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ThyssenKrupp Nirosta Prazisionsband GmbH

in Dahlerbrick.

Our precision strip is produced
on state-of-the-art equipment
at our Dahlerbriick plant, set in
natural surroundings in
Germany’s Sauerland region
and with a tradition of iron and
steelmaking going back some
300 years.

While our company enjoys

the benefits associated with
being part of the global
ThyssenKrupp Group, our
independence guarantees
high flexibility and fast respon-
se times. This combination
gives us a solid base for the
future and ensures that we
maintain a high level of market
acceptance which will enable
us to expand on our leading
position in an increasingly
competitive market.



What is precision strip?

Precision strip is cold-rolled
strip of stainless and heat-
resistant steels in widths up
to 650 mm and thicknesses
of 0.05 to 1.5 mm.

In the 0.4 to 1.5 mm thickness
range there are overlaps with
cold-rolled strip (wide strip),
but these relate mainly to size.
We meet specific requirements
with our specially rolled and
slit products.

Characteristics:

e Precision strip is manufactu-
red to EN ISO 9445.

Closer tolerances are possible
on request.

e The material can be
supplied in strengths from
600 MPa (N/mm?) to over
2,000 MPa (N/mm?) (in line
with EN 10151).

e Precision strip is available
with special properties.

Examples:

— specified low or elevated yield
or tensile strength,

— severely restricted grain
sizes,

— flatness,

—in remelted form for
particularly high cleanliness
requirements.

e The material can be supplied
with machined edges (deburred
or fully rounded).
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20-high roll mill for
650 mm rolling width

Technical data
Strip width

Strip gauge

Installed rating

Max. rolling pressure
Max. rolling speed

Strip tension

Max. coil weight

Work roll diameter

Production of precision strip.

20-high mill
350 to max. 650 mm

max. 2 mm entry thickness,
min. 0.05 mm exit thickness

3,000 kw
2,200 kN
400 m/min.
3t0 200 kN

10,000 kg =
15 kg/mm strip width

36 to 48 mm

Our stainless precision strip is
produced on four-column,
20-high rolling mills. The roll
system comprises 2 thin work
rolls and 18 back-up rolls with
diameters of 220 mm in the
outer ring.

Depending on gauge and
width, strip with strength levels
of up to 2,300 MPa (N/mm?)
can be produced.

Close tolerances are guaran-
teed not only by high stand
rigidity and the almost total
exclusion of roll deflection, but
first and foremost by state-of-
the-art instrumentation and
controls such as electronic
thickness, shape and flatness
measuring systems and auto-
matic, computerized gauge
control. A process computer
optimizes the production.

20-high mill
240 to 480 mm

0.05t0 1.5 mm
1,000 kW
1,500 kN

750 m/min.
2.54 t0 90 kN

7,200 kg =
15 kg/mm strip width

34 to 43 mm

The roll gap and back-up
system are flushed with
2,400 I/min of pure mineral oil
to provide lubrication and
remove heat. Oil vapors are
removed by an 80,000 m*/h
extraction and filter system.

A further rolling mill — a combi-
nation two-high/four-high mill -
performs two production tasks:
o After the strip has been
annealed it is given a light skin
pass (two-high operation).
Specially prepared rolls can be
used to provide various defined
surface finishes.

e The mill is also used in
four-high operation to impart
a small defined amount of
deformation to spring and
special steels. Advanced roll
grinding equipment is used to
regrind the rolls.

2-high/4-high mill
250 to 650 mm

1.5 mm to 0.05 mm in
skin pass operation

approx. 800 kW
4,000 kN

300 m/min.

0.85 to 25.0 kN downcoiler
2.5 10 60.0 kN upcoiler

10,000 kg =
15 kg/mm strip width

230 mm 4-high
500 mm 2-high and back-up rolls



20-high rolling mill

The precision strip is heat
treated on four bright annealing
lines with upstream degreasing
and cleaning equipment.

A tension-leveling unit signifi-
cantly improves the flatness of
soft and spring temper strip.
Finishing equipment includes
two medium-wide strip and two
narrow strip slitting lines linked
to a fully automated packing
line. Precision shears ensure
low-burr cut edges and extre-
mely close width tolerances.
Braking stands and looping pits
ensure perfect coiling while
protecting the strip surface.

On request, precision strip can
also be supplied with machined
edges (deburred or fully roun-
ded).

Vertical inert-gas annealing furnace
for stainless steel strip.




Production of stainless steel
by the AOD process

Producing basic material
for stainless precision strip.

