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The cover picture shows Professor Ken Young, 
Technical Director of the MTC, who provides the 
AILU Interview for this issue. Also on the theme of 
industrial LMP R&D, Tim Holt introduces the first 
Fraunhofer Centre in the UK, Mike Green provides 
highlights of the recently published report on UK 
LMP strategy, and Stewart Williams presents his 
opinion on the outlook for lasers in manufacturing.

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

Support the UK biennial event 
in Laser Materials Processing

ILAS 2013
Industrial Laser Application Symposium

The Nottingham Belfry Hotel

12 & 13 March 2013
ABSTRACT DEADLINE: 

24 SEPTEMBER 2012
ILAS is a two day event offering a 
technical programme, a business forum 
and introductory technology reviews, 
together with a large table top exhi-
bition. It provides an opportunity to 
learn, to present your work, to dis-
cuss topics of interest with special-
ists, to market products and services.

Plenary speakers
Plenary speakers include:
Professor David Payne, Director of the 
Optoelectronics Research Centre at 
Southampton University, will address 
"Current and future technology for high 
power fibre lasers".
Professor Reinhart Poprawe, Director 
of the Fraunhofer Institute for Laser 
Technology (ILT) in Aachen, will 
address “State of the art applications in 
support of manufacturing industry”.
Guglielmo Cavalcabò, Technical 
Director of SISMA S.p.A, Schio (VI), 
Italy, will address "Challenges and 
opportunities for laser processing in the 
jewellery industry”.
Supporting organisations
Sponsors include: 
• Club Laser et Procédés
• Confederation of British 

Metalforming
• Electonics Sensors and Photonics 

KTN
• EPIC ((European Photonics 

Industry Consortium)
• Institute of Physics (Optics Group)
• Materials KTN
• Laser Institute of America
• SPIE Europe
The programme committee has also 
lined up key speakers for the technical, 
business and technology review ses-
sions - details to be provided later.
At ILAS 2009 we had 100 delegates, 
single sessions. At ILAS 2011 we had 
150 people, 2 parallel sessions. 
For ILAS 2013 we have a target of 200 
delegates a day and 3 parallel sessions

www.ILAS2013.co.uk

Group subscription to the e-Magazine

For only £100 a year Corporate mem-
bers can take out a group subscription 
so that everyone in their organisation 
can, at any time, have this same degree 
of access to the magazine.

Contact liz@ailu.org.uk for further details 

AILU member-
ship provides me 
with an extremely 
useful focal point 
and information 
source. As a laser 
manufacturer the 
Association pro-
vides a multitude 
of opportunities for 
the promotion of our products; through 
articles, news items, events and even 
advertising. And as a laser industry 
professional, AILU provides me with 
a ready-made industrial network of 
companies and individuals. Access is 
easy through the web, the magazine or 
at AILU organised events. The maga-
zine is world class and its content, in 
my view, surpasses some of the laser 
glossies. The technical events are 
well thought out and efficiently organ-
ised, providing excellent networking 
opportunities. So whether it’s to keep 
abreast of new technologies and laser 
based processes or as a place to point 
other individuals to laser information 
outside my expertise – AILU is the 
place!

Jack Gabzdyl 
SPI Lasers

What does AILU membership 
mean to me?

C
ourtesy of the M

TC

LMP strategy report completed
After several months of preparation, a 
report encapsulating the observations, 
opinions, conclusion and recommenda-
tions made at the UK Laser Materials 
Processing Strategy Workshop (Farnham 
Castle, Surrey; 21 & 22 February 2012) 
has now been issued. 

Prepared within AILU, this report is illus-
trated throughout with lots of pictures 
from the Design for Laser Manufacture 
site (www.designforlasermanufacture.
com) showing examples of laser manu-
factured components.

A review of the report is provided in this 
issue (see pp 22), but you can down-
load the full report and all previous AILU 
reports from the new 'AILU reports' sec-
tion of the document library in the mem-
bers' area*.

*Don't miss out: the sign-in for the mem-
bers area on the AILU home page now 
has a 'stay signed in?' box. 

Towards a Strategy for Laser  
Materials Processing in the UK

Report of the UK Laser Materials Processing Strategy Workshop  
Farnham Castle, Surrey 21 & 22 February 2012

Strengthening links with the CLP

New laser machine safety group 
Following discussions that began in the 
AILU pavilion stand during the week of 
MACH 2012 between Dean Carpenter 
(Laserite) and Andy Toms (TLM-Laser) 
an informal group has now been formed 
within AILU. See 'An initiative to raise 
safety standards in laser materials 
processing machines', Issue 66, pp20.

Addressing safety issues primarily relat-
ing to badly manufactured and/or badly 
installed and/or inappropriately used 
laser systems, in schools and elsewhere,  
the group will primarily provide informa-
tion and guidance. 

In addition to Dean Carpenter and Andy 
Toms the group includes Martin Sharp 
Liverpool John Moores University), 
Mike Green (Secretary), Neil Main 
(Micrometric), Mike Barrett (Pro Laser), 
Derek Roberts (BOFA International) 
and Bernard Hubbard (Technology in 
Education - publisher). Any AILU mem-
ber interested in participating is asked to 
apply to Mike Green (mike@ailu.org.uk)

A list of common safety-related failings 
has been drawn up and a draft guid-
ance document is in preparation (see 
Letter to the Editor, p 20). The contents 
will include answers to commonly asked 
questions, the main features of a safe 
system and relevant directives and 
standards. There are plans to give pres-
entations at shows that attract schools 
and further education establishments. 

Dean appointed as First Mate
Dean Cockayne, 
Operations Director 
of Midtherm Laser, 
has been voted Vice 
Chair of the AILU's 
Job Shop Group, to 
take over from current 
Chair, John Powell, in 
Spring 2013. 

Following ongoing communications 
between AILU and our sister associa-
tion in France, Club Laser et Procédés 
(CLP), and in particular outreach 
discussions that took place during 
ILAS 2011 between members of the 
AILU committee and John Lopez, 
President of the CLP,  AILU is support-
ing a 'Laser Zoom' at the forthcoming 
MICRONORA trade show (Besançon, 
France, 25-28 September) and the 
CLP's National Conference On Industrial 
Laser Processes (JNPLI 2012) at the 
Mulhouse Exhibition Centre, France (28 
& 29 November). Agreed reciprocal CLP 
– AILU arrangements agreed to date 

include membership discounts at asso-
ciation events.

The 'Laser Zoom' at MICRONORA, on 
the theme of laser applications, will 
comprise six main islands/booths, each 
displaying (by samples, posters etc) an 
area of laser technology or application. 
AILU has contributed a PowerPoint slide 
show showing samples of 'the laser 
advantage' taken from AILU's Design for 
Laser Manufacture web site. 

At JNPLI 2012, where presentations 
will be translated between French and 
English, Malcolm Gower will deliver an 
invited paper on the history of the laser.  
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I have taken a keen interest in 
Fraunhofer Gesellschaft (Society) 
since I worked for Rofin-Sinar 

in the 1990’s and saw the tremen-
dous help that Fraunhofer gave that 
company,  enabling it to grow from 
a start-up to a world leader in its 
market. Having previously worked 
for the industrial laser division of 
Ferranti, and subsequently Laser 
Ecosse, in Dundee in the 1980’s, and 
experienced, first-hand, how time-
consuming and financially draining 
it was to develop new products and 
processes in-house, I found the rela-
tive ease with which Rofin introduced 
new products and processes quite 
startling. Ever since then I have been 
a fan of Fraunhofer and have wanted 
to get Fraunhofer Institutes estab-
lished in the UK.

Some facts about Fraunhofer:

• The Fraunhofer Society was estab-
lished in 1949

• It is currently Europe’s largest 
organisation for applied research. 

• There are 60 Fraunhofer Institutes 
in Germany alone 

• Fraunhofer has a total staff of 
around 20,000

• Fraunhofer’s annual research budg-
et is about 1.6 billion €

Fraunhofer is not just present in 
Germany but has Research Centres and 
offices around the world. Fraunhofer has 
around 20 Research Centres in other 
countries, they are called Centres, not 
Institutes, outside Germany, but they 
act in the same way as the Institutes 
do in Germany. Each Centre is set up 
in close collaboration with its partner 
university in that country under the 
umbrella of a Fraunhofer legal entity in 
that country – however, it is important 
to realise that Fraunhofer Centres are 
not part of a University. The Centres 
form an integral part of that country’s 
innovation system while maintaining the 
core Fraunhofer principles and business 
model. The Centres have mainly local 
staff and management; are aligned with 
their partner university (typically involv-
ing dual appointment arrangements of 
senior staff); they participate in national 

research consortia; and undertake con-
tract research for local industries.

Recent examples of these Centres in 
Europe are:

• Fraunhofer Portugal Centre 
for Assistive Information and 
Communication Solutions partner-
ing with the University of Porto

• Fraunhofer Austria Centres 
for Production and Logistics 
Management and Visual Computing 
in collaboration with the Technical 
Universities of Vienna and Graz

• Fraunhofer Italia Centre for 
Industrial Engineering with the Free 
University of Bolzano. 

In the USA there are six Centres - the 
legal entity, Fraunhofer USA Inc. - was 
established in 1994. The latest Centre in 
the USA was established in collabora-
tion with MIT and is called the Centre for 
Sustainable Energy Systems. 

So the Fraunhofer model is not just 
applicable in the German landscape, but 
operates successfully outside Germany. 
In my opinion, the Fraunhofer model 
is certainly applicable to the UK. The 
Fraunhofer model was highlighted in 
both the Hauser and Dyson reports, 
but Hauser, for some reason, ignored 
the fact that Fraunhofers existed in 
other countries and tried, and in my 
opinion failed, to make the case that 
“Fraunhofers don’t travel”. I truly believe 
that Fraunhofer Research Centres, set 
up in the UK in appropriate techno-
logical fields, will be of great benefit in 
bringing innovation to the industrial base 
in the UK. 

The Fraunhofer HQ in Germany have 
certain criteria for establishing Research 
Centres outside Germany, these include:

• Accessible research market

• Complementary expertise with 
existing Fraunhofer Institutes and 
Centres

• Stable funding base, locally sourced

• Potential for the establishment of 
more than one Centre in that coun-
try

The model developed by Fraunhofer in 

the 1970s has 
proved remark-
ably successful. 
The main fea-
tures are:

• Fraunhofer Research Centres and 
Institutes are established alongside 
a partner university, enhancing that 
university’s commercialisation activi-
ties by undertaking further applied 
research, development, prototyp-
ing and, if necessary, small scale 
production. You can think of this in 
Technology Readiness Level  num-
bers. Universities excel at TRL 1-3, 
Fraunhofers operate from 3-6/7. 
While there is an overlap at 3, which 
is required to avoid any gap, the 
Fraunhofers take the product/proc-
ess much further and do bridge the 
well-named “valley of death” which 
exists at TRLs 4-6.

• Fraunhofer Institutes and Centres 
also collaborate with other univer-
sities which have the same need 
in a technology area in which that 
Fraunhofer operates. Germany has 
an extensive and extremely well 
respected University sector (as does 
the UK) which actively engages with 
Fraunhofer because the Universities 
see the benefit of doing so. Even the 
likes of MIT see the benefit of part-
nering with Fraunhofer. 

I’m convinced that having a Fraunhofer 
network in the UK, the situation will be 
similar, in that Fraunhofers will collabo-
rate with universities to undertake work 
at higher TRLs than universities have 
traditionally been able to address. This 
would benefit the universities concerned 
as well as providing benefit to UK indus-
try and society.

As many AILU readers will know, the UK 
has attempted, several times, to repli-
cate the success, for UK businesses and 
industry that Fraunhofer has had in other 
countries. The fundamental challenge 
is that the current UK system is based 
around project funding or initial funding 
for initiatives that are supposed to reach 
sustainability in three or five years. This 
leads to a lack of long-term impact and 
ultimately does not provide benefit to the 
industrial base and society.

The Fraunhofer model is quite adapt-
able but there are a few key elements 
of the model - the primary ones are 
that Fraunhofer must satisfy industry 
demands, and that there needs to be 
a stable funding base provided by the 
public sector. In the Fraunhofer model 
the public sector funding is in direct pro-
portion to funding secured from industry.  

From the published figures, in Germany, 
Fraunhofer receives 30-40% of its 
income from direct contracts with indus-
try. It receives 20-30% of its income from 
publicly funded research such as EU 
projects and from the German equivalent 
of the Research Councils and Technology 
Strategy Board. The remaining income 
is matched to the industrial income 
it receives, euro for euro, from funds 
from the German Government. These 
matching funds do not go to subsidise 
the industrial contracts, but pay for PV 
research (which Fraunhofers must do to 
keep their expertise and knowledge up to 
date), core staff, equipment etc.

Fraunhofer HQ then provides core fund-
ing to individual Institutes based on a 
formula, the important aspect of which is 
that the Institutes are encouraged (by an 
enhanced core funding return) to keep 
the level of their income from industry 
between 25% and 55% of their total 
income. Below 25% and the Institute 
doesn’t have sufficient industrial demand 
– and if there is no industrial demand for 
what a particular Institute offers, it won’t 
survive in its current form – the whole 
purpose of the Institutes is to respond to 
industry demand. Above 55% then the 
Fraunhofer runs the risk of concentrat-
ing too much on industrial contracts and 
becoming just a consultancy – it is vital 
that Institutes maintain their cutting edge 
research capability, which is why the 
publicly funded research portion is vital.

So, the majority of the R&D that 
Fraunhofer Institutes and Centres under-
take is demand-led work for industry - a 
Fraunhofer Institute’s survival depends 
on this work. The other work they do is 
preparatory, in anticipation of industry’s 
demands. The priorities of a Fraunhofer 
Institute or Centre are entirely industry 
focussed. Long-term Government fund-
ing is necessary to provide industry with 
established, stable and expert partners 
on which industry can rely. Industry must 
be able to know, with certainty, that they 
can access Fraunhofer’s expertise to 
provide help and assistance now and in 
the future which will enable their busi-
ness to compete and thus grow. 

This funding model has been in place 

since the mid-70s and, in my view, 
only since then has Fraunhofer really 
brought benefit to German industry – so 
the model has to be right and the one 
Fraunhofer has developed does work. I 
would describe Fraunhofer as the “gold 
standard” in terms of acting as a bridge 
between new technology developed in 
the universities and product develop-
ment for industry.

What is happening in the UK?
Following an invitation by Lord Drayson 
in May 2009, Fraunhofer worked with 
various British University groups to 
identify potential strategic cooperation 
projects across various fields of mutual 
interest ranging from advanced manu-
facturing to life sciences and renewable 
energy. The Institute of Photonics at the 
University of Strathclyde in partnership 
with Fraunhofer IAF (the Fraunhofer 
Institute for Applied Solid State Physics 
based in Freiburg, Germany), proposed 
the creation of a Fraunhofer research 
centre in photonics. After a number of 
iterations and the creation of several 
business plan versions, funding for the 
Fraunhofer Centre for Applied Photonics 
(Fraunhofer CAP) was approved. 
Funding was provided by Scottish part-
ners, comprising Scottish Enterprise, 
the Scottish Funding Council, the 
Scottish Government and the University 
of Strathclyde, as well as Fraunhofer. 
In addition to this Research Centre, a 
legal entity had also to be created – 
Fraunhofer UK Research Ltd. This legal 
entity would be the HQ for all Fraunhofer 
Research Centres in UK. (This is analo-
gous to the situation in Germany where 
the Research Institutes all report into the 
Fraunhofer HQ in Munich).

Fraunhofer CAP will initially be staffed 
by a small number of researchers from 
the Institute of Photonics, however, 
additional staff, needed to undertake the 
projects envisaged over the next few 
years, will be recruited from anywhere. 
New staff are likely to have an engineer-
ing specialism in line with the higher 
TRL level work envisaged for Fraunhofer 
CAP. It must be stressed that Fraunhofer 
CAP is not part of the University of 
Strathclyde, while it has close links to 
the University, in terms of the Director 
of Fraunhofer CAP being a Professor at 
the University; it is independent from the 
University and follows the established 
Fraunhofer model. 

Fraunhofer CAP and Fraunhofer UK 
Research Ltd, will be accommodated 
in offices and labs rented from the 
University of Strathclyde. As Fraunhofer 

CAP numbers grow, it is planned that 
Fraunhofer CAP will be relocated into 
the University’s TIC (Technology and 
Innovation Centre) building, co-located 
with University research activities in pho-
tonics. It is estimated that this relocation 
will take place in the 2014 timeframe.
TIC is a £90M development which will 
house around 700 University staff and 
postgraduate students co-located with 
around 500 industry staff, with the 
capacity for the latter potentially growing 
to around 1,000.

In the Fraunhofer CAP business plan, 
several technical themes were identified 
as ones that would be pursued. Among 
these themes are laser source develop-
ment and laser systems development 
for sensing and materials processing, 
addressing markets such as:

• Healthcare

• Defence & Security

• Environmental monitoring

• Energy

• Process control/quality assurance

• Biophotonics

• Transport

• ICT

It is impossible, at this stage, to be more 
specific regarding the detailed activities 
that Fraunhofer CAP will undertake as 
this depends on industry demand, which 
will evolve over the coming months and 
will be, by default, confidential to a par-
ticular customer. However, discussions 
have already taken place with a number 
of AILU members on topics that they 
would like Fraunhofer CAP to consider 
undertaking. 

Tim Holt is Executive Director of 
Fraunhofer UK Research Ltd

E: tim.holt@strath.ac.uk 

The Fraunhofer Society arrives in the UK

Tim Holt

For further information
Should you have a requirement that you 
would like Fraunhofer CAP to investigate, 
please contact:

Simon Andrews, Business Development 
Manager (T: 0141 548 4667; E: simon.
andrews@strath.ac.uk); or 

Tim Holt, Executive Director (T: 0141 548 
4667; E: tim.holt@strath.ac.uk).

N.B. E-mail addresses and phone numbers 
are currently in the process of being trans-
ferred 

W: http://www.strath.ac.uk/photonics
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Speeding up innovative solutions

RAYLASE AG  ·  info@raylase.com  ·  www.raylase.com

Complete solutions 
for laser beam defl ection, 
modulation and control

2-AXIS LASER BEAM DEFLECTION UNITS

3-AXIS LASER BEAM SUBSYSTEMS

CONTROL CARDS FOR LASER SYSTEMS

LASER SCANNING SOFTWARE SUITE

Visit us at the following exhibitions:  

Photonics · Moscow · Russia

MACH · Birmingham · UK

AKL’12 · Aachen · Germany

LASYS · Stuttgart · Germany

Business
Trumpf sales up by 15%
In FY 2011/12, which concluded at the 
end of June, the Trumpf Group gener-
ated sales of 2.325 billion Euro, a 15% 
increase over the previous year. Profits 
rose too.

