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AILU membership allows me to 
keep in touch with laser manu-
facturers as well as laser users. 
I can get information about the 
latest developments (even before 
they are officially released) from 
the best people – the ones that 
actually drive the innovation. In all 
my scientific discoveries I keep a 
close eye on the industrial sector 
– where and how the new devel-
opments will fit. Through themed 
workshops and the AILU maga-
zine I am always up to date. For me, 
the best part of being an AILU mem-
ber is the possibility of meeting and 
exchanging ideas with the best special-

ists when it comes to Laser Material 
Processing in the UK and around the 
world.

Petko Petkov
Cardiff University

Peter Brown (TWI) presenting the good news 
about industrial laser sales at AILU's PPI SIG 
workshop 'Innovations for economical growth: 
The UK uptake of Laser Materials Processing' 
at the MTC (Coventry) on 8 July. See a review 
(p31), plans for ILAS 2015 (p1, opposite), funding 
support for industrial collaborative projects 
(p16-19) ,some excellent examples of university 
research supporting industry (articles on p24, 26) 
and an interview with Stewart Williams (p14) for 
a university view of it all. 

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

What does AILU membership mean to me?
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AILU's last workshop of 2014, a 'Laser 
Solutions' event, at Trumpf UK in Luton 
on 10 December, will focus on laser cut-
ting, drilling, marking and engraving and 
surface texturing, with examples of how 
lasers can overcome difficult challenges 
in engineering e.g. cutting a brittle/ hard 
material, machining a surface with a 
challenging topography or to a demand-
ing specification. There are many exam-
ples: some widely known and others that 
are not. It is those in this latter category, 
especially those with applications in key 
industrial sectors, that this last workshop 
of 2014 will concentrate on.

If you would like to offer a presentation 
or suggest a speaker or topic, please 
contact the AILU office ASAP.

Mike Green  E: mike@ailu.org.uk

ILAS 2015 will be the fourth in the series; 
each step representing a significant 
move forward in terms of number of ses-
sions and number of delegates attend-
ing. As things stand, the dedicated 
Conference Centre at the Chesford 
Grange near Warwick provides ILAS 
2015 with the most spacious venue by 
far. We are planning for three parallel 
sessions, the same as at ILAS 2013, but 
there is space at the Chesford for extra 
technical sessions, not to mention many 
more delegates. 

The Second Call for Abstracts is now 
well underway so it is up to the Laser 
Materials Processing community, AILU 
members in particular, to take advantage 
of the great opportunity that the event 
presents to share academic and busi-
ness research and to extend academic 
and industrial contacts.

SPIE offer reviewed ILAS Proceedings
For the first time, the event is providing 
the opportunity for the work presented 
at the Symposium to be part of the 
Proceedings of  ILAS 2015, thanks to the 
involvement of SPIE.

There is no compulsion for authors to 
convert their abstracts into full confer-
ence papers but, especially for those in 
university, the Proceedings will be peer 
reviewed and therefore count as aca-
demic output. More generally, the advan-

tages include enhanced visibility for the 
authors and the organisations involved, 
through the many dissemination chan-
nels that SPIE links into.

Plenary and keynote speakers
We are delighted to announce the 
four internationally renowned plenary 
speakers: Bill O’Neill (University of 
Cambridge); Carlos Lee (EPIC, France); 
Eckhard Beyer (Fraunhofer Institute 
of Material and Beam Technology, 
Germany); and Craig Arnold (Princeton 
University USA). 

Confirmed keynote speakers include Dirk 
Petring (Fraunhofer ILT, Germany) speak-
ing on latest developments in the CO2 
– fibre laser cutting debate, and Rob 
Eason (University of Southampton) who 
will deliver a presentation on 'Lasers 
making Lasers'.

High level of interest
We are receiving abstracts, and delegate 
and exhibition registrations, on an almost 
a daily basis now, with a rush as the First 
Call deadline approached. Exhibition 
stands are also proving popular, with a 
third having been reserved already. 

Don't miss out on the Earlybird discount 
(end of December). Everything can be 
found, including abstract submission 
and registration details, at www.ilas2015.
co.uk.

ASSOCIATION NEWS

Chesford Grange, Kenilworth
17 & 18 March 2015

ILAS 2015

Second Call Abstract Deadline: 24 October 2014

WELCOME TO NEW 
CORPORATE MEMBERS

DeBe Lasers Ltd
Contact: Neal Croxford
E: info@debe.co.uk

Lasea 
Contact: Jose Ramos de Campos
E: jaramos@laser-ea.com

Protective Tapes (UK) Ltd
Contact: Debbie Miller
E: d.miller@protective-tapes.co.uk

It's full steam ahead for ILAS 2015

ILAS 2015
www.ilas2015.co.uk

Industrial Laser Applications Symposium 

The UK’s big biennial event on the technology and 
applications of Laser Materials Processing:

•	 Over	90	presentations,	research	and	business

•	 Over	200	delegates	per	day

•	 Large	exhibition,	three	parallel	sessions	and	lots	of	
networking	opportunities

•	 SPIE	Proceedings	link	free	to	all	delegates

•	 Leading	internationally	renowned	plenary	and	key-
note	speakers

Solutions workshop ends 2014
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AILU members and readers of this 
magazine will recall the AILU joint ini-
tiative with the Centre for Innovative 
Manufacturing for Laser-based 
Production Processes (LbPP) to gener-
ate a UK Roadmap for Laser-based 
Manufacturing Applications.    

The primary objective of this initiative 
is to identify new and evolving manu-
facturing market applications in which 
laser processing can play a significant 
enabling role, e.g. in new production 
techniques or high-value-added compo-
nents. In addition, the aim is to identify 
areas where research and development 
is required to facilitate future laser-
based solutions to production needs 
e.g. new laser-material process science/
technology, industrial laser source and 
beam manipulation development, and 
integration/control issues.  

There is anecdotal evidence and wide-
spread belief across the community 
suggesting that the take-up and exploi-
tation of laser-based technologies in 
UK manufacturing industry is at a lower 
level than is healthy for an economy 
that aspires to recover its balance with 
services, and that industrial lasers are 
much less utilised here than they are by 
our international competitors. This issue 
reflects a more deep-rooted objective 
of the AILU/LbPP initiative, namely to 
provide a first step in developing a UK 
strategy aimed at stimulating growth in 
commercial exploitation of these ena-
bling technologies across all relevant 
sectors of UK manufacturing industry.  

The generation of an effective UK 
Roadmap demands the integration of 
technical, strategic and market inputs 
from as broad a distribution of active 
professionals as possible, drawn from 
the UK industrial laser-based manu-
facturing community, including the 
industrial and academic sectors. The 
Roadmap formulation, launched with a 
1-Day Workshop held in March 2014 at 
the Institute of Physics, London, was 
developed in close association with 
the Institute for Manufacturing (IfM) at 
Cambridge University, and facilitated by 
them on the day using their well-estab-
lished design and methodology.  Prior 

IfM experience suggested a limit for on-
site participation of about 30, which the 
AILU/LbPP organising achieved with a 
preponderance of industrial colleagues 
(target: >4:1 of industry/ academia), 
and a balance of technology-users and 
those in the supply chain.  

The Roadmap was initiated with a pre-
Workshop information-gathering stage 
(via an emailed questionnaire) to elicit 
individual (independent) opinions on 
the key issues to be addressed in the 
Workshop itself. Full coverage on the 
Workshop including details of method-
ology and agenda, the process stages 
and the principal outcomes is con-
tained in the Final UK Roadmap-2014 
Report [1]. This incorporates additional 
post-Workshop inputs derived from 
an industry-wide consultation con-
ducted in August using an e-version 
of the draft ‘Roadmap Report’ and a 
Consultation Template. The Consultation 
responses were analysed and incor-
porated within the final version of 
the UK Roadmap-2014: Laser-based 
Manufacturing Applications1.

Principal roadmap conclusions 
Analysis of the Roadmapping informa-
tion indicated that the laser-based man-
ufacturing application areas deemed to 
be of the highest priority were focused 
predominantly around the following 
manufacturing techniques, each appli-
cable to a variety of products and mar-
kets:

• Additive Manufacturing including 
repair; 

• Joining materials including both 
thin and thick, similar and dissimilar 
materials;

• Surface processing and modifica-
tion;

• Micro-manufacturing.

Moreover, the R&D priorities where addi-
tional research investment is required 
to deliver these application techniques 
were identified as:

• Fundamental laser process science 
to enable production process opti-
misation;

• Development of improved process 
monitoring, analysis and control;

• Development of improved lasers 
and laser systems and machines 
integration;

• Enhanced laser beam delivery and 
control for improved manufacturing 
precision and speed;

• Development of improved, more 
sophisticated, high speed scanners.

There were also strong suggestions 
(particularly in the Consultation) that 
the perceived low UK market take-
up/demand for laser-based systems 
in manufacturing, in comparison to 
Germany, is itself an issue which war-
rants a more thorough investigation, and 
that this should be included among the 
topics identified where further research 
investment is required.

Taking advantage of pre-arranged 
meetings, the initial findings from the 
Roadmapping exercise were presented 
at the June Meeting of  the LbPP’s 
Independent Steering Group and 
Industrial Advisory Group, and then 
in July at the AILU Workshop event 
"Innovations for Economic Growth: 
The UK Uptake of Laser Materials 
Processing" held at the MTC. Then, fol-
lowing the update to the final version 
of the Roadmap report in the light of 
the additional inputs from the August 
consultation, there was a full Session on 
this topic at the EPSRC Manufacturing 
the Future Conference in Glasgow on 
23rd September 2014, with presen-
tations from Duncan Hand, Stewart 
Williams and Ken Lipton (MD, Rofin 
Sinar UK Ltd).

The Roadmap is viewed as a first step 
towards developing and documenting 
a UK national strategy for Laser based 
Manufacturing, which aimed at influenc-
ing UK policymakers, manufacturing 
industry, educators and investors.

[1]  Laser-based Manufacturing Applications: 
UK Roadmap-2014, (October 2014)

Contact: LbPP@hw.ac.uk 
 http://www.cim-laser.ac.uk/ 

Top photo: Roadmapping activity at March 
2014 event

Laser-based manufacturing applications 

UK Roadmap 2014
Denis Hall
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Full details of all news items here, plus additional news items that missed the cut, can be found on the AILU web site

Working Group 2 of Photonics21, 
whose scope includes Laser Materials 
Processing, has recently released its 
proposals for Horizon2020's Work 
Program for 2016/17 for Research and 
Innovation. This work programme will 
make nearly €80 billion of funding avail-
able over 7 years (2014 to 2020).

Photonics21 was set up by the EU to 
provide a platform where European 
Industrial and Research Institutions can 
formulate proposals for research activi-
ties that should be funded in the EU 
Frameworks funding rounds.

Four proposed Research and Innovation 
Actions are described in the work pro-
gramme. Each is allocated an expected 
Technology Readiness Level (TRL) and 
the expected funding available. The four 
proposals are, in brief:

1) Excellence for ‘design to part’ in 
manufacturing 2016, TRL2-5, 30M€. 
This Research action addresses the 
complete process chain of Additive 
Manufacturing from CAD model to the 
product. 

2) Rapid individualised photonic pro-
duction – 2017, TRL4-7, 25M€. 
This Innovation action targets the 
transformation of laser processing into 
production processes. The objective is 
to create efficient and high-throughput 
pilot facilities. 

3) Surface processing - laser engi-
neered surfaces – 2017, TRL3-6, 20M€. 
This activity will support the exploita-
tion of laser surface processing for an 
enormous number of new applications 
in such fields as health, mobility, energy 
generation and resource efficiency.

4) Dynamic high power beam shaping – 
2017, TRL2-5, 20M€. 
This Research action focuses on new 
methods and schemes for beam form-
ing and beam delivery for today’s faster 
and more powerful laser systems.

The report can be seen and download-
ed from the AILU members' area docu-
ment library (in the 'strategy' section) on 
the AILU web site.

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

Photonics21: Horizon2020: Work Programme 2016-2017

Sensor City 
Liverpool has won an award for one 
of four University Enterprise Zones 
funded by the Department of Business, 
Innovation and Skills. Liverpool John 
Moores University and the University 
of Liverpool worked together to secure 
the £15M project with support from 
the Liverpool City Region (LCR), Local 
Enterprise Partnership (LEP) and 
Liverpool City Council. The project 
proposal team from the two universi-
ties brought together a wide range of 
research groups and outreach project 
teams including the lasers and manufac-
turing groups led by Martin Sharp, Geoff 
Dearden and Chris Sutcliffe. 

Sensor City aims to develop Liverpool 
City Region as a recognised hub for sen-
sor and advanced manufacturing tech-
nology. This area was identified through 
the ‘Making It’ initiative - a two year con-
sultation on advanced manufacturing led 
by the LEP engaging with local industry. 

The Sensor City project will create a 
dedicated centre at the Copperas Hill 
site in central Liverpool to complement 
the skills, expertise and facilities of both 
Universities. The centre will provide 
support to companies developing and 
deploying sensor based technologies. 
Laser based manufacturing is envisaged 
to have a key role in enabling develop-
ment of future sensor system pilot and 
production capability in application sec-
tors including health care, automotive, 
security and high energy physics. 

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

Geoff Dearden 
E: g.dearden@liv.ac.uk

Mark Thompson joins 
Photonic Solutions 
Photonic Solutions 
has appointed Mark 
Thompson as Sales 
Manager covering the 
UK and Ireland. Mark 
brings to the role a 
wealth of experience 
gained over many years in the photonics 
industry including spells with industry 
leaders including JDSU and Coherent. 
Mark will also have direct sales respon-
sibility for JDSU Q-series lasers, JDSU/
Time-Bandwidth ultrafast lasers, Teem 
Photonics lasers and all laser micro-
machining applications.

Contact: Mark Thompson 
E: mark.thompson@photonicsolutions.co.uk 
W: www.photonicsolutions.co.uk

Record month for Bystronic sales
May 2014 was Bystronic UK's best ever 
month for orders, at just short of £7 M. 
Orders were received from all areas of 
industry from job shops to yellow goods 
manufacturers to architecture. Sales 
included laser profiling machines, water 
jet cutters and press brakes.
Contact: David Larcombe 
E: david.larcombe@bystronic.com 
W: www.bystronic.com

Barrett Steel growing fast
Barrett Steel achieved a place on the fifth 
annual Sunday Times HSBC 'International 
Track 200 league table' published in July. 
It was one of only 22 companies in the 
north east and Yorkshire to be ranked in 
the league table.
Contact: David Cleaver 
E: david.cleaver@lasertube.co.uk 
W: www.barrettsteel.com

Sales up for Lotus Laser Systems
A first quarter surge in sales for Lotus 
Laser Systems reflects their continued 
growth worldwide. The company made a 
number of custom machines for applica-
tions as diverse as medical device mark-
ing to heavy engineering.

Contact: Dean Carpenter
E: dean@laserite.com
W: www.laserite.com, www.lotuslaser.com

Sale to Boeing Defence UK
UK-based Spectrum Technologies plc 
has won a contract to supply their 300th 
CAPRIS 50-100PCS UV laser wire mark-
ing system to The Boeing Company in 
the UK. It was delivered to RAF Odiham 
in Hampshire, for work on Chinook 
helicopters. This year marks another 
significant milestone for Spectrum 
Technologies with the company cel-
ebrating its 25th anniversary.
Contact: Peter Dickinson
E: pdickinson@spectrumtech.com
W: www.sprectrumtech.com

Wall Colmonoy: 45 years in business 
Wall Colmonoy 
Ltd located in 
Pontardawe, 
Wales, cele-
brates 45 years  
of business. 
Products include 
components for 
aerospace, automotive, oil & gas, mining, 
energy and other industrial sectors.  
Contact: Alise Jeremiah
E: alisejeremiah@wallcolmonoy.co.uk
W: www.wallcolmonoy.co.uk.

Swiss veteran in laser technology 
The Swiss company LASAG AG is cel-
ebrating 40 years of business. Now a 
member of the Rofin Group the company 
develops and sells 150 to 200 lasers a 
year for industrial precision applications 
and are world leaders in areas such as 
needle and turbine blade drilling. 
Contact: Andy May
E: a.may@rofin-baasel.co.uk
W: www.rofin.co.uk

BUSINESS

People
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Laser Lines expands range of pulsed laser sources

Multiwave Series MOPA Fibre Lasers
The new Multiwave Series of MOPA 
(Master Oscillator Power Amplifier) fibre 
laser sources from Datalogic comple-
ment their existing Q-switched models 
and complete a full fibre laser product 
portfolio.

Two 
Multiwave 
models are 
available 
which offer 
advantages 
in terms of 
process speed and reproducibility, com-
plimented with high speed of setup and 
process optimisation features.

Multifunctional DPSS ns laser launched
Photonics Industries has introduced the 
DSH-355 Series multifunctional diode 
pumped solid state nanosecond UV 
lasers that can be applied to a wide vari-
ety of industrial applications. Intracavity 
(IC) harmonic generation is a more effi-
cient process than external cavity (EC) 
harmonic generation. In addition, it also 
provides better pulse to pulse stability 
and superior average power stability, 
which is relatively insensitive to ambient 
temperature changes. 

The laser delivers up to 30 W of int-
racavity harmonic average power at 
355 nm from a compact, rugged, mono-
lithic laser head. Applications range from 
flexible PCB cutting and via hole drilling 
to UV marking applications as well as 
ITO patterning.

High energy and high average power
The release of the model DM20-
351 laser extends the capabilities of 
Photonics Industries industrial grade DM 
lasers into the UV. They provides 20 mJ 
at 1 kHz at 351 nm and 30 W average 
power at 3 kHz from a single compact 
laser system, with the same high beam 
quality (M2 ~10) as the established green 
(523 nm) DM lasers. 

The powers and energies of these 
sources are doubled in the Dual Head 
version. Applications for this laser are 
numerous and diverse, they include: UV 
induced fluorescence and Particle Image 
Velocimetry (PIV) as well as the anneal-
ing semiconductor materials for the flat 
panel display industry.

Contact: Gary Broadhead
E: garyb@laserlines.co.uk
W: www.laserlines.co.uk

Large component repairs simplified 

As far as large machinery, tools and 
component repairs are concerned, laser 
technology is often ignored. The prefer-
ence has been for a manual solution, 
in the belief that this will get the repair 
done faster. However, the tide is begin-
ning to turn. A strong indication of this is 
the launch of what is claimed to be the 
world’s first mobile laser, the Alpha Laser 
ALM. 

No longer does a heavy, bulky machine 
or component have to be moved to a 
designated repair centre – the laser goes 
to where the repair is needed. There is 
no need for removal, transport or rein-
stallation with all the downtime involved, 
reflected in major cost savings.

