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Technické normy pre ocelové rury

Technické charakteristiky ocelovych rar su sustredené
v prislusnych technickych normach.

Parametre rur je mozné rozdelit’ do troch hlavnych skupin:

- rozmery a ich tolerancie (zavisia od spdsobu vyroby rur),

- druh ocele a stav ocele (dodavky),

- technické dodacie podmienky - popisané v nasleduju-
com Cisle.

Jednotlivé narodné normalizacné urady pouzivaju rézne

postupy pre normovanie udajov pre ocelové rury. V praxi

sa pouzivaju tri moznosti:

® kazda hlavna skupina parametrov je obsiahnuta
v jednej norme. Normy su prepojené odkazmi na suvi-
siace normy. Rozmerova norma obsahuje tabulku roz-
merov a ich tolerancii, norma ocele obsahuje jej che-
mické zlozenie a mechanické hodnoty pre rbézne
spbsoby vyroby rur a stavy ocele. Tretia norma tech-
nickych dodacich podmienok (TDP) stanovuje vSetky
ostatné poziadavky na rury — skuSanie, preberanie, ates-
ty, balenie, znacenie a podobne. Sucasne obsahuje od-
kazy na dalSie normy, kde su tieto ¢innosti popisané
(napriklad normy STN, CSN).

® druha moznost’ je, ked ocel a jej charakteristiky su
zahrnuté do normy TDP a tato obsahuje aj tolerancie
rozmerov. Rura je popisana dvomi normami — rozme-
rovou, obsahujucou tabulku rozmerov a normou TDP
(napriklad normy DIN).

® tretia moznost’ - parametre rar su v jednej norme, kto-
ra obsahuje aj tabulku rozmerov alebo vyber z gene-
ralnej tabulky rozmerov, ktora je obsahom vSeobecnej
rozmerovej normy (napriklad normy NFA, EN).

V praxi sa vyskytuju aj pripady, ked predavajuci a kupu-

juci uzatvaraju dvojstranné TDP, alebo su rury dodavané

podla technickych Specifikacii kupujiceho, kde mézu byt

aj odkazy na narodné normy. Obvyklé je to v pripadoch,

ked poziadavky na riry su vysSie, nez je stanovené v na-

rodnych normach.

Prehlad zakladnych charakteristik ocelovych rur

Zakladné ¢lenenie charakteristik rur je uvedené v pred-
chadzajlcej Casti. V tejto Casti je uvedeny vSeobecny po-
pis tychto charakteristik, ktory ma sluzit ako zaklad pre
popis jednotlivych konkrétnych druhov a skupin ocefovych
rdar. Jedna sa o:

- rozmery rur
- ocele pre rary
Definicie a rozdelenie oceli
Systém znacenia oceli pre rary podla EN
- technické dodacie podmienky (TDP) pre rary (okrem
skusania)
- skuSanie rar
Druhy skdSania, druhy dokumentov kontroly, jednot-
livé skusky.

Technical Standards for steel pipes

Technical characteristics of steel pipes are detailed in the
appropriate technical standards.

Pipe parameters could be divided into three main groups:

- dimensions and their tolerances (depend upon the pipe
manufacturing method)

- steel grade and steel temper (deliveries)

- technical delivery terms - described in the next issue,

Individual National Bureaus of Standards use different pro-

cedures for data standardization of steel pipes. In real life

three options are used:

® each main group of parameters is contained in a single
standard. The standards are interconnected using ref-
erences to the related ones. Dimensional standard con-
tains dimensional tables and their tolerances; steel stan-
dard contains its chemical composition and mechanical
properties for various methods of pipe manufacturing
and steel tempers. The third standard of the technical
delivery terms (TDT) sets out all remaining requirements
for pipes - testing, acceptance, certificates, packaging,
marking, etc. At the same time it contains references to
other standards where these activities are described
(e.g. STN, CSN).

® the second option is when steel and its characteristics
are included into the TDT standard, and this one con-
tains dimensional tolerances. Two standards are used
to describe a pipe - dimensional standard that contains
dimensional table and the TDT standard (e.g. DIN).

® the third option - pipe parameters are in a single stan-
dard, which also contains the dimensional table, or ex-
traction from the general table of dimensions constitut-
ing which is the content of the general dimensional
standard (e.g. NFA, EN).

In real life there are cases, where both the Seller and the

Buyer make bilateral TDT contracts, or they deliver pipes

in accordance with the Buyer’s specifications, which can

also include the references to national standards. Normally,

this is the case, where the demands for pipes are higher

then those set-up in the national standards.

