I Strip processing

Environmentally friendly stainless steel

processing lines at ThyssenKrupp

During the [ast few years the
development of stainless steel
processing lines has been
geared towards minimizing
environmental poliution and
improving final product quality
and line productivity. This
article presants stainless stesl
processing lines recently
designed by Techint Technol-
ogies for Thyssentrupp works
in laly and Mexico, i.e. one hot
ralled steel and one cold rolled
steel annealing and pickling
lime realized at ThyssenKrupp
AST Terni and a beight anneal-
ing line for T Mexinox at San
Lewuis Patasi, Mexico
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Figure 1. Uneailing asd srbry section (TK AST Terns)

Imtroduction

A highly sensitive problem in stain-
less steel processing s to minimize
the environmental impact of the
plants from the use of Righly pallug-
tng acieds. Severe problems may be
cuased by the wse and i|.|:1|.IIir|:!; i
haznrdous clremical agents commion
in most stainless steel processing
e

Phrimg 75 wears of espedendce,
Techint ‘Technologics have gained a
wealth of knowledge in the field of
stnimbess stoed prrocessing lines, Duari 114
thie Rast fesw years research and devel-
et have been oriented towands
production  technologies  for large
indusipial  plants  and  chemical
prcesscs, with o view 1o minimizing
pellution, improving fAnal proghect
quakicy anc ling presductivin

At the same time line desipn micst
salisfy highest customer gequirements,
such as maajor FEVITIPIE Projects et
fommied in just o few wioeks, erection of
a new line in a confinesd, d,':LI\.rIng
space of design of & mew line uslng
jpart of thse existing equipment. There
foge Techint by deviloped o “tablos-
magle” design, Based on custonmers
needs, appreciated by many  steel
ke vl dwide

Hot strip annealing and
pickling line at TK AST
Terni works

Following the marke: trends this
project, started wp ot the beginming of
1, v geanid tovvards Ehe memewal
of the traditional annealing and pick-
ling Lime for ot miled stadnless sieel
cails, The main obfectives of e o).
B weres
1o jmorease line production from
1500000 yvear up o 25000
t/vear,

- o reduer operating and  mainde-

TN Casls,

o redeoe envitonmenial TP,

ew prrocess varlous kinds of nuterials

within a wide range of thicknesses

and wiclihs,

= N improve queality stanclards,

= R pexlane cowls for prooess fluids and
eflleierts treatmeni,

All these goaly could be feschisd by
bdlding a new line or, as decided at
Teml waorks, by moditying and up-
grading an existing plant

T project was perdonned in twao
stefrd during B shot line shutodowis,
arily shightly fonger than the useal
anes far the schedubed anmunl neainte-
rusice, The rakn design paranseters of
the line o produce cold rolled stain-



B bl (ALS] 2008, 00, JON seriesh an
% bollonys:
= atpuks 250,000 1y,
— thickness; 1.2 - 7 mm,
wiktin: 8000 = 1,550 mim,
= proess sl max_ J0mmian.

The uncolling sechion Wwas fmans
foamed inta a doulde pay-off eel sec-
tion (liguea 1) in ander o reduce the
timie cycle for the Fesd and il oper
tion ard 1o increase thie reliability of
ihe entry section. The pay-off s
woege provided witl a mandrel having
a wide cxpansion range (380 to 780
mumj capable of loading hot rolled
cobls with inner diameters of 760 mm
i Gkl mm.

The entry steip sccumalatar was
imprenned by inteoducing a new four-
strand hemizantal accurmulator, provid.
ol with steering rolls on board, New
drives, Bridles and moden steering
palls were providied inorder o Encrease
the entry specd from 30 mimin to i
mfmin and 1o perdorm closed loog
strigs Teansion contrad bt furnace.

Annealing, shot blasting and pick-
ling section, The catenary-ryps anneal-
ing furnace {figure 2} is characterized
by very Inigh heasing capacity within a
reduced lengih amd by the regenera-
thve flamie-lbess Baafners Uamiiing ¢mis-
shans anmd gas oonsmtion iy oeeans
af internal regencrative systems. The
strip cooling section {figure 3) is a
‘multirmedia’ system provided with an
inmovative first sectlon fed with alr
arigl fosg by specially designed aiewater
parmpes the water fow eate b controlled
by dbelicated softwane which, comsiider-
i the steip sproodd, thickness anad tem-
perature, olvtalng the best strip shape
aqualivy and tise required strp benpen-
ture = B L,

A specially designed steering noll was
installed al the cooling section exit, It
gentres the strip and elongates the
shorter steip odge by means of a ten-
sioping. Thermo-Mattening effect acts
i ey the strip, The result is imyproved
stebp tracking and centring in the
entire pickling section as well as in the
conmlete dovwnsthean proceis.