Contact: Andy Toms
E: sales@tlm-laser.com
W: www.tlm-laser.com
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New 50 W pulsed fibre lasers from SPI
In response to the 
rapid growth in 
application-driven 
demand for nano 
second pulsed 
fibre lasers, SPI 
has introduced a 
new 50 W laser to 
further enhance 
the redENERGY 
G4 pulsed product range.  

In a compact air cooled package, the 
new G4 50W pulsed fibre lasers have 
been developed for deep engraving and 
micro-cutting, but are also ideally suited 
to a broad range of metallic and plastic 
marking applications requiring higher 
productivity. Jack Gabzdyl, Product Line 
Manager for SPI’s pulsed fibre lasers, 
says, “We are excited by this new addi-
tion to our G4 product range; the 50W 
will really help us address more of the 
deep engraving and micro-cutting appli-
cation space.”

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

Lapping & polishing service from LBP
Laser Beam Products has seen recent 
growth in its precision lapping and pol-
ishing services, catering for more cus-
tomers with their ability to produce flaw-
free, ultra smooth precision surfaces. 

Mark 
Wilkinson, 
LBP 
Managing 
Director 
explains, 
"Over the 
last 25 years 
we've lapped and polished many differ-
ent materials using our unique chemical 
polishing techniques. We can produce 
highly accurate parts with ultra smooth 
surfaces of sub micron flatness and 
parallelism. A mirror quality surface fin-
ish is possible on many ferrous and 
non ferrous metals." The ultra smooth 
surfaces exceed those achieved by 
diamond machining, which can leave 
surfaces with cutting arcs, target pat-
terns or chatter marks. These can cause 
problems with camera systems and 
visual alignment where scattered and 
diffracted light hinders machine vision 
and monitoring systems. 

Contact: Mark Wilkinson
E: sales@lbp.co.uk
W: www.lbp.co.uk

Laser Physics introduce PhaseCam  
Extremely 
compact and 
lightweight, 
the 1064 nm 
PhaseCam 
6000, by 4D 
Technology, 
is ideal for 
measuring 
near-infrared 
optics and optical systems. 

Ideally suited for optical path alignment 
and testing at a system’s functional 
wavelength, the PhaseCam 6000 boasts 
an easy to position, fibre coupled meas-
urement head and motorised control. 

The Twyman-Green interferometer 
employs Dynamic Interferometry® 
technology to acquire measurement 
data in less than 30 microseconds. The 
near-instantaneous measurement speed 
makes the PhaseCam insensitive to 
vibration and air turbulence, enabling 
measurement in noisy environments 
such as clean rooms and manufactur-
ing facilities, with applications including 
astronomy, aerospace and surveillance, 
as well as alignment and verification of 
telescopes and other optical systems.

C: Peter Bennett
E: peter@laserphysics.co.uk
W: www.laserphysics.co.uk

Full details of all news items here, plus additional news items that missed the cut, can be found on the AILU web site

Laser beam splitters for large beams 
Ophir Photonics has introduced the 
LBS-400 Beam Splitters, a family of 
laser beam samplers that control and 
adjust beam output power that reaches 
the beam profiling camera. 

The LBS-400 
samplers are 
the largest, 
dual-wedge 
attenuators 
on the mar-
ket. They 
measure UV, 
NIR, or IR 
wavelength 
beams with diameters up to 25.4 mm 
and power levels from 10 mW to 
500 W. For use with the Pyrocam™ 
pyroelectric beam profiling cameras, the 
splitters combine a compact, portable 
design with high power ranges, mak-
ing the LBS-400 an ideal solution in any 
situation where beam profiling must be 
performed in a relatively small area.

Contact: Kenneth Feree
E: kennethf@spiricon.com
W: www.ophiropt.com

New picoEmerald S from APE GmbH
The picoEmeraldTM S from APE GmbH 
combines a picosecond OPO and it’s 
pump laser in a single housing. The new 
pump source offers shorter pulses of just 
2 ps with 10 cm-1 spectral width com-
pared to the original picoEmerald ver-
sion offering 6 ps. The OPO generates 
narrowband picosecond pulses from 
700 – 960 nm and 1120 – 1960 nm, 
wavelength selection is under computer 
control and measured with a built in high 
resolution spectrometer.
Contact: John O’Connor
E: sales@photonicsolutions.co.uk
W: www.photonicsolutions.co.uk

New products Spectra-Physics®
Spectra-Physics® new high energy, one-
box, ultrafast amplifier products include:  
The new Solstice® Ace™ 
Features: high energy (> 6 mJ) and high 
power (>7 W) with <35 and <120 fs 
pulse width configurations and 1 to 10 
kHz capability. It is ideal for ultrafast 
spectroscopy and advanced science 
applications.

InSight® DS+™
This widely-tunable ultrafast laser sys-
tem replaces the InSight DeepSee™. It 
features ultrashort pulses from 680 to 
1300 nm, delivering continuous, fully-
automated tuning from a single beam. 
A second beam provides simultaneous 
dual-wavelength output at 1041 nm for 
multi-modal imaging. It is ideal for in 
vivo deep tissue imaging for life science 
research.
Contact: Jon Richardson
E: jon.richardson@newport.com
W: http://www.newport.com

Hamamatsu image sensor 
Hamamatsu has 
introduced the 
S11639 CMOS lin-
ear image sensor 
with APS (Active 
Pixel Sensor) 
technology, which allows the S11639 to 
achieve a combination of high sensitivity, 
at 1,300 V/(lx·s), and a high speed video 
data rate (10 MHz). The S11639 offers 
direct UV sensitivity, with a spectral 
response range from 200 to 1000 nm. 
Direct UV sensitivity removes the need 
to coat sensors for an enhanced UV 
response. The S11639 is an ideal solu-
tion for various low cost but high preci-
sion, high speed applications, particu-
larly in the UV region. 
Contact: Maria Fetta
E: maria.fetta@hamamatsu.co.uk
W: www.hamamatsu.com
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Raylase scanning up to 200 m/sec
Companies in the micro-machining sec-
tor increasingly use ultra-short pulse 
lasers. In order to make full use of the 
associated high laser frequencies, they 
require scanners with higher deflection 
speeds than have been available to date. 

By combining a precision polygon with 
two galvanometer scanners the Raylase 
ultra-high-speed scanner (UHSS) offers 
speeds of 200 m/sec, scanning several 
times faster than conventional deflection 
units used with galvanometer scanners, 
and claims to be is the only system that 
enables companies to scan their usual 
work areas (e.g. using a F-theta lens 
of focal length 254 mm to scan a field 
measuring 160mm x 160mm) ultra-fast 
and very precisely. 

These capabilities open up new applica-
tion areas for ultra-short pulse lasers, 
including perforation, cutting and scrib-
ing at unprecedented speeds. The 
Raylase UHSS significantly reduces pro-
duction time, enabling firms to benefit 
from huge cost savings.

Contact: Harnesh Singh
E: h.singh@raylase.de
W: www.raylase.de

Integrated polygonal scanner
Scanlab AG has recently introduced 
an integrated hybrid polygon laser 
scan system solution. It is especially 
well-suited for line-by-line processing 
of surfaces (e.g. silicon wafers) using  
high-repetition USP (ultra-short-pulse) 
lasers. The hybrid system also demon-
strated a significant reduction in mate-
rial processing times. 

USP lasers 
are ideal for 
high-precision 
micro-process-
ing. The hybrid 
polygon scan-
ner system 
combining 
the dynamic 
superiority of polygon scanners with the 
high precision of galvanometers. "Our 
many years of galvo expertise led to 
the idea of combining the systems. Two 
galvanometer scan axes now correct 
typical deviations and imperfections in 
polygon wheel symmetry to achieve the 
flexibility necessary for pixel-accurate 
processing," explained Scanlab CEO 
Georg Hofner. 

Contact: Erica Hornbogner
E: info@scanlab.de
W: www.scanlab.de

Linear piezo nanopositioners
Aerotech’s QNP-L series linear piezo 
stages give nanometer-level performance 
in a compact, high-stiffness package. A 
variety of travel and feedback options 
make these stages ideal for applications 
ranging from microscopy to optics align-
ment. 

The stages 
are guided by 
precision flex-
ures optimised 
using finite 
element analy-
sis to ensure 
high-stiffness 
and long life. The design provides unpar-
alleled geometric performance (straight-
ness and angular errors) while minimizing 
overall stage package size. All QNP-L 
piezo stages offer closed-loop feedback 
using a capacitive sensor design that 
yields sub-nanometer positioning reso-
lution and high-positioning accuracy 
(linearity). When coupled with Aerotech’s 
Q-series controllers and drives, QNP-L 
piezo nano-positioning stages demon-
strate sub-nanometer positioning resolu-
tion and in-position stability (jitter), and 
high-positioning bandwidth. 

Contact: Cliff Jolliffe
E: cjolliffe@aerotech.co.uk
W: www.aerotech.com

High speed laser cutting automation 
LVD has announced its latest in laser 
cutting automation, designed for flexibil-
ity and speed. Handling sheet sizes from 
1000 x 1000 mm up to 3050 x 1525 mm, 
the Flexible Automation for Lasers (FA-
L) is now available on Sirius Plus and 
Electra laser cutting machines. The FA-L 
unloads a finished sheet and loads the 
next sheet on the table within 40 s. 

The FA-L can be fully integrated with 
an existing warehouse and an optional 
second loading pallet for night shift 
work. The extra loading pallet allows for 
production on two different sheet types 
and/or thicknesses. 
Contact: Chris Phillips
E: c.phillips@lvduk.com
W: www.lvdgroup.com

Miyachi update in laser marking
Miyachi America Corporation has 
released a major update of their LMF 
series’ laser marker software and control 
card, resulting in improved graphic file 
editing (GFE) and enhanced functionality 
for production line operation. 

The updated software and control card 
allows for the control of up to 4 axes 
of motion without the need for a dedi-
cated PC, saving space and simplifying 
integration into production lines. In addi-
tion, the new card features an improved 
ability to mark QR codes and TrueType 
fonts.

Contact: Geoff Shannon
E: gshannon@miyachiamerica.com
W: www.miyachiamerica.com

SigmaNEST® Version 10.1
SigmaTEK Systems new Version 10.1 
of SigmaNEST contains a number of 
new features and enhancements mak-
ing cutting machine programming even 
more effective and easy. These include 
laser destruct, centre of gravity tabbing, 
conditional tabbing for drop doors and 
quick search in parts, sheets, and work 
order list.

SigmaTEK Director of Product 
Management, James Lindsey com-
ments, “SigmaNEST version 10.1 offers 
a range of new features benefitting 
novice and advanced users alike. As 
cutting machines continue to offer more 
advanced features; it’s important for 
software to keep pace.”

Contact: Chris Cooper
E: chris.cooper@sigmanest.com
W: www.sigmanest.com

Laser Mechs' new FiberMINI® Weld  
At only 55 mm square 
around its central core, 
Laser Mechanisms' 
FiberMINI® Weld is an 
ultra-compact, light-
weight welding head 
for all fibre-delivered, 
solid-state laser sys-
tems up to 6kW. 

The simple, yet 
flexible design allows Laser Mech to 
optimise the processing head to the 
end user's requirements. Offered with 
either straight or right angle fibre inputs, 
FiberMINI Weld delivers both user-
friendly operation and reliable perform-
ance at an attractive price.

Contact: Arvi Ramaswami
E: sales@lasermech.be
W: www.lasermech.com

Software

Positioning

Materials Processing
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VW select wire stripping system
Spectrum 
Technologies 
has 
announced 
that 
Volkswagen 
AG is the 
launch customer for its SIENNA™ 900 
laser magnet wire stripping system. 

The patented technology has been 
selected by Volkswagen for integra-
tion into its new stator production line 
in Kassel, Germany. SIENNA 900 is a 
new modular laser system that employs 
Spectrum’s innovative, patented laser 
magnet wire stripping (MWS) technology 
for the rapid and clean removal of hard 
enamel insulations from magnet wire 
used in wound electrical components, 
such as alternators, motors and trans-
formers. Advantageously it also removes 
the oxide layer leaving the conductor 
surface ready for electrical bonding 
without the need for further cleaning but 
does not cause work hardening. A fur-
ther benefit is that there are no consum-
able materials required.

Contact: Peter Dickinson
E: pdickinson@spectrumtech.com
W: www.sprectrumtech.com

ROFIN offers a suite of laser solutions 
for jewellery manufacturing. The prod-
uct line-up comprises compact desk-
top manual laser welding systems for 
the goldsmith as well as solutions for 
large scale industrial production. These 
include the Desktop, Performance Basic, 
Performance and Easy Jewel.

Desktop
High technology delivered in an attrac-
tive package with a small footprint - 
smaller than ever and yet equipped with 
more power! Computer-controlled laser 
pulses and monitored cooling make it a 

Desktop: the smallest of Rofin's manual welders

very reliable tool. The modern housing 
design is tailor-made for workshops with 
limited space available and at the same 
time provides a large working chamber.

Performance Basic
The entry-level Performance workstation 
has a touch panel display and industry-
proven laser technology. 

Performance
The Performance manual laser welding 
system is an ideal tool for jewellers. The 
newly designed, compact and mobile 
housing provides easy access to a spa-
cious working chamber. Advanced laser 
functions offer maximum control over 
the laser weld. The dynamic foot switch 
offers sensitive control of a selected 
laser parameter.

EasyJewel
The compact laser marking and engrav-
ing system is specifically designed for 
the jewellery industry. Besides the most 
common tasks like interior, exterior 
and front-side engraving of rings, the 
EasyJewel is suitable for various other 
applications and can cut sheet metal 
with a thickness of up to 1.5 mm. 
Contact: Andy May
E: a.may@rofin-baasel.co.uk
W: www.rofin.co.uk

Laser solutions for jewellery manufacturing
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Robot scanner welding solution
At LASYS 2014, 
Scanlab AG 
and its sub-
sidiary Blackbird 
Robotersysteme 
GmbH, presented 
an industry-proven 
system solution for 
robot-assisted 3D 
scanner welding. 

The system presented at LASYS had an 
intelliWELD high-power scan head and 
a RobotSyncUnit controller as its main 
components. In cooperation with BMW, 
the system was enhanced for position-
critical seams with a coaxial illumination 
unit and a camera system by Lessmüller 
Lasertechnik GmbH, and was success-
fully placed into series production.

The system's key advantage lies in how 
it combines flexible industrial robots with 
high-dynamics scanners. This combina-
tion enables complex on-the-fly welding 
operations, now with online tracking of 
position-critical seams. The system has 
already proven its impressive capabilities 
in the automotive industry.

Contact: Erica Hornbogner
E: info@scanlab.de
W: www.scanlab.de

The TruMatic 6000 fibre from Trumpf 
combines the advantages of the solid-
state laser with high-quality punching 
technology, making it a productive 
punch laser machine when working thin 
sheet metal. 

High productivity in thin sheet metal
The TruMatic 6000 uses the high cut-
ting speeds possible with the TruDisk 
3001 with 180 kN of punching force, at 
1,000 strokes per minute. It rapidly cuts, 
punches and shapes sheet metal up to 
6.4 mm thick. When engraving, it marks 
parts with 2,800 strokes per minute. 

With galvanised mild steel and film-cov-
ered stainless steel the solid-state laser 
cuts at speeds as much as six times 
those of a CO2 laser of the same power. 

The solid state laser also expands the 
range of materials that the TruMatic 
6000 fibre can work to nonferrous met-
als like copper and brass. 

Automation
Myriad options are available to keep 
down non-productive time for material 
flow and tool change. Among them are 
automation for the material flow and tool 
change, along with the so-called smart 
functions. The latter determine whether 
a need for action has arisen and then 
takes that action automatically. 

To minimise downtime, all the critical 
positions at the TruMatic 6000 fibre are 
easily accessible in both the stand-alone 
and the automatic version. Thanks to 
a unique quick-access entrance, the 
operator can reach both versions of the 
machine without barriers and without 
delays. Large viewing windows make it 
possible to see into the working area, 
letting the operator closely observe the 
process as it takes place.

The machine has a Class 1 laser classi-
fication, meaning that it completely laser 
radiation safe in normal operation. 
Contact: Gerry Jones
E: g.jones@uk.trumpf.com
W: www.trumpf.com

Combined punching and processing
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Prima Power 
Laserdyne has 
recently made 
significant 
investment in 
developing 
process and 
system capabil-
ity for welding 
2D and 3D 
components 
with high power 
CW and QCW 
(quasi-continuous) fibre lasers. 

“Metals and alloys for which these capa-
bilities have been demonstrated include 
304 stainless steel, titanium alloys and 
nickel based high temperature alloys,” 
reported Terry VanderWert, president. 
“The availability of the high power CW 
and QCW fibre laser with its kW-range 
average power, 1 µm wavelength, and 
high brightness (high beam quality) pro-
vides a laser source with new capability 
and flexibility.” 

Welding metals and alloys
Recently, Laserdyne has integrated 
fibre laser sources with their standard 
systems. Welding trials using a range of 
laser parameters and shield gases were 
performed. Metallography (cross-sec-
tions) and X-ray radiography were used 
to document the relationship between 
laser parameters (spot size, laser power, 
etc.) and processing parameters (shield 
gas type, gas flow rates, method of gas 
delivery, welding speed, focus position, 
etc.) and the resulting weld geometry and 
structure. For example, the trials showed 
conditions that lead to weld porosity and 
those that give porosity-free welds. 

The most comprehensive investigation 
centred on the laser welding of aerospace 
alloys. The major challenge for these 
materials is the stringent joint require-
ments. In particular, there is zero toler-
ance of cracking or porosity in the weld, 
and the weld geometry must be correct 
with good mechanical properties at high 
temperatures. Testing by Prima Power 
Laserdyne has proven that both CW and 
QCW fibre lasers are capable of welding 
these alloys to these requirements.  

Use of filler wire
Laserdyne’s welding trials included 
those with addition of filler wire. Certain 
alloys and dissimilar material combina-
tions require the addition of filler mate-
rial to control the structure of the weld 
metal and avoid cracking to ensure the 
required mechanical properties. In other 
cases, filler metal is used to control the 

weld geometry; for example, to create 
a slight convexity (reinforcement) of the 
weld fusion zone. Filler material is also 
used to compensate for poor fit up and 
mismatch during laser welding in a butt 
joint configuration. 

Laser welding with the filler wire is a 
multi-parameter process and there are 
a number of laser and filler wire param-
eters that determine the quality of the 
resultant weld. Laserdyne has devel-
oped and optimised all of the important 
parameters for this process.

