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ABRAZO steel plate products have been developed for
long service life in abrasive conditions. They provide
companies with a range of options suitable for most
wear situations.

ABRAZO products are suitable for a
variety of applications in areas such
as mining and quarrying, process
industries, material handling and
construction and earthmoving. As
designers and plant operators strive
to extend service life of critical
components and reduce the effect
of unscheduled maintenance
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downtime, the benefits of employing
wear resistant material in
applications involving impact and/or
sliding contact with abrasive
material are immense.

Corus aims to improve the value its
customers achieve from using steel
plate. Our approach is to work in
partnership, tailoring products and
services to be more appropriate for
individual customer applications.
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Market range

Mining - ABRAZO leads the way in
armoured face conveyors and has
been proven to increase their
service life.

Quarrying - ABRAZO has many
applications, from very small pieces
and profiled parts to large area
plates.

Construction and earthmoving -
ABRAZO provides resistance
against wear in buckets and dump
truck bodies. This is highly desirable
as the service life of the equipment

is increased.

Process industries - ABRAZO can
be used in many applications e.g.
ash recovery systems, coke
handling equipment, etc.

Mechanical handling - ABRAZO is
commonly selected for lining
bunkers and hoppers.

Conveying - ABRAZO extends
equipment lifetimes within the
conveying industry by providing
tougher and more wear resistant
plate solutions.

Product and market range

Waste treatment - ABRAZO can
be used for the sorting and
crushing of solids and other waste
materials.

General fabrication - ABRAZO is
durable enough to cope with
many types of fabrication.
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Technical advisory services

Corus has extensive technical and metallurgical
expertise that covers the whole range of its products.

Technical advisory

services

Staffed by professional

metallurgists, Corus helps

customers with:

- Advice on plate for specific wear
applications.

- Guidance on fabrication and
usage.

In addition Corus regularly visits
customers to discuss and give
guidance on the use of optimal
materials and techniques. Please
contact our Technical advisory
services direct on:

+44 (0) 1724 402106.

Research, development
and technology

Corus has made a long-term
commitment to research and
development of its products,
processes and processing
capabilities. In particular it has
invested in excellent people and the
latest research tools to provide first
class technical investigation and
continual product improvement for
the entire product range.
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Roller quenched steels

Roller
quenched
steels

Roller quenched steels are used in situations where a
combination of high strength and toughness coupled
with good weldabilty is required.

Manufacturing

The heat treatment facilities at
Clydebridge are amongst the most
modern in Europe with the emphasis
on producing very high quality
steels to the most demanding
quality standards.

The main feature of the roller
quench process is the use of
rotating rolls to hold the plate during
quenching, coupled with an
extremely efficient quench (see
drawings on page 9).
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Depending on plate thickness and
composition, the required rate of
cooling is achieved by passing the
plate directly through the quench
unit or by reciprocating the plate
within the unit. The effects of
quenching are applied uniformly
over the entire plate surface.

It is the water curtain, unique to the
roller quench unit, which generates
the very intense initial cooling rates
that achieve the desired properties
with very low levels of micro-
alloying.

The result is a product with
improved flatness, greater
uniformity of properties, low residual
stresses and better weldability.

The ABRAZO plate grades cover the
yield strength range 1150-
1450N/mm? and the current
thickness range for these grades is
6-80mm (see page 14 on ABRAZO
plate sizes).



Roller quenched steels

High pressure spray Low pressure spray
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The plate is austenitised at 900-950°C and is rapidly Cooling is continued within the low pressure zone to

quenched in the high pressure zone of the roller quench ensure the plate is fully transformed through to the

unit, such that the surface temperature is below the centre. For very thick plates, the work piece is oscillated

martensite start temperature. within this section until the centre has reached ambient
temperature.

Schematic transformation diagram of a typical Uniform high strength and wear resistance in plates is
steel used for ABRAZO plate production dependent on the microstructure of the steel. The

optimum property levels are achieved when the plate
I e ————— LT AC3 - microstructure does not contain high temperature
Austenite transformation products ferrite or bainite.

- - High cooling rates, which are possible in the roller
Ferrite quench process, ensure that a low temperature
. MS - transformation product (martensite) is achieved, even

with very lean chemical compositions.
Bainite

Temperature (°C)

- - In addition, the low amount of alloying elements help
Martensite  €nsure freedom from cracking during quenching and

from HAZ cracking during welding.

