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Being a member of AILU is of huge 
importance to me in my role as a 
Knowledge Transfer Manager. The 
established excellent links with the 
lasers community have proven vital for 
me in my job; in particular by partnering 
with AILU when we want to disseminate 
relevant funding calls and coordinate 
events. 

Attending the excellent technical pro-
gramme of events throughout the year 
has provided me with a greater aware-
ness of the direction of Industry in 
lasers and cemented my need to help 
this sector to advance in the UK. The 
events also provide a friendly format 
in which to meet new people from 
Industry and Academia and to learn 
about exciting developments in the UK 

and beyond. I am looking forward to 
another exciting programme of events 
in 2015, in particular attending (and pre-
senting at) ILAS2015 for the first time. 

Louise Jones 
The Knowledge Transfer Network

The front cover image shows a luxury pen made 
by additive manufacturing. Designed by Jack 
Row, an award winning designer and goldsmith, 
the pen is part of his 'Architect' range, based 
on London's iconic 'Gerkin' building, which 
retails in Harrods at around £27,000. On p 16 
of this issue Frank Cooper of Birmingham City 
University describes the impact of additive 
manufacturing on the jewellery industry. See 
also Observations on p 24.

The principal objectives of AILU 
include:

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

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

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

 • To disseminate professional and 
other information to members.

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

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

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

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

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

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

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

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

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

The AILU objectives

Benefits of  
membership 

Helping you make the most of laser technology

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

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

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

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

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

+44 (0)1235 539595

What does AILU membership mean to me?

C
ourtesy of Jack R
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Programme Overview 

DAY 1 (17 March 2015) 
 Kenilworth 1 Kenilworth 2 Kenilworth 3 Foyer Grange 

08:00 - 09:00 Registration and refreshments 

09:00 - 10:15 Opening of ILAS 2015 
Plenary 1 and 2 

10:15 - 10:45 Refreshments 

10:45 - 12:15 
Additive Manufacturing  

1 of 2  

Sources, Beam Delivery 
& System Integration  

1 of 2 

Macro Cutting and Drilling  

1 of 2 

12:15 - 13:45 
 
 

Lunch 

13:45 - 15:00 
Additive Manufacturing  

2 of 2 

Sources, Beam Delivery 
& System Integration  

2 of 2 
Precision Fabrication  

15:00 - 15:30 Refreshments 

15:30 - 17:00 Cladding and Hardening Macro Cutting and Drilling 
2 of 2 

Surface Marking and 
Functionality 1 of 2 
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17:00 - 19:30 Break period 

 
19:30 – 22:00 
 
 

Symposium dinner and award presentations 

 

DAY 2 (18 March 2015) 
08:00 - 09:00 

Registration and refreshments 

09:00 - 10:00 
Plenary 1 and 2 

10:00 - 10:30 
Refreshments 

10:30 - 12:00 

Welding 1 of 3 
Micro and Nano-
Processing 1 of 2 

 
LASHARE Review 

 
12:00 - 13:30 

Lunch  

13:30 - 14:30 

Welding 2 of 3 
Micro and Nano-
Processing 2 of 2 

 

Funding Opportunities 

14:30 - 15:00 
Refreshments 
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15:00 - 16:45 

Welding 3 of 3 
Surface Marking and 

Functionality 
2 of 2 

  

 
Close of ILAS 2015   
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ILAS 2015 on track to success
As the deadline approached for submis-
sion of papers we had to cut down the 
time for individual talks by 25% to allow 
more presentation space and by the end 
of 2014 we had every one filled: over 
90 presentations in total in three parallel 
sessions over two days. So too all the 
exhibition spaces were booked before 
the end of 2014 and extra space for 
supplier advertising has been created to 
fulfil demand. 

So, as we anticipate the arrival of ILAS 
2015 we expect the turnout to signifi-
cantly exceed ILAS 2013 numbers. It is 
just as well that we chose the Chesford 
Grange for the event, with its spacious 
well integrated conference suite and 
large bedroom allocation.

If you haven't already done so, please 
study the ILAS web site: there is so 
much on offer and lots of benefits to be 
had. Then, I hope you will register and 
encourage your colleagues to come too!

Contact: Mike Green, AILU Secretary 
mike@ailu.org.uk 
www.ilas2015.co.uk

New Committee Members Dave 
MacLellan (Anode Marketing, ex. Rofin-
Baasel) and Louise Jones (High Value 
Manufacturing and Photonics Specialist 
at KTN-UK) have been co-opted onto 
the AILU steering committee. They will 
provide valuable assistance with the 
Association's future planning. 

UK Strategy Working Group 
Following from last years roadmapping 
exercise (see report review in Issue 74, 
p2), a group comprising key stakehold-
ers, trade bodies, industry, independent 
research and networking organisations, 
universities and funding agencies is 
being put together to produce a docu-
ment setting out a National Strategy for 
Laser-based Manufacturing in the UK

This initiative is being organised by the 
Centre for Innovative Manufacturing 
in Laser-based Production Processes 
and AILU, with support from BIS and 
Innovate-UK.

The overall aim is to generate a coherent 
strategy document for the UK that can 
be used to influence UK policymakers, 
trainers & educators, and industry.
Contact: Ric Allott 
E: ric.allott@stfc.ac.uk

ASSOCIATION NEWS

Chesford Grange, Kenilworth       17 & 18 March 2015

Review the programme and register NOW

ILAS 2015

www.ilas2015.co.uk 

WELCOME TO NEW AND 
RETURNING CORPORATE 

MEMBERS

Coventry University
Contact: Philip Swanson
E: p.swanson@coventry.ac.uk

Gee Graphite Ltd - Fibre Laser  
& Water Jet Cutting
Contact: David Bennett
E: davidbennett@waterjetcutting.co.uk

Halo Lasers Ltd
Contact: Neil Greatorex
E: info@halolasers.com

iDenca Ltd
Contact: Alan Westoby
E: alan.westoby@idenca.co.uk

Neolase Ltd
Contact: Fabrice Conq
E: fconq@neolase.co.uk

Rocky Mountain Instrument Co 
(RMI)
Contact: Linda Klicker
E: lklicker@rmico.com

ILAS 2015
www.ilas2015.co.uk

Industrial Laser Applications Symposium 

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

•	 Over	90	presentations,	research	and	business

•	 Over	200	delegates	per	day

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

•	 SPIE	Proceedings	link	free	to	all	delegates

•	 Internationally	renowned	speakers

NOMINATION REQUEST
DEADLINE: 6 February 2015 

AILU AWARD and PRIZE
We are looking for two exceptional peo-
ple, one (for the Award) who has made 
an outstanding lifetime contribution to 
the industrial use of lasers in the UK; the 
other (for the Young Laser Engineer's 
Prize) who is under 30 and has com-
pleted a significant piece of work.

Nomination forms with full details can 
be downloaded from the AILU web site 
by taking the 'awards and prizes' link.

www.ailu.org.uk
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Jack Gabzdyl
Jack Gabzdyl of SPI 
Lasers has been pro-
moted from Product 
Line Manager to 
Vice President, Sales 
& Marketing. Jack 
Chairs AILU's Micro-
nano SIG and has 
has over 25 years of laser materials 
processing experience.
Contact: Jack Gabzdyl 
E: jack.gabzdyl@spilasers.com
W: www.spilasers.com

Nick Longfiled
After 20 years of 
working on high 
power industrial 
laser systems, Nick 
Longfield has moved 
into a new position 
as an electron beam 
welding specialist 
at Rolls-Royce in 
Derby. Regardless, 
Nick is keen to remaining active in the 
laser materials processing community. 
After three weeks in his new role, Nick 
commented that "the two power beam 
processing technologies have a lot in 
common", and he is already applying 
laser tools and techniques to optimise 
electron beam welding.

Contact: Nick Longfield 
E: Nick.Longfield@rolls-royce.com

Business

BUSINESS

AILU members

New HQ for Powerlase Photonics
In response to growing sales of its high 
energy high power lasers, Powerlase 
Photonics has moved to new head-
quarters. The 15,000 sq. ft. premises 
provides expanded manufacturing space 
with increased production capabili-
ties and new application and research 
laboratories. New address: Units 3 & 4, 
Meadowbrook Industrial Estate, Maxwell 
Way, Crawley, West Sussex, RH10 9SA.

Contact: Jennifer Selby 
E: j.selby@powerlase-photonics.com 
W: www.powerlase-photonics.com

OpTek Systems developents
New facilities in China 
OpTek Systems has expanded opera-
tions in China and Singapore with the 
formation of a wholly owned subsidiary 
OpTek Systems Asia Pacific and the 
opening of a facility in Dongguan, China.  

ISO 9001:2008 Certification
Continuing in their commitment to excel-
lence, OpTek has achieved accreditation 
to ISO 9001:2008.  

Contact: Mike Osborne 
E: mike.osborne@opteksystems.com 
W: www.optek.co.uk

Concentrated at InnoLas 
InnoLas is now concentrating all its 
industrial lasers business in a new entity: 
InnoLas Photonics GmbH. 

Scientific lasers business will, as before, 
be operated from InnoLas Laser GmbH.

Contact: Ian Duckett 
E: iduckett@innolas.co.uk 
W: www.innolas.co.uk

Concept Laser and RSC Engineering 
GmbH (Cologne, Germany) have 
announced a strategic partnership for 
engineering of laser-fused components. 

Concept's partnership with a highly 
specialised design firm follows a cur-
rent market trend: In the past, there 
was a demand for replacements for 
cast or milled components. Today, it is 
increasingly recognised that additive 
manufacturing can open up entirely new 
approaches to design. RSC Engineering 
are design pioneers in this area.

Process-orientated design means leaving 
behind the traditional approach of substi-
tuting a milled or cast component. In an 
additive design context, the advantages 
of LaserCUSING can be maximised: opti-
mised design, better performance and 
increased added value. According to Tim 
Richter of RSC Engineering,"Additional 
functions are now possible, such as 
cooling, production of moving parts in a 
one-shot process without assemblies, or 
lightweight structures that can withstand 
heavy stresses. Hybrid manufacturing 
solutions (combination of conventional 
processes and LaserCUSING) can bring 
together the best of both worlds. It's 
all about understanding new possibili-
ties and using them in a targeted way. 
Additive design eliminates the need for 

substitution and produces completely 
new solutions."

The exhaust gas probe developed by 
RSC Engineering is an excellent exam-
ple The probe is used to determine the 
composition of engine exhaust gases 
in a test system. The exhaust gas is 
up to 2100°C and under high pressure. 
Because of these high temperatures, the 
exhaust gas probe also features cooling 
channels in addition to six pipes for col-
lecting the exhaust gas. Manufactured 
in one step, including all flow-optimised 
channels, manufacturing costs were 
reduced by almost 60%. 

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

BOC launches IWSr
BOC, a leader in the industrial gases 
business has united its 14 individual 
hard goods branches from across the 
UK under one single new brand - IWS 
(Industrial & Welding Supplies).

The consolidation means that the 
branches will now have access to a 
nationwide supply network and be able 
to offer customers more products than 
any other welding products distributor at 
very competitive prices.

Contact: Matt Onions 
E: matthew.onions@boc.com 
W: http://www.boconline.co.uk

Partnership offers a new design for AM components

Exhaust gas probe: single-stage production 
combined with integrated cooling in one 
extremely compact component

Hamamatsu creates new subsidiary
Hamamatsu Photonics K.K. has estab-
lished a new wholly-owned subsidiary, 
Hamamatsu Photonics Taiwan Co., Ltd., 
to enhance its sales support for distribu-
tors to Taiwan. The new subsidiary will 
be responsible for the import and export 
of components and other products, local 
inventory, and sales contracts. 

Contact: Maria Fetta 
E: info@hamamatsu.co.uk 
W: www.hamamatsu.com

Wall Colmonoy aquisition
 Wall Colmonoy Corporation, with head-
quarters in Madison Heights, Michigan, 
has acquired Franklin Bronze & Alloy 
Company, Inc. 

Wall Colmonoy is a manufacturer of sur-
facing and brazing products, castings, 
and engineered components. Franklin 
Bronze has become a globally recog-
nised leader in the investment cast-
ing industry. Their synergy will provide 
opportunities to grow and develop new 
markets.”

Contact: Alise Jeremiah 
E: alisejeremiah@wallcolmonoy.co.uk 
W: http://www.wallcolmonoy.co.uk/

Full details of all news items here, plus additional news items that missed the cut, can be found on the AILU web site
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The project LASHARE is currently active 
in the Seventh Framework programme of 
the European Community for research, 
technological development and demonstration 
activities contributing to the creation of the 
European research area and to innovation 
(2007-2013). LASHARE requires the 
participation of new partners to carry out 
certain tasks within the project. Please note 
that the Seventh Framework programme 
offers part-funding not full-funding of research 
activities.

LASHARE has a vacancy in its consortium for 
partners established in an EU Member State or 
FP7 Associated State.

LASHARE aims to advance innovative 
equipment solutions that have been 
demonstrated at laboratory level, Technology 
Readiness Level (TRL) 3-4, towards robust 
prototypes at TRL 7-8. The development is 
guided by an Assessment Framework that 
involves an industrial user, an RTD partner and 
the supplier of the equipment. The laser based 
equipment assessment (LEA) should focus 
on the benefit of the supplier which should be 
an SME. The role of the users is to provide 
guidance towards requirements and provide 
the basis for validation.

All assessments shall be related to equipment 
for laser-based material processing. Suppliers 
of innovative high-tech equipment are expected 

to install and assess their prototypes or 
products in production-like environments and 
validate them in a manufacturing line or in an 
industrial environment that is very close to 
manufacturing conditions. The primary aim 
is to strengthen the ICT equipment supplier 
base, predominantly SMEs, through a close 
cooperation with globally acting manufacturers, 
by improving the manufacturing processes in 
relation to quality, speed, environmental and 
resource efficiency. Equipment assessments 
require the following steps: 
Task 1: Initialisation of the Assessment that 
defines the requirements and objectives for a 
specific application scenario; 
Task 2: Implementation of a development and 
improvement plan; 
Task 3: Validation in an industrial like 
environment; and 
Task 4: Resume of the Assessment which 
collects the achievements and identifies the next 
steps towards successful market launch.  
Special emphasis is on SMEs on the supply side.

The LEAs shall cover innovative laser 
applications in laser-based material processing 
and address improvements related to quality, 
speed, flexibility and resource efficiency of 
laser-based material processing. The project 
aims to select between 10 and 12 new LEAs 
for funding in this competitive call. Each of the 
LEA teams will consist of a user, a supplier and 
an RTD partner. The RTD partner must be one 
of the existing LASHARE RTD partners.

The core task of the laser-based equipment 
assessment shall focus on sensors and 
knowledge based ICT systems that enable at 
least one of the following aspects;
l    autonomous set up of machine and laser 

parameters for fast and flexible manufacture
l    process and quality control for robust 

processes and fully documented production
in the area of complex manufacturing tasks. 