New laser system features
One significant development is a new 
focusing lens assembly with cross-jet 
design that maintains the compact 
profile of the LASERDYNE third genera-
tion BeamDirector®, called BD3Y. The 
cross-jet feature provides a high velocity 
gas barrier that prevents metal sparks 
in the weld zone from contaminating 
the protective lens cover slide. Critical 
to this design is that the cross-jet pre-
vents contamination or interference with 
the welding shield gas. Also important, 
Laserdyne’s cross-jet nozzle can be 
used with the entire range of shield gas 
delivery devices including welding shoe 
and coaxial gas nozzle tip. 

The shielding gas shoe provides a con-
trolled atmosphere for the weld zone 
while it is molten and cooling. This is 
important when welding materials, such 
as titanium alloys, that have a strong 
affinity for oxygen and nitrogen in the 
ambient atmosphere.

Laser welding dissimilar materials
The growing desire to join dissimilar 
metals is offering significant challenges 
for many welding methods. In principle, 
laser welding can be applied to any 
material(s) – similar or dissimilar - which 
can be successfully joined by other 
processes. 

The weldability of dissimilar metals 
depends on many different factors. The 
physical properties of the resultant weld 
are influenced by the amount of energy 

coupled in and the heat transfer. Most 
important for sound weld properties is 
that there be good solubility of the vari-
ous elements of the metals and alloys in 
the finished weld joint.

When joining dissimilar materials, there 
can be certain advantages in using laser 
welding even though brittle intermetallic 
compounds may tend to form. However, 
since the laser weld is narrow, the vol-
ume of intermetallic may be reduced to 
acceptable limits. Also, it may be possible 
to offset the beam favouring one material 
or the other, thus allowing some control 
over composition of the resulting alloy.

Recently, extensive development 
has been performed at Prima Power 
Laserdyne for welding a range of mate-
rials used in electronics applications. 
Materials and material combinations 
which were part of this development 
included aluminium alloys, pure cop-
per, aluminium to copper, stainless steel 
to copper, copper to nickel, aluminium 
to nickel, and nickel coated steels. It 
should be noted that most of these 
materials pose particular challenges to 
be joined together. Laser and processing 
parameters were optimized to produce 
welds which exhibited sound mechanical 
and electrical properties. 

One application for dissimilar metal 
welding that helped Laserdyne define 
this experimental work has been the 
construction of Li+ for electric vehi-
cle batteries (EVB). Car manufactur-
ers worldwide are focusing on electric 
vehicles and the EVB technology cur-
rently under investigation is lithium ion 
because it this leads to batteries that are 
smaller and lighter than current EVBs 
(typically nickel metal hydride). The Li+ 
technology can provide power equiva-
lent to current technology at a smaller 
size and lighter weight. EVBs are com-
posed of many components (including 
interconnect cover, bus bar, control and 
cover plate electronics and lithium ion 
prismatic cell) and these are constructed 
from a combination of different materials. 

Prima Power Laserdyne have success-
fully demonstrated welding of a signifi-
cant number of the similar and dissimilar 
metal alloys involved.
Contact: Mark Barry
E: mark.barry@primapower.com
W: www.primapower.com

UK Contact:
Gary Broadhead, Laser Lines
E: garyb@laserlines.co.uk 
W: www.laserlines.co.uk

Welding developments from Prima Power

Overlap weld of 0.75 mm, 50 µm, and 0.75 mm 
thick copper alloy C110 (99.9% pure copper)
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Many established marking applications 
are quite cost sensitive in terms of both 
capital cost and the cost per mark. As a 
result, such applications typically make 
use of Q-switched, diode-pumped, 
solid-state (DPSS) lasers with nanosec-
ond pulse widths, CO2 lasers, or fibre 
lasers. These technologies are available 
at a reasonable cost and they support 
fast process throughput rates. Recently, 
a new class of so-called “high value” 
marking applications has emerged that 
require industrial picosecond lasers to 
provide a precision unattainable with 
traditional marking lasers.  

Benefits of Ultrafast Processing
Laser marking involves either producing 
a change inside the bulk of the mate-
rial, a colour change on a surface, a 
macroscopic change in surface relief 
(e.g. engraving), or a change in texture 
that is easily visible. Traditionally, lasers 
accomplish this through a photothermal 
process. This creates a heat affected 
zone (HAZ) which for most laser marked 
products does not present a problem.

However, there are some applications 
in which even a small HAZ can degrade 
product functionality or appearance, in 
which case there are two main routes 
to minimizing the HAZ: one is to use 
an ultraviolet laser; the other gener-
ally more effective method is to use 
ultrashort laser pulses of durations in 
the picosecond domain or shorter. Here, 
a combination of high peak power and 
tight focusing creates a very high flu-
ence that drives multi-photon absorp-
tion. This process strips electrons from 
the material, which then explodes away 
(because of Coulomb repulsion) in a 
relatively cool process. The short pulse 
duration means that the ablated mate-
rial carries away any deposited heat 
before it can spread. Ultrafast process-
ing thereby delivers a smaller HAZ and 
greater precision. However, picosecond 
lasers provide lower material removal 
rates and are more costly than many 
other laser sources; they are therefore 
generally reserved for marking applica-
tions that demand the greatest possible 
precision, quality and minimum HAZ.  

There are two main commercial technol-
ogies for reliable generation of ultrashort 
pulses. The first is the q-switched, 
diode-pumped, solid-state (DPSS) laser, 
where miniaturising the cavity length 
can bring pulse widths down into the 
sub 500 ps range.

Even shorter pulses are obtained by 
mode locking a solid-state or fibre laser.  
The naturally high repetition rate (10’s of 
MHz) is reduced by switching out most 
of the pulses and the remaining pulse 
train is sent through one or more ampli-
fiers to reach a sufficiently high level for 
material removal or transformation to be 
achieved at a commercially viable rate.  

High Value Marking Examples
Precision marking is used in the auto-
motive industry to place bar codes 
on parts that are expensive and most 
subject to failure. The marks, which can 
contain serial numbers or lot numbers, 
allows the manufacturer to track how 
changes in their own production proc-
esses affect the product lifetime and 
reliability, therefore helping them refine 
their methods. In these applications, it 
is critical that the mark does not affect 
part performance in any way, and does 
not become illegible due to part wear in 
use. These requirements are an excel-
lent match for the capabilities of pico-
second laser marking, which can pro-
duce marks that involve either a colour 
change or a slight alteration in surface 
relief, essentially without any HAZ and 
negligible surface modification.

Another example of high value marking 
is the production of bar codes and other 
marks on the sapphire wafers used as 
substrates in the production of high 
brightness LEDs. These marks are typi-
cally lot numbers and other identifying 
information placed on the sapphire after 
the LED structures have been created 
i.e. after a significant amount of cost 
has been added 
to the substrate. 
The major chal-
lenge of this 
application is to 
produce easily 
readable marks 
without adversely 
affecting the sur-
rounding circuit 
structures, which 
is difficult because 

sapphire is both 
extremely hard 
and also trans-
parent at most 
laser wave-
lengths.  

Sapphire mark-
ing has been 
performed in the past with nanosecond 
lasers, but the quality achieved is less 
than optimal, and can lead to micro-
cracks in the substrate. By contrast, 
the multi-photon absorption process 
induced by ultrafast pulses works even 
in materials that are nominally transpar-
ent at the laser wavelength. Therefore, 
a near-infrared output picosecond 
laser can producing marks in sapphire 
with excellent surface and edge qual-
ity, sharp detail in the marks, and an 
absence of peripheral damage and re-
cast material.

One of the most commercially signifi-
cant ultrafast marking applications has 
been so called “black marking”, a tech-
nique used to place text and serial num-
bers on the anodized aluminium cases 
of some tablet computers. Specifically, 
the picosecond laser is focused so that 
its beam waist occurs below the surface 
of the aluminium; only at this point of 
focus is the laser intensity high enough 
to drive multi-photon absorption. The 
laser creates a microstructure within 
the aluminium that scatters light and 
appears black, while the overlying alu-
minium oxide anodisation layer remains 
clear and unchanged. The result is a 
high contrast mark that does not wear 
off and which is smooth to the touch.  

This mark offers two significant advan-
tages that justify its cost. First, the mark 
is extremely difficult to counterfeit or 
alter. Second, this mark has a clear and 
pleasing appearance and feel, which 
helps the manufacturer to maintain their 
brand image of high quality and superior 
styling. 

To summarise, there are a number of 
high-value marking applications for 
which conventional marking lasers can-
not provide a sufficiently small HAZ. 
Picosecond lasers can provide far supe-
rior results that more than justify the 
higher cost of these lasers.

Dirk Müller and Oliver Haupt 
Coherent Inc.
E: Dirk.Mueller@Coherent.com, 
 Oliver.Haupt@coherent.com

W: www.coherent.com 
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Coherent Rapid series lasers offer <15 ps pulses 
with average powers of up to 100W.  With pulse-
on-demand and burst mode operation, they are 
suitable for processing a wide range of materials, 
including ceramics, sapphire and glass.

High Value Laser Marking

'Black marking' on an 
Apple product

Picosecond lasers 
can be used to mark 
sapphire, which is 
difficult to mark by 
other means due to its 
extreme hardness
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Additive manufacturing from EOS
Satellite bracket production optimised
The current gen-
eration of satellites 
includes metal 
brackets that serve 
as a link between 
the body of a satel-
lite and the carbon 
fibre reflectors and 
feed array mounted 
at the upper end.

Engineers at the 
Spanish arm of 
EADS Group division, Airbus Defence 
and Space, are using additive manufac-
turing equipment from EOS to produce 
the retaining brackets at its centre for 
composite materials in Madrid. Titanium 
is used for such applications due to 
its high thermal conductivity and high 
strength-to-weight ratio. The latter is 
especially important as every kilogram 
carried into space costs many thou-
sands of dollars, often running into six 
figures depending on the carrier system 
and the orbit to be reached.

Using additive manufacturing technol-
ogy has allowed cost savings in bracket 
production of more than 20 per cent and 
the weight was reduced by about 300 
grams, which means a saving of nearly 
one kilogram per satellite.

Innovative camera mount
When snowboarding in 
Austria, sports enthu-
siast Felix Kochbeck 
consistently failed to 
video his activities 
without jitter, so he 
designed a self-stabil-
ising, hand-held cam-
era mount, founded a 
company and produced his first proto-
types with the help of EOS. 

The camera unit is attached to the top 
of the stabiliser mount and a handle is 
attached to the neck to function as the 
grip. A lower section incorporates preci-
sion mechanics that give the camera its 
stability. An EOS FORMIGA P 110 AM 
machine was able to achieve aesthetics 
and mechanical properties to a profes-
sional level of quality. 

Mr Kochbeck confirmed, “We can 
employ component geometries that 
would not be possible using other manu-
facturing techniques and we can easily 
make changes to parts during the ongo-
ing prototyping or production process."
Contact: Stuart Jackson
E: stuart.jackson@eos.info
W: www.eos.info

AM titanium brackets 

£1M investment boosts business for 
Welsh company
Consort Equipment Products, which 
manufactures high quality energy effi-
cient heaters, has invested £1M in the 
latest panel bending and fibre laser tech-
nology from Salvagnini. The investment, 
at their Milford Haven headquarters, 
backed by £385,000 from the Welsh 
Economic Growth fund, will speed up 
production, boost capacity and open up 
new opportunities for increasing the con-
tract manufacturing side of the business.

The company offers an extensive range 
of heaters that are sold through electri-
cal wholesalers throughout the UK - and 
more recently in China. 

MD Ed Spankie said, "A Salvagnini 
panel bender with an automatic tool 
change system has been installed and 

TruLaser 5030 fibre with BrightLine fuels 
record month at Lincoln Precision
Lincoln Precision Engineering (LPE), a 
fast-growing laser cutting company in 
the East Midlands, says that the instal-
lation of a Trumpf TruLaser 5030 fibre 
laser profiling centre with BrightLine fibre 
technology has helped deliver the best 
months’ trading figures in its 26-year 
history. The record month of July fol-
lowed the machine’s commissioning in 
June 2014, with August set to beat July, 
which would set another record. 

In 2013 the company recognised that 
to take business to the next level would 
require a new strategy, which resulted 
in acquiring an additional laser cutting 
machine. Trumpf introduced LPE to 
their latest fibre laser cutting innova-
tions, as well as the new BrightLine fibre 

Companies boosted by Bystronic 
technology 
Like many sheet metal subcontractors 
that specialise in profiling thinner materi-
als, Wigston-based Metalfacture has 
opted to install fibre laser technology 
alongside its existing CO2 laser cutting 
plant. Another first for the company was 
the integration of automatic sheet load 
and unload, allowing it to profit from the 
economies of unmanned running over-
night. The entire cell was supplied by 
Bystronic UK.

In September 2014, Sheffield fabricator 
Advanced Engineering Techniques (AET) 
celebrated 25 years in business. For the 
past two decades, the company has 
based its high quality services on sheet 
metalworking machinery from Bystronic 
UK. The turnover of £10 million in 2013 

this will be followed later in the year 
with a Salvagnini fibre laser with auto-
mation, enabling us to run 'lights out' 
if required. This latest technology laser 
will give much faster processing times 
and reduce the power consumption by 
75% compared to our old CO2 laser.

We invested heavily in developing new 
products during the recession as well 
as improving existing products and 
over the last few years have increased 
our range to meet more niche markets. 
It meant we were in a good position 
when the economic recovery began and 
our strategy is paying off as turnover 
increased by 10% last year and we 
anticipate a similar growth this year."
Contact:  Steve Williams
E: steve.williams@salvagninigroup.com
W: www.salvagninigroup.com

technology, which makes solid state 
lasers more versatile than ever before. 
Machines offering this breakthrough 
technology are able to cut materials 
from mild steel and stainless steel, 
through to highly reflective materials 
such as copper and aluminium; from 
1 mm to 25 mm sheet thickness. 

“Since the TruLaser 5030 fibre with 
BrightLine fibre has been installed, 
we’ve been taking advantage of the full 
thickness range, although on a daily 
basis we commonly process between 
6-12 mm,” says Mr Wherrell. "Moving 
forward, we will almost certainly buy 
another TruLaser fibre laser within the 
next two years.”
Contact: Gerry Jones
E: g.jones@uk.trumpf.com
W: www.trumpf.com

was 25% up on the previous year 
and well over double the 2009 figure. 
Average year-on-year growth in busi-
ness and personnel has been 20% over 
the past five years. 

Leicestershire subcontractor, Midland 
Metal Products (MMP), part-exchanged 
their Bystronic CO2 machine for a 
fibre laser version of identical capac-
ity. The new machine is twice as fast 
when cutting zinc-coated and uncoated 
mild steel up to 3 mm thick, doubling 
productivity when processing those 
materials. As 90% of factory throughput 
s mild steel and 80% is ≤ 5 mm gauge, 
the impact of the new 3 kW BySprint 
Fiber 3015 has been dramatic.
Contact: David Larcombe
E: david.larcombe@bystronic.com
W: www.bystronic.com

Fibre laser cutting
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JOB SHOP CORNER

Carrs Welding achieve AS9100
In May 2013 Carrs' Welding 
Technologies, set up a separate produc-
tion company. The new operation welds 
assemblies, carries out testing opera-
tions and has facilities for laser marking 
of components. It welds a diverse range 
of products, from closing electronic 
assemblies for space programmes to 
precision industrial plumbing fittings, 
and from lithium-ion battery modules for 
performance cars to high speed rotors.

Now, barely one year from incorporation, 
Carrs' Welding Products has achieved 
certification to AS/EN9100 Aerospace 
Quality Management through the United 
Kingdom Accreditation Service, the sole 
national body recognised by govern-
ment to assess organisations providing 
certification, testing, inspection and 
calibration services. As Carrs' Welding 
Products operates only to this one 
exacting standard, all of its customers 
will benefit from the precise attention to 
detail required by the demanding aero-
space industry.

Contact: Phil Carr
E: pc@carrswelding.co.uk
W: www.carrswelding.co.uk

More achievements from Hutchinsons
Investing in People Award
Hutchinson Engineering has been 
named as a top organisation for people 
management practice in the UK, hav-
ing been awarded the Best Newcomer 
in the first Investors in People Awards. 
The Awards, which received over 500 
entries from all over the UK, celebrated 
the best people management practices 
amongst Investors in People accredited 
businesses.

The Best Newcomer category recog-
nises a newcomer to the framework 
that has achieved immediate tangible 
benefits since being accredited, and can 
demonstrate a clear strategy for future 
growth. 

Hutchinson AeroTech joins supply chain 
development programme
Hutchinson AeroTech, a Northern Ireland 
laser-cutting component manufac-
turer has recently joined Bombardier 
Aerospace’s Supply Chain Programme 

SC21. SC21 is an ADS supply chain 
excellence programme, which encour-
ages best practice and helps increase 
the competitiveness of aerospace and 
defence companies operating in the sup-
ply chain. Invest Northern Ireland plays a 
key role in supporting the local compa-
nies participating in the programme.

Contact: Mark Hutchinson
E: mark@hutchinson-engineering.co.uk
W: www.hutchinson-engineering.co.uk

Double Celebration for Subcon

Nuneaton based Subcon Laser Cutting 
Ltd, has celebrated two landmark events 
this year. It has made a £1M investment 
in the latest cutting technology, plus it is 
25 years since the company was formed 
in 1989. 

The major investment is a 5kW Trumpf 
Brightline fibre laser cutting machine and 
a state of the art nitrogen generating 
system, the first of its kind in the UK. 
Tom Mongan General Manager at 
Subcon said “A major part of the com-
pany’s success is down to its staff, 
many of whom have been at Subcon for 
at least 15 years”.  

Contact: Tom Mongan
E: TMongan@subconlaser.co.uk
W: www.subconlaser.co.uk

Bill Brown (left), MD at Subcon Laser with 
Marcus Jones MP

The Laser Cutting Co adds capacity
Sheffield-based The Laser Cutting Co 
has invested almost £1 million in the lat-
est Adige Lasertube processing system 
from BLM Group. It will provide custom-
ers with greater production security and 
also cost-effective manufacture of com-
plex tube components.

The Laser Cutting Co offers sub contract 
laser cutting service delivering tubular, 
open sections and flat metal parts on a 
daily basis to customers throughout the 
UK. The Adige LT8 replaces a competi-
tor’s tube laser and will complement the 
two existing Adige Lasertube machines, 
two flatbed lasers and one six-axis tube 
laser already on-site.  

Managing Director, Jon Day, said “We 
are convinced that there are major cost 
savings that customers can make by 
switching their production to make use 
of our Adige Tubelaser machines which 
allows complex joints to be welded eas-
ily and consistently.” 

Contact: Paul Lake
E: paul@blmgroup.uk.com
W: www.blmgroup.com

Thinklaser expands into new markets
Reigate- based Thinklaser will be under-
taking a major business expansion 
programme commencing in November 
2014, with the launch of its state-of-the-
art range of flatbed laser cutting and 
laser engraving machines. These will 
complement its existing successful port-
folio of galvo-based laser marking and 
laser engraving machines. 