Over the past fiscal year Trumpf created 
more than 1,000 new jobs, bringing the 
company's personnel to over 9,600. 
Contact: Gerry Jones 
E: g.jones@uk.trumpf.com 
W: www.uk.trumpf.com

TLM Laser move to Bromsgrove
The new building is 3 
years old and marks a 
new direction for TLM as 
it provides a showcase 
for new laser products 
and equipment. 

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

Spectrum Technologies sales up 10.6%
In FY 2011/12, which concluded at the 
end of March, Spectrum Technologies 
plc reported sales up 10.6% at £8.4M, 
and a record annual profit. 

Recruitment at executive level, a 
strengthening of the engineering team 
and a new product development pro-
gramme place the company in a good 
position for future growth. 
Contact: Elaine Hardy 
E: ehardy@spectrumtech.com 
W: www.sprectrumtech.com

Growth up for Laser Mechanisms
As a result of sus-
tained growth across 
all of its business units, 
Laser Mechanisms has 
increased its staff by 12% 
during the first half of 
2012. "We've been in business over 32 
years and we are currently experiencing 
the best year over year growth in our 
company's history," commented Laser 
Mechanisms' President Mark Taggart. 

Contact: Arvi Ramaswami 
E: arvi@lasermech.be 
W: www.lasermech.be

Sources
ES Technology at Photonex 2012
ES Technology Limited, UK distributor 
for DILAS, will use the Photonex 2012 
exhibition and conference to showcase 
the latest additions to the comprehen-
sive range of DILAS diode laser compo-
nents. These include:

Conduction-cooled, fibre-coupled tai-
lored bars
The DILAS tailored bar architecture, an 
innovative breakthrough, is designed to 
achieve high-brightness output while 
maximizing fibre coupling efficiency for 
an overall high-efficiency product. 

The tailored bar (T-Bar) architecture 
delivers high beam quality and high 
power using standard micro-optic fast-
axis collimation (FAC) and slow-axis 
collimation (SAC), all assembled with 
automated processes. The T-Bar was 
developed so that an automated active 
optics alignment can be utilized for effi-
cient fibre coupling into a 200μm fibre.

DILAS tailored bars are available in pow-
ers of 135W, 200W and 600W in 200 μm 
core at near IR wavelengths. 

In a recent development 
a new fibre-coupled 
module offers increased 
brightness at 793 nm; 
32 W through a 105 μm 
core diameter fibre.
Contact: Robert Church 
E: r.church@estechnology.co.uk 
W: www.estechnology.co.uk

Optics
LBP offers CO2 metal mirrors with 
built-in alignment features 
Laser Beam Products (LBP), the UK’s 
largest manufacturer of a range of CO2 
laser mirrors, also offers mirrors with the 
reflective face machined at 45 degrees 
to a datum surface. These are often 
called “lipstick” mirrors.

“Our customers find 
that when they add up 
the total cost of a mir-
ror, then include the 
mount, adjuster and 
support, it is much 
cheaper for them if we 
incorporate these fea-
tures directly in to the mirror itself,” said 
Mark Wilkinson, MD. 

Having one monolithic mirror with built-
in mounting and alignment, simplifies 
product assembly, speeds up alignment, 
and allows simple replacement of the 
mirror in the field. 
Contact: Mark Wilkinson 
E: sales@lbp.co.uk 
W: www.lbp.co.uk

Beam delivery
Lowest thermal drift & large scan angle 
SCANLAB AG, the 
world’s leading and 
independent OEM-
manufacturer of scan 
solutions for the 
deflection and posi-
tioning of laser beams, 
is adding the new 
dynAXIS® 3 series 
to the dynAXIS® 
galvanometer family. 
The dynAXIS® 3 series comprises four 
new galvanometers with analog position 
detectors: T, S, M and L.

With integrated temperature regulation, 
the new dynAXIS® 3 galvanometers 
produce the lowest drift for analog posi-
tion detectors; and the are available 
with mechanical deflection angles up 
to ± 20° (i.e. ± 40° optical). They are 
available immediately and the popular 
SCANcube®, intellicube®, hurrySCAN® 
and  intelliSCAN® scan head series will 
shortly be expanded to include these 
new galvanometers, thereby achieving a 
precision, speed and drift unparalleled in 
systems with analog position detectors. 

With more than 100,000 installed scan-
ners worldwide, all users benefit from 
SCANLAB AG’s 20+ years of experience. 

Contact:  Erica Hornbogner 
E: e.hornbogner@scanlab.de 
W: www.scanlab.de

30% lighter processing head 
Laser Mechanisms' 
new FibreCut Right 
Angle, Compact (RAc) 
laser processing head 
is nearly 30% smaller 
and lighter than the 
original FibreCut for 
even tighter access 
robotic cutting.

Engineered for 3-dimensional robotic 
cutting with a fibre-coupled laser, 
FibreCut RAc is a compact, low mov-
ing mass head that minimizes inertia 
transfer to the robot support arm. All 
connections to the head enter at a right 
angle, including the fibre, providing tight 
access to parts, easy cable routing and 
stress reduction on the input fibre. The 
FibreCut RAc system comprises the cut-
ting head, fibre collimator, linear drive 
with position measuring and an internal, 
low-noise height sense system that is 
insensitive to cutting plasma or piercing 
debris.

Contact: Arvi Ramaswami 
E: info@lasermech.com 
W: www.lasermech.com

Raylase digital scan heads
Raylase has expanded its portfolio with 
digital scan heads for high-end appli-
cations. Digital electronic regulation of 
the heads enable highly accurate mark-
ing, optimization for different process, 
improved dynamics and numerous diag-
nostic options. 

Digital drive makes the scan head con-
siderably more flexible than its analogue 
equivalent. It also makes for exception-
ally low near and long term drift. In addi-
tion, the new series provides essential 
diagnostic data in real time, such as 
status information, speed and position of 
the mirrors, temperature of electronics, 
and error messages. In this way, digital 
regulation enables real time monitoring 
and correction of all processes, which 
significantly increases process reliability. 

The Raylase digital scan heads are ideal-
ly suited for high-end applications which 
require flexibility, such as the production 
of solar cells, flat screens and LEDs. 
Typical processing types include mark-
ing/scribing, welding, drilling, high-speed 
processing of moving parts, micro-
machining and rapid prototyping.

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

Electric car batteries contain copper, 
jewellery is commonly made from silver 
and gold, and even the 2012 Olympic 
torch is manufactured from aluminium.

These metals are highly reflective. 
Aluminium redirects around 92% of vis-
ible light and up to 98% of medium and 
far infrared radiation. This can make the 
metal difficult to process by laser and 
where the beam is fibre delivered the 
back reflection can easily damage the 
delivery fibre. Similar issues arise when 
processing gold, silver, copper, brass 
and certain polished metals.

To avoid reflected light, some manufac-
turers adjust the angle of the focus head. 
The reflected beam is thus directed 
away from the fibre but at the expense 
of the spot shape, which can increase 
kerf widths, creating imperfect designs. 

JK Lasers has developed a patented sys-
tem that directs reflected light away from 
the delivery fibres and into a beam dump 
without the need to adjust the focus 
head. Back reflection levels are continu-
ally monitored and trigger an automatic 
shutdown if limits are exceeded.

Integrated into JK Lasers’ Nd:YAG and 
fibre lasers as standard, back reflec-

tion protection 
also eliminates 
the need for a 
separate Faraday 
isolator. Beam 
degradation due 
to thermal effects and power loss in the 
crystal of these often costly components.

Using JK Lasers’ unique back reflection 
protection, the JK500FL can cut 1 mm 
aluminium at 15 m/min (20 μm spot 
size). A similar kerf width is possible in 
2 mm aluminium at 3.3 m/min.

For fine feature gold and silver cutting, 
lower power fibre lasers such as the 
JK200FL are ideal. For example, 0.7 mm 
gold can be cut with an 8 μm spot size 
at 0.2 m/min. Higher speeds are pos-
sible with higher fibre laser power, but 
with correspondingly bigger kerf widths.

Visit www.youtube.com/jklasers to see 
JK Lasers’ newly launched 2kW fibre 
laser (JK2000FL) cutting copper. The 
design was cut at 4 m/min with short 
pulse widths to reduce the heat affected 
zone. 

Contact: Mark Greenwood 
E: sales@jklasers.com 
W: www.jklasers.com

Name change for GSI Laser Division
To reinforce its long and successful his-
tory, the GSI Group Laser Division has 
rebranded as JK Lasers. The company, 
which marked its 40th anniversary earlier 
this year, remains committed to develop-
ing and manufacturing Nd:YAG and fibre 
lasers for industrial applications.
Contact: Mark Greenwood 
E: sales@jklasers.com 
W: http://www.jklasers.com

Fibre Coupled 
Module at 793nm

Avoiding back reflection problems when processing reflective materials
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Dedicated to the Science of  Motion

www.aerotech.com

A e r o t e c h  W o r l d w i d e
United States • France • Germany • United Kingdom • China • Japan • Taiwan

Aerotech’s integrated positioning mechanics
and motion controls are designed for ultra-
precision, high-dynamic positioning, scanning,
and contouring applications.

Our systems provide outstanding performance
and versatility in a wide range of automation
platforms for precision micromachining, laser
processing, micro-welding, and other micro-
manufacture and test applications.

Contact an Aerotech Application Engineer to
discuss your requirements.

• Linear and rotary motion sub-systems

• Travels from 25 mm up to 1.5 m 

• Velocity to 3 m/s and acceleration to 5 g

• High-power brushless linear and rotary
direct-drive servomotors for smooth
motion

• Air bearing and mechanical bearing
systems

• Noncontact linear encoders with
nanometre resolution

• Configurable cable management systems
for integration of fiber lasers, cameras,
air lines, and more

Aerotech Ltd, Jupiter House, Calleva Park, Aldermaston, Berkshire RG7 8NN • UK
Tel: +44 (0)118 940 9400 • Email: sales@aerotech.co.uk

AH0511B-LTD

Capabilities in Laser
Processing and
Micromachining
provides comprehensive
information on Aerotech’s
advanced high-technology
manufacturing solutions. 

Call for your copy today.

Integrated Motion Systems Optimised 
for Ultra-Precise Positioning

AH0511B-LTD_Micromachining_190x126_Micromachining  6/20/2012  4:05 PM  Page 1

Miniature Gear-Drive Rotary Stages 
Aerotech’s MPS-GR series rotary stages 
provide accurate, repeatable positioning 
in a miniature, low profile and economi-
cal package. Available in two sizes - the 
MPS50GR and MPS75GR - they are 
engineered for both the confines and 
requirements of a laboratory setting as 
well as for 24/7 industrial manufactur-
ing. MPS-GR stages are ideal for optics, 
measurement, alignment, inspection and 
other demanding applications.

MPS-GR stages incorporate precision 
worm-gear drive and bearing com-
ponents for accurate and repeatable 
positioning. They are available with DC 
servo or stepper motors and either a 20 
mm (MPS50GR) or 30 mm (MPS75GR) 
clear aperture. The clear aperture allows 
the MPS-GR series to address applica-
tions requiring a through-hole or accom-
modations to mount an optic, including 
articulation of beam polarizing lenses, 
through-holes for cabling or air lines, or 
vision/camera/inspection applications. 

The MPS50GR and MPS75GR are 
members of Aerotech’s MPS (Miniature 
Positioning Stage) family of stages.

Contact: Simon Smith 
E: ssmith@aerotech.co.uk 
W: www.aerotech.com

As a worldwide innovation Raylase 
presented work piece position detec-
tion combined with a 3-axis subsystem 
at LASYS 2012. For the first time this 
enables detecting and processing of 
objects independent of their orientation 
and position in 3-dimensional space. 
This solution is based on the compact 
and modular Raylase AXIALSCAN sub-
systems, which, in addition to the basic 
version, are available in high power, 
high speed and low drift versions. 
Furthermore Raylase offers the system 
both as off-axis solution for big field 
sizes and as on-axis for small fields and 
for process validation. 

Raylase is the first provider worldwide to 
combine 3-axis subsystems with posi-
tion detection technology as a standard. 
The resulting system recognises reoc-
curring structures and objects in order 
to process them independent of their 
orientation or position. Elaborate and 
time consuming positioning of the parts 
is thus unnecessary. 

The AXIALSCAN-subsystems enables 
very small spot diameters within large 
field sizes. The resulting high power 
density of the spot allows for low sys-
tem costs and a variety of applications 

such as cutting, 
perforating, 
welding, micro-
machining and 
3D applica-
tions. A further 
feature of all 
AXIALSCAN models is auto-calibration, 
which results in long-term stability and 
lowest drift values.  

The solution’s components for position 
detection are available as an on-axis 
solution integrated in the subsystem and 
thus ideally suited for the processing of 
small field sizes, process monitoring, 
process testing and quality assurance. 
An off-axis version is also available that 
detects objects from outside the subsys-
tem, enabling recognition over field sizes 
of up to 1.500 mm x 1.500 mm. 

The 3D position detection presented at 
LASYS 2012 is the first development by 
the new Raylase business unit Systems. 
Further product innovations in the area 
of image processing will follow shortly.

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

Aerotech’s Sensor FusionTM is a 3U 
data acquisition device integrated with 
our Automation 3200 (A3200) motion 
controller to provide precise time align-
ment of motion and data acquisition 
functions. Integrating the data acquisi-
tion into the motion control platform 
provides lower cost data acquisition 
and a quick and easy configuration and 
setup time. 

Sensor Fusion accepts up to four dif-
ferent SF cards. Data collection is 
synchronized across all cards so there 
is never a need to align data after col-
lection. Data collection, configuration, 
and analysis are done using the A3200’s 
extensive set of software tools, so there 
is no additional software required. 

SF cards are available for digital input 
and output, analog input and output, 
encoder input, and PSO output. Each 
card can be used in the Sensor Fusion, 
in any configuration. Both high-power 
digital output cards and high-resolution 
analog output cards are offered. With 
no parameters to manage and no dif-
ficult setup to go through, switching 
cards from one system to another is 
easy. Breakout blocks make accessing 
each of the inputs and outputs simple, 

while the use of standard D-connectors 
on each card allows users to make their 
cables from common parts.

Interfaces
Setup, data recording, and data play-
back can be done through .NET, C, 
LabVIEW®, MATLAB®, or Aerotech’s 
own AeroBasicTM programming lan-
guage. All inputs and outputs can be 
managed graphically through our I/O 
Manager utility that is part of the Motion 
Composer in the A3200 software suite. 

Position Synchronized Output (PSO)
Sensor Fusion has all of the PSO func-
tionality from our standard motion con-
troller product lines. Single, double, and 
triple PSO are available. 

Contact: Simon Smith 
E: ssmith@aerotech.co.uk 
W: www.aerotech.com

Software
LVD adds workshop management tool
LVD Company nv 
has expanded its 
CADMAN® suite 
of offline soft-
ware products 
to include a new 
workshop management tool, CADMAN®-
Job that organizes and schedules the 
fabrication shop workload, classifying 
and grouping jobs in the most efficient 
manner to increase throughput, minimize 
set-up time and streamline work flow.

CADMAN-Job manages the day-to-day 
relationship between a user’s ERP sys-
tem, CAM and workshop to optimize 
machine production time and fabrica-
tion resources. The software creates or 
imports work orders from an ERP sys-
tem, generates jobs for bending, punch-
ing or laser cutting, minimizing tool/turret 
setup, lens/nozzle change.

CADMAN-Job also tracks the progress 
of each work order, provides estimated 
and real production time information, 
and generates lists to launch any re-work 
necessary.

Contact: Chris Phillips 
E: c.phillips@lvduk.com 
W: www.lvdgroup.com

Integrate your data acquisition and motion control Raylase presents 3D position detection
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CO2 lasers have been used in metal cut-
ting and welding for decades, but the 
physical size and high operating costs 
associated with traditional, flowing gas 
CO2 lasers have limited their use to 
larger installations. Lower power, sealed, 
slab discharge CO2 lasers, such as the 
Coherent Diamond series, are more 
compact, reliable and economical than 
flowing gas lasers. Indeed, Coherent's 
1 kW model (the Diamond E-1000) 
offers cutting speeds comparable to 
flowing gas lasers in the 2 kW range; 
making laser-based metal cutting more 
accessible to a much broader market 
than ever before, especially for smaller 
operations.

Cutting Characteristics
Slab discharge resonator design, 
together with the appropriate beam 
conditioning optics, can deliver a high 
quality Gaussian output beam with a 
low M2 (<1.2). This translates directly 
into a small focused spot, with nearly all 
the laser power in the central beam. The 
slab discharge design delivers pulses 
that have a square temporal shape i.e. a 
rapid rise and fall.  

The combination of excellent beam 
quality and square pulses with high 
peak power yields makes the cutting 
characteristics of the Diamond E-1000 
(1 kW) sealed, slab discharge laser 
competitive with a 2 kW flow laser, in 
this case a PRC laser model STS 2000 
(2 kW, M2 < 1.3). In this comparison the 
manufacturer's published cutting data 
was used.  

Figure 1 compares the cutting speed of 
the Coherent Diamond E-1000 (1 kW) 
with the PRC STS 2000 for cold rolled 
steel, with oxygen used as the assist 
gas: the exothermic oxidation reac-
tion generates additional heat, aiding 
the cutting process. As shown, the 1 
kW sealed, slab discharge laser deliv-

ers largely equivalent (actually slightly 
higher) cutting speeds at all material 
thicknesses, up to 6.35 mm (0.25").  

For stainless steel cutting with nitrogen 
as the assist gas, the 1 kW Diamond 
again rivals the processing speed of 
the 2 kW flow laser (see figure 2). The 
nitrogen assist gas more effectively 
cools the smaller interaction spot 
produced by the 1 kW Diamond laser, 
resulting in slightly lower cutting speeds 
than achieved by the 2 kW laser.

Figure 3 shows aluminium cutting 
results for the two lasers. Here, the 
Diamond 1 kW laser yields higher cut-
ting speeds for materials of up to about 
1.8 mm (0.07") in thickness. This is 
because the cutting of thinner materials 
benefits the most from the highly local-
ized application of power, while cutting 
of thicker materials benefits more from 
the larger spot size of the other laser.  

Cost of Ownership
In addition to superior cutting perform-
ance in thin sheet, the sealed slab dis-
charge CO2 lasers offer cost of owner-
ship advantages over flowing gas lasers 
in three main areas: electricity, gas and 
maintenance costs. 

The pumps, blowers and heat exchang-
ers in flowing gas lasers use a sig-
nificant amount of electricity. Another 
adverse effect on the efficiency of a 
flowing gas laser is the lengthy warm up 
period required at start up.  

