TMEK is one of the leadng manufactuers of pipe produects
in Russia and the world. The Company's production
faciliies are located in Russia and Romania. The
Company's products are supplied to more than 60
countries around the world, and its consumers include
Garprom, Lukoil, Rasneft, TMK-BP, Shell, AGIF, Repsol,
Saudi Aramco, Wintershall and Anadarko Petroleum

TMK"s products are used in the oil-and-gas complex,
in anargy, machine building, construction, shipbuilding,
in aviation, space and rocket equipment, and in
agriculture, TMK's products are certified according to
international standards

TMK representative offices operate in Azerbaijan,
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Kazakhstan, China, the USA, and also in countries ol
South-East Asia, the Middle East and the European
Union. The company TMEK Global AG is TMK's exclusive
dealer outside the borders of Russia and the CIS,

TMHK: 105062, Aussian Fedemtion, Moscow,
Podsosensky per., 5/1.

Tel.: +7 495 775 7600

Fax: +7 485 775 76 01

TMK Global AG: 7, Basteiplatz, Zurich, Switzertand, 8001,
Tel.: «+41 43 B88 7300
Fax: +41 43 BBE T30
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Compact cold rolling

Fed with hot-rolled coils produced on site or shipped in from afar, compact
cold rolling and coating complexes are sprouting up close to end-use markets
around the globe. Pierluigi Curletto and Stefano Marelli provide a guide 1o the
latest equipment used to build them.
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ELEMENTS OF A COMPACT COLD ROLLING COMPLEX

Thiee basic solutions can be put together 1o
produce all 1he difberant finsl cold-nolled and
processed coils wilhin ihe same complex,
with one push-pull pickling line, one or g
cokd rewversing mills, and fhan the other proc-
€35 bneg (see dagran).

Frant productivity is strongly influpmced by
1ha final production mix and by the size and
quality of tha incoming hat-ralled coils, The
disiliary plants, the coi-handling equipment
and the siorage areas have 1o be sized card-
fully 1o awdid production bolilenecks.

Push-pull pickling
Push-pull pickling lines mainly process
heavy-gauge sirip. They use hydrochigric
&Cid a5 the pickling medium in 4 process that
allorers 1he line o run at ditferent spesds

One or tvo pay-off reals znd relaled
mechanical equipmient fomm the entry sec-
fign. The pickling process wses thies of Mo
Hamics: Tilladd weith hat acid, where iron axides
o the hot-ralled strp suflace react with ihe
acid to foarm iron chiorides and wates. A final
finsing lank containg pure water ta claan acld
oft the skrip. Thi exit section has a side frime
e with scrap chopper, 3 bridke, an ailer, a
dividing shear and a tansion roel

Push-pull pickling lines process fram
200,000 to 650,000 tpy, a1 spesds ranging
from 60 to 150 motres per minute,

Techint recenthy acquind Key Industrial
Solution Indusirichau, a company based
in Vigrna, Austria, which specialees in
emaranmentaly-friendly hydrochloric ackd
mgengration plants, using both spray roaster
and Nuidizod bed 1echnology. This plant per-
lowms the opposie chemical reaction to the
pickding lime, transiorming iman chiorides and
wildr imlo hgdrochlorie acid and iron oades
i 2 inenmal reactor, Tallowed by 3 semes of
serubbers and concentrators,

Cold reversing mill

Pickled and oded #irip passes throwsgh a col
revergang mill io reduce ihe thickness by B0-
B0%. Incaming sirip with a thicknass fram
610 1.3 mm is reduced 10 a gauge ranging
fram 2.5 to 0.18 mm

Cold reversing mills have o pay-off real, iwo
Eension raals, and ane or two fowr-high rodl-
ing stands. Two work rolls, with diameters
ranging from 450 mm down o 400 mm, and
Iwa back-up rofls, with deamalens of 1,150
1,300 mm, are used

A nall cooling system. Level 1 and 2 auta-
mation, with advanced controds and sensars,
X-ray-baged thickness gauges, and auxiliary
mchanical systems such as a quick roll-
thanging car, coil cars and shear, are impor-

Push-ull pickling lines mainly process
hitdvy-gange slrip

tant elaments in 3 modern cold reversing
mill. Ta ensure the highest level of Aaness,
a gysiem that includes an automatic flat-
ness control system to measure e Nlatness
of cutgaing steip aad contial rollng in an
automatic closed teedback foop, roll bending,
Hone coaling of work ralls, and shewing of
back-up rofls, must be psed

A eold reverssng mill with one stand can
ol 100,000-300,000 tpy, at speeds varying
froam B00 to 1,500 metres per minute, and
rolling fonce values betwesn 1,500 and 2 500
tannes.

Electrolytic cleaning
Surface quality can be further imgreved
belare anmealing, That is essential for strip
with a thackness lowes than 0.3 mm {a
aviid wraps sticking and oiher strip suriace
dedects, The cleaning lng has 3 pay-off real,
shear and Sirip joiner im the eniry saction,
whilie the process inclsdes a pre-wash tank
and & couple o brushes wsing a hot alkaling
solution 1o start oil dissolutson. The strip
then passes through anodes dipped in an
alkaling salulion, where an elecirolytic proc-
255 Is appled o oeep clean the suriace of
the =trip, Finally, the strip passes through
brushes and is nnsed with purs watar, dried
and recoiled on a tenssan regl

Techint's rasearch & develppment dapan-
ment is cumently developing a new sysiem
10 Incresse the eMiciency of the process by
using special steam Injectors. Electrabylic
cleaning knes process 100,000-300,000 tpy
ol coil by using speeds of 250-650 matres
e minuta.

produecls

Bell annealing furnaces
Atter rolling, strip annealing gengrates the
requirtd elastic-plastic characienstics in the
steel. Bell annaaling hirmaces are trad ol
usad, each hawing a hase with a fan = abave
which Bhe codls are piled = bumers, and a
cooling ball to complede the process

The tradilional furnace atmosphens was &
misture of hydrogen and nitrogen, but the
developmant af new sealing devices and
athwanced controls now alkaws 1he wse of
pure Fydrogen. 185 use increases heal trans-
fer inside the coils. and makes the process
faster and the strip surlace cleangr

Compared with the continusus annealing
lines used in larpe cold-rlled stesl com-
plexes, bill lurnaces are ssmpler and, baing
maodular, ¢an be fallored precesely to the
s of production.

Temper mill

Temper, or skin pass, mills reduca thickness
fuiiher, after annealing, 1o give the sirip
exact mechanical characterisbics, eliminale
the yild-point elongaton ama, improve stip
flatmess, and achigve the strip roughness
hegingd,

The strp iz stratchad by 1-5%. For finpéats,
b resuliing reduction in ihickness can reach
A0%. achigving @ vary thin gaugpe of 0.14-
0.18 mm, Temper mills have & pay-off redl, a
fenesion real. and one or two four-high rofing
stands. Wark rolls have a diameter of 450-
550 mm, and twa back-up relis desmstars of
200-1,250 mm

Temper mifls can ba equipped with an
entry/exst bridle system 10 alfow law-tengion
uncoiling/codling, The system is equipped to
minimise sirep thireading me

Temper mills aiso include strip detergent
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