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Group photo of participants at the Steen 
Summit, a gathering on Bill's 80th birthday of 
some of the people that AILU's first President 
inspired during his career in Laser Materials 
Processing. For a full photo and names see p2.

As AILU moves towards its 20th birthday (in 
2015) there are items in this issue that point to 
the continued growth in Association activity: the 
formation of a new AILU SIG, the announcement 
of an AILU-led UK LMP roadmap, a strong 
workshop and exhibition presence at the start of 
2014 and a date and venue for ILAS 2015. 

The principal objectives of AILU 
include:

 • To foster co-operation and collabo-
ration on non-competitive technical 
matters and provide a forum and 
mechanisms for sharing experience 
and expertise.

• To encourage the expansion of laser 
use into applications where they can 
add value and increase company 
competitiveness.

 • To represent and promote the inter-
ests of industrial laser users.

 • To disseminate professional and 
other information to members.

 • To promote best practice in the 
commercial applications of lasers in 
materials processing and allied tech-
nologies.

 • To support the maintenance and 
improvement of standards of laser 
safety and performance.

AILU membership is a valuable source of 
information concerning laser technology 
and applications. Benefits include: 

• Subscription to The Laser User, the 
leading magazine on laser applica-
tions with news and views from the 
UK and world-wide.

• A 'hot-line' consultancy service pro-
vided by members for members.

• Free entries in the AILU Product and 
Services Directory on the web site.

• Regular meetings, including mem-
bers-only meetings and open work-
shops e.g. where key areas of tech-
nology are open for discussion.

 • Access to the members' area of the 
web site with lots of technical articles 
plus frequently asked questions, cur-
rent laser safety and performance 
standards etc.

• Major discounts on registration fees 
for events organised by AILU and 
affiliated bodies.

The AILU objectives

Benefits of  
membership 

Helping you make the most of laser technology

Joining AILU
We are a non-commercial non-profit-making organisation driven by a fascination for 
lasers and their potential in manufacturing, and by a desire to help members make 
the most of laser technology. 

If you have an interest in laser technology and/or applications and are not already a 
member of AILU, then do consider joining the most active association of users and 
suppliers of laser-related equipment and services bar none. 

The cost of membership is modest and the potential benefits huge. 

Apply for membership on line by following the 'AILU membership' link at

www.ailu.org.uk
or simply contact the AILU office at 

+44 (0)1235 539595

AILU for me is all about its Job Shop 
Special Interest Group. The group 
doesn’t mean a club of doddery old 
b*****s looking down on the industry try-
ing to pretend they know it all. It does 
mean a club of doddery old b*****s 
getting together now and then - in an 
attempt to improve the industry - offer-

ing advice to anyone who wants it, 
often over a curry and lager.

AILU, particularly the Jobshop SIG, 
facilitates the open exchange of advice 
and information. We have no secrets 
(well not many anyway) and are willing 
to discuss, with almost anyone with a 
genuine interest, how we do what we 
do. The surveys that the Jobshop SIG 
organises are money savers and will, 
almost certainly, pay your AILU mem-
bership fees many times over. More job 
shop members should try it!

Dave Lindsey
Managing Director  
Laser Process, Cannock

What does AILU membership mean to me?
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ASSOCIATION NEWS

OBITUARY
Chris Peace

Christopher Peace, one of the early pioneers of laser job shops, 
died on 1st August 2013.

Chris founded the Laser Cutting Company in Sheffield in 1981, 
starting off with a Coherent Everlase 325 CO2 laser. This first 
laser was used to process ceramic tiles for hybrid microelectronic 
devices. He developed and expanded the business on a number 
of sites in Sheffield until his retirement in 2006, at which time the 
company had 11 Laser systems in operation.

Chris enjoyed the challenge of building bespoke laser systems to 
produce innovative products and was particularly successful in designing machines 
capable of producing tubes for the oil and gas sector. Whilst the machines were in 
build he liked nothing more than donning his overalls on an evening to help in weld-
ing up the machine frames.

One of his other great passions was lifting and moving heavy pieces of equipment. 
Chris was in his element when a large crane had to be brought in (the bigger the bet-
ter in Chris’s opinion): he would turn up in his work clothes early in the morning and 
take charge of the lift and he would have a smile on his face all day long. 

A number of the laser companies in existence today have been formed by people 
who, like myself, were ex employees of The Laser Cutting Company and who ben-
efited from the experience and knowledge they gained whilst working for Chris.

John Cocker

A Big Thank You from the ESP KTN
A letter to AILU from Anke Lohmann of 
the ESP KTN 

The Electronics, Sensors, Photonics 
Knowledge Transfer Network (ESP KTN) 
would like to thank AILU and its mem-
bers for their contribution to the recent 
Technology Strategy Board funding call 
“Lasers for industrial processing”. 

It is provably not far from the truth 
to assume that the Laser Materials 
Processing strategy workshop held in 
Farnham in 2012 and the resulting AILU 
report significantly influenced the deci-
sion by the TSB to provide funding in 
this particular area. For example, as part 
of the justification of the call the TSB 
references the AILU Farnham report:  
“Despite the UK’s leading role in the 
development of the first industrial lasers 
and the still healthy state of research and 
development in this country, laser use 
per unit of production in the UK is only 
10% of that in Germany (the Association 
of Laser Users).” This is a significant 
sentence in the document.

Not only did AILU provided direct input 
into the TSB during the scoping proc-
ess for the call, but also indirect input 
by encouraging its members to answer 
an ESP KTN/AILU questionnaire about 
the areas UK companies would benefit 
the most from TSB funding. We received 
over 100 responses, this high number 
we believe to be largely due to AILU's 
promotion. The responses highlighted a 
wide range of different laser processes 
and materials and as a result the scope 
of the funding call was left very broad.

Finally, ESP KTN, together with AILU, 
organised events to disseminate the call 
and provide networking opportunities for 
those seeking partners in the collabora-
tive call. AILU suggested the geographi-
cal areas for those events, helped with 
keynote speakers as well as promoted 
them widely. As a result of joint AILU and 
ESP KTN initiative, we achieved attend-
ance of over 130 people to our events, 
making them a success all around. 

ESP KTN has greatly benefited from 
AILU’s input, a task we could not 
have achieved on our own and we are 
pleased to have such strong links with 
AILU. We are looking forward to future 
collaboration because one thing is clear, 
there is still a lot of linking up to be done 
if the UK manufacturing sector is to opti-
mise its exploitation of laser materials 
processing technology. 
Anke Lohmann   ESP KTN
E: anke.lohmann@espktn.org

New SIG in Machine Safety
What started off as an suggestion by 
Dean Carpenter (Laserite) and Andy 
Toms (TLM Laser) over coffee during 
MACH 2012 has become a new AILU 
Special Interest Group.  

At a meeting held on 6 November 
at TLM Laser, Stoke Prior near 
Bromsgrove, a group comprising Mike 
Barrett (Pro Laser, Mike Green (AILU), 
Roy Harris (Coherent UK), Neil Main 
(Micrometric), Peter Ramsden (Electrox), 
Derek Roberts (BOFA International), 
Andy Tom (TLM Laser) and Mark 
Wilkinson (Laser Beam Products) 
elected Andy Toms to lead the group. Its 
principal activity at this time will be to 
address safety concerns with desktop 
laser machines and especially their use 
in schools and colleges.

For further information contact the AILU 
Secretary. 
E: mike@ailu.org.uk

Step forward for UK LMP Roadmap
Thanks to financial support from the 
newly formed Centre for Innovative 
Manufacturing in Laser Based 
Production Processes and in-kind contri-
butions from the CIM, the ESPKTN and 
BIS, AILU is now able to take forward 
the leading recommendation from the 
Farnham Castle LMP Strategy Meeting 
of February 2012 to produce a roadmap 
for laser materials processing in the UK. 

Material is being assembled and a ques-
tionnaire will be composed for wide cir-
culation within the UK laser community. 
A meeting will take place on 5 March 
2013 to complete the review of submit-
ted material and agree the conclusions 
of the exercise, after which the first 
draft of what we hope will be a regularly 
updated guide for UK investment in this 
key area of Photonics activity will be 
produced. 

E: mike@ailu.org.uk

Aptia Solutions

Coherent (Deutschland)

Croft Additive Manufacturing

Fraunhofer Centre for Applied 
Photonics

Fujikura Europe

Hollinbrow Precision Products

LaserAge

Malton Laser Limited

Qioptiq

Scarab

SSAB Dobel Coated Steel

Yorkshire Laser Fabrication

WELCOME TO NEW and RETURNING CORPORATE MEMBERS
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PEOPLE AND INITIATIVES

Delegates at the Steen Summit: l to r: Dr Paul Monson, GE Power & Water; Jiho Han, University of Cambridge; Prof Mariano Perez-Amor University of Vigo; Prof 
Juan Pou, University of Vigo (Portugal); Prof Malcolm Gower, Imperial College; Dr Jack Gabzdyl, SPI Lasers; Dr Charles Marsden, CooresTek; Dr Mike Green, 
AILU; Miroslav Hrabovsky, Palacky University and Institute of Physics of the Academy of Sciences of the Czech Republic; Dr Peter Modern (retired); Dr Martin 
Sparkes, University of Cambridge; Prof Jeng-Ywan Jeng, National Taiwan University of Science and Technology; Dr Andrew Cockburn, University of Cambridge; 
Wenhe Feng, University of Cambridge; Prof Lin Li, University of Manchester; Dr Jose Greses, EOS Gmbh, Germany; Prof Bill O'Neill, University of Cambridge; 
David Hopkinson, University of Cambridge; Prof Bill Steen; Prof Graham Mccartney, University of Nottingham; Mrs Margaret Steen; Dr Matt Henry, Cerberus 
Black; Chris Courtney, CJC Technology; Prof Jyoti Mazumder, University of Michegan, USA; Prof Ken Watkins (retired); Prof Jonathan Lawrence, University of 
Lincoln.  Missing is Dr Alois Koutny, Laser-Tech, Czech Republic

People
Bill's 80th Birthday Bash
Most of Bill's past PhD research stu-
dents and many others with whom 
he has had significant laser process-
ing contact with over the years were 
invited to 'Bill Steen's Laser Summit' 
on 16 September at the Institute for 
Manufacturing, Cambridge University. 

Organised by Bill O'Neill, the Summit 
comprised a day of celebratory presen-
tations followed by an evening dinner 
in Downing College. During the dinner 
Bill was presented with a laser engraved 
glass sculpture.

The delegate photo above is an amaz-
ing testimony to the impact that Bill has 
had in the development of the Laser 
Materials Processing community in the 
UK and worldwide. This includes Bill's 
leadership of AILU as its first President 
during its first 8 years, during which the 
Association developed into the dynamic 
organisation that it is today. 

Summing up the sentiment of the event 
Bill said, "I thoroughly enjoyed the day 
of course, but more than anything I think 
we have all appreciated this chance to 
get together and remember what has 
been an exciting time for us all in many 
different ways. We enjoy a common his-
tory, a common devotion to lasers and 
a desire to help others engage with this 
brilliant technology"

Lin Li
Lin Li, Director of the 
Laser Processing 
Research Centre at the 
University of Manchester 
and Head of the 
Manufacturing Research 
and Resource Group 
at the University, has been awarded the 
Sir Frank Whittle Medal by the Royal 
Academy of Engineering. The Award 
is given in recognition of outstanding 
and sustained achievement; the field of 
activity changes every year and in 2013 
the medal was awarded for Engineering 
Innovations in Manufacturing. 
E: lin.li@manchester.ac.uk

Jose Ramos
After 21 years at 
AIDO where he rose 
to Head of the Laser 
Department, Jose 
Ramos de Campos has 
taken a position of R&D 
Manager at LASEA (Laser Engineering 
Applications) in Belgium, . LASEA is a 
provider of reliable, efficient, and innova-
tive laser solutions for industry mainly 
focused on microprocessing and poly-
mer joining.
"I’m missing being away from Spain, but 
I’m happy and excited about taking this 
big step. One of the things that attracted 
me most is that LASEA is very active 
and successful in national and inter-

national R&D projects,” said Jose. The 
projects include: PMJoin (laser joining of 
hybrid plastic-metal components) and 
LASHARE (sharing knowledge on laser 
based equipment); both EU funded. 
E: jaramos@laser-ea.com

Tom Barrett
Tom Barrett, branch 
director at Rotherham-
based C Roberts, 
part of the Barrett 
Steel Group, has won 
the prestigious Red 
Ribbon Award in the 
‘Young Gun' category. 
Red Ribbon is the UK's only national 
award to recognise the contribution family 
businesses of all sizes make to the British 
economy.
Contact: Chris Lamb 
E: chris.lamb@barrettsteel.com

Joseph Keblesh 
Systems, the world’s leading authority 
on CAD/CAM nesting and manufactur-
ing process automation, announces 
the appointment of Joseph Keblesh to 
Senior Sales Director.  

A twenty-three year industry veteran, 
Joseph joined SigmaTEK in 2009 as 
Regional Sales Manager and under his 
leadership the company achieved signifi-
cant market share throughout the region.   
Contact: Robert Farrell 
E: Bob.farrell@sigmanest.com

Tom Barrett (r) 
receiving the award 
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BUSINESS

Initiatives
Oxford Lasers in €1.2m R&D project 
The European Union OLAE+ transnational 
funding scheme launched a digital fabri-
cation research and development project 
called DigiPRINT. In addition to Oxford 
Lasers there are three partners: the 
Centre for Process Innovation in the UK 
and two Catalonian partners Sensofar-
Tech S.L. and the group of Prof. P. Serra 
at the Universitat de Barcelona.

The main focus of the project will be low 
temperature, maskless digital fabrication 
of organic thin-film transistors (OTFTs) 
on large area rigid and flexible substrates 
for display backplane manufacturing.  

Contct: Dimitris Karnakis 
E: dimitris.karnakis@oxfordlasers.com 
W: www.oxfordlasers.com

It is now well recognised that High Value 
Manufacturing is an important economic 
driver and a key to a vibrant manufactur-
ing sector in the UK. 

Birmingham University is making a 
number of key contributions to this field, 
including the research conducted in 
the advanced materials and processing 
group (AMPLab). This research focuses 
on additive manufacturing with the use 
of powders as a feedstock. Technologies 
include additive manufacture (AM), the 
use of lasers to melt metal powders 
to create complex shapes. AM is now 
believed to be the new game changing 
technology that will revolutionise the 
high-value manufacturing sector. 

Researchers at the AMPLab always 
try always to make it clear that they 
are materials scientists supporting the 

manufacturing sector through developing 
new materials, or assessing the suit-
ability of new materials for advanced 
manufacturing processes. As such, their 
main experimental tools include electron 
microscopy, X-ray and neutron diffrac-
tion, and mechanical characterisation. 

On 17th October the AMPLab held a very 
successful research day, during which 
AMPLab specialists and other research-
ers presented their latest work in laser 
AM technologies. Current project at 
AMPLab approach £ 4.5 millions (2013), 
from the EU, TSB, EPSRC and a number 
of industrial contracts. The day provided 
an ideal opportunity for discussions 
exploring future funding calls. 

Contact: Kiran Gulia  
E: k.gulia@Bham.ac.uk 
W: www.bcu.ac.uk 

General
WCM implemented at more LVD man-
ufacturing sites
LVD, a manu-
facturer of sheet 
metalworking 
equipment has 
been continuing 
its drive towards 
a leaner and more cost effective pro-
duction by rolling out its World Class 
Manufacturing program to more depart-
ments at its factories in Belgium, the 
USA and Slovakia.

“We are optimizing our manufactur-
ing operations to increase throughput, 
reduce waste and assure the high-
est possible finished product quality,” 
explained Peter Maes, LVD’s Director of 
World Class Manufacturing
Contact: Chris Phillips  
E: c.phillips@lvduk.com 
W: www.lvdpullmax.com 

GERI supports NW industry
On 25 September the General 
Engineering Research Institute (GERI) 
welcomed businesses from across the 
region to an event showcasing its newly 
refurbished laboratories and providing an 
insight into how it is helping local indus-
try with Research and Development.

GERI is active in a variety of fields rang-
ing from optical metrology, advanced 
manufacturing technology, electron-
ics, laser processing, photonics, image 
processing and mechanical engineering.

The refurbishment of the laborato-
ries was made possible by the GERI 
Outreach Project, fully funded by the 
European Regional Development Fund, 
which will continue the support to local 
companies until July 2015.
Contact: Martin Sharp 
E: m.sharp@ljmu.ac.uk 
W: www.ljmu.ac.uk/geri

Charles Day helps Sheffield celebrate
2013 marks 100 years since Harry 
Brearley’s discovery of stainless steel in 
Sheffield. Charles Day (Steels) Ltd has 
been laser cutting stainless for some 
interesting projects around the steel city. 

As part of their contribution, Charles Day 
(Steels) laser cut knife blanks for a run 
of stainless steel centennial knives and a 
variety of shapes for a jewellery project. 
They also fibre laser cut the various 
designs in bright annealed and pat-
terned stainless sheet for the steel city 
cascade, a stainless steel sculpture to 
be hung from the roof of the Sheffield 
Winter Gardens.
Contact: Phil Wooffinden 
E: phil@daysteel.co.uk 
W: www.daysteel.co.uk

Investment at Barrett Steel 
CMT Steel Services, part of the Barrett 
Steel Group and the largest structural 
steel processing plant in the Midlands, 
has invested more than £2m in state-of-
the-art processing facilities at its Cradley 
Heath site. CMT, whose customers are 
mainly in the structural fabrication and 
construction markets, has installed two 
fully automated saw and drill lines and 
one punch and shear machine. 

According to Chris Smith, Sales 
Manager at CMT " Despite the downturn 
in the economy we have experienced a 
20% increase in demand and we have 
create an additional 20 jobs."
Contact: Chris Lamb 
E: chris.lamb@barrettsteel.com 
W: www.barrettsteel.com 

Laser nuclear decommissioning at TWI
TWI is working 
with the Nuclear 
Decommissioning 
Authority and 
various Site License 
Companies (SLCs) 
to develop laser 
cutting for disman-
tling and size reduc-
tion applications. 

Nuclear decommissioning is high on the 
global agenda for social and economic 
reasons and the UK is well placed to 
be a world leader in this area. The UK 
budget alone for decommissioning the 
18 nuclear installations covered by the 
SLCs is approximately £80bn. 

TWI, in collaboration with other UK 
organisations, has demonstrated the 
capability of laser cutting at Technology 
Readiness level 3-4 for: 
• remote in-situ dismantling using a 

‘snake-arm’ robotic manipulator; 
• in-situ dismantling using a ‘hand-held’ 

device in low hazard environments;
• high productivity size-reduction of fuel 

skips for optimised packing density in 
nuclear waste containers.

Future activities includes the develop-
ment and validation of the laser cutting 
process for remote in-situ dismantling.
Contact: Paul Hilton 
E: paul.hilton@twi.co.uk 
W: www.twi.co.uk 

AMPLab hosts AM research day

Remote in-situ 
dismantling of metallic 
structures using a laser 
cutting head mounted 
on a snake-arm 
manipulator
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France has announced a ten year indus-
trial strategy, coupled with billions of 
euros of state and private financing for 
advanced technologies that could cre-
ate major new opportunities both for 
export and new industrial partnerships 
for British advanced manufacturing and 
engineering firms. Many of the advanced 
technologies being targeted are closely 
connected with laser manufacturing.

The programme is likely to create signifi-
cant opportunities for British firms as the 
rapid pace of expansion being planned 
is likely to outrun the capacity of French 
industry to manufacture advanced tech-
nologies. French manufacturing has 
suffered a rapid decline in recent years, 
and now comprises a smaller share 
of national output than its neighbours, 
including Britain.

Announced by President Francois 
Hollande in mid-September, the strategy 
will comprise a ten year programme sup-
porting some 34 new technology sectors 
including nanotechnology, renewables, 
robotics and medical biotech. The aim 
is to create 450,000 new jobs over 10 
years and grow current exports by 40%.

Pragmatic, not Doctrinaire
The government is committing nearly €4 
billion of state funding, to be matched 
by private funding. Projects already 
announced suggest private funding 
could be as much as 4:1 to state fund-
ing, suggesting an ten year total for the 
programme approaching € 20 billion.