In addition to not requiring pumps for 
gas circulation and not requiring a warm 
up period the slab discharge is inher-
ently 50% more efficient than a fast flow 
laser of the same power.

Flow lasers require continual gas replen-
ishment:  New premixed gas must be 
fed into the discharge while a similar 
amount of spent gas is slowly removed 
via a vacuum pump. Laser optics must 
then be periodically removed and 
cleaned to remove turbine oil deposits.  

All these problems are eliminated in the 
totally sealed resonator of the Diamond 
CO2 1 kW laser. Specifically, the gas 
remains pristine over the entire 40,000 
hour operational lifetime of the unit, 
eliminating the costs associated with 
gas replacement, handling, storage and 
supply, as well as the downtime con-
nected with changing tanks. Also, there 
is no pump maintenance.  

Sealed, slab discharge construction 
yields a mechanically stable laser with 
high power-to-size and power-to-weight 
ratio.  For example, the Coherent 
Diamond E-1000 is a 1 kW laser, yet 
the head, which includes the RF power 
supply, measures only 1497 x 384 x 471 
mm, and weighs just 173 kg. This com-
pact size makes these lasers easier to 
integrate, thus lowering overall system 
price, and also requiring less production 
floor space.  

In conclusion, cutting applications can 
benefit from a laser cutting system that 
features both a smaller physical foot-
print and a smaller carbon footprint.  
Non-metal and very thin metal applica-
tions have long enjoyed these benefits 
mainly because of the small size, high 
electrical efficiency and high cutting effi-
ciency of sealed, slab discharge lasers.  
Now that the power of these lasers has 
been increased to the kilowatt power 
level, applications for cutting thicker 
metal sheet (up to 3 mm) can now ben-
efit from these increasingly important 
features as well.

Frank Gaebler
Director of Marketing, Coherent Inc

E: frank.gaebler@coherent.com 
W: http://lasers.coherent.com

Cost effective, high speed metal cutting laser

Figure 1: Cutting comparison of Diamond E-1000 
(1 kW) and 2 kW flow laser for cold rolled steel

Figure 2: Cutting comparison of Diamond E-1000 
(1 kW) and 2 kW flow laser stainless steel

Figure 3: Cutting comparison of Diamond E-1000 
(1 kW) and 2 kW flow laser for aluminium

Laser cutting made easy
Laser cutting used to 
be the sole domain of 
mechanical engineers 
who had years of spe-
cialized experience in 
laser beam guidance. 
Nowadays, however, 
the fibre-coupled laser 
makes the introduction 
to this technology much 
simpler. In a high-quality and flexible 
procedure, the laser beam is guided to 
the processing point by optical fibre — 
using either multiple linear drive systems 
or robots — and must only be suitably 
conditioned for the cutting process. The 
new LightCutter by Precitec can master 
this task: simply, reliably and safely. 

The LightCutter fills the gap between the 
FineCutter and HPSSL high-performance 
cutting heads, which are designed to 
provide top-quality results and the high-
est level of automation. The LightCutter 
is ideal for integration into small and 
medium-sized, inexpensive flatbed cut-
ting machines. This cutting head can 
also be installed in special machines 
with limited space — for trimming strip 
material in a continuous operation, or for 
an additional processing step in machin-
ing centres, for instance.

Efficiently and economically, the 
LightCutter cuts thin to medium-thick 
materials (such as stainless steel and 
aluminium) up to 5 mm using fusion 
cutting and mild steel of up to 10 mm 
using oxygen cutting. The LightCutter is 
integrated into flatbed cutting systems 
which operate within the average laser 
power range of 500 W to 2 kW. A vari-
ety of optical components enable the 
LightCutter to be adapted to the widest 
range of laser and process requirements.

The Lasermatic® System ensures a 
constant distance between nozzle and 
material at all operating temperatures, 
even at high processing speeds. For reli-
able operation, the optical elements of 
the LightCutter are completely sealed 
and protected from fusion spatter, metal 
dust and combustion products by an 
easily replaceable protective window 
and a slightly over-pressured collimator 
area. Quartz lenses of the highest quality 
ensure a stable focal position, which is 
extremely user-friendly, since it can be 
set both laterally and vertically from the 
outside.  

Contact: John Cocker 
E: johnc@lasertrader.co.uk 
W: www.precitec.de

Gas supply
Turnkey laser gas solution 
The Premier Group (TPG), a leading 
Coventry-based engineering firm, was 
awarded the contract to manufacture 
the London 2012 Olympic torch; more 
than 8000 torches were needed. In turn, 
TPG awarded the prestigious gas supply 
contract for the manufacture of the 2012 
Olympic torch to Air Liquide UK Ltd.

With two state-of-the-art laser machines 
on order and a new facility to prepare, 
TPG turned to Air Liquide UK Ltd (ALUK) 
to support their gas supply needs for the 
new lasers. The Air Liquide Group had 
recently launched the LASAL range of 
laser gases and equipment in the UK and 
ALUK used the Group’s laser processing 
experience to take full responsibility for 
the design, installation and supply of a 
turnkey laser gas system to meet TPG’s 
immediate and future gas needs: high 
pressure bulk nitrogen assist gas for cut-
ting the torch; high purity LASAL oxygen 
for future cutting needs; LASAL Lasing 
gases for beam generation; helium for 
welding; LASAL gas supply equipment 
including manifolds, hoses and pressure 
regulation; A stainless steel pipework 
system for all the gases to ensure that 
purity and performance requirements are 
maintained at all times.

The Result
The entire project 
was completed in 
under one month 
from the award 
of the contract. 
As a result TPG 
had a gas supply 
system in place 
for the arrival and commissioning of their 
new lasers, leaving them to focus on the 
task of delivering their Olympic promise.

The successful completion of the project, 
prompted The Premier Group’s (TPG) 
Manufacturing Director, Gez Halton, to 
comment: “When TPG presented the 
Air Liquide team with the challenge 
of a complex design and install and a 
very short lead-time, they simply rolled 
up their sleeves and came up with the 
solution. No sharp intake of breath, no 
complaints, just action.” Denis Meagher, 
TPG’s Managing Director, added: “The 
efficiency and expertise of Air Liquide has 
enabled The Premier Group to progress a 
prestigious and time-critical project, thus 
ensuring The Premier Group’s place in 
sporting history.”

Brandon Lang 
E: brandon.lang@airliquide.com 
W: www.uk.airliquide.com 

Cutting: flatbed

Mitsubishi launch new NX-F fibre laser 
at euroBLECH2012
Mitsubishi will be exhibiting for the first 
time in Europe there new NX-Fibre Laser. 
Hall 15 – Stand 14 from 23 – 27 October 
in Hannover, Germany

Mitsubishi Electric Corporation, Japan, 
has been a leading developer and sup-
plier of laser processing machines to the 
global sheet metal processing market 
for over 30 years. The company enjoys 
a global market share in excess of 15%, 
with over 10,000 laser processing sys-
tems shipped.

The new ML30l5NX-F laser processing 
machine incorporates some of the latest 
breakthroughs in fibre laser technology 
and design, combined with the latest 
control technology using a high-speed 
drive system, increasing the machine’s 
precision and throughput considerably.

"The new ML3015NX-F machine has 
been phenomenal since launch day in 
Japan, and it is now available in Europe. 
Customers can see how the speed, 
quality and low cost running advantages 
that the Mitsubishi machines can benefit 
their business,” said Wayne Hipkiss, MD 
of World Machinery.

Features of the ML3015NX-F include:

• Stroke (X × Y × Z) (mm): 3200 × 
1600 × 150

• 2.5 kW fibre laser source 

• Cuts 19 mm mild steel, 12 mm 
stainless, 5 mm copper

• Z-axis linear drive

• Head preset auto-focus processing

• 15" touch screen panel

• Automatic pallet changer

• 64 bit NC

• Camera alignment system

• Monitoring functions and protective 
glass

• Bar code reader

Contact: Wayne Hipkiss 
E: sales@worldmc.co.uk 
W: www.worldmc.co.uk



Rofin Baasel will 
showcase the lat-
est version of their l 
Performance Laser 
Welding System at 
MM Live 2012.

The new 
Performance, the 
7th generation of 
manual welding 
lasers from Rofin, 
features an entirely re-designed hous-
ing with novel working chamber access, 
as well as many innovative weld-
assist systems such as SPEEDmode, 
BURSTmode and Pulse Ramping. 

This design, together with its wide range 
of welding features, has great appeal 
across a number of different industries. 
For example, the Dynamic Footswitch 
and SPEEDmode are appreciated by 
Jewellers, whilst IPMmode, with its excel-
lent pulse-to-pulse stability, is favoured 
by users within the Medical sector. 

With the capability to weld platinum, 
gold, silver, stainless steel and titanium, 
together with other metals and alloys, 
Rofin’s new Performance Laser has 

once again re-defined the standards for 
manual welding systems.  

Also on show at this year’s event will be 
Rofin’s EasyMark laser marking system. 
One of the most compact laser mark-
ing systems on the market, EasyMark 
provides access to areas of laser mark-
ing which were once seen as the sole 
domain of laser specialists. Operating 
from a regular single-phase power sock-
et (100 – 240VAC, 50/60Hz), the system 
does not require any external cooling, 
and has the same safety rating as a 
domestic CD player thanks to the fully 
enclosed, laser safe, marking enclosure. 
The self contained and compact desk-
top configuration of the system means 
that the unit is easily portable, giving the 
user more freedom in the choice of loca-
tion and operation.

Rofin-Baasel UK Limited can be found 
on stand number J17 at MM Live at the 
NEC in Birmingham from 25th to 26th 
September 2012, where company rep-
resentatives will be available throughout 
the show.

Contact: Dave MacLellan 
E: sales@rofin-baasel.co.uk 
W: www.rofin.co.uk
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Tannlin laser cutting stencil system
Photo Stencil, 
LLC, a leading 
full-service pro-
vider of high-
performance 
stencils and 
tooling, has 
just taken delivery of its third Tannlin 
stencil laser cutting system at its facil-
ity in Penang, Malaysia; a Tannlin TX 
with automatic optical inspection, which 
increases stencil production capac-
ity and capabilities. Photo Stencil’s 
Malaysia facility serves the solar, semi-
conductor packaging, and printed circuit 
board industries in Asia. 

"From our previous experience we found 
the Tannlin machine to be fast and 
accurate,"said Neil MacRaild, CEO and 
president of Photo Stencil.

"Tannlin’s stencil cutting system simulta-
neously cuts and provides 100% inspec-
tion of the quality of every aperture cut. 
In the time it takes to cut a stencil, every 
aperture is also inspected to ensure that 
what is seen on the CAD is what you 
get at the laser," explained Fraser Shaw, 
Tannlin's founder and director of techni-
cal sales and marketing. 

Contact: Fraser Shaw 
E: fraser.shaw@tannlin.com 
W: www.tannlin.com

Cutting: tube
New laser tube processing machine
No machine 
better exempli-
fies the scope 
of Trumpf laser 
tube process-
ing than 
the recently 
introduced 
TruLaser Tube 
7000. This flexible, high end machine can 
process tubes with a rectangular, round 
or oval cross-section, cut thin-walled 
or large heavy tubes and incorporate 
complex contours and cutouts.  Without 
loss of productivity it can cut tubes and 
profiles up to 250 mm in diameter with a 
wall thickness of up to 8 mm.

The fully automated machine operates 
with minimal downtime. The stepped 
rollers that support and guide the tubes 
adjust automatically to the diameter of 
each workpiece. Even the large waste 
bin used to remove cutting residue is 
emptied automatically.

The FocusLine mechanism sets the laser 
focus and automatically adjusts it to 
suit the type and thickness of the mate-
rial being processed. And the machine 
software selects the appropriate laser 
parameters for the type of tube to be 
cut; self centring chuck jaws adjust to 
each tube’s geometry. Even when manu-
facturing short-run batches, high quality 
and low costs are assured.

A new feature on the TruLaser Tube 
7000 is the ability to bevel cut up to 45° 
in mild steel, stainless steel and alumini-
um. The high cutting speed assures high 
productivity during bevel cutting and, via 
the programming system TruTops Tube, 
it is easy to create mitre, bevel and 
angled intersections.  

To extend the flexibility of the system 
even further the TruLaser Tube 7000 has 
a part-removal station that sorts the fin-
ished parts onto a conveyor table, into 
wire cages or containers as required.

For those wishing to automate further 
the TruLaser Tube 7000 can be supplied 
complete with the LoadMaster Tube 
loading system which can accommodate 
up to four metric tons of raw material; 
the gripper system adapts automatically 
to the measured tube lengths. And even 
on the fully automated system, individual 
tubes can still be loaded manually.  

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

Marking & engraving
Rofin marking & engraving 
With its new 
enhanced 
mode, Rofin's 
EasyJewel 
has set new 
standards for 
perfection in 
jewellery mark-
ing and deep 
engraving with 
immaculate surfaces and seamless cir-
cumferential designs becoming a reality.
Enhanced mode is also available as a 
software upgrade to EasyJewel worksta-
tions already in the field. 

Switching between standard mode to 
enhanced mode requires just a mouse 
click. It uses a continuous laser marking 
process, resulting in an absolutely con-
sistent finish on engraving surfaces, and 
is an especially important feature for 
jewellers who work with large designs 
or circumferential patterns. The new 
functionality has been thoroughly tested 
on a wide range of precious metals and 
alloys and will also work equally well on 
plastics and ceramics. 

Immediately available for new systems 
and as an upgrade 

How do you engrave a diamond engrav-
ing wheel?
Some materials are so hard that it is dif-
ficult to imagine being able to engrave 
detailed information such as type, serial 
numbers and 
logos using any 
contact meth-
od. Modern 
pulsed fibre 
lasers however 
are capable of 
ablating any 
material that absorbs at the near infra-
red wavelength at which these lasers 
operate.

The grinding wheel shown has been 
laser engraved using a Rofin fibre laser, 
which is also ideally suited to engrav-
ing other difficult materials such as 
ceramics, carbides and polycrystalline 
diamond. 

In this example, the results obtained by 
laser engraving are clear to see. Rofin’s 
fibre lasers produce high quality, concise 
text and graphics that are easily human 
readable and which will survive the rigors 
of a production environment.

Contact: Mike Batchelor 
E: sales@rofin-baasel.co.uk 
W: www.rofin.co.uk

TruMark demonstration at MM Live
At MM Live (NEC, 25 - 26th September) 
stand K17, Trumpf will demonstrate 
examples from both its TruMark OEM 
and standalone, workstation ranges.  
Both are complemented by TruTops 
Mark software that enables the technol-
ogy to be optimally tailored to the task.

Compact and 
versatile, the 
TruMark 3020 
OEM system is 
suitable for all 
marking tasks in 
the infrared range 
and has high 
beam quality and high pulse peak power 
enabling it to mark almost any material. 
This marking versatility is complemented 
by the unit’s ability to operate in almost 
any environment. Air cooled, it is self-
contained and virtually maintenance free.

The TruMark Station 1000 is an entry-
level machine that produces high quality 
marks quickly, easily and inexpensively. 
It can be used as a static work table or 
for mobile use and is designed to be 
plug-and-play and line integration ready.

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

Welding

Redesign of Orion laser cutting system
LVD Company nv 
has redesigned 
its Orion 3015 
Plus CO2 laser 
cutting system 
and has added 
a 19” touch 
screen graphical 
user interface to 
improve machine 
setup and ease 
of use. 

LVD’s Orion 3015 provides cost-efficient 
processing of a range of materials in 
sheet sizes up to 1500 x 3000 mm. The 
redesigned hybrid-style system now 
features LVD’s latest TouchTM-L graphi-
cal user interface technology, allowing 
both routine and complex operations to 
be quickly and efficiently completed with 
minimal operator input.  

The Orion 3015 Plus also features auto-
matic cutting gas selection, automatic 
focal positioning and automatic cutting 
gas pressure control with servo valve to 
further aid in set-up and operation. 

Contact: Chris Phillips 
E: c.phillips@lvduk.com 
W: www.lvdgroup.com

Rofin Lasers Perform at MM Live 2012
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To meet the growing demands of 
Japanese automotive manufacturing, 
the Mechatronics Division of systems 
integrator Sumitomo Heavy Industries 
(SHI) is conducting applications-based 
trials using JK Lasers’ 1kW fibre laser 
(JK1000FL). Initial results have revealed 
that the JK1000FL produces the neces-
sary high speed, high quality welds for a 
range of industrial applications, including 
the welding of diesel injectors and air-
bag initiators.

Compared to the 600 μm spot size pre-
viously attainable using a CW Nd:YAG 
laser, a more focused 50 μm – 200 μm 
spot size can be achieved with the 
JK1000FL. This allows deeper pen-
etration or greater processing speeds. 
When keyhole welding stainless steel for 
example, the JK1000FL achieved nearly 
2 mm penetration at 3.5 m per minute 
and 3 mm penetration at 0.5 m per 
minute (figure 1).

The exceptional beam quality of the 
JK1000FL also means it is tolerant to 
defocusing. As a result, processing 
parameters do not have to be altered to 
accommodate slight variations between 
the material and the nozzle tip or lens. 

SHI’s trials demonstrate that the pen-
etration depth of the JK1000FL is insen-
sitive to defocus in the range of ± 1 mm 
(figure 2).

The ability to weld consistently while 
slightly defocused allows for manufactur-
ing part variations and robotic welding 
arm path discrepancies. However, weld-
ing under these conditions - particularly 
when processing reflective materials such 
as copper and aluminium commonly 
used in automotive battery applications 
- can cause damaging back reflection. 
JK Lasers’ patented Plug-In, Pre-Aligned 
(PIPA) delivery fibres robustly protect the 
JK1000FL under these conditions.

Energy efficiency is another impor-
tant benefit of the JK1000FL, which 
consumes up to ten times less energy 
than Nd:YAG lasers of the same output 
power. 

The Mechatronics Division of SHI has 
worked closely with JK Lasers for over 
two decades, integrating the laser 
manufacturer’s comprehensive range 
of Nd:YAG and fibre lasers into its 
machines to create high quality produc-
tion technology. Visit www.shi.co.jp/eng-
lish for more information.

Contact: Mark Greenwood 
E: sales@jklasers.com 
W: www.jklasers.com

Rofin‘s scanner welding system
Rofin’s Scanner 
Welding System 
(SWS) is a fast 
beam deflec-
tion system used 
for robot guided 
multi-spot welding 
and developed for use in conjunction with 
Rofin’s fibre laser series which is available 
with output powers of up to 4 kW. 

