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SPRING STEELS
TRINECKE ZELEZARNY - MORAVIA STEEL

INTRODUCTION

Viyroba pruzinovych oceli mé v Trineckych Zelezarnach, a.s.

dlouhodobou tradici a v zacatcich byla pruzinova ocel vyrdbéna na
oceldrnach pouze technologii odlévani do ingotd. Timto zpGsobem
vyrabéna pruzinové ocel nasla uplatnéni zejména pfi vyrobé
pruznych komponentt pro osobni, nakladni automobily a zelezni¢ni
vozy.

Poslednich deset let se vétsina vyroby pruzinovych oceli realizovala
odlévanim na blokovém kontiliti a odlévanim do ingotli na
kyslikové konvertorové ocelarné (BOF- basic oxygen furnaces) a na
elektroocelarné (EAF- electric arc furnaces) s naslednym valcovanim
do sochorti na blokovnach. V dalsim vyrobnim toku jsou sochory
prevélcovany na modernich vélcovacich tratich na drat a tyce.

Meznikem ve vyrobé pruzinové oceli se stal rok 2000, kdy se
postupné zacala zavadét a navysovat vyroba pruzinovych oceli
pres sochorové kontiliti. V souc¢asné dobé touto cestou vyrabéna
pruzinova ocel predstavuje cca 50 % z celkové vyroby pruzinové

oceli na ocelarnach.

The production of spring steel has a long tradition in Trinecké
zelezarny. At the beginning, the spring steel was produced by the
technology of teeming to the ingots at the steel plant. Spring steel
produced in this way was used at production of spring components
for cars, trucks, as well as railway cars.

During the last decade, the spring steel has been cast at the bloom
continuous casting machine together with teeming to the ingots

at the BOF and EAF and consequent rolling to the billets at the
blooming mill. Then, the billets are rolled to the wire rod and bars at
the up-to-date rolling mills.

The year of 2000 became the milestone of the spring steel
production, as the spring steel started to be cast on the billet CCM.
Nowadays, the spring steel produced this way represents about

a half of the total spring steel production.
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Nosny vyrobni sortiment ve vyrobkovém portfoliu pruzinovych oceli
v Tfineckych Zelezarnach predstavuji valcované draty a valcované
kruhové tyce. V nasi nabidce naleznete i plochou pruzinovou

ocel, t,j. zejména ploché tyce, pruznicové pasy se zebrem, drazkou

a ploché oblinové tyce. U oblinovych tyci se nabidka tyka pouze
vybranych rozmérd. Jsme schopni rovnéz plnit dalsi narocné
pozadavky trhu s pruzinovou oceli a nabizime tazené zihané
pruzinové draty ve svitcich.

Viyse uvedeny sortiment vyrobku z pruzinovych oceli najde konec¢né
upotiebeni zejména pii vyrobé osobnich automobild, a to v podobé
zavésnych pruzin a stabilizatort osobnich automobil. Odpruzeni
nékladnich automobild, uzitkovych vozidel a zelezni¢nich vozl

tvofi dalsi vyznamnou oblast pro uplatnéni nasi pruzinové oceli.
Zajimavym ucelem pouziti nasi pruzinové oceli jsou rovnéz pruzné
svérky, které jsou soucasti kolejnicového svrsku.

Kromé zakaznik(i na tuzemském trhu dodavame nasi pruzinovou
ocel i vyrobclim pruzin v zemich EU.

Pouziti pruzinové oceli ze skupiny TZ-MS v jednotlivych
spotiebnich segmentech je nasledujici:

osobni automobily 75%
zelezni¢ni vagony a nakladni automobily 11%
pruzné svérky 9%

. ostatni pruziny 5%
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INTRODUCTION

The key products in the product portfolio of Trinecké Zelezarny
spring steels represent the wire rod and round bars. We are oferring
also the flat spring bars, spring leaf bands with rib and groove, as
well as flat rounded bars for flat — parabolic springs, of which we
can offer just selected dimensions. We can meet the demanding
requirements of the spring steel market by offering the drawn
annealed spring wires in coils.

The above mentioned portfolio of the spring steel products can
be used for the car production, namely the suspension coil springs
and stabilizer bars for the passenger vehicles. The suspension of
trucks, utility vehicles, or railcars is another scope for utilization

of our spring steel. Fast clips, the components of the railway
superstructure, are also interesting example of using our spring
steel.

Besides the domestic market, we deliver our spring steel mainly to
the spring producers within the EU countries.