Time (seconds)
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Mechanical properties and fabrication

properties and
fabrication

Mechanical properties

ABRAZO 400

Typical values Yield Tensile  Elongation* Impact
stress stress % properties
N/mm?  N/mm? J@ -20°C

> 6<19mm 1050 1200 14 40

> 19 < 40mm 1100 1250 14 40

> 40 < 80mm 1000 1150 14 40

* on 50mm gauge length

Hardness
Guaranteed minimum Brinell hardness 360; typically
400.

ABRAZO 500

Typical values Yield Tensile  Elongation* Impact
stress stress % properties
N/mm?  N/mm? J@ -10°C

>12.5 - 65mm thick 1400 1550 14 20

* on 50mm gauge length

Hardness
Guaranteed minimum Brinell hardness 450; typically
500.

Fabrication

Welding

ABRAZO 400 can be readily welded under normal
conditions using MMA, MIG and SAW without preheat,
up to a combined thickness of 60mm, provided
hydrogen controlled electrodes are used. Consumables
should be dried in accordance with scale ‘D’ of

BS 5135.
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ABRAZO 500 can be welded using MMA, MIG and SAW
provided that preheat and hydrogen controlled
electrodes are used.

Welding of ABRAZO 400 and 500 can be successfully
carried out using heat inputs in the range of 1.5-
3.0kJ/mm. The interpass temperature should not exceed
250°C.

Consumables for both ABRAZO 400 and 500 should be
chosen on the basis of whether or not the weld metal is
exposed to an abrasive medium. Where welded joints
are not exposed to wear conditions, lower strength
hydrogen controlled mild steel electrodes should be
used. Where the weld metal is exposed to abrasive
media, hydrogen controlled electrodes producing a weld
metal deposit of approximately the same hardness as
the parent plate should be used for the capping passes.

Stud welding

ABRAZO 400 and 500 can be stud welded without
preheat. This means that where wear resistant liner
plates are required, they can be fastened by welding,
rather than by the more expensive drilling and bolting
practices.



Preheat - ABRAZO 400

Recommended preheating temperatures are shown
below:

Combined plate thickness
(t+t,+t) mm

Temperature °C

Mechanical properties and fabrication

Preheat - ABRAZO 500

Recommended preheating temperatures are shown

below:

Combined plate thickness

(t,+t,+t) mm

Temperature °C

45 0 45 80
60 0 60 100
75 75 75 120
90 75 90 130
120 100 120 150
150 150 150 160
180 150 180 170
195 180
The combined plate thickness can be calculated using
these diagrams and the formula:
t3
. . Fillet weld - >
Combined plate thickness =t +t,+t,
Please note that the above recommendations are a I ‘ i
uide. '
9 Y Y
For specific or unusual geometries, structural or welding g ¢t weld

conditions, please contact our Technical advisory
services on: +44 (0) 1724 402106 who will be happy to
advise.

L
y

Hardfacing consumables

1 Designation generally refers to hardness level.

2. 650 grades may require 200°C preheat - check with

consumable supplier.

3. Dry electrodes according to manufacturers’ recommendations.

Manufacturer MMA FCAW SAW
Murex Hardex 350 Murair A350
Hardex 650 Murair A650
ESAB OK84.58 OK Tubrodur OK Tubrodur
15.52 15.42+
Weartrode OK Flux 10.71
ESAB 0OK83.28 OK Tubrodur OK Tubrodur
15.42 15.42+
Hardmat 300 OK Flux 10.71
Oerlikon Hardfacing 350 Fluxofil 54 Fluxocord
Hardfacing 600 Fluxofil 56 45+0FT 1217
Metrode Met Hard 350 Hardcore 350
Met Hard 650 Hardcore 650
Lincoln Hardrod 350 Cor O Fill 6M

Electric UK Ltd

Hardrod 650
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Cutting and forming

Cutting

forming

ABRAZO 400

Flame cutting

ABRAZO 400 can be readily cut using conventional
flame cutting practices without the need for preheat at
ambient temperature. The following cutting parameters
are recommended.

Plate Nozzle Cutting 0, Heating 0, Heating ~ Cutting
thickness size propane Speed
mm LPN mm  Ib/in? Ib/in Ib/in? mm/min
125 10-25 45 40 18 450
15.0 10-25 50 40 10 490
25.0 25-40 60 40 20 400
40.0 40-60 70 40 10 310
50.0 40-60 75 40 10 300
65-80 60-100 71 31 13 239

Please note the above parameters also apply to
ABRAZO 500.

It should be stressed that care must be taken to
achieve a good quality, defect-free flame cut edge.
Any gouges should be smoothly dressed by grinding
immediately after cutting.