Announcement of a competitive 
call for additional project partners
Project acronym: LASHARE

Project grant agreement number: 609046

Project full name: Laser Equipment Assessment for High Impact Innovation  
in the Manufacturing European industry

Opening: The call will open on  
1 February 2014

Deadline: The call closes on 16 March  
at 17h00 (Brussels time)

Expected duration of participation in the 
project: 24 months

Duration of an assessment: maximum  
of 22 months

Funding: Total funding available for new 
partners amounts to 1,767,000 €, the 
requested funding for each LEA (including 
user, supplier and RTD) should not exceed 
250,000 € 

Call identifier: LASHARE Competitive Call 1

Language in which proposal should be 
submitted: English 

Web address for further information  
(full call text/proposal guidelines):  
www.lashare.eu

Email address for further information: 
cc@lashare.eu

LASHARE is also calling for experts to evaluate proposals. If you would like to be considered please visit www.lashare.eu 
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5W Green and 1W UV in your palm
The new mosqui-
too X lasers are 
the latest expan-
sion of InnoLas 
Photonics’ mos-
quitoo family 
of Q-switched 
mini DPSS lasers, engineered for 
superior performance in 24/7 indus-
trial applications. With pulse widths as 
short as 10ns the mosquitoo X lasers 
are available at several wavelengths 
(6W@1064 nm, 5W@532 nm and 
1W@355 nm), with pulse energies up to 
200 µJ and peak powers up to 20 kW 
with excellent beam quality and pulse-
to-pulse stability. 

The extremely compact and conduction 
cooled laser head provides a small foot-
print, exceptional performance and ease 
of integration for laser marking or micro 
machining applications.

Contact: Ian Duckett 
E: iduckett@innolas.co.uk 
W: www.innolas.co.uk

SOURCES, OPTICS AND BEAM DELIVERY

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

New laser cutting sources from Rofin
Besides the new 6 kW CO2 slab laser, 
Rofin offers a 4 kW fibre laser out of its 
Compact series. 

Rofin's fibre lasers are highly efficient, 
compact and meet the requirements of 
harsh industrial environments. The FL 
060 in the Standard version offers a sep-
arated enclosure for beam management 
and provides up to four fibres for time or 
energy sharing. By using process fibres 
with diameters from 100 µm up to 1,000 
µm, the beam quality can be ideally 
adapted to the specific application task. 

Rofin’s CO2 slab 
lasers are used 
in manufactur-
ing sites all over 
the world due 
to their high 
reliability, low 
maintenance and 
superior beam quality. The new DC 060 
6 kW cutting laser operates with only 
a few extremely durable components 
and does not require conventional gas 
recirculation – leading to a considerable 
reduction of lifetime costs. It also features 
energy saving standby operation.

Contact: Gavin Markillie 
E: gavinm@rofin-uk.com 
W: www.rofin.com

Compact excimer light source
Hamamatsu 
Photonics has 
launched the 
L12530 EX-mini; 
a compact, 
excimer light 
source ideal for 
R&D work in 
both cleaning 
and reforming applications. It outputs 
vacuum UV (172 nm) light at 50 mW/
cm2; with highly uniform irradiation over 
the area of the 86 x 40 mm rectangular 
lamp. Its all-in-one, lightweight design 
offers great portability so it can be easily 
used for field work.

Along with the use of RF discharge, 
these design features enable highly 
effective material modification possi-
bilities and provides simple yet highly 
accurate testing and evaluations. The 
Ex-mini can be supplied with an Ozone 
Decomposition Unit making it even eas-
ier for indoor use, eliminating the need 
for installation of external exhaust ducts.

Contact: Maria Fetta 
E: info@hamamatsu.co.uk 
W: www.hamamatsu.com

Innovative Self-Aligning Lens Mounts
Newport Corporation 
has introduced the 
A-Line™ series of 
self-aligning lens 
mounts. They provide 
a cost efficient and 
easy-to-use solution 
for building optical 
assemblies for exper-
iments, prototyping and small batch 
production.

“The A-Line self-aligning lens mounts 
use a simple, yet highly effective design 
to ensure the fast and easy alignment 
of optical setups with multiple lenses”, 
says Rick Sebastian, Sr. Manager 
Product Marketing for opto- mechan-
ics at Newport. “The patent-pending 
design offers a larger clear aperture and 
provides superior value for money than 
competitive solutions.”

Contact: Jon Richardson 
E: jon.richardson@newport.com 
W: www.newport.com

Some advice on CO2 mirror distortion
Many people don't realise how easy it is 
to distort a laser mirror by over-tighten-
ing mounts or water fittings. 

Laser Beam Products, who offer a 
manufacturing and repair service for 
laser mirrors, recently repaired a water 
cooled mirror 33 mm thick that looked to 
be in good condition. However, an inter-
ferometric inspection revealed a 2-3mm 
diameter convex "pip" in the centre of 
the mirror where the surface had been 
"punched through" by a mounting screw 
in the rear of the mirror. "There was 
16 mm of solid copper between the bot-
tom of the screw and the mirror face!

Optical polishing of metals: - IPL Intense 
Pulsed Light 
IPL equipment for 
medical and salon 
use provides a 
good example of 
how LBP polish-
ing and plating 
skills are used for 
applications outside of industrial lasers. 
The lamps in these devices generate a 
large amount of heat, so the lamp hous-
ings need to be highly polished. LBP 
also makes cavities for Laser Induced 
Breakdown spectroscopy (LIBS) and 
fluorescence spectroscopy. 

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

Optics for 1 µm sheet metal cutting
II-VI Infrared, renowned 
for providing CO2 laser 
optics, also offers optics 
for use in 1 µm laser 
systems (Fibre YAG and 
Disk). Fabricated from 
fused silica or ZnS, 
optics can be used at 
both low power and in 
multi kilowatt systems.

II-VI now offers Fiberlight 
laser cutting heads for use with 1µm 
laser cutting systems up to 2kW.

The FiberLight S and FiberLight 90 have 
a modular design, allowing the user to 
create the ideal cutting solution. They 
will be on display at the ILAS 2015 con-
ference. See http://ilas2015.co.uk.

Key Fiberlight features include.

• Most compact and versatile head 
design in its class.

• Optional height sensor electronics.
• Available with a straight design or a 

90° turning option.
• 10mm Focus Adjustment range.
• Modular design allows user to select 

from 5 different magnifications to 
achieve the optimal spot size.

• Custom mounting plate available 
upon request.

• Quick Cover Slide exchange drawer.

Contact: Gareth Rowles 
E: Gareth.Rowles@II-VI.com 
W: www.iiviinfrared.com

The new DC 060
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BEAM DELIVERY

SCANLAB's Microoptics opens door for new applications
It is well-established that digital encod-
er systems offer the highest precision 
for laser processing. A digital encod-
ing innovation by SCANLAB can now 
remove existing limitations to dynamic 
performance. This new approach to 
digital position detection substantially 
lowers the moments of inertia of the 
drives in high-precision semiconduc-
tor processing or micro-structuring. 
The new encoder technology is already featured in SCANLAB's 
dynAXISse galvanometer scanner units, as well as in the ultra-
high-performance intelliSCANse 2D scan systems.

"With this new sensor technology, we have succeeded in com-
bining the speed of analog systems with the precision of digital 
control" says SCANLAB's CTO Norbert Petschik. "Equipped with 
lightweight beryllium mirrors and a 14-mm aperture, we might 
deliver the fastest encoder system in today's global market." 
High precision is also indicated by lower position noise and 
stable long-term drift. This allows fulfilling extreme accuracy 
requirements, and performing highly intricate processing steps 
such as in micro-structuring or the creation of VIA holes.

Over the past 12 months, this innovative digital se-encoder 
technology in single-axis dynAXISse galvo scanners and intel-
liSCANse 2D scan systems has proven its industrial suitability 
and excellent cost-effectiveness.

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

Ultrafast UV laser technology coupled with a high-speed scanner- 
based beam displacement system has the potential to revolutionize 
laser micromachining applications. UV lasers with short focal length 
optics allow for micron-level spot size while the high speed and 
acceleration capability of the scanner can execute multiple passes 
over the material extremely quickly. Utilizing this capability to its 
fullest potential requires a scanner with micron-level accuracy at the 
work point. Aerotech’s AGV-HP is the first commercially available 
scanner capable of micron-level accuracy over a relatively large 
area (40 x 40 mm). This working area can be greatly extended with 
Aerotech’s Infinite Field of View (IFOV) technology. Key operating 
parameters for the scanner are outlined below. Check the Aerotech 
website for the latest information on the entire AGV product line.

•	10,	14,	20,	and	30	mm	
input	apertures

•	CO2,	DS,	1552	nm,	
1064	nm,	1030	nm,		
532	nm,	515	nm,		
355	nm,	and	other		
optics	available

•	Low	thermal	drift	optical	
feedback

•	>24-bit	resolution	

•	Optional	air	and	water	
cooling

•	Laser	triggering	directly	
from	position	feedback

•	Non-proprietary	
programming	language

Micron Level 
Scanner Accuracy

AH1212K_LM_LTD

Aerotech Worldwide
United States • France • Germany • United Kingdom

China • Japan  • Taiwan

Dedicated to the 
Science of Motion

Ph: +44 (0)1256 855055
Email: sales@aerotech.co.uk
www.aerotech.com

See	the	Nmark	SSaM	and	
AGV	galvos	in	action	at	
www.aerotech.com.

AH1212K_LM-LTD_AGV-HP-190x126.indd   1 10/3/2014   2:25:47 PM

High accuracy, open frame, thermally stable galvo scanner
The highly repeatable and thermally 
stable feedback sensors used on the 
AGV-HPO scanner systems can be 
calibrated down to single-digit, micron-
level accuracy over the field of view. 
With the extremely low thermal gain 
drift performance of the position trans-
ducers, complex, high-density laser 
machining applications will maintain 
consistent micron-level feature place-
ment accuracy over the lifetime of the process. Likewise, high 
throughput applications will maintain consistent part-to-part 
quality without having to re-calibrate between parts.

The AGV-HPO utilises all of Aerotech’s advanced motion and 
PSO (Position Synchronized Output) capabilities that have been 
developed for traditional servo-based laser processing applica-
tions. Contouring functions such as Acceleration Limiting can 
be used to automatically reduce speeds in tight corners or 
small radii to minimise overshoot. The laser can be triggered 
based on the position feedback of the mirrors with PSO to 
ensure consistent spot overlap as the scanner changes speed. 
Aerotech’s Infinite Field of View (IFOVTM) function seamlessly 
combines servo and scanner motion to extend the marking 
capability of the scanner across the entire travel of the servo 
stages, eliminating stitching errors that can occur in a more tra-
ditional move-expose-repeat process.

Contact: Cliff Jolliffe 
E: cjolliffe@aerotech.co.uk 
W: www.aerotech.com
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New flexibility in laser cutting
Precitec's latest 
generation of 
cutting heads 
includes the 
new compact 
"ProCutter" for 
laser-cutting in 
the 1 µm laser 
wavelength 
range. They 
have a lightweight, compact construc-
tion with flexibility and intelligent sensor 
technology.

Three versions with individual options: 
(i) straight or offset version (90° exit to 
the left or right); (ii) motorised or manual 
focal position adjustment; (iii) zoom ver-
sion for cutting a broad range of sheet 
thicknesses, varying focal position and 
the focal diameter independently. 

Precitec offers a CutMonitor version, 
allowing users to monitor the piercing 
process and then start the cutting proc-
ess precisely when the material has been 
completely penetrated. 

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

VisionPerfoControl monitoring system
Rofin's VisionPerfoControl provides real-
time monitoring of diameter and per-
centage roundness of perforation holes. 
These are typically 
less than 120 µm 
diameter and the 
packaging film speed 
is 100-400 m/min.

Each laser perfora-
tion head will be 
fitted with a cam-
era and the output 
of each camera is 
processed using 
pattern recognition 
software to record 
accurately the dimen-
sions of the holes. The validation proc-
ess eliminates the possibility of incorrect 
set up (e.g. focus error) from spoiling 
the output from the perforation system. 
Furthermore, the recorded data docu-
ments 100% perforation quality of the 
processed material.

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

Compact CMOS linear image sensors
Hamamatsu 
Photonics has 
introduced 
two new com-
pact CMOS 
linear image 
sensors, the 
S11106-10 (128 pixels each 63.5 x 63.5 
µm) and the S11107-10 (64 pixels each 
127 x 127 µm); designed for applications 
such as position detection, object meas-
urement, rotary encoders and image 
reading. They have been designed for 
mass production and to offer maximum 
performance vs. cost.

The surface mount package is only 2.4 x 
9.1 x 1.6 mm in size. 

They each boast a high-speed data rate 
of 10 MHz, with low current consump-
tion and simultaneous charge integration, 
in addition to a built-in timing generator 
allowing for simple start and clock pulse 
inputs for operation. The S11106-10 
operates off a single 3 V power supply, 
and the S11107-10 off a 5 V supply.

Contact: Maria Fetta 
E: info@hamamatsu.co.uk 
W: www.hamamatsu.com

BQM-50 Beam Propagation Analyzer
Developed 
in conjunc-
tion with 
the National 
Physical 
Laboratory 
(NPL), the 
BQM-50 is 
designed to 
allow complete measurement of laser 
beam propagation characteristics. It is 
rated as one of the most compact and 
capable beam quality systems available.

A liquid lens removes the need for a 
translation stage to allow beam widths 
to be sampled through the laser beam 
caustic. Key features include:

• Measures M² in under 20 s

• Wavelength range 400-1100 nm

• Compact and portable

• Easy to align and adjust

The clear, simple to use software gives 
total control over the measurement 
which can be aligned and completed in 
a few minutes.

Contact: David Robinson 
E: info@ardenphotonics.com 
W: www.ardenphotonics.com

Release of SigmaNEST® V 10.2
SigmaTEK Systems, LLC has released 
SigmaNEST Version 10.2, which contains 
a number of new features and enhance-
ments making cutting machine program-
ming even more effective and easy.

Among the enhancements in Version 
10.2 is a split window that allows dif-
ferent areas of the work-space to be 
viewed simultaneously. Users may also 
manually nest parts across the split win-
dows and onto other sheets for quick 
nesting of parts onto multiple sheets. 

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

Online service for laser cutting

ByOptimizer, Bystronic's new online 
service, creates optimal cutting plans for 
laser cutting. Based on Cluster technol-
ogy by Swedish company, Tomologic, 
part geometries are nested on a sheet 
so tightly that no raw material is wasted 
on gaps between parts. Compared with 
traditional cutting plans, ByOptimizer 
achieves ~15% material saving on a 
standard 2 x 1 m sheet. 

ByOptimizer is an online service. All a 
user needs to start using the service 
is a PC with an internet connection, 
Bystronic’s latest BySoft 7CNC software 
and a Bystronic laser cutting system. 