Adrian Norton, MD, said “This new range 
of laser cutting and laser engraving 
machines will create markets not nor-
mally addressed by the more traditional 
laser marking and engraving systems 
that we manufacture. The introduction of 
a new laser cutting capability will create 
new opportunities for us.”

Contact: Adrian Norton
E: adrian@thinklaser.com
W: www.thinklaser.com

Simon Hutchinson, MD, (centre) with IIP Award

New website for Fimark Ltd
Fimark have developed a new website, 
www.fimark.co.uk. More user friendly 
it contains greater content about laser 
marking and technical spray painting. 
Fimark can also be found on LinkedIn.

Contact: Charles Dean
E: info@fimark.com
W: www.fimark.co.uk

Welding in the aerospace sector
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JOB SHOP CORNER
Chairman's report

An opportunity not to be missed

Jo
b Shop Group

JSG

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

We are approach-
ing the end of 2014 
but first we have Job 
Shop 14: don’t for-
get October 16th at 
Amada Kidderminster!

I don’t know about 
at your workplace 
but I guess that, like 
at Midtherm, the 
holiday season caused some problems 
with key personnel taking time off to 
go on holiday with family and friends. 
Indeed, I seem to have spent all year 
on holiday so far and still have some 
time booked off at the end of October 
to top up the suntan. There are some 
here that will tell you I’ve been on holi-
day since I arrived some 13 years ago. 
Nevertheless, a number of employees 
have been with us for many years now, 
which in itself is very encouraging.

This year we have been trying to 
increase the work force to improve 
production and fill capacity on our new 
machines; it's part of a long term busi-
ness plan that is now coming to frui-
tion. Having now gone through a fac-
tory expansion and survived (just) the 

hardest job is trying to find additional 
employees: some applicants didn't even 
turn up for the interview and some who 
were offered jobs didn't bother to turn 
up on the start date. From what I can 
gather from colleagues in the Job Shop 
Group this has been a regular occur-
rence lately.

Some good news I am happy to pass 
on is that funding is still available from a 
few finance sources to help with capital 
expenditure, which helped us consider-
ably in the purchasing a new machine 
in the last couple of months. I hope you 
too are taking advantage while these 
grants are still available. There will be 
some useful information on grants at 
JS 2014: another reason not to miss 
out on this event!

Don’t forget that if there is a subject 
that you feel should be covered at 
JS 2014 you can always post on the 
forum or bring it up during the after-
noon question and answer session. The 
event is being held at Amada’s newly 
refurbished premises in Kidderminster 
and I look forward to seeing you there.

E: dean@midthermlaser.co.uk

Dean Cockayne

Dave Lindsey reflects on UK recovery
It seems that prudent control of the 
budget is beginning to pay dividends and 
a stable economy in the UK is producing 
an economic climate which is attractive 
to those who are in a position to buy. 

Within the UK economy the increased use 
of laser cutting has never really slowed. 
There seem to be two main drivers for 
that. Firstly, after the period post 2008 
when the larger manufacturers worked 
with existing stock and there was no reor-
dering, they are now restocking. Although 
such orders are at a much lower levels 
than previously we are also getting orders 
for components that were previously pro-
duced by mass production methods at 
lower cost. 

Secondly, investment funding, training 
and other initiatives are helping UK man-
ufacturing to be taken seriously again. If 
we can maintain our momentum and our 
trading partners improve their own situa-
tion then UK manufacturing should be in 
a prime position to fly.

Contact: Dave Lindsey
E: dl@laserprocess.co.uk
W: www.laserprocess.co.uk

LASERLINE®
Leading in laser gas supply solutions

LASERLINE® offers BOC customers the complete package of 
appropriate gases, customised gas supply solutions and a range 
of value added technical services. 

With supply solutions ranging from on-site nitrogen generators 
to liquid bulk supply, including a range of specialist gas 

equipment, BOC can offer an impartial view of the most 
appropriate supply solution to suit your needs.

To talk to someone about your gas requirements or to request 
your free LASERLINE® guide call BOC on 0800 111 333 or visit  
www.BOConline.co.uk\LASERLINE

Laser welding.LASERLINE®  Technical.
Laser gases and 

gas supply systems.

LASERLINE®  
Technical.

FREE LASERLINE®
Laser cutting and welding guides

506720-MPG Mktg Manufacturing AILU LASERLINE Advert-03.indd   1 20/02/2014   11:19
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INTERVIEW

What do you see as the role of the 
Welding Engineering and Laser 
Processing Centre at Cranfield University 
in supporting the laser material process-
ing community?

We have three principal roles. First is 
provision of a steady supply of high 
quality trained researchers and engineers 
for deployment in industry and other 
research institutions. Secondly we need 
to research into the fundamental sci-
ence and understanding of laser material 
processing so that we can develop inno-
vative ideas and robust industrial proc-
esses. Our third role is taking innovative 
ideas and developing them through to 
a level of maturity where exploiters can 
assess the potential benefits. These 
ideas can then be taken forward through 
a variety of routes including directly with 
industry or through the Catapults or 
similar.

How would you describe your inter-
ests and activities in Laser Materials 
Processing (LMP) at Cranfield 
University?

Our interests are mainly focused on 
fusion based processes. This of course 
includes welding, through very large 
structures such as ships to micro devices 
needed for consumer goods and medi-
cal applications. Often welding is divided 
into micro and macro and this always 
surprises me. The basic physics and 
chemistry is the same, whatever the 
length scale. Other LMP activities include 
additive manufacture; cutting; and (just 
beginning) low cost laser peening.

In terms of facilities, staff and student 
support how do you think your ability 
to conduct LMP at Cranfield University 
without undergraduates, compares to 
that of your colleagues in more tradi-
tional universities? 

I believe our facilities are excellent. We 
have three laser laboratories containing 
lasers ranging from an 8 kW fibre laser 
through too small pulsed systems. These 
laser are supported by various robotic or 
gantry motion systems, enclosures and 
analysis equipment. These facilities are 
supported by donations or loans from 
industry and this is much appreciated. 
I think the absence of undergraduates 

is a real benefit: it allows us to 
concentrate on research. I am 
sure many of my contemporaries 
would envy our position. The main 
downside is that we do not get 
a direct feed of high quality UK 
students.

What is your assessment of the 
current state of health of the LMP 
community in the UK?

In terms of the research commu-
nity it is quite robust but I would 
say significantly smaller than it 
was 10 to 15 years ago. I believe this is 
because lasers are not as fashionable 
(with funding bodies and industry) as 
they once were and have been super-
seded by other fads such as nano and 
now additive. As we know, the industrial 
LMP community is much smaller than 
we would like it to be. I also think it has 
an extremely low profile, which does not 
help our situation.

The Technology Strategy Board sup-
ports a number of Catapults, including 
one in High Value Manufacturing with a 
significant LMP content; and the EPSRC 
has recently launched a Centre for 
Innovative Manufacturing in Laser-based 
Production Processes. Should UK uni-
versities in LMP research feel threatened 
or comforted by these developments?

I think we should be comforted by these 
developments. Despite LMP not being 
fashionable at least the funding bodies 
and industry are supporting the field.

How much one-to-one assistance does 
your Centre provide to UK industry, 
including SMEs? Are you able to meet 
the low costs and short timescales that 
industry demands?

I do not see direct industry support 
as our main role and there are other 
organisations where this is a primary 
activity. However we do and have pro-
vided this when requested. We would 
prefer to engage with companies 
through the EPSRC Centre for Innovative 
Manufacture in Laser Based Production. 
Going through the Centre means we can 
respond in a timely manner as we have 
research staff available for short term 
studies. It also means we may be able to 

support the industry requirements with 
government funding. Indeed, for SMEs 
there is funding set aside for direct sup-
port at no cost to the industrial partner.

From what you see of UK laser use in 
manufacturing, do you see it growing? 
Do you foresee the UK ever approach 
Germany in its industrial use of lasers?

One of the main goals for the CIM is 
to increase the uptake of lasers in UK 
manufacturing industry so I would say 
yes I expect it to grow. However I think 
we need to consider why there is such a 
poor uptake. The main reason I believe is 
the short term financially-based thinking 
of many managers in UK companies. My 
experience of working in industry was a 
very frustrating one. Whilst we came up 
with many innovative ideas and technical 
solutions to problems the response of 
those in the business units was always 
to find reasons why we couldn’t adopt 
them or investigate them further. This 
was especially the case if it involved 
some significant investment.

With your background at BAE Systems 
before taking up your position at 
Cranfield, you are in a unique position to 
assess the future role of lasers and more 
traditional technologies in the aerospace 
sector, from composite cutting to addi-
tive manufacturing. How do you see 
things at the present time?

Clearly the main area of interest is addi-
tive manufacture. However I think there 
will be many other opportunities for LMP 
in the aerospace sector. This is espe-
cially in the metals field where there is an 
acceptance that new developments are 
required.

The transition from industry to 
academia 
An interview with Stewart Williams
Director of the Welding Engineering and Laser Processing Centre



The Laser User      Issue 74, Summer 2014 15

EDITORIAL

To many Mike Green is AILU. He was 
there at the inception in 1995 and his 
shoulders have carried the AILU burden 
till now; helped by the many people 
that have served on the committee and 
as officers in the past but largely, day to 
day, carried by Mike.

Mike now wishes to retire. We must 
offer him our heartfelt thanks and 
appreciation for all the hard work and 
effort put in over the years. And we 
wish him all the best for the future. He 
will be missed: his enormous knowl-
edge of the laser industry and his wide 
ranging contacts in the laser community 
are unique. Mike intends to step down 
next year at the AGM but will then pro-
gressively hand over to whoever suc-
ceeds him until the end of 2015. 

As Mike himself has said, 20 years 
is long enough for an organisation to 
continue without a major change, espe-

cially in a field like 
Laser Materials 
Processing that is 
changing so rapid-
ly in its technology 
and uptake.

Clearly the very 
fact that AILU 
has maintained a 
strong membership for so long is proof 
enough that the Association is satisfy-
ing a need. We, that is the committee, 
must see this as an opportunity to re-
create AILU; with different people, per-
haps organised differently but serving 
the same constituency. 

Please do feel free to contact me 
directly with any questions or sugges-
tions you might have.  

Neil Main
E: neilmain@micrometric.co.uk

PRESIDENT'S MESSAGEDo you prefer doing research in aca-
demic environment? What are the most 
satisfying aspects of this?

One of the main benefits of research in 
an academic environment compared to 
an industrial one is the freedom to work 
in a wide range of different areas and 
topics. In addition there is the opportu-
nity to go into a particular topic in much 
more detail and therefore obtain the 
level of scientific understanding that I 
believe is required for robust processes. 
Surprisingly I have found the most satis-
fying aspect is provision of trained peo-
ple into the field. There is a great deal of 
satisfaction when a raw student firstly 
‘gets’ what doing research is, then grad-
uates as a skilled researcher or engineer 
and finally you see them in industry or 
other organisations maturing as they 
gain further knowledge and expertise.

You have often spoken about the need 
to remove the ‘black art’ approach that 
is still prevalent in LMP. Who are the 
greatest culprits and is there anything 
that AILU or other organisations should 
be doing about it?

I think the greatest culprits are the laser 
suppliers who offer industry a process, 
usually for a specific application, entirely 
based on experience and engineering 
principles. This is also often done quickly 
and using what I will call the 'point and 
shoot' approach to process develop-
ment. As a result, industry learns nothing 
about the underlying science and are 
entirely reliant on the supplier for support. 
If they want to use a different supplier or 
laser they therefore have to go through 
this whole process again. This approach 
originated when lasers were first inves-
tigated for LMP and sadly the point and 
shoot approach is still prevalent today.  

We are seeing a similar development in 
the additive manufacture field. Systems 
are being purchased and the knobs 
fiddled with (usually power and travel 
speed) and the results of the fiddling is 
being reported in journals and confer-
ences. The result is that there is enor-
mous amount of black art developing in 
this field. In addition to which industry is 
losing some faith in the technology due 
to the lack of robustness.

In terms of what should be done about 
it, it has to start with researchers again. 
A more fundamental scientific approach 
is needed and once this is accepted by 
the community then the robustness and 
therefore uptake of laser based process-
es will, I believe, significantly improve.

Stewart Williams
E: s.williams@cranfield.ac.uk

SHARP COMMENT

ILAS 2015 preparations 
continue and we have 
now reached that most 
important stage of all, 
getting the abstracts in. 
This year there will be 
an important difference in that the pres-
entations at ILAS can also be papers 
published in a volume of the SPIE con-
ference proceedings. This makes life 
quite a bit easier for us academics who 
need to justify activities such as confer-
ences in terms of research outputs. 

But we also want to maintain that 
unique balance of ILAS in bringing the 
whole community together: the aca-
demics, other research performers, the 
laser manufacturers, systems builders, 
and most importantly the industrial 
users. To hear a talk from a company 
who has put a laser process into pro-
duction is always of interest and an 
encouragement to others.

Often very little of this happens, mainly 
because the benefits for the presenter 
are masked by the costs – it takes at 
least a person-day of a senior persons 
time, and does little to improve the bot-
tom line of the company.  

Then, of course, there is the protection 
of competitive advantage. If you have 
invested in the development of a laser 
production process and its implementa-
tion, and are reaping the rewards of a 
competitive advantage why would you 
want to tell potential competitors about 
it? This is often the strongest argument 
for not engaging in such presentations 

at conferences and workshops. And it 
is mainly a good argument, difficult to 
dispel. 

But sometimes there is an advantage 
in coming together and talking more 
openly about your work with lasers. 
Quite often you are not the only one 
using such a laser for a particular oper-
ation and by entering discussions you 
may find yourself improving your own 
processes. These are some of the fruits 
of enhanced networking that the pre-
senter will enjoy, not to mention poten-
tial process benchmarking and other 
valuable feedback. Or simply identifying 
cost savings that others have achieved 
and you can seek yourself. 

Nowhere is this better illustrated than at 
AILU's annual job shop business meet-
ing, the next one of which on the 16th 
October at Amada in Kidderminster. 
Here typically 40+ companies gather 
and share common experience and 
information such as supply costs, etc, 
creating a common good, while main-
taining healthy competition. 

So coming back to ILAS, I would com-
mend all users to consider coming 
along to the symposium, bringing along 
some insight into their own experience 
and knowledge of lasers. I think I can 
guarantee that they will be listened to 
by a very eager audience, one that will 
be keen to share experience and knowl-
edge that may well be of benefit to the 
presenter. The first step is easy: write 
an abstract and submit it! 

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

Industry-University collaborations allow 
co-creation of knowledge and acceler-
ate impact, making them mutually ben-
eficial. Industry offers academics insight 
into real-world problems, access to cut-
ting-edge equipment, and valuable stra-
tegic advice. In turn, academics offer 
innovative solutions to those real-world 
problems, high quality scientific thinking 
and a pipeline to industry of people with 
skills of value. Such collaborations are 
a notable contributing factor to the UK’s 
international competitiveness according 
to the World Economic Forum’s annual 
Global Competitiveness Report 2013-
14. [1] 

The Engineering and Physical Sciences 
Research Council (EPSRC), the main 
UK government agency for fund-
ing University research and training in 
engineering and the physical sciences, 
recognises the value of collaborative 
research and training as an important 
way to both stimulate excellent research 
and accelerate its impact. EPSRC is 
investing more than £800 million a year 
in a broad range of subjects – including 
laser research, materials science and 
manufacturing technologies.  It funds 
pre-competitive academic research and 
works in partnership with industry and 
Innovate UK (formerly the Technology 
Strategy Board) to ensure that its portfo-
lio of supported research is adequately 
connected with other investments in the 
innovation landscape. Around 40% of 
the research funded by EPSRC, both 
fundamental and applied, is collabora-
tive with end users, and the quality of 
this research is assured by a rigorous 
assessment process, with research 
excellence being the primary considera-
tion for funding.

The theme that I work in, 'Manufacturing 
the Future', is a priority challenge theme 
for EPSRC. The funded research within 
this theme is helping drive the innova-
tion in high-value manufacturing that is 
needed by many key UK manufacturing 
sectors including aerospace, automotive, 
healthcare, photonic technologies and 
electronics. These funded research (as 
well as training) projects will undoubtedly 
be of great interest to the industrial laser 

community. They span research into 
novel laser development for industrial 
applications all the way to new produc-
tion processes enabled by lasers.

Prominent examples within the 
'Manufacturing the Future' portfolio 
include the two EPSRC Centres for 
Innovative Manufacturing; with one in 
Laser-based Production Processes (led 
by Heriot-Watt University) and the other 
in Photonics (Southampton University) 
[2, 3]. These are large Centres aimed 
at supporting emerging science and 
technology research in areas of stra-
tegic opportunity for manufacturing. 
Indeed, the Laser-based Production 
Processes Centre is working in part-
nership with AILU on the development 
of a UK Roadmap for Laser-based 
Manufacturing Applications.

In regards to training, EPSRC recently 
secured significant investment that 
enabled the support of 115 Centres for 
Doctoral Training, many of which have a 
research focus of relevance to industrial 
laser use [4].   

EPSRC has also funded a number of 
feasibility studies that explore more cre-
ative ideas on nontraditional uses of light 
for manufacturing. These 'Manufacturing 
with Light' projects promote new and 
clever ways of generating, collecting and 
manipulating light to revolutionise manu-
facturing applications, involving novel 
materials and processing [5].

Route to funding
This is just a brief snapshot of the 
existing EPSRC portfolio with which 
the industrial laser community could 
engage. To explore the breadth of the 
research funded readers may like to try 
the 'Visualising our Portfolio' online tool 
on the EPSRC Website [6]. Here you will 
be able to identify the academics and 
institutions that work in areas of interest 
to your company, and from there begin 
conversations that could lead to fruitful 
collaboration opportunities. 

EPSRC does not fund businesses 
directly, and so any application for 
funding would need to come from the 
academic partner. However there are 
still many opportunities for businesses 

to engage with and collaborate with 
EPSRC and EPSRC-funded researchers. 
Besides collaborative research, EPSRC 
welcomes industry input into strategy 
and planning activities, including mem-
bership on strategic advisory teams, 
and acting as expert peer reviewers 
for submitted proposals. For these and 
any other opportunities outlined above, 
explore the EPSRC website or please 
call the relevant contact for a chat.