The fibre laser can be integrated into 
fully automated welding systems, in 
combination with a 3D scanner and the 
RobotSyncUnit. The flexibility of SWS 
enables complex 3D components to be 
welded. By combining the axes of the 
scanner with those of the robot as the 
presentation mechanism, the system 
commands nine selectable axes. 

The new scanner head doesn’t need an 
expensive flat field lens and therefore 
sets new standards for scanner weld-
ing in the harsh industrial environments 
often found within the automotive indus-
try and other production environments.

Contact: Charles Sanders 
E: sales@rofin-baasel.co.uk 
W: www.rofin.co.uk

Additive manufacturing
Cusing Machine at TCT Live 2012
Concept Laser’s Mlab 
cusing machine will 
feature at the TCT Live 
exhibition (NEC, 25 to 26 
September, stand 25).
This compact system, 
will allow visitors to the 
ES Technology stand to 
see first hand how easy 
it is to build metal parts 
directly from 3D CAD designs

Parts can be built in just hours from 
stainless steel, cobalt chrome or precious 
metals such as yellow gold and silver 
and the system is designed to operate 
unattended overnight. Additional materi-
als, currently under development for the 
system, include bronze and titanium. 

The Mlab cusing is aimed at markets 
that require smaller (less than 90 x 90 
x 80 mm) metal parts. For larger com-
ponents, Concept Laser use the estab-
lished M1, M2 and M3 systems which 
can build parts up to 300 x 350 mm. 
Since its launch it has generated sig-
nificant interest from a diverse range of 
industries, ranging from Automotive to 
the Dental and Jewellery sectors.

Contact: Colin Cater 
E: c.cater@estechnology.co.uk 
W: www.estechnology.co.uk

CASE STUDY

Complimenting waterjet cutting 
Investment in a state-of-the-art 
Bystronic Bysprint Fibre laser cutter 
has produced significant improvements 
in productivity and shorter lead times 
while reducing energy consumption at 
the Waterlooville manufacturing plant of 
ICEE Managed Services Limited.

ICEE’s laser cutting plant meets the 
requirements of its manufacturing oper-
ations, supplying electrical and telecom-
munications casings while also offering 
a bespoke sheet metal cutting service to 
the wider subcontract markets.

The Bysprint Fibre (2 kW, 3 x 1.5 m 
capacity) was commissioned in mid 
2011. The increase in output and 
productivity created a bottleneck in 
the folding area. To resolve this ICEE 
purchased a new Bystronic Xcel 50T 
1600 mm four axis press brake, adding 
considerable new capacity.

Chris Arnold, Key Engineering Account 
Manager at ICEE explains their dilem-
ma; “What used to take 38 hours on an 
older 2 kW laser cutter and with set ups 
that would tie up the machine for the 

whole week now takes just 6 hours!"

 “And this was not an isolated case. 
Another project in 2.6 mm copper and 
requiring 260 holes to be cut took just 
55 seconds per part,” he added. “The 
machine really is phenomenally quick”.

The Bysprint Fibre at ICEE is equipped 
with a ByTrans load-on-load automa-
tion system allowing the machine to run 
unmanned 24/7 whereas the older laser 
machine only ran a single shift.

The Fibre laser is the best cutting solu-
tion for thinner metals of 0.5 -12 mm 
thicknesses including traditional mild 
and stainless steel but also encompass-
ing the cutting of aluminium, brass, 
copper and other composites. 

Contact: Dave Larcombe 
E: david.larcombe@bystronic.com 
W: www.bystronic.co.uk

sales@jklasers.com

Tel: +44 (0) 1788 517800 | Fax: +44 (0) 1788 532605 
Email:  sales@jklasers.com | Web: www.jklasers.com

The new JK2000FL from JK Lasers offers exceptional levels of power and 
control for a wide range of industrial welding and cutting applications.

Excellent beam quality 
Patented back reflected protection

Integrated FiberView™ software
Fast modulation and pulse shaping

Customisable pulse shaping
Multiple delivery fibre options 

Range of processing tools for welding and cutting
High reliability, low maintenance

Powerful. The new 
2kW Fiber Laser

Welding Cutting Drilling

Sheet metal cutting | Hydroform cutting | Tailored blank welding | Component welding
Remote welding | High speed cutting | Thick section welding | Cladding 

JK   LasersTM

A GSI Group Company

www.jklasers.com

1kW Fibre Laser Meets Demands of Japanese Automotive Industry
1 2

LaserCUSING® Enters the Space Race
When a model of a reusable space 
transport system was required for aero-
dynamic tests as part of the ALPHA 
project, Europe's strategic contribution 
to the future of manned space travel, the 
decision was made to opt for a hollow 
body model made from titanium.

For wind tunnel vibration testing, the 
model had to be particularly light, so that 
mass forces remain small, but also rigid, 
to ensure that elastic deformation was 
kept to a minimum. The model needed 
to be thin-walled to allow enough space 
for the measurement technology to be 
used. A further consideration was to 
produce the model with as few individual 
parts as possible, to reduce weight.

The technology selected to create this 
model was additive laser manufacturing, 
a tool-less laser melting process. Using 
fine metal powder in conjunction with 
the laser to melt it, this process creates 
sophisticated geometries that are impos-
sible or impractical to produce using 
conventional techniques. 

The components required for this model 
were to be manufactured from Titanium. 
The Concept Laser M2 Cusing* machine, 
located at Germany's Aerospace Center 
(DLR) in Cologne-Porz-Wahnheide, was 

ideally suited 
to this task: 
the M2 has 
been specifi-
cally designed 
to work with 
aluminium or 
titanium alloys, 
which unlike steel powders, react with 
oxygen. The machine provides nitro-
gen or argon-based atmospheres for 
the production of components in these 
materials. 

Before a component is allowed to "fly" 
in the wind tunnel, it needs to exceed all 
quality requirements by a margin of up to 
300%. For the ALPHA model, a porosity 
of 0.02% and a surface roughness of Ra 
7-8 were obtained after the process.

The DLR (Germany’s Aerospace 
Centre) is focusing strategically on the 
LaserCUSING® process because of the 
high speed at which parts are built up. 
The requirements are increasing, both in 
terms of construction space sizes and 
also with hybrid (e.g. copper and steel)
parts. 

Contact: Colin Cater 
E: c.cater@estechnology.co.uk 
W: www.estechnology.co.uk

*Cusing' is 'fusing' (i.e. complete melting), replacing 'f' with the 'c' in 'Concept'
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If you operate a CO2 laser you will be 
very aware of the helium supply issues 
that have arisen in the last few months. 
An article on the subject in The Times 
(London, 8 August) included quotes 
from Air Products that "For the foresee-
able future, supplies are unpredictable" 
and BOC that "The global helium supply 
position is still very challenging". Stories 
of rationing and even cancellation of 
standing orders are widespread. This 
vital gas has become a victim of global 
rise in demand particularly in Asia. 

Newspaper headlines about the ‘Party 
Balloon’ being a thing of the past may 
be slightly exaggerated; nevertheless, 
the basic message applies to all users 
worldwide, the largest applications of 
which are cryogenics (30%), welding 
(17%), heat transfer (14%) and pressuri-
zation & purging (11%). Party Balloons 
consumes about 5%.

Helium is an extraordinary resource that 
we are not conserving well. Natural gas 
remains the richest and most accessible 
source of helium; extracting it in indus-
trial quantities from the air would be 
extremely costly. But too often, natural-
gas plants treat helium as a valueless 
gas and vent it to the atmosphere. One 
large-scale plant producing liquefied 
natural gas can waste more helium than 
all the party balloons in the world. 

To put readers minds at rest, there is 
sufficient helium in the ground to meet 
all our long-term needs! Global geologi-
cal reserves are estimated at approxi-
mately 8 million tonnes. Released by 
radioactive minerals at a rate of thou-
sands of tonnes each year, helium is 
trapped by rock in natural-gas fields 
at levels ranging from a few parts per 
million to as much as 7% by volume. 
However, the helium extraction is cur-
rently in the hands of a few players: the 
USA dominates with 34%, Qatar 21%, 
Algeria 18% & Russia 14%. 

The US government’s decision to stock-
pile helium in the 1960s constrained 
prices artificially. Then when in the 
1990s they decided to sell a lot of it off 
the Bureau of Land Management was 
allowed under US law to increase helium 
prices by only as much as the (inap-

propriately low) consumer price index. 
Suppressed prices deters upstream 
investment, and in this case there was 
little economic incentive for the natural-
gas industry to invest in the separation 
of helium. For example, advances in 
fossil-fuel production methods should 
be making helium separation easier but 
this opportunity is still not being seized. 
Consequently there is little spare pro-
duction capacity. 

Rising prices
Helium prices are a function of sup-
ply and demand. In addition to the US 
government, the market is dominated 
by six companies: Paris-based Air 
Liquide, Air Products in Pennsylvania, 
Linde Group and Messer (both in 
Germany), Matheson in New Jersey and 
Connecticut-based Praxair. Although 
this number is sufficient for global com-
petition, some firms effectively have a 
monopoly in certain regions. US govern-
ment intervention creates uncertainty for 
all these companies, who also have to 
respond to rapid changes and trends in 
natural-gas extraction. 

Helium is a relatively small fraction of 
a CO2 laser job shop’s industrial gas 
costs, but despite the fact that it may be 
an essential business requirement it is 
easy to see why sectors like lasers are 
prone to suffer intermittent supply short-
ages, which leads to a price increase. 
Both its demand and its supply bases 
are shifting east as use is growing sig-
nificantly in countries such as China and 
South Korea, and production facilities 
are coming online in the Middle East. In 
2013, the world’s largest helium-refining 
unit will open in Qatar, capable of pro-
ducing more than 20% of global helium. 

In the longer term, helium extraction and 
storage needs to be expanded. Indeed,  
it should become the norm for existing 
liquefied natural-gas plants and for all 
new ones, particularly where the source 
gas is rich in the element. 

Contact: John Bishop
E: Johnbishop999@aol.com

The author would like to acknowledge that 
most of the material for this piece was taken 
from the article 'Stop squandering helium' by 
W. J. Nuttall, R .H. Clarke and B. A. Glowacki, 
Nature, Vol 485, pp573 (May 2012)

CASE STUDIES JOB SHOP CORNER

Chairman's report

Job Shop 2012

Jo
b Shop Group

JSG

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

Notes from Captain John
Greetings pop-pickers!

Its time for you to get 
in contact with Mike 
at the AILU office to 
buy your tickets for 
the annual Jobshop 
meeting. This year 
this beanfeast of valu-
able information will 
be held at JCB near 
Uttoxeter on the 23rd of October. In the 
morning we’ll be having talks on sub-
jects as varied as:

Is there really a Helium crisis? And if so 
what’s going to happen? 

Is leasing a new machine more cost 
effective than buying?

Are fibre lasers as good as they say?

Are there any grants available for buying 
new equipment?

Without wanting to spoil the surprise 
I can tell you that the answer to the 
final question is YES – two of us on the 
jobshop committee have received sub-
stantial grants in the past year – and we 
will be passing on the details to you at 
the meeting.

In the afternoon we will have a general 
discussion session based on minimis-
ing costs – I’m sure everyone involved 
will have a cunning trick up their sleeves 
for how to save money – from how to 
optimise your scrap revenue to chang-
ing your factory lights to LEDs. And, as 
usual, we will be discussing the find-
ings of this year’s surveys on electricity 
costs and our customer satisfaction with 
our laser suppliers and maintenance 
arrangements. Later in the afternoon 
there is a tour of JCB – the inventors of 
the phrase ‘Yellow goods’.

We usually get about 70 people to these 
meetings – with 30 or 40 jobshop man-
agers and directors – everyone’s very 
friendly and remarkably open with sug-
gestions on how we can all thrive (or at 
least survive!) in the present climate.

So – book your places now – and we’ll 
phone JCB and tell them to put the 
kettle on and get the biscuits out – 
there might even be chocolate coated 
Garibaldis ….

Onwards and Upwards

John Powell   jpowell@laserexp.co.uk
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Helium:  the supply issue 

Job Shop 2012
JCB World Headquarters 

Rocester, Staffs
The annual business meeting for the 

laser subcontract community 

Tuesday 23 October
Make a note in your diary NOW!

Register before 25 September and 
save 10%

PROVISIONAL PROGRAMME

09:30 - 10:00 Registration 

09:30 - 10:00 Refreshments 
 (Courtesy of Dave Lindsey,  
 Laser Process)

Presentations 1
10:00 - 10:05 Introduction to the meeting
	 	 John	Powell				
	 	 Chair of the AILU JS Group 

10:05 - 10:20  JCB approach to subcon-
  tracting laser cutting 
  TBC 	

10:20 - 10:40 Pros and cons of fibre 
  delivered cutting 
  John Powell

10:40 - 10:50	 Experience of fibre cutting
   machine users  
	 	 Dave Connaway and others

10:50 - 11:00 Comment on the current 
  helium shortage 
  John Powell

11:00 - 11:20 Refreshment break 
  (Courtesy of Dave Connaway,  
  Cirrus Laser)

Presentations 2
11:20 - 11:40 Grants for laser machines
  TBC   Lombard

11:40 - 12:00 Leasing for laser machines
  TBC   Lombard

12:00 -  2:10 Overview of the 2012 job 
  shop survey results  
  Members of the Job Shop 
  Committee

Something new: 
12:10 - 12:45 Short commercial presenta-

tions on new products and 
services for job shops

12:45 - 13:45 Lunch 

Open forum
13:45 – 15:00  Minimising costs
  A panel of 4 job shop owners
   lead a question and answer  
  session

15:00 - 16:00 Tour of the JCB Production  
 Line

16:00 Depart

CASE STUDY

New business venture
Based in Stanton near Ilkeston, FC 
Laser Ltd is offering a laser cut profile 
service up to 3 x 1.5 m in size in mild 
and stainless steel up to 20 mm thick or 
12 mm aluminium.

“Our aim is to offer a world class serv-
ice to all customers in terms of a rapid 
response to enquiry, quick delivery and 
a reliable service," said Danny Fantom, 
director of FC Laser Ltd. As a new start 
up venture, purchasing a new laser was 
always the preferred option. We consid-
ered starting with a used machine but 
didn’t believe we would be able to give 
the service and accuracy we wanted to 
offer from day one.

“As a result, we approached a number 
of potential suppliers but decided to 
purchase a Bystronic Bysprint Pro to 
run at the heart of our operations. I 
have worked with Bystronic previously, 
having run three of their laser machines 
without problems. Being locally based 
in Coventry, Bystronic offer their cus-
tomers both a reliable service and quick 
response to problems, both being quali-
ties that reflect our customer focus at 
FC Laser,” he adds.

To complement its Bysprint Pro invest-
ment, FC Laser also took delivery of sev-
eral seats of Bysoft machine program-
ming and estimation software, in order 
to offer a quick response to customer 
enquiries and to keep quotes competi-
tive for their customers. Response to 
FC Laser’s service and quality has been 
highly encouraging, so much so that 
a second Bystronic machine has been 
ordered for delivery in the autumn of 
2012.

FC Laser operates from new 1,000 
square metre purpose built premises 
comprising production and plate 
storage and modern offices and is 
situated half way between Derby and 
Nottingham with corresponding excel-
lent infrastructure and communications

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

CASE STUDY

The shape of things to come
Many fabrication shops still assessing 
the merits and limitations of the latest 
fibre laser cutting technology verses 
conventional CO2 will be interested to 
know that one contract manufacturer 
is getting on with things, running two 
machines of each, side-by-side, togeth-
er with three waterjet machines and two 
press brakes. 

As a result of extensive recent invest-
ment, Nottingham-based Lasershape 
Ltd today operates four state-of-the-art 
CNC laser profiling centres from Trumpf. 
In August 2011, the company added 
two Trumpf CO2 lasers (a TruLaser 3030 
with 5kW resonator and a TruLaser 
3040) to its pair of TruLaser 5030 fibre 
models installed a year earlier.

For sheet thickness above 5mm, the 
CO2 machines are preferred; while 
anything thinner is processed using the 
company’s fibre technology. The latter 
also handle all of Lasershape’s reflective 
materials such as copper and brass. 

“When I think back to 2010, before 
we owned any Trumpf machines, 
Lasershape had reached a plateau,” 

explains the company’s Managing 
Director, Tim Leam. “We had run out of 
space and run out of machine capacity, 
which meant we had to move premises 
and invest in new equipment – one 
without the other seemed pointless.”

Despite the upheaval and the substan-
tial yet carefully considered capital 
expenditure, Lasershape has emerged 
the other side in a far more competitive 
position. It now employs more than 90 
people at its new 38,000 sq ft facil-
ity, which in terms of floor space is 
around double that of its previous site. 
The company operates 24 hours a 
day, seven days a week using four on/
four off, 12-hour shifts. And it has just 
received approval from one its major 
aerospace customers, Rolls-Royce. 

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

John Bishop
Retired job shop owner
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Did you go to MACH this year? 
April seems like a long time 
ago especially since the nation 

has been gripped by Olympic fever. 
So after the worlds best have stopped 
running, jumping and throwing stuff 
in the pursuit of precious metal our 
thoughts return back to how we mere 
mortals can also strive to achieve 
“faster, higher, stronger” businesses 
and dare I say profits. 

Exhibitions are a very traditional way of 
presenting products for sale or a means 
of promotion. The first “World Fair” was 
held in England in 1756 but the famous 
“Great Exhibition” (the one with the 
Crystal Palace) was held in 1851. This 
exhibition was heralded as changing 
everything from art, design, education, 
trade and even society. However, many 
are now asking if exhibitions have had 
their day. With today’s 'hashtag this' and 
'blog that' it is unlikely that a any new 
type of design or manufacturing tech-
nique will have been missed. 

Perhaps the opposite is true. There are 
so many companies and techniques 
available at the click of a mouse, but 
maybe we need exhibitions to filter 
down the myriad of adverts shouting at 
us to buy the latest whiz-bang robotic 
metal manipulating contraptions, to a 
level where we can see the wood for the 
trees. Being able to compare products 
and services side by side without the 
sales pressure of visiting a suppliers site 
is priceless. Even better, at an exhibition 
you get to poke at the latest gizmos and 
talk to a real person about current man-
ufacturing techniques without the fear 
that your interest might spark a deluge 
of injection moulding offers from China. 

Visit or Exhibit?
Clearly a visit to MACH, or any similar 
show, is an exciting change to the daily 
routine of being held up in a factory 
watching the sparks fly, but the main 
reason for going is surely the great 
opportunity they present to learn and 
network.

My company, Essex Laser Job Shop 
Limited, has recently adopted a policy 
of not exhibiting at shows such as 
MACH. This is mainly due to the cost-

reward balance and I can’t help but feel 
a couple of the main laser manufactur-
ers were not exhibiting at MACH this 
year for the same reasons as Essex 
Laser.

