
...to the last issue of 2015 of our
Members’ Bulletin. It has certainly been
a year of ups and downs for many of the
sectors we serve and in particular the
steel industry which is facing severe
difficulties.

Not the place for a 'soap box speech' here,
but let us hope that some common sense can
prevail before it really is too late for such a key
and core UK industry.

As you will notice, this is a packed issue and
the prevailing theme is undoubtedly
positive. Specialise. Diversify. Innovate. Train

and Retain. Qualities which all the successful
companies featured in this issue share. 

From Coupe Castings facilitating the
production of 'urban art sculptures' to CSC's
order book - full until 2019 for naval
requirements - to Forgemasters unique capability
to manufacture massive pieces of steel, IAC's
diversification into new markets - this issue is a
tribute to the creative thinking and positive spirit
of our members.

Looking forward to seeing you all at the
Annual Dinner!
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Japan shut down its entire
fleet of Nuclear Power Plants for
safety checks and upgrades
following the accident at
Fukushima in March 2011.

The mass shut down left
Japan without any Nuclear-
produced electrical power for
the first time since 1970.  With
very little fossil fuel reserves and
vast expenditure importing fuel,
Japan is pushing forward plans to
bring their 43 operable Nuclear
reactors back on line.  Around
24 Power Plants are in the
process of restart approval. 

The Japanese Nuclear
renaissance will be seen by some

as a lead that other countries
should follow. However, whilst
supporters of Nuclear Power
Generation see it as the natural
choice and essential to reduce
global carbon emissions,
opponents will continue to raise
the safety issues.

Whatever your view on the
Nuclear debate, whether these
plants continue to operate or
whether they are closed down,
we need to decide how we deal
with the radioactive waste left
behind.

Do we box it up and store it
in our back yard? Do we bury it?
Or do we recycle it (reprocess it
and use it again)?

Each of the above will
require engineered solutions so
as representatives of engineering
and of manufacturing we should
view the nuclear industry,
including decommissioning as an
opportunity. Watch this space...

On a slightly different note
but with some relevance to the
above, members of the BMPCA
were recently given an insight
into the world of automation.
Our October Business meeting
and AGM was held at the Head
offices of Siemens UK, in
Manchester.  

Brian Holiday, Managing
Director Siemens Digital Factory,
welcomed us to the facility and
then spoke about the role of
technology within industry. He
expressed his belief in the tools
that technology provides and
how they will allow us, in
manufacturing, to continually
develop and improve.

Following our meeting we
enjoyed an informative tour of
the facilities where we viewed
some of the technology that
Brian had spoken of, as we were
shown examples of industrial
control systems, human/machine
interfaces, and plant 
visualisation.

Message from the Chairman

Association News

Bob Coombes
Chairman

Bob Ruddlestone,
the Director of
the BMPCA,
welcomes Ross

Controls into membership of
the BMPCA. This is a
company with a global reach
and internationally
recognised products in the
field of pneumatic valves.
These products are essential
components of modern
manufacturing machines and
therefore compliment the
offerings of many of our
existing members.

ROSS UK is a part of the
international network of ROSS
CONTROLS®.  Headquartered in
the USA, ROSS CONTROLS® has

been servicing the fluid power
industry since 1921 and now has a
large selection of representatives and
sales offices across the globe. Utilising
the global operations, distribution and
service network of ROSS
CONTROLS®, ROSS UK Limited is
ideally positioned to provide
organisations with the highest quality
pneumatic valves, components and
control units along with ongoing
technical and application support,
wherever you and your customers
are located. With experience working
with the latest machinery and
equipment, the ROSS UK team are
able to deliver complex devices and
services to the UK-based market and
solve those individual, customer-
centric control problems with
bespoke solutions. 

Their access to a worldwide
distribution network of 145 stocking
representatives and distributors
ensures the products produced by
ROSS are not only manufactured to
the highest standards, but accessible
around the globe. From our UK
branch and under the wider ROSS®

name, they work to pave the way to
modern pneumatics for organisations
of all shapes and sizes.

Thanks to their knowledge of
pneumatic valve technology they
have experience in assisting a number
of key industries throughout the UK
and the rest of the world.

These industries include:

• Aluminium 
• Hollow glass 
• Metal forming 

• Automotive 
• Steel 
• Safety 
• Food 
• Pharmaceutical 

For further information, please
visit www.rossuk.co.uk 

BMPCA Welcomes 

‘‘

On the 15th of October Kyushu Electric Power Company restarted
its Sendai 2 Nuclear reactor, one month after its sister plant Sendai 1
became the first Japanese reactor to return to commercial operation.‘‘

Members please keep your news
articles coming in. Please visit us at
www.bmpca.org.uk

Ross Controls
to Membership



This is achieved by partnering
with key players in that sector. The
second of these events took place
on the 20th October at the
Advanced Manufacturing Park in
Catcliffe, Rotherham and our
partner was the Nuclear Advance
Manufacturing Research Centre
(NAMRC). 