References
1. The World Economic Forum’s annual 
Global Competitiveness Report 2014-15 
can be read and downloaded at http://
reports.weforum.org/global-competitiveness-
report-2014-2015/

2. More information about the Centre for 
Innovative Manufacturing in Laser-based 
Production Processes can be found at: http://
www.cim-laser.ac.uk/ 

3. More information about the Centre for 
Innovative Manufacturing in Photonics can be 
found at: http://www.cimp.soton.ac.uk/ 

4. A summary of all the Centres for Doctoral 
Training can be found at http://www.epsrc.
ac.uk/newsevents/news/cdtsupdate/

5. A list of the funded projects under 
'Manufacturing with Light' can be found at 
http://gow.epsrc.ac.uk/NGBOViewPanelROL.
aspx?PanelId=1-1KL7GN&RankingListId=1-
1KL7GT

6. The starting point for using the Visualising 
our Portfolio' can be found at http://www.
epsrc.ac.uk/research/ourportfolio/vop/

Karen Brakspear is a Portfolio Manager 
with the EPSRC, Polaris House, North Star 
Avenue, Swindon SN2 1ET

Contact: Karen Brakspear 
E: Karen.Brakspear@epsrc.ac.uk

Karen Brakspear is a 
Portfolio Manager with the 
EPSRC. Karen works within 
the Manufacturing the 
Future theme and leads on 
the Innovative Production 
Technologies portfolio of 
research.

See Observations p 29

Lighting the way to collaborative opportunities for the 
industrial laser community

Karen Brakspear
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The above slide is taken from a pres-
entation by Robin Wilson, InnovateUK 
(previously called the Technology 
Strategy Board) at the 'Innovations for 
economical growth' workshop organ-
ised by AILU's Product and Process 
Innovation Special Interest Group at 
the Manufacturing Technology Centre, 
Coventry on 8 July 2014 (see p31).

As the slide shows, half of the 16 Priority 
Areas have been identified as having rel-
evance to laser-based manufacturing: 

Sectors 
5 out of 9 identified as of potential inter-
est to laser-based manufacturing:

Space applications
Supporting innovative developments 
using satellite data and space-based 
satellite systems.

Transport
A step change is needed to develop sus-
tainable and efficient transport systems.

Health and care
Healthcare providers face challenges 
from ageing populations and disease.

Energy
How the challenges of secure, afford-
able and sustainable energy supply bring 
opportunity.

High Value Manufacturing
Innovation in manufacturing is vital to 
enable the advance of other sectors and 
technologies.

Enabling Technologies  
3 out of 5 identified as of potential inter-
est to laser-based manufacturing:

Advanced materials
Advanced materials are a key factor in 
the high value manufacturing supply 
chain; their use can reduce our impact 
on the environment; and investment 
in materials innovation is seen to have 
strong growth potential.

Biosciences
Biosciences innovation is seen to offer 
significant opportunities for businesses, 
particularly within: characterisation and 
discovery tools; production and process-
ing; bio-informatics.

Electronics, Sensors and Photonics
The UK electronics sector employs 

more than 850,000 people; the design 
of both electronics and software are UK 
strengths; and cooperation in this area is 
critical to UK competitiveness.

During his presentation Robin, by way of 
example, gave a breakdown of the vari-
ous Challenges within the 'High Value 
Manufacturing Action Plan'. It showed 
a budged commitment totalling £72M, 
spread over ten 'challenges'. He judged 
six of the ten to be of potential inter-
est to laser-based manufacturing, these 
being: The High Value Manufacturing 
Catapult (up to £30M); Advanced coat-
ings (up to £2M); Mechanical conversion 
processes (up to £6M); Flexible and 
adaptive manufacturing (up to £6M); 
Smart, hybrid and multiple materials (up 
to £5M); and Additive Manufacturing (up 
to £6M). 

Those who attended the MTC event have a 
password for download a PDF of all slides 
of Robin's presentation (and those of other 
speakers at the 'Innovations for economical 
growth' workshop) from the AILU website. For 
those who didn't attend, a password can be 
purchased from the AILU office. 

RESEARCH FUNDING

Anticipated distribution of InnovateUK expenditure in year 2014-15 between priority areas. 
The numbers represent budgets under InnovateUK control (i.e. not total expenditure). They were correct as of April 2013 but are subject to change. Red circles highlight 
the areas identified as presenting particular opportunities for laser-based manufacturing.

An#cipated	  expenditure	  in	  year	  2014-‐15,	  by	  priority	  area	  

6	  Funding	  areas	  with	  poten#al	  interest	  to	  laser	  based	  manufacturing	  	  

N.B. The AILU report 'Exploiting laser technology in 21st Century UK manufacturing' (2010) summarised over 130 laser-based industrial processes and identified over 30 
that had strong links to the TSB themes of 2010. Ed.
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Applying for a grant can be an exciting 
and sociable process. The team arrange 
a meeting and gather together: the more 
imaginative will meet in a restaurant or 
pub. Heads of agreements are made, the 
income ‘pie’ is sliced up, the grant appli-
cation is put together, and as it matures 
everyone becomes excited by the pros-
pect of success.

Then the decision is made and 
announced by the awarding body. If suc-
cessful, several congratulatory e-mails 
are exchanged and the date for the first 
project meeting is set. If not; the feed-
back is drawn down and it seems almost 
inevitable that, like those job interview 
rejections we’ve all experienced, the 
project scored very high, but regrettably 
only achieved a good ‘second place’.

In this article I will inform you about the 
sources of industry led grants for R & D 
projects, but I hope through passing on 
some tips from my personal experience, 
I can help to improve your own chances 
of winning a grant for your R & D project.  
Any comments on the latter and of the 
application process are strictly my own 
opinion, which can be changed at a 
moment’s notice when a notification let-
ter drops into my e-mail box.

1. Sources of UK industry grants
1.1 Innovate UK (formally and still legally 
The Technology Strategy Board.)
Innovate UK is the new brand for the 
Technology Strategy Board and is the 
main organisation for funding industry-
led non-educational grants in the UK.

On the website www.innovateuk.gov.uk 
there are periodic calls for ideas that fit 
within Innovate’s strategy for developing 
technology themes.  For the laser indus-
try the themes of interest would be High 
Value Manufacturing, Health and Care, 
Space, Resource Efficiency, Enabling 
and Emerging technologies.

The best action for a company is to 
regularly review the website www.inno-
vateuk.gov.uk/funding-competitions 
and see if there is anything of interest. 
Companies with ideas that match these 
themes are invited to submit a grant 
application. The process is simple. First 
of all comes registration: the deadline for 
that must be met. Innovate will respond 
with your applicant name and a pass-

word for a dedicated portal. The pass-
word is likely to be bizarre so it’s best to 
change it. If you are a regular submitter 
then a good idea is to adopt a personal 
password convention or use the same 
one in all cases.   

Then for large or ‘collaborative’ projects 
(the latter is where university or 
Catapults are expected to participate but 
not lead the project) there is a shorter 
application form to submit, with only 
guideline costs. This is for a first stage 
evaluation. If the project passes Stage 1, 
then typically there are 5 working days 
until the deadline for submitting the full 
proposal.  This is not a bad as it appears 
as much of the work will have already 
been done for Stage 1.

For smaller or purely industry led 
projects, there may be only one sub-
mission deadline. It is best to check 
this. Grants are 60 -75% for SMEs, 
50% for large companies and 100% for 
Universities or ‘Catapults’, which are 
industry-led research centres.

Proposals are uploaded via your own 
personal web portal to the TSB pro-
gramme. This is where it’s best to have 
your own password code; you do not 
want to be frantically searching for 
the password with just minutes to go 
for uploading a submission. However, 
experienced grant applicants will not 
be uploading minutes before the dead-
line because if you are experienced in 
Windows, the internet and your PC you 
will be uploading the day before, just 
in case there are any IT issues, such 
as the seemingly 18,000+ upgrades of 
Windows that Microsoft seems to make 
a habit of issuing at the worst possible 
times. (Remember:- turning off your 
computer doesn't stop them either!)

All applications to InnovateUK are com-
petitive. They are evaluated by a panel 
who score the applications. Some tech-
niques to get the highest score are dis-
cussed below.

1.2 SMART Awards
InnovateUK runs a programme of 
bimonthly awards, not linked to any 
particular technology theme. This is 
called SMART. Calls in 2014 will be 25 
September, 27 November, 29 January 
2015 and 26 March. Unlike the theme-

based calls, it is exclusive for SMEs and 
there are three stages:

• Proof of Market: grant 60% maximum 
grant £25,000.

• Proof of Concept SME 60%, maxi-
mum grant level £100,000.

• Development of Prototype, 35% grant 
for medium sized enterprises (50+ 
employees), 45% for small and micro. 
The maximum grant is £250,000.

1.3 University and Catapult-based grants
A Catapult is a physical centre where the 
very best of the UK's businesses, scien-
tists and engineers work side by side on 
late-stage research and development, 
transforming 'high potential' ideas into 
new products and services to gener-
ate economic growth. They work with 
industry and alongside the more industry 
linked universities. Companies wanting 
to use the research services of these 
institutions can:

• Use a small grant called the 
Innovation Voucher. These are 
designed to encourage businesses to 
look outside their current network for 
new knowledge that can help them 
to grow and develop. Start-ups and 
small and medium-sized businesses 
from across the UK can apply for an 
Innovation Voucher. Themes for each 
round are available on the Innovation 
Vouchers site. https://www.innova-
teuk.org/-/innovation-vouchers.

• Use a university-sourced and man-
aged Knowledge Transfer Partnership 
(KTP) https://www.innovateuk.org/-/
knowledge-transfer-partnerships. 
KTPs offer businesses the opportu-
nity to work in partnership with an 
academic institution to obtain knowl-
edge and expertise to which they 
currently have no access, to address 
their business challenges and embed 
sustainable innovation. The knowl-
edge sought is embedded into the 
company through a project or projects 
undertaken by a recently qualified 
person (known as a KTP associate) 
recruited specifically to work on that 
project. KTPs can vary in length from 
six months to three years, depend-
ing on the needs of the organisation 
and the desired outcomes. All sizes of 
company can apply for a KTP.

How to fund your new product ideas with public money

Roger Hardacre
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2. EU grants
This year 2014, the EU finally started 
its long-waited replacement for the 
Framework Programmes. The new 
European Framework now goes by the 
name of Horizon 2020 (http://ec.europa.
eu/programmes/horizon2020/en/what-
horizon-2020Innovation) and covers 
grant finance for projects up to 2020. 
The programme is the biggest EU 
Research and programme so far with 
over € 80bn of funding available over 7 
years. It exists to leverage private invest-
ment for Research and Development.

Horizon 2020 is open to everyone, with 
a new simplified structure for applica-
tion that reduces red tape and time so 
participants can focus on what is really 
important. This approach makes sure 
new projects get off the ground quickly – 
and achieve results faster.

It emphasises excellent in science, 
industrial leadership and tackling soci-
etal challenges. For companies in the 
laser industry the emphasis on Industrial 
Leadership is most relevant.  Industrial 
Leadership covers the following themes:

• Leadership in enabling and industrial 
technologies.

• Nanotechnologies, Advanced 
Materials, Advanced Manufacturing 
and Processing, and Biotechnology.

• Access to risk finance.

• Information and Communication 
Technologies.

• Space Technology.

• Special measures for innovation in 
SMEs.

This is a programme that is subject to 
calls for many proposals and it is worth 
doing regular checks to see what is 
coming up. However some of the calls 
may have long lead times allowing inter-
ested companies time to build up their 
consortia. 

To review calls from Horizon 2020 
you need to register your organisa-
tion under the ECAS system: European 
Commission Authentication System. 
When you submit an application you 
will need a PIP number. The good news 
is that once you have one you will be 
saved a lot of time from constantly re-
entering the same data: which is ‘one 
up’ on InnovateUK. The bad news is that 
for first timers the application process 
can take up to a few hours while you 
weave among the various web pages to 
reach the issuing of your PIP number. 
Despite their best attempts, the EU sys-
tem designers have not thought through 

the various interpretations and misun-
derstandings a first time user can make.

3. Tips on improving the chances of a 
successful grant application
3.1 Make sure that your application is 
relevant to the call.
Both InnovateUK and Horizon 2020 
require the applicants to write a short 
section to prove that the application is 
relevant to the scope of the call.  These 
are binary assessments, the application 
either fits or not. Marginal applications or 
ones where you really have to try hard to 
make it relevant are going to appear as 
square pegs in round holes and will be 
rejected.

3.2 Control your application with a com-
pliance matrix.
This is a tool for your own discipline. The 
matrix should record basic requirements, 
such as submission dates (24 hours 
ahead of the actual deadline to take into 
account unexpected uploading issues). 
The structure of the programme: grant 
available, scope, objectives, timescales 
and other key indicators mentioned in 
the call. The application can then be 
read when it is near completion against 
the Compliance Matrix to check that it 
meets all compulsory requirements.

3.3 Answer the questions
The InnovateUK application forms have 
10 questions, the Horizon 2020 forms 
have 4 or 5. Subtlety is not recom-
mended in answering these questions. 
For example InnovateUK asks for how 
a proposed project is Innovatory. The 
answer should be specific, mentioning 
how advanced the idea is over state of 
the art and it should home in on innova-
tory points: IPR, plans for overcoming 
failures, and for meeting un-met indus-
try needs etc. Never assume that the 
reader - who is the assessor - can read 
between your lines.

3.4 Back up claims with data
It is not enough just to say: we can save 
energy or increase jobs or enhance 
profits etc. Claims must be supported 
by data. Sometimes the data is a very 
broad estimate: but at least it shows 
the evaluators that you have thought 
about the subject and have some market 
knowledge.

3.5 Establish responsibility for authorship 
and editing.
Writing a proposal or grant application 
is not a democratic process. One editor-
in-chief must be appointed/agreed and 
given full responsibility for the document. 
Other companies in the consortia need 
to send in their data early and should 

review the document as it develops, but 
they should have no say over rewrites 
and major changes, especially as the 
deadline approaches. A reviewer should 
be appointed a few days before the 
deadline and, armed with the compli-
ance matrix (see above), should critique 
the proposal for understandability, good 
English and compliance with the needs 
of the call. The review and any subse-
quent corrections and alterations can 
take up to a day.

3.6 Make the application interesting
Evaluators read hundreds of applications. 
It can become a mind numbing task. So 
make your application interesting and let 
your passion shine through. There are 
five stages to a story:

• This is a problem/ opportunity.

• Its big enough to care about (see the 
data).

• State-of-the-art fails to provide a  
solution.

• We have an idea:

o But we need some help to over-
come barriers.

o We have partners but we also 
need leveraged finance which the 
grant will help provide.

• The benefits will be significant to the 
economy/society and us (see data).

It takes around 10 writing days to put 
together a quality application and suc-
cess rates seem to be around 20% for 
well subscribed calls. However, with 
some of the monies on offer it’s a good 
way to develop new products and move 
your company to the front of the tech-
nology levels. It is definitely a strategy I 
would recommend

The author is with Advanced Laser 
Technology Ltd, Piccadilly Trading Estate, 
Giddings Road, Manchester M1 2NP

Contact: Roger Hardacre 
E: roger.hardacre@altlaser.co.uk
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Roger Hardacre is MD of 
Advanced Laser Technology 
Ltd, a position he has held 
since 2012. From 2010 
- 2012 he worked at the 
Laser Processing Research 
Centre at Manchester 
University.

See Observations p 29



The Laser User      Issue 74, Summer 201420

LASER SAFETY

May 2014 saw the publica-
tion by the International 
Electotechnical Commission 

(IEC) of the 3rd Edition of IEC 60825-1  
Safety of laser products - Part 1: 
Equipment classification and require-
ments. It represents a major overhaul 
of Edition 2 and has taken the last 
seven years to produce. The changes 
reflect the changes and improvements 
in laser engineering seen during the 
last seven years. Many new features 
are the result of greater understanding 
of technology, manufacturing methods 
and advances in general safety atti-
tudes throughout the world 

The new edition has now been approved 
by CENELEC, the European Committee 
for (Electrotechnical) Standardisation, for 
adoption as a harmonised EN standard 
and thus published in the UK as BS EN 
60825-1:2014. Essentially it is the same 
as the IEC document. Within the EU, 
EN 60825-1:2014 became effective in 
August 2014 with the previous edition 
(EN 60825-1:2007) having been with-
drawn on 31 August 2014. 

IEC 60825-1 is referred to as a 'base 
standard', meaning that defines the key 
building blocks on which the other stand-
ards and technical reports in the 60825 
series (of which there are currently four-
teen in various stages of development) 
are based. Not all parts will be affected 
by the changes in Edition 3, but for 
some, including TR 60826-14 Safety of 
laser products - Part 14: A users guide, 
an update has been ready for issue for 
some time, awaiting final approval of 
Edition 3.

What follows are some of the key chang-
es to laser product safety that Edition 3 
introduces.

Classification
The first change that those familiar 
60825-1 will see immediately is struc-
tural: following the obligatory Scope, 
Normative references and Definitions 
sections an expanded Classification sec-
tion now heads the working part of the 
standard whereas previously it was at 
the end. Moreover, it now clearly sets out 
the classification procedure in a logical 
step by step structure, taking account of 

the confusion expressed over this topic 
in Edition 2 and dealing first with radia-
tion of a single wavelength, then multiple 
wavelengths, extended sources and 
an expanded section for non-uniform, 
non-circular and multiple apparent 
sources. This has been further extended 
in Edition 3 to laser products designed 
to function as conventional lamps. This 
sub-clause suggest that in certain cir-
cumstances, emission may be evaluated 
using the IEC 62471 series of standards 
(Photobiological safety of lamps and 
lamp systems). 

There is a direct relationship between 
the  Maximum Permissible Exposures 
(MPEs) and Accessible Emission Limits 
(AELs) for Class 1 (and therefore also 
for Classes 1M and 3R) and Edition 3 
introduces to significant changes to the 
evaluation of MPEs, especially for repeti-
tively pulsed lasers (see below).

Measurement geometry for classification
An important change in measurement 
geometry is the removal of the so called 
'Condition 2' test measurement of laser 
output less than 100 mm from the appar-
ent laser source to simulate the use of 
a hand held magnifier. This significant 
change means that many high diver-
gence laser sources (mainly diode lasers) 
previously classed as 1M and 2M will 
now be simply 1 and 2 respectively; 
leaving the 1M and 2M classifications to 
apply only to well collimated lasers with 
beam diameters of more than 7 mm, at a 
viewing distance of 2 m from the source.

The dropping of 'Condition 2' reflects the 
IEC TC 76 committee's conclusion that 
the increased risk of injury through the 
use of hand held magnifiers is in general 
negligible. This would not apply in all 
scenarios, for example the use of bench 
mounted microscopes to examine diode 
laser sources or optical fibre ends if laser 
radiation is being emitted. Consequently, 
in the next revision of IEC 60825-2 
'Safety of optical fibre communication 
systems' a 'Condition 2'- type assess-
ment will be specified. 

