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1. Introduction and Goal

Market Situation

» The steel industry has been a growth industry for decades and will
remain so in the future.

» The capacities of the steel industry have also been growing faster than
the market for decades, which has led to significant overcapacities
worldwide.

» The market pressure for ever better quality, at even cheaper prices and
the socio-political pressure to simultaneously decrease environmental
pollution is growing steadily.

Objective

« Urlau Innomanagement, or “UIM” for short, has set itself the goal of
promoting innovations along the process chain of metal production,
metal processing and the end product.

» This presentation is intended to give a first, rough overview of the
concept of a new technology “LUUP” developed by UIM for the
production of steel long products.

» The new LUUP technology is intended to provide steel manufacturers
with a process that meets today's and future requirements of

» Reduction in production costs,
* Reduction of investment costs,

* Reduction of environmental pollution through lower energy
consumption and CO2 emissions,

« Better and new products with falling prices.
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2. Vision

... a sustainable

Long steel products production process, characterized by
Ultra low investment and production costs
Ulitra low environmental impact

Product properties at a top level
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3. LUUP Core Technology

Leadership in economy, ecology, product quality

state of the art

* low speed multiple strand casting machine

« complex tundish handling

* billet stock

¥ * highly CAPEX and OPEX reheating furnace in rolling mill

§ billet stock
iy S

casting l

Rolling process

reheating

LUUP

* high speed, single strand casting machine
simplified tundish handling

Rolling process

* no billet stock Y 1]

* no reheating furnace in rolling mill Sy E‘EEE _ .
* reduced manpower . .

» improved product quality casting

* reduction of production cost by 20 %

* reduction of investment cost by 75 %

reduction of energy consumption by 100 % (rolling process, typical Mini Mill~ 190 GWh/year)
reduction of CO,-emission closeto 100 % (rolling process, typical Mini Mill ~ 40000t CO,/year)
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4. Add Ons

... enabling customized processes

Sales and Direct Cold

Add Ons s3I Logistic Concept Alloying

i |

Examples for

Mini Mill unique Nano Mill
———  with leadershipin selling with leadershipin
economy and ecology proposition economy and ecology
Special U I W
customer NEEdS o LUuUP coIeEechnoIogy
o BEeR e d

outstanding thermomechanical advanced disruptive
surface rolling without cleanliness with new
based on LUUP core technology .
quality LOOP-Technology reduced costs products

Clean Future
Cast Alloying
Technology Technology

Thermome-
chanical
Rolling

Temperature
Control
System

Advanced
Soft —
Reduction

Add Ons |

Advanced
Bending

Advanced
Mould
Cooling
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4. Add Ons

... enabling Mini Mills with leadership in economy, ecology and availability
e.g. for production rates of 600°000 t/y

state of the art

» Complex tundish management

Melt Sho e Ti i i i i
Scrap EAF LF VD ce P Time consuming maintenance of casting machine

* Costly billet stock management
= AN Hh ' « Costly billet reheating in rolling mill furnace
_zmn o/ H @ Billet Stock » Expensive invest. in continuous casting machine
' ' ' » Expensive invest in reheating furnace

Reheating Rolling Mill
Furnace

(Y

Cooling
BiletStok -
Temperature
L U U P + Dual Casting Control
System

Simplified tundish management

Highly flexible maintenance of casting machine

No billet stock management

No billet reheating in rolling mill furnace (20% operating cost reduction)
» Low invest. in continuous casting machine

* No invest in reheating furnace

Eleminiation of CO2 - emission (due to missing reheating) by 100%

Melt Shop Rolling Mill

Scrap EAF LF VD
= Hh
=t I
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4. Add Ons

... enabling Unigue Selling Propositions even for SBQ-grades with high numbers of
articles

state of the art

Scrap EAF LF VD  CC Maizahen Minimum production time

J@n@ ﬁ @ Billet Stock 42 days

Reheating Rolling Mill
Furnace

(4

Billet Stock

Cooling

Rolling Mill

L U U P + Logissatlif:scaonnc::ept T UL

Maximum production time
3 days

Melt Shop Rolling Mill

Scrap EAF LF VD
= 4
=t HIES
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4. Add Ons

... enabling Nano Mills with leaership in production costs
even for low production rates, e.g. for less than 1007000 t/y

state of the art

* complex tundish management
* time consuming maintenance of casting machine
« costly billet (re-)heating/buffering

Scrap EAF V(0)D CE . . . . . .
* expensive invest. in continuous casting machine

Jﬁadl&E!‘F

Buffer Box

Rolling

Reheating Furnace

LUUP +  “age

+ simplified tundish management

+ highly flexible maintenance of casting machine

* no billet (re-)heating in rolling mill furnace/buffer box
* low invest. in continuous casting machine

* no EAF

* no LF

* noV(O)D

« Comparable investin LF

IF + Additional invest in Direct Cold Alloying

Scrap

P Cold "
alloying
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4. Add Ons