A high-capacity BAurbine shot blast-
ing machine was installed, Ahead ol
ihne first pickling tank, & steam pmp
systemn was instalied in omder o elimi-
nate sesbdual powders coming from
the shot blasting machine, and pee-
feean and wet the strip surlace. This

tncreases plokling efficiency amd ne-
duices acid comsaimpilan,

The environmestally friendly pick-
line section 15 charscterized by low
operatigmal costs and minl iz post-
trealment costs, The innovative tank
were provided with high-turbulence
shallow-type pickiing and final spray
pickling sections, all fed with ‘redhaced
polluticat pcids’, [ this way the s of
nlimic acid is avolced amad consequent-
Iy nitaies 0 waste solutions and
nitrogen osides in Demes anre Com-
pletely climinated. In the sulphuric
and hvdredluoric acld bath, the neces-
sary oxcicizing ambdent B provided by
ferric lons, The whole new pickling
section was located on a steel strac-
fune, aboae the existing plckling sec-
tion, and erccted and cold commis.
sionded between Nowvember 1998 and
March 1999, with the line teing in
operation, The exit steering roll was
dispmantbed and reassembled e
final position, the pass line was
changid, fresh acid, waste piping and
thee acid anmalbyzer weee conisected and
i miew |:-|L'L'Ii.|1|.1 spCiinn wak COTnivis-
sboned diaring a scheduled S-day line
SR,

Figpiare 2.
Annealing hamace

Strip processing |

Exit section. A new doublestrand
harizanial booper, o e located on a
stee] structure over the few exin sec-
thonm, was supplied together with new
Liriddles, steering roll, cul shear, tension
reel, ool car and automatic strapying
ik hine.

Eloctrical and automation system, 4
completely mew systom was irstabled,
including AC YWVE drives for strip
tracking The antoanatksn amd supervis
sbon systean allows opeerators o have
automatic comitrod of all lite prosceses
as well as all automatic sedquences
thie entry anad exit sections, The fne
Jayout has boen designed to enstbe the
fusture insertion of a cold mlling ol
fbype Z-Hi) im the entey section and
the inserion of a side tiimnser b the
EXET sCibon,

Cold strip annealing and
pickling line at TK AST
Ternl works

This peopect, starbed in Masch 2001,
repleced three existing lines. Complet-
e in January 20004 |8 represeats & oon-
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tinwaton of the renewal of the Teernd
stainbess steed plamts. The mnin design
paranebers of the line intended vo pro-
disce cobd rolled staindess steel (A5
2000, 300, 4000 seriesy are as (olimve

= ubpui: 350,000 1ivear,

= thickness: 0.3-3 mm,

= by SO0 1,550 mm,

= pioces sped: inax, W m/min

The new Hne has been designed
with the folbeadng makn aims in mind:
= 1o produce strips o highes quality

stadands,
= to minimbze environmental impact

and efiluent treatmend costs,
- to minimize opesating and maine

e Oonly,
= b peccess varlous kinds of maierals

i o wide range of thicknesses amd

widths,
= to fif the new line inie an existing

i fcliing.

The line layout s designed 1o allow
the future insertion of a cold rolling
mill in the eney section, a cleaning
sectbon before the annealing furnace
and a skin pasi mill and tension bev-
ellef in the exit section, All the lhe
sections are characterized by inteness-
ing and Inmovatlve techiical salo-
Hhoqws,

The uncoiling section was provided
with o double paveafl reel and It s
sizedd bo hamdle 30t coils with or with-
aist mietallic Weeve (figume 4), Coll cars
with tilting sadadle and special sleeve
storage skids allow simple sleeve dis.
chiarging. Up 1o a thickaess of 6.5 mm
the coll ends are cut and then, by
means ol a calender machine bent and
wrapgeed i1 Caoils of about &M mm
diameter.