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

ProCutter Manual, ProCutter, 
ProCutter Zoom

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

A typical sheet with components closely nested 
using Bystronic’s new ByOptimizer online service

LaserBee laser safety update
LaserBee offers a fully comprehensive 
laser safety software package. Analysis 
modules include; laser classification, 
AEL, MPE, NOHD, ENOHD, Eyewear, 
divergence, subtense and flight zones.

In addition to the extensive analysis 
capabilities LaserBee also provides the 
user with a wealth of laser safety related 
information that can be indispensible 
for training purposes, with graphs and 
illustrations to help explain and guide the 
user through the laser safety process. 

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



The Laser User      Issue 75, Winter 2014 7

MATERIALS PROCESSING

High productivity 3D laser machines
Prima's new Laser Next 
machine is a fast, com-
pact and highly effi-
cient 3D laser for high 
volume automotive pro-
duction applications.

Claimed to offer the 
best dynamic perform-
ance of any 3D laser on the market, 
Laser Next offers 208 m/minute trajec-
tory speed and 2.1 g acceleration. Four 
Laser Next machines occupy the same 
area as three of the previous model. 
There is no need for special foundations 
for the machines and up to three Laser 
Next machines can be sited next to one 
another all connected to the same mag-
netic scrap conveyer, delivering aston-
ishing productivity. 

Laser Next has a work volume of 3,050 
x 1,530 x 612 mm and is equipped with 
3 kW or 4 kW fibre laser. Its compact 
focusing head, fully sealed for best 
protection, features direct drive motors, 
double protection SIPS, fully metallic 
sensor, and Focal Position Control.

Contact: Mark Barry 
E: mark.barry@primapower.com 
W: www.laserdyneprima.com

Cutting system for tube and sheet 
Both flat sheet 
and tube section 
can be processed 
competitively on 
the new Adige 
LC5 laser cutting 
system. Available 
from BLM GROUP UK, this highly versa-
tile and compact combination machine 
brings extra opportunities for purchase 
justification and for users to exploit the 
productivity gains that laser can deliver, 
particularly on shorter production runs. 

The LC5 can switch from flat sheet 
processing to tube processing, and vice-
versa, immediately and automatically 
without the need for any retooling, mak-
ing it the ideal choice for both OEM and 
subcontract manufacturing facilities.

Supplied with a 4.5 kW CO2 or a 3 kW 
fiber laser, the LC5 has the capacity 
to process flat sheet measuring up to 
1500mm x 3000 mm (can be increased), 
and round, square, rectangular and oval 
section tube up to a maximum diameter 
of 120 mm.  

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

UK leads in fibre laser machine sales
In response to a request to explain why 
the uptake of Bystronic fibre laser cut-
ting technology in the UK has surpassed 
that in any other world market, David 
Larcombe, MD of the Coventry subsidi-
ary of UK, emailed several customers 
to ask what they liked best thing about 
their fibre laser machine. Over half 
thought that the main benefit was high 
cutting speeds when processing thin 
material.

Quotes included:
• "We turn it on in the morning, start 

cutting immediately and all day at 
unbelievable speeds. We turn it off at 
night; then the process restarts without 
fuss the next day."

• "The fibre machine is faster than our 
CO2 by 20 - 25% on our type of work."

• "We replaced our 4.4kW BySpeed 
CO2 machine with a 4 kW fibre and it 
has exceeded all my expectations."

• “Set up time is the principal benefit, 
closely followed by low energy usage 
and consumable costs.” 

Contact: Dave Larcombe 
E: david.larcombe@bystronic.com 
W: www.bystronic.com 
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High speed glass cutting
With the rapid rise in the use of smart 
phones and tablets, not to mention TV 
screens, computer screens and smart 
watches, the ability to 
cut glass and similar 
materials with excel-
lent quality and at 
production speeds is 
critical. 

Rofin is now able to offer the 
SmartCleave™ FI, an all-laser cutting 
process for glass, sapphire, ceramics 
and other transparent, brittle materials. 
It is a kerf-less separation process for 
strengthened (chemically and thermally) 
and non-strengthened glass of 100 µm to 
10 mm thickness. Cutting speeds higher 
than 300 mm/s can be achieved. Straight, 
curved, angled and chamfered contours 
are possible, as well as cutting of tubular 
or curved parts or stacks. SmartCleave™ 
FI also offers unmatched cutting quality 
with minimal micro-cracking and chipping 
and a surface roughness of Ra < 1µm. 
Parts cut with SmartCleave™ FI retain 
high bend strength and require minimal 
post-processing.

Contact: Andrew May 
E: sales@rofin-baasel.co.uk 
W: www.rofin.co.uk

Retaining the key 
elements of its 
predecessor, the  
M 280, the new 
EOS M 290 offers 
extensive monitor-
ing functions (for 
both the system 
itself and the build 
process) and qual-
ity assurance, 
essential require-
ments for industrial applications, espe-
cially in the aerospace sector. 

The M 290 offers a build volume of 250 
x 250 x 325 mm, is equipped with a 
high brightness 400 W laser and can be 
operated under an inert nitrogen atmos-
phere or under argon, which allows 
processing of a large variety of materi-
als. These include light alloys, stainless 
and tool grade steels, and superalloys.

EOS parameter sets ensure that parts 
can be manufactured with standardised 
property profiles, resulting in a broad 
spectrum of applications. New desktop 
software allows jobs to be prepared and 
computed offline, separately from the 
build process. 

At the Hong Kong jewellery and gem 
fair in September 2014, Cooksongold 
launches the PRECIOUS M 080 direct 
metal laser sintering system, which aims 
to change the economics of making 
watch and jewellery products, by offer-
ing an affordable, compact, and design-
driven manufacturing solution.

Using a cartridge 
based system, it 
both ensures maxi-
mum accountability 
of precious metal 
powder and enables a quick turna-
round between jobs and materials. The 
machine is equipped with a 100 W fibre 
laser, providing the highest quality parts 
building and a small spot size for the 
creation of even the finest structures.

Cooksongold will support the creation 
of entirely new product lines that meet 
the high quality standards of the most 
demanding jewellery brands. Currently 
the system can build parts using a vari-
ety of gold alloys. Additional materials to 
meet customer requirements are planned.

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

JOB SHOP CORNER

Installed at the Burgess Hill facility of 
Cirrus Laser in July 2014, the UK’s first 
Trumpf TruLaser Cell 3000 five-axis laser 
welding and cutting system is already 
offering important market advantages.

The TruLaser Cell 3000 is run alongside 
the company’s existing TruLaser 5030 
fibre flatbed laser. The same 3 kW laser 
is used to supply both machines; switch-
ing between the two could not be easier: 
everything is software driven. 

“At present, finding new flatbed laser 
work in the market is quite tough, hence 
the move into five-axis cutting and weld-
ing,” explained Managing Director Dave 
Connaway. “Ultimately the plan is to run 
the 5030 fibre during the day and the 
Cell 3000 overnight. This will help us 
move towards 24 hour operations, 52 
weeks of the year, whereas currently we 
only run 24 hours for around 30 weeks.”

The new TruLaser Cell 3000 utilises a 
2 in 1 fibre, which has one core inside 
another: one core optimised for cutting 
and the other for welding. 

“The first job we welded was aluminium, 
which was a real success,” said Dave. 
“We have also welded steel and cut 
logos and text into aluminium buttons for 
an aerospace customer. 

Cirrus Laser has fitted a tailstock to com-
plete rotary work and a Vac-Magic vacu-
um chuck system which had a base plate 
water jet cut and then machined on the 
Dugard ECO1000 vertical machining cen-
tre (VMC) in-house. The VMC also has the 
same vacuum chuck fitted and will manu-
facture jigs for the TruLaser Cell 3000 for 
welding applications; typically one jig in 
use welding and one jig being unloaded/
loaded for the next welding operation.

Among the forthcoming jobs planned 
for the TruLaser Cell 3000 is the welding 
of diamond core drills used for produc-
ing holes in concrete. Cirrus Laser has 
produced a quarter million of these drills 
in the past and the acquisition of the 
TruLaser Cell 3000 will introduce new 
efficiencies to the process.

Another benefit for Cirrus Laser con-
cerns parts which are presently TIG 

welded off-site and subsequently require 
cleaning-up before painting. With the 
TruLaser Cell 3000 they not only save on 
subcontract costs, but produce welded 
assemblies that can go straight to paint-
ing with minimal or no clean-up. 

“The new machine adds value to com-
ponents that were previously cut by 
Cirrus Laser but welded by third party 
suppliers,” says Mr Connaway. “In the 
future we hope to attract many new cus-
tomers – the machine is ideal for trim-
ming flash from automotive and aero-
space parts, as well as adding apertures 
to existing pressings or assemblies.”

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

Two new metal additive manufacturing machines from EOS

Optimised titanium 
nacelle hinge bracket 
built in an EOS M 290. 
(Source: Airbus Group 
Innovations)

Cirrus Laser makes gains with UK’s First Trulaser Cell 3000
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JOB SHOP CORNER

Nitto Europe has launched a new gen-
eration of process tapes, the Fiberguard 
series. Fiberguard is a surface tape that 
protects stainless steel surfaces during 
both CO2 and fibre laser cutting. 

Fiberguard combines a white printed PE 
carrier with a release layer and pressure 
sensitive modified rubber-based adhe-
sive. It has been specifically designed 
to ensure that no pre-cutting is required, 
thereby saving users vital production 
time. The special formulation of the 
adhesive system means that the film is 
held in place and that no bubble-forming 
occurs during the laser cutting process. 
The unique fully white film is used to 
prevent carbon deposit with the addi-
tional advantage of eliminating the clean-
ing process following laser cutting and 
ensuring additional quality control.

Depending on the application, Nitto 
offers two Fiberguard types. Fiberguard 
Blue has the highest adhesion level in 
the market and is therefore recommend-
ed on rougher surfaces and thicker steel 
plates. It is a problem solver for very dif-
ficult and complex shapes, where now 
the risk of blowing up during laser cut-

ting is minimal. Fiberguard Light has a 
lower adhesion level and is therefore the 
perfect solution for thinner steel plates, 
as it guarantees easy removability after-
wards.

Fiberguard is unique in its range of 
process tapes, which not only meet 
the practical needs of our customers, 
but has been designed with the entire 
supply chain in mind. The benefits of 
Fiberguard, such as no pre-cutting 
required, no bubble forming and no car-
bon residue after laser cutting have been 
specifically designed to ensure a reduc-
tion in cleaning operations, additional 
quality control and fewer production 
shut-downs, thus saving time and cost. 
Ultimately this means developing a solu-
tion that allows our customers to make 
their cutting processes shorter and more 
efficient, resulting in higher added value 
end-products.

About Nitto Denko Corporation
Japan’s leading diversified materials 
manufacturer Nitto Denko offers to the 
global market about 13,500 species of 
high-value-added products. 

About Nitto Europe NV
Nitto Europe NV is the European head 
office of Nitto Denko Corporation. 
Founded in 1974 it has, besides produc-
tion units, a network of sales offices 
throughout Europe. 

For more information on Nitto: 
W: www.nitto.com 

Contact for Fiberguard: Lou Gonda 
E: lou_gonda@nittoeur.com 

About Protective Tapes UK Ltd
Protective Tapes are a dedicated surface 
protection company in the UK and the 
preferred Supplier and stockist of Nitto.  
We hold a wide range of products, which 
will include the new Fiberguard films. We 
offer a personal service backed up by 
deep technical know-how from Nitto.

Contact: Debbie Miller 
E: d.miller@protective-tapes.co.uk 
W: www.protective-tapes.co.uk

Advertising feature
Laser Cutting Excellence - Introducing Nitto Fiberguard

Nitto developed 
Fiberguard, a 
unique white 
process film 
for all your 
CO2 and fibre 
laser cutting 
processes.
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CE marking of fabricated structural steel 
and aluminium has been a legal require-
ment since July 2014; and the only way 
that structural steel and aluminium can 
be certified is if it is produced using a 
certified Factory Production Control sys-
tem (FPC). The level of implementation 
and effectiveness of the FPC will need to 
be tested by a notified body against the 
requirements of  BS EN 1090-1: 2009 
+A1:2011.

There seem to be many conflicting 
reports and ideas surrounding the need 
for a laser job shop to have to CE mark 
steel and aluminium components after 
they have been laser cut. The laser job 
shop argument is often something along 
the lines of “we are providing a service 
and not the product, so it is our custom-
er’s responsibility to CE mark, not ours".

BS EN 1090-1 clearly relates primarily to 
welding processes. Nevertheless there 
are clear references and clauses con-
tained within that stipulate requirements 
for thermal cutting too. It is becoming 
increasingly apparent that, whatever 
your thoughts and stance about CE 
marking, you cannot ignore your cus-
tomer and your contractual obligations. 
If your customer is asking for the output 
of your process to be supplied with a CE 
mark, you will either have to comply or 
potentially lose the business.

As a consultancy practice, Initiative 
Quality and Safety Ltd have assisted 

many businesses in establishing effec-
tive and user friendly FPC manage-
ment systems and have experience of 
numerous successful FPC assessments 
spanning a range of industry processes 
including welding, thermal cutting, shot 
blasting and painting.

The FPC and other associated docu-
ment requirements include, for example, 
BS EN 1090-2:2008+A1:2011,  BS EN 
ISO 9013:2002, and these requirements 
should in our opinion be built into your 
existing quality management system to 
make them a seamless, controlled and 
natural part of your business activities. 
This has been and can be done!

So, if the path you choose as a laser 
cutting job shop is to CE mark, then a 
company like Initiative Quality and Safety 
Ltd can provide the professional assist-
ance you may need to move forward. We 
are an independent consultancy practice 
offering a wide range of bespoke consul-
tancy, training and assessment services 
in the fields of quality assurance, envi-
ronmental, health and safety & integrated 
QUENSH management systems. 

The authors are with Initiative Quality and 
Safety Ltd, The Croft, Blakeshall Lane, 
Blakeshall,  Wolverley   DY11 5XR

Contact: Mark Thompson 
E: mark@initiative-qss.co.uk 
W: www.initiative-qss.co.uk

"To CE or not to CE, that is the question"
Mark Thompson & Gavin Hedge

Observation on CE by 
Dave Lindsey, Laser Process (Cannock)
I have spoken to the managing director 
of a well established steel erection com-
pany. He provided me with information 
from The British Constructional Steelwork 
Association Limited which, basically says 
that there are two requirements;
1. The component is dimensionally correct.
2. The hardness of the edge remains within 
the given tolerance.

Accepting that the first is a given, we only 
need to concern ourselves with the second 
and my contact would be happy to receive 
components on the basis that we produce 
occasional test pieces which have been 
edge tested and are compliant.

It is my opinion that, as far as the laser 
cutting industry is concerned, the whole 
subject of CE marking has been overblown 
and that a little common sense and dili-
gence with heat affected edges will take 
care of the requirements.