This event was called
“Nuclear Now” and, as the
name suggests, was focussed on
opportunities in the Nuclear
supply chain. Over 100 delegates
attended and feedback was
extremely positive. Amongst the
delegates were 4 members of the
BMPCA. A significant amount of
money is being spent on
decommissioning aged nuclear
power stations and this will
continue to be the case for the
foreseeable future. 

Sufficient information was
provided by presenters to enable
anyone thinking of supplying to
this sector to start preparing their
company for entry. Overall it was
a huge success. The next event will
be in six months time so check
the website for details in the 
New Year.

The Special Metals Forum is a group of associations comprising UK Steel, BSSA,
EEF (Yorkshire and Humberside Growth Forum) UKTI and Tata Steel. 
The objective of the group is to organise supply chain events which highlight
opportunities for manufacturers in sectors that they currently do not supply into. 

BMPCA Director heads up the
Special Metals Forum Initiative
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A team of riders set off from South Wales for the 3rd IAC
Cycle Challenge, this year from Newport to South Devon.  

The 2015 ride took in some amazing sights of the West Country and
South Wales, including Clifton Suspension Bridge, Cheddar Gorge,
Exmoor and Dartmoor.

This years team of Matthew King, John Richards, Peter Lewis, Richard
Ellis, Andrew O'Brien, Keith Holland, Tony Dobbs & Hazel Dobbs
faced some steep hill climbs and breath-taking descents as they made
their way to the South Devon Coast.

The 3 day ride between 3rd and 5th September, covered 225 miles
and raised over £1500 for the Kids Cancer Charity.

RAISED OVER

£1500

IAC Raise much needed cash for cancer research



Sarclad’s Rolltex EDT is a fast
and reliable process of providing
surface textures on cold mill rolls
to outstanding accuracy and
consistency, with lower operating
costs and improved
environmental conditions
compared to other texturing
processes such as shot / grit
blasting.

Since developing the Rolltex
EDT machine, Sarclad has
discovered a gap in the market to
produce an affordable yet high-
tech solution for smaller capacity
requirements in aluminium and
low volume steel mills.

Sarclad’s Rolltex ECO
machine focuses on high quality
texturing for low volume
requirements, while maintaining
high quality repeatable texturing
results as well as simple operation
and adjustment.

• No compromise on texturing 
quality or performance

• No foundations or civil works 
required

• Fast project turnaround ensures 
quicker investment realisation

• The preferred industry solution 
for aluminium and low volume 
steel mills

Rolltex ECO is configurable to
suit roll shop layout and
availability of space while ensuring
Sarclad quality texture on your
roll surface ensuring maximum
performance.

Project Description 
Re-introducing a roll lowering table
and adding new equipment to
handle larger rolls associated with a
new product. 

Scope 
An existing relay-based safety
system was incorporated into a
new safety PLC system.

Safety Specification 
As a pre-requisite to the Safety
System design, IAC engineers
documented the Functional Safety
Requirements (FSR) for the Safety
Related Electrical Control System
and tabulated the Safety Related
Control Functions (SRCF) for the
Roll lowering table.
A risk assessment for the roll
lowering table movement was
carried out by the end user. 
BS EN1034-3 is the ‘C’ standard for
this machine and defines the safety
functions and recommended
minimum Performance levels.
The project utilizes a programmable
electronic device to control a safety
related system and hence the
equipment was designed in

accordance with the life cycle
defined in IEC 61508 – Functional
Safety of Electrical/Electronic/
Programmable Electronic Safety
Related Systems. 

Safety System Design 
The safety PLC consists of a
Siemens S7-1500F CPU with rack
PSU and I/O cards plus the
required number of distributed I/O
modules mounted in a common
cubicle with interface relays.
The existing access gates have been
re-equipped with safety gate locks
and a new gate introduced for the
roll handling area. 
New access stations are located
adjacent to the gates.
A Safety mat is located between
the winder and the roll lowering
table to protect operators
accessing these areas. 
Inside the rewind area is a safety
light beam to detect operators
presence in this area.
A safety laser scanner is located
between the roll lowering table on
the exit side and the roll handling
equipment to prevent table

movement whilst the operator is in
this area.
There are two operator jog
stations, one enables the table
lowering movement on the exit
side The second one is used to
raise the table to make contact with
the winder when removing rolls.
Each station consists of two PBs
which provide dual inputs to the
safety PLC.
The drives are isolated by means of
drive inhibit and supply contactors.
Speed monitoring relays are
incorporated for zero speed
detection
and policing
of crawl
speed.
Cylinder
locks and a
blocking and
venting
manifold are
fitted to the
Roll lowering
table
providing
two isolation
points.