S T nteatlonsl 108

The borizontal 4-strand entry looper
enables the scoumulation of mone
than 440 m of strip, allowing the oper-
ator o inspect the weld seam and redo
welding if necessary. The looper car s
provided with two an-boand sicering
rodis of the proportional-integral tvpe.

A special basket moll allows passline
adjwstrent, avobding additional bencd.

Figure 4.
Un<ailing snd
entry kooping

ing of the strip, The tensiometer Mo, 1
ensures perfect sirkp tenslon control In
the looper

Annaaling section, ridle Mo, 2 con-
trols the arip tenson at the entry of
the catenary furnace also using ten-
skt feedback from tenslomieter Mo, 2.
The furmace was endened directly by TH
AST frovm anather supplies. 1t is mainly
composed of o fume pre-heating sec-
tion aud fouer heating sections.

e conling section (s composed of
four air et cooler zones and by ane
final spray water section, A the exis of
the coaling section, a steening roll of
the doabsle rall proportional-integral
type with ‘thermo-flattening effecy’
was |nstalled and follvws the same
principle as the one installed in ghe
hot annealing and pickling line
described above, Tensiometer Mo, 3
wits inatalled on the second roll to be
used as & feedback for the strip tension
convingl at the furnace exit

Pickling section, The pickling sec-
tiom Ix shoivn in figure 5. Bridle No, 3
I located before the pickling tanks. It
works as ihe speed master of the
process sectbon. Tenskameter Mo, 4 |s
used 1 coqitral e siep tension at the
entry of the pickling section by means
af beidle Mo, 4 located al lts end.

The first discaling effect is obtained
by two clectrolyiic slallow tanks,
operated with sulphurde acid, In the
achid amibien chiganbem 5 not present
a5 hexavalent lons (07, and comse
quently the Cr™ reduction plants for
the waste pickling solution and e
waste rinsing water have been elimi-
natel.

The plokling section i compsosed of
a high-agitation shallow tank and by
a final spray 'high-flow mate’ pickling
tamk: all these sections are aperated
with a nitric-frie mix of aclds avokd-
ing mitrates in the waste water as well
a3 NO, (nitrogen oxbdes) in the
fumes,

Bruish scrubber machines and high
pressure water mnsing systems are
Iocated at the exit of the electrolyvtic
tank and af the end of the pickling sec-
tom, The high-pressure water rinsing
units enable the line 1o be operated
with very limited wse of bashes ([
some cases withowt broshesp resulting
in a considerable reduction (1 operat.
ing and maintenance costs,

The final rinsing section is character-
kel by somie outstanding features [ {s
operated with cold soft water and
fleeally the urip passes through steam-
operated rarmps capable of mecloni-
cally removing water and water salt
fram the strip surface and at the same
time heating the step, resulting in a
remarkable stmpdification of the final
drying process.

Exit leoping and delivery section,
The exit section of the line at the TK
AST Teamil wirks 1 alio visible in figure
5. The exit pickling steering roll i
designed to guide the stiip having a
backward effect |n the rinsing ancd dry-
|:II|5 equipmicnt. The tensionetes, in-
stalled on board, allews direct” tension
comtrol by bridie Ne. 4.

The exit Looper v similar to the
entry looper; here the special design of
e basket moll installed on the Ioaper
cir plays an important rele in eliml-
fating plastic deformation of the
anneabid material,

The exit secuton, designed 1o enable
the simple installation of a skin pass
secthom, inchinde o double mirror veril-
cal inspection stand, the cabin af
which is conmécted to the exii palpli.
This s followed by the exit bridle,
sheas, scrap ansd samiple box.

The tension reel can wind up to 0t
cofdls and Is provided with outboand
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Figure 5, Pickling section

beeaning support, closed-face mandrel
with gripper, belt wrapper and doubie
paper umavinder with sutonatic pagser
Teeding (frosm the topd and antomatlc
centring. The exit section s completed
v an automatlc banding machine and
& welghing scale.

Thee technical solutions ;|:hsq:|'ﬁ.1 anyid
thelr harmonic asenbly’ within the
B Lyl alloswed thie proclsction of
coils ar a very high guality standard
from the frst oodl produced. This
excellent |1t.'r|'e:|rr11.|11|;r' b Dseemy bestis
fiedd Ty the lirse opetators and the qual-
it:,' Inspector wwhit srobex Eleat thie ooils
meated in this line (figure &) were
breighter comprared sith cold sirp oails
aniealed and plckled on traditional
lines. Furthermore (e Fredguency of
gelects has been reduced L"GJI'IJFh'lrl.'I:|
with coils processed in the existing
APL lines.