So few orders are won directly at the 
show that many people feel they are not 
worth the huge expense, not to mention 
the allocation of resources such as staff. 
However, it is impossible to measure 
the benefits that may arise from the 
increased awareness of your company 
or product resulting from the exposure 
of exhibiting.

Several of the other AILU job shop 
members who were exhibiting at MACH 
2012 have provided me with some 
feedback, and though it was mixed, it is 
mostly positive. 

Pros from exhibiting:
• Excellent exposure

• Quality leads

• Good feel for both customers & 
competitors

• Great networking opportunity

• Chance to promote your business/
product to different sectors

Cons from exhibiting:
• Expensive

• Long days & need several staff to 
cover the stand

• Time limit on your investment (the 
same money spent on a website 
lasts much longer)

• Many more students looking for a 
job than genuine customers 

Despite all this, the MACH show this 
year was as busy as ever. Apparently 
there are non-laser based manufacturing 
techniques too, who knew? Regardless, 
the absence of some laser manufactur-
ers left a bit of a hole in the show for 
me.

We seem to be happy in Britain to let 
our world leading exhibitions fall by the 
wayside. My personal favourite, The 
British International Motor Show, has 
become extinct due to both economic 
factors and the combined efforts of 
Geneva and Frankfurt. Will EuroBLECH 
force MACH the same way? I hope not! 
British manufacturing has endured some 
pretty tough times but the Olympics has 
help show the world that us Brits are 
still up there with the best on many lev-
els, and that especially in manufactur-
ing, we are “doing it right” every single 
day.

Exhibitions remain the best way to dis-
play our products and services and to 
show what is possible. Face to face 
human contact still beats any YouTube 
video or Skype chat when it comes 
to deciding where to spend our hard 
earned pennies. I strongly urge you to 
at least visit these shows and I hope we 
can all learn to justify the expense for 
the exposure rather than trying to offset 
the cost against the direct sales made 
during a show.

Contact: Mark Millar
E: sales@essexlaser.co.uk

Exhibitions: Are they worth it?
Mark Millar

Essex Laser Job Shop Limited

C
ourtesy: M

achine Technologies A
ssociation

OPINION

It is widely recognised that the 
future of manufacturing in the 
UK is in the provision of products 

and services having ever increasing 
value, and it is clear that laser mate-
rials processing (LMP) has a major 
opportunity to provide this. However, 
moving from the general to the par-
ticular presents a challenge: there are 
a number of major drivers of change 
in the manufactured product (such as 
cost, weight, time to market, environ-
mental impact) and it is the balance of 
these drivers that determines the suit-
ability and viability of any particular 
manufacturing process. 

For researchers involved in LMP R&D it 
is therefore important to monitor the ever 
evolving driver balance; in particular: (i) 
where things need to be done differently, 
both in manufacture and repair; (ii) where 
a change in emphasis affects the focus 
of process development. 

As an example, consider the use of 
lasers in aircraft manufacture. The cur-
rent trend is towards higher strength, 
lower weight and higher cost materials. 
The increased use of carbon fibre rein-
forced plastics has resulted in a need 
for a much greater use of titanium over 
aluminium, as shown in figure 1. Laser 
welding is an attractive option for joining 
and fabricating titanium structures.

The use of expensive materials means 
that buy-to-fly ratios are increasingly 
important, and alternative manufacturing 
options such as laser additive manufac-
ture have become viable. 

The trend in aircraft servitisation is from 
pure product to a more service oriented 
offering. This trend is changing the bal-
ance of drivers from a lower emphasis 
on manufacturing cost and a higher 
emphasis on life cycle costs, and with 
reliability and quality becoming crucial. 
In addition new repair and maintenance 
strategies are needed, providing further 
opportunities for LMP.

The supply chain for aircraft manufacture 
is expanding in length and breadth. A 
consequence of this is that laser proc-

esses needs to be more repeatable 
and portable between suppliers. There 
needs to be a determination to move 
from black art (specialised knowledge) in 
LMP to a more open and comprehensive 
specification of process parameter.

Survey of the UK laser community
In early 2012 I surveyed a selection of 
organisations representative of laser 
users, laser manufacturers, universities 
and other research organisations to pro-
vide a broad outlook for LMP in manu-
facturing. The survey revealed:

• A positive view about lasers in a range 
of applications that exploited the pre-
cision of laser processing 

• A very positive view about new mar-
kets developing, but mostly overseas. 

• Drivers for lasers use in manufacturing 
include environmental and operational 
benefits. 

• Some lack of understanding of laser  
processes.

• Significant interest in the availability 
of high brightness systems and direct 
diode systems suitable for keyhole 
welding, the need for low cost high 
average power and industrially reliable 
ultrashort pulse lasers, and high aver-
age power visible beam lasers.  

Inhibitors to laser use in industry
Identified inhibitors include: 

• A shortage of engineers skilled or 
knowledgeable in laser processing and 
its benefits.

• Companies that are 
too risk averse and/
or purely business 
driven.

• Lack of critical mass 
and a national centre 
of focus in coordinat-
ed, industry driven 
R&D in LMP to sup-
port UK industry.

• Concerns over laser 
radiation safety.

• Secrecy surrounding 
some laser applica-
tions and concerns 
that processes are 
not understood (the 
‘black art’ issue). 

• A bad previous experience of using 
lasers or a view that lasers have a 
poor reputation in manufacturing. 

• The focus of the indigenous UK laser 
industry on overseas opportunities.

• The high capital cost of systems and a 
lack of interface standardisation.

• In welding, the quality is often not as 
good as that of alternative processes.

• Pre processing requirements (e.g. fit 
up and surface condition) can be quite 
demanding.

• Processes are often sensitive to small 
changes in conditions.

The challenges for LMP in manufacturing
• The balance of the drivers in all indus-

try sectors is constantly changing; it 
needs responding and provides oppor-
tunities.

• Processes are needed that are appli-
cable to new materials and combina-
tions of materials.

• Processes need to be developed that 
are robust and devoid of black art.

• Processes should be transferable and 
not system specific.

• Processes need to produce parts with 
high quality and reliability in order to 
minimise whole life-cycle costs.

The outlook for lasers in manufacturing
Stewart Williams, Professor of Welding Science and Engineering at Cranfield 
University, reviews some of the opportunities and obstacles for laser materials 
processing in the UK

Based on a presentation given at the Farnham Castle Strategy Forum, 21 & 22 February 2012

Aluminium

Composites

Titanium

Steel

Other

MD-80 [1980] 787 [2000]

Figure 1: Drivers of change resulting in a dramatic shift in materials used. 
A comparison Over a period of 20 years the shift from Aluminium to composites 
has been accompanied by a massive increase in the use of titanium.

See Observations p 28
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There is an urgent need to improve the 
uptake of laser technology in UK manufac-
turing industry. The Technology Strategy 
Board (TSB) has identified the High Value 
Manufacturing (HVM) Catapult and in par-
ticular the MTC, one of its seven nodes, as 
the Centre where this should happen in the 
context of LMP. Will the MTC be striving to 
take on this leadership role?

The MTC already has research themes in 
welding, automation and non-conventional 
machining.  All three of these areas are 
using laser technology and I see this grow-
ing over the coming years.  While other 
centres within the catapult will also use 
lasers the MTC will have the most uses for 
this technology and will therefore be the 
lead centre.  We are already talking with a 
number of key players in the laser commu-
nity about using their equipment.

MTC can play a part in increasing the pen-
etration of LMP into UK manufacturing in a 
number of ways:-
• Developing new applications of lasers 

in manufacturing.
• Acting as a showcase for state of the 

art laser applications.
• Developing people with the skills to 

apply LMP in industry.

We currently have funding to do the first 
but the other two will require industry sup-
port if we are to do them seriously.

Many UK university groups undertake 
a significant amount industrial LMP 
Research and Development (the 2010 AILU 
survey of UK LMP R&D organisations iden-
tified 18). Will the MTC be a major com-
petitor for TSB and EU collaborative grant 
funding or should these university groups 
view the MTC as a potential partner (e.g. 
by providing access to facilities) or even as 
a potential subcontract provider?

Academic research centres certainly 
shouldn’t see us as competition for fund-
ing as our aim is not to replicate what 
they are already doing well but to take the 
work on from where they leave it and do 
the higher Technology Readiness Level 
(TRL) work. Depending on the research 
group this could be at TRL3 or it could 
be TRL5.  We could also provide access 

to facilities but I don’t see this as a major 
issue as universities seem to be very well 
equipped.  We are also keen to work with 
universities where they can provide access 
to equipment or expertise. For exam-
ple, we already have Sundar Marimuthu 
on secondment 2 days a week from 
Loughborough to help us grow our laser 
drilling activity.

As an industrial research centre, where do 
you see your strongest competition and 
challenges?

To be honest I don’t see that we have 
much competition for the kind of work we 
are looking to do. Most existing centres 
operate at lower TRL levels to where we 
intend to be. The challenge is simply to 
prove out laser systems at production 
volumes to demonstrate that they are reli-
able, capable and economically viable. We 
also need to ensure that there are enough 
people out in industry that have the skills 
and confidence to implement and oper-
ate laser systems as I believe that this is a 
major barrier.

The UK's first Fraunhofer Research 
Centre has recently been established at 
Strathclyde with LMP as an area of inter-
est. How would you compare the two 
business models? 

The Fraunhofer model has been used 
as the gold standard for a long time. My 
experience suggests that while they have 
strengths in gaining European funding 
and for doing research at TRL 3-4, their 
capability at TRL 5-7 is not as good as it 
could be. It is in this area that I hope the 
Catapult model will prove to be superior.  
We haven’t as yet managed to show this 
and there are issues with gaining funding 
in this area due to concerns about state 
aid rules. I am convinced however that 
we need to resolve these and work pre-
dominantly in this area if we are to support 
growth in UK manufacturing.

How will TSB funding of the Catapult at the 
MTC be reconciled with the private income 
and investment of the founding owners 
and members with regard to what work is 
undertaken and how it is executed?

The Catapult funding is being used to 
allow us to build capability in different 
research areas.  This capability is then 
funded by industrial income to deliver 
results that they can directly apply within 
their businesses. Our Technology Advisory 
Board is where we get input from the 
members about their future requirements. 
This is used to build our technology road-
maps and hence our equipment invest-
ment programme. It has taken some time 
to get this process working but I think we 
now have a robust and capable process.

Will the MTC equipment be accessible to 
the SMEs that make up the majority of UK 
manufacturing industry? And will the MTC 
be providing training for graduates to pre-
pare them for working in industry? 

Our equipment is available to SMEs, 
though I recognise that there are sig-
nificant issues in making centres such 
as ours economical for small companies.  
We still have much work to do to try and 
ensure that we have funding in place to 
subsidise access for smaller companies.  
We are determined to do this as many 
SMEs are the best place to implement 
innovative solutions.

In terms of graduates we have just 
recruited 12 into our graduate training pro-
gramme. They will support our research 
programmes and will be given the skills to 
run the equipment we have at the MTC. 
I hope that some will stay on to become 
our research engineers of the future and 
that others will move to our member 
companies to embed the solutions we 
develop into full production. We have also 
taken on a similar number of apprentices 
and a number of SMEs are already talk-
ing to us about putting apprentices into 
our scheme, with a view to them returning 
once they have the required skills.

Laser R&D at the higher TRLs 

Interview with Ken Young
Technical Director of the MTC

The Technical Director of the Manufacturing Technology Centre addresses 
the challenge of bringing laser applications into UK manufacturing 

The AILU INTERVIEW PRESIDENT'S MESSAGE

The day job seems to have been 
incredibly busy over this so-called sum-
mer. But it’s not just the day to day 
activity of the University that has kept 
me occupied. OK, getting married was 
a very Important part of the summer, 
but also there is working with Mike and 
Neil on initiatives to promote AILU.

Of these initiatives ILAS2013, taking 
place next March, has already taken up 
many hours of planning for the organis-
ing and technical programme commit-
tees within AILU. Its importance to AILU 
lies in the unique opportunity it pro-
vides the LMP community, especially 
within the UK, to come together and 
to present the many new and ongoing 
activities within this field. We need your 
abstracts now for this flagship event.

The time and money involved in organ-
ising ILAS are high and its success has 
therefore become very important to the 
Association, both technically and finan-
cially. So, in these uncertain times, is it 
wise for AILU to put so many eggs into 
the one basket?

To answer this question I can do no 
better than refer to the outcome of the 
two day residential meeting at Farnham 
Castle, funded by the Department of 
Business, Innovation and Skills. At this 
workshop AILU members, and repre-
sentatives of other agencies including 
the ESPKTN and EPSRC, sought to 
establish a strategy for LMP in the UK. 
Mike has produced a comprehensive 
report of the meeting and has provided 
a summary in this magazine issue. 

The report identifies several needs, prin-
cipally: The need for a LMP road map 
for development within the UK, the need 
to increase the visibility of LMP to UK 
industry, and the need to supply skilled 
personnel who are aware of LMP solu-
tions to manufacturing requirements and 
have the necessary skill and initiative 
to pursue the laser option. Throughout 
the workshop there was an awareness 
of UK weaknesses but an optimism that 
solutions can be found, and AILU was 
recommended to take forward several 
of the workshop's actions. 

So yes, as the Farnham workshop 
demonstrated, there is within the UK 
LMP community an optimism and a 
will to make things happen, and it is 
wise for AILU to put so many eggs into 
the ILAS2013 basket. In doing so we 
reinforce our confidence in the impor-
tance of laser processing in our high 

value manufacturing 
economy.

The ILAS preparations 
to date have focused 
on: (i) providing a 
programme that will 
deliver LMP reviews, 
a business forum and 
research papers; and (ii) offering a UK 
venue that is readily accessible, conven-
ient and conducive to good networking. 

The venue for ILAS2013 is the 
Nottingham Belfry Hotel on the outskirts 
of Nottingham close to the M1. I visited 
the hotel in June and have to say that I 
think it will meet all the needs for ILAS 
that we have set. The conference area 
is in a well defined part of the hotel and 
allows us up to five conference rooms. 
At the moment we are planning on 3 
parallel conference sessions and an 
exhibition area. The hotel facilities are 
as would be expected for a 4-star busi-
ness venue, and will offer comfortable 
accommodation and refreshments for 
the two days.

The challenge that remains is the pro-
gramme: we have the plenary speakers 
lined up, so too the session titles and 
Chairs. All we need now are the pre-
senters! For this we must rely heavily on 
members of the LMP community, and in 
particular the readers of this magazine, 
hoping that they will see the value of 
taking an hour or two out of their busy 
schedules to submit a short abstract 
before the deadline: 24th September. 
Potential speakers should appreciate 
that this is not exclusively an academic 
conference; it is designed to engage 
the whole LMP community and we 
want to hear from that community. 

In my observations on Mike's article 
on the Farnham report (see p 22) I ask 
AILU members to support the activities 
that arise out of the recommendations 
and the opportunities they present 
to drive forward our industry. ILAS 
presents a similar opportunity and I 
want to see it grow. I ask all members 
to get behind this symposium, partici-
pate and promote it. Together we can 
make ILAS in 2013 a great event, one 
that becomes recognised in the wider 
European calendar. 

As I approach the last 6 months of my 
tenure as President, Farnham and ILAS 
fill me with optimism and give me so 
much to look forward to.

Martin Sharp        m.sharp@ljmu.ac.uk

PRESIDENT'S MESSAGEHow do you see the industrial use of 
lasers changing in the short to medium 
term in the UK, and to what degree will 
your activities mirror these changes?  

The uptake of lasers in the UK is running 
behind some other countries such as 
Germany despite the capability we have 
in early stage research and development.  
We need to make sure that industry has 
a place they can come in order to get an 
unbiased view on the use of lasers for 
their application and also to help to prove 
it out at minimal cost.  I hope the MTC 
can provide this but we will need the sup-
port of laser providers. Rather than mirror 
the use in industry MTC needs to lead 
industry and once the capability to use the 
technology and the user base has been 
built we can move out of those areas and 
allow industry to look after itself.

What can you say at the present time 
about the LMP technologies and activities 
that are planned for the MTC?

We have a robotic laser cell with a 20 kW 
fibre laser on order. This has capability 
for both welding and cutting.  We already 
have a five axis DMG laserdrill and also a 
laser cladding machine we have built our-
selves based around a 200 W fibre laser.

Will MTC research be dominated by aero-
space applications and activities centred 
on major capital expenditure? 

Our founder members are all aerospace 
companies so we have a very strong pres-
ence in that sector. We are actively look-
ing to move into other sectors and some 
of our more recent members (Siemens, 
Nissan, Hexagon, Nikon, Renishaw for 
example) are in other sectors or are strong 
across a wide range of sectors. Our great 
strength is our ability to do large scale 
capital intensive work but we are equally 
happy taking on short term projects where 
we have suitable resources.

AILU supports all initiatives that benefit 
LMP in the UK and has a major activity 
in knowledge transfer, with workshops an 
important one of these. Can we expect to 
see the MTC running its own regular LMP 
knowledge transfer events in the future?

I’m not sure that we will run LMP events 
specifically ourselves. There could well be 
LMP content in some of the events that 
we do run however. For any events we will 
be looking to partner with relevant trade 
bodies to ensure maximum impact from 
our work. I am sure that we will be work-
ing with AILU over the next few years.

E: Ken.Young@the-mtc.org
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Letter to the Editor
Unsafe or what!
In the latest issue of the AILU magazine 
(issue 66) your editorial on safety CE 
markings etc mentioned that “a telecoms 
meeting will have occurred by the time 
this piece is published”.

I wrote an article on our blog http://
laserbeamproducts.wordpress.
com/2011/11/11/glass-mirrors-and-co2-
lasers-dont-mix/ last year about glass 
mirrors being used with CO2 lasers. 
At the slightest excuse these fail by 
cracking apart, falling out of the pathetic 
mount, allowing the beam to escape.

We had a call last week from a new 
customer looking to buy a replacement 
mirror for the broken glass one that her 
Chinese laser came fitted with. She had 
a sharp intake of breath to find that a 
copper mirror cost £50. She said that 
she “would see”, as glass ones were 
much cheaper, and I replied “not if the 
laser gets into your eye you won’t.”

This week she placed an order, and I find 
she is a “mobile one woman business” 
with a bus. She travels around and hosts 
craft-based birthday parties, kids activity 
days, holiday clubs etc, and good for her 
it sounds fun. 

Unfortunately she uses this Chinese 
made CO2 laser plotter with the kids, to 
make signs, badges, stencils etc with.  

Can you bring this up in your telecoms 
meeting if it hasn’t happened? What do 
you guys think?     