The strategy will include projects by 
EADS to produce electric powered air-
craft, a PSA Citroen plan to produce a 
car that does 50 km to the litre, a new 
generation of super-fast trains capable 
of 350 kph, and smart textiles.

In his announcement, President Hollande 
was careful to say that the French state 
would not intervene in business deci-
sions. Companies knew their markets 
and their technologies better than the 
state. He described the approach of the 
new industrial strategy as "pragmatic".

Rail Modernisation
In a subsequent move, state-owned 
French railways announced in late 
September a €15 billion infrastructure 
upgrade plan, including modernisation of 
technology across France's rail network. 
The Grand Network Modernisation Plan 
is scheduled to cover the next six years, 
and will include an increase in network 
capacity as well as new technology to 
reduce infrastructure failures. Details of 
just how the investment will be distrib-

uted will spelled out in the near future.

Nanotechnology Programme
Even before the announcement of the 
10 year industrial strategy, the French 
Government had earlier in 2013 begun 
making major strategic industrial invest-
ments that can be seen as forerunners 
of the industrial strategy.

In August this year, French prime min-
ister Jean-Marc Ayrault announced the 
Nano2017 programme. Nano2017 is 
planned to be a €3.5 billion investment 
programme for nanotechnology indus-
trial development over five years.

Nano2017 will involve around 130 part-
ners, including the LETI research labora-
tory, universities, equipment manufactur-
ers and SMEs. The largest participant 
will be French-Italian semiconductor 
manufacturer STMicroelectronics, which 
is investing €1.3 billion and will lead the 
programme. Research will focus on three 
key areas: low power high performance 
processing; sensors and image signal 
processors for next generation imaging; 
and embedded non-volatile memory.

Target France?
As a manufacturer, does it make sense to 
prioritise France over other EU states?

There are pros and cons to such a deci-
sion. Critical factors are the dynamics 
of individual market segments in each 
national market, and how these fit with an 
individual firm's strategy and capabilities. 

Viewing this broadly at a national level, 
EU manufacturing appears to be slowly 
recovering from recession. 

The composite Markit Purchasing 
Managers' Index for the Eurozone in 
August showed a reading of 51.7, its 
highest level for two years. This was up 
from 50.5 in July. Any reading above 50 
shows growth. The composite Markit 
PMI includes both service and manufac-
turing, but manufacturing orders drove 
growth across the Eurozone.

Eurozone GDP data published in August 
confirms the trend. The Eurozone 
emerged from a two year recession in 
the second quarter of 2013.

While the Eurozone is growing in aggre-
gate, the picture at the national level 
is much more mixed. German manu-
facturing is driving the upturn, with a 
PMI of 53.4 in August, up from 52.1 in 
July. France by contrast, appears in the 
doldrums. Its PMI in August was 47.9, 
down from 49.1 in July. So France is 
not only still in recession, but is bucking 
the Eurozone trend and shrinking faster. 

However, it should be pointed out that 
early in 2013, composite French PMI 
stood around the 42 mark, so the overall 
French growth trend is broadly, if shakily, 
mirroring Germany's, just from a much 
lower starting point.

It might also be argued that as France 
is at the bottom of the cycle, and begin-
ning to return to growth, there might be 
more opportunities for business devel-
opment in France than in a Germany 
that could be close to the top of its eco-
nomic cycle, and is anyway operating at 
full capacity. German capital equipment 
and luxury car exports to the Far East 
could also be vulnerable to any Chinese 
downturn: Chinese PMI dipped below 
50 in August. With US capital equipment 
orders falling by 5.8% in September, US 
manufacturing could be about to enter a 
period of slowing growth too.

William Payne    researchWrite
E: williamhpayne@researchwrite.co.uk 
W: www.researchwrite.co.uk 

France's ambitious industrial strategy provides opportunities for UK exports

Growing market for machine builders 
At a recent UK Machine Builder confer-
ence, hosted by Mitsubishi Electric, 
strategies for building businesses in Asia 
and China and were explored. 

With age and consumption levels rising 
in the developing economies of Asia, 
including China, an enormous market 
is opening up for UK machine builders 
and automation engineers who can help 
them keep down production costs. 

The great rush into Asia has been under-
way for some years but until recently 
the call for manufacturing automation 
and production machinery had been 
relatively modest but now things are 
changing fast. In China there is a further 
twist in that new government leaders are 
charged with growing and developing 
the internal economy – and where China 
leads, its neighbours are likely to follow.

It was inevitable that as industry devel-
oped in Asia the point would be reached 
where people were no longer willing to 
work for very low wages because they 
have opportunities to change to higher 
paid jobs and that it would be impos-
sible for Asian countries to produce 
enough engineers and skilled workers. In 
this way, Asia’s eventual need for auto-
mated production was predictable and 
put simply, its time has come.

For a full summary of the Mitsubishi 
Electric UK conference contact:
Wayne Hipkiss 
E: sale@worldmc.co.uk 
W: www.worldmc.co.uk
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MATERIALS PROCESSING

Spectrum Technologies in China
Spectrum Technologies PLC, a 
UK-based specialist in the design and 
development of laser wire processing 
equipment for the aerospace industry, 
has had a busy few years in the Chinese 
market following a number of major 
contract awards from key aerospace 
manufacturers in the country. As a result 
Spectrum Technologies China opera-
tion has become a Foreign Invested 
Commercial Enterprise (FICE) and has 
moved to new larger offices in Shanghai, 
where it is able to provide full support for 
its customers.
Spectrum opened its first Asia-Pacific 
office in Hong Kong in 2006. At its new 
China operation in Shenzhen, managed 
by four people, is able to place and 
receive orders, import and export goods 
(including spare parts that will be stocked 
locally for fast turnaround to local cus-
tomers) and deal in local currency.  
Spectrum has won a number of signifi-
cant contracts in China, including most 
recently the contract to supply Shanghai 
SAIFEI Aviation EWIS Manufacturing Co. 
Ltd (with a top of the range Nova™ laser 
wire marking system. 
Contact: Rachael Pugh 
E: rpugh@spectrumtech.com 
W: www.spectrumtech.com 

Company expansion
Lotus expands overseas support
Switzerland
Lotus Laser 
Systems is 
delighted to 
announce the 
addition of Frewitt 
Track & Trace to it 
supply and sup-
port network. 

Lotus Laser Systems are the perfect 
complement to the Frewitt product 
portfolio allowing the business to grow 
further by diversification as a marking 
solution provider to the many high qual-
ity engineering and manufacturing com-
panies that Switzerland is renowned for.

Australia and New Zealand
Lotus Laser Systems have appointed 
Alfex CNC Australia as their exclusive 
sales and support partners for sales 
throughout Australia and New Zealand.

Dean Carpenter, Lotus Group Director 
comments: “Differences in our time 
zones makes it especially important for 
us to have a reliable partner to extend 
our industry-leading level of service."  
Contact: Dean Carpenter 
E: dean@laserite.com 
W: www.laserite.com

Barrett Steel opens up Scottish market
Barrett Steel Limited, part of the Barrett 
Steel Group, has committed to devel-
oping the market in Scotland with 
the opening of a new sales office in 
Bathgate, West Lothian. The new office 
will promote both the General Steels and 
the Tubes Divisions of Barrett Steel and 
will complement the existing service cen-
tres in Scotland, which are dedicated to 
Engineering Steels.
Tony Corrie, Business Development 
Manager, explains how the Bathgate 
office will act as a springboard for devel-
opment: "One of the aims of the new 
office is to repeat Barrett's successes 
south of the border and in Ireland. We 
recognise the huge potential in Scotland, 
particularly for our Tubes Division through 
our Precision Tubes, Lasertube and 
Barrett Offshore brands. We will also 
focus on project supply of General Steels 
for large structural fabricators through our 
Barrett Constructional Steel business."
Tony added: "Our strength lies in knowl-
edge of the market in Scotland and a 
‘local' presence within the community, 
backed by the UK's largest independent 
steel stockholder."
Contact: Chris Lamb 
E: chris.lamb@barrettsteel.com 
W: www.barrettsteel.com 

Tec Systems pioneer 20 kW laser cell 
Automation and 
Laser specialists 
Tec Systems were 
selected from a 
competitive field 
of international 
providers to sup-
ply a 20 kW fibre 
laser solution to The MTC in Coventry. 

Tec’s laser cell includes a 20 kW 
Ytterbium fibre laser with a 4 way beam 
switch, an active cell guarding struc-
ture, a 6 axis robot, two multi axis servo 
driven manipulators and a range of laser 
heads and optics to cover a wide range 
of applications. The cell processes com-
plex 3D components up to 5000 kg and 
3m in diameter. Data monitoring and 
capture capabilities are built into the cell.

The high profile venture is part of a sig-
nificant investment by the MTC. Tec’s 
Managing Director Tony Jones states 
“This is a good news story for UK manu-
facturing. Tec have developed a system 
which will ensure that British manufac-
turing is at the forefront of assembly, fab-
rication and joining technologies.” 
Contact: Tony Jones 
E: tjones@t-e-c-systems.com 
W: www.t-e-c-systems.com

Trotec sets new standards
Trotec offers a broad product portfolio 
from laser plotters, galvo laser work 
stations and Atmos exhaust systems to 
laser engraving materials. With its head 
office in Washington UK and 14 subsidiar-
ies around the world, Trotec serves cus-
tomers in 90 countries worldwide. 

The Speedy 100 and 300 platforms have 
contributed a lot to Trotec’s success. 
They offer reliability, innovative design, 
precision and claim to provide the highest 
speed and productivity on the market. 

Contour cutting with i-cut
Trotec's Speedy 300, Speedy 400 and 
Speedy 500 can be equipped with the 
i-cut camera system, offering vision reg-
istration and recognition of distortions in 
the printed design. It is claimed that this, 
in combination with a Trotec laser, can 
generate cost savings of up to 30%.

Flexibility
Speedy flexx machines are equipped 
with both a CO2 and fibre laser source, 
which is unique on the laser machine 
market. It can mark and engrave on all 
kinds of materials (organic, metals, plas-
tics) in a single step.
Contact: Gernot Schrems 
E: gernot.schrems@troteclaser.com 
W: www.troteclaser.com

Full details of all news items in the magazine, plus additional news items, can be found on the AILU web site

New Laserdyne 430 Series
The new 
Laserdyne 430 
systems are 
designed for high 
precision cutting, 
welding and drill-
ing of 2D and 3D 
component parts. 
The 430 system design offers great flex-
ibility and options and multiple configu-
rations for processing parts in various 
market segments requiring manufactur-
ing flexibility, rapid prototyping and quick 
change overs.

This new laser system can integrate 
Laserdyne's BeamDirector motion and 
process control capabilities coupled 
with a fibre laser; providing a capability 
extending from drilling shaped holes to 
welding a wide range of materials. 

Other well-proved features include the 
SP94P control with a full complement 
of standard hardware and software 
features, Automatic Focus Control™ 
for capacitive part sensing and Optical 
Focus Control (OFC) for sensing thermal 
barrier coated surfaces.
Contact: Mark Barry 
E: mark.barry@primapower.com 
W: www.laserdyneprima.com
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Laser Safety Classification, Standards, Advice, Training, Laser
Testing, Design, Manufacture, Installation, FDA/CDRH reports...2682

+44 (0)1202 770740
sales@lasermet.com
www.lasermet.com

For Laser Safety think

• Certified to BS EN 60825-4 for all laser powers and wavelengths
• Active Laser Guarding Upgrade Option (“Laser Jailer”)
• Fully Interlocked with ICS-6 “ELISe” Interlock Controller

to ISO 13849-1 Performance Level e
• HD CCTV and Dual Message LED Sign
• Rapid build - this modular system can be relocated or expanded

LASER CASTLE

Modular Laser Safety Enclosures

For ALL your laser safety needs
British Designers, Manufacturers and Installers of Laser Safety
Equipment and Systems

• High Integrity Beam Shutters ISO 13849-1 PL e
• Optical Table Guarding Systems to EN 60825-4 with roof option
• Laser Blocking Curtains and Screens to EN 60825-4

www.lasermet.com/lasercastle
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New FOBA laser marking workstation
With FOBA M1000, 
FOBA Laser Marking + 
Engraving introduces a 
compact desktop laser 
workstation for the 
economic laser marking 
of individual parts and 
small batches.  

The FOBA M1000 is 
a compact manual laser workstation 
that has been designed for high-quality 
laser marking of small to medium sized 
parts, work pieces and batches. The 
work space is easily accessible and is 
big enough to handle work pieces up to 
450 x 250 x 200 mm. In addition to the 
automotive, tool and metal industries, 
the small and portable universal marking 
machine is well suited for various medi-
cal, plastic and contract manufactur-
ing applications. The new workstation 
processes small metallic and plastic 
components but also batches of parts – 
both economically and in high marking 
quality.

Contact: Andy Toms  
E: andy@tlm-laser.com 
W: www.tlm-laser.com

EasyMark goes CAD
ROFIN’s EasyMark, 
a compact desk-
top laser marking 
system, now offers 
a full-fledged CAD 
extension. 

Usually, soft-
ware solutions for 
laser marking are 
designed for applying the appropriate 
laser parameters to the layouts, posi-
tioning them on the marking field and 
controlling the marking process. Most of 
the time major modifications cannot be 
made to the available CAD data. 

Those days are gone. ROFIN’s compact 
laser marking system EasyMark now 
offers a full-fledged CAD suite for its 
Visual Laser Marker (VLM) software ver-
sion 5 as an option. Compared to other 
software solutions, the VLM CAD exten-
sion is a huge step up, with a variety of 
specific features for integrated and effi-
cient work flow. It provides a full-fledged, 
laser-optimised, and user-friendly CAD 
solution for laser marking. 
Contact: Andrew May  
E: a.may@rofin-baasel.co.uk 
W: www.rofin.co.uk

Cutting 50 mm stainless steel
With the 
introduction 
of the Trumpf 
TruFlow 8 kW 
CO2 laser to 
their TruLaser 
Series 5000 
flatbed laser 
machines, stainless steel up to 50 mm 
thick and aluminium up to 25 mm thick 
can now be laser cut. The higher laser 
power it is complemented by two further 
developments, the Trumpf mirror cutting 
head for enhanced process reliability 
and the BrightLine option that consider-
ably enhances edge quality.

This 8 kW solution provides an option 
to plasma or waterjet cutting and is par-
ticularly suited to the production of laser 
cut blanks. The ability to use thick sheet 
also introduces the potential for nest-
ing; saving material, machining time and 
therefore cost.

When compared to a TruLaser Series 
5000 with a 6 kW laser, the 8 kW combi-
nation is up to 33% faster during fusion 
cutting of materials thicker than 10 mm. 
Contact: Gerry Jones 
E: g.jones@uk.trunpf.com  
W: www.trumpf.com 
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Laser Physics Viewing windows
Kentek’s new acrylic viewing windows are 
EN 207 & EN 12254 rated. They are ideal 
for viewable window protection, work-
station ports or optical tables the new 
windows have various protection levels 
covering 315 – 11000nm. Durable and 
Scratch resistant the 6NDY, BB2 & IR3 
viewing windows offer customers excel-
lent optical clarity for their application.

Viewing windows are available in a range 
of standard sizes and thickness or con-
tact Laser Physics to discuss custom 
specifications.

Laser Physics also supply a wide range 
of viewing windows in both glass and 
polycarbonate.

Contact: Peter Bennett 
E: Peter@laserphysics.co.uk 
W: www.laserphysics.co.uk 

Bofa laser fume extractors
BOFA's AD 1000 iQ 
laser fume extrac-
tion system is a 
mid to high end 
laser fume extrac-
tion system. It is an 
ideal solution for 
heavy duty applica-
tions that generate 
large amounts of 
particulate and gas-
eous organic compounds.

The AD 1000 iQ combines extremely 
large filter capacity with high airflow 
and pressure rates

Performance has been further enhanced 
with the inclusion of several new 
features including BOFA’s new iQ 
Operating System, making the new AD 
1000 iQ one of the most advanced sys-
tem available.

The iQ system takes performance and 
safety parameters to a new level and 
ensures that maintenance, downtime 
and ownership costs are kept to a 
minimum.

Contact: Derek Roberts  
E: sales@bofa.co.uk 
W: www.bofa.co.uk

Mobile laser marking for large parts
Trumpf’s new Mobile 
Marker allows manu-
facturers to ensure 
full traceability of their 
products even if the 
parts involved are 
too large or heavy to 
move.  

Mobile Marker provides the same speed 
and flexibility of a standard TruMark sys-
tem and is available as an option with 
the TruMark Series 5000.  As a result 
the full functionality of the TruTops Mark 
software is at the user’s disposal. Static 
and variable text can be applied, as can 
bar codes and data matrix codes. Even 
graphics and logos can be included

The application scope of Mobile Marker 
is considerable but the greatest benefits 
will be to those in the automotive, aero-
space and shipbuilding industry as well 
as subcontractors manufacturing large, 
heavy work pieces.  Its compact design, 
low weight and easy handling gives 
Mobile Marker great processing freedom 
and the unit can also be integrated into 
production lines.
Contact: Gerry Jones 
E: g.jones@uk.trunpf.com  
W: www.trumpf.com
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Micro-processing
Scanlab's new "se" series
SCANLAB AG's 
product range 
now includes the 
intelliSCANse 
series of scan 
heads, with 10 
mm and 14 mm 
apertures. 
Featuring the new  
dynAXISse galva-
nometer scanners 
with digital encoders, these new scan 
heads provide ultra-accurate scanning 
at high throughput, as required for elec-
tronic component manufacturing and 
other precision applications. They offer:
• Superb accuracy for micro-structuring;
• High performance dynAXISse gal-
vanometer scanners for maximised 
throughput and productivity;
• Lowest drift for highest processing 
accuracy under varying conditions;
• Full flexibility, including switchable tun-
ing and an assortment of cooling and 
mechanical options;
• Proven dependability. 
Contact: Ecria Hornbogner 
E: info@scanlab.de  
W: www.scanlab.de

ROFIN’s StarCut Tube, a versatile tube-
processing centre for automated produc-
tion, has a new automatic tube loader, 
suitable for both dry and wet cutting. 

Manufacturing a wide range of mini-
ature thin-walled tube products requires 
the highest precision from the cutting 
and drilling processes used to produce 
them. The delicate tube material has to 
be machined without inducing distor-
tion or leaving burrs, and this is where 
laser systems such as ROFIN’s StarCut 
Tube offer significant advantages when 
compared to chemical and mechanical 
machining procedures. 

Manufacturing parts for implants, instru-
ments or endoscopes from round or oval 
tubes usually requires numerous differ-
ent machining steps. The StarCut Tube, 
4-axes CNC laser processing system 
however, allows numerous mechanical 
machining steps to be encompassed 
within a single laser processing routine. 
With CNC-driven rotary-, x-, y- and 
z-axes and a solid granite machine set-
up, even taper-free and offset cuts are 
as easy as processing simple oval tubes 
or flat parts.

Streamlining the manufacturing proc-
ess with a laser system reduces the 

processing 
time of parts, 
with compo-
nents up to 
600 mm in 
length being 
completed 
in just a few 
minutes. With such short cycle times, 
providing a constant supply of raw mate-
rial is essential to maintaining production 
efficiency. To ensure the StarCut Tube 
always has a readily available supply. 

ROFIN's new tube loading module has 
a side-loading magazine for tubes rang-
ing from 3 to 30 mm in diameter and 
up to 3 m in length. A walking-beam 
separation system ensures precise and 
gentle handling of small diameter tubes. 
Sophisticated grippers provide accurate 
and reliable tube feeding together with 
the removal of residual material. 

The combination of modular construc-
tion for flexibility, backed-up by service 
and support makes the StarCut Tube 
the optimum solution for fully-automated 
tube processing.
Contact: Dave MacLellan 
E: sales@rofin-baasel.co.uk  
W: www.rofin.co.uk

ROFIN’s Cost Efficient Tube Processing Centre

A 'study in Silver' from SPI Lasers' appli-
cations laboratory reveals the impressive 
new G4 70W RM-Z pulsed fibre laser, 
pulse duration 241 ns.

The results shown in figures 1 and 2 
were made using a Ø15 mm input aper-
ture scanner (Raylase SuperScan 15).