Members News

Sarclad is a dynamic UK company supplying technology
products for the metals industry since 1977.  We are the
World leading supplier of Rolltex work roll texturing
machines and have a range of sizes to meet specific
capacity requirements.
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Paper Machine Safety System

Sarclad’s Rolltex 
EDT ECO Machine

Contact 
www.sarclad.com

Above:  Safety PLC

Below left: Roll Lowering Table 
& Laser Scanne

Below right: Winder Area Safety Mat



Members News

Metals Industry associated projects have always
contributed significantly to IAC’s annual turnover. 

The demise of the UK Steel industry over recent
years has meant that like many others we have
needed to search out other markets. 

As a result our customer base has 
widened and diversified. Not only have 
the faces of our customers changed, so 
too have the type of the projects 
we undertake.

5

Diversify
into new
markets



Ross Controls® is an
international manufacturer of
pneumatic valves, control systems
and safety products for the fluid
power industry.

Ross Controls® was founded
in 1921 and began making
pneumatic valves for use in the
steel industry and still maintains a
strong position within this industry
sector around the world.

Ross has continued to be an
innovator and is amongst the
leaders in pneumatic valve
technology. Ross’ focus is to
continue to be a formidable

competitor in key industries
where its technology offers
customers a distinct value
advantage.

Ross has ISO 9001:2008
certified facilities and sales offices
located in the United States,
Germany, France and Japan. In
addition, Ross has dedicated sales
offices in United Kingdom, Brazil,
India and China, which are
augmented by a world wide
network of distributors for a truly
global customer service capability.

For further information, please
visit www.rossuk.co.uk 

Metalock Engineering UK Ltd,
established in 1947 and part of
the Midroc Europe Group, works
with some of the largest, most
sophisticated and complex
equipment and serves a diverse
range of highly specialised
industries including
petrochemicals, processing, steel
and paper making, pressing and
forging, power generation and
marine and offshore.

Metalock’s Sales and Service
Manager, Mike Fish, a former Vice
Chairman of the BMPCA,
describes the opening of these
two new workshops as exciting
and timely. He comments “This
expansion demonstrates our
commitment and dedication not
only to existing customers in the
manufacturing and processing
industries by helping them to

maximise equipment efficiency,
productivity and profitability but
also, and very importantly, to new
customers both here in the UK
and internationally who may be
looking for cost effective, proven
expertise in bespoke
modifications or equipment
upgrades as well as maintenance
and 24/7 emergency repairs.”

He adds: “We will be looking
to recruit additional engineers and
technicians at our Coventry head
office, as well as in both the new
plants in Glasgow and Pembroke
Dock in South Wales as part of
our ongoing expansion
programme. With nearly 70 years
experience in our sector, we’re
proud of our reputation and track
record in on-site and off-site
precision engineering repairs in
the UK and, increasingly, overseas

too where we have
successfully undertaken
many challenging projects
thanks to our highly valued
and skilled engineers and
our considerable
investment in the latest
equipment.”
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Ross UK is a daughter company of Ross Controls® USA,
headquartered out of Michigan.

An established UK company specialising in hi-tech
mechanical equipment services and emergency repairs,
has recently opened new machining workshops and offices
in Scotland and Wales to meet growing demand.

An introduction to

Ross Controls

Metalock
PRECISION ENGINEERS 
EXPAND TO MEET UK 
MARKET DEMAND

We will be 
looking to 

recruit additional 
engineers and 
technicians…
Mike Fish, 
Sales and Service Manager

‘‘

‘‘

Contact 
www.metalock.co.uk



SAN DIEGO – 
(September 22, 2015)

Coal-fired power plant
personnel and coal producers
requiring consistent coal blends
and fuel quality can now use a
next-generation online analyzer
that offers a choice of two
neutron-producing sources. 

The Thermo Scientific CQM
FLEX coal analyzer can
incorporate either an electrically-
driven neutron generator or
Californium (252Cf) as its
neutron source. With the neutron
generator configuration, the CQM
FLEX analyzer can measure
elements such as carbon,
hydrogen and oxygen in addition
to ash constituents. Additionally,
the analyzer can be reconfigured
to switch to Californium as a
neutron source, offering flexibility
throughout the lifetime of the
analyzer. 