LASE celebrates first year anniversary
The last twelve months have flown by for 
Sam Lester, Technical Director of LASE ltd. 

"There has been a huge amount of inter-
est in our laser cladding and laser hard-
ening services," Sam said. "This interest 
has come from a wide variety of indus-
tries within the UK and further afield too.

"From shipbuilding, coal mining and 
steelmaking through to food making, tool 
making and agriculture, we are getting 
enquiries for all kinds of components 
which require repair or surface improve-
ment, and I am happy to say that our 
laser based processes are proving them-
selves more than capable.

"For 2015 we expect a busy year of new 
challenges and repeat orders as a result 
of successful trials which we conducted 
in 2014," said Sam.

Contact: Sam Lester 
E: samlester@lase.co.uk 
W: www.lase.co.uk

Milestone for Cannock laser cutter
It seems hardly 
credible but in 
January 2015 
Laser Process 
marked 25 years 
of providing laser 
cutting services to UK manufacturers.

1990 was the year when Saddam 
Hussein invaded Kuwait, the US and 
the UK invaded Iraq, Nelson Mandela 
was released from prison and the UK 
was battling with Poll Tax rioters. Quite 
an eventful year – all this and Laser 
Process too.

In 1995 we were a founding member of 
AILU and in 1999 we became accredited 
to BS 9001 for quality management.

We have always taken our customer 
relationships seriously, to the extent 
where we class our customers as our 
friends and our commitment is to ensure 
that we do all we can to help them flour-
ish. We have many customers who have 
been with us since we began.

We are optimistic for the future and will 
continue to offer an industry leading 
service and purchase the best and most 
technically advanced machinery. There 
is a promise of substantial investment 
in infrastructure, particularly in rail and 
we intend to be there to take advantage 
of it.

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

High power fashion 
Spotted and sent in by Paul Hilton 
(TWI):  The Sunday Times magazine 
on 30 November 2014 had a piece on 
high tech fashion by Kate Spicer. 

It stated that "At London Fashion 
Week in September, Richard Nicoll 
presented a dress made of fibreoptic 
thread and was embedded with green 
lasers. Batteries 
not included." 

However, the 
caption read 
'The dress 
contains 20 
one megawatt 
green lasers'.
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Well, JS14 has been and gone and if you 
missed the day at Amada you missed 
a good meeting and show. Amada 
treated us all to a day to remember 
and their newly refurbished premises 
in Kidderminster is fabulous. If only our 
factories were like their showroom area!  

I felt the day was a little hectic but then I 
would think that. We had a good spread 
of presentations covering a wide sub-
ject base. From the responses shown 
I think the subject to watch is EN1090, 
the standard by which the product of 
the structural steel industry has to com-
ply for CE conformity. It seems that the 
marking debate will continue for some 
time. While talking to the many who 
attended, it became apparent that we 
are all involved with this standard in 
some way or another.

Whether we like what we hear or not, it’s 
happening and we will all have to face it 
at some time in the very near future. The 
afternoon question and answer session 
at JS14 brought more interesting com-
ments on a variety of topics but again 
everything seemed to come back to the 
dreaded CE marking subject.

I know that several of us are looking at 
MRP systems to streamline the manu-
facturing process and this too was a 
very popular topic on the day. We had 
three excellent presentations from the 
market leaders in this field: Lantek, 
Radan and Sigmatek. I hope that, 
between them, they were able to answer 
your questions.

It was good to see some familiar faces 
and I noted that several of delegates 
had travelled a considerable distance to 
be there. It’s always difficult to choose 
the date and try and fit around major 
shows and events that seem to conspire 
against us. However I thought the num-
bers attending where reasonable and it 
was very pleasing to see both familiar 
and some new faces also. Clearly busi-
ness is going well for us all.

I really enjoy the afternoon question 
and answer session most of all at this 
annual event as I think it brings a more 
personal touch to the proceedings. I for 
one always bring something useful back 
from this session. As always if anyone 
would like more of a say in AILU or has 
a topic that they would like to hear more 

about then please let 
me know or make use 
of the JS forum. 

I’m sure that there 
will be some changes 
within AILU in the New 
Year. Within the JS 
Group my appointment 
as Chairman comes 
to end in April and so 
another smiley face with be forced kick-
ing and screaming into the position. The 
other major factor that will affect us all 
is that Mike is due to retire next year. I 
would suggest that like the CE mark-
ing it will happen eventually and we 
should look at the situation now to limit 
any damage in the future. We could of 
course just ignore it and hope that Mike 
will carry on for us. 

Dean Cockayne

E: dean@midthermlaser.co.uk

Chairman's report

Another valuable JS business meeting

Jo
b Shop Group

JSG

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

Dean Cockayne
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SHARP 
COMMENT

Happy New Year to you, dear reader! 
I hope you have a profitable and 
rewarding New Year. For AILU and its 
members I think this year is certainly 
going to be one to remember. 

Needless to say, can I remind all read-
ers to try and get to ILAS 2015. It’s 
going to be bigger and better then 
ever before! Some 90 talks over the 
two days will address the full range 
of laser materials processing areas 
and technologies, with an exhibition 
and plenty of time to network. Please 
promote this to all your colleagues and 
acquaintances.

This year will also be AILU’s 20th anni-
versary, which will be something else 
to celebrate at ILAS2015. Throughout 
its 20 years, Mike Green has been 
running the secretarial contract for 
AILU. Mike and his team in Abingdon 
have provided AILU the solid, profes-
sional and responsive service that has 
allowed nine Presidents, a committee 
and members to run an Association 
that is respected around the world. 
And under Mike's Editorship, the asso-
ciation’s magazine, The Laser User, 
has become a cherished and highly 
respected benefit of membership. To 
many, Mike is AILU. And we will be 
celebrating AILU’s 20th Anniversary 
largely because of the huge personal 
effort that Mike has put into his work. 

But as we celebrate the Association’s 
20th, we must now seek Mike’s suc-
cessor. This year Mike will be stepping 
down as Secretary. In the middle of 
the year we should have a new sec-
retary and before the end of the year 
a new organisation fulfilling the secre-
tarial contract of workshops, website, 
magazine etcetera that Pro Laser 
has been providing. Personally I am 
slightly saddened that Mike is stepping 
back, but also happy that he leaves an 
Association in good shape. Most impor-
tantly I am glad that Mike will be taking 
things a bit easier and I wish him a long 
and happy retirement spending time 
with family and friends. I'm sure he will 
have a few tales to tell about lasers and 
the folk in our community.

As I write there is the opportunity for 
interested parties to tender for the 

RESEARCH

In October 2014 John Collier, 
Director of the Central Laser Facility 
(CLF) announced the closure of the 
Engineering and Physical Sciences 
Research Council (EPSRC) Laser Loan 
Pool. John thanked all those who used 
and supported the loan pool facility over 
the years.

The EPSRC is a British Research 
Council that provides government fund-
ing for grants to undertake research and 
postgraduate degrees in engineering 
and the physical sciences. The closure 
of the loan pool facility is a decision 
reached solely by EPSRC who believe 
that it does not meet the criteria of a 
national mid-range facility. For many is 
the UK laser community it has been met 
by incomprehension. 

The Central Laser Facility established 
the Laser Loan Pool more than 25 years 
ago in response to demand from the 
research community, and has managed 
and operated the facility since the begin-
ning. In doing so the CLF has helped 
support many excellent programmes of 

research and assisted numerous young 
researchers as they embarked on their 
scientific careers.

Details: 
EPSRC funding for the loan pool will 
cease on 28 February 2015 and no 
further applications for loans will be 
accepted. CLF will continue to fully sup-
port all current loans and those awarded 
at the recent Facility Access Panel meet-
ing held on 09 September 2014. After all 
loans have been completed, the lasers 
will be transferred to the community 
through an open call, with applications 
assessed by peer review. Details of the 
procedure are being worked out and the 
call will be issued in due course.

Researchers in the community, who 
require a specific piece of equipment 
to underpin their research efforts, are 
advised to explore the EPSRC strategic 
equipment process and to speak to 
EPSRC in the first instance.

Contact: Central Laser Facility 
E: clf@stfc.ac.uk 
W: www.clf.stfc.ac.uk

TWI is currently 
one of six laser 
research insti-
tutes involved in 
the LASHARE 
suite of projects 
to accelerate the 
development of laser-based equipment 
and encourage the adoption of lasers in 
manufacturing operations across Europe. 
LASHARE, Sharing Laser Expertise for 
the Benefits of SMEs, is funded under 
the EU Seventh Framework programme 
and began in September 2013 with the 
aim of introducing innovative practice to 
increase the competitiveness of produc-
ers.

LASHARE is assisting technology trans-
fer of new laser-based techniques by 
providing a robust framework for the 
assessment of laser equipment and 
technologies. This covers the entire 
value chain, from technology compo-
nents, such as the laser source, to cus-
tomised equipment for a given manufac-
turing application.

LASHARE currently comprises 14 Laser 
Equipment Assessment (LEA) studies. 
TWI has been involved in one of these 
known as NEXTCUT, which is assess-
ing the use of a high-power direct diode 
laser for metal cutting applications. This 
LEA is validating end-user benefits, such 

as increased productivity and reduced 
operating costs by:

• producing and integrating a diode 
laser source with a CNC flatbed 
system for cutting;

• carrying out an experimental matrix 
of cutting trials based upon the typi-
cal European job shop requirements;

• performing production-like vali dation 
of the equipment in a job-shop envi-
ronment.

Call for additional partners
The LASHARE collaboration is seeking 
additional partners in a project call open-
ing on 1 February 2015 focusing on sen-
sors and knowledge-based ICT systems 
for flexible manufacturing and process 
control. For more information about join-
ing this sub-project see: 

W: www.lashare.eu/en/cc.html  
E: cc@lashare.eu

TWI has been active in the development 
of laser processing since the 1960s 
and has accumulated experience in all 
aspects of the technology, from surface 
transformation hardening, micro-joining 
to additive manufacturing, thick-section 
welding and specialist cutting. For more 
information, please see our web pages 
or contact us.

E: twi@twi-global.com 
W: www.twi-global.com

Closure of EPSRC Laser Loan Pool

LASHARE moves into a new phase of collaboration (see advert on page 1)

(continued over) 
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The laser manufacturing world seems 
to split into two distinct sectors: ‘high 
average power’ and ‘micro-processing’. 
The high-power sector is the one with 
which most people are familiar – men-
tion the name and it is something like 
a ‘sparks flying’ picture of high speed, 
high power CW laser metal cutting that 
most likely springs to mind. On the other 
hand, the micro-processing sector is 
much less well-known and understood 
and is indeed a very different proposition 
from the high power sector; there are 
few impressive pictures. It is these very 
differences between the two sectors that 
add to the challenges of promoting laser 
manufacturing to new users. 

The use of high average power lasers for 
cutting metal is already well established 
and is recognised as a mature solution in 
many manufacturing industries. In such 
work, standard cutting processes exist 
and results show what can be achieved 
and how the work is conducted. Hence, 
the potential customer is likely to have 
a high degree of confidence in what to 
expect and they are able to choose from 
a large number of suppliers who can all 
achieve a similar quality of work.  

In contrast, in the world of laser micro-
processing there are really no set proc-
esses for the vast majority of manufac-
turing tasks, with the exception of a few 
production applications that have been 
around for a number of years (e.g. drill-
ing ink-jet printer nozzles with excimer 
lasers, drilling multi-layer PCBs with 
UV and CO2 lasers). Hence, unlike in 
the high-power metal cutting world, 
suppliers in the micro-processing sec-

tor will almost always end up coming 
to different solutions for any particular 
job: even if they choose the same laser 
for the task the processing parameters 
and methodology are likely to be differ-
ent one from the other. This means that 
although laser micro-processing can be 
applied to almost any material (and is 
applied with superb quality and preci-
sion), there is no set method as to how 
the end result is to be achieved. To any-
one who is used to the relative conform-
ity of offering in the high-power metal 
cutting community, the micro-processing 
world will probably seem a bit uncon-
trolled; things can be made to work, 
albeit in very individual ways.

So we have a situation where in one 
sector laser manufacturing is stable and 
predictable in terms of what a laser sub-
contractor can supply (e.g. sheet metal 
cut parts) and another sector where there 
is virtually no material limitation but also 
no consensus on what processes should 
be used. This is, of course, a deliberately 
simplistic analysis but the point is clear: 
the job of convincing users to adopt the 
micro-processing route for the manufac-
ture of their product is made harder by 
the fact that there is little uniformity of 
approach in how the suppliers propose 
that the work should be done.

A truism often stated by many in the 
micro-processing field is that there is no 
unique solution to any micro-machining 
task - this situation is not likely to change 
anytime soon and we have to do the 
best we can in offering the right types of 
options to users in a way that they can 
understand and appreciate. 

The practicalities of micro-processing 
can also complicate things. Counter-
intuitive as it sounds, it can take a much 
longer time to cut a 10 mm-sized part 
from a 0.2 mm thick sample than it does 
to cut a 1 m-sized piece from a 10 mm 
thick steel plate. This also means that 
the 10 mm part would probably be much 
more expensive to produce than the 1 m 
plate and this can be a difficult message 
to convey to someone new to the field. 

So in reaching out to new companies as 
potential clients we have to keep in mind 
that ‘laser manufacturing’ or ‘industrial 
laser processing’ are extremely wide-
ranging terms and all users have varying 
expectations and needs. This is what 
makes ‘outreach’ and ‘user engagement’ 
such tricky exercises for the various 
clusters and Centres of Excellence that 
have been formed; after all, the require-
ments of a large aerospace company will 
be completely different from those of a 
biotech start-up – both may require novel 
laser processing but it is not going to be 
achieved with the same laser machine, 
probably not even in the same building. 
So, although providing core facilities with 
a critical mass of ‘industrial-scale’ activi-
ties makes a lot of sense, we have to 
stay alert so that those needing the most 
help – especially small, innovative busi-
nesses with bright ideas but no in-house 
manufacturing capabilities – can also be 
catered for and don’t feel left out.

Nadeem Rizvi is with Laser Micromachining, 
Capital Court, 42 Ffordd William Morgan, St. 
Asaph Business Park, Denbighshire LL17 0JG

E: n.rizvi@lasermicromachining.com 
W: www.lasermicromachining.com

OPINION

(continued) .....  
secretarial contract. Due process will be 
taken in assessing the responses, and 
the result confirmed at an AGM later this 
year. Will this change in secretary also 
change the Association as well? The 
specification sets out what the secretari-
at is expected to deliver (the workshops, 
ILAS, magazine etc) so these should 
be a constant; though perhaps with a 
change in style. There may be changes 
in the marketing, recruitment and sup-
port for members. 

Inherently, the overall direction of the 
association will continue to be guided 
by a committee with a passion for pro-
moting laser materials processing. I am 

therefore sure that the new secretary will 
be well supported by the committee, 
that the best features of the Association 
will be preserved and that AILU will grow 
as the manufacturing sector in the UK 
continues to strengthen.