I’ll confess to being rather gung ho about 
safety in my younger days, but this can’t 
be a good idea!

Mark Wilkinson    Laser Beam Products
E: sales@lbp.co.uk

As readers will note on p 1 (Association 
news) an AILU Laser Machine Safety 
Group has been set up, which will deal 
with, among other things, issues relating 
to unsafe laser products and practices. 

Thanks to Mark's letter, the use of glass 
turning mirrors in flatbed CO2 laser 
plotters has been added to what is now 
a long list of things to look out for in 
the guidance document that this group 
intends to produce. Other issues relate 
to poor electrics, the chiller design, 
interlocks, E-stops, ventilation and 
operational support. 

Mark's email refers to a 'Chinese Laser', 
because this is what it was, but the LMS 
Group is keen to point out that examples 
of serious safety failings are not limited 
to low cost laser machines and certainly 
not only to Chinese products.  

Industrial uses for Lasers: a 1962 
perspective
The list of applications below was 
amongst some archive material sent 
in by Clive Ireland. It appeared in the 
magazine 'Factory' in April 1962 and 
includes some fascinating possibilities:

• Cut, weld or fuse metals or 
refractory materials from a 
distance, in a vacuum, special 
atmosphere, or transparent 
enclosure, with no work piece-tool 
reactions.

• Drill precise deep holes or make a 
molecular sieve from any opaque 
sheet material.

• Remove, by vaporization, precise 
amounts of metal at exact 
locations on surfaces moving at 
high speed.

• Remove molecular-sized bits of 
metal for spectrographic analysis 
without disturbing or heating 
adjacent material.

• Measure distance between points 
over any line-of-sight distance at 
accuracies better than a millionth 
of an inch.

• Control chemical processes 
through precise localized 
heating or selective excitation of 
molecules.

• Sterilize instantaneously precise 
areas for pharmaceutical or food 
industry needs.

• Improve drastically resolution and 
accuracy of photography or other 
optical applications of light.

• Provide high-security, license-
free, line-of-sight inter-plant 
communication for thousands of 
simultaneous computer, closed-
circuit TV, or telephone circuits. 
(Eventually, a single laser beam 
will carry more information than 
all the radio, TV, and microwave 
channels in existence.)

• Separate our selected isotopes 
from mixtures, conceivably in a 
single step.

• Split friable ores or materials by 
applying intense heat gradient at a 
point of weakest bond.

• Prepare surfaces of refractory 
materials for optimum bonding 
with overlay coatings.

• De-gas materials in high vacuum 
systems to extend usable life.

The next revision (Edition 3) of 
EN 60825-1 Safety of Laser Products 
- Part 1: Equipment classification and 
requirements, due out early in 2013, will 
introduce a new Class 1C. 

The “C” in Class 1C is derived from the 
mode of operation where laser radiation 
above the AEL of Class 1 can be emitted 
only when the applicator is in contact 
with (or very close to) the skin or internal 
body tissue, and Class 1C is explicitly 
restricted to equipment designed for 
contact application with the skin or 
non-ocular tissue. The key requirement 
is that during laser operation the ocu-
lar hazard is prevented by engineering 
means, i.e. the accessible emission is 
stopped or reduced to below the AEL 
of Class 1 when the laser/applicator is 
removed from contact with the skin or 
tissue. During operation and when in 
contact with skin or non-ocular tissue, 
irradiance or radiant exposure levels may 
exceed the skin MPE as necessary for 

the intended treatment procedure

Class 1C has been introduced because 
these products currently exist in the 
marketplace (for medical, diagnostic, 
therapeutic or cosmetic procedures such 
as hair removal, skin wrinkle reduction, 
acne reduction) and the control meas-
ures normally specified for Class 3B or 
4 laser products are inappropriate for 
them. Note however, as with all embed-
ded laser products, there can be a laser 
beam hazard during maintenance or 
service activities. 

It is not sufficient to classify a product as 
Class 1C only under IEC 60825-1 with-
out consideration of requirements speci-
fied in applicable vertical product safety 
standards. ('Vertical' standards are 
ones that are relevant to only particular 
industries) For example, consideration of 
use of a Class 1C laser for contact with 
the eyelids, are beyond the scope of 
this standard and would be specified in 
applicable (medical) vertical standards. 

Safety Questions and Answers

In the normal open factory environment, 
it is very unlikely that a risk assess-
ment would allow one of these laser 
systems to be used without meeting the 
requirements of a Class 1 laser product 
i.e.  human access would have to be 
prevented.

The Laser Process Machine standard 
EN ISO 11553-1 requires that: (i) for 
all environments that are unrestricted 
and uncontrolled, unauthorised human 
access must be prevented by engineer-
ing means; (ii) for environments that are 
restricted or controlled, unauthorised 
human access can be prevented by 
either engineering or administrative 
controls. 

So if, in a restricted and/or controlled 
environment, a risk assessment shows 
that total guarding is impracticable, the 
laser could be operated with incom-
plete guarding. In this case, PPE would 
need to be implemented with admin-
istrative control of the operating area 
defined by engineering controls (e.g. a 
dedicated room) with adequate training 
and supervision.

There is a responsibility on the user 
(particularly in industrial applications) to 
use equipment in a safe way.  However, 
in my opinion the supplier of the equip-
ment should ensure that it conforms to 
established National and International 
requirements (appropriate Directives and 
Standards and even industry customary 
good practice) and that it is imperative 
that advice and guidance be provided 
by the Supplier about the safe incorpo-
ration of the equipment and its use.

With regard to YAG (or fibre) lasers, my 
experience indicates that within the 
normal open factory environment, it is 
very unlikely that the risk assessment 
would allow one of these lasers to be 
used without meeting the requirements 
of a Class 1 laser product. This requires 
both that the level of emissions is below 
the Class 1 AEL and also that in normal 
operation human access is prevented 
by engineering means. This usually 
means total enclosure as the hazard 
distances (NOHD's) for the main beam 
and partial reflections are likely to be 
too large to allow protection by sepa-
ration, so guarding would be the only 
practical option. 

I do not think you could (or should) 
restrict the sale of a product just 
because it may be used in an unsafe 
manner (ultimately this would prohibit 
the sale of kitchen knives or garden 
forks!); rather, there is a responsibility 
on the user (particularly in industrial 
applications) to use equipment in a safe 
way. However I do strongly subscribe 
to the view that equipment should 
conform to established National and 
International requirements (appropriate 
Directives and Standards or even indus-
try customary good practice) and that it 
is imperative that practical advice and 
guidance be provided by the Supplier 
about the safe incorporation of the 
equipment and its safe use.

Mike Barrett       Pro Laser Consultants
E: mikeb@prolaser.co.uk

Safety Questions and Answers

As a Certified Laser Protection Advisor 
I can assure your employee that laser 
radiation presents no risk to the baby 
she is carrying.

The reason for this is that, over the full 
range of wavelengths that commercial 
lasers operate, the radiation output is 
blocked by the skin. Skin injuries and of 
course injuries to the unprotected eye 
are well understood, and over the 50 
year history of people being exposed 
to laser radiation there have been no 
medical conditions developing to sug-
gest additional issues.

The above comments relate only to the 
potential hazard of exposure to laser 
radiation. There are also, of course, 
non-beam hazards associated with 
laser work – for example fume and 
mechanical hazards. 

Further information can be found at, 
for example, http://www.ceridian.co.uk/
connection/articles/health-safety-
update4/ (see web page opposite).
Quoting from the Ceridian site: 
Employees have a legal responsibility 
to assess possible risks to new and 
expectant mothers in the workplace. 
Once these risks are identified, the 

new or expectant mother is entitled 
to a change in working conditions, be 
offered more suitable alternative work, 
and if that’s not possible – suspended 
from work on full paid leave.

The HSE has outlined the hazards 
which could pose as a risk to expectant 
mothers under the headings of physi-
cal hazards (one of which is 'radiation'), 
biological agents, chemical hazards, 
and working conditions (which refer 
to exposure to smoke, which could 
include laser generated fume).

Mike Barrett       Pro Laser Consultants
E: mikeb@prolaser.co.uk

20 21

I have noticed at exhibitions an increasing number of laser marking and welding units 
for sale that are not completely enclosed. I appreciate that the lack of enclosure is in 
order to provide lots of access so that large or oddly shaped parts can be mounted 
under the beam, but most of the lasers in question are Class 4 near infrared sources, 
which present an extreme dazzle hazard, and the sale of such equipment seems to 
place a lot of risk and responsibility on the user.

My understanding of ISO 11553-1 'Safety of machinery - Laser processing machines 
- Prt 1: General safety requirements' is that machines must be Class 1 to comply.

One of our employees has become pregnant and has raised concerns about working 
with Class 3B & Class 4 lasers and in particular the effect that laser radiation could 
have on the foetus.

The sale of unguarded laser processing equipment Safety issued during pregnancy

The new Class 1C
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The industrial laser is the most 
flexible and innovative tool avail-
able to manufacturers and is 

a key technology for 21st Century 
manufacturing, including many sec-
tors such as aerospace, automotive, 
energy and medical that are critical to 
the UK’s future. Yet the use of Laser 
Materials Processing (LMP) technol-
ogy by UK manufacturing industry is 
only about 10% that of Germany, per 
unit of manufactured output. [2] The 
challenge is to stimulate the growth 
of industrial laser use in the UK and 
to develop the indigenous manufac-
turers of industrial lasers and inte-
grated LMP systems who, faced with 
a relatively weak home market, are 
currently exporting more than 80% of 
their products.

This report is based largely on the views 
expressed during a two day UK Laser 
Materials Processing Strategy Workshop 
at Farnham Castle, Surrey on 21 & 22 
February 2012, which was sponsored by 
the Department of Business, Innovation 
and Skills (BIS). The delegates included 
a number of the leading figures of the 
UK industrial laser community, repre-
senting laser product and service provid-
ers, researchers and industrial users. 

The potential of LMP in manufacturing
More telling than all the arguments that 
can be made in support of LMP appli-
cations is the continued high rate of 
development in laser sources and beam 
delivery technology, opening up new 
applications and improving established 
ones. So it is that in some application 
areas (e.g. cutting, marking) LMP can be 
regarded as a mature technology, whilst 
in others its potential is probably far from 
full realisation.

Among the advantages and worthy of 
special mention are:

• Non-contact processing (e.g. the 
‘ever-sharp’ tool)

• Controlled welding with low distor-
tion and minimum heat input

• High speed and flexibility

• Ablative ejection (cold machining) of 
material at micron-scale resolution

• Accurate and precise energy delivery. 

• Versatility (e.g. cutting, welding and 
marking with the same laser source).

• Processing of difficult (e.g. especial-
ly hard or soft) or multi-component 
(e.g. composite) materials.

• Sub surface processing by choice of 
material and laser wavelength. 

• Digital interface for CAD/CAM com-
patibility.

Hardware costs are typically high and for 
many applications a significant amount 
of research and development is required 
to demonstrate full production reliability. 
On the other hand, capital and running 
costs of laser sources are falling and 
a number of global drivers (including 
legislative pressures, miniaturization, 
quality and reliability, and metal additive 
manufacturing and other new processes) 
together with specific applications in the 
aerospace, automotive, energy, micro-
electronics and the medical sectors are 
all pointing towards a very healthy future 
for industrial LMP technology. [3]

LMP in the UK
The UK was a world leader in industrial 
laser source development and LMP 
through the 1970’s and 80’s, but then a 
lack of investment and a general decline 
in UK manufacturing industry led to a 
gradual decline to the current position 
where most of the >12 laser source 
manufacturers in the UK are SMEs; 
though the academic R&D community in 
LMP is still thriving. 

Key strengths of the UK LMP community
• A vibrant laser job-shop sector of 

over 400 SME sub contract sup-
pliers, providing batch laser-based 
manufacture and a significant 
amount of technology transfer. [4]

• An active R&D community of over 
16 university research groups with 
significant LMP activity. [5]

• A stable base of >12 laser source 
and >20 system manufacturers.

• A relatively small and mainly  
isolated group of users of LMP in 
manufacturing.

• Network and knowledge transfer 
through the Association of Laser 
Users (AILU) and a number of gov-
ernment-funded organisations. 

Weaknesses of the UK LMP community
• The UK university system for R&D 

does not meet the needs of industry 
(as judged by cost, timescale and 
facilities), nor is it effective in trans-
ferring research results to industry.

• There is a lack of facilities in the UK 
for cost-effective LMP demonstra-
tions and process development.

• The small and fragmented indig-
enous laser source and system 
manufacturing industry relies heavily 
on overseas opportunities and lacks 
the funds to fully exploit overseas 
demand for LMP technology.

• Potential industrial end users show 
a serious lack of awareness of the 
benefits of LMP. This includes proc-
ess engineers in manufacturing, 
too few of which have a sufficient 
knowledge to identify an application 
for LMP and assess its potential.

• There is no strategy for the develop-
ment of LMP in the UK.

Opportunities
UK Government recognition of the 
importance of manufacturing and in par-
ticular the emphasis on the aerospace, 
oil and gas, automotive and medical sec-
tors, all of which are potential big users of 
LMP technology, is all very positive. 

The launch of the High Value 
Manufacturing Catapult in 2011 and 
more  recently the formation of a 
Fraunhofer Centre for Applied Photonics 
will provide new routes for technology 
transfer. 

Threats
The main threat to the UK must be that 
manufacturing of LMP sources and sys-
tems will continue to decline in the face 
of increasing overseas competition; and 
without at least a medium term govern-
ment commitment to supporting knowl-
edge transfer and industrial R&D in LMP 
there will be no significant improvement 
in its industrial implementation in the UK.

Conclusions
Industrial uptake of LMP
If the UK wants to emulate the success 
of Germany in manufacturing it will have 
to adopt LMP with more vigour than it 
has to date. SME businesses provide 
the vast majority of UK manufactured 
output, and for them the capital outlay 
and R&D requirements are major obsta-
cles to LMP implementation, made all 
the harder by the shortage of LMP-savvy 
professional engineers in leadership 
positions in industry.

The shortage of facilities in the UK for 
cost-effective LMP demonstrations and 
process development is also a major 
impediment. The vast majority of SME 
manufacturing companies have to rely 
on the limited amount of free or low cost 
speculative R&D that laser job shops 
and LMP source and system suppliers 
are willing to provide.  

LMP supply in the UK 
The UK's laser-based engineering sub-
contract sector contributes significantly 
to the LMP technology transfer and 
basic R&D activities in the UK, providing 
services in laser cutting, welding, micro-
processing, cladding, additive manufac-
ture, marking and engraving.

The UK has a thriving academic LMP 
R&D community. Yet whilst some uni-
versities have been successful in spin-
ning off LMP-based companies, all are 
constrained from being fully effective in 
transferring their research output into 
industry. Furthermore, graduate engi-
neers generally leave university with 
insufficient awareness of what LMP has 
to offer.

The UK has world class laser source and 
system integration know-how, but manu-
facturers of LMP sources and systems 
typically export up to 85% of their prod-
ucts, a reflection of both their success 
in niche sectors and the relatively poor 
uptake of LMP in the UK. Though suc-
cessful to date, there are concerns for 
the future: most are SMEs, the industry 
is fragmented by an overly competitive 
home market, and they lack the funds to 
fully exploit the overseas demand upon 
which they rely so heavily.

Recommendations
Strategy for utilisation and development
For the UK to make effective use of its 
LMP capabilities there clearly needs to 
be a medium to long term strategy for 
LMP utilisation and development in the 
UK. AILU should, as a matter of some 
urgency, initiate the production of a UK 
roadmap. 

Technology and knowledge transfer
A new 'power of lasers' LMP technology 
and knowledge transfer programme for 
UK manufacturing industry is needed. 
A key objective should be to address 
the needs and limitations of SME manu-
facturing companies. This could be a 
programme of basic level presentations 
on laser technology and LMP, an exhibi-
tion of laser-related product and service 
providers and a tour that included dem-
onstrations of LMP in action. Further, as 
part or in parallel with this programme, 
(subsidised) LMP application trials would 
need to be offered.

The material on the AILU Design for 
Laser Manufacture web-based library 
should be expanded in a further effort 
to encourage design engineers to ‘think 
laser’ at the design stage and, by pre-
senting examples of laser-manufactured 
parts, stimulate new designs with higher 
functionality/value. 

The supply of LMP-aware engineers
‘Design for manufacture by laser’ should 
be included in the syllabus of university 
engineering courses with the aim of cre-
ating more young engineers with LMP 
awareness and research capability. At 
the postgraduate level, more stipends to 
be created for MSc students wishing to 
study LMP applications. 

Support for LMP-based manufacturing
Initiatives should be introduced for UK 
manufacturing companies wishing to 
invest in high-tech UK-supplied (laser) 
capital equipment, especially ones that 
favour SMEs wishing to adopt high value 
added manufacturing technologies and 
processes. 

Possibilities for such initiatives include: 
Government support for discussions and 
trial with an approved R&D provider; tax 
breaks and government-backed loans 
for the purchase of equipment; a scrap-
page scheme to encourage investment 
in up to date LMP technology.

More targeted export support should be 
provided for the UK SME manufacturers 
of LMP sources and systems.

Providing industrial R&D support
With a relatively small amount of fund-
ing, laser job shops and commercial 
LMP source and system suppliers, who 
already provide the bulk of basic LMP 
R&D activity in the UK, could offer much 
more. Linked to a LMP technology and 
knowledge transfer programme and cen-
trally administered, it could be a highly 
effective way of introducing utility LMP 
applications into UK SME manufacturing 
industry.

The establishment of a National LMP 
Demonstration Centre should be con-
sidered, primarily for testing applications 
a little beyond the means of laser job 
shops and commercial LMP source and 
system suppliers. 

Specialist industrial R&D centres
The LMP research community should 
engage as fully as possible with the High 
Value Manufacturing Catapult, and con-
sideration should be given to establish-
ing a new operational node dedicated to 
LMP technology and applications.
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MICRO-MACHINING MICRO-MACHINING

Ultra-short pulse laser micro-machining of steel with 
radial and azimuthal polarisation

Olivier Allegre, Walter Perrie, Eamonn Fearon, Stuart Edwardson, Geoff Dearden and Ken Watkins

The past two decades have seen 
significant developments in 
ultra-short pulse laser micro-

processing. Ultra-short (femtosecond 
and picosecond) pulses allow sub-
micron precision processing with very 
little thermal damage and as a result 
their use is becoming increasingly 
widespread in industry. Manufacturing 
applications include the very precise 
drilling of holes for fuel-injection noz-
zles, the processing of silicon wafers 
and the precise machining of medical 
stent devices.