The use of the spring steel produced by the TZ~MS Group in
individual segments:

Passenger vehicles 75%
Railcars and trucks 11%
Fast clips 9%

. Other springs 5%
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SCHEMA VYROBNIHO TOKU TECHNOLOGY FLOWS
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VYROBNI SORTIMENT PRODUCT PORTFOLIO

16 16.5 17 17.5 18 185 19 20 20.5 21

22 23 24 25 26 26.5 27 28 29 29.5
30 30.5 31 32 33 34 345 35 36 37
38 39 40 41 42 43 44 45 46 47
48 49 50 51 52 53 54 55 56 57
58 59 60 62 63 64 65 66 67 68
70 75 80

B Délky:4-12m Trat: Kontijemna trat
po dohodé max. 18 m Presné délky od 4 m, zkracené délky od 3 m

Tepelné zpracované do max. 6 m

Rovnani a ofez koncli do max. 12 m a do pevnosti 1200 MPa, svazky max. do 2,3 t

Moznost loupdani

Moznost zihani na mékko s naslednou Upravou loupanim

Oduhli¢eni max. 1% z prdméru, pruzinové Si oceli max. 1,5% z prdméru s moznym vyskytem Uplného oduhliceni
(dle EN 10089)

Lengths: 4-12m Rolled at: Continuous Light Section Mill

max. 18 m on agreement Exact lengths from 4 m, shortened lengths from 3 m
Heat treatment up to 6 m maximum
Straightening and end cutting up to 12 m maximum and strength 1200 MPa , bundless up to 2.3 t
Peeling option
Soft annealing with consequent peeling option
Decarburization max. 1% of diameter, Si spring steels max. 1,5 % of diameter with possible occure of full
decarburization (according to EN 10089)

[ ] Tyce navijené do svitk(l na Garretovych navijeckach
Navijené prameéry tyci do svitkd: prdmér 16-50 mm (rozmérova fada pro prdméry 16 -50 mm identicka
s rozmérovou fadou pro kruhovou ocel v tycich)
Svitky hmotnosti 1000 kg a 2000 kg
Rozmeér svitk( I/D 950 mm, O/D 1350 mm
Vazani paskou ve ctyfech mistech
Moznost svazkovani 2 x 2000 kg, 2x 1000 kg, 3x 1000 kg a 4x 1000 kg
Moznost zihdni na mékko
Odubhli¢eni max. 1% z prdméru, pruzinové Si oceli max. 1,5% z priméru s moznym vyskytem Uplného oduhli¢eni
(dle EN 10089)

Bars coiled at the Garret coilers

Coiled diameters: 16-50 mm (the dimension range for the diameters 16-50 mm is identical with the dimension
range of straight round bars)

Weight of coils 1000 kg and 2000 kg

Diameter of coils I/D 950 mm, O/D 1350 mm

Bound by the band at 4 spots

Option of bundling 2x2000 kg, 2 x 1000 kg, 3x 1000 kg a 4 x 1000 kg

Soft annealing option

Decarburization max. 1% of diameter, Si spring steels max. 1,5 % of diameter with possible occure of full
decarburization (according to EN 10089)
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50x15 80x22

90x12 90x14
120%x25

Délky: 3-12 mm
dle valcovaného priifezu

Lengths: 3-12 mm
according to the rolled
cross section

SPRING STEELS

PRODUCT PORTFOLIO

80x24 80x19 90x20

Trat: Kontijemna trat

Oblinové ocel sitky méné nez 90 mm po dohodé

Moznost déleni fezanim

Moznost zihani na mékko bez garanci oduhli¢eni

Povrchové vady dle CSN EN 10163-3, tfida D

Rozméry dle EN 10092-1

Odubhli¢eni max. 1% z prdméru, pruzinové Si oceli max. 1,5% z priméru s moznym vyskytem Uplného oduhli¢eni
(dle EN 10089)

Rolled at: Continuous Light Section Mill

Width less than 90 mm on agreement

Option of cutting

Soft annealing option without the decarburization guarantee

Surface defects acc. to CSN EN 10163-3, class D

Dimensions acc. to EN 10092-1

Decarburization max. 1% of diameter, Si spring steels max. 1,5% of diameter with possible occure of full
decarburization (according to EN 10089)

120x8 120x11 120x12 120x13 120x15 120x16 120x20

Trat: Stfedni trat

Rovnané do max. 8 m, po dohodé 12 m
Tepelné zpracované do max. 6 m
Presné délky dohodou dle rozméru
Zkracené kusy od 3 m

Bez garanci oduhli¢eni

Rolled at: Medium Mill

Straightened by 8 m, by 12 m on agreement
Heat treatment up to max. 6 m

Exact lengths by dimensions on agreement
Shortened lengths from 3 m

Without Decarburization guarantees

Trat: Kontijemna trat

Vélcované rozméry ploché oceli 25 x5 az 50 x 10 mm (v3echny rozméry viz. véeobecny vyrobni program)
Zékladni délky 6 m s moznosti dodavek v délkach 4 - 6 m po dohodé