Other methods of cutting ABRAZO 400 can be used,
such as abrasive water jet cutting where no heat input
is involved, or by the use of oxy-plasma cutting which
gives a heat affected zone similar to oxy-propane.
These latter cutting methods are restricted to plates

< 25mm thick.

Shearing

ABRAZO 400 can be sheared, but as shear strength is a
function of tensile strength, a proportional reduction in
the capacity of plate shearing equipment should be
anticipated in comparison with mild steel grades. The
quality of a sheared edge can be heavily influenced by
machine set-up. Shear blades should therefore be sharp
and well maintained in order to decrease the forces
required for the cutting action. Cutting angle and blade
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gap clearance should be monitored to avoid
irregularities such as burrs and lips. Sheared edges
should be dressed and irregularities removed prior to
any subsequent cold forming operation. ABRAZO 400
should not be sheared at temperatures lower than
+10°C.

Drilling

ABRAZO 400 should be drilled with care. Armour
piercing HSS-Co drills with a point angle of 125°-130°
may be used. In this case a rigid holding set up is
essential in addition to the correct selection of cutting
speed, feed rate, tool geometry and cutting fluid, which
should be applied generously. A mild steel backing plate
or supporting bars should be placed beneath the plate.
The following cutting speeds and feeds are based on
1500mm wear life using PRESTO 11-211 armour
piercing drills.

5mm diameter 10mm diameter 15mm diameter 20mm diameter

rpm  Feed rpm Feed rpm  Feed rpm Feed
mm/rev mm/rev mm/rev mm/rev
570 0.05 290 0.10 190 0.16 150 0.20

Alternatively, indexable drills equipped with replaceable
carbide inserts may be used for larger holes, but will
require very rigid machines. The following
recommendations for cutting speeds and feeds for such
drills are based upon SECO SD 50 drills.

20mm diameter 25mm diameter 30mm diameter

rom  Feed rom  Feed rom  Feed

mm/rev mm/rev mm/rev
1040 0.10 830 0.10 700 0.12
Using:

Outer - Type SCMT F2 TP20 TiN/AI0,/coated carbide
Inner - Type SPMX S60M carbide (uncoated)

Punching

ABRAZO 400 can be cold punched, but it may be a
more difficult operation than with mild steel and
punch wear will be greater.



Milling
ABRAZO 400 can be machined by milling. The following
recommendations are given for general guidance.

Steel grade Cutting speed Feed mm/tooth
mm/min
ABRAZO 400 100 0.10-0.15

Please note the above parameters also apply to
ABRAZO 500.

Milling can be affected by the rigidity of the machine
tool and the workpiece clamping. Also, small variations
in cutting speeds and feed rates can significantly affect
tool life and these factors should be taken into account
in any milling operation. Advice should be sought from
tool manufacturers.

Please note the above data has been determined using
dry milling with coated carbide inserts. The application
of coolant may, in some cases, facilitate the use of
faster cutting speeds and feeds. Advice should be
sought from insert manufacturers.

Cold bending

Where possible, cold bending should be carried out with
the bend axis perpendicular to the rolling direction, this
being the less onerous of the two directions. The
following table contains guidelines for bending to a 90°
angle. In general however, bending radii should be as
generous as possible.

Bending direction (bend axis) Minimum inside Minimum die

bending radius opening
Perpendicular to rolling direction 3t 8.5t
Parallel to rolling direction 4t 10t

Countersinking and counterboring
For countersinking and counterboring, it is
recommended that water cooling should be used to
improve chip breaking.

To achieve a cutting speed of 25-30mm/min, the
following speed and feeds are recommended.

19mm diameter 24mm diameter 34mm diameter

rpm  Feed rom  Feed rom Feed
mm/rev mm/rev mm/rev
450 0.15-0.20 360 0.15-0.20 250 0.10-0.15

57mm diameter

Feed
mm/rev

42mm diameter

rom  Feed rpm
mm/rev

205 0.10-0.17 150 0.10-0.15

Cutting and forming

Hot forming and stress relieving
ABRAZO 400 is not suitable for hot forming or for
applications requiring stress relief.

ABRAZO 500

Flame cutting
Please see ABRAZO 400 on page 12 for further
information.

Shearing

Due to its high strength, shearing is not recommended.

Drilling

ABRAZO 500 can be drilled provided that care is taken.
Indexable drills equipped with replaceable carbide
inserts may be used, but drilling will require a very rigid
set-up, and copious cutting fluid. The following speeds
and feed rates apply (based on minimum 1500mm wear
life).