Laser-material interactions are known to 
be strongly influenced by the fluence (i.e. 
J/cm2), pulse duration, wavelength and 
polarisation of the incident laser beam. 
In particular, polarisation affects both the 
efficiency and the quality of ultra-short 
pulse micro-processing. In an earlier 
paper in this magazine ('Controlling 
polarisation in short pulse laser micro-
drilling' Issue 60, pp26, 2010), we 
described the beneficial effects of 
dynamically switching the polarisation 
direction of a femtosecond laser beam 
on the helical drilling of high-aspect-ratio 
micro-holes in a steel plate. We used a 
novel polarisation trepanning technique 
involving a dynamic liquid crystal device. 
To our knowledge, this had never been 
achieved prior to our work. 

The latest technological developments in 
liquid crystal devices make them a valu-
able tool in laser processing for a range 
of industrial applications. For example, 
the potential benefits of using a radial 
or azimuthal mode of polarisation for 
laser machining have been studied 
theoretically for several years, although 
producing these modes experimentally 
was extremely difficult. The recent devel-
opment of liquid crystal devices such 
as Spatial Light Modulators (SLM) has 
made it relatively simple and cost effec-
tive to produce a radial or azimuthal 
polarisation. In this work, a phase-only 
liquid crystal SLM has been used to 
convert a linearly polarised femtosecond 
pulse laser beam to a radially or azi-
muthally polarised beam.

Experimental Set-up
The essential elements of the experimen-
tal set-up were a Clark-MXR CPA2010 
femtosecond laser (160 fs pulse width, 
775 nm wavelength, 1mJ maximum 
pulse energy, 1kHz repetition rate) and a 
“polarisation mode converter”, compris-
ing a Hamamatsu X10468-02 LCOS-SLM 
(Liquid Crystal On Silicon SLM) and a 
zero-order quarter-wave plate.

The SLM consists of a 800x600 pixel 
array of liquid crystal phase retarders. 
In this paper, the SLM induces a vortex 
phase pattern by instigating a gradual 
change in the phase shift between adja-
cent pixels. The resulting laser beam 
has the required vortex phase front. The 
quarter-wave plate converts this phase 

front into either a radially or an azimuth-
ally polarised vortex mode. This means 
the resulting beam modes not only have 
a polarisation structure (i.e. radial or 
azimuthal), but also a phase front with a 
vortex structure (i.e. a helical phase front 
with a corkscrew-shaped structure). As 
can be seen in Figure 1, the difference 
between producing a radial or azimuthal 
polarisation is in the orientation of the 
vortex phase pattern generated by the 
SLM. The beam profiles transmitted 
through a polarisation analyser can be 
seen in Figure 2.

Surface Processing
Laser Induced Periodic Surface 
Structures (LIPSS) are produced by laser 
irradiation of a solid material close to 
its ablation threshold. LIPSS have been 
widely observed since the early 1970s, 
and it has been found that they develop 
in a direction perpendicular to that of the 
polarisation vectors of the beam [1]; in 
this way the polarisation vectors struc-
ture at the focal plane can be imprinted 
into the surface of a work-piece. 

To produce LIPSS, the surface of a stain-
less steel work-piece was marked with 
the laser pulse energy attenuated to 
5μJ (1.5J/cm²), with the mode converter 
producing a linearly, circularly, radially 
and azimuthally polarised beam in turn. 
Figure 3 shows the resulting LIPSS. The 
linearly polarised beam produced recur-
ring linear structures oriented perpen-
dicular to the direction of polarisation 
(Figure 3a). This is consistent with the 
experimental results described in [1]. 
With circular polarisation, no structure 
can be clearly identified, as expected 
(Figure 3b). The radially polarised beam 
(Figure 3c) produced periodic curved 
structures, directed perpendicular to the 
polarisation lines and generally pointing 
radially. The azimuthally polarised beam 
(Figure 3d) produced an almost circular 
pattern around the centre. These obser-
vations imply that there is an inversion 
in the state of polarisation at the focal 
plane i.e. the radially polarized collimated 
beam from the mode converter produced 
an azimuthally polarized focal region and 
vice versa. It can also be seen in figure 

3 that the size and shape of the laser 
spot are affected by the polarisation and 
phase structure of the beam.

In the machining tests described below 
it is the state of polarisation at the focal 
plane that is referred to. 

Polarisation effects
Early theoretical models predicted that 
a radial polarisation improved machin-
ing efficiency significantly more than 
circular polarisation [2]. In our machining 
experiments this was investigated using 
a scanning galvo system with a flat field 
lens to machine sets of three square 
holes (one for each polarisation mode 
- radial, azimuthal and circular) in thin 
stainless steel sheets.  

A laser pulse energy of 75 μJ was used, 
corresponding to a fluence at focus 
of ~24 J/cm² (c.f. 0.16 J/cm² ablation 
threshold [3]). The holes were of 650 μm 
side and the test plates were of 210, 310 
and 400 μm thickness. Figure 4 shows a 
sample set of results.

For a fixed total scan durations per hole, 
starting at a duration for which all holes 

were completed and then gradually 
shortening the time and checking 
which of the three holes were suc-
cessfully cut-out, differences in time 
to complete the hole appeared only in 
thicker (400 and 310 μm) sheets (cut 
out time 9 min for azimuthal, 8.5 min 
for circular, 8 min for radial polarisa-
tion in the focal region). Under these 
experimental conditions, radial polari-
sation reduces the minimum laser 
exposure duration by ~6% or ~11% 
compared to circular or azimuthal 
polarisation respectively.

The higher efficiency of a radially 
polarized focal region is related to the 
internal reflections that occur during 
the machining of the micro-channels. 
Radial polarisation has a higher 
absorptivity than azimuthal, because 
internal reflections on the side walls 
of the machined structures are always 
p-polarized in the former case and 
s-polarized in the latter case.

By measuring the cross-section area 
of the side walls of the cut-outs, the 
overall volume of ablated material 

was estimated. It was found that radially 
and azimuthally polarized beams ablated 
approximately 20% more material than 
a circularly polarized beam, a result that 
can be explained with the difference in 
the size of the laser spots at the focal 
plane (see figure 3). 

As seen in Figure 4 there are fewer rip-
ples on the exit grooves for the radially 
and azimuthally polarised beams than 
for the circular polarised beam. These 
findings are consistent across the full 
range of stainless steel plate thicknesses 
and exposure times tested here.

Conclusions
A "polarisation mode converter" based 
around a phase-only liquid crystal spatial 
light modulator has been shown to suc-
cessfully convert the polarisation of a 
femtosecond pulse, near infrared laser 
beam from linear into other forms of 
polarisation (radial, azimuthal, circular).

A novel technique involving the produc-
tion of Laser Induced Periodic Surface 
Structures on stainless steel has 
revealed the vector structure of polarisa-
tion modes at the focus of the beam. 
For the first time this has allowed the 
complex polarisation vector structure of 
radially and azimuthally polarised beams 
to be visualized, a notoriously difficult 
thing to do. This work has shown that 
geometrical effects can lead to an inver-
sion in the state of polarisation in the 
focal plane i.e. a radially polarised beam 

becomes azimuthally polarised in the 
focal plane and vice versa.

Micro-machining on stainless steel with 
the laser beam in different polarisation 
modes has revealed that, consistent with 
its higher absorptivity, laser radiation that 
is radially polarised in the focal plane is 
the most efficient mode for machining 
micro-channels.

To our knowledge, this work is the first 
detailed investigation looking at the 
effects of radial and azimuthal polarisa-
tions on femtosecond pulse laser micro-
processing of stainless steel. Future 
work will investigate femtosecond pulse 
laser micro-machining of semiconductor 
and dielectric materials with these polari-
sation modes.
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Figure 1: Vortex phase patterns generated by 
SLM to convert a linear polarisation into a) radial 
polarisation or b) azimuthal polarisation.

Figure 2: Beam profiles observed with a CCD 
camera after transmission through a polarising 
filter. The colour coded scale represents the 
amplitude of the beam. 

a) Radial polarisation vector structure. 

b) Azimuthal polarisation vector structure. 

c) With radial polarisation, only the horizontal 
components of the vectors structure i.e. on the right 
and left hand side of the beam axis, are transmitted 
through the analyser. 

d) With azimuthal polarisation, the horizontal 
components of the vectors structure are on the top 
and bottom of the beam axis.

Figure 3: Optical micrographs showing the polarisation 
structures in the focal plane of the micro-processing 
set-up, imprinted into the surface of a stainless steel 
work-piece using LIPSS produced by 15±5 femtosecond 
pulses at 5 µJ per pulse (1.5 J/cm²). The arrows show the 
direction of the polarisation vectors. The mode converter 
successively produced laser beams polarized: (a) linearly; 
(b) circularly; (c) radially; and (d) azimuthally.
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Figure 4: Exit cut of holes in a 310 µm thick 
stainless steel sheet, using (l to r) azimuthal, 
radial and circular polarizations. Key parameters: 
775nm, 160fs pulses, 1kHz repetition rate, laser 
scanning speed: 5mm/s. 
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The past decade has seen the 
introduction of high perform-
ance short-pulse systems such 

as fibre and disk lasers with repeti-
tion rates in the several hundred-kHz 
range. These have provided the user 
with a wide range of interaction 
parameters to chose from. However, 
it is only by understanding the funda-
mental mechanisms governing light 
matter interactions that laser param-
eters can be properly optimised for 
precision material processing. Silicon 
manufacturing is a case in point: 
Industrial processes have been opti-
mized using one of only a few pulsed 
laser sources, but relatively little work 
has been undertaken to optimise the 
laser source characteristics to the 
process. In particular, designer pulse 
shaping remains largely unexplored. 

In this paper we introduce a material-
centric approach to laser pulse design 
by exploring energy deposition regimes 
in light-matter interactions. The chosen 
example is single pulse ablation of sili-
con in the nanosecond time domain.

Light-matter interactions
The complexity of light-matter interac-
tions is illustrated in figure 1, which iden-
tifies the key physical processes associ-
ated with nanosecond pulse interactions 
with matter and the timescales over 
which they are relevant. 

Material absorption plays a fundamen-
tal role in defining the ablation proc-
ess. It depends primarily on the laser 
wavelength and the temperature of the 
material, and therefore on the rate of 
energy deposition. In general steady 
state absorption under arbitrary pulse 
laser exposure cannot be assumed 
and a dynamic model is required. In 
the nanosecond regime, the dynamics 
of the system can be characterized by 
the electron temperature, the electron 
cooling time, the lattice temperature, 
and the lattice heating time. Typically 
the (ns) pulse duration is much longer 
that the lattice heating time. At a laser 
wavelength of 1064 nm silicon is partially 
transparent, with a characteristic opti-
cal penetration depth of ~ 60 μm and 
although direct band gap transitions are 

not possible, energy transfer to the lattice 
occurs through phonon-assisted mecha-
nisms. The modelling we have carried 
out has pointed to the importance of 
laser pulse shape but to date this has 
not been quantified. Also, to date only 
vaporization-based ablation has been 
modelled; other processes (e.g. mass 
ejection due to explosive boiling) have 
not. Nevertheless, using a pulsed fibre 
Master Oscillator Power Amplifier (MOPA) 
laser developed at the Optoelectronics 
Research Centre in Southampton, we 
have been able to study pulse shaping 
effects experimentally.  

The MOPA system is capable of a range 
of pulse durations of 10 – 1000 ns with 
maximum pulse energy of 1.0 mJ and a 
M2 of 1.1 and is used here to generate 
designer pulses. Figure 2 illustrates one 
set of a range of such pulses that were 
generated for this study. Pulse shaping 

is achieved by directly modulating the 
optical output of the seed laser with a 
resolution of 4 ns [1]. 

Single pulse ablation

Previous work has shown that includ-
ing a front peak in the pulse envelope 
produces a favourable material response 
in silicon by increasing the absorption 
coefficient to which the remainder of 
the pulse tail can couple [2]. Many laser 
systems use this to good effect although 
many temporal profiles are not optimised 
to the material response. In particular, in 
the nanosecond regime at which thermal 
and structural events dominate, there is 
particular interest to micro processing of 
monolithic materials.

Comparing the upper ('unfilled') and 
bottom ('energy added') results in figure 
3 clearly shows that there is no depth 
advantage to be gained by keeping the 
peak power high beyond the initial part 
of the pulse. The added energy con-
tributes only to pushing the interaction 
mechanism from a melt-dominated to a 
plasma/vapour “assisted” regime. 

Material centric designer pulses
Figure 4 shows a direct comparison of 
material removal between the pulses of 
the kind shown in figure 2, and designer 
pulses that have a high (6 kW) front 
peak to affect material absorption, fol-
lowed by a long flat energy tail of low 
average power (1 kW). 

It has been shown that the decaying tail 
can be detrimental to material removal 
if it is mismatched to the PRR. In the 
case of designer pulses, this mismatch 
is mitigated resulting in a ~50% increase 
in material removal (and outside of melt 
expulsion regime) at a fraction of the 
energetic cost of conventional pulses; 
in the most exemplary case, a 240 μJ 
designer pulse achieves a material 

removal rate increase of ~50% 
over a 600 μJ “decaying tail” pulse. 

Discussion and conclusions
Silicon clearly responds favour-
ably to steep front peaks and very 
low average power tails. A direct 
comparison between comparable 
pulse energies for traditional pulse 
envelopes and “designer pulses” 
shows that the quality can be 
improved and material removal 
rates can be more than doubled if 
the correct temporal envelope is 
employed. In this case, we have 
demonstrated a designer pulse 
aimed at ablation-based processes 
on Silicon; however ,we hope that 
the reader appreciates the impor-
tance of examining the dynamics 
of the process rather than relying 
on post-process analysis alone.

Real world applications are often 
performed at multi kHz pulse rates. 
It is clear that long pulses (typi-
cally longer than a few nanoseconds) or 
subsequent pulses are subject to plasma 
shielding, defocusing and material ejec-
tion. These mechanisms are vital in 
understanding the whole process, and in 
other studies not reported here we have 
used a digital holographic system and 
high speed optical imaging techniques 
to explore high-speed laser matter proc-
ess dynamics including determining 
energy deposition efficiencies. 

Laser designers are presented with a 
complexity of choice. Here we have 
highlighted a route and methodology 
that can be employed in order to design 
industrial laser systems that are tuned 
to the material interaction - and then the 
industrial process.  As a final note, given 
the flexibility of modern fibre and disk 
lasers to be driven at very high frequen-
cies, and the ability for laser system 
designers to deliver “designer” pulse 
shapes, the authors hope that this work 
will inspire commercial laser designers 
to look closely at the application needs 
and work from a material-centric and 
process-centric perspective to define the 
laser and process interaction parameter 
space by exploring energy deposition 
regimes for light-matter interactions in 
the nanosecond timescale.
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470, 2009.
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ABLATION ABLATION

Designing laser pulses for materials processing

Krste Pangovski, Bill O’Neill, Peh Siong Teh, Shaif’ul Alam, David Richardson and Ali Gökhan Demir

Figure 1: Timescales and the physical mechanisms associated with nanosecond pulse interaction with 
matter.
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Figure 2: Examples of designer laser pulses, 
all of approximately the same duration and 
with corresponding pairs having the same 
peak power; (l) "unfilled" pulses with high front 
peak and decaying tail, and (r) "energy added" 
pulses with (~25%) added to the pulse envelope 
effectively reducing the pulse tail decay rate.
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Figure 3: Crater depth as a function of peak 
power for single 'unfilled' (top) and 'energy 
added' (bottom) pulses on mono-crystalline 
silicon. Focused spot size ~21 µm.

Key:       50 ns      60 ns      70 ns     100 ns      150 ns
Figure 4: A comparison of 'Unfilled' (Top) and 'Energy added' 
(Bottom) decaying tail pulse envelopes with a 6 kW peak, 
1 kW tail, 240 µJ designer pulse

Key:    1 kW     2 kW     4 kW     6 kW     8 kW    10 kW    12 kW    14 kW

Krste Pangovski is a grad-
uate physicist who worked 
4 years in business tech-
nology R&D before taking a 
M Res in Photonic Systems 
Development. He is now 
working towards a PhD in 
light-matter interactions.

See Observations p 28
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OBSERVATIONSOBSERVATIONS

The outlook for lasers in manufacturing

Stewart Williams

This article is based on the author's 
practical experience working in the aero-
space industry before becoming an aca-
demic and collection of information from 
the UK laser community, thus the views 
are credible and the article is timely. 

Figure1 is informative but would be 
more beneficial if the data are more up 
to date (say, 2010, rather than 2000). 
One thing to bear in mind is that UK 
laser user communities are not just serv-
ing UK industry. There are considerable 
business opportunities for exporting 
products, services and technologies; we 
therefore need to think globally.

Lin Li   University of Manchester

Stewart makes good points in this article 
and lists many of the challenges that 
LMP faces and has to address. While 
agreeing with most of the analysis I do 
take issue with one point: the listing of 
"Companies that are too risk averse or 
purely business driven" as an inhibitor.

Businesses live in a political, economic 
and technical environment. They tend 
to make more or less rational invest-
ment decisions based on the availability 
of capital, customers, expertise, space, 
suppliers, etc. As Stewart says, lasers 
have a high capital cost, and the avail-
ability of capital and the tax treatment of 
investments does not always make laser 
equipment an easy choice.

One of the challenges for LMP and for 
manufacturing in general is to get gov-
ernments to recognise that the tax and 
legislative environment is a crucial factor 
in manufacturing success. And it isn't 
right yet.

Neil Main   Micrometric Ltd

Towards a UK strategy for laser mate-
rials processing

Mike Green

This is timely and based on solid infor-
mation provided by the UK industry and 
universities. The UK laser community 
does need a long term R&D strategy and 
a roadmap to coordinate our effort and 
resource to best benefit the industrial 
needs while still keeping the curiosity 
driven research along with the industry 
driven application oriented R&D. AILU 
will play a very important role in this over 
the next few years. The Northwest Laser 
Engineering Consortium (The Universities 
of Manchester and Liverpool partnership) 
has recently completed a knowledge 
transfer programme, KE-LAS  (funded by 

the European Regional Fund), that has 
successfully helped over 60 Northwest 
SMEs to use laser processing technolo-
gies for practical problem solving.

Lin Li   University of Manchester

The Farnham Castle meeting has 
occurred at a crucial time for our UK 
LMP community, and Mike’s article on its 
findings is really quite important reading. 
I think the report and Mike’s summary 
here for the AILU magazine are faithful 
to the spirit of the meeting, though I sus-
pect all of us present still have some of 
our own “takes” on this. 

For me there are three clear conclusions: 
The need for a LMP road map, the need 
to increase the visibility of LMP to UK 
industry, and the need to supply skilled 
personnel who are, as a minimum, aware 
that LMP offers potential solutions to 
manufacturing, and will have the neces-
sary skills and initiative to pursue this 
option.