... enabling Thermomechanical Rolling without LOOP-Technology
e.g. for products with high strength and high ductility over a wide range
of final rolling dimensions

state of the art

different LOOP for different dimensions necessary
additional intermediate cooling necessary

additional intermediate temperatur equilization necessary
danger of intermediate surface damage

i L

Thermome-

L U U P + chanical Dual Casting

Rolling

* no LOOP necessary for all dimensions

* no intermediate cooling necessary

* no intermediate temperature equilization necessary
* no danger of intermediate surface damage
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4. Add Ons

... enabling outstanding surface quality
for (surface-) crack sensitive materials e.g. cold heading steels

state of the art

Urlau Innomanagement GmbH

restricted possibilities for strand cooling inside mould
are creating mechanical stresses to the first strand shell

ves 000

high temperature gradients after high pressure descaling
are creating high mechanical stresses at rolling entrance

softreduction and bending are
generating mechanical stresses

Temperature Advanced Advanced

LUUP + Control Soft - Advanced Mould
, Bending .

System Reduction Cooling

variable strand shell cooling inside mould reduces thermo-
mechanical stresses in the first strand shell to a minimum

softreduction and bend'ing with
reduced mechanical stresses

temperature gradients close to 0 are minimizing the
thermo-mechanical stresses at rolling entrance
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4. Add Ons

... enabling enhanced cleanliness with reduced costs
e.g. for enhanced ball bearing steels

state of the art

On the way from the ladle down into the strand inclusions have the possibility
coagulate at places with high turbulence. Even optimized fluid flow inside the
tundish is very often not sufficient to eliminate singular big particles (inclusions)
which may cause big failures on later comercial use

(non metallic) inclusions - e

areas 20 inclusion
* of high turbulence P B B15° size distribuition
» of particle coagulation | | S, i -g 2
| 5107
Z

o O

00 200 400 600 800
Diameter (um)

(non metallic) inclusions

Clean

LUUP + G

Technology

With the Clean Cast Technology the main places with big turbulence are elimanted.
Furthermore optimized fluid flow conditions are helping to elimante especially big
inclusions. As a result the risk of big failures during later comercial use is
dramatically reduced

257 . ) X
Improved 1 improved inclusion
fluid flow 207 size distribuition
conditions

(non metallic)
inclusions

00 200 400 600 800
P4 Diameter (um)
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... enabling disruptive New Products with competitive production costs

state of the art

ladle .

Danger of
*gas intrapment
*freezing

Usually the chemical composition is latest
finished behind the process steps
Ladle Furnace and Vacuum Degasing.

Many efforts and patents have been made
do add(mix) different materials in the

mould

Danger of

*particles segregation
«exsolution of different

following process steps Ladle — Tundish —
Mould, almost with no or unsufficient succes.

strand ||qu|d5
Future
L U U P + Alloying
Technology
7 lade The Futur Alloying Technology facilitates the possibility

liquid metal A —__ tundish

liquid metal B—~ FAT

solid Metal C —

to mix a wide range of different alloying materials.

» This opens up the possibility to produce new
products and new material properties.

» The production process is
characterized by
— simple handling
— low production costs
— high productivity

strand
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5. Advantages LUUP and its Add Ons

.... enabling leadership in sustainable economy, ecology, unique selling propositions

Leadership in CAPEX

Reduction by 50% compared with state of the art
* no reheating furnace
* reduced investment in rolling mill
* reduced investment in continuous casting machine

Leadership in OPEX

Reduction by 20% compared with state of the art
* reduced refractory costs
« simplified tundish handling
* simplified caster preparation
» enhanced caster availablity
* no billet stock
* reduced energy consumption
* reduced manpower

Leadership in environmental friendly technology
Reduction of energy consumption by 20% compared with state of the art
+ eliminiation of CO,-emission (of reheating furnace) by 100 %
* reduction reheating gas - energy consumption by 90 %

Leadership in product quality, new products,

unique selling propositions
* enhanced, wide range of new quantitative as well as qualitative
combinations of alloying materials
» enhanced production of crack sensitive materials
» enhanced cleanliness with reduced production costs
» thermomechanical rolled products without LOOP-technology
* no rolling cycles even for SBQ - grades
« delivery time less then 3 days even for SBQ - grades

« variable customized coil wight 1-5 t
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6. Summary and further procedure

The steel industry/market is characterized by

* Emerging market
» Overcapacities
* Margin pressure
* Increasing demads on
o Economy
o Ecology
o product properties

The Technology LUUP and its Add Ons are characterized by

* Advantages in CAPEX (50%)

* Advantagesin OPEX (20%)

* Reduction of CO2-emission compared to state of the art (90%)
* Reduction of Energy compared to state of the art (20%)

» Potential for highly advanced product quality

» Potentials for disruptive new products

» Unique selling propositions

State of Development

» All main components of LUUP and its Add Ons are protected with intellectual
properties

» Almost all main components of the idea LUUP and its Add Ons are already
tested in a laboratory scale as well as in a pilot and in a production scale

» All main production figures are validated in feasibility studies in Rebar
production units as well as in SBQ production units

Further procedure

* A demonstration plant has to be built in order to demonstrate the availability of
the core technology (a detailed plan is available)
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