Premium hot rolls
made of cemented
carbide and ceramic

CERATIZIT is a high-tech engineering group
specialised in tooling and hard material technologies.

, HARD MATERIAL SOLUTIONS BY TOOIing the FUture
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Hot rolls in cemented carbide
and ceramic — join us in setting

new standards!

You demand the best to achieve efficient hot

rolling processes. That’s not a problem! When

rolling wire, rods, ribbons and tubes, resistant

components are crucial as enormous forces

and temperatures are characteristic of the

process. Consequently very resistant hard

materials are required.

Hard Material Solutions by CERATIZIT offers

you exactly the solution you are looking for —

and exactly for your application range:

A Composite rolls for hot rolling lines up to a
length of 1 metre

A Carbide rolls for No-Twist mills

A Guide and pressure rolls made of cemented
carbide or ceramic (silicon nitride)

The rolls are available with or without groove;
larger variants can be requested at any time. All
solutions are developed individually and

precisely manufactured by the market leader
who manages the entire process chain from the
powder to the final product. As sintered, semi-
finished or finish-ground: let us know what you
need! CERATIZIT will provide it, with flexible
delivery times.

Carbide solutions are naturally superior to
steels. Carbide rolls offer maximum wear
resistance, very high fracture toughness and
excellent compressive strength, all properties
which prove beneficial for any application.
Furthermore our range includes rolls made of
silicon nitride ceramic, a material which is both
hard and incredibly light, and performs
extraordinarily well when used in deflection
rolls, and also reaches the desired production
speed very quickly.

www.ceratizit.com/hot rolls
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f Advantages
9) and benefits

Advantages

Benefits

Hard materials show notably less wear

than conventional steels: they are harder and
characterised by higher fracture toughness and
compressive strength.

Excellent price-performance ratio

Flexible delivery times

Efficient process, reduced warehouse

Thanks to CERATIZIT you will manage the entire
process chain from the raw material to the
finished product.

Excellent product quality precisely adapted to
your needs, maximum process reliability and
holistic know-how

Broad selection, also for proven
corrosion-resistant carbide grades

Always the right individual solution for every
application

Large diameter possible when requested: up to
700 mm (external dimension).
Greatest range worldwide!

Maximum flexibility, all solutions from one source

Certified product and process quality to
DIN EN ISO 9001:2000 and ISO 14001

Optimal reliability for your production

Technical advice on site:
sales representatives and segment manager
with technical know-how of the sector

A contact person for every challenge and
innovation, rapid response when needed

More than 70 company sites worldwide

There is always a contact person nearby.

Highly precise versatile production procedures:
minimum tolerances, optimal surfaces, maximum
precision

ViVViVvVv Vv Vv

High production speed, optimal product quality

www.ceratizit.com/hot rolls
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Your premium portfolio
at a glance

On the following pages you can find all the
essential product characteristics which guarantee
supreme quality and optimal economic efficiency.

Available in carbide:

D
D
d —d_
/ % (]
T b T
p: 1
A Carbide rolls for No-Twist mills A Guide and pressure rolls A Composite rolls for
(CTE product family) (ready to use) conventional hot rolling lines
Page 6 Page 7 Page 8

Available in ceramic (silicon nitride):

Sy b oy

A Guide and pressure rolls
(ready to use) can be supplied
in a range of outer diameter
D=30to D =180 mm.

Page 7

www.ceratizit.com/hot rolls
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The best for No-Twist mills:
carbide rolls from CERATIZIT

When you work long steel products in No-Twist Possible variants:

wire rolling lines, carbide solutions from our A As sintered up to an external diameter of
CTE series can be used either as stretch- max. 600 mm (tolerances common in the
reducing rolls or as 8-inch standard rolls. sector)*

CERATIZIT offers you sophisticated products A Semi-finished with external diameter as
which guarantee a perfectly balanced ratio sintered (bore and sides finish-ground)*
between wear resistance and toughness A External diameter machined, bore and sides
thanks to the precise adjustment of the binder finish-ground, without groove™

content, form and distribution of the tungsten A Completely finished with groove

carbide.