What else for 2015? Well it’s the 
International Year of Light. An opportunity 
to show the world, the public, and more 
importantly the government how impor-
tant photonics is in general, and from our 
own corner, how important it is that UK 
manufacturing sees laser processing as a 
tool of increasing importance. 

To the latter, this year will also see 
the delivery of a strategy document 

for Laser Materials Processing. This 
is being developed by a collaboration 
between the EPSRC-funded Centre for 
Innovative Manufacturing in Laser Based 
Production Processes and AILU, with 
support from the Electronics Sensors 
and Photonics division of the national 
Knowledge Transfer Network (ESPKTN). 
Such a strategy document is important 
in ensuring that the importance of LMP 
is recognised in government, academia, 
and other circles. I think we have every 
reason to expect significant growth in 
our sector, leading to many more profit-
able and rewarding years ahead.

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

Promoting laser manufacturing
Nadeem Rizvi
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With its early head start in fibre laser 
development and its high level of R&D 
activity, IPG are dominating large areas 
of laser source production. Is the com-
pany in danger of running out of healthy 
competition? 

The short answer is no; there will always 
be a danger of healthy competition and 
it’s probably one of the key drivers that 
motivates our vertical integration to ena-
ble us to stay in the lead. We recognize 
that there should be opposition in all 
things. Competition will always be there 
and it’s amazing what innovative thinkers 
come up with; IPG was based on very 
similar principles as we responded to the 
need to transform. 

How are things going in IPG’s relatively 
recent development of micro-processing 
machines? Is there not a concern that 
other micro-machining machine integra-
tors will feel forced to turn to other laser 
source providers? 

Our micro machining systems are pro-
duced in the US, the group formally 
being JPSA. In addition to serving a 
number of application segments they 
have deep experience with, such as 
laser lift off, the business unit is a test 
bed for IPG's new ultra short pulse 
duration lasers in different wavelengths.  
We are seeing a high level of interest in 
IPG's new picosecond, green and UV 
products and believe that their compact 
size, high performance, reliability and 
competitive pricing will assist micro 
machining system manufacturers to 
expand the total available market and 
expand their own businesses.

There seems to be a lot of secrecy 
around source and beam delivery devel-
opments in flatbed laser cutting. How 
does IPG view the current situation and 
will the drive to improve the quality of 
thick sheet metal cutting persuade IPG 
to do more in terms of fibre beam deliv-
ery and beam focusing? 

This is a very topical question and really 
encouraging to see the words used 
together in the same sentence in the 
positive sense i.e. thick sheet steel and 

fibre lasers. As you are aware integra-
tors are driving hard to improve the edge 
quality on thick sheet steel cutting and 
their respective developments are really 
paying off. The 1 micron wavelength 
is no longer regarded as limited to thin 
sheet metal laser cutting, as earlier CO2 
manufacturers would have their cus-
tomers believe. We sell large quantities 
of high power lasers to flatbed cutting 
OEMs that are used for thick sheet metal 
cutting applications. The laser is an ena-
bling factor, the machine manufacturers 
have their own approaches which relate 
to beam deliver, assist gas delivery, 
changing spot size etc. IPG believes the 
trend will be towards higher and higher 
output powers, we have our own range 
of beam delivery available (fibres, cutting 
heads, collimators) and will continue to 
roll out new products in beam delivery 
as we go through 2015.

At a time when there are many low cost 
fibre lasers in the laser marking sector, 
how does IPG compete? 

Our customers recognise that 'cheaper' 
does not necessary equate to 'better.' 
We offer competitively priced lasers with 
performance features not available from 
low cost entrants, and are able to sup-
ply lasers that are highly reliable and 
can be supported for the lifetime of the 
product through IPGs global network. 
Our product range is also 10 times larger 
than many the new entrants, and contin-
ues to expand, meaning we often have 
a better, more flexible solution available 
for customers to test in certain applica-
tions. New low cost entrants originate 
from China, and we continue to see 
strong sales numbers of our own prod-
ucts in the territory, yes the competition 
is fierce, but we are still seeing good 
opportunities and winning.

Based on your knowledge of the market 
do you see strong signs of a UK manu-
facturing renaissance? 

Definitely yes. The UK government have 
made this a priority and are investing 
large sums of money and support in 
many forms to bring this about. We see 

a strong UK market which has a posi-
tive growth potential in the coming years. 
Industries such as aerospace automotive 
have good opportunities for laser manu-
facturers.

At a time when many environmental tar-
gets are been softened worldwide, does 
the ‘green’ argument for choosing fibre 
lasers hold much sway? 

The requirement for higher and higher 
energy efficiency lasers is here to stay. 
We are offering wall plug efficiencies of 
45% now, and industries with high laser 
on time and high electricity supply costs 
are expected to be the early adopters. 
The trend to a reduction in power con-
sumption is a long term trend we expect 
to see on a global basis, but of course 
power generation costs vary widely 
around the world and hence certain 
regions will adopt greener laser devices 
faster than others; Germany and Japan 
are industrialised nations with fairly high 
electricity costs hence there is motiva-
tion for manufacturers there to con-
stantly look for ways to reduce energy 
consumption.

Do IPG’s new quasi continuous wave 
(QCW) fibre lasers offer advantages over 
conventional lamp-pumped solid state 
lasers other than higher wall-plug effi-
ciency and long life? 

Yes, the benefits are compelling. Our 
QCW lasers can operate In pulsed or cw 
mode, are available from 75 - 2000 W 
average power and from 750 - 20,000 W 
peak power. We can supply complete 
finished lasers, or laser modules which 
OEMs can integrate themselves with 
power supplies and control electron-
ics. We offer fast rise and fall times, 
unrivalled power stability, beam options 

INTERVIEW

Driving innovation in the world of  
industrial laser sources
An interview with Stan Wilford
Senior sales and marketing manager for IPG UK
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EDITORIAL

I trust you had a merry Christmas and 
are now settled into making it a pros-
perous New Year. Certainly there is 
still some optimism in the UK despite 
the economic news from elsewhere in 
Europe.

We are now in the International Year 
of Light, a United Nations project to 
inform people of the tremendous power 
of light in almost all aspects of modern 
life. There are many events planned 
all over the world, in Europe and in 
the UK. EPIC, the European Industry 
Consortium has and will be promoting 
photonics activities. 

AILU members are of course well aware 
of the power of laser light, to enable or 
transform industrial processes and we 
will be doing our bit through workshops 
and other events throughout the year, 
kicking off with our biennial Industrial 
Laser Applications Symposium ILAS. 

A tremendous amount of work has 
gone into ILAS 2015, both by the 
authors of the papers, the exhibitors 
and supporting organizations and by 
the committees that have sorted con-
tributions out out and have organised 
the event. It is nearly upon us and our 
thanks go to all those who have con-
tributed and been involved. At the cen-
tre of this is the work done by Mike, Liz 

and Cath to whom 
we owe a great 
debt of gratitude.

ILAS 2015 will 
have three parallel 
sessions over two 
days with topics 
on most major 
laser material 
processing applications. The problem I 
have with this is not being able to be in 
three places at one time; Not good.

New this year is the peer reviewing and 
publishing of the proceedings by SPIE. 
This has been asked for by our univer-
sity members and it will be interesting 
to see how much support it generated.

As I see it, the most important thing 
that ILAS does is to provide an inter-
face between industry and academia 
and, as MD of a laser job shop, I 
expect to come away with some new 
ideas of how I can further exploit the 
'laser advantage'. Looking at the pro-
gramme I'm sure I will. I hope others in 
manufacturing will lasers will seize this 
opportunity too:  Come for one day or 
two but do come and learn, enjoy the 
atmosphere, meet old friends and make 
new ones.

Neil Main
E: neilmain@micrometric.co.uk

PRESIDENT'S MESSAGEfrom pure gaussian single mode to multi-
mode beam with flat top profile. Wall 
plug efficiency is over 30%, lasers are 
very compact and have excellent reliabil-
ity. Let me introduce some of the market 
opportunities for these lasers:

In the coming years the Aerospace 
industry alone will need to drill millions 
of cooling holes for the manufacture of 
modern turbine engines. The geometrical 
requirements for cooling holes in turbine 
blades, vanes, combustors, and after-
burners are increasing and the holes 
have to be drilled at a variety of angles, 
thicknesses, and diameters. 

This demand cannot be sustained by 
existing flash-lamp pumped or EDM 
technology. Some of the benefits that 
are driving these changes include 
increased pulse duration to overcome 
the Pulse Repetition Frequency (PRF) 
limitations of lamp pumped systems. 
The pulse duration can be increased 
to produce holes with a single pulse 
that meets the aerospace specification. 
Multiple pulses can lead to unwanted 
recast or cracking. 

The high peak power capability of the 
QCW laser means that we can duplicate 
the important process parameters of a 
Nd:YAG laser and reduce the unwanted 
aspects of the laser pulse i.e. the QCW 
fibre output pulses have a square tem-
poral "top hat" profile with peak power 
maintained throughout the pulse and 
no 'tail'; a tailing off pulse can add to, 
unwanted recast layer. The QCW fibre 
laser can also be fitted with a shaped 
delivery fibre to produce a square profile 
at focus that has process advantages. 

QCW lasers provide high process 
repeatability, and dramatic process time 
savings. 

Are there any new products from IPG 
that we should be looking out for in the 
coming year? 

It’s an exciting year for IPG in terms of 
new products. Expect to see innovation 
and a broad new range of products from 
us including new ECO high power lasers 
with +45% wall plug efficiency, new 
nanosecond pulsed laser offerings, new 
ultra short pulse duration lasers (pico 
and femto), new green and UV prod-
uct offerings and of course continued 
product roll out in beam delivery that I 
mentioned earlier. We are also planning 
to launch a new website in the next 1-2 
months, which we have been working 
on for some time and are very excited 
about.

According to a preliminary 
analysis of 2014 data by 
Optech Consulting, the 
global market for laser 
systems for materials 
processing increased 8% 
over the year, to US$ 11.6 
billion. This is in line with 
the long term growth rate 
averaged over economic 
cycles i.e. 7% to 9%. 

China and in Asia expe-
rienced double digit 
growth in their demand 
for industrial laser systems. More than 
average demand was also reported for 
North America but the European market 
growth was less than average due to 
weak economic conditions. 

Globally, the market growth was driven 
by laser systems for high power cut-
ting and welding as well as for precision 
processing, which includes low power 
cutting, drilling and welding, and additive 
manufacturing. In contrast, the demand 

for laser products for micro-processing 
in the electronics industry showed only 
moderate growth. Of the laser types 
used in materials processing again fibre 
lasers outpaced other laser types in 
terms of demand growth. 

Assuming a steady economic environ-
ment Optech Consulting expects an 
increase of the global laser systems 
market in the high single-digit range 
again for 2015. For further Information 
see www.optech-consulting.com.

Continued market growth for industrial laser systems in 2014
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ADDITIVE MANUFACTURING

Additive manufacturing: the new paradigm for the  
jewellery manufacturer
Frank Cooper

The use of Direct  Metal  Laser 
Melting (DMLM), allied with suit-
able powder metallurgy is now 

established in the jewellery industry, 
in part to meet industry needs for an 
adaptable, low-volume and innova-
tive new technology that will facilitate 
rapid responses by SMEs to the con-
sumer’s demands for more custom- 
made, individually designed jewellery 
products. 

The Economic Argument
Europe (EU) has traditionally been an 
important supplier of high-quality jewel-
lery to the world’s markets, and is also 
conventionally considered to be the 
second largest market for jewellery con-
sumption after the USA. In 2012 the EU 
jewellery industry is thought to include 
some 28,800 large and many smaller 
companies with an estimated 81,000 
employees, which specialise either in a 
style of jewellery design or in a stage of 
production. In 2008, these companies 
generated a total turnover of €12.9 bil-
lion, representing 20% of the estimated 
total global market value [ref]. In 2008, 
global jewellery sales were estimated at 
€121 billion [ref]. 

Sales of jewellery in most EU countries 
have risen steadily in the previous dec-
ade; however, this volume market is 
predominantly supplied with jewellery 
items manufactured outside the EU, 
notably by Asian and Far Eastern low-
cost economy countries. However, ever 
more sophisticated consumer demands, 
driven by the fast–moving, online, dig-
ital revolution, have educated many 
consumers to expect a continuous and 
regularly updated choice of new and 
innovative products. This has impacted 
consumer buying patterns, resulting in a 
surfeit of choice and increasing competi-
tion for their disposable incomes. 

It is our belief that the jewellery manu-
facturing sector in those countries 
around the globe that can be consid-
ered technologically progressive has the 
potential to grow significantly by exploit-
ing new technologies such as DMLM 
that is able to potentially reduce (high 
cost) material usage while offering new 
design and market opportunities. 

Technology and Design
The initial concept and design 
phases define the innovative 
nature of a jewellery product. 
The transfer of concepts and 
ideas into jewellery products 
is achieved through CAD, 
prototyping and engineering 
processes. Technical feasibility 
is a vital consideration at each 
stage of the design process.

DMLM is used to manufacture 
parts in a range of ceramic, 
polymeric and base metal-
lic materials. Many potential 
uses  for  precious  metal  
DMLM  have  been  identi-
fied  including  electronics, 
fuel-cell, medical, catalytic and 
satellite applications and in the 
manufacture of low-volume, 
high-value components in the 
prestige automotive, biomedi-
cal and marine sectors.  

In 2011 the Jewellery Industry 
Innovation Centre (JIIC), for 
the first time ever, delivered a 
teaching module specifically 
about laser sintering/melting 
technologies and their adapta-
tion for jewellery design and 
manufacture. The JIIC is also 
currently actively involved 
with suppliers of Additive 
Manufacturing equipment and 
UK jewellers to develop the 
design and manufacture of AM 
precious metal jewellery.  Some 
early examples of this work in 
titanium are shown in figure 1. 

DMLM also offers the potential 
for creating items that appear 
solid yet are entirely hollow 
or contain a simple honey-
comb or scaffolding structure 
added for strength, a proc-
ess sometimes described as 
“volume without mass”; see 
figure 2. The potential savings 
in the intrinsic cost of what 
is becoming an ever increas-
ingly expensive group of raw 
materials is undoubtedly now 
approaching a tipping point, at 
which this previously consid-

Figure 1: Jewellery in Titanium. (a) Necklace balls (note the setting 
cups preformed and built/printed on both); (b) finished items; 
(c) More colourful examples; (d) directly produced “chain mail” 

a

b

c

d
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ered expensive manufacturing process 
can become much more commercially 
viable and attractive to the jewellery 
manufacturer and consumer.

Furthermore, it is entirely possible and 
correct to consider the use of sub-con-
tract bureau service providers as a way 
in which the smaller jewellery designers 
and manufacturers can exploit DMLM 
manufacturing.