Being part of the ThyssenKrupp
Stainless group gives
ThyssenKrupp Nirosta
Prézisionsband GmbH a broad
base for basic materials, from
hot-rolled wide and narrow
strip to cold-rolled slit strip,
produced on a wide range

of melting and processing
facilities.

This provides a number of
advantages:

e Use of specific melting,
forming and heat-treatment
units to meet application or
customer requirements.

e Consistent conditions in all
stages of production.

e Cross-facility quality control
during the entire production
operation.

Most of the stainless steels
used to make precision strip
are produced by the AOD
process. This two-stage
process is the most advanced
of its kind for producing large
tonnages of stainless steel; the
charge is first melted in an
electric arc furnace and then
transferred to a converter
where a mixture of oxygen and
argon or nitrogen is blown into
the molten metal, decarburizing
it to the required level

The AQOD steel is then cast to
slabs on advanced continuous
casters for subsequent hot
rolling to strip.

To achieve the required casting
temperature, the heat tapped
from the converter into a ladle
is stirred with argon. By feeding
in automatically weighed alloy
additions it is also possible to
correct the material analysis.
The ladle is then placed in a
ladle turret and the molten steel
poured through a refractory
tube shroud into a tundish,
from where it flows through a
second tube into the water-
cooled mold below. The mold
oscillates at a preset frequency
to prevent the casting skin
from sticking to the mold walls.
The strand is drawn down
through the mold continuously
by support rolls. Secondary
cooling via water sprays ensu-
res the complete solidification
of the strand.



The strands are cut to the
required length using a torch
cutter. The ends of the strand
are removed as scrap.

For the steel grades suited to
this process, continuous
casting offers both qualitative
and economic advantages
over ingot casting.

Electroslag remelting furnaces
are available to remelt ma-
terials which are subject to
exacting cleanliness require-
ments.

The slabs are bright-ground on
all sides using high-pressure
equipment to remove casting
and rolling scale or surface
defects, providing the defined
surface quality necessary to
achieve a perfect strip finish.

The bright ground slabs in
widths of 650 to 1,600 mm and
thicknesses of 150 to 200 mm
are heated to rolling temperatu-
re and then rolled to hot strip in
gauges of 2.0 to 6.0 mm.

This strip is of as-rolled
hardness and has a covering of
scale; prior to cold rolling it
must be heat treated, descaled
and edge trimmed.

The strip is annealed in conti-
nuous furnaces at tempera-
tures above 1,050 °C, then
mechanically descaled in a
turbulence blaster. Any remai-
ning scale is removed using
an acid mixture. Following this
treatment, the strip is in the
optimum condition for cold
rolling; it has the “silver-gray”
appearance typical of these
steels.

Remelting of stainless steel with
extremely high cleanliness
requirements.

Left:
Surface grinding of NIROSTA®
slabs for precision strip.



Designation

Ferritic Cr steels
NIROSTA® 4016**
NIROSTA® 4113
NIROSTA® 4510
NIROSTA® 4520

NIROSTA® 4521

Austenitic Cr-Ni steels

NIROSTA® 4301*
NIROSTA® 4303*
NIROSTA® 4306
NIROSTA® 4310
NIROSTA® 4541
NIROSTA® 4550
NIROSTA® 4568

Austenitic Cr-Ni-Mo steels

NIROSTA® 4404

NIROSTA® 4435*
NIROSTA® 4439*
NIROSTA® 4441*
NIROSTA® 4539*

NIROSTA® 4561
NIROSTA® 4565
NIROSTA® 4571

Ferritic-austenitic steel

NIROSTA® 4462

Heat-resistant steels

THERMAX® 4828
THERMAX® 4841
THERMAX® 4845
THERMAX® 4878

Special steels

Ultrafort® 6908

Precision strip

product range.

DIN EN 10088-2
Material no.

1.4016
1.4113
1.4510
1.4520

1.4521

1.4301
1.4303
1.4306
1.4310
1.4541
1.4550
1.4568

1.4404
1.4435
1.4439
1.4441
1.4539

1.4561
1.4565
1.4571

1.4462

1.4828
1.4841
1.4845
1.4878

1.6908

* Also available as ESR grade (ElectroSlag Remelting).

** on request

Chemical composition

Name

X6Cr17
X6CrMo17-1
X3CrTil7
X2CrTil7

X2CrMoTi18-2

X5CrNi18-10
X4CrNi18-12
X2CrNi19-11
X10CrNi18-8
X6CrNi18-10
X6CrNiNb18-10
X7CrNiAIL7-7

X2CrNiMo17-12-2
X2CrNiMo18-14-3
X2CrNiMoN17-13-5
X2CrNiMo18-15-3
X1CrNiMoCu25-20-5

X1CrNiMoTi18-13-2

X3CrNiMnMoNbNi23-17-5-3

X6CrNiMoTi17-12-2

X2CrNiMoN22-5-3

X15CrNiSi20-12
X15CrNiSi25-21
X8CrNi25-21
X8CrNiTi18-10

X2CrNiMoTi10-10-5

C
%

max.