* Upon request these variants can be delivered
with a sintered groove.

o

www.ceratizit.com/hot rolls
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Ready to use, stable and
efficient guide rolls

Whether you need guide rolls or use pressure
rolls for inductive heating in tube welding plants,
Hard Material Solutions by CERATIZIT provides
you with carbide products which stand for long
tool life and reliability.

Guide rolls made from silicon nitride ceramic
are also top of the class when maximum tool life
is expected, as they are extremely wear
resistant — very hard, and extraordinarily
resistant to thermal shock. The low density
of the material leads to equally low moments
of inertia, which creates the ideal basis for the
material being used to produce top-quality guide
rolls.

If tube welding plants are being used, silicon
nitride pressure rolls will benefit your production
as they ensure electric insulation, resulting in
long tool life combined with reliability. This is
what efficiency means.

All rolls can be produced with an external
diameter starting from D = 30 mm.

Possible variants:

A As sintered up to an external diameter of
max. 600 mm (tolerances common in the
sector)*

A Semi-finished with external diameter as
sintered (bore and sides finish-ground)*

A External diameter machined, bore and sides
finish-ground, without groove*

A Completely finished with groove

* Upon request these variants can be delivered
with a sintered groove.
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Proven technology, proven
composite rolls up to 1 metre

of length

For many years, composite rolls from Hard
Material Solutions by CERATIZIT have been
used in the conventional hot rolling lines of

all manufacturers with consistent success:
numerous regular clients trust in Premium for
various requirements, including sometimes
very complex application fields.

Our composite rolls are provided with a
mechanical clamping system for purely axial
pre-clamping. In this way the steel support and
the carbide ring can be separated easily when

www.ceratizit.com/hot rolls

removing the rolls from service. You will save
time and resources, and furthermore have a
better basis for professional recycling. Premium
in fact not only applies to products, services and
know-how, it also includes sustainability.
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A wide range and deep roots

Individual solutions from CERATIZIT provide A Rolling mills

reliable and permanent saving as maximum A Automotive industry
tool life and an excellent price-performance A Steel mills

ratio go hand in hand. A Customised solutions

Convince yourself and — as many other Particularly suited for the following materials:
international companies do already — count A From classical constructional steel to
on Premium when it comes to hot rolling. high-alloyed steels

A Non-ferrous materials

Many grades for countless possibilities

Which grade is suitable for your application?
Here you can find the answer for both cemented
carbide and ceramic.

Composition and properties

Transverse Thermal
rupture Fracture Compressive expansion Thermal
CERATIZIT Binder Density Hardness strength  toughness  strength Mecl,::tlil::ist ;’f coefficient conductivity
gradecode [m%] [g/cm®] HV10 HV30 HRA [MPa] [MPa*m*] [MPa] [GPa] [W/mK] [10/K]
Coarse grain grades
CTE12A 6.0 15.00 1300 1290 89.4 2400 16.0 4300 630 115 4.7
CTE20A 10.0 1460 1130 1120 876 2600 18.0 4000 580 110 5.1
CTE25A 12,5 1430 1050 1040 86.6 2700 20.0 3800 555 107 5.3
CTE30A 15.0 1405 970 960 856 2800 22.0 3600 530 105 5.6
CTE35A 17.5 13.80 910 900 84.8 2850 23.0 3500 510 103 5.9
CTE40A 20.0 1360 850 840 84.2 2900 24.0 3400 490 100 6.3
CTE44A 22.0 1340 810 800 83.6 2900 25.0 3300 475 100 6.5
CTE50A 25.0 1315 760 750 826 2800 26.0 3200 450 97 6.8
CTE60A 30.0 1275 690 680 814 2700 27.0 3100 420 95 73
CTE20M 10.0 1450 1140 1130 877 2600 21.0 3600 580 110 5.1
CTE30M 15.0 1405 960 950 855 2900 23.0 3400 530 105 5.6
CTE40M 20.0 1350 810 800 83.6 2800 25.0 3200 490 100 6.3
CTE50M 25.0 1315 710 700 817 2700 27.0 3100 450 97 7.0
CTE60M 30.0 1270 610 600  80.0 2700 29.0 3000 420 95 7.4
Silicon nitride grades
SNCH1 9 325 1550 1530 915 1100 6.5 3000 305 30 3.3