Review of basic characteristics of steel pipe

The basic characteristics classification is detailed in the
previous section. In this chapter there is a general descrip-
tion of these characteristics with the aim to serve as basis
for description of individual particular types and groups of
steel pipes. They are:
- pipe sizes
- steels for pipes

Steel classifications and definitions

Steel marking system for pipes according to EN
- technical delivery terms (TDT) of pipes (excludes testing)
- pipe testing

Test types, types of document control, individual tests



Rozmery rar

Rozmery rar patria k zakladnym charakteristikam rur.
Pre potreby priemyslu a vSeobecné pouzitie sa vyrabaju
rary s priemermi od desatin milimetra az po rary s prie-
merom niekolkych metrov.

Rozmer rary musi byt udany tak, aby tplne uréil rdru
z tohto hladiska. Pri rarach s kruhovym prie€nym priere-
zom vystupuji okrem diZky tri hlavné rozmery: vonkajsi
priemer, vnutorny priemer a hrabka steny. Pre kruhové rury
sa udavaju dve z uvedenych hodnét. Podla druhu rar
k rozmerom patria aj prislusné tolerancie rozmerov.

Rozmery jednotlivych rur nie su vytvorené nadhodne, ale
su usporiadané do rozmerovych rad podla urcitého systé-
mu. Rozmery rur sa udavaju v mm, v USA a niektorych
dalSich krajinach sa udavaju v palcoch (anglicky “inches”,
nemecky “zoll”). V tomto pripade sa aj rury delia na dve
skupiny — “Tube” su rury pre mechanické pouZzitie a pre
energetické zariadenia a v palcoch je udavana skutocna
velkost vonkajSieho priemeru. “Pipe” su rury pre potrubné
vedenia réznych druhov médii. Velkost Pipe sa udava ako
nominalna vefkost rary a po rozmer 12 palcov sa udava
priblizna velkost (svetlost) vnutorného priemeru rary
(podrobnejsie pri prislusnych druhoch rur).

Z rozmerov pre Pipe po prepocitani na milimetre pou-
zivané v sustave Sl je vytvorena prva uprednostiovana
rada vonkajSich priemerov

Pipe dimensions

The pipe dimensions belong among the basic characteris-
tics of pipes. For industry needs and general use, pipes
are manufactured in diameters ranging from tenths of
millimetres to those having diameter of a few meters.

It is mandatory that the pipe sizes be set out in such a way
that they define the pipe completely from this point of view.
In the pipes with circular cross section, there are, except
for the length, three main dimensions: outside diameter,
inside diameter and wall thickness. In circular pipes two
values out of those mentioned are given. According to pipe
types we can also assign to dimensions the appropriate
dimensional tolerances.

Dimensions of individual pipes are not created by chance,
but they are arranged into the dimensional sequels under
the specific system. The pipe sizes are in mm; in the USA
and some other countries they use inches ("Zoll” in Ger-
man). In this case pipes are also classified into two groups
— "Tubes” are those used in mechanical applications and in
energy facilities, while inches are used for the actual out-
side diameter. "Pipes” are those used in pipelines for dif-
ferent matters. Pipe size is denoted as the nominal pipe
size, and up to 12 inches the denotation is given as an
approximate value (clearance) of the inside pipe diameter
(more details can be found in the particular pipe types).

ocelovych rar (1. sériav EN
10220, DIN 2448 a pod.). } L
Neznamena to ale, Ze rury
rozmerov v 2.a 3. sérii sa
v praxi nevyuzivaju. Roz-
mery v sériach 2 a 3 (pre
pouzitie v Eur6pe doplnené
o zaokruhlené rozmery
v mm) su normy pre Tube,
pouzivané v konstrukcii
energetickych zariadeni
a pre rury pre mechanické
pouzitie.

Rada hrubok stien ma }
tiez pévod v palcovom sys-
téme, ktory na vyjadrenie

O.D.