With a 163 mm focal length lens and a 
75 mm beam expanding collimator, the 
scanner input beam diameter was 8 mm 
and the nominal spot size at the work 
piece was 38 μm (1/e2 points).

Just one laser performed all six opera-
tions on the silver sample, demonstrat-
ing laser cutting, engraving, etching, 
marking and patterning, (see figure 2) 
and Table 1

Contact: Jack Gabzdyl 
E: jack.gabzdyl@spilasers.com 
W: www.spilasers.com

SPI's new ns fibre laser shows its processing versatility with Silver 
Figure 1: 
0.9 mm x 22 
mm Ø laser 
processed 
silver part. 
Sample has 
a job time of 
150 s. Note: 
Sample has 
been post 
processed.

Cut

Bright 
white 
mark

Etch

Patterning

Engrave

Text 
marking

Process Power 
Demand

Pulse 
Frequency

Scan 
Speed

Wobble 
Width

Wobble 
Frequency

Hatch 
Spacing

# 
Passes

[W] [kHz] [mm/s] [mm] [Hz] [mm]

Cutting 70 70

80 0.09 600 N/A 10

80 0.07 600 6

20 0.04 600 6

20 None None 4

Engraving
70 100 3500 N/A N/A 0.018 2*

40 200 5000 N/A N/A 0.018 2

Etching 70 70 80 0.09 600 N/A 5

White 
marking

70 100 3500 N/A N/A 0.05 1

40 200 5000 N/A N/A 0.05 1

Patterning 50 100 100 0.25 200 1 1

Text marking 70 100 50 0.01 5000 N/A 1

Table 1 (above) and (below) figure 2, which identifies the various processed involved. 
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Linear Stages
• Models with travels

from 50 mm to 1.5 m
• Speeds up to 2 m/s
• Side-seal design with

hard-cover

• Low cost; high
performance

• Ball-screw or linear-
motor-driven models

Integrated Servo/
Scanner Systems
• Wide range of focal

lengths and apertures
• Industry-best 24+ bits of

scanner resolution
• Laser firing based on

real-time scanner/servo
position

Cylindrical Laser
Machining Systems
• Integrated

linear/rotary 
motion platform

• Advanced control
architecture

• Single- or dual-spindle
configurations

Linear Motor
Gantry Systems
• Velocity to 3 m/s and

acceleration to 5 g
• Exceptional accuracy and

performance for improved
throughput and yield

• “Sealed” versions and
custom options to suit
your application

Micromachining
shouldn’t be a giant task

AH1212D_LM

Aero tec h  Wor ldwide
United States • France • Germany • United Kingdom

China • Japan  • Taiwan

Ph: +44 (0)118 940 9400
Email: sales@aerotech.co.uk
www.aerotech.com

Dedicated to the
Science of  Motion

www.aerotech.com/
about-us/brochures.aspx

Get our FREE brochure
Capabilities in Laser Processing
and Micromachining at

PRO and 
PRO-LM
Series

Nmark® CLS

Nmark® AGV-HP

VascuLathe® DS

AGS
Series

AH1212D_LM_LTD_Laser_Micromachining_190x126_AGR_halfpage.qxd  3/11/2013  2:09 PM  Page 1

Aerotech’s PlanarDL-series stages 
Aerotech’s 
PlanarDL-
series stages 
offer excellent 
geometric and 
dynamic per-
formance in a 
compact, low-profile and cost-effective 
package. Available in nine different travel 
and performance configurations, this 
stage is the ideal solution for applica-
tions ranging from high-accuracy surface 
profilometry to high-speed semiconduc-
tor and LED wafer scribing. It offers: 
• Integrated, low-profile, XY, linear-

motor stage; 
• Excellent geometric performance;
• Anti-creep, precision crossed-roller 

bearings.
The PlanarDL relies upon decades of 
experience in system-level design: not 
only positioning mechanics but also 
software and electronics. The stages 
are available in three positioning per-
formance options: -BASE, -PLUS and 
-ULTRA, depending upon the accuracy 
required by the user.
Contact: Cliff Jolliffe  
E: cjolliffe@aerotech.co.uk 
W: www.aerotech.com

Developing next generation robots
The Centre for 
Robotics Research at 
Kings College London 
is working on taking 
robot technology for-
ward. One of its busi-
est test rigs is based 
on the RV3SD one of 
the latest Mitsubishi 
Electric industrial 
robots, which is designed to offer high 
performance and reliability to address 
demanding applications across many 
industries.

Kaspar Althoefer, Professor of Robotics 
and Intelligent Systems and Head of the 
Centre, says that some of the hardware 
associated with robots is already well 
developed and mature. “It is difficult 
to improve upon the mechanics of a 
robot arm like the RV3SD. It performs 
its required functions very well, offering 
multiple axes of motion or ‘degrees of 
freedom’ and fulfills defined needs.” 

"One of the long-term goals is to cre-
ate robots that behave like humans," he 
added. 
Contact: Wayne Hipkiss 
E: sales@worldmc.co.uk 
W: www.worldmc.co.uk 

Laser robot boosts productivity
The TruLaser 
Robot 5020 
is a standard-
ised, 6-axis, 
modular robot 
cell whose 
elements can 
be specified to suit the needs of the 
customer. And now, in addition to a 
hand operated turntable, it is available 
with an automatic rotary changer with 
turning axis; enabling high speed, con-
tinuous welding for volume manufactur-
ing i.e. whilst one part is being welded 
the operator sets up the next part in 
the changer. Dependant on their size, 
several parts can be welded at a time 
and, in keeping with the flexibility of this 
machine, custom part holders can also 
be accommodated.

Another new development for this 
machine is a modular clamping system 
designed to clamp components of differ-
ent sizes and shapes in preparation for 
laser welding. A motorised focus adjust-
ment allows the robot to apply whatever 
kind of weld is needed. 
Contact: Gerry Jones  
E: g.jones@uk.trumpf.com 
W: www.trunpf.com
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Fibre laser cuts new materials and 
manufacturing costs for WEC

Contact: David Larcombe 
E:david.larcombe@bystronic.com  
W: www.bystronic.com

The 3 kW BySprint Fiber 301 Bystronic 
fibre laser CNC profiling machine 
installed in January 2013 at the Darwen, 
Lancashire factory of WEC Group has 
resulted in significant cost savings when 
processing stainless steel sheet in the 
1.5 to 4 mm thickness range. Some 
nests can be cut 50% faster accord-
ing to Gareth Taylor, Assistant General 
Manager of the Laser Division. 

Furthermore, the 3 x 1.5 m capacity 
machine, WEC's first fibre laser, is able 
to cut copper and brass; something 
their CO2 lasers are not able to do with-
out damaging the optics. The scope of 
WEC's service is therefore consider-
ably extended. Even small flashbacks 
from aluminium can damage the lens 
and mirrors on a CO2 laser and so this 
material can also be more economically 
cut on the Bystronic fibre if the material 
is reasonably thin. The machine also 
cuts up to 20 mm thick mild steel.

Further advantages of using fibre laser 
technology are that there is no need for 
expensive laser gases and electricity 
consumption is less, resulting in lower 
running costs.

Employing over 400 people across the 
north-west of England and with a turno-
ver in 2012 of £37 million, 11% up on 
the previous year, WEC is a major suc-
cess story within Britain's manufacturing 
sector. The company has seven opera-
tional divisions, due to increase with the 
opening of a new premises in Blackburn 
and the installation of the company's 
first water jet profiler, capable of cutting 
material up to 4 metres by 2 metres by 
200 mm thick. 

Subcontract production of aircraft com-
ponents is an area that WEC is seeking 
to expand, as it is located conveniently 
within the North-West aerospace clus-
ter, the largest such industry group in 
Europe. Already a supplier of non-flying 
components, the company is currently 
in the process of gaining the AS9100 
quality management system for the 
aerospace industry. The fibre profiling 
machine will be important in increasing 
WEC's business in this area. The group's 
tube laser cutting and water jet divisions 
will further strengthen its offerings.

An ongoing require-
ment to cut thin 
gauge stainless 
steel was the main 
driver for investing 
in the Bystronic 
fibre laser machine. 
It was apparent to 
Mr Taylor, who has 
over 20 years' laser 
cutting experience.

He said, "We are 
cutting up to 50% 
quicker when using 
the Bystronic on 
stainless steel, which is on the machine 
for about 70% of the time, 24 hours a 
day. For the other 30% of its time the 
BySprint is available for cutting reflec-
tive metals that we could not previ-
ously quote on."

WEC's marketing manager, Jean-Yves 
Dziki, explained the group's policy for 
capital plant purchase.

"We always look at where components 
can be most cost-effectively and expe-
diently produced, whether it is in-house 
or bought in, but given the choice we 
always prefer to make parts ourselves 
so that we have maximum control."

CASE STUDY

Business start-up exploits additive 
manufacturing
 

Contact: Stuart Jackson 
E: stuart.jackson@eos.info 
W: www.eos.info/en

Martyn Harris called on two personal 
skills last year when starting his new 
business, RaceWare Direct, to manufac-
ture bespoke plastic brackets for mount-
ing instruments onto racing bikes and to 
produce titanium components like chain 
catchers and handlebar stems. 

First, he is a keen cyclist and repre-
sented Team GB in 2011. Second, 
he has a good knowledge of Additive 
Manufacturing, being an employee of 3T 
RPD in Newbury, an AM subcontractor 
where EOS machines are used to build 
prototypes and fully functional compo-
nents from plastic and metal powders, 
directly from CAD models.

Martyn now splits his time between 3T 
RPD and RaceWare, which is located 
next door. The new venture came into 
being in early 2012, after he tried to 
buy a mount to secure a computerised 
power meter safely and neatly to his 
aero extension TT bars (the forward fac-

ing extensions to a bike’s handlebars 
that improve aerodynamics in time tri-
als). All he could find was an adaptor 
kit that included cable ties to lash up 
the instrument to the bars "I thought I 
would make my own mount using the 
EOS additive manufacturing machines 
at work. The CEO at 3T RPD, Ian 
Halliday, was very supportive of my ven-
ture and still is," said Martyn.

“I quickly discovered via the internet 
that a lot of other people were looking 
for ways to mount power meters, global 
positioning systems (GPS), cameras and 
other instruments to their bikes, without 
using the manufacturers’ clunky brack-
etry. The interest came not just from 
the TT racing community, but also from 
road bikers and leisure cyclists.”

“People find it difficult to understand 
how we produce new parts so rapidly. 
They ask about lead-time and I reply 
‘two to three weeks’", Martyn said.

Although RaceWare has been in exist-
ence for only 18 months, nearly 6,000 
products have already been produced in 
EOS systems at 3T RPD, which runs six 
machines for plastic and five for metal. 

Stuart Jackson, Regional Manager at 
EOS Ltd, the UK & Ireland subsidiary,  

commented, “This is an outstanding 
example of how additive manufacturing 
can be the ideal enabling technology 
for starting a new business. With no 
up-front tooling costs and the ability to 
tweak designs along the way, it sup-
ports a low cost, innovative culture that 
brings products to market very quickly.

"By subcontracting his manufacturing 
to a bureau, Martyn does not bear the 
costs of investing in EOS laser sintering 
machines. Even his CAD expertise is 
bought in: RaceWare uses the services 
of Rob Weighill Design, one of four 
finalists in the Young Designer of the 
Year category in The Plastics Industry 
Awards 2013.

"The business model is perfect for a 
high technology company start-up, as it 
can leverage an entrepreneur’s special-
ist knowledge, expertise and passion 
with hardly any financial risk.”
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Back sourcing of LMP helps to stay 
ahead of competition

Contact: Andy May 
E: a.may@rofin-baasel.co.uk 
W: www.rofin.co.uk

DHF Precision Mechanics, a German 
manufacturer of high-precision CNC-
milled parts and assemblies, offers a 
service portfolio ranging from prototype 
manufacturing to bulk production of 
several 10,000 parts/year and has many 
well-known medical device, electronics 
and aerospace engineering companies 
among its customers. 

The company Bernhard Fischbacher, 
Tobias Telser and Paul Heilmann were 
visiting a fair to catch up on laser mark-
ing systems when the staff at ROFIN 
made a surprising offer. The managing 
directors of DHF Precision Mechanics 
GmbH were invited to take a seat in 
front of the manual laser welding sys-
tem Performance and weld some parts 
by themselves; an experience, which 
caused the three DHF managers to re-
think their investment agenda. 

With quick reaction to customer require-
ments a major objective, DHF estab-

lished high in-house production depth. 
From CAD/CAM construction to prepar-
ing wrought material (various steel and 
aluminum alloys and titanium), to CNC-
milling, to surface finishing, assembly 
and quality assurance. However, weld-
ing, engraving and marking on high-pre-
cision work pieces calls for the laser.

Up to 2012, DHF had been outsourcing 
Laser Material Processing jobs com-
pletely. However, outsourcing signifi-
cantly reduced production flexibility and 
speed for certain parts and increased 
logistical complexity; more than that, 
the annual outsourcing business volume 
had reached the six-digit range.

DHF purchased a Rofin LMP centre 
comprising an integrated CNC and 
manual laser welding system (Integral) 
and a CombiLine Advanced marking 
system. Integral seamlessly integrates 
manual or joystick-controlled deposition 
welding with CNC operation.  

DHF first used inhouse LMP in the 
manufacture of Brainlab’s DASH®, an 
intra-surgical navigation system for 
knee endoprothesis. The entire parts set 
comprises 14 weld joints of precision 
milled parts. For such medical devices 
the welded parts have to feature per-
fect, pore and crack-free seems and 

immaculate surface quality. The same 
goes for all deep engravings and mark-
ings, where contours have to be free 
from burrs and ditches and the marking 
process must not induce any material 
changes which might lead to surface 
corrosion.

LMP has proved a success, and 
today DHF uses lasers to manufac-
ture Brainlab’s DASH® and other such 
demanding products. The investment 
of about € 150.000 has already paid off 
and, more than that, DHF is able to offer 
a faster manufacturing capability and 
has added new, frequently demanded 
material processing skills to its key 
competencies.  

Improved speed and flexible in 
response to customer requirements is 
a critical factor of success, not only for 
DHF GmbH but for many medium-sized 
companies.

CASE STUDY

Short pulsed lasers for surface  
preparation

Contact: Gerry Jones  
E: g.jones@uk.trumpf.com 
W: www.trumpf.com

The real strength of a laser lies in its 
controllability — there is no other tool 
that releases so much energy yet can 
be so precisely monitored. Penetration 
depth and heat input can be controlled 
with enough precision to allow lasers to 
ablate or activate surfaces right down to 
the micron in a process that is reliable, 
reproducible and capable of automation. 

A few years ago the BMW plant in 
Dingolfing, Germany, was developing 
a process for welding axle differentials 
using lasers when the project team 
came up against one of the typical 
challenges of laser welding. The com-
ponents used in the differential have a 
manganese phosphate coating, which 
shortens the running-in period. The 
welding laser has no difficulty evaporat-
ing the coating, but the high process 
speed does not provide enough time 
for all the vapour to escape evenly and 
cleanly from the joining gap. Instead, it 

mixes with the steel melt and introduces 
turbulence into the process, causing 
spatter and inclusions. Moreover, the 
manganese phosphate coating, which 
is applied in chemical baths, varied in 
thickness between batches.

Trumpf proposed the use of short-pulse 
lasers for the welding preparation proc-
ess. The focused laser beam, guided 
by a scanner system, passes over the 
surface of the stationary crown gear, 
removing the coating from the weld joint 
without significantly heating the steel. 
BMW now integrates the short pulse 
laser systems directly into its welding 
stations, further boosting the degree of 
automation in its production line.

Better bonding
Laser welding plays an increasing role 
in the use of lightweight construction 
materials such as aluminium and com-
posites. These new materials require 
new joining techniques and the laser is 
perfectly equipped to provide them. For 
aluminium, gluing as well as welding 
is used. However, the gluing process 
requires a bare metal surface, requir-
ing the removal of the oxide layer. 
Conventional methods use sandblast-
ing or shot peening to remove this 
layer, before cleaning and degreasing 

the aluminium by chemical means and 
applying the adhesive. In contrast, laser 
systems integrated in the production 
line evaporate the unwanted passiva-
tion layer and vacuum it up just before 
applying the adhesive. This eliminates 
the need for subsequent cleaning and 
disposal of abrasives and chemicals.

For the laser, roughening and smooth-
ing are only a question of adjusting the 
parameters. In this way the removal of 
the oxide layer can also create a pat-
tern of melt features that adhesives and 
plastic sprays can work their way into, 
which greatly increases bond strength. 

The same technique can be applied 
in the manufacture of CFRP compos-
ite structures. In one step a laser can 
be used to roughens and activate the 
epoxy resin covering the fibre while 
cleaning and degreasing the underlying 
fibre surface. 
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Chairman's 
report

Job Shop  
network
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Laser Job Shop Group
Users of Lasers for Profit
An AILU special  interest group

This issue is a little 
too late and a little 
too early both at the 
same time, or so the 
editor has advised 
me. As I write it is 
early October and 
the preparations for 
the annual job shop 
meeting in Rugby 
are well under way: so if you haven’t 
booked your place then by the time 
you read this it’s probably too late and 
you’ve missed out. 

I hope to report on the meeting during 
the next issue but as I write I’m look-
ing forward to meeting everyone again, 
this time at MSS Laser in Rugby, and 
hearing the results of the gas and sup-
plier satisfaction survey. Especially the 
satisfaction survey!

John Powell sent an email to a number 
of job shops recently to ask how busy 
they were at the moment. It seems 
that despite the recent growth fig-
ures for the UK economy, things have 
been slow for many laser job shops. 
At Midtherm we’ve been quite busy, 
though this activity includes us imple-
mented some changes in the busi-
ness. I hope that any slight down turn 
in business was to do with it being the 
end of the holiday period and that as 
you read this piece the subcontract 
sector as a whole will be feeling a lot 
more positive.

I've been pleased to see that a few 
comments have been posted on the 
AILU job shop committee forum. It’s 
worth remembering that any AILU 
member can log on and post a ques-
tion or comment on the Technical 
forum, and any laser job shop member 
can also post onto the job shop forum.

Posting on an AILU forum is usually 
well worthwhile. For example, concerns 
over some very competitive quotes 
raised questions of what the true cost 
to laser-based manufacture is, and it 
was comforting to know that most of 
us offered similar figures. There will 
always be the occasional uneconomic 
quote but in my experience it's short 
lived and nothing to worry about.

Dean Cockayne
E: dean@midthermlaser.co.uk

The advantages of ultraviolet pico-
second lasers for the manufacture of 
reusable glass microfluidic channels 
have been established in several labo-
ratories, which is leading to the rapid 
prototyping of new generations of 
medical devices.

There has been a strong growth in 
microfluidic systems in recent years, with 
many new commercialised microfluidic 
products with applications including: 
medical diagnostics, genetic sequenc-
ing, chemistry, drug delivery, and pro-
teomics. Glass is of particular interest for 
microfluidics, since it is extremely chemi-
cally inert and, in the context of medical 
devices, biocompatible.

Laser materials processing allows a 
direct write process, which is a more 
flexible option than traditional photo-
lithography and chemical etching, see  
figure 1. In this work a ultraviolet 10 ps 
pulsed laser was used (a Coherent 
Talisker laser) for rapid prototyping of 
new designs of microfluidic structures. 
The combination of the short laser 
pulse duration and the short wavelength 
created microfluidic channels with 
smooth channel sidewalls and bottoms, 
and without microcracks. 

Oxford Lasers Ltd, a laser micro-machin-
ing system integrator that provides 
subcontract services, has integrated a 
Talisker multi-wavelength picosecond 
laser to produce a state-of-the-art ultra-
fast laser system to complement its laser 
micro-machining service capabilities.

Figure 2 shows the new J Series sys-
tem, which has stages of 800 mm x 400 
mm, with sub micron resolution, high 
quality Galvo scanners, vision systems 
and a high accuracy auto-align system. 
This investment allows Oxford Lasers 
to rapidly turn around new prototype 

microfluidic devices in a wide variety of 
glass types, as shown in figure 3. 

Alan Ferguson, Sales Director at Oxford 
Lasers, pointed out that the new system 
was a significant new acquisition for 
the company. "We are currently seeing 
strong growth in job shop sales and 
this new ultrafast system complements 
the nanosecond systems we already 
have," he said. "The laser process and 
technology is now mature and ready for 
commercial exploitation and the ben-
efits of single, direct write manufactur-
ing of novel device designs without the 
need for multiple step photolithography 
makes this a particularly attractive 
application".