Bright annealing line at
ThyssenKrupp Mexinox

I December 30004 ThyssenKiupp
Ml |1|:u-|-1.1 an ardier with Techind
to design and supply a new beight
annealing line to bé installed in the
cxisting cold rolting mill at San Luis
Pobosi, Mexico. The main design
pamvmneters of Hee line to produce oold
rolbed stainless steel (ADS] 200, 304,
SO0 sepbes ) ane as follows;

— g OO0 Bfvear,

= thickness; 0.3-1.3 mim,

— wridth: 81 350 mm,

— process speed: max. 45 m/min.

The Jrajec i characterieed by the
fact that new and consolidated tech-
nology is applicd together sicde by
side. Main miechanical items ane
taken from the <hut-dewn bright

SB MPT mterrationad U006

Figuee 6. 5rip Boing coiled ot exit sectan

anmealing  Hoe (ALY No, 1 at
Thyssenpp AST Temi, laly, and
revarped (figure 7).

The cleaning section s partially
taken from the Temml BAL, 1t will be
intensively emhanced by installing a
new pre-cleaning sectiom  working
with a Bupersonic Steam Box' which
pre-heats the alled strip and removes
micre than 50% al the ralling ofl. 1
noticeably reduces the omaoant of
civermibcal agents and the related pollui-
el eflucsits

Cther improvement (o the clean-
g sectiodn  comics  [rom d mew
cleaning solution filtering and de-
aafling systern. This system i mainly
composed of rotating doan filkers,
paper filters, coatescent plate de-
canted and ulira-filtration membrane
aperating continuousty in order to
keep thie cleaning sedulbon conti-
minatlon constant. Ultra-fltration
systerns ane provided to treat the rins
'illj:; e,

The new furnace, sized for o max-
i capacity of 12 t/h, is af the
mufile type. provided with entry seal-
I chambser, preumatic dancer moll,
heating chambrer and cooling wction
lescated (0 the vestical entry strand,
doulile wap roll with steering device
amd exii sealing chamber. The Lne
laweomul and e steering, dellectar and
tenslometer rolls have  been re-
designed in the comiplete Turmace
arei, petaining as much as possiisle
the existing equiganent.

T electrical plant (power centre,
drives, and MOCC) a5 well as the
autcmmation system (PLCYS, Lewed 1
and Tevel 2 supervision) are new,
Thds will precsviilie the opesatons a came-
pletiely integrated control and super-
vision environment for all line sec-

of T AST Temi will b redocated to T
Mexinay for modermi2ateon and reuse

tiodis, processes and auxillary cquip-
menl. -

Conclusions

Diesign orlteria in projecting and
implementing new stainies steel pro-
cessing lines have changed during the
last few vears. Mant makers have o
pay particular attemtion to the new
nevds and are facing new challenges.
The projects explained  above are
examples of the new steel prodieces
miecls and how they can be solved.

Techints capability of managing
muafor and innovative projects, incled-
ing néew high-productivity and high.
quality processing Lines as well as major
revamping and modesnization sctivie
ties, Is the result of a lang tradithon in
processing line englaeering. Cilies re-
-;:'nt{'x.,tmlnhw i.m.'lmllrEI|--m'.|||1E|ir.¢.: af
high-capacity carbsom steel plokling Hnes
ai g MME Magnitogossk  (Russia),
VA Genova-Comdgliono - (laky),
Hellenic Steel Plant in Greece and
TASCEN Misurata (Libyal

A highly sensitive prddiem in the
sbninbess steel |m'n.'ﬁu'||.5 % to mini-
lmize  the plans”  environmental
impact cansed by the use of highly
polluting aclds, The new Techint pro-
wisaing lines mect the requiremenis of
high weliahility and environmental
satety. The processes hove  widely
prowen in the [alion plants,

The steel makers will adope the new
environmentally fricodly lechmologics
which tackle a1 thelr moots serbos and
dangeroas profdems that might be
atkasasd by thie s amd Bancling of hae-
afdisus chembcal agents codninGn in
g skl B syl |||'\c;:|nd.:.7|r|g plankls.

|