www.ceratizit.com/hot rolls
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Grades with Co-Ni-Cr binder

Schematic view of a No-Twist wire rolling mill

Stand Stand Stand
9 10 11 12 13 14 15 16 17 18

(RSM)

,
Pre-finishing Finishing
(PFM / RSM)
5 6 7 8 9 10 11 12 13 14 15 16 17 18
() ()
a) (@) (@) (@) (
Finishing Sizing
Grade/stand (recommended values)
Stand 1 2 3 4 5 6 7
Product @ 21-24 18-20 15-17
Binder % (Co-Ni-Cr)
CTE50M CTE50M CTE30M
CTE50M CTE50M CTE40M CTE40M
CTE60M CTE60M CTE40M

CTE60M CTE60M CTE50M CTE50M

CTE40M CTE40M

CTE50M CTE50M
CTE60M CTE60M CTE40M
CTES50M CTES0M
CTE60M CTE60M

CTE50M CTE50M CTE40M
CTE60M CTE60M CTE50M CTES50M
CTE60M CTE60M CTES0M

www.ceratizit.com/hot rolls
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Temperatures in the wire rolling mill

Rolling temperature T [°C]

1150
_ 1

1050 //
| \ / :
950 ~_~ > -3

850 \ P

750
I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Stand
8 9 10 11 12 13 14 Material Rolling
temperature
12-14 9-11 7-8 5.5-6 T [10%/K]
CTE30M A
— CTE20M CTE20M CTE20M CTE20M
CTE30M CTE30M B ;
CTE40M C
CTE30M CTE30M CTE30M CTE30M
CTE40M CTE40M D
CTE20M CTE20M CTE20M CTE20M A
CTE30M CTE30M B
CTE40M CTE30M CTE30M 2
CTE30M CTE30M C
CTE40M CTE40M
CTE40M CTE40M D
CTE30M CTE30M A
TE40M TE3OM CTE30M
E 0 CTESOM CTESO CTE30M CTE30M B 3
CTES0M CTE40M CTE40M c
CTE40M CTE40M CTE40M CTE40M D

Material: A =low carbon steel B = carbon steel C = alloyed steel D = special steel

www.ceratizit.com/hot rolls
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Grades with Co binder

Schematic view of a No-Twist wire rolling mill

Stand Stand Stand
/1 13 4\ 5 6 7 8 9 10 11 12 13 14 15 16 17 18
0 © © 0" 90RO O ‘000 ®
QOO POP000eees, (000C;
Reducing-sizing Finishing Sizing
(RSM)

9 10 11 12 13 14

1 1 3 4 5 6 7 8
/ AN
©O©©0O© ©eeeeee®ee"
©O®

@O, 00e0eev0e,
Pre-finishing Finishing
(PFM / RSM)
5 6 7 8 9 10 11 12 13 14 15 16 17 18
/* * ’ ’ ’ ’ i ’ ' *\ ’* ‘ ’ i\ >
@@@@@@@@@@ NCICICICY
Finishing Sizing
Grade/stand (recommended values)
Stand 1 2 3 4 5 6 7
Product @ 21-24 18-20 15-17
Binder % (Co)
CTES50A CTES50A CTE44A CTE40A CTE40A CTE30A
CTE50A