One of the key outcomes of Farnham, 
for me, is that these are issues for the 
whole LMP community, not just suppliers 
and academics, for instance. The need 
for the whole LMP community to be 
engaged in tackling these conclusions 
is therefore critical. As the association 
moves to address the Farnham Castle 
outcomes, I hope that all members, and 
indeed, all those interested in LMP will 
engage with the activities that follow.

Martin Sharp   
Liverpool John Moores University

This is an excellent overview of the 
report produced from the Farnham 
meeting discussions. This meeting was 
very instructive concerning the state of 
LMP in the UK. The lack of a cohesive 
voice and strategy for the community 
was clear – hence our failure to secure 
any major government supported initia-
tives. The main point of the report is 
that the community needs to develop 
an agreed strategy and then use this for 
lobbying government and other agencies 
is well articulated.  

Unless we pull together as a community 
bleating about the amount of funding 
that the Germans receive through the 
Fraunhofer Centres basically falls on 
deaf ears. This is not helped by the lack 
of uptake of laser based processing in 
UK industry (compared to other high 
value based manufacturing countries). 
This low level of activity leads govern-
ment organisations to believe that there 
is no need for a major initiative in this 
area. One can argue that there is a bit of 

catch 22 situation here; however, I do 
not believe this is the case. In my more 
than 25 years of trying to push laser 
technology into industry there has been, 
and continues to be, huge resistance, 
driven mainly by financial considerations. 
Unless UK industry changes its philoso-
phy for introducing advanced technology 
into manufacturing then the situation is 
unlikely to significantly improve. 

This leads me on to the first point con-
cerning the supposed weakness, ‘The 
UK University R&D system does not 
meet the needs of industry (as judged 
by cost, timescale and facilities), nor is 
it effective in transferring the results to 
industry’. A fairly damming statement 
I would say. Well of course the system 
does not meet the needs of industry. 
Why? - because the financial constraints 
start right at the beginning when a laser 
process might be considered (usually in 
the UK's case because someone else is 
doing it). UK industrial companies often 
expect that a process should be avail-
able for free or next to nothing. They 
might be willing to pay maybe £500k for 
a laser system that is going to provide 
them with major benefits but do not 
consider that they should pay a small 
fraction (e.g. 10%) of this to develop 
and prove the process before it might be 
implemented. I have recently had several 
instances of this once again. Even in 
Germany if a company wants to engage 
with a Fraunhofer to investigate or 
develop a laser based process, this does 
not come for free and they have to make 
substantial investment (although often 
matched by government funding).   

I might add that this situation is not at all 
helped by laser and laser system sup-
pliers providing ‘free’ development, usu-
ally for a couple of hours in their apps 
lab in the hope of achieving a sale. On 
this basis the company thinks they are 
acquiring a fully proven reliable robust 
process, with inevitable consequences.

Stewart Williams   Cranfield University

Designing laser pulses for material 
processing

Krste Pangovski et al

This article investigates a fundamental 
aspect of laser machining physics, the 
interaction between laser light and the 
material being machined, and attempts 
to use an understanding of this process 
to improve the machining process. While 
this work is largely at a research stage, 
it has implications for laser users and 
manufacturers and can give insights into 
the choice of laser for optimal machin-

Short comments on papers in this issue
ing. The experimental work described 
in the article is focussed on machin-
ing silicon, a well understood material. 
However, the outcomes are applicable to 
other materials. The experimental results 
from the article figures appear to show 
slight differences in machining depth as 
the pulse energy distribution is changed 
but also seem to show that the quality 
and debris from machining is improved 
as the energy distribution is concen-
trated towards the start of the pulse. In 
such cases the pulse is effectively being 
shortened and so the results follow 
the general trend that a shorter pulse 
produces a better machining quality. In 
conclusion this article gives insight into 
the effect of laser pulse profile on the 
machining process and so aids in proc-
ess optimisation.

Julian Burt   Bangor University

Laser Micro-structuring of Silicon is an 
important area in laser processing. This 
article highlights the timescales of the 
various laser- material interactions from 
fs-ns relevant during single pulse abla-
tion of Silicon at 1064 nm (50-150 ns). 

The research here used a MOPA pulsed 
fibre laser system developed at the 
Optoelectronics Research Centre in 
Southampton, capable of delivering 
1mJ/pulse and pulse durations with 
10-1000ns. The advantages of a design-
er pulse was demonstrated, for example, 
when using a 240μJ, high peak power 
(6kW) leading spike followed by a much 
lower peak power (1kW) tail which gave 
a 50% increase in ablation depth com-
pared to a much higher energy (600μJ) 
pulse with a long decaying tail.

This work demonstrates clearly that, 
for relatively long (ns) pulses, temporal 
pulse shaping can improve laser abla-
tion by matching the pulse shape to 
the material response. This is an excel-
lent area of research, theoretically and 
experimentally with important industrial 
applications. It would also be interesting 
to see the results of multi-pulse ablation.

Walter Perrie   
Lairdside Laser Engineering Centre

Some interesting work; programmable 
pulse shape may well be useful for a 
number of applications.

Potentially this gives the system design-
er another parameter to consider as  
there are many effects involved in the 
efficient laser scribing of Silicon: plasma 
shielding, melt pool dynamics, influence 
of spot size and intensity, pulse width, 
laser pulse rate ,scribing speed ,scribing 
direction, debris extraction efficiency; 
these all come to mind. 

As pointed out by the author at the end 
of the article, the development and use 
of real time imaging and diagnostics is 
vital to understanding the actual physical 
process as there are often too many var-
iables to model in real world situations. 
It will be interesting to hear the results of 
their further work.

Paul Apte   Rideo Systems

Ultra-short pulse laser micro-machin-
ing of steel with radial and azimuthal 
polarization

Olivier Allegre et al

When laser machining set-ups are 
designed or described, it is generally 
true to say that polarisation is often 
one of those properties which is under-
estimated, if not totally overlooked. 
Browsing many publications on laser 
machining, variables such as wave-
length, fluence, rep rate, spot size, pulse 
number, and M2 are commonly listed but 
it is rare to see a statement of the state 
of polarisation. Hence this article is wel-
come in that it raises the issue of how 
polarisation can impact the quality and 
efficiency of machining.

As with all such short articles, I suspect 
that a lot of more detailed experimental 
work may exist than is presented; nev-
ertheless, there are some general issues 
raised by the paper:

(a) SLM-based techniques commonly 
show limitations (due to damage 
concerns) as the laser power is 
increased. Hence it would be inter-
esting to see what the authors have 
found to be the upper limit of ener-
gy which can be passed through 
the system in different polarisation 
states, since if this approach is to 
have wider (industrial) relevance, it 
will have to be tried with different 
lases at higher powers. It is true that 
ultrashort pulse lasers give better 

quality results at low/modest flu-
ences so high power may not be 
an issue, but the times provided in 
the paper for cutting steel are far 
too long to be practical in anything 
other that a research environment. 

(b) What happens when drilling small 
round holes (of the same diameter 
as the spot size)? The dual effects 
of laser polarisation and spatial 
confinement of the light in a small 
volume would be very interesting to 
see.

(c) This LIPPS-based approach using 
special polarisation modes may be 
particularly relevant in the removal 
of thin films where the ablation 
dynamics are completely different. 
Some thin film patterning results 
would provide a good alternative 
comparison with cutting metals.

Exotic polarisation states are not easy to 
envisage and sometimes even harder to 
generate or control; they may never be 
a top priority in terms of common laser 
processing tasks but will no doubt find a 
niche is particular applications. This arti-
cle provides a nice guide to some of the 
relevant issues.

Nadeem Rizvi   
Laser Micromachining Ltd

This is a thought-provoking article 
which demonstrates one of the many 
clever things that you can do with a 
liquid crystal spatial light modulator 
(LC-SLM), in this case generate radially 
or azimuthally-polarised light. The key 
advantage in using an LC-SLM (rather 
than a fixed optic) is that the laser beam 
polarisation can be altered on-the-
fly. What I find particularly interesting 
here (even if less relevant for micro-
machining…) are the generated surface 
nano-gratings, or LIPPS, and how their 
orientation is dependent on the local 
electric field direction. Peter Kazansky at 
Southampton has used similar effects to 
LIPPS (bulk nano-gratings) to manufac-
ture birefringent optics out of glass, so 
this article got me thinking about what 
kind of optic Peter might generate using 
a radially or azimuthally polarised beam 
- I’m not sure I have the answer but it 
must be interesting!

Duncan Hand   Heriot-Watt University

ILAS 2013: a unique networking and learning opportunity
12 & 13 March 2013     
Nottingham Belfry Hotel, Nottingham UK

Abstract deadline for presentations:  

24 September 2012 
For more details:  www.ILAS 2013.co.uk or call the AILU office on 01235 539595
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An AILU workshop addressing innova-
tions in manufacturing, held appropri-
ately in the newly-opened Knowledge 
Transfer Centre in The Advanced 
Manufacturing Park, Rotherham, pro-
vided 40 delegates with an inspiring 
range of presentations addressing 
leading-edge LMP applications.  

In the first, keynote presentation, Keming 
Du, the founder of EdgeWave GmbH, 
described the remarkable performance 
of INNOSLAB laser/amplifier technol-
ogy, by which kW-class average power 
ps pulse train output can be achieved 
in a high quality beam. Examples of 
applications discussed included XUV 
generation for sub-micron lithography, 
and a wide range of direct ablation 
processes including the structuring of 
layers in Si solar cells and hole drilling 
in glass, (with an amazing example of 
the laser drilling profiled holes in a glass 
wafer at 5 per second). The engraving 
of cylindrical print rollers (rotated at high 
speed) can make use of the maximum 
(400 W) power of these lasers otherwise 
the speed of debris removal and aver-
age power thermal effects set a practical 
limit to the usable maximum PRF.

Stan Wilford of IPG Photonics (UK) 
singled out applications for IPG's new 
QCW and Thulium lasers. The QCW 
laser provides 0.2 - 20 ms pulses, there-
fore addressing the same applications 
as a traditional Q-switched CW YAG 
laser (e.g. spot and seam welding, cut-
ting and drilling) but with the benefits of 
10 x higher wall plug efficiency, highly 
stable pulse to pulse performance and 
wide pulse shaping opportunities. The 
Thulium laser, operating at 2 μm wave-
length, allows fibre lasers to weld clear 
polymers without adding absorbers. 
These include polycarbonate, acrylic, 
polypropylene, thermoplastic elastomer 
and polyethylene. 

Lin Li introduced the Laser Processing 
Research Centre at The University of 
Manchester, its wide range of facilities, 
including a 16 kW fibre laser robot and 
a 400 W ps laser system in support of 
the Nuclear AMRC programme, and an 
equally wide range of LMP activities. 
Examples sited of fundamental research 
at the LPRC leading to practical indus-
trial applications included: laser surface 
cleaning for aerospace applications at 

Rolls-Royce (e.g. removal of oil contami-
nation on metal surfaces prior to weld-
ing); non-conventional beam process-
ing (e.g. the use of non-circular beam 
shapes for surface hardening); laser 
demetallisation for improved banknote 
security (e.g. creating small areas where 
the shiny 20 nm aluminium foil in the 
note is exposed); laser surface textur-
ing (including surfaces in solar panels 
that trap light and are self cleaning); and 
emerging technologies (e.g. a laser-EDM 
hybrid process that reduces the cost of 
high quality micro hole drilling).

Jörg Neukum introduced the importance 
of process control in transmission weld-
ing of plastics with diode lasers, pointing 
out by way of example that more than 
100 sensors were installed in a modern 
car and that a high quality joining tech-
nique was needed to seal most of them 
in their plastic housings. The critical 
parameter in welding is maintaining the 
melting temperature; DILAS provides a 
high power diode source combined with 
a pyrometer (sensing in the 1800 - 2100 
nm range) and galvo head, providing 
temperature measurement during weld-
ing with active control of the laser power 
to keep the joint temperature constant. 
At the same time, the detection of sig-
nificant local overheating of the welding 
joint may indicate contamination or bad 
contact of the parts to be welded.

As an example of a demanding turn-
key industrial laser system with high 
throughput and quality requirements, 
Peter Dickinson, CEO of Spectrum 
Technologies UK described laser strip-
ping and UV laser marking applications 
in high performance wire and cable 
assemblies. Modern aircraft require large 
complex wiring systems with 10’s of 
thousands of wires in harnesses - far too 
many to colour code - so, predominantly 
using white wires, a unique alphanumer-
ic ID mark is required every 75 mm of 
every wire's length. A UV laser produces 
a photochemical process that provides 
a permanent and less than 20 μm deep 
mark and involves no material removal 
or mechanical contact. The Spectrum 
Technologies wire marking systems pro-
vide the necessary automation for high 
speed marking and coil management.

The risk of damage during mechanical 
insulation stripping is a particular issue for 

processing fine wires and producing high 
quality, precision wire assemblies in appli-
cations such as medical and consumer 
electronics. An IR laser solves the prob-
lem by vaporising the insulation down 
to the (reflecting) conductor. In addition 
to the benefits of non-contact process-
ing the laser approach offers flexibility in 
stripping geometries. A CO2 laser can be 
used in most cases, but for removal of 
the enamel insulation on magnet wire the 
laser wavelength that is transparent to 
the enamel is chosen: upon exposure a 
shock wave and delamination occurs at 
the interface with the conductor.

In a presentation addressing current 
applications and future developments of 
laser cladding, Paul Goodwin of Laser 
Cladding Technology described applica-
tions in oil and gas downhole tooling, 
including coatings to improve wear 
and resist corrosion (including internal 
cladding), as well as repair and remanu-
facture. Other applications addressed, 
including the cladding of steel mill 
processing rolls and rollers, were also 
taken up by Nick Longfield and Sam 
Lester of Tata Steel Europe, who employ 
laser cladding in house for coating and 
repair applications. Tata Steel Europe 
have also invested heavily in laser weld-
ing technology, with over 15 high power 
lasers. The requirements for coil join-
ing applications are very demanding 
because of the financial consequences 
of a break. A minimum break rate of 
< 0.0016% is specified for a pickle line 
and 0.16% for a cold mill line. Also, 
the (laser) welders need to be available 
>99.9% of the time, 24/7.

Stewart Williams of Cranfield University 
described the developments in laser and 
laser hybrid welding (LHW) for pipeline 
applications. He showed how LHW can 
overcome the major laser welding issues 
of poor fit-up and lack of filler metal and 
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Lasers Innovations in manufacturing
16 May 2012

Manufacturing   Rotherham

Workshop speakers (l to r) Keming Du (EdgeWave); 
Paul Goodwin (Laser Cladding Technology);  
Jörg Neukum (DILAS); Stan Wilford (IPG); Ali Khan 
(TWI); Nick Longfield (Tata Steel Europe);  
Peter Dickinson (Spectrum Technologies);  
Sam Lester (Tata Steel Europe); Lin Li, Chair 
(University of Manchester). Missing from the photo is 
Stewart Williams.
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Nottingham Belfry Hotel 
AILU's biannual conference 
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ilas2013.html

 See p1
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JCB World Headquarters,  
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The annual AILU job shop busi-
ness meeting organised by the job 
shop group. This year's meeting 
includes a tour of the JCB produc-
tion line.

 See p 15
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Optek Systems
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28 National Symposium on Laser 
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AILU members attend at CLP 
member rates

Full information can be found at www.ailu.org.uk/events
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+1.407.380.1553     |     1.800.34.LASER

Register Now
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how, if the process is well understood, 
it can offer the optimum combination 
of low distortion, good fatigue life, high 
tolerance and high productivity. However, 
because of the complex interactions 
between the laser and non-laser heat 
source, the process needs to be carefully 
controlled.

In the last paper of the meeting, Ali Khan 
(TWI) summarised progress towards 
meeting the weld quality criteria in aero-
space alloy 718. Porosity and geometri-
cal criteria as stipulated by AWS D17.1 
can be satisfied, but problems have been 
experienced in excessive HAZ crack-
ing, a process that is limited by the alloy 
grain size. However, minimum weld width 
requirements were found to be the most 
difficult quality criteria to meet.

Overall, the meeting presented a wide 
range of interesting examples and 
case studies at the boundary between 
research and industrial implementa-
tion. With sufficient effort the laser 
process can be highly successful even 
under the most demanding conditions. 
Appropriately, the meeting ended with 
tour of the Advanced Manufacturing 
Research Centre (AMRC) Factory of the 
Future, located directly across from the 
workshop venue. 

Mike Green    mike@ailu.org.uk
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In many ways this issue of the magazine 
draws a line under major discussions 
that began in Issue 63 when the talk was 
of a possible Photonics TIC (Technology 
Innovation Centre), a term later changed 
to ‘Catapult’. 

The release of the Farnham report (see 
p1) and the review of its findings in 
this issue (see p 22) is one part of the 
story whilst the article by Tim Holt, the 
Executive Director of the newly formed 
Fraunhofer Centre for Applied Photonics 
(CIP) in Strathclyde together with the 
AILU interview with Ken Young, the 
Technical Director of the Manufacturing 
Technology Centre (MTC) in Coventry, 
make up the other part. 

As Stewart Williams says in his observa-
tions on the Farnham review (see p 28) 
'Unless we pull together as a community 
bleating about the amount of funding 
that the Germans receive through the 
Fraunhofer Centres will basically fall on 
deaf ears'. And pull together we didn't 
when it came to letters of support for 
a Photonics TIC, this despite the best 
efforts of the AILU President. As a result 
(though no doubt there were other fac-
tors too), the industrial laser community 
didn't get a Catapult in Photonics but, 
with the CIP and MTC, we do at least 
have two new organisations that have 
the transfer of LMP into industry as part 
of their remit.

As for the Farnham Castle workshop, 
the optimism of the UK LMP community 
shone throughout its two day duration 
and, as its report shows, it led to a set 
of positive and comprehensive recom-
mendations. These were supported by 
expressions of resolve and possibly 
relief that the UK industrial laser com-
munity might eventually have an agreed 
strategy on LMP development.  

We can only hope that the spirit of the 
recent Olympic games will fill the UK 
industrial laser community with opti-
mism and determination to succeed as it 
embarks on this new challenge. 

Mike Green, Editor 
mike@ailu.org.uk 
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This picture was provided by AILU member Clive Ireland. He adds: "We just had a great/relaxing holiday 
on the Amalfi coast. The picture, taken in Capri, suggests there might be an opportunity for AILU 
members to provide laser technology as the owner is clearly moving away from traditional machine 
tooling. What do you think? Please sign me up for the AILU expert mission"

Lazy Summer

Type "UK Laser Association" into Google and top of the list may be the answer to your perfect summer 
holiday! 
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