“Managers, quality control
personnel and engineers at
power plants and coal mines must
minimize variations in coal quality

to remain efficient and profitable,”
said Kevin Gordon, Global
Marketing Manager for prompt
gamma neutron activation analysis
at Thermo Fisher Scientific. 
“We designed the CQM FLEX to
accurately measure, and rapidly
report on, levels of sulfur,
moisture, total ash, calorific value
and many other critical
parameters, including ash
elemental concentration,
improving overall plant
productivity.” 

As a sampled stream analyzer,
the CQM FLEX controls the flow
of coal through the analysis zone,
providing minute-by-minute
elemental data on coal quality,
enabling plant personnel to
respond quickly to process
variations and make corrective
decisions. For power plants and
coal mines in regions with
complex and variable coal quality,
such as China, India and Southeast
Asia, the CQM FLEX is designed
to ensure that coal sourced from
multiple suppliers is properly

blended to meet boiler design
specifications. 

Additional features/benefits
of the Thermo Scientific
CQM FLEX coal analyzer
include: 
• Fixed geometry analysis zone,

designed to enable consistency
and repeatability while
negating adverse effects of
belt-loading variations; 

• Prompt gamma neutron
activation analysis (PGNAA)
technology allows for the non-
destructive measurement of
material composition by
generating a subatomic
reaction between a neutron
and the nucleus of an atom; 

• Direct measurement of
calorific value by analysis of
carbon, hydrogen and oxygen                             
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New online elemental analyzer 
offers choice of neutron sources to 
enable optimization of coal quality
Thermo Scientific CQM FLEX coal analyzer provides coal-fired power
plants & coal producers with enhanced online analysis for quality control

Comprehensive, easy-to-use operator interface provides extensive data analysis capabilities. 
More information on the Thermo Scientific CQM FLEX coal analyzer can be found at www.thermoscientific.com/cqmflex. 

Our Aluminium Rolling Technology Course is
10 years old this November!  The first one took
place in November 2005.  Since then we've
trained people from 56 different companies in
32 different countries.  The new web site
contains information about the course including
a course summary and the registration form.
Next year's courses will take place on the
following dates: 9-13th May 2016 and 14-18th
November 2016. Contact our website for
course detail using the link below:

Rolling Technology Course -
10th Anniversary

Thermo Scientific CQM FLEX coal analyzer

Innoval launch new website 
www.innovaltec.com

http://www.innovaltec.com/aluminium-
training-courses/aluminium-rolling-
technology-course/ 



But what helps the company
continue to live on in the face of
such competition is its ability to
specialise and diversify. 

The firm, which employs more
than 750 people, is able to focus on
producing complex engineering
components and parts for a variety
of industries from containment
vessels for nuclear power stations,
parts for wind turbines and offshore
structures through to rolls for the
production of sheet steel in the
automotive industry.  

Mark Tomlinson, Forgemasters'
Group Development Director, said
few plants worldwide could produce
any single piece of steel larger than
10 tonnes, while the largest
Forgemasters had made was more
than 600 tonnes – or the equivalent
in weight of a mile-and-a-half traffic
jam.

“There is a group of about 6-12
companies in the world which can
make the things we can – and it is
our knowledge and experience of
the processes we employ which puts
us at the top of those 12
companies,” said Mark.

“And the reason we can
continue to operate in a high-cost
western-European environment is
through innovation.” 

But it is no secret that falling oil
prices are having a dire effect on the
North Sea supply chain and
manufacturing is experiencing a
tough time. 

And so, in order to weather
such challenging times Forgemasters
has learned to vary its market
offerings.  

Mark said: “Since our
management buyout in 2005 we have
tried to keep a diverse product
range and not to
be dependent on
any one sector
and our general
level of activity
will switch areas
depending on
how busy they
are.

“So, at the
moment we have seen more interest
from customers who are not so
busy taking the opportunity to re-
vamp their equipment.”   

The company has also set up its
own research and development arm
named Sheffield Forgemasters RD26,
which allows it to simulate all of its
projects through computer-
modelling before work is begun. 

This allows the company to
make something completely new and

have the
scientific know-
how to go ahead
based on virtual,
rather than
physical
prototypes.

It also
works closely
with the
University of
Sheffield Advanced Manufacturing
Research Centre to develop
technical capabilities and innovative
manufacturing techniques, which
help it stay at the forefront of the
civil nuclear supply chain.

Sheffield
has one of the
highest
student
retention rates
in the country
– which means
there is a
plentiful supply
of graduate
recruits for its

qualified engineers and scientists to
help keep Forgemasters at the top of
the advanced manufacturing pecking
order.

Mark said: “One thing we have
to acknowledge is that all the
companies in the Sheffield region are
reasonably specialist – there are not
many people who do what we do. 