After converting the pipe dimensions to
millimetres used in the S| system there is a
‘ first and preferred sequel of outside diameters
e of steel pipes created (the first series in EN
10220, DIN 2448, etc.). However, this doesn’t
mean that the pipes within Series 2 and 3 are
not used at all. The sizes in Series 2 and 3
(for use in Europe, and supplemented by
rounded off dimensions in mm) constitute the
standards for Tubes, used in energy facilities
design, and in pipes intended for mechanical
usage.
Sequel of pipe wall thicknesses has its origin
in the British Unit system, where in order to
‘ express a size uses fractions. The series
“Schedule” forms pipe wall thickness (40, 60,
80, 120, etc.), and in some dimensions is in-

velkosti pouziva zlomky.
Hrubky stien u Pipe tvori rada “Schedule” (40, 60, 80, 120
....), prepojena u niektorych rozmerov na hmotnostnu trie-
du (STD, XS, XXS). Tieto hodnoty prepocitané na mili-
metre tvoria ¢ast rady hrubok stien. (Poznamka: Velkost
— hodnota Schedule napr. 40 nie je konstantna, ale zavisi
od vonkajsieho priemeru ruar). Pre Tube st hodnoty hru-
bok stien odvodené od “mierok” BWG, SWG, pripadne
dalSich. Po prepoc¢te na mm su tieto hodnoty dalSou su-
Castou rady hrubok stien pre ocelové rury.

Pre presné ocelové rury pouzivané v Eurépe a v kraji-
nach, pouzivajucich systém Sl je vytvorena rozmerova rada
so zaokruhlenymi rozmermi vonkajSich priemerov a hrubok
stien.

Teoreticka hmotnost sa pocita podla vzorca:
M=(D-T)xTx 0,0246615 (kg/m)

Tento plati pre uhlikové ocele. Pre iné druhy oceli sa
hodnota nasobi koeficientom:

terconnected with the mass class (STD, XS,
XXS). These values, converted to millimetres, form a part
of pipe wall thickness series. (Note: size — value Schedule,
e.g. 40, is not constant, bud dependant upon the outside
diameter of a pipe). In the Tube category the wall thick-
ness values are derived either from “scales” BWG, SWG,
or other ones. After conversion to millimetres, these val-
ues become a part of sequel in steel pipe wall thicknesses.
For precision pipes used in Europe and in countries using
S| units we established the dimensional series with
rounded off measures of outside diameters and wall
thicknesses.

The following formula is used for calculation of reference
weight:

M=(D-T)xTx0,0246615 (kg/m).

Formula is applicable for carbon steel. For other steels the
value is multiplied by the following coefficient:

Druh ocele Merna hmotnost Koeficient Steel Specific weight Coefficient
Uhlikové 7,85 kg . dm 3 1 Carbon 7,85 kg . dm 3 1
Austenitické Austenitic

nehrdzavejuce 7,97 kg . dm - 1,015 stainless 7,97 kg . dm =3 1,015
Feritické Ferritic

a martenzitické 7,73 kg . dm 0,985 and martensitic 7,73 kg . dm 3 0,985



Ocele pre rary

Definicia a rozdelenie oceli podla STN EN 10020 - ocel je
definovana ako:

- material, kde hmotnostny podiel Zeleza je vy3Si nez po-
diel ktoréhokolvek iného prvku

- obsah uhlika (C) je mensi nez 2%, o je obvykla hranica
medzi ocelou a liatinou (vynimkou su niektoré Cr-ocele,
ktoré mozu obsahovat aj viac ako 2% C.

Systém znacenia oceli pre rary podla EN

EN 10027 -1  Systémy oznacovania oceli.
Systém skrateného oznacovania.
Zakladné symboly.

EN ECISS IC10 Pridavné symboly.

EN 10027 -2  Systém ciselného oznacovania.

ROZDELENIE OCELi PODLA STN EN 10020

Steel for pipes

Definition and classification of steel as per STN EN
10020 - steel is defined as:
- material, where the iron weight share is higher then the
share of any other element
- carbon contents (C) is less then 2%, which is the usual
boundary between steel and cast iron (except for some Cr
steels with carbon contents over 2%.

Steel marking system for pipes under EN

EN 10027 — 1 Steel marking systems.
Abbreviated marking system.
Basic symbols.

EN ECISS IC10 Supplementary symbols.

EN 10027 - 2 Numbering system.