0.08
0.08
0.05
0.025

0.025

0.07
0.06
0.03
0.05-0.15
0.08
0.08
0.09

0.03
0.03
0.03
0.03
0.02

0.02
0.04
0.08

0.03

0.20
0.20
0.10
0.10

0.03

Si
%

max.

1.00
1.00
1.00
0.50

1.00

1.00
1.00
1.00
2.00
1.00
1.00
0.70

1.00
1.00
1.00
1.00
0.70

0.50
1.00
1.00

1.00

1.5-2.0
1.5-2.5
15
1.0

0.30

Mn
%

max.

1.00
1.00
1.00
0.50

1.00

2.00
2.00
2.00
2.00
2.00
2.00
1.00

2.00
2.00
2.00
2.00
2.00

2.00
4.5-6.5
2.00

2.00

2.00
2.00
2.00
2.00

0.30

Cr
%

16.00-18.00
16.00-18.00
16.00-18.00
16.00-18.00

17.00-20.00

17.00-19.50
17.00-19.00
18.00-20.00
16.00-19.00
17.00-19.00
17.00-19.00
16.00-18.00

16.50-18.50
17.00-19.00
16.50-18.50
17.00-18.50
19.00-21.00

17.00-18.50
21.00-25.00
16.50-18.50

21.00-23.00

19.00-21.00
24.00-26.00
24.00-26.00
17.00-19.00

8.50-10.50



Mo
%

0.90-1.40

1.80-2.50

<0.80

2.00-2.50
2.50-3.00
4.00-5.00
2.70-3.20
4.00-5.00

2.00-2.50
3.00-4.50
2.00-2.50

2.50-3.50

4,50-5,50

Ni
%

8.00-10.50
11.00-13.00
10.00-12.00
6.00- 9.50
9.00-12.00
9.00-12.00
6.50- 7.80

10.00-13.00
12.50-15.00
12.50-14.50
13.50-15.50
24.00-26.00

11.50-13.50
15.00-18.00
10.50-13.50

4.50- 6.50

11.00-13.00
19.00-22.00
19.00-22.00

9.00-22.00

8.50-11.00

Other
%

4x(C+N)+0.15<Ti<0.80

Ti:0.30-0.60
N:<0.015

4x(C+N)+0.15<Ti<0.80
N:<0.030

N:<0.11
N:<0.11
N:<0.11

5xC<Ti<0.70
10xC<Nb<1.00
Al: 0,70-1.,50

N:<0.11
N:<0.11
N:0.12-0.22
N:<0.10

N:<0.15
Cu:1.20-2.00

Ti:0.40-0.60
Nb<0.30;Ni:0.30-0.50
5xC<Ti<0.70

N:0.10-0.22

N<0.11

5xC<Ti<0.8

Ti:0.50-1.00

USA
ASTM

430
434
439

444

304
(305)
304 L
(301)
321
347
631

316 L
316 L
$31726
(316 LN)
904 L

S34565
316 Ti

531803

309

310/310S
(321H)

Dimensions
Width: 3 to 650 mm
Thickness: 0.05to 1.5 mm

Finishes
2H (Il a) cold-rolled,
various strengths
2B (Il ) cold-rolled, heat-treated, pickled, skin-passed
(on request)
2R (Il d) cold-rolled, bright-annealed, skin-passed
Motif finishes

Delivery forms

Coils with inside diameter 200, 300, 400 and 500 mm
depending on strip width and thickness.

Other coil inside diameters on request.

Coil weight up to 10 kg/mm strip width. Can also be supplied as
Multi-Ring or on spools on request.

Edges

Cut edges (GK)
Deburred edges (SK)
Fully rounded edges (AK)

Tolerances

Width and thickness tolerances to EN ISO 9445

(EN 10258, formerly DIN 59381). Closer tolerances can
be agreed.

Mechanical properties
DIN EN 10088 Stainless steel strip (general)

DIN EN 10151 Stainless steel strip for springs
(any strength within the normal range is
possible)
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Applications.

Cold-rolled precision strip of
stainless and heat-resistant
steels combines a wide
variety of properties with high
precision.

Our rolling and slitting equip-
ment is specially designed for
the high requirements of
precision strip production and
allows significantly closer
tolerances than on standard
cold-rolled strip.