“It is not always easy to get
someone and fit them into a hole we
have so we do have to grow our

own – the skills are there but there
has to be a continued commitment
from ourselves to keep a healthy
balance.”

To this end Forgemasters is
fortunate to have an abundance of
manufacturing training centres on its
doorstep and places its 16-18 year-
old trainees at Waverley’s Advanced
Manufacturing Research Centre, 
Stocksbridge’s Tata Training Centre
and Rotherham College. 

“Sheffield is one of the best
places in the country for the basic
skill levels,” said Mark.

“We have around 40 apprentices
at the moment and our scheme has
been a real success story – there is
no shortage of young people wanting
to take up a career in advanced
manufacturing.

“And they see the benefit of
coming to a company that is
committed to training young people
and giving them a career path early
on.”
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Sheffield Forgemasters

Specialise Diversify

Although Sheffield 
is known as Steel City 
it is perhaps unsurprising to
know that in terms of output by
volume, it, along with the rest of
the UK, it is a minor player. 

For more information about
Forgemasters visit 
www.sheffieldforgemasters.com

Sheffield Forgemasters, perhaps the city’s proudest
modern export, can produce around 100,000 tonnes of steel
per year, which is really just a fraction of what its
counterparts in India and China can churn out - with some
plants producing between 5-10 million tonnes per year. 

Since our management 
buyout in 2005 we have

tried to keep a diverse product 
range and not to be dependent 
on any one sector...

Mark Tomlinson‘‘

‘‘

Mark Tomlinson Forgemasters Group Development Director
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News that Chesterfield
Special Cylinders’ (CSC) has
secured another £2 million
worth of orders from
overseas navies has
confirmed CSC’s position as
the leading supplier of high
pressure container systems
to friendly navies around
the globe.

The orders are highly
significant as they continue CSC’s
dominance of the market that
began with its long-standing
contract with various direct
suppliers to the Ministry of
Defence.

CSC has been contracted to
design and manufacture bespoke
high pressure gas cylinders for
various countries’ submarine
fleets.  It has also been awarded
contracts to provide cylinder
systems for specialist fire-fighting
operations in South Korea, with
further orders for cylinders to be
installed on naval ships, on top of
current orders from long-
standing customers taking the
company’s naval order book
through into 2019.

CSC’s specialist maintenance
and repair department – the
world-renowned Integrity
Management team – has also
been contracted to support
various friendly foreign navies’
high pressure gas systems and to
provide spare parts and

maintenance services.
Key elements of the new

contracts have come from
Germany-based industrial giants
such as valve and filtration
specialist SAB Schünemann
Bremen and special systems
company Noske-Kaeser from
Hamburg. 

CSC MD, Mick Pinder, says:
“CSC’s  reputation amongst the
world’s friendly navies is now
second to none and we are
consistently winning orders
across our range of products and
services.  These are the world’s
most demanding clients and the
contracts are testament to CSC‘s
precision engineering and the skill
of our integrity management
team.

“These applications
demonstrate CSC’s ability to
manufacture to a wide variety of
international standards, with
special products in specialist 

applications, with some
applications running up to 400
bar in working pressure.”  

CSC’s oxygen cleaning
service fulfils hi-spec
requests.

CSC has also been asked to
manage the safety-critical oxygen
cleaning process of key
components for aircraft and
submarines for various countries’
air forces and navies.  The process
involves the careful removal of
hydrocarbons from within
cylinders intended to carry
breathing oxygen in submarines
and aircraft.

CSC carries out this service
in its bespoke oxygen cleaning
facility, developed with BAE
Systems and believed to be the
most advanced cylinder cleaning
facility in the world.

The most recent projects
have included work on the air
breathing systems for the US Air
Force’s Raptor F-22 fleet,
following an order from key
supplier Honeywell, and for BAE
Systems’ Astute submarine
breathing cylinders.

Oxygen cleaning is offered as
part of the new cylinder design
and manufacture service and as
an element of CSC’s integrity
management offer which
addresses the need to inspect,
test and maintain cylinders that
are already installed and in use.

Cylinders benefiting from this
technique include those used on
ejector seats up to much larger
cylinders used on submarines’ for
breathing gases.

£2m of orders confirm 
CSC as leading supplier 
to global navies 

Chesterfield Special Cylinders 

...Also secured major
safety-critical oxygen
cleaning contracts for
overseas armed forces

Contact 
www.chesterfieldcylinders.com
for further information

Above: Mick Pinder CSC  MD



After hearing about Coupe’s
expertise, earlier this year the
company was approached by Ralf
Sander, an innovative sculptor
with a novel and exciting
sculpture design concept. Over
the subsequent weeks, Ralf
worked with the Coupe
engineers to create two sculpture
patterns which, when arranged in
a certain manner, create a
changing viewing experience
depending on where a person
stands. 