Laser Class
Edition 3 introduces a new laser Class. 
Class 1C is designed with domestic hair 
removal laser products and the like in 

mind i.e. products designed explicitly for 
contact application to the skin or non-
ocular tissue and that: (i) prevent an ocu-
lar hazard by engineering means and (ii) 
provide exposure levels in normal opera-
tion that may exceed the skin MPE.

Safety features on laser products
Beam stop or attenuator
Class 3B and 4 lasers have always 
required 'a permanently attached means 
of attenuation' and in Edition 3 the list 
of examples given of such devices has 
been expanded beyond a beam stop, 
attenuator and switch to include 'electri-
cal control' (e.g. a power on/off switch). 
This expansion of scope effectively per-
mits stitching off of the power; which 
for diode lasers is generally a practical 
option (i.e. the laser(s) is unharmed and 
quickly returns to its previous output 
upon restoration of power), particularly 
in the case of fibre lasers where the fibre 
provides the method of beam delivery 
and can incorporate the gain medium 
preventing possible use of a mechanical 
safety shutter behind the laser aperture. 

Reasonably foreseeable single fault
In the context of compliance testing, 
especially for Embedded Class 1 laser 
products (the classification of most laser 
processing machines) tests need to 
assess under 'each and every reason-
ably foreseeable single fault condition'. 
In Edition 3 there is further elaboration 

The new edition of IEC 60825-1 'Safety of laser products 
- Part 1: Equipment classification and requirements

Mike Barrett

Figure 1: A selection of laser classification and 
explanatory pictograms that can now be used in 
place of text-only product labels.
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on this in the context of the reliability of 
automatic laser output reduction devices 
that products may employ and interlocks 
associated with protective housings. 
Reference is made to IEC 61508 and 
the use of Safety Integrity Levels (SIL), 
an approach that is increasingly used in 
industry and research. 

Labelling
After over two decades of discussion, a 
series of pictograms can now be used 
in place of the current text-only product 
classification and laser aperture labels 
(see examples in figure 1). There is also 
a pictogram to identify a laser aperture 
(see figure 2)

Pictograms alleviates some of the need 
for laser suppliers to provide Class 
labels in several languages, but, at least 
within the EU, administrative instruc-
tions included on pictograms (e.g. “avoid 
exposure to beam” etc.) may still need to 
be in the language of the user.  

The use of the words 'WARNING' and 
'DANGER' incorporated into the picto-
grams in the figure 1 examples are also 
new to Edition 3 ('warning' for Class 3B, 
'danger' for Class 4). They also appear in 
the revised wording of class labels e.g:

DANGER  - LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION

CLASS 4 LASER PRODUCT

and in place of the word 'Caution' on 
removable panels of protective enclo-
sures. For example:

The use of WARNING and DANGER on 
labels to indicate the severity of poten-
tial injury from a hazard appears to have 
become very widely used elsewhere and 
is an eminently sensible inclusion in the 
laser safety labelling system.

Maximum Permissible Exposure
In Edition 3 MPE tables, together with a 
description of their use for various laser 
configurations, is provided in an informa-
tive annex. 

As a result of revised recommendation 
by the International Commission on 
Non-Ionizing Radiation (ICNIRP), some 
ocular MPE values have been relaxed 
in two main areas: (i) Exposure to laser 
pulses of duration < 1 nm in the wave-
length range 400 nm to 1400 nm; and 
(ii) Exposure to repetitively pulsed or 
modulated lasers.

Of the two the second is the more signifi-
cant. It involves the correction factor C5 
(generally known as the N-1/4 correction) 
that is applied to a single pulse MPE to 
give a 'reduced single pulse' MPE to set 
a safe exposure level for ocular exposure 
to N identical pulses. The revised calcu-
lations have the effect of raising the mul-
tiple pulse MPE.

The introduction within IEC60825-1 of 
revised MPE’s following the ICNIRP rec-
ommendations has led to some confu-
sion to those conducting assessments 
under the Control of Artificial Optical 
Radiation at Work Regulations (AORW 
Regs). These Regulations require users 
to follow IEC standards for laser radia-
tion (Reg. 3 (a)) but the definition used 
of Exposure Limit Value (ELV) in the 
Regulations is expressed, for laser radia-
tion, as those values set out in Annex 
II to the EU Directive 2006/25/EC (Reg. 
1 (2)); but with the issue of EN 60825-1 
(2014) the ELV and MPE are no longer 
the same. 

At the time of writing, the European 
Commission has decided not to amend 
the ELV in the Annex to the Directive and 
how this will be resolved in practice is 
not yet clear.

Impact on the 60825 series
EN 60825-1 is intended to be a laser 
product standard, at the heart of which 
is laser product classification and AELs. 
The standard is not intended to be a 
document to assist laser users in their 
safe use of lasers. This was emphasised 
by the removal of user guidelines from 
Edition 2 in 2007 and the introduction of 
a Technical Report IEC TR 60825-14 'A 
users guide'.

With the publication of EN 60825-
1 (2014) a revised version of IEC TR 
60825-14 should quickly follow the IEC 
Technical Committee TC76 meeting in 
Tokyo in November 2014. So also should 
IEC TR 60825-5 'Manufacturers Checklist 
for IEC 60825-1'.

Lasers for Consumer applications
Historically IEC 60825-1 was aimed at 
the non-domestic laser market place 
but with the increased availability of 

laser products to the general public the 
European Commission has issued addi-
tion safety requirements to supplement 
the General Product Safety Directive 
2001/95/EC.

For consumer laser products in general 
there is a requirement that, by employ-
ing technical means (i.e. engineering 
controls), they shall not cause damage 
to the eyes or skin under normal and 
reasonably foreseeable conditions of use 
including momentary accidental or unin-
tended exposure. .

For 'child appealing' consumer laser 
products there is an additional require-
ment that they shall not cause damage to 
the eye or to the skin in case of exposure 
to laser radiation that could occur under 
any condition of use including deliberate 
long-term exposure with optical viewing 
instruments. 

Conclusions
This brief note describes the main and 
more significant changes introduced in 
60825-1 Edition 3. As with all standards 
however, the devil is in the detail and for 
the main groups of the laser community 
that will need to comply with this stand-
ard (including manufacturers and suppli-
ers of laser systems) and well as some 
users, it is highly recommended that they 
pay detailed attention to the contents of 
the revised standard to ensure that laser 
products comply.

The standard can be purchased from BSI 
at http://shop.bsigroup.com/ price £232 
(BSI Members £116).

N.B. Lists of laser-related standards and 
guidance notes relating to laser safety 
and applications can be found in the 
online AILU members' library of docu-
ments: but unfortunately not the stand-
ards themselves!

Mike Barrett is a Senior Consultant at Pro 
Laser, 100 Ock Street, Abingdon OX14 1DB

E: mikeb@prolaser.co.uk

Figure 2: A 'laser aperture' pictogram

CAUTION - CLASS 3R LASER RADIATION WHEN OPEN
AVOID DIRECT EYE EXPOSURE

WARNING - CLASS 3B LASER RADIATION WHEN OPEN
AVOID EXPOSURE TO BEAM

Mike Barrett is a mem-
ber of several BSI com-
mittees and a nominated 
UK Expert on high power 
laser safety. He has over 
forty years of machine 
tool control experience 
combined with thirty 
years practical experi-
ence as a laser user. 
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MICRO-PROCESSING

Ultrafast lasers provide an 
avenue into a number of new 
micro-processing applications 

because of their capability for ather-
mal ablation and extremely high peak 
power. Many materials and applica-
tions can be susceptible to adverse 
heating affects, such as melting, 
peeling, chipping, melt splatter and 
substrate damage.  In addition to the 
decreased heating affects and sub-
sequent increase in quality, ultrashort 
pulse widths can also increase proc-
ess efficiency or even enable new 
applications otherwise impossible 
with CW or longer pulse width lasers. 
They are not the optimum laser 
source for all micro-processing appli-
cations, but they can be instrumental 
tools for many specific applications, 
typically where part heating would 
be significantly detrimental, or when 
process efficiency or laser peak 
power are key and enabling aspects 
of the application.

Athermal Processing
The heating of parts due to long pulses 
can cause an array of detrimental side 
effects from recast lips, substrate crack-
ing or damage. For example, one of 
the defects that can occur during thin 
film micro-processing with nanosecond 
lasers takes the form of small bits of 
material peeling off around cut edges 
and protruding vertically from the film 
surface. For conductive materials this 
sort of defect is often catastrophic for 
device functionality. In such cases, proc-
ess quality can be significantly improved 
through the use of ultrashort pulse 
lasers. 

Figure 1 demonstrates backside (through 
the glass) processing results for thin 
metal films on glass using 46 ps, 10 ns, 
and 100 ns laser systems. The picosec-
ond result is defect free and uniform, 
while the nanosecond results both suffer 
from chipping and significant melting 
and severe material splatter. The 10 ns 
result specifically shows chipping around 
the edges and one such example can be 
seen on the left edge of the scribe just 
below centre. What is difficult to observe 
from the images but is also present is 

the substrate micro-cracking that occurs 
in the nanosecond results.

Applications involving micro-processing 
of bulk materials, such as metals and 
semiconductors, can also significantly 
benefit from ultrafast laser sources. For 
short (<20 ps) pulses, many of these 
materials can be machined completely 
athermally with no melting. With longer 
pulse lasers, even still within the pico-
second regime, the thermal affects can 
become apparent. Figure 2 demon-
strates that, even with sub-nanosecond 
pulses, melting occurs and results in 
a recast lip on a laser surface textured 
bulk steel part. When the identical proc-
ess is run with shorter 4 ps pulses 
however, no recast is observed and 
more material is removed to form deeper 
dimples.

Increased Efficiency
In addition to avoiding heat related 
defects, ultrashort pulse widths can 
also improve processing results through 
increased process efficiency.  The long 
interaction time associated with nano-
second lasers results in more energy 
being wasted as heat, resulting in melt-
ing and heat diffusion out of the modi-
fication area. Ultrashort pulses, on the 
other hand, have such short interaction 
times that all of the energy applied by 

the laser pulses is directly utilized in 
the ablation mechanism and results in 
a more efficient process. In figure 3 the 
plot of measured thresholds for material 
removal shows that in the picosecond 
regime the removal threshold of thin 
molybdenum films is around 0.25Jcm-2. 
When the pulse length increases into 
the nanosecond regime the threshold is 
seen to increase, by an order of mag-
nitude at 100 ns i.e. an order of magni-
tude more pulse energy is required to 
initiate material removal from same area.

Picosecond pulse widths provide improved capabilities 
to micro-processing applications

Tim Gerke

Figure 2: Bulk steel surface textured by multiple 
pulses per dimple using 4 and 400ps laser 
systems

Figure 1: Scribes of thin metal film on glass using (a) 46 ps, (b) 10 ns, and (c) 100 ns pulses

a b c
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This result applies to metals and opaque 
thin films in general. Similar trends, 
although not as dramatic, were observed 
for a variety of thin transparent conduct-
ing oxide films. Such materials have 
wide use in thin film form.

New Capabilities
Ultrashort pulse widths are also impor-
tant for applications involving nonlinear 
absorption where peak power is key. In 
these types of applications ultrashort 
pulse widths can be utilised to initiate 
a nonlinear absorption to either ablate 
a material that would not absorb at 
the laser wavelength with a lower peak 
intensity, or to efficiently penetrate into 
a transparent material and cause modi-
fication internally at the laser focus. One 
such application that has experienced 
recent popularity is internal scribing of 
sapphire wafers. This application requires 
focusing a laser into the bulk of a mate-
rial that is transparent at the laser wave-
length, where the peak power density is 
high enough to ablate the material via 
nonlinear absorption, see figure 4. This 
technique is uniquely beneficial, relative 
to standard surface scribing, because 
it allows for very confined scribes with 
absolutely no material debris that would 
otherwise need to be subsequently 
cleaned from the material surface.

Another application that utilises 
the high peak power and short 
pulse width of ultrafast lasers is 
internal marking. Similar to sap-
phire scribing, if short pulses are 
focused inside a glass substrate, 
and the energy level and pulse-
to-pulse overlap are appropriately 
tailored, semi-visible watermarks 
can be created. These marks can 
be made easily visible or virtually 
impossible to detect, and can only 
be seen under specific illumination 
conditions. 

Figure 5 shows a sample marked 
in this manner, under two illu-
mination conditions. The only 

aspect that changed in the images is the 
sample was rotated by 15 degrees. 

This type of marking can only be made 
with short pulse lasers. When attempted 
with longer pulses, even still within the 
picosecond regime, the marks become 
micro-scale cracks that are visible at any 
viewing angle.

Laser hardware
The three laser systems used in this 
work were:

1. A Fianium HE1060/532 picosecond 
fibre laser. It provides 10 (5) µJ pulses at 
1064 (532) nm with custom selectable 
pulse widths of 46, 110, 220, and 415 ps 
at up to 500 kHz.

2. A Fianium HE1060 with continuously 
tunable pulse width of 2-20 ps with up 
to 8 µJ pulse energy at 1064 nm at up to 
500 kHz.

3. A Fianium HYLASE system that pro-
vides 125µJ pulses with <20 ps pulse 
width, at up to 25W average power. 

These fibre lasers utilise fibre MOPA 
(master oscillator power amplifier) 
technology which allows for varying 
repetition rate and pulse energy without 
affecting other parameters such as beam 
quality, pulse width, and linewidth - a 
common problem for Q-switched DPSS 
systems.

The laser micro-machining system setup 
used for this work utilised a free-space 
laser beam directed through a variable 
beam expander to adjust the collimated 
beam size. The collimated beam was 
then directed into a 2D galvo-based 
scanner system (a HurryScan II-14 from 
ScanLab). The beam was focused onto 
the work surface with a 100 mm focal 
length scan lens. The input beam to the 
scanner was controllable from 2-10 mm 
giving a tunable focused spot size from 
10-80 µm.

Summary
We have demonstrated the contrast 
between nanosecond and longer pulse 
processing, which often suffers from 
detrimental heat-related affects, and the 
cleanliness and efficiency of athermal 
processing with picosecond pulses. 
Both the quality and the efficiency of thin 
film material removal with picosecond 
pulses was shown to be superior to that 
of nanosecond regime. In addition, new 
processes that would be not feasible 
or impossible with longer pulse lasers 
become achievable with ultrafast lasers. 
Such applications include internal mark-
ing or scribing of bulk transparent mate-
rials. Overall, the athermal nature of the 
processing, the increased efficiency, and 
the new application capabilities dem-
onstrate that ultrashort pulse lasers can 
be a useful and enabling tool for many 
applications.

The author is with Fianium Inc, 858 West Park 
St., Eugene, OR 97401, USA

Contact: Tim Gerke 
E: tim.gerke@fianium.com

See Observations p 29

Dr Tim Gerke is the Laser 
Applications Engineer for 
Fianium Inc., a fibre laser 
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ultrafast fibre lasers. His 
work focuses on applica-
tion development using 
high energy picosecond 
and femtosecond lasers.

Figure 4: Break edge of a sapphire wafer that has 
been scribed internally.

Figure 3: Plot of threshold for material removal versus pulse 
width for thin molybdenum film. Threshold is flat for the 
picosecond regime and becomes logarithmically increasing in 
the nanosecond regime.
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Figure 5. A borosilicate glass sample marked 
with an easily visible watermark. Under one 
illumination condition (top) the mark is not 
visible, but at a second condition (bottom) it is 
clearly visible.
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Case Study #1: 
Hybrid laser welding of pipelines
Welding time contributes significantly 
to the cost of pipeline installations. The 
joining time and all related preparations 
determine the rate at which the pipeline 
is assembled (figure 1). This reflects on 
the cost of the final project. To date the 
majority of welding in such installations 
is gas metal arc welding (GMAW). The 
main advantage of this welding process 
is the control of chemical composition 
of the weld metal due to the use of con-
sumable electrodes. The joint comprises 
a root pass completed by a series of 
subsequent passes until the whole thick-
ness is welded, as shown in figure 2.

The power of modern lasers is sufficient 
to penetrate 20 mm thick steel in a single 
pass. However, the metallurgical aspects 
and poor fit-up tolerance of laser weld-
ing make the hybrid laser/GMAW a much 
better choice for pipeline welding. 

Project scope 
In this project the trade-off between 
productivity and quality of hybrid laser 
welding was assessed. A main advan-
tage of hybrid welding is the flexibility 
in terms of control of weld profile. The 
laser beam mainly determines the depth 
of penetration, whilst the GMAW deter-
mines the upper part of the weld profile 
and the amount of filler metal. Since two 
sources with different characteristics are 
operated simultaneously, it is possible to 
change one aspect of the weld without 
affecting another. This flexibility however, 
increases the number of parameters 
that have to be controlled during the 
hybrid welding in order to satisfy qual-
ity requirements. In order to assess this, 
four different cases were investigated:

1. High speed/medium penetration 
root pass using the hybrid process + 
GMAW fill passes. 

2. Medium speed/
deep penetration 
root pass using 
the hybrid proc-
ess + GMAW fill 
passes.

3. Full thickness 
weld using the 
hybrid process + 
GMAW capping 
pass.

4. Complete joint in single pass using 
the hybrid process.

Each case offers different benefits 
depending on the application. In the first 
case the hybrid process was used to 
weld a root of a comparable thickness 
as in a conventional GMAW, but the 
welding speed exceeded that of GMAW 
by a factor of 8. In the second case the 
welding speed of the hybrid process 
was greater by a factor of 3 and the root 
thickness was greater by a factor of 3 
than in a conventional GMAW root pass. 
In the third case full thickness was weld-
ed in a single pass, which was then fol-
lowed up by a capping pass to improve 
the surface profile. In the last case a 
complete joint was achieved in a single 
pass. These are shown in figure 3.

Summary
Hybrid laser welding offers great flex-
ibility, which enables the weld profile 
and penetration to be tailored to suit a 
particular application.  Single pass com-
plete penetration welding is the most 
beneficial in terms of productivity, but 
there may be mechanical property issues 
due to lack of filler metal at the root of the 
weld. Therefore it is not recommended 
to make complete joints in a single pass 
when the workpiece thickness exceeds 
approximately 15 mm, depending on the 
material. A high thickness root pass using 
hybrid laser welding, followed by subse-
quent fill passes seems to be the best 
compromise between quality and produc-
tivity in thick sections welding. In general 
hybrid laser welding enables significant 
improvement of productivity, reduction of 
heat affected zone, reduction of distortion 
and improvement of joint performance.  

Laser/ GMAW hybrid welding: two university industrial 
case studies

Wojciech Suder and Stewart Williams

Laser/GMAW hybrid welding

Hybrid laser welding consists of a laser 
beam and an arc source, such as GMAW. A 
schematic of the interaction zone is shown 
above. In such configuration the laser 
provides deep penetration due its highly 
focused energy, which is sufficient to induce 
localised vaporisation. This enables the laser 
beam to propagate through the workpiece 
without heating it unnecessarily, with a frac-
tion of energy required by GMAW alone, 
leading to further benefits, such as a narrow-
er heat affected zone and lower distortion. 