It is also possible to target
material properties to particular
applications, including yield
strength, tensile strength,

grain size or even isotropy.
Electroslag remelted (ESR)
material is used when particu-
larly clean steel is required.

The use of these specifically
tailored materials makes it
possible to realize applications
involving particularly critical
forming operations.

Other applications may call for
high strength and optimized
spring properties. Here again,
stainless precision strip is
available in a wide variety of
designs and finishes. (For more
general and technical informa-
tion on this subject, please
refer to our separate brochure
“Spring strip of stainless
steel”.)

Our segments

Our precision strip is used in
many different applications:

e Medical

e Automotive

e Electronics/
telecommunications

e Energy

e Construction/household

e Consumer goods

e Machinery/tooling

Within these individual sectors,
the requirements placed on the
material can also vary greatly,
e.g. weldability, deep drawabili-
ty, spring properties, wear
resistance, magnetic properties
etc.

On the following pages, we
describe several applications
which illustrate the versatility
of precision strip. New applica-
tions are being added all the
time, not least on the basis of
customer ideas — why not set
us a challenge?

F



Stainless precision strip is a key
material for the production of
precision tubes and hypoder-
mic needles. Longitudinal
welding of the thin and narrow
strip poses particular demands
on material quality, tolerances
and edge preparation. Material
properties are also of great
importance for subsequent
production processes.

NIROSTA® 4301 and 4306 are
the most frequently used mate-
rials, though other stainless
chromium-nickel steels are also
used in specific cases.

Spray cans and nozzles are
a classic deep-drawing appli-
cation. As the height to dia-
meter ratios are frequently
unfavorable, high-quality deep-
drawing grades are needed

to produce such cans and
nozzles. Depending on the
medicine they are to hold, it is
also important that these parts
display sufficient resistance to
corrosive media.
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The diverse applications in the
automotive field fall into three
main categories:

— welded tubes,

— deep-drawn parts, and

— spring steel parts.

Welded tubes

Corrugated hoses and welded
tubes of stainless and heat-
resistant steel are put to a wide
variety of uses in the auto-
motive sector. We produce
precision strip in a broad
spectrum of sizes for these
applications.

Metal bellows are also made
from welded and shaped strip
of various sizes. The choice of
materials for metal bellows,
corrugated hoses and tubes is
based on specific require-
ments. For high corrosion
resistance, in addition to the
NIROSTA® 4301 and 4541
grades we can also offer the
molybdenum-containing steels
NIROSTA® 4401 and 4404 or
the additionally titanium-stabili-
zed grade NIROSTA® 4571. The
heat-resistant THERMAX® 4828
grade is ideal for high-tempera-
ture applications.

Deep-drawn parts

Increasing demands for com-
fort and safety necessitate
continuous advances. Major
progress has been made in
recent years on safety-relevant
parts such as airbags and ABS
systems. As these systems
grow in complexity, the preci-
sion and dependability of the
individual components
becomes increasingly vital.

These components include
various deep-drawn parts
whose production to ever closer
tolerances requires new stan-
dards to be set for the forming
operations involved.

The employed materials need
to be of the very highest quality
to meet these requirements.
Close analysis tolerances,
special microstructures and
yield strengths along with tight
dimensional tolerances make it
possible to provide the ideal
material for each application.

NIROSTA® 4301, 4303 and
4306 are the prime precision
strip grades for these require-
ments. Where special demands
on cleanliness are made, these
steels can also be supplied as
electroslag-remelted (ESR)
materials.
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Spring steel parts

Stainless spring steel strip is
the ideal solution for applica-
tions demanding high stability
and wear resistance, such as
multi-layer steel cylinder head
gaskets or hose clamps.

In addition to their high
strength, spring steels are
mainly characterized by their
spring properties. For many
parts, high spring force

and stiffness are essential.
Other components require an
optimum combination of high
strength and good formability.
This makes targeted material
selection essential.

Alongside the classic NIROSTA®
4310 and 4568 stainless spring
steels, we can also supply
NIROSTA® 4301 and 4404 in
full-hard condition (2H). One
specialty is Ultrafort® 6908;

this precipitation hardening
material displays enormous
potential in particular for
finished parts subjected to
downstream heat treatment

to increase their strength.
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The consumer goods sector is
immensely diverse. The quality
of a watch has a lot to do with
the materials used, particularly
those normally hidden from
view. A high-precision move-
ment can only be made from
high-precision materials.

But other watch parts, such as
stainless steel bracelets, also
place high requirements on the
material properties.

When it comes to high-grade
writing implements, there are
differences in the quality of
both the nibs and the products
themselves.

The use of stainless spring
steel strip and deep-drawing
steel guarantees long life and
an attractive appearance.