Practical Examples
With Computer Aided Design (CAD) soft-
ware complex geometries can be more 
detailed and refined than those obtained 
by the traditional wax pattern fabrica-
tion technique predominantly used in the 
jewellery sector. 

A good example of the migration from 
complex geometries, produced using 
traditional prototyping technologies, to 
the use of DMLM is that of UK designer/ 
maker Jack Row [www.jackrow.com], a 
graduate of the School of Jewellery. 

Figure 3 shows a range of very high-
value 18K pens that sell in one of the 
UK’s prestigious retailers based in 
Knightsbridge, London. This range is 
built on a traditional 3DSytems “Viper” (a 
laser-powered stereolithography proto-
typing system) and produced using the 
lost-wax casting process.

Working with UK-based 3T RPD, an 
Additive Manufacturing sub contractor, 
the JIIC  and  Jack  developed a com-
plementary range of titanium pens built 
using the DMLM process, which went 
into full production in 2012; see figure 4.

Cooksongold located in the heart of 
the Birmingham Jewellery Quarter, in 
partnership with their original equip-
ment manufacturer EOS, launched a 
precious metal DMLM service to the 
wider jewellery industry at the 2012 
Basel World show. Working closely with 
Cooksongold, JIIC have developed 
some new and novel mechanical pol-
ishing methodologies. Examples of the 
jewellery items produced are shown in 
figure 5.

Using DMLM means 
that not only is com-
plexity independent of 
tooling costs but also 
that the use of DMLM 
allows the production 
of virtually any geom-
etry conceived by the 
designer. DMLM has 
its own limitations that 
need investigating 
and recording, and a 
specific “design rules” 
have to be developed 
to manage and opti-
mize these new and 
exciting possibilities. 

The Future
In existing conventional jewellery manu-
facturing there is a direct link between 
the complexity of the part and its manu-
factured cost; this can be significantly 
reduced with use of the DMLM proc-
esses. In gaining the knowledge and 
understanding of the potential design 
and manufacturing advantages of 
DMLM, jewellery manufacturers should 
be provided with the economic impetus 
to adopt various aspects of the DMLM 
processes as appropriate to their com-
pany's needs. 

Jewellery is in a unique position to capi-
talise and further develop the potential 
of DMLM. It has the potential to exploit 
the creative possibilities it affords while 
using generic fabrication criteria, which 
are relevant to many other high-value-
added industries where custom-made 
products command correspondingly 
higher consumer prices.

Frank Cooper is with the Jewellery Industry 
Innovation Centre, School of Jewellery, 
Birmingham City University, Vittoria Street, 
Birmingham B1 3PA

Contact: Frank Cooper 
E: frank.cooper@bcu.ac.uk
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Frank Cooper is Technical 
Manager at the Jewellery 
Industry Innovation Centre

See Observations p 24

Figure 2: 
Jewellery with 
“volume without 
mass” can be 
manufactured 
by DMLM. Such 
items are hollow 
or have a simple 
honeycomb 
or scaffolding 
structure 

Figure 3: Jack Row’s “Architect” pen and cufflinks in 18K yellow and white 
gold

Figure 4: Titanium DMLM design iterations

Figure 5:  Examples of 
18K jewellery produced 
for the 2012 Basel World 
show, courtesy CPM. (a) 
Cufflinks, design by Digital 
Forming; (b) Ring, design 
by Nervous Systems; 
(c & d) Heart and icon 
pendants, design by Lionel 
Dean; (e&f) Butterfly mesh, 
design by Digital Forming.
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Case study # 1:Pulsed laser welding 
In applications where energy input has 
to be strictly controlled, such as in weld-
ing of sensitive electronic components 
or medical devices, pulsed laser welding 
often provides the best option. 

In laser welding the total energy input 
and its spatial distribution can be con-
trolled independently. Additionally in 
pulsed laser welding the energy input 
can be also controlled temporally, the 
application of energy in short pulses 
resulting in high peak temperatures with 
minimum lateral conduction of the heat 
into the component. 

Applications for pulsed lasers
There are a broad range of 
applications where pulsed 
lasers enable fast processing, 
high accuracy and reliability. 
Laser beams can readily be 
focused to spot diameters of 
the order of tens of microns 
(for local vaporisation or 
ablation of the material) or 
spread across a larger area 
for conduction welding. Pulse 
durations can range from 
10-2-10-15 s, depending on the applica-
tion and laser source. Some examples 
are shown in figure 1.   

Joining medical device elements
A feasibility study carried out at our 
Centre involved a medical application 
of laser welding. As is often the case 
in medical industry, the main challenge 
was to weld dissimilar materials with 
minimum energy input and maximum 
reliability. There were also certain quality 
requirements and mechanical perform-
ance that the joint had to satisfy.  

Two different configurations of materials 
were studied: (i) an oxygen-free copper 
wire coated with silver to be welded to 
an oxygen-free copper tube coated with 
gold; an oxygen-free copper wire coated 
with silver to be welded to stainless steel 
ring.

The main objective was to apply the 
minimum amount of laser energy 
required to join the components in order 
to ensure sufficient strength without 
excessive heating, which could have 
a detrimental effect on the substrate 
and could also promote formation of 
intermetallic compounds. In pulsed 
laser welding the melting characteristics 
can be controlled by tailoring the pulse 
parameters, as well as spot size, fre-
quency of pulsing and a rate of overlap 
of subsequent spots. The study therefore  
involved the investigation of welding 
over a selection of welding parameters. 

The welding conditions for the two mate-
rial configurations investigated differed 
greatly, due to differences in the thermal 
properties of the materials involved. The 
highly conductive and heat-dissipating 
copper tube in the first case, required 

a rapid thermal cycle in the application 
of laser energy in order to weld the two 
materials. In the second case the stain-
less steel of the ring, having a thickness 
of 300 µm, could tolerate much less 
energy than the copper wire before deg-
radation in the ring occurred.  However, 
a precise control of the energy input, 
spot size and laser position enabled the 
development of suitable conditions for 
successful joints in both cases as shown 
in figures 2 and 3.

Summary 
In this study a pulsed laser was used to 
weld delicate components of a medical 
device. Precise control of the heat and 
rapid heating and cooling, which is char-
acteristic for pulsed operation of laser, 
ensured suitable welding conditions 
for both material configurations. The 
achieved joints exhibited satisfactory 
mechanical properties and robustness, 
as well as good aesthetic appearance.  

Two case studies for industry: 
(i) Pulsed laser welding; (ii) Welding of dissimilar alloys
Wojciech Suder, Goncalo Rodrigues Pardal, Sonia Martins Meco, Omar Jose Karmouta Maroto, 
Supriyo Ganguly and Stewart Williams

Figure 1: Applications for pulsed lasers (a) high 
precision machining of carbon fibre reinforced 
composite; (b) ultra-high speed pulsed laser 
drilling of holes in 0.8 mm thick steel sheet; (c) 
low heat input spot welding Series of spot welds 
in a Ti – composite joint and (d) cross section of 
micro-spot lap joint in stainless steel

Figure 2: Silver-coated copper 
wire welded to gold-coated 
copper tube

Figure 3: Silver-
coated copper 
wire welded to 
stainless steel 
ring

75 µm
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Case study # 2:  
Laser welding of dissimilar alloys 
Fuel efficiency and other criteria chal-
lenge many manufacturing sectors to 
design composite structures comprising 
various materials with different proper-
ties. This poses the great challenge for 
joining technology to finding adequate 
solutions to facilitate the fabrication of 
such structures. In the automotive indus-
try for instance, there is a big drive to 
apply dissimilar materials to save weight 
and this is likely to expand in future with 
the new fuel efficiency regulations.  

The key challenge in joining of dis-
similar materials is accurate control of 
the fusion behaviour and the mixing of 
interfacing materials. Often in metals, the 
limited solid solubility of one metal within 
another generates intermetallic phases 
at the interface resulting in undesirable 
mechanical properties. An example of 
intermetallic layer in aluminium-steel 
joint is shown in figure 4. 

The main strategy is to provide enough 
localised energy necessary to form a 
joint whilst keeping the fusion zone small 
in volume to decrease the likelihood of 
the intermetallic compounds. Also the 
thermal cycle has to be controlled to 
minimise diffusion. Lasers are one of the 
most suitable tools for such a demand-
ing application.  

Project scope 
In this project different strategies of 
joining titanium alloy to nickel and 
stainless steel were investigated to 
determine the relationship between 
joint type, welding conditions and joint 
strength. It was found that the volume 
fraction of each alloy and mixing during 
welding make up one of the most sig-
nificant factors determining the strength 
of the joint. As shown in figure 5, a 
laser beam can be precisely positioned 
in order to achieve a suitable offset 
position of the heat source relatively to 
the interface of welded materials. The 
phase constituents of the fusion zone 

are modified by changing the laser off-
set, resulting in different mixing ratios of 
the materials. This control would not be 
possible with arc-based welding proc-
esses, where the arc column would be 
attracted to the material with preferable 
electrical properties.      

The mixing ratio has a direct impact on 
the phase constituents and formation of 
hard intermetallics. As demonstrated in 
figure 6 the hardness of the joint chang-
es with mixing ratio. The likelihood of 
formation of intermetallic phases reach-
es a maximum at a mixing ratio of 50%. 
One solution to this issue would be to 
find an optimum point where the volume 
fraction of one material is minimised, but 
where there is enough melting to ensure 
sufficient integrity of the joint.

Another way of preventing phases from 
excessive mixing and forming hard 
phases whilst still enabling sufficient 
melting to form a joint, is the use of 

interlayers. 

In the example in figure 
7 a direct joint between 
stainless steel and tita-
nium is shown to have 
very poor properties. 
The brittle nature of this 
joint can however be 
mitigated by using an 
interlayer material. In 
this case the stainless 
steel was welded to a 
nickel interlayer, which 

was then welded to 
the titanium alloy, as 
shown. This example 
shows how combining 
the precise control of a 
laser with the selection 
of suitable material 
combinations allows a 
high integrity joint to 
be produced. 

Summary 
Joining of dissimilar 
and highly dissimilar 
materials is a very chal-
lenging task due to for-
mation of brittle phas-
es. With laser welding 
this can be minimised 

by a careful control of the mixing ratio of 
each material or by using interlayers of 
compatible pairs of materials.      
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See Observations p 24Figure 4: Steel to aluminium lap joint using laser welding. (right) 
Macrograph and SEM picture of Fe-Al inter-layer

Figure 6: Effect of mixing ratio of Ti-Ni on hardness of joint 

Figure 5: Effect of laser offset on mixing ratio of Ti-Ni joint

 Melting ratio: Melting ratio:   Melting ratio:   Melting ratio: 
 90%Ti & 10%Ni  63%Ti & 37%Ni  43%Ti & 57%Ni  37%Ti & 63%Ni

Figure 7: Use of 
interlayers. (left)
Failure of a brittle 
SS-Ti joint; and 
(below) a successful 
SS-Ti joint using a 
Ni-interlayer
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 A coronary stent is an intravascular 
device which is implanted in obstructed 
coronary artery; over 1 million stent 
implant operations each year worldwide. 
Stents can be either balloon expand-
able or self-expanding (using shape 
memory alloys). Stents are typically 
made from biocompatible materials such 
as stainless steel, nitinol (Ni–Ti alloy), 
cobalt-chromium, titanium, tantalum 
alloys, platinum– iridium alloy as well as 
polymer. The most widely used mate-
rial for self expandable stents is nitinol. 
Self-expanding stents are advantageous 
in that less damage to the vessel is 
caused, due to low pressure while it is 
dilated. Moreover, they can be securely 
implanted without the use of a balloon 
for expanding purpose. 

The complex design of stent requires 
precise manufacturing processes and a 
large volume of work have been under-
taken in order to ensure reliable and 
trustworthy stent devices. With the use 
of lasers, the quality issues have driven 
the development of shorter pulse devic-
es. Picosecond laser are highly favoured 
in this regard: in particular, the pulses 
are short enough to minimise the heat 
affected zone and have sufficient peak 
power for high precision machining. 

In this article we concentrated on the 
capability of picosecond laser micro-
machining of nitinol and platinum–iridium 
alloy in improving the cut quality. 

Experimental procedures 
Materials
The experimental materials were nitinol 
tubes and platinum–iridium alloy (Pt-
10% Ir), commonly used for the manu-
facture of medical devices and surgical 
implants. The nitinol tube has an outer 
diameter of 5.0 mm and 280 µm wall 
thickness, while the platinum–iridium 
alloy tube has a 1.88 mm outer diameter 
with 67 µm wall thickness. 

Equipment
The laser used was a Trumpf Tru-Micro 
5350 laser with λ=343 nm (by third har-
monic generation), a beam quality factor 
M2 =1.2 and a Gaussian beam intensity 
profile. A 50 mm focal length was used 
and the theoretical spot size at focus 
was determined to be 5.2 µm. 

A high precision Swisstec Micro T-15 
delivery system was utilised for this 
work; it was designed purposely for 
stent production and includes a CNC 
high precision motion system which 
allows the movement in three axes (two 
translational axes and one rotational 
axis) together with a built-in vision sys-
tem and the gas delivery conical nozzle 
to enable the monitoring of cutting proc-
esses. 

Laser cutting 
As shown in figure 1, the desired cut 
geometry was first created with CAD 
software and the data file converted into 
an ISO file. The machining unit trans-
lated this into a G-code program. 

Optimised laser process parameters:
Laser wavelength  343 nm 
Repetition rate 200 kHz
Pulse duration  6 ps
Assist gas 4.5 bar argon 

Nitinol
Average power 10 W
Cutting speed  25 mm/min

Platinum–iridium alloy 
Average power  7 W
Cutting speed  100 mm/min 

The focal position of the laser was set at 
20 µm below the top surface. 

Results 
Dross-free cut
The high cut quality produced with the 
above laser parameters is reflected in 
figure 2. A defocused beam with the 
focal plane 20 µm below the top surface 
was used in order to obtain this high cut 
quality. 

High-resolution SEM images at differ-
ent magnifications in figures 3 and 4 
show dross-free cuts with sharp edges 
for both samples, so no postprocess-
ing was needed. The use of argon as 
an assist gas significantly reduces the 
re-deposition of ablated material on the 
parent material. 

Surface roughness 
Analysis was carried out to character-
ise the topography of the cut edges to 
determine the surface finish quality; see 
figure 5. The average roughness was 
found to be Ra=1.34 µm for the nitinol 
cut surface and Ra=0.49 µm for the 
platinum– iridium alloy.  