Poor fit-up tolerance is one of the main 
drawbacks of laser welding, but the arc 
source in hybrid laser welding provides 
an additional heat at the surface, which 
broadens the melt pool and result in more 
beneficial weld profile with improved fit-up 
tolerance. Also GMAW provides an easy way 
of adding a filler metal necessary to form a 
joint and to control the chemical composition 
of the weld metal. Thus hybrid laser welding 
combines benefits of both processes laser 
and GMAW.

Figure 1: On-shore pipeline construction

Figure 2: Multipass 
weld by GMAW

Figure 3: Four cases studied in this project (l to r): (i) Root pass only, 3 mm root, 4 m/min speed; (ii) Root 
pass only, 9 mm root, 1.5 m/min speed; (iii) Complete weld, 12 mm weld, 1.5 m/min speed; (iv) Complete 
weld, 12 mm weld, 1.5 m/min speed.
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Case Study #2: 
Hybrid laser welding of fillet joints
 Reduction of distortion is one of the 
most difficult challenges in welding tech-
nology. Thermal expansion and plastic 
flow of the material subjected to local-
ised heating and cooling during welding, 
results in residual stress and distortion. 
Distortions are particularly severe in the 
shipbuilding industry, where large com-
ponents with a relatively low thickness 
are welded. Figure 4 shows an example 
of a ship's hull with visible distortions. 
This deteriorates the performance and 
aesthetic appearance of the vessel. It 
also leads to an increase of production 
cost through rectification.

Fillet welds are one 
of the most common 
types of joints used in 
shipbuilding. Currently 
the majority of fillet 
welds are made using 
gas metal arc weld-
ing (GMAW), where a 

consumable electrode is applied in the 
form of filler wire. An example of a dou-
ble sided fillet joint welded by GMAW is 
shown in figure 5. Joint strength is deter-
mined by the size of the weld, but global 
distortion is directly proportional to the 
applied heat and hence to the amount 
deposited material.  

Compared to GMAW the highly focused 
delivery of laser power enables weld-
ing to be achieved with a much smaller 
energy. However, the best compromise 
is achieved by hybrid laser welding. 
Since the process consists of two 
independent heat sources, the process 
flexibility enables almost independent 
control of the weld profile and depth of 
penetration. 

Figure 6 shows a range of fillet joins, 
with a single sided laser joint in 6a and 
examples (in 6b and c) where the depth 
of penetration has been tailored accord-
ing to requirements. Compared to the 
GMAW weld, the strength of the hybrid 
weld is improved by deeper penetra-
tion, which allows for a reduction of the 
amount of deposited material. Even a 
complete joint in a single pass can be 
achieved, as shown in figure 6d. This 
has a great impact on improvement of 
productivity and reduction of distortion.       

Project scope
In this project the effect of welding 
parameters and the possibility of con-
trolling the weld profile of fully penetrat-
ed hybrid laser/GMAW fillet welds were 
investigated. The flexibility of hybrid 
welding requires understanding and 
control of many parameters, in order to 
achieve a desired weld profile. 

The distribution of molten metal changes 
with laser power and wire feed rate, as 

shown in figure 7. The reinforcement at 
the rear side increases with increasing 
laser power, whilst the reinforcement at 
the front side decreases. The effect of 
arc power is more complex, because 
an increase of wire deposition increases 
the arc electromagnetic force. Note that 
the arc energy increases with increasing 
the wire feed rate in synergic GMAW.  
In general, the reinforcement increases 
at both sides with increasing the wire 
deposition.

Other parameters that were identified as 
having a significant effect on the metal 
distribution and weld profile in this joint 
configuration are: laser beam diameter, 
welding speed, inclination angle of laser 
beam, gap between the components 
and welding position. Understanding the 
net effect of all these parameters on the 
melt pool balance enabled us to achieve 
a stable process and to tailor the weld 
profile to a particular application.   

Summary
In summary the project demonstrated 

the high flexibility of hybrid 
laser/GMAW welding, in terms 
of degree of control of the weld 
profile. For a given thickness 
the penetration and distribution 
of molten metal can be control-
led by the laser source i.e. laser 
power, power density, inclina-
tion angle and welding speed. 
In addition to this the arc source 
determines the amount of depos-
ited material and penetration in 
certain conditions.  
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Figure 4: Welding distortion in a ship hull [1]

Figure 5: Double 
sided GMAW fillet 
joint

5 mm

Figure 6: Fillet joints; a) fully penetrated laser weld; b) double sided shallow penetration hybrid weld;     
c) double sided deep penetration hybrid weld; d) fully penetrated hybrid weld 
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Figure 7: Effect of laser power on distribution of molten metal 
in hybrid laser/GMAW fillet joints
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Lightweight aluminium alloys 
usually have a layer of oxides 
or hydroxides on their surfaces 

that can have a deleterious effect on 
fusion joining processes due to hydro-
gen entrapment in the fusion zone [1]. 
Various surface cleaning approaches 
have been used to eliminate these 
surface oxide layers. Of these, laser 
cleaning offers many technical advan-
tages such as remote application, 
localised cleaning, the cleaning of 
components with complex 3D shapes 
and elimination of the use of hazard-
ous chemical solutions. 

Automotive manufacturers set the maxi-
mum porosity level allowed in aluminium 
welding to 10% of the weld cross sec-
tion area (in accordance with BS EN ISO 
13919-2:2001 standards). In addition, 
they require a minimum value of 25% of 
the sheet thickness for the penetration 
depth, as well as a value of the weld 
width equal to the sheet thickness. As 
shown in this paper, laser cleaning aids 
the production of welds that meet these 
requirements and hence enabled alumin-
ium welding to be applied for car body 
manufacture.

This paper summarises the results of 
a  study on the effect of laser cleaning 
as a surface preparation method for the 
laser welding of AC-170PX (AA6014). 
The porosity, microstructure, and weld 
dimensions were compared with and 
without laser cleaning. The laser cleaning 
of AA6014 aluminium alloy has not been 
reported before; neither has its effect on 
porosity reduction during laser welding 
using a filler wire. Full technical details of 
this work can be found elsewhere [2].

Laser cleaning
AC170-PX aluminium sheets of 1.1 mm 
thickness were laser welded using 

AA4043 filler wire with a diameter of 
1.2 mm. Two different joint configura-
tions were examined in this work: fillet 
edge and flange coach joints. 

Before laser welding, samples were 
cleaned using a Q-switched Nd:YAG 
laser (CleanLASER CL600): Wavelength 
1064 nm, average power 600 W, pulse 
width 100 nm, PRF 20 kHz, spot diame-
ter 780 µm. Figure 1 shows a cross sec-
tion view of the interface between laser 
cleaned and un-cleaned zones. It shows 
that a surface layer of around 19 µm 
was removed and the laser cleaned area 
appeared to be smoother. 

Figure 2 compares the un-cleaned and 
laser cleaned surfaces using scanning 
electron microscopy (SEM). From the 
change in surface pattern we infer that 
melting occurs during the course of laser 
cleaning process. 

SURFACE  CLEANING and WELDING

Laser surface cleaning in laser welding of aluminium 
alloy for automotive component manufacture

Ahmad Wael Al Shaer, Lin Li and Anil Mistry

Laser Cleaning
Although sand blasting, silicon carbide pol-
ishing and plasma etching have been used 
as weld surface preparation methods, the 
main method for removing the oxide layer 
is to use chemical substances (so called 
'wet cleaning'). However, the use and stor-
age of corrosive chemicals raises concerns 
about workers' health and the environment. 
Furthermore, it is difficult to avoid hydrogen 
trapping in the use of fluid; this is a cause 
of porosity in the subsequent weld.

Laser cleaning, a dry cleaning method, gen-
erally employs high power laser pulses to 
eject the surface layer, either by direct ejec-
tion of particles or by thermoplastic expan-
sion of the underneath parent material, the 
laser energy being absorbed either by the 
contaminant particles or by the substrate, 
or a combination of the two mechanisms 
can occur.

The mechanisms of material removal are 
strongly dependent on the wavelengths 
of the laser. For example, an excimer 
laser at 248 nm wavelength would cause 
photo-chemical ablation of certain organic 
contaminants whilst and Nd:YAG and CO2 
lasers would be mainly based on thermal 
ablation processes with the Nd;YAG laser 
at 1064 nm wavelength typically interact-
ing with contaminants on the surfaces and 
directly with the substrate beneath, while 
the CO2 laser (10.6 µm) would only interact 
with materials on the surfaces.

One of the successful applications of laser 
cleaning as a method for weld joint surface 
preparation is for Ti6Al4V alloys, the material 
frequently used for aero-engine manufac-
ture. The laser cleaning of other materials 
has been studied, including: AA5083 alu-
minium alloy (using a YAG laser); Stainless 
steel (using a YAG laser); stainless steel 
316L and Inconel (using an excimer laser); 
silicon (using a CO2 laser); copper (using a 
femtosecond Ti-sapphire laser).

The study by Haboudou et al. [6] investi-
gated porosity reduction using pulsed YAG 
laser cleaning and other methods for remov-
ing the surface oxide layer on AA5083 and 
A356 aluminium alloys. Their results show 
that laser cleaning of the surface reduced 
porosity in the welds to less than 2% and 
7% for A356 and AA5083, respectively. 
Laser cleaning was found to be more effi-
cient than mechanical polishing or sand 
blasting for this type of material. 

As seen from the literature, research on laser 
cleaning to date has mainly focused on the 
cleaning of steels, titanium, and a very few 
types of aluminium alloy. 

Figure 1: Cross section of the laser cleaned/un-cleaned interface

a

b

50 µm

50 µm

Figure 2: SEM images of surface characteristics 
(a) uncleaned surface of the treated AC170-PX 
and (b) the same surface after laser cleaning.
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The variation in sur-
face chemistry before 
and after clean-
ing was assessed 
using laser induced 
breakdown spec-
troscopy (LIBS). The 
as-received surface, 
which has a top 
coating contain-
ing Zirconium and 
Titanium, showed 
the characteristic 
signatures of  Al, Zr, 
and Ti, but after laser 
cleaning the Zr and 
Ti peaks had sub-
stantially disappeared 
i.e. laser cleaning 
had removed most of 
the coating and con-
taminants. 

Laser welding
After the sheets 
were cleaned 
they were welded 
using a TRUMPF 
disk laser TruDisk 
5302: Wavelength 
1030 nm, maximum 

power 5300 W, delivery fibre 
core diameter 200 µm. The 
laser welding was performed 
with a defocused laser beam 
with the focal point 8 mm 
above the workpiece and 
shielded by argon gas. A 600 
µm beam spot (on the work-
piece surface) was used.

Porosity characteristics
Pores after laser welding can 
be generated from various 
sources including hydrogen 
gas, contaminants and lubri-
cants on the surface, oxida-
tion layers and the shrinkage 
of the molten material during 
solidification. 

Figures 3 and 4 show cross 
sections of the fillet edge 
and flange coach joints with 
and without laser cleaning. 
The flange weld joints are 
seen to have less porosity 
than the fillet edge joints. 
This is presumably due to 
the gap at the root of the 
coach join weld, which helps 
the gases generated during 
welding to escape from the 
welding pool.

Porosity percentages were 
specified as a ratio of the 

area occupied by the pores to the total 
cross sectional area of the weld fusion 
zone. These results, plotted in figure 5 
(overleaf), show that for fillet edge welds 
the porosity is reduced by laser clean-
ing from 10–80% to less than 1%. For 
flange coach joints, porosity decreased 
from the range 56-75% down to 0.23–
0.8%.

Weld fusion zone dimensions
Welds geometry is characterised prima-
rily by weld width and penetration depth. 
These two parameters are measured and 
presented for the fillet edge and flange 
coach joints in figures 6 and 7. It can be 
seen from these figures that weld fusion 
zone width and penetration depth are 
reduced by laser pre-cleaning.

For the fillet edge joints, weld fusion 
zone width and the penetration depth 
were reduced by about 30–65% and 
8–50%, respectively. However, the 
reduction in weld width and penetra-
tion in flange coach joints, 1–3% and 
up to 25% respectively, was smaller. 
These reductions can be attributed to: 
(i) less porosity is generated with laser 
pre-cleaning, reducing the volume of 
the bead and its dimensions; and (ii) 
a measured increase of about 20% in 
reflectivity (at the laser wavelength) after 
laser cleaning: 

Discussion
A calculation of temperature rise indi-
cates that the AA6016 alloy reaches 
its boiling point during the Q-switched 
Nd:YAG laser cleaning process. 

Hydrogen solubility in aluminium 
increases significantly when aluminium 
is transformed from solid to liquid: at 
the melting temperature it is up to 70 
times greater than the solid solubility 
for aluminium (though only 1.6 times 
greater than the solid solubility of iron) 
[3]. Hydrogen can be generated from 
the alloys material itself, moisture in the 
atmosphere and the shielding gas, con-
taminants on the metal surface. 

Although laser cleaning was found to 
significantly reduce weld porosity in 
these studies, it did not eliminate it. This 
can be attributed to many sources [4, 5]:

• A thin layer of oxide that might have 
been formed after laser cleaning at 
fluence (6.27 J/cm2). This thin layer 
may give rise to a small degree of 
porosity;

• Ti particles on the surface;

• Hydrogen that already exists in the 
alloy composition;
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Figure 3: Comparison in porosity level 
between laser fillet edge welded joints 
with and without laser cleaning: (a) 2 
kW power, 20 mm/s welding speed; 
(b) 3.5 kW power, 35 mm/s welding 
speed; (c) 5 kW power, 50 mm/s 
welding speed. The joint geometry is 
shown left.

Figure 4: Comparison in 
porosity levels for flange 
coach joints: (a) 2.4 kW 
power, 20 mm/s welding 
speed; (b) 3.5 kW power, 
35 mm/s welding speed;  
(b) 5 kW power, 50 mm/s 
welding speed. The joint 
geometry is shown left.
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• Small amounts of the shielding gas 
applied during welding process;

• Keyhole collapse and instability during 
welding process.

With regard to the limits set by the auto-
motive industry for aluminium welding 
of a maximum porosity level of 10% of 
the weld cross section area, a minimum 
penetration depth of 25% of the sheet 
thickness and a weld width equal to the 
sheet thickness, figures 5 to 7 shows 
that laser cleaning allows these industrial 
requirements to be met and hence that 
this aluminium welding process can to be 
applied in the industrial production of car 
bodies. 

Conclusions
The results reported in this work allows 
the following conclusions to be drawn:

1. Laser cleaning can success-
fully remove the surface layer of 
AC-170PX aluminium alloys. For the 
operating parameters specified here, 
the layer was 19 µm thick.

2. Laser cleaning pre-treatment has 
been demonstrated to achieve a 
significant reduce porosity in laser 
welds to less than 1% for both fillet 
edge and flanged coach joints. 

3. Laser cleaning reduced porosity dur-
ing the welding of coated AC170PX 
aluminium alloy by eliminating 

hydrogen and other gases produced 
from surface contaminants.

4. Weld dimensions are reduced when 
surfaces are laser cleaned due to an 
increase in surface reflectivity.
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Figure 5: Porosity percentages in laser welded joints with and without laser cleaning for (a) fillet edge joints 
and (b) flange coach joints

Figure 6: Comparisons of weld width and penetration depth for laser-welded edge joints with and without 
laser cleaning

Figure 7: Comparisons of weld width and penetration depth for laser-welded flanged coach joints with and 
without laser cleaning 
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Ahmad Wael Al Shaer has 
an engineering degree from 
the University of Damascus 
and is currently a 
researcher at the University 
of Manchester working 
towards a PhD in the laser 
welding of Aluminium.

See Observations p 29
This edited version is taken from a 
paper that appeared in Optics & Laser 
Technology (2014) - see [2] above, and is 
published by courtesy of Elsevier Ltd.
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Short comments on papers in this issue

Lighting the way to collaborative 
opportunities for the industrial laser 
community
Karen Brakspear

The approached described in the article 
would seem to indicate that EPSRC are 
dealing with a limited number of players. 
How does this guarantee innovation?

The engagement with industry is good 
and necessary and as stated, it does pro-
vide solutions. But does it provide explor-
atory, long-term research deliverables?

I wonder what the community thinks to 
another model for supporting academic-
industry research, whereby industry cash 
is matched with minimal front-end proc-
ess, such as peer review? If industry has 
given cash to an academic then is this 
not the best endorsement by industry 
of the usefulness of the work? It would 
certainly allow smaller players and new 
academics to access EPSRC funding.

Jonathan Lawrence, 
University of Chester

It has been really good news that the 
EPSRC has recently acknowledged the 
support required by the manufacturing 
community and is now focussing some 
resources on Manufacturing with Light 
in particular. My experience of working 
with industrial partners is that their need 
for solutions is often immediate. This is 
particularly true for SMEs and it is only 
relatively large companies that can afford 
a longer term research programme that 
may be more speculative in nature. As a 
result, it is useful to know that there are 
schemes that are complimentary to the 
EPSRC route. 

One such fund, which is very successful 
in supporting SMEs, is the Knowledge 
Transfer Partnership (KTP) which is 
run by Innovate UK (formerly the TSB).  
Whilst this costs the company real 
money, it does provide a fast turnaround 
in gaining funding and is suitable for 
a focused piece of work to solve an 
industrial problem. The success rate in 
gaining funding is considerably higher 
than approaching the EPSRC directly. 
So, from a UK perspective, we have 
two main routes to innovation; the one 
described in this article for “pre-compet-
itive academic research” and the KTP 
scheme which can act quickly to solve 
your current product and process devel-
opment challenges. I am always happy 
to discuss how we can interact with 
industry, so feel free to drop me a line at 
h.v.snelling@hull.ac.uk

Howard Snelling  University of Hull

How to fund your new product ideas 
with public money
Roger Hardacre

Roger has written an excellent article 
that gathers together important informa-
tion into one place that is often difficult 
to find or certainly a rather time consum-
ing task, so thank you Roger for saving 
us all a lot of time and confusion.

He concentrates on the two main sources 
of industry funding, Innovate UK (TSB 
of old) and Horizon 2020 (EU).There are 
other sources of public funding such as 
Innovation Vouchers available through 
Local Enterprise Partnerships (LEP’s) but 
these are for much lower sums of money.

His tips for greater success are very 
helpful and I certainly encourage the 
readers to take heed of this advice. In 
particular the “answer the questions” 
section. Innovate UK in particular have a 
rather prescriptive application form and 
answering the questions takes you more 
than half way to success. You would be 
surprised at how many people do not 
actually manage to answer the question 
however. To emphasise Roger’s point 
about reading between the lines – in 
fact reviewers are forbidden from doing 
so – they can only assess what is written 
down in front of them.

