 13.0 1.04
Kilogram (kg) 2.20462 Pound (av) (Ib) 13.5 1.12
Kilogram force per square  9.806650 Megapascal (MPa) 14.0 1.21
milimeter (kgf/mm2) or (MN/m2) 14.5 1.30
Liter (I) 0.2641720 Gallon U.S. liquid (gal) 15.0 1.39
Megapascal (Mpa) 145.0377 Pound per square inch (psi) 16.0 1.58
Meter (m) 39.37008 Inch (in.) 16.5 1.68
Meter (m) 3.280840 Foot (ft) 17.0 1.78
Millimeter (mm) 0.03937008 Foot (ft) 17.5 1.89
Newton (N) 0.2248089 Pound-force (Ibf) 18.0 2.00
Pound (AV) (Ib) 0.453592 Kilogram (kg) 18.5 2.11
Pound-foot (Ib-ft) 1.355818 Newton Meter (N-m) 19.0 2.23
Pound-force (Ibf) 4448222 Newton (N) 20.0 247
Pound per square inch (psi) 6894.757 Pascal (Pa) 21.0 2.72
Square centimeter (cm?) 0.001076391 Square foot (ft?) 22.0 2.98
Square centimeter (cm?) 0.1550003 Square inch (in.?) 23.0 3.26
Square foot (ft?) 929.9304 Square centimeter (cm?) 25.0 3.85
Square foot (ft?) 0.09290304 Square meter (m?) 26.0 417
Square inch (in.?) 6.4516 Square centimeter (cm?)

Square inch (in.?) 0.00064516 Square meter (m2)

Square inch (in.?) 645.16 Square millimeter (mm?)

Square millimeter (mm?) 0.001550003 Square inch (in.?)

Ton (short) 907.1847 Kilogram (kg)
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