Figure 2: SEM images of laser cut samples:  
(a) nitinol and (b) platinum–iridium alloy 

Figure 3: Nitinol cut edge without any post-
processing showing the dross-free cut and sharp 
edge in different magnifications 

Figure 4: Platinum-iridium alloy cut edge without 
any post-processing showing the dross-free cut 
and sharp edge at different magnifications

Figure 1: Schematic diagram of laser tube cutting

Picosecond laser micro-machining of nitinol and  
platinum–iridium alloy for coronary stent applications
Noorhafiza Muhammad, David Whitehead, Alan Boor, Wulf Oppenlander, Zhu Liu and Lin Li 
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Striations formation
Striations, most clearly seen in figure 
5b, with a measured maximum depth of 
~3 µm are also present in the cut edge 
of the platinum– iridium sample, but with 
a maximum depth of less than 0.4 µm.  

HAZ analysis
In laser cutting, heat generated by the 
energy source can diffuse and alter 
the metallurgical properties and varies 
the hardness of the neighbour material 
near the cut edge, known as the Heat 
Affected Zone (HAZ). 

Changes in hardness in the zone indi-
cates the recrystallisation that takes 
place within this area, the concern being 
that changes in material hardness could 
cause stents to rupture during implant-
ing in the human body. For this reason 
nano-indentation hardness proved an 
ideal method of measuring HAZ. Figure 
6 shows that for nitinol the hardness 
within 10 µm distance of the cut surface 
was in average of 6.35 GPa, which is 
harder than the base material (3.7 GPa). 
This layer was hardened due to recast 
layer formed on the cut surface. This 
shows that the recast layer transferred 
the excessive heat to the bulk mate-
rial underneath around 5 µm depth. No 
material metallurgical change was found 
beyond 15 µm from the cut edge. 

Figure 7 shows no evidence of a HAZ at 
the cut edge for Platinum-iridium alloy 
i.e. no detectable modification in the 
hardness of the material was observed. 
This difference with the nitinol results 
may be partly explained by the fact that 
the thermal conductivity of Pt–10%Ir is 
about six times higher than that of niti-
nol; also that the phase transformation 
temperature of nitinol is much lower than 
for platinum alloy.  

At this stage the processing parameters 
have not been refined. When they are 
(in particular the repetition rate and cut-
ting speed) we anticipate that the heat-
affected zone detectable on the nitinol 
cut edge will be eliminated and the 
surface quality improved, such that no 
post-processing will be required. 

Other materials 
Picosecond laser offers a great potential 
in dross-free cutting of other stent mate-
rials including cobalt chromium, silver 
and titanium as shown in figure 8. Low 
material distortion is another benefit, 
allowing intricate shapes and tight toler-
ances to be achieved. 

The minimal substrate heating during 
picosecond laser machining also offers 
great potential for fabricating materials 
with low melting point (e.g. polymers) 
with the excellent cutting tolerances 
as shown in figure 9. In this case the 
343 nm ultraviolet beam can provide 
material removal by photochemical 
means, resulting in “cold machining”. 

Conclusions 
Short pulse UV laser micro-machining 
trials on nitinol and platinum–iridium 
alloy tubes has achieved dross-free cut-
ting and a HAZ (~15 µm) for nitinol that 
is much less than has been achieved 
using long pulses lasers. Negligible 
HAZ for platinum–iridium alloy has been 
achieved, together with a fine cut edge 
surface quality (Ra=0.49 µm). The pico-
second laser has been shown to be a 
viable tool for machining materials for 
coronary stent applications. 
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Figure 5: (a) Nitinol cut edge; (b) enlarged part of 
the cut edge; (c) Platinum-iridium alloy cut edge; 
(d) enlarged part of cut edge
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Figure 6: Hardness test at various distances 
from cut edge for the nitinol sample:  
(a) measured surface and (b) hardness value

Figure 7: Hardness test at various distances from 
cut edge for the platinum–iridium alloy sample: 
(a) measured surface and (b) hardness value
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Figure 8: SEM images showing the potential 
of pico-second laser cutting of other stent 
materials, (a) and (b) cobalt chromium, (c) silver, 
and (d) titanium
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Figure 9: Picosecond cutting of a low melting 
point polymer stent material
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IEC 2014 Tokyo: Standards' 
Experts galore

Mike Barrett

Tokyo – beginning of November.  The 
sun is shining brightly and the sky is 
clear blue, it is warm enough to be in 
shirt sleeves.  But on other days it is 
equally cold and wet – winter is coming 
on. The camellias are still in flower but 
the acers and prunus leaves have turned 
their wonderful colour and fallen.

The IEC are holding their annual General 
Meeting (the 78th) inviting all the 
Technical Committees to meet face to 
face.  The IEC is proud of its work (see 
inset box) and holds a reception to shout 
about its achievements.  This year over 
thirty three Technical Committees (TCs) 
and 19 Sub-Committees (SCs) have met 
during the first two weeks of November.  
Our hosts at the impressive Tokyo 
International Forum were the Japanese 
Industrial Standards Committee.

This year IEC/TC76, the Technical 
Committee responsible for international 
standards for laser products and other 
light sources, chose to accept the invi-
tation to be part of this gathering.  The 
TC76 consists of 9 working groups 
(WGs), all of which met over a 6 day 
period.  These meeting supplemented 
email and webinar discussions during 
the last year, resulting in consensus 
decision being made.  These decisions 
have to be confirmed by National voting 
at the final plenary session.

TC76 at Work
Now that IEC 60825-1 Edition 3 has 
been published (see article in the previ-
ous edition of this magazine) Working 
Group (WG) 1, who are responsible for 
maintaining this standard, believe that 
additional explanations and interpreta-
tions are necessary to aid understand-
ing. As a result, eight Interpretation 
Sheets have been written and agreed.

Again as a result of the publication of 
IEC 60825-1 Edition 3, the revision of 
the Users Guide (IEC TR 60825-14) will 
be published shortly.  Changes include 
a revision of Maximum Permissible 
Exposures (MPEs) in line with the lat-
est International Commission for Non-
Ionised Radiation Protection recom-
mendations, and the addition of new 
example calculations. The inclusion of 
the MPE values may lead to some con-
flict with the Physical Agents Directive 
for artificial light sources, since the val-
ues used in the Directive have not been 
updated. 

Two interesting interpretations of require-
ments within Part 14 were agreed. 
Firstly, that the colour requirements 
for labels apply even to those that are 
engraved on the product. Secondly, by 
way of clarification, the interlock circuit 
associated with a protective housing 
should be arranged such that, even in 
the override mode, the closing of an 
open door automatically returns the 
system to normal interlock operation 
(thereby eliminating potential ‘false safe’ 
assumptions about the panel or door).

The publication of IEC 60825-1 Edition 
3 also impacts on the standard that Test 
Houses use when making laser product 
classification assessments – i.e. IEC 
60825 Part 5 Safety laser products – 
Manufacturer’s checklist for IEC 60825-1.  
This will allow test houses to appropri-
ately report product assessments.

In areas relating to industrial laser prod-
ucts and systems, WG10 was able to 
complete a revision of the standard 

ISO/IEC 11553-1 for laser processing 
machines and ISO/IEC 11553-2 for hand-
held laser processing devices.  Originally 
the revision was only required to allow 
the associated acoustic noise standard 
ISO/IEC 11553-3 to be included in the 
scope of the standard, but the revision 
presented the opportunity to update 
other standards referenced in the stand-
ards as well to include today’s standard 
practices with machine tools. These 
standards are now ready for publication 
and should be available very shortly.

Some shortcomings found in the test-
ing protocol for proprietary laser guards 
have been corrected with a revision to 
Annex D of the laser guard standard 
IEC 60825-4.  Additional guidance has 

The foyer of the Tokyo International Forum

The International Electrotechnical Commiss-
ion is the main international standards body 
dedicated to the supply of standard for 
electrotechnical products and services.

Historically a series of International 
Electrical Congresses, particularly those 
between 1881 and 1900, had been solely 
concerned with electric units and stand-
ards. However, at the 1904 Congress it 
was agreed that in the interests of trade, a 
permanent international commission would 
be established to study the unification of 
electrical machines and apparatus. The IEC 
was established in June 1906 to develop 
and produce standards for the world’s elec-
trotechnical industries. Aptly, the first IEC 
President was Lord Kelvin.

Today the IEC has active support from 166 
countries throughout the world consist-
ing of 83 Members and 83 Affiliates.  The 
main offices are in Geneva with subsidiary 
offices in Boston, Sao Paulo, Singapore and 
Sydney with a further office opening in 2015 
in Kenya to promote the expanding indus-
tries in the African continent.

Currently working within the IEC umbrella, 
there are 174 Technical Committees (TCs) 
with over 1300 Working Groups formed 
by 13500 experts working on 1558 active 
projects.  The present IEC catalogue has 
nearly 7000 standards.  

Who are the IEC?
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also been included in Annex G for fibre 
beam delivery systems. This is as a 
consequence of the higher brightness of 
modern lasers, allowing smaller diameter 
beam delivery fibres to be used. The 
smaller diameter of the beam delivery 
fibre is being seen as having a greater 
propensity to failure and damage*. 

Other gossip and comments
Dangers associated with laser light shows
A general requirement is that laser 
light shows should not expose people 
to levels of radiation greater the MPE. 
Assessments addressing this point are 
required to be completed for each venue. 
IEC 60825-3 Safety of laser products – 
Guidance for laser displays and shows, 
gives guidance on this.

Over the last year or so, two things have 
changed.  Firstly, in response to the 
use of high power LED theatre lighting 
together with the demands of television, 
stage and arena lighting levels have 
significantly increased and laser display 
lighting has had to increase too in order 
for maintain stunning effects. Secondly, 
many of the big shows, especially those 
in arenas, originate in the USA and 
travel throughout the world. They arrive 
in Europe with their show certificated in 
the USA, presuming that the certificates 
are valid elsewhere. In practice, laser 
equipment and arena or stage setups 
are usually very different and this has led 
to conflict in the industry between the 
organisers and the regulators. It is also 
felt that the industry is on the verge of 
having serious accidents and the insur-
ance companies that underwrite these 
shows are aware of the situation.

There will therefore be a review of stand-
ard IEC 60825-3 with the aim of harmo-
nising the rules for laser light shows so 
that they are valid internationally.  This 
standard was last revised in 2008 and 
needs to reflect the big changes in light-
ing technology. This is important in the 
UK since the current HSE guidelines do 
not allow audience scanning.

Lasers in Consumer products
A number of accidents have been 
reported recently with consumer laser 
products, predominantly involving laser 
pointers. Products are increasingly 
ordered on line from all over the world 
with little restriction possible by border 
Custom and Excise to control products.  
Laser pointers are generally limited to an 
output of 5 mW i.e. Class 3R where the 
risk is deemed low. However many laser 
pointers coming into the country are well 
above this value with some being meas-

ured to produce 100 mW. Two aspects 
of this situation have materialised.

First, in February 2014 the EU 
Commission made a decision for con-
sumer laser products pursuant to the 
General Products Safety Directive 
(GPSD) 2001/95/EC, to place safety 
requirements on consumer laser prod-
ucts.  The decision especially makes 
note of “child appealing consumer laser 
products” as those products where by 
virtue of their form or design as com-
monly recognised as being appealing to 
or intended for use by children or has 
any other feature not necessary for the 
function of the product that is likely to be 
appealing to children. 

The accompanying safety requirements 
state that for child appealing consumer 
laser products, any exposure to laser 
radiation that could occur under any con-
ditions of use including deliberate long-
term exposure with optical viewing instru-
ments shall not cause damage to the eye 
or skin; whereas all other consumer laser 
products shall not cause damage under 
normal or reasonably foreseeable condi-
tion of use. These requirements shall be 
achieved by technical means.

Furthermore, for such products 'any 
damage to the eyes or skin' means any 
effect of laser radiation to the structure 
of function of the eye or skin whether 
reversible or irreversible.  This may 
extend the requirements for “toys” that 
are already limited to Class 1 lasers.

As a consequence of this Commission 
Decision, CENELEC have been issued 
with a mandate to come up with a 
standard that, provided a laser prod-
uct is in compliance with the stand-
ard, access to laser radiation will be 
restricted to safe levels. Originally it was 
understood that the Commission would 
have liked EN 60825-1 to be re-written 
to resolve this problem but this has now 
been seen as impracticable  - after all 
IEC 60825-1 (on which the EN standard 
has been based) has effectively been in 
continuous development for 50 years!  
So another solution is to be found that 
can be implemented within the set time-
scale.  However this may not resolve the 
issue of “child appealing” as referred to 
in the GSPD. 

Secondly, as a standard mandated under 
the Low Voltage Directive (LVD) EN 
60825-1 has some interpretation issues. 
Compliance with a normalised stand-
ard should imply compliance with the 
Directive, whereas EN 60825-1 defines a 
classification system for laser products, 

for which it could be argued that with 
the exception of Class 1, all other laser 
products require some administrative 
control, if only an instruction not to stare 
into the beam! Apparently there have 
been claims by some manufacturers that 
products meet the LVD even when they 
incorporate lasers that are potentially 
very dangerous!

So proposals are being made to amend 
IEC 60825-1 in a way that does not influ-
ence the main body of the standard, but 
will allow the standard to be quoted in 
a way that defines low risk lasers.  This 
is at an early stage of discussion but 
is likely to move quite quickly (from a 
standards making point of view) to meet 
the EU Commission time demands.

Lasers on mobile platforms
Laser sensors on mobile platforms are 
maturing and the amount found on con-
sumer products are expected to grow 
exponentially over the next few years. 
These devices include laser projectors 
on mobile phones and collision sen-
sors on vehicles. Questions regarding 
appropriate classification methods and 
high volume use in congested areas are 
increasing. The Technical Committee 
recognised that it needs to be aware 
of this potential and be open to includ-
ing provisions in the next standard or 
consider a vertical standard to deal with 
these technologies.

Conclusions
The IEC/TC76 Technical Committee had 
an interesting and successful meeting.  
However as we come up to celebrat-
ing 55th anniversary of the laser, for a 
device that people once thought was 
just an interesting academic exercise, 
the applications keep coming along and 
these extend the thinking that needs to 
be given to the safety issues so that all 
the technological advances in laser engi-
neering can be safely made available to 
everybody.

Mike Barrett is a Senior Consultant at Pro 
Laser, 100 Ock Street, Abingdon OX14 5DH

E: mikeb@prolaser.co.uk

*See http://fiberfuse.info for an interesting video of the fibre failure process

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

Additive manufacturing: the new paradigm 
for the jewellery manufacturer
Frank Cooper

When in 2000 the Association for 
Contemporary Jewellery (ACJ) organised 
the 'A sense of Wonder' conference with the 
theme 'The amalgam of art, science and tech-
nology', the audience should have noticed the 
first signs of major changes about to impact 
the jewellery world. With many art and design 
subjects already ‘gone digital’ such as pho-
tography and graphic design, it was clear that 
it was now jewellery’s turn. A set of new tools 
were joining our ancient techniques, but even 
as the speakers demonstrated what lasers and 
haptic interfaces offered, we could not have 
foreseen the scale of what was to come: with-
in fifteen years we can build rows of seamless 
interlinked jump rings by melting metal pow-
der by laser… and in titanium? (Fig 1).