In terms of H2020 applications I have 
two words of caution –only enter into 
one of these if the project is a solid stra-
tegic fit with your companies goals and 
technology roadmap –do not do it for 
the money only. Secondly be aware of 
small print and subtleties in funding rules 
such as overhead rates – it can be the 
case that a European project can cost 
you more money than you think, which 
is why it is so important to have that 
strategic fit! That said, the opportunities 
presented from a pan European consor-
tium for the development of your com-
panies technology and or products can 
be extremely valuable. Just make sure 
you go into it “eyes wide open”.

Ric Allott
STFC Rutherford Appleton Laboratory

This is a timely article since there seems 
to be many grant opportunities available 
at the moment. The list is not exhaus-
tive though some sources of funding I'm 
thinking of may be regional. There is also 
Regional Growth Funding and AMSCI 
funding.

The article gives good advice on bid 
writting. Having secured quite a few TSB 
projects, and also working opposite a 
colleague responsible for delivering our 
ERDF funded project “GERI Outreach 

Project” that supports NW companies 
seek R&D funding, we would strongly 
commend Roger’s advice. 

Roger’s comment about making the 
application interesting is very important. 
You need to get the reviewers to buy-in 
from the first few words. Exciting project, 
interesting science and great benefit to 
the economy can do this. If the reviewer 
is impressed they will most probably 
mark other factors higher as well. 

And as well as strengthening the good 
points, do try to lose any weak points. 
Do not give the reviewer an easy oppor-
tunity to mark down a bid, by offering 
a weak response. A classic area for 
this is Risk Analysis. Some people offer 
few or low risks, or are just in denial. 
Fundamentally if there is no risk to a 
project then you should fund it com-
mercially and not by grant support. So 
add some significant risks and then add 
good strategies to mitigate the risk.  

Martin Sharp, 
Liverpool John Moores University

Applied Laser Engineering carry out 
extensive R&D in several disciplines and 
currently all expenditure on R&D by an 
SME is eligible for Corporation Tax relief 
at a rate of 225% which is extremely 
beneficial with negligible administration 
or red tape. If you check out the HMRC 
rules for combining Government fund-
ing with R&D tax relief you will find that 
they do not combine at all well. If fact 
as you can read on the HMRC website, 
a project even fractionally funded by a 
Government grant only attracts R&D tax 
relief at the Large company rate (130%) 
as compared to the Small/Medium 
rate of 225%. This makes a 50% grant 
funded project unattractive financially. 
See http://www.hmrc.gov.uk/manuals/
cirdmanual/cird81670.htm <http://www.
hmrc.gov.uk/ct/forms-rates/claims/
randd.htm> 

Ed Birch   Applied Laser Engineering

Picosecond pulse widths provide 
improved capabilities to micro-
processing applications
Tim Gerke

The picosecond regime for laser 
processing is an interesting one as the 
threshold for material damage is some-
times observed to be at a minimum.  
Work by Du et al (Appl. Phys. Lett. 64, 
3071 (1994); doi: 10.1063/1.111350) 
showed that in the longer pulse regime, 
a square root dependence of the 
threshold fluence with respect to pulse 
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duration is observed, whereas reduc-
ing the pulse duration below ~10ps also 
increases the threshold but now with a 
1/t scaling. Hence, at around 10ps the 
threshold tends to be minimised similar 
to the plot in figure 3 of this article. This 
might imply that the mechanism at play 
here for removal of the molybdenum film 
is more to do with gas phase products 
generated at the film/substrate interface 
due to breakdown of the glass rather 
than melting of the refractory metal.  
The author raises an interesting point 
about efficiency of removal of materials.  
Sometimes this is best quantified by an 
energy per volume removed (J per cubic 
millimetre) rather than a fluence. In this 
way, the real cost of the process can 
be quantified, especially for multi-pulse 
applications such as those shown in fig-
ure 2. I am sure that with the increasing 
proliferation of picosecond sources that 
we will see many more applications in 
the near future.

Howard Snelling, University of Hull

Laser/GMAW hybrid welding: two uni-
versity industrial case studies
Wojciech Suder and Stewart Williams

In this case study Wojciech and Stewart 
discuss the potential benefits of hybrid 
welding with two examples. Clearly sig-
nificant work has gone into establishing 
the results obtained, only a small part 
of which I am sure is presented here. 
The first example is in the use of hybrid 
welding for pipeline joining applications, 
a subject that has also been studied by 
TWI and other organisations. The results 
are interesting but are presented only 
for a single welding direction: In pipeline 
welding the heat source must rotate 
around the pipe and be capable of meet-
ing the quality criteria in all positions. 
The second application,the welding of 
fillet joints, stresses reduced distortion. 
It would have been interesting to also 
see the effects of hybrid welding on poor 
fit up of the parts, as this is cited in the 
inset on hybrid welding as a major draw-
back of conventional laser welding.

What is important for both these applica-
tions is to move to a situation where the 
hybrid welding process is able to auto-
matically compensate for things such as 
welding position and variable joint gaps 
and to achieve this we will require further 
work in intelligent welding systems, sen-
sors and adaptive control. Let’s hope 
such things feature in the new UK LMP 
Roadmap!

Paul Hilton TWI Ltd

This is a good article that succinctly 
describes two key joint designs from key 
applications for the hybrid process. It 
establishes the potential and desirable 
weld attributes and makes authoritative 
background reading on the laser/GMAW 
hybrid process: nothing less than we’d 
expect from Stewart and his team!

One attribute that could be added to 
the potential process benefits is proc-
ess robustness. The MTC has found 
that the Laser/GMAW process offers a 
far larger process window when weld-
ing thicker section carbon steels (in the 
10mm-20mm range) than autogenous 
laser welding (regardless of available 
output power). The ability to weld these 
materials by laser/GMAW hybrid without 
particular surface or edge preparation, 
or scale/oxide removal protocol can also 
offer some real opportunities over con-
ventional autogenous laser welding.

We now find ourselves in an interesting 
position: through this article, we appre-
ciate how Laser/GMAW works and the 
performances it offers. Tying into the 
recent AILU survey highlighting a lack 
of uptake of laser processing, a future 
article describing the business case for 
hybrid welding over alternative joining 
solutions would add the final pieces to 
the picture and give us an understand-
ing on how UK PLC can better exploit 
the opportunities of hybrid welding that 
Stewart and his team have demonstrat-
ed and described.

Nick Longfield, Nic Blundell and  
Kevin Withers, MTC

Laser Surface cleaning in laser weld-
ing of aluminium alloy for automotive 
component manufacture
Ahmad Wael Al Shaer, Lin Li, Anil Mistry

In our experience, the laser weldability 
of aluminium alloys is far more compli-
cated than just cleaning the substrate 
prior to welding. Parameters such as the 
filler wire position and angle, delivery of 
shielding gas, and composition of the 
shielding gas (to name but a few) can 
fundamental influence porosity.

The article states that porosity can occur 
from various sources ‘including hydro-
gen gas, contaminants and lubricants 
on the surface, oxidation layers and the 
shrinkage of the molten material during 
solidification’. One of the major contribu-
tory factors is liquid weld metal flow and 
weld pool instability – this is listed in the 
discussion and is not fully considered in 
the article.

We would also like to know how clean 
the aluminium sheets 'without laser 

cleaning' were prior to welding. Were 
they prepped in accordance to the rel-
evant standard British Standard? Was 
the filler wire cleaned and the oxide 
removed? We presume the answer is 
'yes' but without this information no 
solid conclusions can be drawn regard-
ing the effectiveness of the laser clean-
ing process. 

According to the figures presented, 
process heat input also appears to have 
a dramatic effect on porosity: the result 
suggests hydrogen porosity/surface con-
taminants may not be the only causes 
of porosity in aluminium laser welds. 
Indeed, many articles already establish 
elemental boil-off, and weld pool insta-
bility as key causes of porosity.

In summary: undoubtedly, laser clean-
ing reduces porosity in laser welds as 
shown in this article; however, we need 
more information relating to the welding 
procedure and parameter optimisation of 
the ‘without laser cleaning’ samples.

Nick Longfield, Nic Blundell and  
Kevin Withers, MTC

Product and Process Innovation  
Special Interest Group 

Mission Statement 

To provide a focus for academic and 
industrial organisations involved in the 
research and development of laser 
source and delivery technology and 
laser materials processing applications; 
to identify common needs and create 
the possibility of joint initiatives and 
activities. 

Current aims of the PPI Group are:

(i) to highlight recent successes in the 
transfer of technology into UK manu-
facturing industry, in particular new 
technologies developed by universities; 
and 

(ii) to assess where the UK is at the 
present time with regard to the level 
and the direction of uptake of laser 
materials processing by industry. 

The PPI SIG is free to join. For further 
details visit the AILU web site:  
www.ailu.org.uk/association/product_
and_process_innovation.html
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This workshop was organised by AILU's 
PPI Special Interest Group (see text box on 
opposite page), three years since its last full 
day meeting, also at the MTC in Coventry. 

With 80 attendees, the first morning ses-
sion of presentations, chaired by Lin Li, was 
opened by Karen Brakspear (EPSRC) who 
described EPSRC opportunities for laser 
based manufacturing (see article on p16 of 
this issue). Appropriately, this was followed 
by Duncan Hand (Heriot-Watt University), 
who leads the EPSRC-funded Centre for 
Innovative Manufacturing. He described the 
recent UK roadmapping event, which the 
CIM had funded (see this issue, p2). Roger 
Hardacre (Advanced Laser Technology) 
completed the first session with a very prac-
tical tutorial on how to go about getting R & 
D funding, UK and Europe-wide) from idea 
to prototype (see article on p18).

The second session, up to the lunch break, 
dealt with R&D transfer into industry and 
was opened by Alan Thompson (TATA Steel) 
who addressed the problems of soften-
ing of the metal in the HAZ, when welding 
high strength steels. The high speed and 
localised heating of laser welding minimises 
this effect and UK universities (including the 
University of Manchester) are working with 
TATA to provide valuable data for their new 
steel products.

Clive Grafton-Reed (Co-Chair, Rolls Royce) 
provided a review of recent developments in 
laser use for aerospace applications in the 
UK. These included: 2D cutting (where fibre 
lasers were rapidly replacing CO2 lasers for 
thin sheet cutting); 3D cutting (where robot 
systems now offer a real option to tradi-
tional CNC machining); drilling (where the 
new QCW fibre lasers are replacing lamp 
pumped Nd:YAG as the laser of choice); 
ablation (where Q-switched fibre lasers are 
now replacing Q-switched rod based lasers 
and femto and pico-second lasers are 
becoming more attractive); welding (where 
laser welding replacing traditional processes 
and fibre and disc lasers are replacing much 
of the CO2 and Nd:YAG welding work); 
and laser deposition and cladding where 
fibre and disc lasers now dominate. Clive 
concluded that there was a bright future for 
Aerospace Laser Materials Processing. 

Stuart Dutton (Graham Engineering) 
addressed industrial fibre laser welding. 
Graham Engineering specialises in welding 
in aerospace and nuclear applications and 
have a number of 2D and 3D CO2 laser cut-
ting and welding machines. However, more 
recently the company purchased a 10 kW 
IPG fibre laser and coupled it to a robotic 
workstation. With this they are working with 
TWI on a 1-year feasibility study of potential 
of thick- section laser welding processes for 
offshore wind turbine fabrications.

Holger Alder, Photon AG, 
Germany gave a impressive 
case study of laser 3D body-
in-white welding in rail car 
manufacturing: each carriage 
involving 600 m of welding. 
Photon achievements include 
some world firsts in produc-
tion laser beam welding. In the 
case study the change to laser 
welding led to an ~8% weight 
savings, 100% NDT approved 
weld quality, reduced manufac-
turing and rework time. When 
reduced material costs and the 
absence of filler wire is consid-
ered, laser welding becomes 
the lowest cost option. 

After lunch, with Clive Grafton-
Reed as Chair, Robin Wilson 
(TSB) addressed TSB support 
for innovators in laser based 
manufacturing (see feature on 
p17 of this issue) and Martin 
Sharp reviewed the use of 
lasers in the manufacture of medical sector, 
a review that was filled with laser applica-
tions well suited to the fine scale of medical 
devices, addressing laser surface texturing 
as well as all the traditional processes.

Young Kwon (Powerlase Photonics) 
described the Powerlse range of high 
power high energy diode pumped green 
and UV nanosecond and picosecond laser 
range (up to ≤1.5 kW average power, ≤15 
MW peak power) and their applications 
in display manufacturing. After review-
ing the many application areas for LMP in 
smart phone manufacture, he addressed 
Green Laser Annealing, which is now 
replacing Excimer Laser Annealing, and 
the high stability of output power that 
their GLA production system is achieve. 
He also described laser lift off processing 
and display glass cutting and highlighted 
Powerlase's large application lab in the 
UK. Young concluded that, thanks to the 
technology drive in the display sector, the 
laser will play an increasingly pivotal role for 
years to come.

Stefan Dimov (University of Birmingham) 
provided an excellent example of academic 
research with strong industrial applications: 
the use of laser micro processing for pro-
ducing miniaturised parts. His presentation 
included solutions for work-holding and 
process set-up to achieve the required level 
of accuracy, repeatability and reproducibility 
when integrating 'laser processing mod-
ules' with dynamic beam delivery systems 
on a production line. Software tools for 
counteracting 3D scanhead dynamics were 
described, achieving an overall accuracy & 
repeatability better than ± 2 µm.

Innovations for economic growth: The UK uptake of Laser Materials Processing
8 JULY 2014    Manufacturing Technology Centre, Coventry

Paul Goodwin (Laser Cladding Technology) 
addressed the commercial applications of 
laser cladding technology for UK industry. 
Processes include: adding coatings for 
abrasion or corrosion resistance, repair-
ing and remanufacturing worn or mis-
machined parts, hybrid manufacturing 
and 3D freeform manufacturing. Providing 
important examples in each area, future 
developments should bring on line a wider 
range of powders and higher power lasers, 
improved modelling of the deposition proc-
ess and substrate response, active proc-
ess feedback control, and the integration 
of processes and quality inspection. As 
an example, he pointed out that there is 
an increasing confidence in reusing laser 
repaired parts (e.g. drill heads) which was 
leading to a great increase in cladding 
repair work.

The final presentation on university 
research with industrial applications was a 
paper on the integration of lasers in art and 
design by Sarah O'Hana (College of Arts, 
Lincoln University). As she pointed out, the 
creative industries contribute £8 million an 
hour to the UK economy and there is a lot 
to be gained by artists working alongside 
scientists and technologists. A wide range 
and number of commercial decorative 
pieces were shown, the amazing range 
of colours, shapes and combinations of 
laser pattered titanium with other materials 
being especially eye catching.

AILU is extremely grateful to Lin Li and 
Clive Grafton-Reed for their great support 
of this event and for the tour of the MTC 
that followed.

Speakers at AILU's PPI SIG meeting: 
Peter Brown (TWI Ltd), Stefan Dimov (University of Birmingham), Duncan 
Hand (Heriot-Watt University), Alan Thompson (TATA Steel), Stuart 
Dutton (Graham Engineering Ltd), Clive Grafton-Reed (Joint Chair, Rolls 
Royce plc), Karen Brakspear (EPSRC), Roger Hardacre (Advanced Laser 
Technology Ltd.), Holger Alder (Photon AG), Lin Li (Joint Chair, University 
of Manchester). Speakers missing from the photo: Paul Goodwin 
(Laser Cladding Technology Ltd), Young Kwon (Powerlase Photonics 
Ltd), Martin Sharp (Liverpool John Moores University), Sarah O'Hana 
(University of Lincoln), Robin Wilson (The Technology Strategy Board)

Presentation slides are available for download: Free to attendees, otherwise for purchase from the AILU office
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AILU was founded as a legal entity in 
July 1995 and became a proper asso-
ciation on 1 November of that year 
when, with 70 members of the UK laser 
community signed up, the first AGM 
was held and AILU had an elected 
committee. The rest is history, as they 
say. Laser technology has continued 
to inspire the Association ever since, 
driving it forward even through the 
recession years; leaving AILU battle 
hardened and with continued optimism 
for the role of lasers in manufacturing 
industry. 

Next year will be AILU's 20th 
Anniversary and we will have much to 
celebrate at ILAS 2015, of which you 
will find details on p1. I hope that all 
readers will make a special effort to 
attend what promises to be the biggest 
and best AILU gathering ever! 

2014 has been a great year for work-
shop attendance and there was much 
optimism expressed at the recent 
'Innovations for economic growth' 
workshop', see p31. Between p1 and 
p31 you will find some excellent infor-
mation and advice about grants and 
how to win them, and industrial appli-
cations from pipeline and automotive 
welding to the internal scribing of glass 
and other picosecond laser applica-
tions.

As Neil has disclosed in the President's 
Message, at the next AGM I shall be 
stepping down as AILU's Executive 
Secretary but continuing to provide 
secretarial services through Pro Laser 
until the end of October 2015. In reach-
ing this decision I had no doubt that a 
change in administrative support after 
20 years is essential; if only to bring 
fresh ideas and a new energy to AILU 
and its connections with an increas-
ingly mobile membership.

I am sure that laser technology will 
continue to inspire the Association 
through the hand-over period and will 
drive it to new heights in the future.

Mike Green, Editor 
mike@ailu.org.uk 
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AILU Workshop
Laser solutions to today's manufacturing challenges: suc-
cessful applications in cutting, drilling, marking, engrav-

ing and surface texturing
10 December 2014

TRUMPF UK (Luton) 

Chair: Ric Allott (STFC) 

Scope of programme
 
Technological challenges

• Difficult materials (including composites, textiles, foil, ceramics, polymers)

• Difficult geometries (restricted access, complex shapes)

• Difficult scale size (from very large to very small)

• Demanding specifications (surface finish, feature size, profile, HAZ)

Commercial considerations

• Case studies of implementation

• Competing processes (Waterjet, mechanical etc)

• Matching LMP solutions to potential clients' needs

There is still space for relevant presentations 
Contact Mike Green (E: mike@ailu.org.uk; T: +44 (0)1235 539595) 

AILU events 
October 2014
16 Annual job shop business 

meeting: tools for improving 
your business 
Amada UK Ltd, Kidderminster

December 2014
10 Laser solutions to today's 

manufacturing challenges: 
successful applications in cut-
ting, drilling, marking, engrav-
ing and surface texturing
TRUMPF, Luton

AILU-supported events
October 2014
19 The International Congress 

on Applications of Lasers & 
Electro-Optics (ICALEO) (19 - 23)
San Diego, CA, USA

November 2014
11 Advanced Engineering UK 

2014 (11-12) 
NTC, Birmingham

Full information on events can be 
found at www.ailu.org.uk/events
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