The pair of castings have a
combined weight of 6,000kgs and
were manufactured using
polystyrene patterns; a process
which employs a sacrificial
pattern similar in principle to the
lost wax casting process. As
molten metal is poured into the
pattern the polystyrene is melted
away, leaving a high quality
solidified product in its place. 

This innovative process was
pioneered by Coupe as a cost
effective, quick delivery solution
to supply large, complex and/or

heavy castings in cast iron. The
process delivers highly accurate
patterns at less than 1/3rd of the
cost and in half the time of
traditional wooden patterns. 

During the moulding process
the mould assembly of Ralf’s
sculptures stood over 4m tall so
was therefore assembled in the
factory’s pit to allow greater ease
of access. Once cast and cooled,
the sculpture was carefully and
accurately dressed and shot
blasted so not to affect the final
aesthetic look. 

After inspection, the
innovative cast iron sculpture,
named "The Wanderer", was
dispatched to Southern Ireland
where it was placed in a
prominent position adjacent to
the footbridge in the beautiful
park of Drogheda, some 55km
north of Dublin. 

The unveiling ceremony was
attended by a number of local
people and dignitaries to the
delight of Ralf, who expressed his
gratitude to everyone at Coupe

for manufacturing the
sculptures. 

Coupe Castings
is a preferred
architectural
manufacturing
partner for many
local, national and
international artists
and sculptors,
specifically those
who wish to push
the envelope of what
can be achieved with
very large and heavy
iron and steel
castings.

Members News
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Casting the Unusual
Coupe Castings

Over the years Coupe Castings has worked with
many local and nationally acclaimed sculptors,
developing an expertise in manufacturing
architectural sculptures in various metals
including cast iron. 

Contact 
sales@coupecastings.com
for further information
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Replacement Needle Valves
Manufactured for UK Hydropower Stations

Providing a replacement cast
and machined valve body for
such an important assembly
should be entrusted to only the
most competent supplier as a
structural failure of the valve
body due to poor workmanship
in a high pressure application is
something that every engineer
and plant manager wants to
avoid.

Earlier this year, after a
comprehensive client review
process, Coupe Castings was
pleased to receive an order to
manufacture a large replacement
needle valve body for a UK
Hydro Power station.

The 6 foot (1.8m) diameter
valve body casting weighing over
5 tonnes, was extracted from
service and dispatched to the
Coupe facility in Preston for its
engineers to take a closer review.
The valve body included a series
of complex chambers and
cavities, each with various
machined surfaces. During
examination it was clear that the
valve internal casing had suffered
from cavitation and pitting due to
water flows.

As the client had a limited
amount of technical information
for the original Needle Valve,

Coupe Castings offered the
value-added service of measuring
the valve to ensure the new
patterns and the resulting
replacement casting not only
technically conformed to the
client’s expectations but also was
an excellent fit into the existing
pipework.

Coupe Castings belong to the
Eaves family of companies, which
also include Eaves Machining, the
UK leader in large and heavy
subcontract CNC machining. The
client favoured the Coupe-Eaves
supply option as it preferred the
‘one-stop-shop’ manufacturing
solution as opposed to
interacting with multiple
suppliers, where supply
responsibility on such a complex
product can easily be lost. 

Once the ductile cast iron
needle valve body had cooled
and been finished and inspected
it was sent to the Eaves machine
shop for precision CNC
machining.

This order is another
example of the Eaves family of
companies ability to serve Power
Generation sector clients with
turnkey manufactured solutions,
high-integrity, large and heavy
CNC machined castings.

Needle valves are typically used as outlet flow control
valves in hydropower installations. They offer a high degree
of flow control and their robust design means that they can
operate flawlessly for many years. However, like most
mechanical assemblies with moving components, items
such as the valve body will eventually wear beyond
economic repair and therefore will need replacing. 

For further information about our turnkey manufacturing
supply service please see www.coupecastings.com and
www.eavesmachining.com or contact us on 
sales@coupecastings.com



TECHNICAL PAPER & 
CASE STUDY ON...
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Continuous Caster Foot
Roll Life Improvements

Introduction 
Continuous casting, be it bloom, billet, or slab, utilises rolls to support
the cast steel whilst it solidifies after withdrawal from the mould. Wear
of these support rolls can impact slab quality and is typically managed
through a planned maintenance schedule. The cost and performance of
the support rolls used in the continuous caster is influenced by many
factors including the operating characteristics of the caster, roll design
and bearing performance. However, it is often the surface composition
and hardness of the support rolls that has the dominant effect on the
life of the roll and consequently the cost of the maintenance schedule
adopted.