Zkracené kusy od 3 m

Odubhli¢eni max. 1% z prdméru, pruzinové Si oceli max. 1,5% z priméru s moznym vyskytem uplného oduhli¢eni
(dle EN 10089)

Moznost zihani na mékko bez garanci oduhli¢eni

Rolled at: Continuous Light Section Mill

Rolled dimensions of flat steel 255 to 50 x 10 mm (all dimensions see the general product catalog)
Basic lengths 6 m with option of deliveries of lengths of 4-6 m on agreement

Shortened lengths from 3 m

Decarburization max. 1% of diameter, Si spring steels max. 1,5% of diameter with possible occure of full
decarburization (according to EN 10089)

Annealing option without decarburization guarantee
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VYROBNI SORTIMENT PRODUCT PORTFOLIO

[ | Trat: Stedni trat
Vélcované rozméry ploché oceli od 50x12 mm, max. 150x25 mm (véechny rozméry viz. vieobecny vyrobni program)
Délky 3-12 m dle valcovaného priifezu
Presné délky dohodou dle rozméru
Zkracené kusy od 3 m
Rovnané do max. 8 m, po dohodé 12 m
Bez garanci oduhli¢eni
Tepelné zpracované do max. 6 m

Flat steel from Medium Mill

Rolled at: Medium Mill

Dimensions of flat steel from 50x12 mm to 150x25 mm (all dimensions see the general product catalog)
Lengths 3-12 m according to the rolled cross section

Accurate lengths by dimensions on agreement

Shortened lengths from 3 m

Straightened by 8 m, by 12 m on agreement

Without decarburization guarantee

Heat treatment up to max. 6 m

5.5 6 6.5 7 7.5 8 8.5 9 9.5 10
10.5 11 11.5 12 12,5 13 13.5 14 14.5 15
16 16.5 17 17.5 18 18.5 19 20
[ | Trat: Kontidratova trat

Svitky hmotnosti cca 1000 kg a cca 2000 kg

Rozmér svitk( I/D min. 850 mm, O/D max. 1300 mm, délka 860 mm a 1600 mm

Vézani svitkG dratem ve ctyfech mistech

Oduhlic¢eni 1% z praméru, u pruzinovych SiCr mozny vyskyt totalniho oduhli¢eni do hloubky 0,03 mm

Rolled at: Continuous Wire Rod Mill

Weight of coils ca. 1000 kg and ca. 2000 kg

Dimensions of coils I/D min. 850 mm, O/D max. 1300 mm, length 860 mm and 1600 mm

Binding of coils at 4 spots by wire rod

Decarburization 1% of diameter, for spring SiCr possible total Decarburization up to the depth of 0.03 mm

[ | TaZeni dratd je provadéno na tazné lince Staku
Tazené priméry 8—-19 mm
Tolerance +/-0,04, +/-0,05 mm, h11, h9 dle rozméru dratt
Ovalita 50% z celkové tolerance
Oduhli¢eni 1% z priméru
Povrchové vady 1% z priméru
Hmotnost svitk( 500-2 000 kg
Rozmeér svitkd I/D min. 900 mm, O/D max. 1350 mm
Vazani svitkdl min. 4 X ocelovou péaskou
Moznost tepelného zpracovani a tazeni: tazené (+U+C), Zihané + tazené (AC+C), tazené + zihané + tazené
(+U+C+AC+LC), dle EN 10 263

Drawing is done at the Staku drawing line

Drawn diameters 8-19 mm

Tolerance +/-0.04, +/-0.05 mm, h11, h9 according to the wire dimensions
Ovality 50% of total tolerance

Decarburization 1% of diameter

Surface defects 1% of diameter

Weight of coils 500-2 000 kg

Dimension of coils I/D min. 900 mm, O/D max. 1350 mm

Binding of coils at min. 4 spots by the band

Option of heat treatment and drawing: drawn (+U+C), annealed + drawn (AC+C), drawn + annealed + drawn
(+U+C+AC+LC), acc. to EN 10 263
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CHEMICKE SLOZEN{ PRUZINOVYCH OCELI CHEMICAL COMPOSITION OF SPRING STEELS

EN 10089:2002
Chemické slozeni

Chemical composition

54SiCr6 0.51-0.59 0.50-0.80 1.20-1.60 0.025 0.025 0.50-0.80

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
5052 0.47-0.55 0.60-0.90 1.50-1.80 0.040 0.040