"We see this system as being ideal for 
not only the creation of microfluidic 
devices, but also thin film patterning, 
transitor trimming and many other appli-
cations where there is a demand for 
machining difficult materials with high 
quality,” Alan added. 

Colin Moorhouse 
E: colin.moorhouse@coherent.com

Aurelie Delannoy 
E: aurelie.delannoy@oxfordlasers.com

Oxford Lasers' expanding micro-processing activities

Colin Moorhouse and Aurelie Delannoy

Figure 1: Rapid prototyping of a glass microfluidic 
device using a Talisker picosecond laser. 
(Courtesy Fraunhofer ICT)

Figure 3: Example of microfluidic device (20 µm 
depth) in Borosilicate fabricated in Oxford Lasers 
Ltd Job Shop facilities, using their new J series 
system

Figure 2 Oxford Lasers J Series, Ultrafast System
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After 4 months of what seemed like end-
less toil we cut the first item on the laser 
in our newly setup job shop.  
The photo opposite 
shows my son Sam 
holding (use Jeremy 
Clarkson Voice) 'the 
most expensive card-
board disk IN THE 
WORLD'. 

It was late, and after 
getting everything 
functioning on the 
system I had purchased and refurbished 
I just wanted to cut something. I also 
didn’t want to wreck anything by being 
tired and not thinking, so we chose cor-
rugated cardboard. The photo captures 
that water shed moment for posterity on 
a mobile phone in all its blurry glory. 

Amortising the factory and machine 
setup costs to make this one part cut, 
the cardboard disk would be valued at 
approx $1,000,000. At the time the cut 
was made we signed the disk and dated 
it and hoped that in years to come we’ll 
look back and remember that summer 
holiday we worked together setting up 
a laser shop. Sam is 17 and in his final 
year at school.

The picture oppo-
site is of a Stainless 
Steel Sculpture Sam 
designed and we 
produced for a Local 
Classic and Custom 
Car Show held on 
Father’s Day.

The car club hosting the event 
approached me to do the trophies/prizes 
for the show this year after seeing some 
of the other work we had done. They 
wanted the trophies to be unique and 
real talking points not your metal plated 
plastic dust collectors where the real 
prize is the kudos.

We had seen some great car/art sculp-
tures online and decided to do one: an 
open wheeler that would evoke the clas-
sic lines of race cars of bygone years. 
We settled on the “midget racers of the 
1940s". The final product was an amal-
gam of many pictures and styles. 

The process 
involved Sam 
making sketches 
then turning 
them into a 3D 
CAD model. 
Using this model 
the car could 
be sliced into 
laminations that 
could be cut in 
3 mm 316SS for 
construction of 
the final product. 
A common edge 
appearance is essential for such models 
so stainless was “perfect cut” in order 
that no rear side touch up was needed.

After separating the laminations he 
added the detail and mounting holes 
for all the accessories. Working out the 
fine guards and steering/suspension 
arms etc was another effort of CAD and 
visualisation of 3D to flat patterns for 
cutting. The final Car weighed over 13kg 
and was over 400 mm long and 150 mm 
wide. The detail on the handbrake lever 
release is less than 0.5 mm wide. So 
there is a real application for cutting min-
iature bicycles. 

The other prizes 
were combina-
tions of laser 
cut and etched 
stainless steel, 
hardwood and 
acrylic. 

Pat Mulhern
Expert Laser 
Solutions,  
Queensland, Australia 
E: pat@expertlasersolutions.com.au

Father and Son triumph
Expert Laser Solutions, AILU's only laser job shop member in Australia provides a 
interesting case study with a heart-warming father & son theme 

A record number of users (97) respond-
ed to this year’s satisfaction survey, 
with enough users of Bystronic, Trumpf, 
MSS, LVD and MBA Engineering to 
make comparisons meaningful. The 
main conclusion is that standards are 
improving, with all suppliers judged at 
least satisfactory in all categories.

The categories where differences were 
greatest were “cost of replacements 
parts” and “cost of call-outs”. MBA 
Engineering was rated “excellent value” 
in both categories with LVD and MSS 
Laser close behind. Bystronic and 
Trumpf were rated “modest overcharge”.

Satisfaction survey 2013

Aptia's new online quoting software 
Nottingham based software develop-
ers Aptia Solutions are now offered 
an online quoting service for laser job 
shops at the annual AILU Job Shop 
meeting at MSS Laser in Rugby.

CutQuote, a collaboration with Aptia’s 
Australian ERP partner Idronic PTY, 
brings unique features to the online 
quoting market including an interactive 
and flexible CAD importer, full automatic 
nesting, secondary processes such as 
folding, along with BOMs and subcon-
tract operations.

“CutQuote has been designed specifi-
cally with laser jobshops in mind, so we 
were delighted to speak at JS 13 and 
hear about the challenges faced by job 
shops in the UK.” said Aptia’s Managing 
Director, Glenn Whitwell. 

Aptia Solutions is offering $100 credit to 
all AILU members which will allow 100 
line items to be quoted for free before 
any further commitments to the service 
are required. AILU members should con-
tact Aptia Solutions directly to request 
the $100 credit.
Contact: Rob Hellier 
E: rhellier@aptiasolutions.com
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EDITORIAL

Response by Chris Kenward,  
Ajax Tocco International 

I first became aware of laser harden-
ing around 15 years ago when I was 
approached by a manufacturer of cam-
shafts who wanted to change from laser 
to induction hardening of a small bearing 
diameter. I am not sure whether one or 
several reasons were behind this move, 
but I suspect it was primarily cost.

The sample showed a marked spiral 
effect, with both surface hardness and 
depth variation. While the hardness was 
within specification, variation can cause 
problems with surface finish after grind-
ing; so this may have been a factor. 

Until recently, this was the only laser 
hardening enquiry I had received, but I 
have been contacted by a customer for 
whom we induction-harden a Caterpillar 
part made from SG iron. Caterpillar had 
asked them to look into the possibility of 
laser hardening a thrust face.  

This lack of enquiries over a very 
extended period of time indicates to me 
that the market is very limited in this 
country. Looking at the requirements for 
laser hardening gives some clues as to 
its absence from our market place:

• It generally requires a higher grade of 
steel with fine microstructures, due 
to the shorter transformation times, 
whereas there has been a move by 
customers to cheaper grades, where 
possible, to lower the cost.

• As a surface heating process, it is 
limited in its depth of hardening and 
needs a large mass-to-heated-depth 
ratio to achieve self-quenching. There 
may also be health and safety issues 
from residual heat in the part present-
ing a risk to personnel handling the 
treated parts.

• Probably the two most significant rea-
sons for its absence are the need for 
highly-skilled people to program the 
robots required to handle the laser, 
and the capital cost of equipment.

There are merits and drawbacks to all 
three hardening methods mentioned (i.e. 
flame, induction and laser) and all have 
areas where they are particularly strong. 
Laser hardening appears to have advan-
tages where complex shapes and low-

volume parts need to be hardened but, 
for the majority of parts that are currently 
being manufactured by British industry, I 
think that induction and flame hardening 
are still the logical choices.

Response by Roger Haw 
Flame Hardeners Ltd 

It all comes down to the economics 
of business; we sell our expertise and 
experience by offering heat treatment 
services to the engineering industry. The 
prime motive in any business is to make 
money. If we are looking for diversifica-
tion, we examine probable markets, look 
at the investment required and consider 
the likely return on the investment.

Demand?
The basic question is “what is the level 
of demand?” It is reasonable to assume 
that laser treatment is a process close to 
our existing primary activities of induc-
tion and flame hardening. Between 
January 2010 and July 2013, we have 
been asked twice if we undertake laser 
hardening; in the same period we have 
received 14,500 new enquiries for our 
other services.

Areas of opportunity
Surveying the available literature, I note 
that the laser process is ideal for:
• High throughput
• Consistency of treatment.
• Treating difficult profiles and shapes 

(press tools etc).
• Customised system solutions.

Considering these, three areas of oppor-
tunity become apparent:

High throughput implies high-automation 
with a minimum of flexibility involving 
high capital costs and low labour costs. 
A contract heat treatment provider would 
be looking for a reasonably secure long-
term contract for this to be attractive. 
Companies requiring this rate of produc-
tion probably process in-house.

Medium batch sizes imply flexible equip-
ment with high capital cost and high 
labour cost (set-ups by a CNC techni-
cian?). Moulds and forming tools, as 
mentioned in the foregoing articles, will 
fit into this category. I also suspect that 
they could very easily fit into the next 
category; always noting that the smaller 
the batch the higher the piece price.

Bespoke treatment on one-off or very 
small batches. Items might include auto-
motive press tools and large components 
requiring a minimum amount of surface 
hardening over a small area on a very 
large workpiece. This implies high capital 
and labour costs, with the added facilities 
such as handling units and cranes. 

The market for such objects is relatively 
small and they run at 35% capacity at the 
best of times. We have had components 
sent from Germany, Denmark, Norway, 
Finland and Sweden over the years, not 
because of lack of provision in those 
Countries. The total market does not sup-
port the existing capacity.

Summarising:
Mike Green’s TLU editorial concludes: 
“There should be an excellent market for 
subcontract laser hardening and clad-
ding in the UK”. As in all things in life, 
there is a big difference between what 
should be and what actually exists.

Members of the CHTA are not fools. If 
there was sufficient market demand, one 
or more of us would be investigating 
how to make a turn on it. The only way 
we can create demand is by inventing 
even better processes and convincing 
the engineering industry of their benefits, 
I would get good odds on betting that 
most of us are looking at this one way or 
another. None of us is going to buy a bit 
of kit and then try to sell the process. 

Flame and induction hardening tech-
niques provide a proven service for sur-
face hardening and a range of hardened 
depths from 0.2 mm to over 30 mm for 
suitable materials. Over the years, we 
have employed gas and combustion 
technologists, engineers, and metallur-
gist to develop tools and closely-control-
led defined heating patterns to access 
difficult areas or heat complex shapes 
with adequate rates of quenching. “Fast” 
local cooling is not always the best 
approach on some sections of material 
and can often lead to cracking. 

Reading the literature available, the 
maximum total case depth that I can find 
mentioned for laser hardening is 2 mm. 

Flame and induction hardening, com-
bined with modern methods of tool 
development, give accurate and repeat-
able processes. Most providers of flame 

UK Laser Hardening Job Shops: A better understanding Emerges 

The September 2013 Issue (No. 133) of HOTLINE, the Contract Heat Treatment Association's Newsletter, carried an article 'An 
introduction to laser hardening and its industrial applications' by Anthony Bransden of Ionbond Lasertechnik and the Editorial 
'HARDENING: Where are the UK laser jobshops?' both from issue 69 of this magazine, together with the Observation made 
on the Bransden article by Ian Hawkes. In an agreement made with the CHTA, AILU have reproduced below two extensive 
responses on these pieces made by CHTA members. This is followed by comments from AILU members.
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The demand for laser hardening is 
much weaker than would be expected.
For Tony Bransden the big question is: 
why is UK demand for laser hardening so 
weak compared to that is Germany? He 
suspects it comes down to a lack in the 
education of young UK engineers who 
seem not to be aware of the possibilities 
that laser hardening offers. 

Martin Sharp also thinks it all comes 
down to what is taught in engineering 
degrees and promoted through indus-
try by experience and networking. The 
question is: does the modern graduate 
manufacturing engineer hit the shop floor 
knowing that laser hardening exists; and 
does the modern design engineer under-
stand that a relatively small case depth 
can deliver the necessary solution? He 
suggests a survey of recent graduate 
engineers, asking how much teaching 
they received about laser processing in 
their degree, and had they been intro-
duced to laser hardening. 

Martin also suggests that, at least in 
part, the reason the UK contract heat 
treatment industry is not seeing enough 
enquiries for its members is simply 
because a search for a laser harden-
ing sub contractor in the UK will not 
revel any. It is a vicious circle; but until 
someone makes the capital investment 
to establish a laser hardening job shop 
in the UK the enquiries that arise will 
immediately go overseas; and overseas 
they do go. For example, Tony has a 
customer from the UK who ships them 
€100k each year – parts that cannot be 
hardened by induction. 

Roland Direken points out that as long as 
nobody has a machine there will be no 
chance to prove the competitiveness of 
laser hardening. For example, the temper-
ature control that lasers offer means you 
can successfully avoid melting the work 
piece surface; but we need somebody in 
the UK with a laser hardening installation 
to show this to potential UK clients. 

As to where the UK business might 
come from, Roland agrees with Roger 
Haw (Flame Hardeners Ltd) that the best 
profit is made on big press tools but 

points out that ERLAS, one of the esti-
mated 28 laser job shops in Germany, 
runs two profitable laser hardening job 
shop machines, and that as well as press 
tools they run small to medium lot sizes 
of “serial” parts such as truck brakes (in 
lot sizes of 1000 per month), extruder 
screws (5 – 10 per month) and big 
machine beds (5 – 10 per year), giving 
them altogether almost 2 shift per day 
work over the year.

Laser hardening would not significant-
ly compete with traditional processes. 
Tony sees the laser as a complimentary 
tool to induction. Its strengths are preci-
sion and flexibility and is highly suited 
to smaller, precision parts where case 
depths of 1 mm are perfectly acceptable 
(parts for which wear of a few tenths 
makes them scrap so why harden deep-
er). The laser comes into its own where 
smaller areas of difficult geometry need 
to be hardened (although Ionbond do 
harden some parts with hardened widths 
of 30 mm and case depths of 5 mm).  
Induction and flame are more about 
large area coverage or high case depths, 
especially on rotationally symmetric parts 
where no overlap is allowed.

Roland adds that the high degree of 
temperature control provided by the laser 
process is a massive attraction when the 
process is compared to flame hardening. 

The need for a high grade of steel in 
laser hardening is misleading.  
Laser hardening requires a higher grade 
steel but Tony points out that most high 
precision parts that need only the mini-
mum of hardening (i.e. the situations ide-
ally suited to laser hardening) are made 
of the higher quality steel anyway. 

Ionbond harden a wide variety of parts 
made of Q/T steels, cold and hot work 
tools steels and martensitic stainless 
steels. The attraction of these steels is 
that they have a high hardenability and 
do not need a large mass-to-depth ratio. 

Robotic control does not present a 
significant challenge.
Tony points out that the “head” for laser 
hardening may weigh anything from a 

couple of kg up to 20 kg and he thinks 
there should be no problem finding a 
robot capable of manipulating this load 
and that the use of robots is standard 
practice. He also points out that his 
laser hardening equipment is not too 
highly automated. Running a job shop 
enterprise, he has to maintain flexibility: 
typically he will have up to 5 jobs a day, 
where the quantity may range from 1 part 
to 1000 parts, part weight from 10 gm 
up to 5 tonnes, hardened widths from 
2 to 30 mm, part size from 10 mm up 
to 3 metres – all on the same machine. 
These medium size jobs are his bread 
and butter, since in these batch sizes it is 
uneconomical for the customer to invest 
himself. He strives to offer a 24 hour 
turnaround on most parts.

Martin admits to being a surprised that 
robot programming could be considered 
as being as a bit difficult and requiring in 
a high labour cost (i.e. to employ a CNC 
technician). He points out that the induc-
tion sector has its own requirements for 
process development and programming, 
and that the design of an induction coil 
is surely a highly specialised and skilled 
engineering requirement. 

Skill is required for laser hardening but 
no more that in other sectors 
Roland claims that using temperature 
control and a little training on robot pro-
gramming together with a little experi-
ence of hardening essentials, one can 
run a job shops with people having only 
a basic technical understanding. 

Tony point out that skilled people are 
needed as in any high tech branch and 
that he runs his job shop with only one 
technician and three unskilled employ-
ees. Commenting further on this, Tony 
points out that laser hardening as a sub 
contract enterprise requires a mix of 
skills: a knowledge of laser radiation, 
physics, electronics, metallurgy, robot-
ics, mechanical engineering and some 
economics are all beneficial. This should 
not hamper the education of young engi-
neers and the awareness of designers in 
this field: which is where Tony thinks the 
UK problems reside.

Comments by AILU members
Below are invited comments (submitted individually but combined here for clarity under key headings) from 
AILU members Tony Bransden (Ionbond Lasertechnik), Roland Dierken (ERLAS Erlanger Lasertechnik) and 

Martin Sharp (Liverpool John Moores University) to the two responses by CHTA members. 

and induction hardening services have 
a range of versatile equipment to give 
capacity to meet varying demands.

We have always held the opinion that 
there is strength in flexibility and have 
looked a few times towards the use of 

robots to process flame- and induction-
hardened components, We have, to 
date, not found a robot, suitable for car-
rying a workhead transformer for induc-
tion hardening, which is also suitable 
to carry and manipulate a high-velocity 

gas burner for flame hardening. It may 
well be that, once we have overcome 
this problem, we will move on to buying 
a laser which could be mounted on the 
same equipment (if there was a sufficient 
market to justify this).  
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Making laser cutting more affordable
Interview with Carlos Gonzalez Lee
Managing Director of MSS Lasers Ltd

AILU INTERVIEW

As an independent service provider for 
laser cutting machine users in the UK, 
how successful have you been in com-
peting with the service provided by the 
machine manufacturers themselves, 
both for routine servicing and break-
down repair?
By listening to customers and delivering 
on our promises we have been extremely 
successful. We provide a quick response, 
qualified personal, communication with 
customers and a strong dedicated tele-
phone technical support line. We treat all 
customers equally, whether big or small 
and are always prepared to go the extra 
mile, something the larger service organi-
sations don't always provide.

What assurance can you give a cus-
tomer that a machine serviced by a 
MSS service engineer is as safe to use 
afterwards as it would be if the machine 
manufacturer carried out the service?
All our engineers have been trained on 
all hazards presented by laser machines 
(lasers radiation, high voltage etc.) and 
the training is on-going, with regular 
refreshers and updates when necessary. 

Our company policy is to leave the 
machine in a safe manner, so if we dis-
cover that machine guards, interlocks 
or safety equipment have been compro-
mised, we return the machine to a safe 
condition, notify the senior managers 
within the company and record the work 
done on the SVR.  We are aware of some   
fatal accidents in the UK over the last 
few years so we take Health and Safety 
very seriously.

In AILU’s annual service satisfaction sur-
vey, the issue that most members com-
plain about the high cost of replacement 
parts. How are you able to compete with 
the original machine manufacturers in 
this regard?
We do have to purchase some criti-
cal components from the machine tool 
manufacturers and, like laser end users, 
we find some of the prices very high. 
Unfortunately it seems that, for all laser 
machines built outside of the UK, the 
parent company retains the profit margin 
on sales abroad. The subsidiaries in the 
UK then “mark up” the parts again. MSS 

have become very resourceful in 
sourcing non-critical components 
elsewhere at much lower cost; 
the savings are passed on to our 
customers. Also, we refurbish 
machines as part of our busi-
ness, which allows us to supply 
reconditioned or repaired units at 
a more cost effective price.

Increasingly the high cost of 
labour is surely making it uneconomical 
to diagnose and repair complex items; 
for these it is best to simply replace the 
faulty sub-system. Do the sub systems 
of laser cutting machines (e.g. power 
supplies, computer control) fall into this 
category? 
Indeed they do and I question the logic, 
especially with some of these compo-
nents costing in excess of £10,000. The 
use of reconditioned units can alleviate 
these costs, keep downtime and labour 
costs to a minimum.

For many years the economics of the 
highly competitive laser job shop busi-
nesses in the UK seems to show that it 
was better to buy a new machine, work 
it hard and sell it on after a few years; 
rather than keep the machine and repair 
it when it breaks down. What is your 
view on this business model and where 
are your main markets for refurbished 
laser cutting machines?
I can understand a laser job shop busi-
ness needing to replace an old and 
unreliable machine, especially in light of 
the points raised above regarding com-
ponent costs charged by manufacturers. 
However, I question the need to buy a 
“new” machine. If you can purchase a 
fully refurbished machine complete with 
warranty for say half the cost of a new 
machine with a similar or identical spec, 
then you would need to have a lot of 
downtime and repair costs for it to be 
an uneconomical choice. With so much 
uncertainty in the economy, there is a 
benefit to keeping monthly HP or lease 
payments to a minimum;.