Despite the many developments in cladding technology such as laser
cladding and thermal spraying, the submerged arc welding (SAW) and
open-arc welding (OA) processes remain the de facto standard for the
cladding of rolls. This can be attributed to the high deposition rate and
cost effectiveness of the processes that are yet to be matched by
alternative techniques.

The flux-cored welding wire employed by both the submerged arc and
open arc processes are a proven cost-effective option and provide an
opportunity to tailor the composition of the surface cladding to the
demands of the application.

The Role of Alloy Design in the Cladding of
Continuous Caster Rolls.
Current understanding suggests that the optimum microstructure for
the weld-clad layer on a caster roll is characterised by a martensitic
microstructure with <10 volume % delta-ferrite (with no retained
austenite) uniformly distributed at the prior austenite grain boundaries.
Martensitic stainless steels therefore remain the standard for the
cladding of caster rolls, with standard grades such as 410, 414 and 420
as well as many proprietary grades often used. The high yield strength
and low coefficient of thermal expansion of the martensitic
microstructure, compared to an austenitic material, reduces the
susceptibility to thermal fatigue, whilst the temper resistance ensures
good high temperature hardness.

More highly alloyed materials, that would certainly improve absolute
corrosion resistance, often promote the formation of significant delta-
ferrite or retained austenite volume fractions within the matrix due to
an inappropriate balance of the austenite and ferrite stabilising
elements as summarised by the Schaeffler diagram, Figure 1. Significant
second phase volume fractions can severely undermine the

performance of the caster roll cladding because of the differences in
the chemical, mechanical and thermal response of the microstructural
constituents to the service environment. 

Furthermore, the necessity to avoid retained austenite and limit delta-
ferrite, places a burden of responsibility on the welding consumable
manufacturer. In practice, this means that raw materials, consumable
manufacture and all aspects of quality assurance must be to high
standards to meet the compositional and microstructural requirement
of the clad layer.

Often a single grade of martensitic stainless steel is used to clad all the
rolls throughout a continuous caster. However, the rolls in different
parts of a caster often wear at different rates because they are
exposed to different mechanism of degradation. For example, the rate
of wear of rolls in those segments associated with slab bending and
unbending can be greater than in those segments that do not actively
deform the slab, as described in Figure 2 for an established European
caster. Furthermore, the drive rolls within a segment can wear up to
three times faster than the surrounding idle rolls, as demonstrated in
Figure 3 for a South American slab caster.

Roll welding, using either the submerged-arc or open-arc welding process, has been
used in the steel industry since the 1970s for the cladding of continuous caster rolls.
Despite the relative maturity of the underlying technology, more recent developments
in both consumable alloy design and welding automation have ensured that the
technology of weld cladding remains the most cost-effective technique for optimising
the life-cycle cost of continuous caster rolls and hot strip mill process rolls.

Recent developments in welding consumable alloy design and material selection have
improved the life of critical components such as the foot rolls in the continuous caster
as highlighted subsequently.

Figure 1. Typical microstructure of 414 type weld deposit and potential blocky second phase
due to poor control of welding consumable. 
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The concept of Zoning addresses this variation in roll performance due
to location within the caster by promoting the use of different cladding
materials and welding strategies to meet local requirements and
optimise the life-cycle cost of each roll, segment and thereby the caster. 

As described in the following case study, the flexibility of the flux-cored
welding wire allows specific materials to be developed to address the
specific needs of individual rolls.

CASE STUDY: Foot Rolls
The mould foot rolls are probably subject to the most extreme
conditions of any roll in the continuous caster. The relatively small
diameter is essential to minimise roll pitch and maximise slab support
to help prevent bulging and breakouts. However, the rate of roll
rotation, and therefore thermal and mechanical cycling, contributes to a
greater rate of roll degradation than experienced elsewhere in the
caster.

Moreover, the proximity of the foot rolls to the mould and the
increasing use of fluoride-containing mould powders can expose the
foot rolls to a corrosive environment not experienced by rolls further
down the caster. Together with fluctuating thermal loads this can result
in a rapid loss in roll diameter.

In such circumstance the 12wt%Cr martensitic stainless steels are often
insufficient, either as centricast rolls or as weld clad rolls. As shown in
Figure 4, rolls clad with 12wt%Cr material can suffer significant material
loss, due to a complex combination of various corrosion-erosion and
wear mechanisms. Regular scheduled replacement of the foot rolls is
therefore necessary which can reduce the productivity of the caster.
The development of a flux-cored welding consumable designed
specifically to improve the life of the foot rolls was therefore deemed
justified.