20mm diameter 25mm diameter 30mm diameter

rpom  Feed rom  Feed rom  Feed
mm/rev mm/rev mm/rev
590 0.1 470 0.1 390 0.1

Armour piercing HSS-Co drills are not recommended.

Milling
Please see ABRAZO 400 for further information.

Cold bending

ABRAZO 500 can be cold formed provided that any
flame cut edges are suitably prepared. Where possible,
cold bending should be carried out with the axis
perpendicular to the rolling direction, this being the less
onerous of the two directions. In general, bending radii
should be as generous as possible, at least 10 times the
plate thickness.

Should forming requirements be more onerous, detailed
advice can be obtained from Corus Technical advisory
services.

Hot forming and stress relieving

ABRAZO 500 is not suitable for hot forming or for
applications requiring stress relief.
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ABRAZO size range and properties

ABRAZO size

range and

properties

ABRAZO typical chemistry

Steel grade Thickness C Si Mn S P Mo Cr Nb \Y Ti Ni Cu Al B CEV max
range mm % % % % % % % % % % % % % % %

ABRAZO 400 6<t<19 0.14 0.45 1.35 0.005 0.015 - - 0.03 0.06 0.02 - - 0.03 0.002 0.40
19<t<40 0.17 040 140 0.005 0.015 0.15 0.15 0.03 - 0.02 0.25 0.25 0.03 0.002 0.52
40<t<80 0.16 0.35 1.25 0.005 0.015 0.50 0.25 0.03 0.03 0.02 - - 0.07 0.002 0.57

ABRAZO 500 12<t<65 0.27 0.35 1.30 0.002 0.015 0.20 0.20 - - - - - 0.07 0.002 0.64

ABRAZO steel plate tolerances on surface quality are to
BS EN 10163 : 1991 and on dimensions to

BS EN 10029 : 1991 except for flatness. ABRAZO 400
complies with the following flatness tolerance based on

a measuring length of 21000mm.

Nominal thickness mm Width Width

< 2750mm > 2750mm
6<t<8 6.0 7.5
t>8 4.5 4.5

For ABRAZO 500, the flatness tolerance is 6mm. Other
tolerances can be supplied. Please contact us to

discuss your requirements.
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ABRAZO plate size range
Table shows the maximum plate length available at

various widths by gauge. Please note that

intermediate gauges are available.

Plate width mm
Plate |> 1200 |> 1800 |> 2000 |> 2250 |> 2500 |> 2750
gaugee~ | <1800 | <2000 |<2250 | <2500 |< 2750 |< 3050
mm
6 ¥ * ¥ B B B
7 * B * * * *
8 12.0 12.0 12.0 12.0 * *
9 12.0 12.0 12.0 12.0 * *
10 12.0 12.0 12.0 12.0 12.0 12.0
n 12.0 12.0 12.0 12.0 12.0 12.0
12 150 150 15.0 150 15.0 15.0
25 15.0 15.0 150 150 15.0 15.0
15 15.0 15.0 15.0 15.0 15.0 15.0
20 15.0 15.0 150 150 15.0 15.0
25 12.0 12.0 12.0 12.0 12.0 12.0
30 12.0 12.0 12.0 12.0 12.0 12.0
35 12.0 12.0 12.0 120 12.0 12.0
40 12.0 12.0 12.0 12.0 12.0 12.0
45 12.0 12.0 12.0 12.0 12.0 12.0
50 12.0 12.0 12.0 120 12.0 12.0
55 12.0 12.0 120 12.0 12.0
60 12.0 12.0 12.0 12.0 sizes not
70 12.0 12.0 12.0 120 available
80 12.0 12.0 12.0

« Intermediate gauges available
* Available by agreement if discussed at time of initial enquiry.

Other plate sizes may be produced by arrangement.
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Care has been taken to ensure that this

information is accurate, but Corus Group plc,

including its subsidiaries, does not accept
responsibility or liability for errors or
information which is found to be misleading.
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Sales & general enquiries:

Sales office & headquarters
Corus Construction & Industrial
PO Box 1

Brigg Road

Scunthorpe

North Lincolnshire

DN16 1BP

T +44 (0) 1724 404040

F +44 (0) 1724 405600

E corusplates@corusgroup.co.uk

Technical enquiries and customer
support:

Plates technical advisory services
Corus Construction & Industrial
PO Box 1

Brigg Road

Scunthorpe

North Lincolnshire

DN16 1BP

T +44 (0) 1724 402106

F +44 (0) 1724 381949

www.corusconstructionandindustrial.com
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literature hotline:

T +44 (0) 1724 404400
F +44 (0) 1724 404433
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