CTES50A CTE44A CTE44A CTE40A
CTEG60A CTEG0A

CTEG0A CTEG0A CTES50A CTES50A CTE44A

CTE50A CTE50A CTE44A CTE44A CTE40A

CTE60A CTE60A
CTE60A CTE60A CTE50A CTES50A CTE44A

CTE40A
CTE50A CTE50A CTE44A CTE44A ———

CTEG60A CTE60A

CTE44A
CTE60A CTE60A CTE50A CTE50A

www.ceratizit.com/hot rolls
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Temperatures in the wire rolling mill

Rolling temperature T [°C]
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Stand
8 9 10 11 12 13 14 Material Rolling
temperature
12-14 9-11 7-8 5.5-6 T[109/K]
CTE30A CTE25A CTE25A CTE20A CTE20A CTE12A CTE12A A
CTEAOA CTE30A CTE30A CTE25A CTE25A CTE20A CTE20A B ]
CTE35A CTE35A CTE30A CTE30A CTE25A CTE25A C
CTE44A CTE40A CTE40A CTE35A CTE35A CTE30A CTE30A D
CTE4OA CTE30A CTE30A CTE20A CTE25A CTE20A CTE20A A
CTE35A CTE35A CTE30A CTE30A CTE25A CTE25A B )
CTE35A CTE35A CTE30A CTES30A C
CTE44A CTE40A CTE40A
CTE40A CTE40A CTE35A CTE35A D
CTE4OA CTE35A CTE30A CTE30A CTE30A CTE25A CTE25A A
CTE35A CTE35A CTE30A CTE30A B 3
CTE40A CTE40A CTE35A CTE35A C
CTE54A CTE40A CTE40A
CTE40A CTE40A D

Material: A =low carbon steel B = carbon steel C = alloyed steel D = special steel

www.ceratizit.com/hot rolls
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Just so that you are completely
in the picture... here are a few
practical tips

Coolant

High temperatures resulting from the process
are principally in the contact zone between the
roll and the wire, causing a series of effects
which reduce roll life. Corrosion, wear, reduced Mill roll
dimensional accuracy and cracks need to be
prevented as far as possible.

Adequate cooling is strongly recommended
to avoid overheating of the material. No material
likes to be overheated — be considerate in your

cooling, and you can expect up to 100% longer - y

tool life of the roll. el

For optimum cooling it is essential to
supply sufficient coolant volume, adequate S
pressure and correct positioning of the coolant '
exit nozzles. Around 30% of the coolant

quantity should be focused on the exit side

of the rolled product, close to the rolling line.

www.ceratizit.com/hot rolls
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Corrosion

In hot rolling operations, corrosion represents
an electro-chemical process which causes
undesirable wear. This can, however, be
avoided. Typical wear in this context results in
a rougher surface of the groove. The degree of
corrosion increases with the rolling temperature,
therefore the groove shows more corrosion than
the rest of the roll.

When corrosion occurs, it causes the binder
matrix to detach from the tungsten carbide
structure. In the case of regular surface
corrosion this leads to considerably higher
wear. With irregular corrosion it can result in
mechanical or thermal cracks.

Apart from the rolling temperature, both the
temperature and pH value of the coolant also
need to be carefully controlled. The following

Corrosion test according to DIN 50905/ASTM G54

Material removal [g/(m?2h)]

parameters are significant when you want
to avoid corrosion: the highest acceptable
temperature of the water with a pH value
between 7.5 and 8.5 is 35 °C.

A If the water temperature is 25 °C, the pH
value should be between 6.5 and 9.
The specific water quality is another
important factor for success. Acid water
attacks the cobalt binder, while extremely
alkaline water will attack the tungsten carbide.
So please take your specific situation into
account.

Special binders such as nickel-cobalt-chromium
alloys show notably higher corrosion
resistance, i.e. they may be used up to pH 5.5.