Alloy Design Overview.
Design of the flux cored welding consumable for cladding of foot rolls
considered both the absolute performance of the final cladding and the
cost and manufacturing aspects.

With regards to manufacture, both the mass fraction of the powder
core and the sheath material were all considered. The sheath material
of the flux-cored wire can contribute anywhere from approximately
55% to over 90% of the alloy content of the wire, with the core
contributing the balance. The sheath can in theory be made from any
formable metal available as thin strip, with mild steel, stainless steels,
nickel and cobalt alloys typically being used.  Not surprisingly, the sheath
material used can have a significant impact on cost.

Unfortunately, no single definitive test is currently available that can
access the relative performance of a material under conditions
comparable to those experienced by the foot rolls in service. However,
customer feedback consistently reported that corrosion was a principle
consideration, which was further supported by inspection of used rolls. 

A range of flux-cored welding alloys, as described in Table 1 were
therefore manufactured with increasing alloy content aimed at
improving the corrosion resistance of the clad layer relative to that
achieved using the standard 414 type cladding.

These samples of materials A-F were subject to Electrochemical testing
using the Voltalab Potentiostat from Radiometer Analytical. Testing was
undertaken on all samples using the parameters described in Table 3.

Figure 2. Example of varying rates of roll wear rate throughout a continuous caster

Figure 3.  A Comparison of the rate of wear of drive rolls and idle rolls within a given segment

Figure 4. Typical surface
condition of foot roll clad
with 12wt%Cr material after
limited service showing
extensive degradation.

Table 1.  All-Weld metal nominal composition of alloys manufactured.

Table 2. Welding parameters used to produce all weld metal samples.

Table 3. Parameter Ranges used in Poteniodynamic Corrosion Testing
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A summary of selected results is shown in Figure 5. The relative
corrosion resistance of the alloys is in-line with expectation based on
the alloy content of the wire, with alloys E and F consistently
demonstrating greater resistance to corrosion than alloys A-D. It is
pertinent to note that alloy E was manufactured using a mild steel
sheath and alloy F a nickel sheath. The unit cost of alloy F is therefore
up to 4 x more than that of alloy E.

It is recognised that the testing undertaken is, in no way, a direct
simulation of the corrosive conditions experienced by foot rolls during
services. However, the evidence collated was sufficient to justify a series
of commercial trials, as discussed subsequently.

Commercial trials of Alloys E and F were undertaken at a number of
continuous caster facilities around the world. Figure 6 and Figure 7
summaries the results of a commercial trial undertaken with Alloy F
and Figure 8 and Figure 9 a separate trial of Alloys E and F. In both
cases the foot rolls were clad with two layers of the flux-cored alloy
using the submerged arc welding process. 

It must be acknowledged that due to the nature of the commercial
trials many variables were not controlled or recorded during the
course of the trial. However, the difference in performance between
the original rolls and rolls clad with Alloys E and F are quite clear and
can not be accounted for by anything other than the composition of
the roll cladding. Moreover, the results demonstrated that corrosion
can dominate foot roll degradation and is therefore a critical material
selection criteria for foot rolls.

The above results also demonstrated that despite the limitation of the
early corrosion testing it did provide evidence, albeit limited, as to likely
cladding performance under the conditions of extreme corrosion. 

Future Opportunities For Roll Cladding.
As the previous case studies have demonstrated, focused alloy design
has enabled the life of individual rolls within the caster to be improved.
By continuing this focused approach, in conjunction with the end user, it
is proposed that further significant developments in roll life and costs
can be made.

Despite the obvious maturity of the arc weld cladding of rolls it is clear
that further development of the technology is still possible through
application-specific alloy design. Together with improved weld quality
and productivity improvements through improved machine
automation, it is proposed that the technology of weld cladding can
continue to add significant value to the management of support rolls in
the continuous caster.

Figure 5. A comparison of the electrochemical polarisation characteristics Alloys A-F

Figure 6. Result from commercial trial with Alloy F showing reduced rate of wear of alloy 
F compared to 414 type cladding.

Figure 7. (A) Roll clad with 414 type alloy showing >0.6mm of wear after 500 heats and (B)
Alloy F showing <0.05mm wear after 500 Heats.

Figure 8. Results of Commercial trial with Alloy E and F.

Figure 9. Photographs of Foot rolls clad with (A) 12Cr material after 200 heats (27,600T)
with an estimated >4mm wear and (B) a roll clad with Alloy F after 2500 heats / (345,000T)
showing negligible “wear”.

Continuous Caster 
Foot Roll Life Improvements

For further information contact:
E: info@corewire.com   T: +44 1252 517766

www.corwire.com
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