Skupiny akosti oceli podla
chemického zlozZenia Rozdelenie oceli v ramci hlavnych skupin akosti
NELEGOVANE NELEGOVANE
NELEGOVANE OCELE AKOSTNE OCELE USLACHTILE OCLE
Pre v&eobecné poziadavky: Urcené na zuslacht'ovanie
Klasifikacia legovanych oceli > - htzevnatost’ ” ;apri\g:::ﬁrﬁizw‘z ?\gg:éta
je popisana v tabulke normy - velkost zrna narazovej prace. Nizky obsah
- tvamitelnost nekovovych inkluzii.
| KOROZIIVZDORNE OCELE [ Obsah Ni je nizsi ako 2,5% a obsah Ni vy$si ako 2,5% ]
Obsah C max. 1,2% >
Obsah Cr min 10,5% ZAKLADNE VLASTNOSTI i}
Koréziivzdorné ocele [ Ziarupevné ocele [ Ziaruvzdorné ocele
LEGOVANE LEGOVANE
OSTATNE LEGOVANE OCELE | AKOSTNE OCELE USIACHTILE OCELE
jemnozrnné konstrukéné ocele k?g;gigﬁgengzzls
Nie st to koréziivzdorné ocele, ocele pre kolajnice a vystuz e bl
obsah aspon jedného prvku ocele pre naro¢né pouzitie . Eéstro'ové "
dosahuje hodnoty v tabulke e 4 ocele legované Cu rjrchlciezné plse
ocale preeiekimiachnli zviadtne fyzikalne viastnosti

Steel quality groups according
to chemical composition

NON-ALLOYED STEEL

Classification of steels within the main quality groups

NON-ALLOYED
QUALITY STEEL

CLASSIFICATION OF STEEL AS PER EN 10020

NON-ALLOYED
SPECIAL STEEL

For general requirements: Designed for refinement and
Alloyed steel is classified > |- toughness . surfic;e r;ardcl-:tnlng ete. '\t/“n;mil
in table of standard EN 10020 - grain size peak load value guaranteed. Low
- formability f:onterjts of non-metallic
inclusions.
STAINLESS STEEL [ Ni contents less then 2.5% and Ni contents over 2.5% |
>
Max. contents of C - 1,2% BASIC CHARACTERISTICS
Min. contents of Cr - 10,5% Rust-proof steel [ Refractory steel [ Heat resistant steel
ALLOYED ALLOYED
OTHER ALLOYED STEEL QUALITY STEEL SPECIAL STEEL
fine-grained steel structural steels
Non stainless steel, contents steel for rails and reinforcing :g; g;?is-?rlijcrteiovneizzﬁn s
of, at least, a single element steel for demanding usage . tool steels 9
within the tabulated values. > alloyed steels by Cu rapid steels
steels for electronics pid . _r
special physical characteristics




Podla EN 10027 - 1 sa znacky oceli rozdeluju do dvoch

hlavnych skupin:

- skupina 1 - ocele oznacené podla pouzitia a mecha-
nickych vlastnosti

- skupina 2 - ocele znacené podla chemického zlozenia.
Tieto sa delia na Styri podskupiny.

Skupina 1

S - ocele pre konstrukcie pre vSeobecné pouzitie

- ocele pre tlakové pouzitie

- ocele pre potrubia

- ocele pre strojné sucasti (nasledné €islo udava mini-
malnu medzu klzu v N/mm?)

- ocele pre vystuz do beténu

- ocele pre pnutu vystuz do beténu

ocele pre kolajnice

- ploché vyrobky valcované za studena

- ploché vyrobky z makkych oceli pre tvarnenie za stu-
dena

T - tenké plechy a pasy

M - plechy a pasy pre elektrotechniku

mr T
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Skupina 2 — obsahuje 4 podskupiny

nelegované ocele (s vynimkou automatovych oceli) —

znacenie: pismeno C a Cislo zodpovedajluce stonasobku

strednej hodnoty rozsahu predpisaného pre obsah uhlika

nelegované ocele s obsahom Mn > 1% a legované oce-

le s obsahom jednotlivych legujucich prvkov pod 5% - zna-

Cenie:

a) Cislo zodpovedajuce stonasobku obsahu uhlika

b) chemické symboly legujucich prvkov zoradenych pod-
la klesajuceho obsahu prvkov

c) Ccisla, ktoré su stanovené podla obsahu legujucich prv-
kov

legované ocele s obsahom legur (min. jeden prvok nad
5%) — znacenie:

a) charakteristické pismeno X

b) Cislo — stondsobok strednej hodnoty obsahu uhlika

c) chemické symboly legujucich prvkov

d) Cisla, ktoré su stanovené podla obsahu legujucich prvkov

rychlorezné ocele — znacenie

a) charakteristické pismena HS

b) Cisla, ktoré su stanovené podla obsahu legujucich prv-
kov

Predpis EN ECISS IC10 stanovuje pridavné symboly pre
ocele (skupiny 1 a 2). Tieto symboly sa umiestiuju na
koniec znacky ocele (napr. S 275 JO). Pridavné symboly
pre vyrobky z ocele su uvedené v predpise v tabulkach 1,
2, 3 a od predchadzajucich symbolov sa musia oddelit
znamienkom (+) — napr. S 275 JO+A.