With this in mind we have set up a 
new Finance company (Manufacturing 
Finance Solutions Ltd. ) that offers very 
flexible finance vehicles.  Our 12 month 

rental contract with an option to pur-
chase has proven to be a very popular 
product. You are not committed to a 5 
year HP or lease agreement, so if you 
don’t have the work at the end of the 
12 months agreement you can send the 
machine back. However, if there is still 
plenty of work to do on the machine you 
can continue to rent it for another 12 
months or purchase it. If you are unsure 
about purchasing a refurbished machine 
then you can “try it before you buy it”.

Fibre laser cutting machines employ very 
different technologies to their CO2 laser 
counterparts and laser safety concerns 
during servicing are very different too. 
Are you concerned about the growth of 
interest in fibre laser cutting?
We are not too concerned at this time. I 
don't doubt that fibre lasers are here to 
stay but the jury is out over whether the 
CO2 will be replaced altogether. Like any 
forward thinking business we are follow-
ing very closely to see where it all goes 
and how it fits our business model.

The case for using nitrogen generators 
to provide assist gas for laser cutting 
seems clear enough when making a 
dedicated product, since the discol-
ouration caused by the small amount of 
oxygen in the assist gas can be properly 
assessed and hopefully shown to be 
unimportant. However, many laser cut-
ting job shops remain reluctant to adopt 
nitrogen generators. 
This is not true: we have installed 
approximately 60 systems into UK 
subcontractors compared to only 40 
installed at companies with a dedicated 
product. Because they are sized cor-
rectly, purity and oxygen contamination 
have not been issues with our systems. 
Where a cut edge is required to achieve 
the same standard as for bottle banks 
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and liquid gas, we supply our high purity 
systems. The cost to produce the higher 
purity nitrogen is higher so it is a lit-
tle more difficult to get a ROI under 3 
years.  However, nitrogen generators are 
generally self- financing using money 
otherwise spent on ready-made nitrogen, 
which is effectively a consumable. Even 
with an extended ROI of 4-5 years, after 
the unit is purchased you produce nitro-
gen at a fraction of the cost of liquid or 
MCP’s with an identical purity.

Are you finding a sufficient pool of expe-
rienced service engineers to fill your 
needs? Have you experienced a short-
age of suitably trained engineers in the 
UK? 
There is indeed a shortage of expe-
rienced service engineers and it is a 
major concern. In particular, we have to 
pay higher wages to retain them, which 
squeezes our margins and this in turn 
reflects in the hourly rates charged to the 
end user. 

Seasoned service engineers with the 
necessary technical ability may never-
theless lack the right attitude towards 
customer service and a willingness to 
go the extra mile for a client; things we 
regard as very important. In an attempt 
to address this we have recently taken 
on two new apprentice service engineers. 
As well as teaching them the techni-
cal skills required, we are also trying to 
instil the right attitude at a young age. 
Technical ability can always be taught if 
they have the right attitude to clients. As 
these young engineers pass up through 
the ranks we will hopefully begin to elimi-
nate the general problem.

How do you see the laser cutting 
machine market developing in the UK 
in terms of machine technology and 
performance and machine reliability and 
complexity?
I think that sales of fibre laser cutting 
machines will continue to grow for the 
next few years. Fibre laser sources are 
more reliable that their CO2 laser coun-
terparts, with no complicated machine 
alignment etc. to deal with. Currently, 
when things go wrong with the fibre 
laser the manufacturers are pushing for 
a complete unit (e.g. diode laser block) 
replacement. Although this means that 
fixing machines will be relatively easy 
and independent of how complex the 
box of tricks is, the downside is that 
repair bills will be high.

Carlos Gonzalez Lee
E: carlos@msslasers.com 

At the recent annual AILU Job Shop 
business meeting I listened to an emi-
nent economist talking about the state 
of the world and the UK economy. His 
rather derogatory comments about 
manufacturing being 'just another sector 
of the economy' and 'not doing well and 
not improving' did rather rankle: as it 
did - loudly - with other members of the 
Job Shop Group.

It took me a while to think this through. 
I do go through life thinking of the witty 
retort or the penetrating question a cou-
ple of hours too late. On this occasion it 
was the feeling - anger? - from the rest 
of the room that made me think a bit 
longer than usual before coming up with 
a retort only a few days too late.

In essence and round numbers the 
economist's analysis was that manufac-
turing was ten percent of the economy 
and not growing; and as it is not grow-
ing why bother investing in it? There 
are other sectors that promised faster 
growth.

There are many arguments against this 
line of thinking. They apply equally to 
engineering and engineering research. 
Here are just two.

First: Manufacturing is about creat-
ing wealth. It is creating things that 
are needed using skill, ingenuity and 
knowledge. Insurance, buying and sell-
ing companies and 'services' is about 
recycling other people's wealth: these 
sectors are OK if you are in them but 
not much good for society at large. 

Think of it as a bath tub: an econo-
mist sees water sloshing round as The 
Economy. Manufacturing turns the taps 
on and makes the water deeper. 

Second: In the nineteen seventies 
manufacturing was over twenty percent 
of the economy. It was halved in a short 
period by a government convinced that 
the city was all it needed and therefore 
ready for a fight with unions determined 
to keep things just as they were for ever. 
Every government since has subscribed 
to that new paradigm. Manufacturing for 
governments of every hue was tiny and 
not worth bothering about. 

Well, manufacturing is 
worth bothering about. 
And it could do more. 
We need the politicians 
to undo the damage 
they caused; invest 
properly in manufactur-
ing; invest in manufac-
turing education; invest 
in manufacturing companies, invest 
in letting people make money from 
manufacturing; invest in growing com-
panies; invest in making manufacturing 
twenty percent of the economy again. 
Of course it can be done. It just needs 
political will.

This will remain a post meeting, regret-
fully not delivered, retort; that is, unless 
it has energised a few of you. If you 
agree then tell your MP, tell BIS, MAS, 
the KTNs, tell every set of acronyms! 
There must be more arguments to push. 
If you have a good one write, email or 
call me and we will add it to the mix.

To finish on a positive note, it is well 
to remember that photonics and in 
particular laser materials processing 
(LMP) in particular, will play an increas-
ing part in the manufacturing story over 
the coming years. Since the Farnham 
Castle LMP strategy workshop in 2012 
there has been an increasing pressure 
within the Association for a road map-
ping exercise to be undertaken as the 
first step to developing a strategy. Now, 
thanks to support from the new Centre 
for Innovative Manufacturing in Laser-
based Production Processes and other 
organisations, AILU will be organising a 
road mapping day in the first quarter of 
2014. Its primary aim will be to come up 
with a view of what LMP will be needed 
by manufacturing industry and by when: 
what laser systems, what materials and 
where the research and development 
to achieve this is going to come from. 
Keep watching the AILU website for 
more information.

Finally, a big thank you to fellow job 
shoppers for an excellent meeting and 
stimulating discussion at JS13.

Neil Main 
E: neilmain@micrometric.co.uk

PRESIDENT'S MESSAGE
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The joining of two dissimilar met-
als allows the creation of struc-
tures with properties that are 

often difficult to achieve in structures 
made of a single metal. However, 
the joining process can present a 
challenge, especially for metals of 
dissimilar physical properties. Also, 
intermediate phases are formed when 
metallurgically incompatible metals 
are joined; these phases, known as 
intermetallic (IM) compounds, are brit-
tle and usually degrade the mechani-
cal strength of the joint. 

Dissimilar metal joining is the subject of 
much current research due to the poten-
tial benefits it offers, both structurally 
and environmentally.  For example, in the 
automotive sector the combination of 
Iron (Fe) and Aluminium (Al) in a tailored 
blank can reduce the vehicle mass with 
identical or better mechanical strength. 
In this way, a new generation of vehicles 
can be developed to meet the new and 
more rigorous CO2 emission and safety 
standards. 

Compatibility issues
There are two main categories of dis-
similar metal joining:

• Metallurgically compatible dissimilar 
metal joining (Type I)

• Metallurgically incompatible dissimi-
lar metal joining (Type II)

Examples of Type I joints include those 
between metals of slightly different 
composition, in which the main metal 
constituent is common to both but the 
alloying elements are different (e.g. the 
joining of different Al alloys). Type I joints 
also include those between different 
metals that are metallurgically compat-
ible (e.g. iron and copper).

Type II joints are those between met-
als that are metallurgically incompat-
ible and which therefore form several 
intermediate phases, IMs, over a broad 
range of composition ratio. Examples 
of Type II joints are steel to aluminium, 
stainless steel to titanium and alumini-
um to titanium.

This article focuses on Type II welding 
with particular emphasis on low carbon 
steel (Fe) to aluminium alloy (Al) and 
stainless steel (Fe) to titanium (Ti) joining.

Challenges of Type II joining
The dissimilarities in the physical proper-
ties of the metals involved in this study 
are illustrated in table 1. 

Differences in the coefficient of ther-
mal expansion cause internal residual 
stresses during the cooling phase of the 
weld, which in extreme cases can lead 
to crack formation, distortions and joints 
with poor mechanical properties. 

Where there are significant dissimilarities 
in the melting temperature and thermal 
conductivity, attention has to be given 
to the delivery of heat during the joining 
process e.g. the use of a directional heat 
source, attention to the joint configura-
tion, control of the welding parameters. 

Controlling the formation of IM com-
pounds when dissimilar metals are joined 
is the most critical issue because of their 
brittle behaviour. However the mixing of 
the metals can be minimized by taking 

advantage of the dissimilarities in the 
melting temperature and thermal con-
ductivity. For particular dissimilar metallic 
combinations the heat source can be 
positioned relative to the joint interface 
so that the joint is produced with only 
one metal being melted and the other 
kept solid. In this way the atomic diffu-
sion is greatly reduced and with it the IM 
compound formation. Lasers are ideally 
suited to this approach.

Laser use for dissimilar metal joining
There are many advantages of using 
laser welding for the joining of dissimilar 
metals:

• The directionality of application of 
laser power and the high degree of 
control of the energy transferred to 
the substrate;

• The possibility of welding at very 
fast speed, thereby limiting the 
growth of IM compounds;

WELDING

Dissimilar metal joining using a 8kW fibre laser

Sonia Meco, Goncalo Pardal, Supriyo Ganguly and Stewart Williams

Material Melting 
temperature 
[ºC]

Boiling  
temperature 
[ºC]

Coefficient of 
thermal expan-
sion @ 25ºC  
[µm/(m.K)]

Thermal  
conductivity 
[W/(m.K)]

Iron (Fe) 1538 2862 11.8 80.4

Aluminium (Al) 660 2519 23.1 237

Titanium (Ti) 1668 3287 8.6 21.9

Table 1: 
The key thermal 
properties of 
metals

Figure 1: Schematic representations and micro sections of a) low carbon steel to aluminium and  
b) stainless steel to titanium samples. On the micro sections it is possible to identify the IM compounds 
formed during the joining process. 

100 µm
20 µm
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• The heat affected zone is small 
when compared to that produced in 
conventional arc welding;

• The reduced thermal cycling of 
the workpiece when welding with 
pulsed lasers.

The IM layer in the Fe-Al joint
Figure 1a shows the analysis of the inter-
face of a Fe-Al overlap weld produced 
using a defocused beam. The heat flows 
through the Fe plate (as indicated by the 
arrows) and at the Fe-Al interface the 
temperature is enough to melt the Al but 
not enough to melt the Fe, thus creating 
a solid-liquid interface. The IM layer is 
formed and grows on this Fe-Al interface. 
Due to the joint configuration the laser 
been used in conduction mode (very 
stable laser mode), the IM layer is quite 
uniform across the molten interface as 
shown in figure 1a.  Chemical characteri-
zation of the IM layer was determined by 
Energy Dispersive X-Ray Spectroscopy 
(EDS) analysis from which the IM layer 
was identified to be composed by Fe2Al5 
and FeAl3. In the example shown the IM 
layer formation gave rise to joint failure at 
the interface. 

The formation of Fe-Al IM compounds is 
known to be dependent on the time and 
temperature cycle due to the Al and Fe 
diffusion. In a separate study the Fe-Al 
IM layer thickness was measured over a 
range of fundamental laser parameters as 
shown in figure 2, using the arrangement 
in figure 1a. The Fe-Al IM layer growth 
shows a minimum thickness of ~ 5 μm 
and rises with specific point energy at 
constant power density and with power 
density at constant specific point energy. 
An IM thickness of 5 μm is sufficiently 
small to produce joints with reasonable 
integrity, according to the literature which 
refers to 10 μm as an upper limit. 

The IM layer in the Fe-Ti joint
For Fe-Ti welding the difference in melt-
ing temperature and thermal conductivity 

is not sufficient for a thermal gradient 
to be created such that only one of the 
metals is melted. Therefore for joining 
this metal combination the laser was 
used in a keyhole mode as shown in fig-
ure 1b. With both metals in liquid phase 
an appreciable diffusion between Fe 
and Ti elements occurred. EDS analysis 
revealed a fusion zone mainly composed 
of distributed Fe-Ti IM compounds, TiFe 
and TiFe2; instead of a single and uni-
form IM layer (as observed in the Fe-Al 
joints in figure 1a). The fusion zone was 
extremely brittle and visible cracks were 
observed, implying that the direct joining 
of Fe to Ti is not viable.

Intermediate bridge material
The alternative approach to join metal-
lurgically incompatible metals (Type II) is 
to add an intermediate metal to create 
a bridge between the two original dis-
similar metals, creating a physical barrier 
to prevent the diffusion. In this case an 
interlayer of Nickel (Ni) was used to cre-
ate a bridge between stainless steel (Fe) 
and titanium (Ti). Ni is known to be met-
allurgical compatible with Fe and Ni-Ti 
IM compounds in certain combinations 
are not detrimental.

The butt joint shown in figure 3 was 
produced with two passes, on which the 
laser beam was firstly focused on the 
Fe-Ni and afterwards on the Ni-Ti inter-
faces. In this way the diffusion between 
Fe and Ti is avoided and no Fe-Ti IM 
compounds are formed. The Fe-Ni joint 
has no defects (Figure 3a) but on the 
Ni-Ti interface the formation of Ni-Ti IM 
compounds induced a very brittle fusion 
zone which is visible in the hardness 
mapping shown in figure 3c. The laser 
parameters used to join the Fe to Ti 
were: Power = 1.1 kW; Spot diameter = 
0.6 mm; Travel speed = 1m/min. 

As expected, no major defects were 
observed on the Fe-Ni joint because 
they are metallurgically compatible. The 
keyhole laser welding promotes a good 

stirring of the molten pool 
and only Ni3Ti and NiTi2 were 
identified. The weld seam 
was therefore very brittle, 
with hardness values about 
800 to 1000 HV0.2/10 in the 
fusion zone. 

Summary
Fe-Al dissimilar metallic joint 
The intermetallic com-
pounds formed a uniform 
layer at the interface of the 
two metals. Fusion joints 
with an intermetallic layer 
thickness as thin as 5 μm 

can be produced; sufficiently small to 
produce joints with reasonable integrity.

Fe-Ti dissimilar metallic joint
The intermetalic compounds were widely 
distributed across the weld zone, leading 
to a very brittle unusable joint.

Fe-Ni-Ti joint with Ni interlayer
The Fe-Ni weld had good mechanical 
properties and no presence of cracks. 
The Ni-Ti weld can be classified as 
dissimilar between non-compatible 
materials (type II) Future work will inves-
tigate alternative intermediate materials 
between the Fe and Ti to engineer the 
weld metal to form Fe-Ti joint with supe-
rior mechanical strength.

The authors are with the Welding Engineering 
and Laser Processing Centre, Cranfield 
University, Beds MK43 0AL

Contact: Sonia Meco or Goncalo Pardal

E: s.a.martinsmeco@cranfield.ac.uk; 
g.n.rodriguespardal@cranfield.ac.uk

Figure 2 - Evolution of the Fe-Al IM layer with the laser fundamental 
energy parameters.  
For a CW laser beam of spot diameter D, area A and travel speed V, the 
interaction time (s) is D/V. If the beam power is P (W) then the power 
density is P/A (W/m2) and the specific point energy is P.D/V (J)
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Figure 3 Fe-Ni-Ti weld. a) and b) are the macro-
sections of the Fe-Ni and Ni-Ti interfaces; c) is a 
hardness mapping of the Ni-Ti weld zone.

See Observations p28
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Bespoke textured surfaces can 
exhibit improved properties in 
terms of tribological, biological, 

optical, or wetting performance. As 
such, surface topography and texture 
has been a subject of applications 
ranging from macro scale mechani-
cal components (e.g. surface rough-
ness reduction to conform to quality 
restrictions and associated toler-
ances); to micro scale MEMS appli-
cations, where stiction phenomenon 
plays a crucial role. In general, inter-
est in surfaces functionalisation as a 
component feature is growing and the 
ideal of achieving designed or tailored 
surfaces is becoming more relevant. 
One approach to this is to add a 
coating; the alternative is to remove 
material using techniques such as: 
grinding and honing; electron, ion and 
chemical etching, electric-discharge 
machining and laser beam machining. 

Laser applications for surface textur-
ing include direct writing of the texture 
patterns and the generation of patterns 
on surfaces by the use of masks or dif-
fractive optics. Of these, direct writing 
is the most flexible; in particular, the 
beam delivery optical arrangement can 
easily be adapted to provide a variety 
of patterns on a wide range of materi-
als. Combined with other advantages of 
laser processing such as high speed and 
environmental compatibility, the flexibil-
ity of a single tool that can be adapted 
to different applications is very attrac-
tive for industrial use. A wide range of 
pulsed laser systems have been used 
but the nanosecond (ns) laser at 1064 
nm appears the most useful for metal 
surface texturing, providing an optimum 
solution in terms of quality and produc-
tivity. Of the source options available 
the ns fibre laser offers the most robust 
architecture for industrial scale use.

Laser source and beam delivery
All the work described here was car-
ried out using the same Q-switched 
fibre laser (an IPG Photonics YLP 
1/100/50/50), scanner head (Sunny TSH 
8310) with a 100 mm focal lens. The 
laser provides pulses of about 100 ns 
(FWHM) at 20 - 80 kHz and the calculat-
ed focused beam diameter is 39 μm. The 
work was done in ambient atmosphere, 
without the use of a shielding gas. 

Case study 1: 
Surface dimpling of TiN
Surface dimpling can improve the tribo-
logical behaviour of the component by 
containing lubricant inside the dimple, 
entrapping the wear debris, and con-
tributing to the load bearing by generat-
ing hydrostatic pressure in the dimple. 
In this way, better wear resistance and 
reduced friction can be achieved.

Surface dimpling was applied to TiN 
coatings 2.65 μm thick on 42CrMo4 steel 
for cold drawing applications; such dies 
have to undergo high drawing forces with 
a limited amount of lubrication and the 
introduction of micro lubricant pockets 
can extend component life. 

Percussion micro-drilling was investigated 
as a means of creating shallow dimples 
within the limited coating thickness. One 
challenge was to obtain gentle ablation 
conditions and avoid excessive laser 
machining, which can cause the coating 
to be contaminated by substrate material. 
Such contaminated areas are more likely 
to strip off and contribute to wear [1]. 

The operation of the laser prevented 
emission of single pulses. Instead, 
ramped pulse train profiles could be 
generated with different periods of mod-
ulation. By suitable choice of modulation 
period one pulse could be made much 

larger than the others in the train. By  
controlling the distance (d) of the focal 
position from the coating top surface, 
the surface fluence for this pulse can be 
brought close to the ablation threshold 
of the TiN coating, so that this is the 
only pulse that contributes to the abla-
tion process. That said, the timing of the 
largest laser pulse was too irregular to 
synchronize it to the beam scanner for 
drilling on-the-fly, so a point by point 
percussion drilling operation had to be 
employed.

Figure 1 exhibits SEM images in back 
scattering mode of the dimples gener-
ated with tmod=80 μs and varying the 
focal position. The brighter parts in the 
image belong to heavier elements, which 
points out to the presence of substrate 
material, which is predominantly com-
posed of iron. It can be seen that defo-
cusing enables drilling conditions free of 
substrate contamination (d = 1.5 mm) 
and under these conditions the textured 
TiN coating's tribological performance 
was assessed using pad on disk tests. 
The initial results coming revealed a 30% 
reduction in the friction coefficient cor-
responding to a 70% reduction in wear 
volume compared to plain TiN in heavy 
loaded conditions [2]. 