250

200 —

150 —

l CTC40A

100 —

B CTC40M

50 —

I

0_
pH4 pH7

Binder: Co
High degree of cobalt detachment

pH4

Duration of test:

pH value
pH10

Binder: Co/Ni
Low degree of cobalt detachment

168 hours k%

www.ceratizit.com/hot rolls
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Thermal cracks

As during the process the roll is subject to
continually alternating cooling and heating

phases, a considerable thermal gradient results.

The tension arising from these temperature
changes mainly affects the profile of the roll.
This produces a superficial network of surface
cracks, their type depending primarily on the
carbide grade chosen.

Carbide grades with a major binder content
have a higher thermal expansion coefficient and
are characterised by lower thermal conductivity.
In such grades cracks occur more often but are
basically limited to the surface. Obviously, for
carbide grades with a low binder content the
opposite is true.

The depth of the cracks is normally limited to
0.2 mm when the following conditions are
present:

A Optimal cooling

A Maximum reduction of the section 20 %
A Rolling speed of more than 10 m/sec.
NB:

For lower rolling speeds, involving longer
contact time between the roll and the rolled
product, the crack depth can be as much as
0.8 mm.

www.ceratizit.com/hot rolls

Another tip:
When redressing the roll, make sure that all
thermal cracks are completely eliminated.
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Redressing of carbide rolls

Hard materials such as carbides or silicon Here are some more comments:

nitride are mainly ground with a diamond A The cutting edge should be as robust as

grinding wheel. possible, obviously depending on the roll
profile.

For finish-machining rolls with a binder content A For classic longitudinal and face turning

of >15% the use of a geometrically defined operations, button inserts have proven to

cutting edge is recommended. Finish- be best.

machining here is essentially limited to turning. A When finish-turning the groove, it is the

Suitable cutting materials are cubic boron shape of the groove itself which is decisive

nitride (CBN) and polycrystalline diamond for the choice of the insert type. The cutting

(PCD). With CBN dry machining is suitable, edge should be sharp; a negative protective

while PCD requires an abundant quantity edge chamfer is however not necessary.

of coolant.

Binder content ' a, f
[%] [m/min] [mm] [mm/rev]
15-20 10-20
20-25 20-30 0.1-25 0.15-0.3

>25 30-50

www.ceratizit.com/hot rolls
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Hard Material Solutions
by CERATIZIT

Wear protection for all applications
and industries

’ \\ HARD MATERIAL SOLUTIONS BY
A\

A\ CERATIZIT

A Individual carbide solutions
for your application

A Tools for metal forming

A High-performance components
for tool construction

Extract from our
product portfolio

Hartmetall-
Werkzeuge fiir die
Befestigungs-
industrie

Spezialist fur
kundenspezifische
Rohlinge und

e
P ey P 'um-HartmetaII# P Losungen firdi
fur dis Einsprite- fur die

tochnik Gesundheitsbranche

www.ceratizit.com/hot rolls
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The CERATIZIT Group

For over 95 years, CERATIZIT has been a
pioneer developing exceptional hard material
products for cutting tools and wear protection.

The privately owned company, based in Mamer,
Luxembourg, develops and manufactures highly
specialised carbide cutting tools, inserts and
rods made of hard materials as well as wear
parts.

The CERATIZIT Group is the global market
leader in several wear part application areas,
and successfully develops new types of cemented
carbide, cermet and ceramic grades which

are used for instance in the wood, metal and
stone working industries.

Facts and figures

<

1 headquarters 34
Mamer (Luxembourg)

production sites

>70
sales subsidiaries

> 9,000 > 100,000 > 1,000
employees different products patents and

utility models
> 200 >10 30%

employees in R&D

innovation awards

of products developed
in the last 5 years

www.ceratizit.com/hot rolls



Headquarters

CERATIZIT S.A.