Symboly pre ocelové rary

G - iné charakteristiky (podla potreby 1 az 2 Cislice)

H - duty profil pripadne ocel pre zvySené teploty podla
druhu ocele (S, P)

- ocel pre nizke teploty

- ocel pre bezné teploty (teplota okolia)

- termomechanicky valcované

normalizacne Zihané alebo normaliza¢ne valcované

- zu8lachtené

- ocel pre rary

0ZZxX

EN 10027 - 2 obsahuje systém €iselného oznacovania.

Prvé Cislo je 1 - ocefl, nasleduje dvojcislo skupiny ocele
a poradové Cislo ocele.

Ing. Miroslav Veselko

Odbor predaja a marketingu

Under EN 10027 - 1 the steel marks split into the two main

groups:

- Group 1 - steel marked according to the usage and
mechanical properties

- Group 2 - steels marked according to the chemical
composition. These further split into the four subgroups.

Group 1

S - structural steels for general usage

- steels for pressure purposes

- steels for pipeline

- steels for machine parts (the subsequent number
stands for the minimum yield value in v N/mm?)

- concrete reinforcing steel

- stressed concrete reinforcing steel

steels for rails

- hard rolled sheet products — cold rolled

- sheet products from mild steel for cold forming — cold
rolled

T - thin sheets and band iron

M - sheets and strips for electronic technology

mr T
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Group 2 includes 4 subgroups

Non-alloyed carbon steel (except for free machining

steels) — marking: Letter C and the number corresponding

to the centuplicate of the average range specified for car-

bon content

Non-alloyed carbon steel containing Mn > 1% and al-

loyed steel with the contents of individual alloying elements

less then 5% - marking:

a) number corresponding to the carbon contents centu-
plicate

b) chemical symbols of alloying elements arranged accord-
ing to the descending content of elements

c) numbers set out following the alloying elements con-
tent

alloy steels with alloying addition content (a minimum of a

single element over 5%) — marking:

a) characteristic letter X

b) number — centuplicate of the mean carbon content

c) chemical symbols of alloying elements

d) numbers set out following the alloying elements content

rapid steels — marking

a) characteristic letters HS

b) numbers set out following the alloying elements content

Regulation EN ECISS IC10 sets out supplementary sym-

bols for steel (Group 1 and 2). These symbols form the

suffixes to the steel mark end (e.g. S 275 J0). The supple-

mentary symbols for steel products are detailed in Table 1,

2 and 3, and plus (+) must separate them from the pre-

ceding symbols — e.g. S 275 JO+A.

Symbols for steel pipes

G - other characteristics (according to the need 1 to 2 digits)

H - hollow profile or steel for higher temperatures
according to steel type (S, P)

L - steel for low temperatures

R - steel for common temperatures (ambient temperature)

M - thermo mechanically rolled

N - normalized annealing or normalized rolled

Q - heat treated steel

T - steel for pipes

EN 10027 - 2 includes the numbering system. The first
digit is 1 — steel, followed by a two digit of the steel and

the steel sequence number.
Miroslav Veselko

Sales and marketing department



Moderna kotlove akost T/P 24 ui aj vo vyrobnom programe ZP a.s. _
Modern hoiler quality T/P 24 now even in the ZP a.s. production progre

Zvysujuce sa poziadavky na parametre energetickych
zariadeni (vySsia teplota a tlak prehriatej pary) boli jed-
nym z hlavnych pri¢in vyvoja novych materialov pre
energetické zariadenia. Medzi najnovSie moderné
akosti spinajuce tieto poziadavky patri aj akost’ T24
(ASTM A213-03), resp. v Eurépe znama pod oznacenim
7CrMoVTiB10 10 (Werkstoff Nr.:1.7378).

Ever increasing requirements for higher parameters of
energetic facilities (higher temperature and pressure
of overheated steam) were one of the most important
reasons of developing new materials for energetic fa-
cilities. Among the newest and modern type quality is
the T24 (ASTM A213-03) fulfilling these requirements.
In Europe, this quality is known as 7CrMoVTiB10 10

(Werkstoff Nr.:1.7378).

Vlastnosti a pouzitie akosti T24

Akost T24 bola vyvinuta z akosti T22 (ASTM A213-03),
ktorej odpovedaju akosti 10CrMo9 10 (EN 10 216-2) a
15 313 (STN 41 5313). Porovnanie chemického zlozenia

je uvedené v tab. 1.