Case study 2: 
Surface texturing of Ti6Al4V alloy for 
improving adhesion joint strength
Often in aerospace and advanced 
mechanics applications titanium and 
carbon fibre reinforced polymer (CFRP) 
components need to be joined together. 
The two heterogeneous layers are 
bonded together with an adhesive and 
the strength of the bond is crucial to 
avoiding delamination during use of the 
component. Various surface textures 
have been tested for improved adhesion 
by exploiting different bonding effects: 
mechanical interlocking and contact sur-
face increase. Three different structures 
have been proposed to induce these 
effects as shown in figure 2.  

Grid
Perpendicular channels retain the adhe-
sive. To increase their depth the beam 
made 50 passes of each channel and 
was defocused by 0.6 mm to obtain 
wider digs. This resulted in a chan-
nel depth of ~200 μm and a width was 

FUNCTIONAL SURFACES

Fibre laser use in surface functionalization

Ali Gökhan Demir, Pietro Maressa and Barbara Previtali

Figure 1: Evolution 
of the dimpling as 
a function of the 
distance (d) of the 
focal position from 
the surface of the 
TiN coating: 

(a) d = 0 

(b) d = 0.75 mm 

(c) d = 1.5 mm



The Laser User      Issue 71, Autumn 2013 21

~30 μm. Laser parameters were: pulse 
energy 0.5 mJ; pulse repetition rate 50 
kHz; scan speed 100 mm/s.

Chaotic
This effect was created by remelted 
titanium. The texture provides undercuts 
and mechanical interlocking and increas-
es the contact surface. It was achieved 
by tracing the focused beam on the sur-
face in perpendicular lines with a pitch 
of 50 μm. The maximum depth of the 
resulting chaotic texture was ~250 μm. 
Laser parameters were: pulse energy 0.5 
mJ; pulse repetition rate 50 kHz; scan 
speed 150 mm/s.

Dimpled  
In a technique similar to the percus-
sion drilling for surface dimpling in Case 
Study 1, focused pulses were delivered 
with the same pitch (100 μm) in both 
axes. The dimples increase the contact 
surface and offer mechanical interlocks. 
The modulation duration used was 80 
μs, long enough to provide depth of 150 
μm and diameter of 60 μm.

The static resistance of the textured sur-
faces was compared to the resistance of 
surfaces prepared by sandblasting, the 
conventional method for surface prepa-
ration in adhesion applications. In every 
analysed case there was an increase 
in joint strength over sand blasting of: 
28.5%, 37.3%, 35% for grid, chaotic 
and dimpled texturing respectively. 

Case study 3: 
Surface texturing of AZ31 Mg alloy for 
biomedical applications
Magnesium alloys are of interest for use 
in bio-implants because of their biode-
gradability. However, their degradation 
rate in human body may be faster than 
required. An application for these alloys 
that is of particular interest is their use 
in biodegradable cardiovascular stents, 
which need to remain inside the human 
body for only 6 months before dissolving 
completely [3]. One option for achiev-
ing this is to coat the alloy surface with 

a biopolymer such as polycaprolactone 
(PCL), a highly biocompatible mate-
rial. The coatings of 2-10 μm thickness 
would be applied by the dip coating 
technique. 

In addition to the dip coating process 
parameters, the surface preparation and 
topology of the alloy surface are highly 
influential on the surface wetting, which 
is directly correlated to the coating 
adhesion. Moreover, since the stent itself 
is manufactured via laser micromachin-
ing process [4]; it is attractive to apply 
the surface machining procedure with 
the same laser source within the produc-
tion cycle. Therefore, surface texturing of 
AZ31 magnesium alloys was studied to 
identify different surface roughness and 
topologies achievable.

Process conditions were adapted to 
achieve surface melting by defocusing 
the beam and reducing the laser pulse 
energy, the laser fluence remaining 
lower than the ablation threshold but 
high enough to realize as surface clean-
ing and melting. Within this regime, the 
overlapping of the pulses determines the 
final surface topography. Varying pulse 
repetition rate, scan speed, scan pitch, 
scan angle, and number of passes a 
range of textures could be produced, 
three of which are shown in figure 3.

The effect of laser texturing on AZ31 
sheets is not solely limited to the sur-
face roughness. In particular, surface 
wetting is likely to be altered during the 
texturing process. The final effect of the 
surface texturing on surface wettability 
and adhesion to the biopolymer are still 
under investigation.

Conclusions
Pulsed fibre lasers are providing even 
more increased flexibility in the ns regime. 
Pulse durations are moving towards the 
ps regime, and wavelengths in the vis-
ible and UV range are being introduced; 
all without compromising the robustness 
and simplicity of the source. Pulsed 
fibre lasers offer simplification of micro-
processing operation with high productiv-
ity. The results indicate the possibility of 
using ns pulse fibre laser to generate dif-
ferent surface structures for tribological, 
adhesion and biomedical applications, on 
ceramic and metallic materials.  
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Due to their high weight-specific 
mechanical stiffness and strength, 
parts made from carbon fibre rein-

forced polymers (CFRP) are increasingly 
used as structural components in the air-
craft and automotive industry. As a rule 
of thumb, using components made from 
CFRP can save up to 30 % of the weight 
compared to aluminium and up to 70 % 
compared to steel. 

CFRP in the automotive industry
In the case of the automobile, electrified 
vehicles are expected to play an impor-
tant role in clean and energy efficient 
personal transportation. In the automo-
tive industry, the use of CFRP in the 
mass market is hindered in part by high 
energy and production costs. However, 
it is thought that costs can be reduced, 
as compared to steel parts, if the “3 Rs” 
(reduce, reuse, recycle) are effectively 
applied to the process chain [1]. 

By the use of the Resin Transfer Molding 
(RTM) process, CFRP production can 
be automated and the components 
can be mass produced with short cycle 
times. BMW is using this process for 
their project “BMW i”, to realize the first 
mass-produced electrified vehicle with 
a CFRP passenger compartment on the 
market; see Figure 1.

Figure 2 shows a sequence of the RTM 
process chain, using binder technology 
for non-crimp fabrics. Dry carbon fibre 
filaments are processed into non-crimp 
fabrics with uni-directionally aligned 
fibres. These fabrics are stacked on top 
of one another (step 1), resulting in a 
multidirectional alignment of the fibre 
layers (step 2). The stack is then cut to 
the desired shape. A polymer binder 

that was applied to the fabric earlier is 
plasticized by heating the stack. Next, 
the stack is pressed (preformed) into the 
three dimensional shape of the compo-
nent (step 3). As the binding agent cools 
and solidifies, the fibres bond. The 3D 
textile preform is then trimmed (step 4) 
[2]. In an automated line this cutting is 
usually done by mechanical knife, ultra-
sonic knife, die press, or abrasive water 
jet. The trimmed preform is then trans-
ferred to an RTM press, where the resin 
is injected and the component is cured 
(step 5). By using a highly reactive resin 
the cycle time of the RTM process can 
be reduced significantly in order to meet 
the requirements for mass production 
[2]. After the infiltration and the consoli-
dation of the part, the final outer contour 
is cut. This is usually done by milling or 
abrasive water jet cutting. 

Cutting CF textiles
In summary, three cutting steps are 
involved in the process; the cutting of: 

• Stacked non-crimp fabrics (2D)

• Preforms (3D)

• Consolidated components (3D). 

Mechanical cutting processes are cur-
rently employed at all of these steps. A 

major disadvantage of these 
processes for cutting of 
preforms (e.g. by ultrasonic 
knife) is that the applied 
cutting force bends and dis-
places the fibres resulting in 
an unwanted change in the 
structural properties near the 
cut edge. Additionally, the 
cutting tool rapidly becomes 
dull and must be frequently 
exchanged. The mechani-
cal cutting processes lack 
accuracy and process speed 
especially when cutting 

complex 3D contours, where extensive 
clamping fixtures are needed to keep the 
preform in place. These factors result in 
high costs and long cycle times. 

The most promising alternative proc-
ess for trimming carbon fibre textiles 
is laser cutting. No extensive clamping 
devices are required and no tool wear is 
generated. The process is flexible with 
regard to the component contour and 
cutting direction and the laser beam path 
is easy to automate, with offline path 
planning software commercially avail-
able. An additional advantage is that the 
edge is thermally fused, which prevents 
the fibres from being pulled out during 
handling [3]. The main disadvantages of 
laser cutting of carbon fibre textiles are 
the heat-affected zone (HAZ) and the 
laser-generated fume hazard. 

Usually a finish, the so-called sizing, 
specifically matched for the resin is 
applied onto the fibres to improve the 
adhesion between fibre and resin and to 
protect the fibres during the manufactur-
ing and handling processes. However, 
evaporation of the sizing in the HAZ 
results in decreased adhesive strength 
[4]. In addition, the aerosols generated 
during laser cutting of the carbon fibres 
are a potential health hazard. Especially 
for mass-production, effective workplace 
controls, such as fume and dust collec-
tion and filtration, have to be installed to 
protect workers and the environment.  

During laser cutting, the laser beam 
heats the fibres until they sublimate at 
approximately 4000 K. Although pulsed 
laser sources can be used for laser cut-
ting, CW-lasers are more appropriate due 
to their higher effective cutting speed, 
even though they generate a larger HAZ 
than pulsed mode laser radiation. The 
wavelengths of the most commonly 

Figure 1: BMW i3 concept life module with CFRP passenger cell 
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used laser sources for cutting are 1064 
nm (Nd:YAG lasers) and 10.6 μm (CO2 
lasers); elemental graphite shows a high-
er absorptance at 1064 nm than at 10.6 
μm, so the usage of fibre or disc lasers 
(operating at approximately 1064 nm) are 
more effective for cutting carbon fibres. 

There are two principles of CW-laser 
cutting of carbon fibre fabrics: (i) Gas 
assisted laser cutting (GALC), where the 
assist gas blows the sublimated carbon 
and the generated fume out of the kerf, 
and (ii) remote ablation cutting (RAC), 
where the pressure generated by the 
sublimation of the material blows debris 
out of the kerf.  

Cutting multi-layered 2D preforms
With the focus of this study being on 
the achievable effective processing 
speed, experiments were carried out to 
compare the suitability of CW-laser cut-
ting of carbon fibre preforms using both 
GALC and RAC. The cutting was carried 
out on a symmetrical multi directional 
stack of six layers made from non-crimp 
unidirectional fabric layers, resulting in a 
laminate thickness of 2.2 mm. Cohesion 
between the single layers was generated 
by activating the binder in a hot press. 

For GALC, an 8 kW multi-mode 
Ytterbium fibre laser in combination 
with conventional cutting optics was 
used, giving a focused spot diameter of 
210 μm, Rayleigh length 1.6 mm. The 
nozzle stand-off distance was 1 mm 
and the nitrogen gas pressure was 0.4 
bar. The laser beam optics were moved 
across the stack by an industrial robot 
and the preforms were cut in one pass.

For RAC, a 3 kW single-mode Ytterbium 
fibre laser fibre laser was used (same 
wavelength, 1070 nm, in both cases). 
The scanner remained static and the cut-
ting was done either in one pass or with 
several scans. In combination with a post 
objective scanning system the focused 
spot diameter was 48 μm, Rayleigh 
length 1.1 mm.

Figure 3 compares maximum cutting 
speed for the two cutting processes, 
showing an almost linear relationship 
between beam power and cutting speed 
and a focus position effect. Since these 
two processes differ significantly in 
their parameters and cutting principle, a 
direct comparison is not possible. 

For the multi-pass RAC results (see 
figure 4), scanning speed and number 
of cycles for cut completion are highly 
interdependent (e.g. at a laser power of 
1 kW, 117 passes are required at a scan-
ning speed of 1000 mm/s, while it takes 
7 passes to separate the material at a 

scanning speed of 150 mm/s); neverthe-
less, the resulting cutting velocities do 
not differ significantly at this power. The 
results indicate that there is an optimum 
scanning speed (in this case ~575 mm/s).

The cut edge, as viewed with an optical 
microscope, shows a clean cut with no 
fibres hanging over. On the surface the 
HAZ is identified by a discolouration.  

On the top and bottom surface, black 
carbon residue is found. The polymer 
binder is evaporated close to the kerf 
on the layers inside of the preforms. The 
edges of the preforms are thermally fused 
and the kerf surface is grey and shiny. 

Conclusion and future plans
Laser cutting is a potential alternative 
to mechanical cutting but there remain 
some open questions regarding its fit-
ness for use in mass production. The 
following points need to be addressed:

• A HAZ definition is needed and a 
standard measurement procedure 
needs to be established.      

• A fused edge can be advanta-
geous for handling the preforms, 
but the lack of permeability may be 
an obstruction. RAC with high scan 
speeds can reduce fibre fusing. 

• Results are required for 3D contours. 
For GALC, the distance between 
fabric and nozzle cannot currently be 
reliably held constant

• Path planning systems for multi-
pass RAC cutting are not currently 
commercially available. “On the fly” 

processing, where an industrial robot 
moves the scanner, provides a pos-
sible solution [5].  

• Effective workplace controls have to 
be developed to protect workers and 
the environment from laser generated 
fumes.
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Optical glasses are used as 
substrates for refractive and 
diffractive micro-optical com-

ponents. Although many mechanical 
and lithographic techniques have 
been developed to fabricate these 
components, lasers are also utilised 
for the manufacture of micro-optics, 
especially for custom parts or low vol-
umes where flexibility of the process 
is more important.

Currently, CO2 lasers have been dem-
onstrated to be the most efficient laser 
tool for the fabrication of free-form 
micro-optical components.  The rela-
tively high absorption and low reflectivity 
of optical glasses, such as fused silica, 
at the 10.6 μm wavelength means that 
CO2 laser processing of these materi-
als is very stable in terms of the control 
of the glass removal depth.  Moreover, 
the relatively long duration of CO2 laser 
pulses (more than tens of μs) enables 
the glass surface to be effectively melt-
ed by CO2 lasers. Flow of the glass melt 
under surface tension can create very 
smooth surfaces, and this has found use 
in many applications: to repair damage 
of optical components, to increase the 
optical damage resistance of fused silica 
optics and fibres; and to polish the sur-
face of laser-machined micro-structures, 
fibre ends and conventional optics.

However, the relatively long wavelength 
of the CO2 lasers limits the focused laser 
spot size to tens of microns and so the 
laser-generated surface features cannot 
be smaller than 20-30 μm. In this regard, 
there is an advantage in using a solid 
state laser at a wavelength of 1064 nm 
or less, to generate feature sizes of a 
few microns.

The study presented here assesses the 
impact of laser wavelength on picosec-
ond (ps) laser machinability of high-purity 
fused silica (HPFS®7980, Corning) and 
borosilicate glass (Borofloat®33, Schott 
AG). All wavelengths involved were 
within the range of high transmission of 
both the glasses used, so the influence 
of a graphite coating added on the glass 
surface prior to laser treatment was also 
assessed. The objective of this work was 
to establish optimal machining condi-
tions required for ps-laser processing.

Experimental
The laser was a commercial thin-
disk laser (TruMicro 5050-3C, 
Trumpf) that generated 6 ps laser 
pulses with a maximum pulse 
repetition frequency (PRF) of 400 
kHz and provided operation at 
343 nm (UV), 515 nm (green), 
and 1030 nm (near IR). The 
laser beam was expanded and 
delivered to the target via a galvo 
scanning head equipped with 
a flat-field (F-theta) lens.  The 
beam spot diameter at the work-
piece surface (at the 1/e2 inten-
sity points) was: 29 μm at 343 
nm, 26.2 μm at 515 nm and 34.6 
μm at 1030 nm.  The workpiece 
was located on a XYZ-translation 
stage for focus control and 
positioning. The 1 mm thick 
plates of fused silica and 1.08 
mm thick plates of Borofloat®33 
glass were used as the test samples. The 
glass plates were cleaned and half of the 
surface was sprayed manually with a thin 
layer of graphite to provide an absorbing 
layer. In this study a PRF of 1 kHz was 
chosen and the laser processing was 
carried out in air.

To assess the surface damage threshold, 
single-pulse ablation depth and multi-
pulse removal rate in one processing 
step, a matrix of laser-irradiated sites (a 
so-called 'calibration map') was gener-
ated on the sample surface. The maps 
shown in figure 1 were constructed by 
a progressive increase of the number of 
laser pulses in one axis and the aver-
age laser fluence in the other, maintain-
ing constant size of the laser spot at the 
workpiece.

Surface damage threshold
Figure 2 shows examples of the calibra-
tion maps performed for the uncoated 
and graphite-coated Borofloat®33 glass 
at the laser wavelength of 343 nm.  Here, 
the number of laser pulses was varied 
from 1 to 100 and the average laser flu-
ence delivered to the target (pulse energy 
per laser spot area) varied from 0.02 to 
1.14 J/cm2. Based on the results shown 
in this figure it can be concluded that the 
surface damage threshold of the glass 
is reduced (by up to 6 times) when the 
irradiated surface is coated with a thin 
layer of graphite. This lowering of surface 

damage threshold was common to both 
glasses and all three wavelengths. 

In common with other studies, the results 
also show that the number of laser 
pulses (N) has an impact on the surface 
damage threshold value, see figure 2. In 
the case of the uncoated glasses, the 
single-pulse surface damage threshold 
was found to be up to 60% higher than 
that measured for multiple laser pulses. 
For the graphite-coated glasses the 
effect was even more pronounced and 
the surface damage threshold was found 
to fall rapidly with increasing number of 
laser pulses when N > 5.

This 'incubation' effect is attributed 
to changes in the mechanical and/or 
chemical properties of glass when it is 

Figure 1: Calibration maps for Borofloat®33 glass when the sur-
face was: (a) uncoated (as-manufactured) and (b) coated with a 
thin layer of graphite prior to laser treatment at λ = 343 nm.  
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exposed to multiple laser pulses at a 
fluence below the single-shot ablation 
threshold. Since these changes probably 
enhance the laser beam interaction with 
the material, they lead to the appear-
ance of surface defects and eventually 
ablation at lower threshold values [1]

Single-pulse ablation
The single-pulse ablation depth was 
determined only for the glass samples at 
the wavelength of 343 nm (see Figure 3). 
For the other wavelengths fractures and 
rough surfaces within the laser-irradiated 
sites prevented satisfactory depth meas-
urements and damage also occurred 
inside the glasses when their surface 
was not coated with graphite.

Figure 3 shows that glass ablation depth 
can be increased when the glass surface 
is coated with graphite prior to laser 
treatment; a single laser pulse with a flu-
ence of 0.9 J/cm2 can produce ~100 nm 
craters with good surface quality.

Multi-pulse ablation depth
Figure 4 shows the multi-pulse ablation 
depth of fused silica and Borofloat®33 
glass as a function of the laser fluence. 
The results show: (a) a weak ablation 
regime where the glass removal depth 
is repeatable and therefore moderately 
smooth surfaces can be achieved; and 
(b) a strong ablation regime where sur-
face morphology is often very poor due 
to appearance of micro-cracking within 
the laser-irradiated area [2].

At λ = 343 nm the weak ablation 
occurred in both uncoated and graphite-
coated glass samples, suggesting that 
fused silica and Borofloat®33 glass 
can be processed in the UV using 
picosecond laser pulses. At the longer 
wavelengths the weak ablation regime 
was also observed, but only in glasses 
coated with graphite i.e. at wavelengths 
at which a linear absorption of the laser 
light by graphite occurs.

Laser processing of graphite-coated 
glasses in the UV
In order to demonstrate the impact of 
graphite coating on picosecond laser 
micro-machining of fused silica and 
Borofloat®33 glass, laser beam raster 
scanning was applied to graphite-coated 
samples. Following laser treatment, 
residual graphite was removed from the 
glass surface using isopropanol and the 
raster scanned areas were measured by 
using a Zygo 3D surface profilometer.

Figure 5 shows the level of the raster 
scanned areas when processed at λ = 
343 nm for different values of laser flu-
ence. As expected, fluence thresholds 
for the onset of surface modification are 
consistent with the results presented in 
figure 3 for N ≈ 10.  Above a laser flu-
ence of 0.3 J/cm2 the glass removal 
depth increases in a linear manner with 
laser fluence, for both glasses.