55Cr3 0.52-0.59 0.70-1.00 max. 0.40 0.025 0.025 0.70-1.00

60SiCr8 0.57-0.64 0.70-1.00 1.70-2.20 0.035 0.035 0.25-0.40

61SiCr7 0.57-0.65 0.70-1.00 1.60-2.00 0.025 0.025 0.20-0.45

38Si7 0.35-0.42 0.50-0.80 1.50-1.80 0.025 0.025

52CrMoV4 0.48-0.56 0.70-1.10 0.90-1.20 0.025 0.025 0.90-1.20 0.15-0.30 0.10-0.20
51Crv4 0.47-0.55 0.70-1.10 max. 0.40 0.025 0.025 0.90-1.20 0.10-0.25

54SiCrVe 0.51-0.59 0.50-0.80 1.20-1.60 0.025 0.025 0.50-0.80 0.10-0.20
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CERTIFIKAT

TOV CERT-certifikaéni misto
RWTUV Systems GmbH

potvrzige die
postupu TOV CERT, 2e spoletnost

TRINECKE JELEZARNY, a.5.
s MORAVIA STEEL a.s.

Od roku 1991, kdy bylo rozhodnuto o vybudovéni systému jakosti
v Trineckych zelezarnach podle pozadavkl evropskych norem ISO
fady 9000, probihala po dobu dvou let piipravna faze zakon¢ena
v fijnu 1993 Uspésnym certifikacnim auditem.

Certifikovany systém jakosti podle CSN 1SO 9001 je ve shodé

s mezinarodnimi normami a predpisy. Poskytuje zéruky o tom, ze
jsou vytvofeny podminky pro shodnost dodavky se zakaznikem
definovanymi pozadavky.

Vyrobkové certifikaty na vice nez 50 hutnich vyrobk Tfineckych
Zelezaren pak davaji nasim zékaznikdim zaruku, ze technické

a uzitné parametry spliuji ndroky stanovené specifickymi normami
nebo podminkami.

Zavedeny systém jakosti, ktery pIné odpovida pozadavkim
CSN EN ISO 9001, pokryva véechny predvyrobni, vyrobni
a povyrobni ¢innosti v hutnich provozech.

Od brezna 2000 je také zaveden a certifikovdn management jakosti
v automobilovém pramyslu podle norem VDA 6.1.

SPRING STEELS
TRINECKE ZELEZARNY - MORAVIA STEEL

QUALITY SYSTEM

CERTIFICATE

The TiiV CERT Certification Body
of RWTOV Systems GmbH

hereby certifies in accardance with TUW GERT
procedure that

TRINECKE ZELEZARNY, as
ana MORAVIA STEEL a.5.
739 70 Thngs
Gzoch Republic

s established and applies an
nmental management system

Since 1991 when a decision was made to implement quality system
in Trinecké Zelezarny in accordance with the requirements of the
European ISO standards series 9000, a preparatory phase has been
running for two years and terminated in October 1993 by receiving
the certificate.

The certificated quality system according to CSN 1SO 9001 is in
consent with international standards and regulations. It provides
guarantees that conditions for conformity of delivery with
requirements specified by a customer have been created.

Product certificates for more than 50 metallurgical products of
Trinecké Zelezérny provide a guarantee for our customers that
technical and utility parameters comply with the demands defined
in the specific standards or conditions.

The implemented Quality system complying fully with the
requirements of CSN EN ISO 9001 covers all pre-production,
production, and post-production operations in metallurgical plants.

In March 2000 the quality management system in automobile
industry in accordance with the standard VDA 6.1 was introduced
and certified.
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ZPUSOB OBJEDNAVANI WAYS OF ORDERING

1. Specifikaci oceli, normy (ucel pouziti) 1. Grade specifications and standard (purpose of use)
2. Rozméry, pozadované mnozstvi 2. Sizes, required quantity
3. Adresu pfijemce, u vyvozu zemi konecného pfijemce 3. Address of recipient, in case of export,
4. Navrh zpusobu placeni the country of the final recipient
5. Ostatni pozadavky na dodavky vcetné dodacich Ihit 4. Proposed way of payment
(pouziti v automobil. primyslu) 5. Other additional requirements inc. delivery terms

(usage in automobile industry)

MORAVIA STEEL a.s. MORAVIA STEEL a.s.

Ttinec-Staré Mésto Tfinec-Staré Mésto

Pramyslova 1000, 739 70 Tfinec Pramyslova 1000, 739 70 Trinec

tel.: 558 537 301, 558 532 066 Czech Republic

fax: 558 324 355 tel.: +420 558 537 301, +420 558 532 066
www.moravia-steel.cz fax: +420 558 324 355

www.moravia-steel.cz