Properties and use of T24 quality
T24 quality has been developed from T22 (ASTM A213-03)
quality, for which the 10CrMo9 10 (EN 10 216-2) and 15

313 (STN 41 5313) corresponds to. Comparison of chemi-

Tab.1: Porovnanie chemického zlozenia akosti T12, T22 a T24.
Tab.1: Chemical composition comparison of T12, T22 and T24 quality.

min. C Mn Si Cr Mo A" Ti B
max. % % % % % % % %
T 22 0,30 0,25 1,9 0,87
0,15 0,60 1,0 26 1,13
T 24 0,05 0,30 0,15 2,2 0,9 0,2 0,06 0,0015
0,10 0,70 0,45 2,6 1.1 0,3 0,10 0,007

Vdaka mikrolegovaniu V, B, Ti

akost T24 ma vybornu creepo-
vU odolnost pri zvySenych tep-
lotach a je pri tom velmi dobre
zvaritelna. Obrazok porovnava
vysokoteplotni pevnost mate-
ridlu T24 (7CrMoVTiB10 10)
s ostatnymi akostami.
Vdaka svojim vlastnostiam ma
akost T24 vyuzitie hlavne pri vyro-
be membranovych stien a prehrie-
vacov. Dobra zZiarupevnost umoz-
fuje znizovat hrdbku stien energe-
tickych zariadeni ako na obr. 2

Spoésob vyroby akosti T24 v
Zeleziariach Podbrezova, a.s.
Spdsob vyroby bol overeny v
ramci 5. Ramcového programu
EU v medzinarodnom projekte
SmartWeld (&islo projektu
G1RD-CT-2001-00490).

Pre vyrobu rur akosti T24 sa
pouziva nakupovana (externa)
ocel, vyrobena v elektrickej ob-
lukovej peci s naslednym vaku-
ovym mimopecnym spracova-
nim. Ocel je odlievana do kokil
a nasledne prevalcovana do
vstupného polotovaru.

Rury kone¢ného rozmeru su
vyrabané valcovanim za tepla,
resp. na zaklade poziadaviek za-
kaznika je mozna vyroba taha-
nim za studena. Overované boli
rary rozmerov vonkajsieho prie-

#X10CrMoVNBS-1 (9% Cr)
M 7CrMoVTIE10-10

A X20CrMoV12-1 (12% Cr)
oT2
X 10CrMos-10

rength,

medza pevnosti[MPa]

tensile stren

540 560
teplota[°C]
temperature

Obr. 1: Medza pevnosti pri zvySenych teplotach
Fig. 1: Tensile strength at higher temperatures
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Obr. 2: Moznost redukcie hrubky stien

Fig. 2: Possibility of reducing wall thickness

cal composition is in Table 1.

Thanks to micro alloying with V, B
and Ti, T24 quality has excellent creep-
ing resistance at higher temperatures
and besides that it is weld able with-
out any difficulty. In Figure 1 is a com-
parison of high temperature T24
(7CrMoVTiB10 10) material strength
with other qualities.

Thanks to its properties T24 qual-
ity has its main use in manufacturing
of membrane walls and superheaters.
Excellent heat resistance makes it
possible to decrease the wall thickness
as it can be seen in Fig. 2.

The way of producing T24 quality at
Zeleziarne Podbrezova, a.s.

The way the T24 quality is produced
has been verified under the auspices
of the 5" EU Framework Program in
the international project SmartWeld
(project number G1RD-CT-2001-
00490).

For production of T24 quality pipes we
use purchased steel made in electric
arc furnace with subsequent vacuum
processing outside of the furnace.
Steel is cast into a cast-iron mould and
then rolled into a semi-finished prod-
uct.

Pipes with their finished dimensions
are manufactured using hot rolling or
based on the customers’ requirement
there is a possibility to make them us-
ing cold drawing process. The verified



meru 38 — 60,3 mm s hrubkou steny 4,5 — 6,3 mm.

Tepelné spracovanie sa vyko-
nava v priebeznych val€eko-
vych peciach so Specialnym re-
zimom tepelného spracovania.
Tepelné spracovanie sa vykona-
va dvomi variantmi tepelného
spracovania:

1. normalizacia + popustenie
2. riadené dovalcovanie + po-
pustenie.

Krivky tepelného spracovania
su uvedené na obrazku 3.

Dosiahnuté kvalitativne vy-
sledky

Vysledky mechanickych sku-
Sok pri izbovej a pri zvySenej
teplote su znazornené na obr. 5
a obr. 6. Vysledky mechanic-
kych skuok spifiaji poZiadav-
ky normy ASTM A 213 - 03.
Creepoveé skusky sa vykonali vo

TEPLOTA[’C]

TEMPERATURE
1050 °C

1000°C

tvarnenie 730°C

forming
normalizacia
normalizing popustanie
tempering

pipes had the outside diameter ranging from 38 to 60.3

mm and the wall thickness ranging
from 4.5 to 6.3 mm.