Figure 5 also indicates a raised profile 
when the laser fluence is in the range 
of 46-225 mJ/cm2 for fused silica and 
85-280 mJ/cm2 for Borofloat®33. This 
increase is most likely a result of an 
increase of the fictive temperature within 
the laser-irradiated area.

The surface quality of graphite-coated 
Borofloat®33 glass after laser-machining 

at a fluence of 0.45 J/cm2  was meas-
ured to be moderate (Ra ≈ 35 nm), 
which provides a good starting point 
for the optimization of the processing 
parameters for picosecond laser micro-
machining of optical glasses.

Conclusions
The surface damage threshold for sin-
gle and multi-ps pulse ablation was 
determined for high-purity fused silica 
(HPFS®7980 Corning) and Borofloat®33 
(Schott AG). Results at λ = 343 nm were 
more promising than at longer wave-
lengths and the addition of a thin layer of 
graphite deposited onto the glass surface 
provides better control of ablation depth 
and allows modification at a fluence 
below the surface damage threshold
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Figure 5: Level of the raster-scanned area (scan 
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graphite prior to 343 nm laser treatment.  
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SAFETY

All machines, including CNC and 
laser processing machines, 
supplied and put into service 

within the EU must comply with the 
Machinery Directive [1]. An important 
part of this document is concerned 
with safety interlocking and the UK 
Health and Safety Executive (HSE) 
has recent published the results of an 
investigation of human factors associ-
ated with defeating interlocks on CNC 
machines [2] 

The disturbing outcome of the HSE 
report is that, despite all the legislation, 
subsequent education and establish-
ment of design principles, defeating 
safety devices is widespread within UK 
engineering. It would seem that a wide 
variety of machine types were involved in 
the study. Setting, proving and cleaning 
(for example: swarf removal) were found 
to be the main activities where safety 
measures were circumvented although 
the practice of overriding interlocks was 
found to be not totally limited to just 
these, and semi-CNC machines are iden-
tified as the most commonly defeated. 

Bearing in mind that the results were 
drawn from a relatively small number of 
machine users and may not be gener-
ally representative of the whole of UK 
engineering industry, they do indicate 
that these safety issues are common 
across small and medium size engineer-
ing enterprises. Moreover, anecdotal 
evidence suggests that abuse of guards 
and interlocks continues even after sub-
sequent enforcement action!  At a mini-
mum, the report provides a wake-up call 
to all machine designers and users and 
a strong reminder of the precautions that 
need to be implemented into the machine 
design and the work environment.

Main reasons for unsafe practice
The HSE report suggests that the rea-
sons why machine guarding and asso-
ciated interlocks are defeated fall into 
three main categories:

Predisposing: including the belief by the 
operator about personal susceptibility 
together with a negative attitude of the 
need of many protective measures.

Enabling: including poor machine design 
(and procurement), lack of training and 
confusion about duties and legislation.

Reinforcing: including the promotion of 
rewards for taking short cuts, the promo-
tion of production benefits (assuming 
all goes well!), the lack of visible man-
agement commitment and consistent 
enforcement/disciplinary action.

The HSE research supports the view 
that defeating interlocks is common-
place across UK Engineering industry; 
often the practice is seen as the “norm”.  
Knowledge of how to circumvent protec-
tive measures is generally acquired from 
job experience and peer observation.

Lessons to be learned 
The top recommendation of the HSE 
report is to improve machine design.  
Design has a major influence on how 
users behave. Thus consideration of 
human factors is of vital importance. 
Guarding is often seen as impracticable, 
hampering the user’s ability to do their 
job.  Poor visibility, lack of usability and 
poor access are given as the driving 
forces that necessitate overriding the 
protective measures that are provided. 
Improvements in the design of the 
protection provided can make a major 
contribution to user perception of his 
personal safety.

Included in the report, as part of 
machine design, are improvements 
that reduce the need to defeat guards 
and their associated interlocks. Such 
improvement involves a better under-
standing during the design phase of 
all the activities during the life-cycle of 
the machine. Activities include: setting; 
product proving and cleaning; and those 
for which little attention has (or appears 
to have) been given in regard to the 
machine design.

Overall, the HSE findings indicate that 
safety strategies are needed that are 
pragmatic and that aim to improve health 
and safety performance throughout 
industry. Such strategies could aim at: 
• Raising awareness of personal vulner-

ability to hazards within machinery;
• Encouraging supervisors to become 

Health and Safety champions;
• Implementing reward systems that are 

do not encourage short-cut methods;
•  Improving the visibility of management 

commitment to H&S and better com-
munication with the user workforce.

Standards for guarding
Within the 'Essential Health and Safety 
Requirements' of the Machinery Directive 
are specific requirements for guarding 
and interlocking.

Guarding
Requirements for guarding are sup-
plemented by the standard BS EN ISO 
12100:2010 that specifies design prin-
ciples. It requires that all fixed guards 
shall be removable only with the use of 
tools and that the fixing system must 
remain attached to the guards. Thus 
ordinary screws and bolts can no longer 
be used to attach guards unless they are 
held captive when the guard is removed. 
The HSE report findings emphasise the 
need for special tools for guard removal, 
as part of a strategy to minimising the 
potential for unauthorised removal even 
by a determined user. 

BS EN ISO 12100:2010 also requires 
that guards be incapable of remaining 
in position when their fixings have been 
removed; which can be a challenge.  
Solutions include the use of hinged 
doors that automatically open when they 
are released and designs that ensure 
that guards are not retained in position 
by gravity.

The withdrawn British Standard BS 5304 
(now published as PD 5304) has many 
such examples of good practice for safe 
machine design.

HSE report on machine guarding and interlocking

Mike Barrett
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Interlocking
Interlocks are intended to prevent the 
user from making unsafe actions and 
fool proofing interlocks can be a difficult 
task. The standard BS EN 1088 (soon to 
be revised) specifies interlock methods, 
interlocking guards and guard locking 
devices. 

The implementation of interlocks needs 
to take into account the ingenuity of 
those who may seek to defeat them.  
The use of dual channel circuits oper-
ated in opposing modes increases the 
difficulty of overriding the interlock. On 
the other hand, the provision of visual 
signs to highlight the dangers of over-
riding interlocks may be useful but many 
say the familiarity leads to complacency 
and that the effectivity of imagery is 
often questionable. A more practical 
improvement would be to eliminate the 
availability and capability of dummy or 
override keys and to make any defeating 
method difficult and time inefficient.  

Detecting when interlocks have been 
purposefully defeated has traditionally 
been difficult but with modern program-
mable machine controllers, changes in 
state can be reliably recognised and 
when used in conjunction with conven-
tional position monitoring of guards the 
overriding of interlocks can be effectively   
prevented.

Preventative maintenance 
Regular documented preventative main-
tenance plays its part in verifying the 
effectivity of guards and their associated 
interlocks.

The HSE report highlights a number 
of suggestions for improvement in this 
area. It recommends that machine 
designers should give greater impor-
tance to the various stages of the 
machine in its life-cycle, making it easier 
for the various tasks (set-up, monitoring, 
measurements cleaning) to be carried 
out without the need to defeat guards 
and interlocks. This effectively means 
placing a greater emphasis on safety 
systems and the definition of how tasks 
are intended to be conducted so that 
adequate training can be given to the 
user. Attention to suitable and sufficient 
visibility during such activities is a vital 
part of the consideration of human 
factors and the provision of additional 
visual aids (CCTV) may need to be con-
sidered.

Managers and supervisors
There is perhaps only so much that 
can be done (technically and economi-
cally) by the machine designer alone to 
prevent access to the hazards within. 
The machine supervisors and those 
at other management levels need to 
appropriately control the activities of 
the machine user and in particular to 
restricted access to tools that facilitate 
guard removal or interlock override. 

The HSE report emphasises the duty of 
care incumbent on both employers and 
employees to promote a safe working 
environment leading towards the elimi-
nation of workplace accidents. As part 
of that duty of care, managers need to 
be effective especially in the supervision 
of inexperienced operators until the nec-

essary levels of competence have been 
achieved.

Conclusion
The HSE report provides a view of 
potential malpractices prevalent in the 
UK engineering environment. The risk 
to users of machinery can clearly be 
minimised by good design that consid-
ers all elements of the machine life-cycle 
and detailed examination of all opera-
tion when using the machine.  In addi-
tion, users must be encouraged to work 
within a safe management system that 
is effectively and visibly monitored by all 
levels of management.
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The TWI cutting video that went ‘viral’
Decommissioning demo
Search YouTube under 'TWI 
nuclear decommissioning' 
and you will bring up sev-
eral videos. The one that 
is making TWI an internet 
sensation is ‘hand held 
laser cutting’: it has gone 
‘viral’ with over 390,000 
hits!

This picture, a clip from the 
TWI’s ‘hand held laser cut-
ting’ video, shows TWI's 
'Laser Stig' in a foundry 
worker-type suit* demon-
strating single sided laser 
tube cutting (see Issue 60, 
p30 2010)    

*Better would have been 
active laser protective 
clothing: see Issue 70, p18 
2013.  Ed.
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Dissimilar metal joining using a 8 kW 
fibre laser
Sonia Meco Sonia Meco, Goncalo 
Pardal, Supriyo Ganguly and Stewart 
Williams
Increasingly designers of high value products 
will seek to incorporate multiple materials into 
fabricated structures to enhance their func-
tionality. Laser cladding and welding are key 
facilitating technologies that will unlock new 
manufacturing capability to achieve this.

Joining and coating of dissimilar materials 
allows complicated components to be created 
with properties that do not exist in a single 
material; and can therefore be exploited to cre-
ate both enhanced rigidity and reduced weight 
e.g. Al to Steel for automotive applications.

Prof Williams and his team have been up 
against the tricky problem of dealing with mis-
matches between material thermal properties 
(Coefficient of thermal expansion and thermal 
conductivity) when joining metallurgically 
incompatible alloys. This means that the parts 
contract and loose heat at different rates, a 
well known cause of cracking and poor weld 
quality. Furthermore a brittle layer, rich in 
intermetallics, will form in many of these Type 
II joints, diminishing their integrity significantly. 

By offsetting the laser across the joint (or 
alternatively beam shaping), heat flow into 
each side of the weld can be controlled to 
compensate for some of the differential in 
heat sinkage and expansion between dissimi-
lar metals in laser welding.  This may not be 
possible in conventional welding techniques. 
Furthermore, as in this study, an intermedi-
ate bridge material which is ‘compatible’ with 
both materials can be used.

Cunning use of the laser and bridge mate-
rial allows the Cranfield team to control the 
materials interface to reduce the effect of 
commonplace deleterious factors. Similar 
approaches can be also taken in laser clad-
ding to introduce buffer layers between non-
friendly material systems.

Adam Clare   University of Nottingham

The article provides a good insight into how 
differing modes of laser application can be 
used to achieve good weld quality in dissimi-
lar material combinations. It is refreshing to 
read an explanation of the reasoning behind 
decisions to weld in conduction or key hole 
mode, based upon the physical properties of 
the material combinations to be joined. 

In the combination of Fe-Al, welding param-
eters were defined that gave an intermetallic 
layer thickness of 5 μm, which was reported 
to be sufficient to produce joints of 'reason-
able integrity' according to literature. It would 
be nice to see this supported by mechanical 
test data in future work. 

In the more challenging Fe-Ti joints, the best 
results were obtained using a nickel interlayer. 
In order to give the best chance of producing 
a satisfactory joint the simple (but I think rare-
ly used) concept of welding with two passes 
was employed, with the laser focussed firstly 
on the Fe-Ni side of the joint, then on the 
Ni-Ti side . Unfortunately the joint still exhib-

ited cracking due to the formation of interme-
tallic Ni-Ti compounds. But if future work is to 
involve testing alternative interlayer materials 
in combination with multi pass welding using 
tailored laser parameters, the next article may 
make very exiting reading.

Sullivan Smith TWI

The article presents some results on the weld-
ing of dissimilar metals and in particular Fe-Al, 
Fe-Ti and Fe-Ni-Ti with Ni as the interlayer 
with a fibre laser.  

Joining of dissimilar metals is of interest for 
a number of applications in a range of indus-
tries. However, as is well known, there are 
challenges: in particular when using a thermal 
source to melt the materials and fuse them.  
The challenges arise from dissimilar thermal 
properties and, when joining metallurgically 
incompatible metals, the formation of inter-
metallic phases. These tend to be very hard 
and brittle leading to the joint having poor 
mechanical properties.  

The study focuses on the joining of metallurgi-
cally incompatible dissimilar metals, Fe-Al, 
Fe-Ti and Fe-Ni-Ti.  The approach involves 
optimizing the position of the laser beam rela-
tive to the joint to minimize the formation of 
intermetallic compounds.  The Fe-Al joint is 
a conduction weld produced by heating the 
Fe and tailoring the temperature at the inter-
face with Al to just melt the Al and not the 
Fe.  Data is presented showing the growth of 
the intermetallic layer as a function of laser 
power density and specific point energy.  
Intermetallic layer thicknesses as low as 5 μm 
were produced.  

For a Fe-Ti joint, keyhole welding was used 
because the materials have similar melting 
points. The analysis showed that several inter-
metallic compounds were produced because 
of the good mixing between Fe and Ti.  

The authors have also investigated the use of 
an interlayer, Ni, which is metallurgically com-
patible with both materials but would create 
a physical barrier to the diffusion of Fe and 
Ti.  These results show promise for produc-
ing metallurgically sound joint with required 
mechanical properties.  

Overall, an informative article on the laser 
welding of dissimilar materials.  More informa-
tion on the clamping between the samples 
and surface preparation would have been 
useful, particularly for the Fe-Al case.  Also 
more information on the mechanical proper-
ties of the joints would have helped the reader 
better appreciate the relationship between 
joint strength and intermetallic layer thickness.

Milan Brandt  R˜IT University, Australia

Fibre laser use in surface fuctionalization

Ali Gökhan Demir, Pietro Maressa and 
Barbara Previtali
This article investigates the use of a 1064 nm 
fibre laser to texture the surface of a range of 
materials. While the process of lightly laser 
marking the surface of a material to give 
some form of structure or change of material 
properties has been undertaken many times 

before, this paper presents interesting data in 
several niche areas. The first of these is the 
patterning of a thin TiN film on the surface of 
a bulk metal. Here light marking that does not 
penetrate the film is achieved by defocussing 
the beam and so effectively reducing fluence.  
The second area of investigation is the crea-
tion of several different texture patterns on 
a metal to enhance the strength of adhesive 
bonds. Finally, the modification of surface 
roughness in medical stents was investigated 
using a low energy beam to locally melt the 
surface. 

While this paper investigates some interest-
ing areas of laser machining, in many places 
it lacks detail in both laser process param-
eters and explanation of the obtained results. 
Unfortunately this makes it difficult for the 
reader to gain insights that could assist them 
in their own laser machining. Also, more 
quantitative data on the textures shown would 
have been welcome. This paper therefore 
gives just a glimpse of some of the many pos-
sible applications of surface texturing using 
laser machining.

Julian Burt  Bangor University

This paper presents 3 case studies on appli-
cations of metal/thin film surface texturing 
using a NIR, Q-switched fibre laser source 
(IPG, 100ns,20-80kHz, 0.5mJ) with modulated 
pulse trains; and all experiments were carried 
out in ambient air. Case study 1 used surface 
dimpling of a TiN coating, 2.65 μm thick on 
42CrMo4 steel and by altering focussing con-
ditions, results were favourable, revealing a 
30% reduction in the friction coefficient corre-
sponding to a 70% reduction in wear volume 
compared to plain TiN in heavy loaded con-
ditions. This may well lead to increased die 
component lifetimes. Case study 2 involved 
surface texturing of Ti6Al4V alloy for improv-
ing adhesion joint strength during bonding of 
titanium and carbon fibre reinforced polymer 
(CFRP) components, relevant to aerospace 
and advanced mechanics applications. The 
various texturing approaches lead to a typical 
increase of static resistance of around 33% 
through improved mechanical interlocking 
and/or contact surface increase. Finally, sur-
face texturing of AZ31 Mg alloy was demon-
strated, as a means of improving surface wet-
ting, which is directly correlated to the coating 
adhesion. AZ31 Mg alloy is biodegradable in 
the body and the coating with a biodegrada-
ble polymer slows down the process. Low flu-
ence cleaning and melting was demonstrated 
while varying scan speed/rep.rate/overcsans/
scan angle resulted in a range of the final 
surface topographies which may well improve 
adhesion of the bio-polymer – this is presently 
under investigation. 

This interesting work, highly relevant to indus-
trial and medical applications shows great 
promise for applications of Q-switched, nano-
second fibre laser sources.

Walter Perrie   University of Liverpool

Short comments on papers in this issue
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Laser cutting of carbon fibre fabrics
Alexander N Fuchs, Manuel Schoeberl, 
Jan Tremmer and Michael F. Zaeh
This article raises a number of interesting 
issues that the laser is well placed to address. 
The authors identify three cutting phases dur-
ing the production of the CFRP part and the 
laser can make a contribution at each. The 
non-contact nature of the process is identi-
fied as an advantage, and although pulsed 
laser beams do impart a force (e.g. shocks 
waves) this is localised and not the same as 
the bending moment from a guillotine. For this 
reason, the use of lasers to machine delicate 
foams is of interest in other specialised appli-
cations too; so too in medical applications 
where the need for hygiene; also for avoiding 
cross-contamination - we have been asked 
about using one laser to cut both meat and 
vegetarian pizzas!. And, of course, the laser 
does not become blunt in the same way as a 
blade.

The problem of the fume is one that we are 
looking at closely in Hull in collaboration with 
Purex International Ltd. The complex mix 
of polymer matrix, carbon fibres and fibre 
surface treatments gives the possibility of 
many different airborne products.  Our work 
has identified phenols and loose fibres in the 
plume. This is on-going work, but to see that 
fibre cutting without matrix is also an impor-
tant part of the manufacturing process gives 
us further reason to look at the fibre frag-
ments emitted.  The measurements that we 
have made indicate that although the subli-
mation mentioned in this article can/will occur, 
oxidation begins at much lower temperatures, 
turning carbon into carbon monoxide and 
dioxide and reducing the mass of the fibres.  
The importance of this decomposition route 
will depend on heating rate and gas environ-
ment (i.e. a nitrogen jet is used here) and is 
something that we are quantifying.

Howard Snelling University of Hull

Alexander and his colleagues have shown 
that laser trimming of CFRP components is 
being seriously considered by the German 
automotive sector. What surprised me about 
this article is the use of CW laser cutting. I 
am also investigating the use of fibre lasers 
to cut composites but have moved away 
from CW for exactly the reasons identified by 
Alexander. There again, I am concerned with a 
different industrial sector. As the paper shows, 
machining quality should be matched to the 
industrial application; something that is true 
whether drilling holes in a turbine blade or 
cutting steel parts for a budget BBQ. 
Alexander points out the limitation of laser 
machining of composites but I have every 
confidence that his team will produce a 
robotic system for machining composites that 
will address the issues of concern, produc-
ing a machined edge with acceptable quality 
in terms of HAZ and dimensional accuracy 
for the automotive sector and for the aero-
space sector as well. They are one of the 
leading groups in this technology, not only in 
Germany but globally and I look forward to 
seeing their future results.   

Paul French   
Liverpool John Moores University

Improving picosecond laser machining 
of optical glasses
Krystian Wlodarczyk, Frank Albri, Robert 
Maier, Nick Weston and Duncan Hand
This interesting paper describes the study 
of single and multi-pulse  picosecond (6ps) 
laser ablation of high purity fused silica 
and Borofloat (B33) glass at 1030, 515 and 
343nm and 1kHz rep.rate. 

Coupling the radiation into these transpar-
ent substrates was increased by the addition 
of a thin film of graphite, which significantly 
reduced both the single and multi-pulse 
ablation thresholds. A comparison of coated 
with uncoated substrate performance at 
343nm showed that single pulse thresholds 
were reduced by ~60% while multi-pulse 
(N=5-100) were reduced to < 1/6 (N=5, B33) 
and even lower with fused silica, dependent 
on pulse number. Ablation depths per pulse 
for coated samples also showed a significant 
increase, particularly with single pulses in 
fused silica with a x4 increase to 80nm/pulse 
near 0.8J/cm2.  Raster scanning of coated 
samples also showed a low residual surface 
roughness of around 35nm. 