LU-8232 Mamer
+352 31 20 85-1
info@ceratizit.com

www.ceratizit.com

Sales

Austria
CERATIZIT Austria GmbH
AT-6600 Reutte
+43 5672 200-0
info.austria@ceratizit.com

Brazil

CERATIZIT América Latina Ltda.

BR-06453-002 Barueri, Sao Paulo
+55 11 4133 2300
info.americalatina@ceratizit.com

Bulgaria
CERATIZIT Bulgaria AG
BG-5301 Gabrovo
+359 66 812 206
info.bulgaria@ceratizit.com

China
CB-CERATIZIT Xiamen
CN-361022 Xiamen
+86 592 666 1000
sales@chceratizit.com

Czech Republic /Slovak Republic
CERATIZIT Office Czech Republic

+420 566 520 341
info.czechrepublic@ceratizit.com

France/Luxembourg/Belgium
CERATIZIT Luxembourg S.ar.l.
LU-8232 Mamer
+352 31 20 85-1
info@ceratizit.com

Germany
CERATIZIT Deutschland GmbH
DE-72186 Empfingen
+49 7485 99802 0
info.deutschland@ceratizit.com

CERATIZIT Hitzacker GmbH
DE-29456 Hitzacker
+49 5862 969 100
info.hitzacker@ceratizit.com

CERATIZIT

GROUP

Great Britain

CERATIZIT Office UK

UK-Sheffield S9 1XU

Toll Free 0800 048 4877 / 4878
+44 1925 261 161
info.uk@ceratizit.com

Hungary
CERATIZIT Office Hungary
HU-1138 Budapest
+36 1437 0930
info.hungary@ceratizit.com

India
CERATIZIT India Pvt. Ltd.
IN-Bengaluru 560099
+91 80 4043 1262
ctindia.south@ceratizit.com

CERATIZIT India Pvt. Ltd.
IN-Chennai 600037
+91 44 4269 4350
ctindia.south@ceratizit.com

CERATIZIT India Pvt. Ltd.
IN-Coimbatore 641009
+91 4224 273 373
ctindia.south@ceratizit.com

CERATIZIT India Pvt. Ltd.
IN-Gurgaon 122002
+91 124 4018 481
ctindia.north@ceratizit.com

CERATIZIT India Pvt. Ltd.
IN-Pune 411018
+91 20 6529 0628
ctindia.west@ceratizit.com

Indonesia

CB-CERATIZIT Indonesia

ID-17530 Bekasi
+62-21-2961-2351

ltaly
CERATIZIT ltalia S.p.A.
IT-22040 Alserio (CO)
+39 031 6349 211
info.italia@ceratizit.com

Japan

CERATIZIT Japan Co., Ltd.

JP-3-13-9, Mizuho, Suruga-ku
+81 54 268 1060
info.japan@ceratizit.com

Mexico
CERATIZIT México, S.A. de C.V.
MX-76040 Querétaro, QRO
+52 442 225 9173
info.mexico@ceratizit.com

Netherlands
CERATIZIT Nederland B.V.
NL-4707 AT Roosendaal
+31 165 55 08 00
info.nederland@ceratizit.com

Poland
CERATIZIT Office Poland
PL-30-443 Krakow
+48 12 252 8591
info.polska@ceratizit.com

Spain / Portugal
CERATIZIT Ibérica S.L.
ES-28031 Madrid
+34 91 351 0609
info.iberica@ceratizit.com

Switzerland
CERATIZIT Schweiz AG
CH-Orpund 2552

+41 3234493 93

Taiwan

CB-CERATIZIT Tamsui

TW-25152-Tamsui
+886 2 2622 1668

Turkey

CERATIZIT Turkey

TR-34870 Kartal, Istanbul
+90 216 353 66 43
info.turkey@ceratizit.com

USA/Canada

CERATIZIT USA, Inc.

US-Warren, MI 48089-1833

Toll free +1-800-783-2280
+1-586-759-2280
info.usa@ceratizit.com
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