Thermal processing is done in con-
tinuous rolling furnaces with spe-
cial system of thermal processing.
Thermal processing is done using
two options.

1. standardization + temperability

TEPLOTA[C]
TEMPERATURE
1050 °C

tvarnenie
forming
+

730°C

normalizacia
normalizing

popustanie
tempering

2. controlled finish rolling + temper-
ability.
The curves of thermal process-
ing are shown at the Fig. 3.

Achieved results of quality
Results of mechanical testing at
the room temperature and at in-
creased temperature are illustrated
in Fig. 5 and 6. Results of mechani-

Obr. 3: Schéma tepelného spracovania
Fig. 3: The curves of thermal processing

cal testing comply with the ASTM
A 213 - 03 standard requirements.

Creeping testing has been done
at the VUZ Bratislava and it is de-

VUZ Bratislava a st zobrazené na obr. 7 a obr. 8. Celkovy
Cas testovania na vzorkach presiahol 250 000 hodin
a creepové skusky nadalej pokraduju. Ziskané hodnoty spi-
naju poziadavky pre creepovu odolnost kladenu pre sku-
manu akost.

Metalograficka analyza bola uskuto&nena tiez vo VUZ Bra-
tislava. Mikro&truktara rar po finalnom tepelnom spraco-
vani je zobrazena na obr. 9 a obr. 10.
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picted in Fig. 7 and 8. The overall sample testing time ex-
ceeded 250 000 hours and the testing is still continuing.
The achieved values comply with the requirements for
creeping resistance for the given quality.

Metallographic analyses were also made at the VUZ
Bratislava. In Fig. 9 and 10 you can find microstructure of
pipes after their final thermal processing.
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Obr. 5: Medza klzu a medza pevnosti
Fig.5 : Slip limit and Tensile strength

Obr. 6: Medza pevnosti pri vySSich teplotach
Fig. 6: Tensile strength at higher temperatures
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Obr. 7: Vysledky creepovych skusok tavby |I.
Fig. 7: Results of creeping testing Cast I.

Obr. 8: Vysledky creepovych skusok tavby IV.
Fig.8: Results of creeping testing Cast IV.
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Referencie

Pocas projektu Smart Weld bol vyrobeny a namon-
tovany prehrieva¢ pary v elektrarni Panchevo — Srb-
sko (Obr. 11), ktory projektovali a doda-vali SES TI-
mace, a.s.

References

During the Smart Weld project a steam superheater
has been produced and installed in the power gene-
rating plant in Panchevo — Serbia (Fig. 11) that has
been designed and supplied by SES Timace, a.s.

Obr. 11: Prehrievaé pary z rar, vyrobenych v ZP, elek-
traren Panchevo - Srbsko, jeseri 2004.

Fig. 11: Steam superheater made out of pipes manu-
factured by ZP. Power generating plant Panchevo —
Serbia, Autum 2004

Ing. Milan Srnka, PhD., Ing. Tomas Bevilaqua
Oddelenie vyvoja technolégii a materialov, New technologies and material development department



Zeleziarne Podbrezova kupili
plzensko spolocnost SKODA TS

Zeleziarne Podbrezova a. s. prostrednictvom svojej
dcerskej spoloénosti ZDAS, a. s. a partnerskej ZP Trade
Bohemia, a. s. ziskali v marci roku 2004, 100% akciovy
podiel SKODA TS, a. s., Plzef, patriacej do skupiny SKO-
DA HOLDING. VSetky zainteresované subjekty sa dohod-
li, Ze cenu transakcie nezverejnia.
TASR o tom dnes informoval eko-
nomicky riaditel ZP, a. s. Marian
Kurg¢ik. E

Priblizne 75% podiel bude dr- §
zat ZDAS a 25 % ZP Trade Bohe-
mia. Okrem akcii novy majitel od-
kupil aj pohladavky skupiny
SKODA HOLDING a skupiny Ap-
pian Group za SKODA TS, a. s,
ako aj nehnutelnosti v hlavhom
areali, v ktorych SKODA TS pod- [
nika. Zaroven prebral vietkych [
372 zamestnancov, ktorych SKO- |
DA TS zamestnavala k 1. marcu
2004. Uzavreté zmluvy zacnu pla-
tit po splneni viacerych takzva- [
nych odkladnych podmienok. Jed- |
nou z nich je i suhlas €eského
Uradu pre ochranu hospodarskej
sutaze. SKODA TS je uZ tretou
akviziciou podbrezovskych Zele-
ziarni v Ceskej republike, ma uz
ZDAS a TTS (Tazirna trub Svi-
nov).