Jack Row’s pens (Fig 4) are a wonderful 
example of how cutting edge research from 
JIIC is integrated into the design process to 
make bespoke objects. His collaboration with 
the JIIC however also illustrates the impor-
tance of why the arts should work alongside 
scientists and engineers at the early stages 
of technological innovation. This is espe-
cially true for jewellers who, as Frank Cooper 
concludes, are uniquely positioned to help 
develop systems of additive manufacturing for 
high value designs. 

Sarah O’Hana  University of Lincoln

The new developments in Additive 
Manufacturing are currently transforming 
many industries and additive manufacturing 
machines are significantly smaller and cheap-
er than they were 5 years ago. 

AM presents challenges and opportunities to 
the jewellery designer, including:

1. As with all manufacturing, a good under-
standing of material properties at the 
design stage is essential. With 3D CAD 
and 3D printing, one can design some-
thing that looks fantastic on the screen 
when rendered in colour, but the finished 
article coming through the process steps 
also needs to match the appearance and 
provide enough strength to function as a 
durable item of jewellery.  Surface finish 
and detail are also important considera-
tions for marketing jewellery.

2. The technology allows for great innova-
tion in design – parts can be built that 
could not have been achieved in one 
step without this method. The students 
of today (designers of tomorrow) need to 
learn new skills to harness this innovation. 
Personalisation and customisation are 
made easy with these tools.

3. To fully exploit this technology, the eco-
nomics of building must be understood 
and applied. Building multiple parts on one 
platform – nesting and orienting parts to fit 
within the build area - gives optimum yield. 
Using the techniques of making parts with 
large volume and low mass (building on 
the innovation of jewellers like Tom Rucker 
and David Poston) is potentially very inter-
esting – possibly making open structures 

which can be closed by laser welding to 
achieve a solid effect – with internal hon-
eycomb structures for stiffness.

4. Both 3D printing with stunning resolution 
and then using a “lost wax” process to 
get the final part via casting, and print-
ing the final object in precious metal from 
powder (like Concept Laser et al.) have a 
great future as technology advances and 
the tools are available more readily and 
economically.

Dave MacLellan  Anode Marketing

Two case studies for industry: (i) Pulsed 
laser welding; (ii) Welding of dissimilar 
alloys
Wojciech Suder et al

These industrial case studies are intended 
to trigger some interest for those new to the 
pulsed welding area and with the illustrations 
they do attract attention. In all the drive for 
higher powers one can be forgiven for ignor-
ing the literally thousands of applications for 
pulsed lasers. 

These case studies nicely highlight the metal-
lurgical challenge which is often not investi-
gated sufficiently and the additional complex-
ity it brings.

Whilst recognising that paid studies often 
restrict what information can be shared, 
these case studies would have been more 
informative if they had provided more details 
e.g. pulse energy and pulse length and pos-
sibly the optical set up. With the very broad 
description of pulsed laser processing (rather 
than the pulsed welding referred to in the title) 
the reader is unable to find a point of refer-
ence.

I would also like to add that pulsed laser 
welding is one of the oldest areas of laser 
materials processing and as such one of rich-
est in terms of applications. Applications go 
back to the late 1970s and 80s with examples 
of welding of tungsten filaments, medical part 
and dissimilar material applications. Amongst 
my favourites are hard disc drive flexure weld-
ing which requires micron precision on pen-
etration performed at high speed in order to 
achieve the behaviour of the final part.

Clive Grafton-Reed  Rolls Royce plc

Wojciech, Stewart and their team have given 
us two case studies to think about in this 
issue. Both, dissimilar material joining and fine 
feature welding, present tremendous chal-
lenges to industry but in turn offer substantial 
rewards to those who can master these tech-
nologies. In this case the authors demonstrate 
the value of this knowhow to the biomedical 
and potentially the aerospace industries.

When welding metals using any technique 
(lasers included!) heat flow (in and out!) and 
mass flow (filler, shielding gas) are key factors 
in determining the integrity of the joint creat-
ed. Control these and you have good control 
over the welding process. In the case studies 
presented here a fine balance of heat flow is 
sought to create the joints required.

For the welding of fine features the team 
has taken the approach of pulsing the laser. 

Sufficient energy must be delivered to cause 
melting but not enough to damage the sensi-
tive components being assembled. By puls-
ing and distributing irradiation spatially the 
thermal stacking observed in welding can be 
attenuated. Put simply, good control of heat in 
and heat out. Kaplan (2005, Applied Surface 
Science) applied simple modelling proce-
dures which can be applied when tackling 
such problems. An accompanying model is 
of course valuable when developing a flexible 
process.

In joining dissimilar materials, something the 
team at Cranfield has a strong track record 
for, heat flow is of course a primary concern. 
Control of the metallurgy within the weld and 
the degree of mixing (both heavily depend-
ent upon heat flow) will define the success 
of the joint. Typically, when joining dissimilar 
metals, we encounter problems due to the 
formation brittle intermetallics within the 
weld. This is typified in Al-Steel joining when 
Al (which readily oxidises in air) forms Al2O3 
which causes discontinuities in the micro-
structure and hence the joint integrity is often 
poor. In this work the team has employed the 
approach of offsetting the laser such that the 
peak intensity of the beam causes preferential 
melting in one material. This has allowed the 
team to have better control of mixing in the 
weld and hence stronger welds. Where this 
does not return favourable results a ‘buffer’ 
material can be used which goes someway to 
solving the problem although this often means 
we have to consider ‘2’ joints as opposed to 
one.  Great stuff guys!

Adam Clare  Nottingham University

Picosecond laser micro-machining of niti-
nol and platinum–iridium alloy for coronary 
stent applications
Noorhafiza Muhammad et al

The article discusses interesting feasibility 
studies on ps laser micro machining of stents 
in various bio-compatible materials. This is 
really a growing application area for ultra-
short pulsed lasers and the research provides 
further evidences about the minimal negative 
side effects on the cut surfaces. The authors 
have attributed the material hardness changes 
to the formation of a recast layer.  However, 
as the observed material metallurgical chang-
es are only to a depth of 10-15 µm they could 
be due to material refinement caused by the 
high thermal gradients in the processed area. 
Anyway, further evidences should be provided 
to determine the exact nature of the micro-
structural changes in the materials.

Stefan Dimov  University of Birmingham

The article gives some very useful information 
on the use of short pulse lasers for cutting of 
medical grade stents. The use of short pulse 
laser systems has been advanced as an alter-
native to CW fibre laser processing of medical 
stents, due in the main to the superior cut 
quality. With regard to implantable devices 
such as stents, they traditionally undergo a 
very strict post laser cutting cleaning and 
electro-polishing. The article mentions that 
no post processing was needed in the stents 
produced; however, looking at the SEMs, you 
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This workshop was organised by 
AILU's Market Development Special 
Interest Group. Addressing laser 
solutions to the more challenging of 
today’s manufacturing applications, 
the emphasis was on pushing the 
boundaries of what laser materials 
processing can offer. The result was 
an eclectic mix of presentations and 
a highly successful brainstorming 
session (see photo below) to pro-
vide input to the future industrial UK 
strategy and funding options being 
considered by Innovate UK. Over 
40 delegates attended this highly 
rewarding event. 

Under the stimulating chairmanship 
of Ric Allott (STFC), the workshop 
opened with a presentation 'Laser 
cutting of non-metallic materials' 
by Gerry Jones (TRUMPF UK) in which he 
demonstrated how several laser types may 
be required for process optimisation, to 
cover the range of processes (from cutting 
to drilling and marking) and non-metalic 
materials. Emphasis was placed on the cut-
ting of CFRPs.

Competing processes were at the heart 
of the two remaining presentations in the 
first session. Dave Larcombe (Bystronic 
UK) compared the latest 5-axis waterjet 
machine to its laser counterpart and Don 
Miller (Finepart Sweden AB) compared fine 
cutting by laser, micro-abrasive waterjet 
and wire-EDM. Clearly, there was a high 
degree of complementarity between the 
processes, especially in terms of cost, 
speed and material to be processed.

The second session addressed drilling and 
other fibre laser applications and included 
the return of Mo Naeem to the UK (now 

with Prima Power Laserdyne) who spoke 
on flexible laser system for precision drill-
ing, micro-processing and high speed 
cutting laser materials processing. Other 
presentations in this session were 'Quasi-
CW fibre laser drilling of aerospace materi-
als' by Sundar Marimuthu (Manufacturing 
Technology Centre), 'Influence of the beam 
parameter product on fibre laser cutting 
of highly reflective materials' by Frank 
Gaebler (Coherent GmbH) and Challenging 
applications using fibre lasers by Stuart 
McCulloch (SPI Lasers).

The afternoon session on pulsed laser 
applications opened with a review of glass 
and sapphire laser cutting by Andrew May 
(Rofin-Baasel UK) which was followed by 
'Scanned mask imaging' by Dave Myles 
(M-Solv), 'Pulsed UV laser processing of 
non planar surfaces and structures' by Paul 
Apte (Rideo Systems and Micronanics) and 
'The use of lasers in digital fabrication by 
Alan Ferguson (Oxford Lasers). 

AILU is extremely grateful to Gerry Jones 
and TRUMPF UK for generously hosting 
all aspects of the event and for opening up 
the showroom and machine demonstration 
areas to delegates.

Apologies that the lack of available space has 
prevented justice being done in the reporting 
to this most rewarding event.   Ed.

OBSERVATIONS

Laser solutions to today's manufacturing challenges: successful applica-
tions in cutting, drilling, marking, engraving and surface texturing

10 December 2014    TRUMPF UK, Luton

There was a very informal atmosphere at the workshop, so 
much so that several speakers missed the group photo and 
conversely, several people who were not speakers somehow 
got into the photo. So, from l to r, using 'X' to indicate a 
non-speaker: Mo Naeem; Gerry Jones, Andy May, X, Dave 
Myles (M-Solv); X, Ric Allott, X, Stuart McCulloch, X, Dave 
Larcombe, X. Speakers missing from the photo: Don Miller, 
Alan Ferguson, Frank Gaebler.

AILU events 
March 2015
17 Industrial Laser Applications 

Symposium 2015 (17-18) 
Chesford Grange, Kenilworth

 Full details at  
www.ilas2015.co.uk

AILU-supported events
March 2015
19 International Laser Safety 

Conference 2015 (23 - 26)
Albuquerque, NM USA

April 2015
28 Journees Nationales des 

Procedes Laser pour 
l'Industrie (JNPLI) (28 - 30) 
Nantes, France

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

Looking further ahead:

October 2015
21  Engineering design show
 Ricoh Stadium, Coventry

Member news:

Northern Ireland's H360 bound for GB
Leading Northern 
Ireland engi-
neering design 
company H360 
are preparing to 
showcase their 
innovative wares 
and expertise at 
the Engineering 
Design Show in October. 

The Engineering Design Show will incor-
porate ‘Engineering Materials Live!’, 
showcasing the latest developments in 
materials and additive manufacturing 
technology, which will run parallel to the 
conference programme and workshop 
programme.

With close to 4,000 attendees expected 
this year, the Engineering Design Show 
is a great showcase for H360.

Speaking ahead of the exhibition Mark 
Hutchinson, Managing Director at H360 
has stated: “We are extremely excited 
to take H360 to the Engineering Design 
Show to not only promote the brand, 
but to showcase what is possible in 
Northern Ireland.

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

can see a sharp edge to the cut. Sharp edges 
are not allowed in stents, as they can have 
serious implications for the blood vessel wall.  
It is to deal with the sharp edge that electro-
polishing is used, and I would suspect that 
even with short pulse processing, electro-pol-
ishing would still be required for these stents. 

A common problem using CW lasers is depo-
sition of melted debris on the inside of the 
tube that then requires post-processing to 
remove it. Might this be a problem for short 
pulse laser cutting too?

High quality cut edges can also be achieved 
by using traditional longer pulsed (or modulat-
ed CW) lasers. If electro-polishing is required, 
then where is the cost benefit of integrating 
a £300k short pulse laser in place of a £12k 
CW fibre laser? It would be interesting to 
extend the work in the article to a compara-
tive study on short pulse vs CW fibre, taking 
into account post-processing requirements for 
critical devices such as implantable stents.

David Gillen and David Moore 
Blueacre Technology

Ian Ferguson, design 
engineer at H360 Ltd

Louise Jones,  
High Value 
Manufacturing 
and Photonics 
Specialist at 
KTN-UK, ‘set 
the scene’ 
for an hour of 
brainstorming 
with the 
workshop 
delegates

Presentation slides are available for download: Free to attendees, otherwise for purchase from the AILU office
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... a great 
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industrial-
ists and 
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in the  
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This title was triggered not by 
thoughts of Helen of Troy but by the 
forthcoming ILAS 2015, only seven 
weeks away as I write. The interface 
referred to is the one between indus-
try and academia and behind it lies 
the ILAS committee's aim to see more 
industrialists at the event.

Clearly ILAS has always provided a 
great opportunity for industrialists and 
academics to meet, to socialise and 
participate together in the technical 
presentations. However, lest we take 
this for granted, I clearly remember a 
brief conversation I had on Day 1 of 
ILAS 2011 with Eckhard Beyer, the 
Executive Director of the Fraunhofer 
ILT in Dresden. He had made a pres-
entation at the Plenary, I was on a 
high from witnessing the great turnout 
and how well things were going and 
we were waiting for his taxi to the air-
port. All it took was a simple question 
'But where are all the industrialists?'

In a different way, this magazine also 
presents an industry - academia inter-
face, mainly through the technical 
articles we publish. They provide an 
opportunity for academics to present 
their work to industrialists, but as one 
academic reminded me when I was 
trawling for material for this current 
issue: "The problem for us in prepar-
ing these kind of articles is that they 
are effectively worthless in terms 
of a publication list as they are not 
peer reviewed." Shortsighted as this 
response may be, as Editor I have to 
work with and around it. In the same 
way, at no small cost and inconven-
ience, we have asked SPIE to publish 
peer reviewed ILAS 2015 papers.

In addition to the technical articles in 
this issue there is a fascinating upbeat 
interview with Stan Wilford and some 
'Job Shop Corner' news that I would 
particularly like to draw your atten-
tion to: the success of LASE in its first 
year of providing laser hardening and 
cladding, and the decision of Cirrus 
Laser to move into 3D welding and 
cutting.

Eckhard is returning this year to give a 
Plenary presentation on Day 2 of ILAS 
2015. I only hope that this time he has 
no reason to ask me that same ques-
tion again!

I look forward to seeing you at ILAS.

Mike Green, Editor
mike@ailu.org.uk

Adam Clare   Nottingham University

Stefan Dimov   University of 
Birmingham

David Gillen  Blueacre Technology 

Clive Grafton-Reed   Rolls Royce plc

Dave MacLellan   Anode Marketing

David Moore  Blueacre Technology

Sarah O’Hana   University of Lincoln
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