This work clearly shows the value of the 
addition of a thin absorbing layer for 
improved control of ps laser micro-structur-
ing of glass in the NUV.

Walter Perrie University of Liverpool

The direct production of high quality optical 
components in glass is an attractive prospect. 
This article presents some initial findings of 
uv-picosecond laser machining of two chal-
lenging optical substrates. The results include 
the description of an ablation regime with 
a low but repeatable machining rate giving 
a reasonable surface roughness, which is 
encouraging. 

It will be interesting to see the optical proper-
ties of components made by this process, 
and what the limits are to using the higher 
PRF available from this laser.

Andy Goater  Laser Micromachining Ltd

The ultra-short pulsed laser machining of 
optical glasses is an interesting and poten-
tially a viable alternative to the CO2 laser 
for producing small batches of free-form 
micro-optical components, especially when 
the grating features are smaller than 10 - 20 
μm. The article compares the machining 
response of two optical glasses when coated 
with graphite, and thus to improving the 
removal rate and the resulting surface qual-
ity. However, it would have been sufficient 
to focus the investigation on the UV wave-
length: results for other wavelengths could 
have been predicted by taking into account 
the research of other groups. 

It would be really interesting to know what fur-
ther improvements can be achieved in regards 
to surface integrity. 

Stefan Dimov University of Birmingham

Job Shop 2013
17 October 2013, MSS Rugby

The delegates at the first AILU event at 
Manufacturing Service Solutions had a 
great day, starting with a warm welcome 
from MSS staff and followed by interest-
ing presentations throughout the day. 

Dave Wimpenny (MTC) opened the 
presentations with a review of Additive 
Manufacturing and its opportunities 
for job shops, where AM offers a radi-
cal manufacturing alternative for metal 
parts; adding complexity at no cost and 
thereby liberating designers to produce 
lighter constructions without sacrific-
ing performance. Speed of manufacture 
and surface quality are today's limita-
tions but the future looks good, with 
machine costs expected to fall and 
hybrid machines offering massive speed 
improvements.  

Charles Dean (Fimark) described laser 
marking as a job shop business. Far 
from corporate gift marking, jobs at 
Fimark have ranged from adding fine rul-
ings on medical components to engrav-
ing 1" scale marks along the 6 m length 
of a steel boring tube. Charles also 
described specialised security applica-
tions and the marking of automotive 
dashboard buttons, for which Fimark 
also offers a spray-paint coating facility.

Dean Cockayne, who Chaired the meet-
ing, gave a brief review of nitrogen gas 
generators at Midtherm Laser (for details 
see Issue 63, p18 2011). The benefit, 
apart from the significant cost savings, 
is to have nitrogen when you need it 
rather than waiting for his gas supplier to 
arrive. His advice is to carefully specify-
ing a N2 generator to meet your needs.

Wayne Wild (Laser Engineering) spoke 
about social media opportunities. A show 
of hands indicated that whereas > 50% 
of the UK population now use social 
media only a handful of JS were users of 
Facebook or Twitter. Having a Facebook 
site a job shop can send e-mails to 
people not on their list and will raise the 
Google ranking of their website. Wayne 
advised that you need a complete social 
media strategy that is managed properly. 

Refreshment beak during JS13
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It was 2008 since 
AILU's last workshop 
on composites, and 
like this one it too was 
held at one of the High 
Value Manufacturing 
Catapults, the AMRC 
in Sheffield. As Paul 
Gallen, the NCC's 
Business Support 
Engineer explained, 
the NCC's 80 engi-
neers and technicians 
are handling over 100 
enquiries a year from a 
wide range of sectors.

Under the excellent 
chairmanship of Paul 
French (Liverpool JMU) the technical 
presentations began with a keynote 
presentation from Peter Jaeschke of 
Laser Zentrum Hannover on transmission 
welding of high performance compos-
ites. During the process the absorption 
of laser power mainly occurs at the fibre 
reinforcements and so the structure of 
the weld seam is a strong function of the 
fibre arrangement, but with pyrometer-
based active process control a constant 
process temperature can be achieved 
along the weld seam and minimized fluc-
tuations in melt pool height, independent 
on the carbon fibre orientation, can be 
achieved. 

We were sorry to hear that Mo Naeem, 
who was to deliver the JK Lasers paper 
on the processing of reinforced plastics, 
is no longer with the company and in his 
place Mike Green gave a paper on the 
UK scene in LMP and the role of AILU.

Paul Saunders of GKN gave the open-
ing keynote presentation of the second 
session, on CO2 laser ablation of dam-
aged CFRP on aircraft. Impact damage 
during production and in service is only 
one or many types of damage and the 
presentation focused on the 'laser scarf-
ing' repair in which a laser removes dam-
aged material and a repair patch is glued 
in its place. The CO2 laser vaporises the 
resin matrix and the fibres (undamaged) 
remain. Tests showed that the laser ablat-
ed surface was excellent for bonding to.

Mark Thompson of Coherent described 
precision cutting and hole drilling of CFRP 
composites with a range (wavelength and 
pulse energy/ PRF) of industrial picosec-
ond lasers.

After lunch the third session was opened 
by a keynote presentation by Annett 
Klotzbac of the Fraunhofer IWS (Dresden) 

on successful remote laser processing 
of CFRPs. Examples included laser trim-
ming of TFP (Tailored Fibre Placement) - a 
textile manufacturing technique where 
fibre material can be placed upon a base 
material in 'near net' shape, in order to 
create stress adapted composite parts; 
and robot guided laser remote cutting 
(remocut®VIS) of helicopter doors and 
integrated holes and door openings in 
CFRP. 

Goncalo Pardal (Cranfield University) 
described the development of three 
process rate and estimation tools to per-
mits better control of short pulse laser 
processing of CFRP.

Gary Taylor (Güdel UK) described 
CleanLASER, an integrated laser and 
fume extraction unit for cleaning a mould 
tool after its use for making a composite 
component.

Stuart Jackson (EOS) described the 
EOSINT P800, a high temperature 
machine that uses two CO2 lasers for 
additive manufacturing by sintering high 
performance polymers.

Matthew Leach (Hull University) 
described a range of techniques for ana-
lysing the fumes produced during CW 
CO2 laser processing of CFRP. Results 
were compared to theoretical modelling 
of epoxy degradation.

Peter Dickinson (Spectrum Technologies) 
described preliminary results for the 
effect of surface processing on bond 
adhesion in CFRP to nickel and titanium. 
Laser treatment produced a significant 
increase in bond strength but by far the 
best results were obtained with nitrogen 
plasma treatment.

Overall, this was an excellent workshop, 
with lots of questions to speakers and 
good networking during the breaks.

Investment in social media has been 
worth it for his company. 

Mark Beresford Smith (HSBC Chief 
Economist) gave an masterful appraisal 
of the UK economy. The UK was a 
global star in 2013 and manufacturing 
confidence is now at an all-time high. 
Nevertheless, manufacturing is still 10% 
less than its pre-recession peak and it 
should not consider itself a special case. 
Most of the UK population feel poorer 
and this needs to improve before UK 
growth will be sustainable. For informa-
tion on Regional Growth Fund grants 
(these grants are non repayable) contact 
Jon Forster at HSBC in Wolverhampton 
(jonforster@hsbc.com).

There followed a series of short com-
mercial presentations: Aptia gave 
details of CutQuote (see p13 for spe-
cial offer); BOC introduced Laserline, 
a gas delivery portfolio optimised for 
laser users and including an on-site 
gas generator; Amada announced their 
new fibre welders and flatbed cutters; 
JK lasers described their new System 
2000; Manufacturing Advisory Service 
described their support for businesses in 
the English regions, including staff train-
ing and free expert business advice; and 
Bystronic described new developments 
including Plant Manager for planning 
jobs and the BySprint fibre, which now 
includes a nozzle changer. 

After lunch Mark Hutchinson (Hutchinson 
Engineering) described the last 2 years 
of involvement with the national 'invest-
ing in people' and the massive improve-
ment it has made to their business. This 
attracted a lot of interest. It was followed 
a lively wide ranging discussion. Topics 
included: the cause of deposits on CO2 
laser resonator optics, surface protec-
tive film suitable for fibre laser cutting, 
debt insurance and (still!) CO2 vs fibre 
laser machine performance 

Finally, with a hearty round of applause, 
the delegates thanked MSS and II-VI for 
supporting the job shop event and set 
off for a tour of the MSS factory.

EVENT REVIEW

Speakers at the Composite Workshop: (l to r) Peter Jaeschke (Laser 
Zentrum Hannover, Germany); Stuart Jackson (EOS);  Paul Gallen (National 
Composites Centre); Mark Thompson (Coherent); Paul French (Chair); Peter 
Dickinson (Spectrum Technologies); Annett Klotzbach (Fraunhofer IWS 
Dresden, Germany); Goncalo Pardal (Cranfield University); Matthew Leach 
(University of Hull). Missing from the picture are Mike Green (AILU); Paul 
Saunders (GKN) and Gary Taylor (GUDEL)

The role of lasers in composite processing
26 September 2013   National Composites Centre, Bristol

MSS tour after JS13
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EVENT REVIEW

It’s been six months 
since I handed over the 
AILU Presidency to Neil 
Main during ILAS2013, 
an event I had the 
pleasure to chair and to 
help organise with so 

many colleagues. So this is perhaps my 
first chance to thank those who helped 
both before, during and even after the 
event. Of course special thanks must 
go to Mike, Liz and Trish at the office in 
Abingdon.

Neil, as Chair of ILAS2015, together 
with Ric Allott, AILU's Vice President 
and with Mike and the Abingdon team 
have already started work on ILAS2015, 
and have the venue already booked: 
it will take place on 17 & 18 March 
2015 at the Chesford Grange Hotel, 
Kenilworth, Warwickshire. 

ILAS2013 was really successful and we 
have more space and greater oppor-
tunities at the new venue to make 
ILAS2015 even better; and in particular 
to build up its stature in the interna-
tional laser materials processing com-
munity. In this regard it was interesting 
to note during ILAS 2013 how the acro-
nym became increasingly misinterpret-
ed, with Industrial Laser Applications 
Symposium becoming International 
Laser Applications Symposium. 

ILAS2013 was indeed internationally 
attended, and in 2015 it would be good 
to see a stronger international repre-
sentation. But to achieve this we need 
to building on the foundation offered 
by the UK laser community and AILU 
membership. I would like to see these 
foundations laid sooner rather than 
later.  

Sponsorship of ILAS is still an issue 
and too many suppliers companies are 
still not planning their contribution and 
attendance soon enough. So I would 
urge them and all readers to plan to 
attend ILAS2015 and to considering 
how they can best support the event 
and maximise the benefits of being 
there. To start with, dear reader, put the 
date in your diary NOW.

Finally, of a different but related note, 
I would like to welcome the call from 
the TSB for feasibility studies in Laser 
Processing. During the back end of my 
presidency and since then, I believe 
AILU has made progress in identifying 
laser materials processing as a clear 
technology for HVM, and more impor-
tantly AILU has shown the ESPKTN that 
it is an Association that truly represents 
the laser processing community in the 
UK. Long may this trend continue.

Martin Sharp 
E: m.sharp@ljmu.ac.uk

SHARP COMMENT

Preparing for ILAS 2015

AILU's Micro:Nano SIG
Interest in laser micro 
processing is certainly 
on the up. For exam-
ple, 6 of the 16 tech-
nical sessions of the 
most recent Industrial 
Laser Applications 
Symposium (ILAS 
2013) were devoted to 
micro-machining! These presentations 
covered applications for a broad range 
of lasers, wavelengths and pulse dura-
tions, and the processing of an equally 
diverse range of materials. The overall 
message was certainly that lasers are 
good at creating small features! So 
whether you are looking to manufac-
ture fibre optic cantilever sensors or 
want to texture a surface to control cell 
behaviour, lasers are the tool of choice 
and more importantly these lasers are 
invariably pulsed.

Applications for Ultra Short Pulse (USP)
lasers is gaining momentum; so too 
is the use of lasers giving high peak 
power/ short duration (<1ns) pulses for 
high quality machining. The number 
of suppliers offering industrial sources 
is also increasing and at the Munich 
World of Photonics exhibition in May 
2013, USP lasers had high visibility. It 
is still the case that short pulses com-
mand a significant premium with USP 
lasers costing an order of magnitude 
more in terms of £/W than some ns-
pulse fibre laser sources.

The UK has a high level of activity 
in micro-machining, both in academic 
research and in laser source/system 
integration. It also hosts a thriving relat-
ed exhibition - MM, MEMs & Nano Live 
UK - on 25-26 September at the NEC 
Birmingham in 2013. The event has 
been growing year on year, bucking the 
trend of many other exhibitions where 
visitor numbers have been in decline. 

AILU’s Micro & Nano Special Interest 
Group provides a networking centre 
for those in the UK with an interest 
in micro laser processing. Its annual 
workshop provides an excellent forum 
for promoting and sharing the lat-
est innovations, with inputs from 
academia, suppliers, system builders 
and industrial end users. 

Jack Gabzdyl 
Micro:Nano SIG Chair 
E: jack.gabzdyl@spilasers.com

The Micro:Nano SIG is free to join. For 
further details visit the AILU web site or 
contact the Chair or the AILU office.

AILU events
December 2013
3 Power beam delivery and 

manipulation: High flexibility 
and productivity with lasers 
Hauser Forum, University of 
Cambridge 
"The delivery and manipulation 
of power beams is arguably as 
important as the laser source in 
providing reliable and flexible 
manufacturing processes"

April 2014
1 State of the art in applica-

tions and processes with 
Metal Additive Manufacturing 
and Cladding 
TWI Rotherham

10 AGM 
NEC, during MACH2014 
Details to be confirmed 

AILU-supported events
April 2014
7 MACH 2014 (7 - 11)

NEC Birmingham 
Join the AILU pavilion! 
See p1 and advert on the 
inside back cover of this issue

June 2014
24 LASYS 2014 (24 - 26)

Messe Stuttgart, Germany

September 2014
24 MICRONORA 2014 (23 -26)

Besançon, France

October 2014
19 ICALEO (19 - 23)

San Diego, California

Full information on events can be found at www.ailu.org.uk/events
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When people join AILU we try to make it 
clear to them that if they want to get the 
most out of their membership they will 
have to get involved. This advice could 
not apply more than at the recent job 
shop business meeting.

Metaphorically speaking, if laser job 
shops were the horses and the pro-
gramme of inspiring presentations that 
JS13 offered (not to mention all the valu-
able suggestions and networking oppor-
tunities that the event provided)  was the 
'water' then the question would be: why 
did so many horses chose not to drink? 
It is something that neither I nor the job 
shop committee can understand.

After the meeting at MSS Lasers came 
to an end I heard nothing but praise 
from the delegates as they departed. 
I know that if I was a job shop owner 
leaving the meeting I'd be giving seri-
ous thought to quite a number of the 
suggestions that were made, sug-
gestions that could significantly help 
my business, such as: applying for a 
government grant, using social media 
to expand my business and buying a 
nitrogen generators to save me time and 
money; I would also consider starting 
'investing in people' and would certainly 
be keeping an eye on the price of addi-
tive manufacturing machines. To have 
left the meeting with even just one such 
idea and some new contacts in the job 
shop community would have made the 
day, and indeed my annual membership 
subscription, well worthwhile. 

Still in the job shop vein, I'm sure read-
ers will be interested the piece on p14 
and 15 of this issue that summarises 
responses to the earlier magazine arti-
cles about the absence of laser harden-
ing as a job shop activity in the UK. 

For this issue I was delighted to have a 
picture from the Steen Summit for the 
front cover. As AILU's first and longest 
serving President I'm glad to see that he 
features in an issue that contains news 
of a new AILU SIG, an AILU-led UK 
LMP road mapping initiative and some 
great events to look forward to in 2014, 
not to forget ILAS in 2015! 

Mike Green, Editor 
mike@ailu.org.uk 

Editorial Board for this issue

Milan Brandt   RM˜IT University, Australia 

Julian Burt   Bangor University

Adam Clare    University of Nottingham

Stefan Dimov  University of Birmingham

Andy Goater   Laser Micromachining Ltd

Walter Perrie    University of Liverpool

Sullivan Smith  TWI

Howard Snelling  University of Hull

Leading a horse to water

"To leave the 
meeting with 
even just one 
of these good 
ideas and 
some new 
contacts in 
the job shop 
community  
would have 
made the day, 
and indeed 
my annual 
membership 
subscription, 
well worth-
while."
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MACH 2014 will be held next at the NEC 
Birmingham between 7-11 April. The 
Exhibition, a valued barometer for the 
health of the manufacturing technologies 
industry, is shaping up for a really great 
event and is pulling in exhibitors from 
across the manufacturing spectrum.

Over 18,000 m2 have already been allo-
cated across Halls 4 and 5, an allocation 
that is already 25% up on the numbers 
at this stage in advance of MACH 2012. 
Companies like Heller, Matsuura and Axe 
& Status are returning to the MACH after 
absences and new players are coming to 
the Exhibition for the first time. 

The UK Manufacturing Zone promises 
to be a great success with space for 
companies large and small to showcase 

their contribution to the UK’s supply 
chain strength. Airbus was the first OEM 
to confirm and has been followed by 
Messier Bugatti, Dowty and more recently 
Rolls-Royce. The Zone’s real strength will 
be the capabilities of the innovative small 
and medium sized companies on display.

Hall 4 will house a number of specialist 
sectors including the AILU Pavilion, adja-
cent to the Engineering & Laser Zone. 
Collectively these two areas will offer 
visitors an unrivalled range of companies 
in the laser sector; a centre of expertise 
within the largest manufacturing tech-
nologies exhibition in the UK.

Several new and emerging technolo-
gies make their MACH debuts with 
Composites and 3D Printing to the 

fore. Also coming into the Exhibition for 
the first time is a dedicated Zone for 
Logistics and Materials Handling – the 
product of a new partnership for MACH 
with IMHX, the lead show in that sector, 
held in non-MACH years.

Education and Training is now well 
established at MACH with tours of 
young people, conducted by apprentices 
from MTA member companies a familiar 
site around the Halls. The E&T Zone is 
the centre of their visit, with exhibits 
such as the AMRC’s MANTRA and the 
Bloodhound Supersonic Car confirmed 
to take their places.

MACH 2014 is the opportunity for UK 
engineering based manufacturing to 
show off what it can do, we hope to see 
you and your company there. 

AILU members confirmed  
(November 2013):

On the AILU Pavilion
Alexander Binzel UK Ltd

Cirrus Laser Ltd

Trotec Laser Ltd

Advanced Laser Technology Ltd

Coherent (UK) Ltd

Laser Physics UK

MSS Lasers

Aptia (Cutquote)

Other AILU members with a stand adja-
cent to or elsewhere at MACH include:
Air Liquide

BOC

CTR Future

Electrox

iP Laser

Laser Lines

SSC Laser

TLM

Tec Systems

The stand/lounge within the AILU 
Pavilion will be open for members to 
use: visit the AILU team, take a break, 
use the stand seating for a short busi-
ness meeting.

THE UK’S PREMIER MANUFACTURING TECHNOLOGIES EVENT

Innovation
in Action

The AILU Pavilion at MACH 2014 is the ideal platform to showcase the latest innovations in industrial lasers
and lasers for manufacturing to tens of thousands of decision makers and buyers.

A shell scheme stand starts from as little as £399.00 per day and has everything you need to showcase your company to MACH’s audience
of key decision makers and specifiers – including shell scheme stand walls and carpet, stand lighting, power socket and facia panel.

For further details or to book your stand, please contact the MACH sales team, on 020 7298 6402 or email asell@mta.org.uk

Exhibit in the dedicated AILU Pavilion from only £399 per day

MACH is owned and organised by 
The Manufacturing Technologies Association

Courtesy of Materials Solutions Courtesy of BLM Group Courtesy of Rofin-Baasel

Courtesy of Precitec

Sponsored by

MACH_AILU Pavilion_Full Page Ad Nov_V1_Layout 1  29/10/2013  16:47  Page 1

AILU pavilion at MACH 2014 
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