Predseda predstavenstva ZP,
a. s. a spoloénosti ZDAS, a. s.
Vladimir Sotak zdoraznil, Zze hlav-
ny zamer tejto akvizicie spociva
vo vybudovani silnej zakladne
strojarskej vyroby podfa prijatych
strategickych zamerov a pri o¢a- |
kavani synergickych efektov naj-
ma v oblastiach obchodu, vyroby,
projekcie a konstrukcie a vo fi-
nancnej politike.

Predseda predstavenstva
SKODA HOLDING Jifi Zapletal po
transakcii konstatoval, ze sa im
podarilo zavfsit' prvy, v decembri
2003 avizovany predaj jednej zo
Siestich vyrobnych firiem skupiny
SKODA HOLDING. ,Okrem pre-
vzatia vSet-kych zamestnancov je
pre nas doblezita i zaruka dalSieho
rozvoja vSetkych vyrobnych odborov, ktoré SKODA TS v
suCasnosti ma, k ¢omu sa zaviazali podbrezovski hutni-
ci,“ dodal.

Trzby SKODA TS dosiahli v roku 2003 vyse 621 milié-
nov K&. Z nich 44 % predstavovali dodavky pre cukrovary,
17 % vulkanizagné lisy na vyrobu pneumatik, 15 % do-
davky pre valcovne, 9 % hydraulické kovacie lisy a ostat-
nych 15 % vyroba podfa dokumentéacie odberatefov. AZ
86 % z trzieb predstavoval export, najviac - 45 % do Azie,
20 % do Statov Eurdpskej unie a 10 % do Afriky. Firma
vytvorila zisk pred zdanenim 1,6 miliona K¢.

TASR, 23.03.2004

Zveleziarnve Podbrezovd
acquired SKODA TS Plzen

Zeleziarne Podbrezova (ZP), a. s. through its subsid-
iary ZDAS, a. s. and its partner company ZP Trade
Bohemia, a. s., acquired 100% share of SKODA TS, a. s.,
Pizeri, of the group SKODA HOLDING. The parties involved
agreed that the price of transaction shall not be made public.
TASR was informed accordingly
| by the finance director of ZP, a.
s. Marian Kurcik.

Roughly 75% of share will
" | be held by ZDAS and 25 % by
L| ZP Trade Bohemia. Apart from

shares, the new owner has also
| purchased receivables of the
|| group SKODA HOLDING and of
the group Appian Group for
SKODA TS, a. s., also real es-
tate located within the main site
| of SKODA TS a.s. Also the new
owner has taken over all 372
employees, who were in staff as
of March 1, 2004. The agree-
ments signed shall come to
force after several deferred
conditions are met, one of them
| being the approval by the Czech
‘Wi authority for protection of busi-
I ness competition. SKODA TS is
WYl the third acquisition in Czech
"y Republic by ZP a.s., after ZDAS

and TTS (Tazirna trub Svinov).

Chairman of the ZP a.s.
board and of the ZDAS, a. s.
board, Vladimir Sotak, under-
lined, that the strategy of such
acquisition lies in building up
sound basis for machine indus-
try activating the synergy effect
within the areas of sales, pro-
duction, planning and financial
policy. Chairman of the board of
SKODA HOLDING Jifi Zapletal
has stated that with this trans-
action they have accomplished
successfully the (indicated in
December 2003) sales of the
first of six production firms of the
SKODA HOLDING group. ,im-
portant for us is not only that all
employees are taken over, but
also the guarantee of further
progress of all production areas currently in operation within
SKODA TS. This is a commitment by the management of
ZP a.s.,“ says he. SKODA TS's income in 2003 amounted
to more than 621 mil CZK. Of this 44 % were deliveries to
sugar refinery, 17 % to vulcanising press for production of
tyres, 15 % deliveries for rolling mills, 9 % hydraulic forging
presses, and the remaining 15 % was production by cus-
tomers’ requirements. No less than 86 % of income comes
from export, of which largest portion - 45 % went to Asia,
20 % to EU countries, 10 % to Africa. The company pro-
duced pre-tax profit of 1,6 mil CZK.

Press Agency of Slovak Republic, March 23, 2004




