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FIRST WORD
Our last workshop of 2015, in Chester, on the 
topic of Laser Surface Engineering proved  
very popular and you can see some of the 
content of this issue of the magazine reflects 
this theme.  If you didn’t get along to Chester 
University’s Thornton Science Park, you 
missed a great event. Thanks very much to 
our Chester hosts for an excellent venue and 
well-organised event.

This issue of The Laser User comes a few 
weeks before our March workshop on Addi-
tive Manufacturing, and this topic, with the 
more accessible title of 3D printing, seems to 
have caught the imagination of manufactur-
ers, journalists and even the general public. 
3D printed guns, cars, bicycles and no end 
of other things bring the technology to the 
attention of the masses. You can even watch 
a video on YouTube showing a 3D printed 
ratcheting socket wrench on the International 
Space Station, which was sent by e-mail by 
NASA. It wasn’t metal, and didn’t use a laser 
but I was still quite impressed…

Metal additive manufacturing – using lasers to 
melt a bed of powder – is now a very viable 
alternative to complex machining or assem-
bling multiple parts, and I am sure that the 
Workshop will prove popular. Make sure you 
register now before it is too late! More and 
more suppliers are entering this market place 
and real applications in medical, aerospace, 
automotive and dental industries are starting 
to become more widely reported. This is 
good for the uptake of lasers in manufactur-
ing and many AILU members are involved in 
this technology – either supplying machines, 
galvos, software, laser sources or a bureau 
subcontract service.

Finally, a couple more dates for your diary. If 
you are going to MACH 2016, you will find 
there is again an AILU Pavilion and we are 
intending to have our AGM at lunchtime on 
Thursday 14 April – so make sure you put 
the date in your diary! I am also delighted to 
announce that we have a date and venue for 
ILAS 2017, if you want to mark the dates in 
your electronic diary then 22-23 March 2017 
are the dates, and the venue is the Belton 
Woods Hotel near Grantham.

Dave MacLellan
AILU Executive Secretary
dave@ailu.org.uk 
07473 121142

ASSOCIATION NEWS

PRESIDENT’S MESSAGE
Welcome colleagues to the second time 
out for our new look magazine. I hope you 
all like the fresh feel of the magazine and 
have come to admire the new logo as much 
as I do. If you have any comments on the 
magazine and/or suggestions for content or 
improvements then please be sure to pass 
them onto Liz or Cath in the AILU office.

Some of you will be aware that AILU are 

working alongside the EPSRC CIM in Laser 

based Production Processes to generate 

a UK strategy. I thought I should take the 

opportunity to update you on progress as it 

appears to have gone a little quiet. Fear not 

for in the background the strategy working 

group has been beavering away and we are 

in the last stages of preparing a “Trawl for Evi-

dence” document that will be used to support 

the strategy. We also have our first workshop 

with members of the sector strategy working 

groups on 9th March at the MTC. So things 

are happening, but just a little slower than 

we first hoped. We will of course keep you 

informed and up to date on progress in this 

important area.

I recently attended a competition briefing 

event for a funding call launched by Innovate 

UK on Surface Engineering and Coating 

Technologies for High Value Manufacturing. 

Areas of this look highly relevant to you the 

AILU membership and I would encourage you 

to check out the Innovate UK site (https://in-

teract.innovateuk.org/) for further information. 

There is a £2 M pot with projects expected to 

be in the £50 K-150 K range lasting for 6-12 

months. Deadline for registration is 9th March 

and proposals must be submitted by 16th 

March, so by the time you read this there will 

only be a few weeks left, but hopefully you 

will still have time to prepare a compelling 

proposal. We plan to signpost more of these 

funding calls in the future so look out for them 

on our website.

I hope you enjoy the magazine and that I will 

see you at our next event “Additive Manu-

facturing” on 22nd March in Cranfield which 

looks to have a very interesting programme 

(see p. 35 for details).

Ric Allott 

ric.allott@stfc.ac.uk

SHARP COMMENT
Happy new year to you all, and as ever, I hope 
it will be a prosperous one. The general feeling 
I get is that most of our colleagues are busy 
and quite positive in their outlook. One possible 
exception is companies whose prime market is 
the oil and gas industry as oil prices tumble. This 
may allow us to drive for less, but it also costs 
people their jobs. Unfortunately an improvement 
in that market then impacts everyone else with 
higher energy prices. A bit of a vicious circle. It 
would be good to see stability in this important 
market and its effect on the rest of industry.

It is nearly four years since the Department of 
Business, Innovation and Skills hosted a meeting 
at Farnham Castle which delivered a report in 
which a roadmap and strategy for UK laser 
processing was proposed. In 2014, AILU joined 
with the EPSRC-funded Centre for Innovative 
Manufacturing in Laser Based Production 
Processes, to undertake the first part of this 
activity and produce an interim road map for 
UK laser processing. It is good to report that 
the next stage, a development of a UK strategy 
document, is now underway and that we should 
have a strategic plan to help develop the further 
use of lasers in production processes here in 
the UK. It was quite a few years ago that some 
analysis suggested that the UK was only 10% as 
likely to use a laser in production as compared 
with Germany, and we need to continue to 
address this. 

A common theme of many a discussion about 
this discrepancy is the role of training in laser 
processing, particularly in the design and 
production planning stages of manufacture. It 
has always seemed pretty clear to me that laser 
processing was at risk of not being given enough 
representation in engineering and manufacturing 
degrees, and even the increasing use of laser 
engraving systems in our schools does not really 
development an appreciation of what lasers 
can do in the wider range of manufacturing 
processes.

Here at John Moores, we are now doing far 
more teaching from Foundation to Masters 
Level and this gives us the opportunity to 
describe a wide range of laser applications 
to the design, mechanical and engineering 
students. In particular we are seeing increasing 
feedback from our engineering part-time 
students that show the increased discussion of 
laser processes is being taken back into their 
companies. 

Martin Sharp
m.sharp@ljmu.ac.uk
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EVENT REVIEW

breadth of manufacturer supply capability 
for laser surface engineering was amply 
demonstrated by Mark Daichendt of Laserline, 
who reported on the wide range of current and 
possible application areas for their high power 
diode lasers. Similarly, Mark Thompson of 
IPG Photonics told how their fibre lasers have 
brought into being new surface engineering 
applications, as well as presenting a novel 
use of multiple beam delivery specific to their 
fibre lasers to enhance autogenous welds and 
engineer surface properties. 

Refreshment and lunch breaks during the day 
gave ample time for networking and viewing the 
ten exhibition stands, conveniently located in the 
same area.

At the end of the proceedings a tour of the 
LEMRC was given to showcase the laboratories, 
equipment and capabilities of the UK’s 
newest academic laser research facility. All left 
enthused with new knowledge of this area of 
laser processing and an enhanced network of 
collaborators for future work. 

Jonathan Lawrence 
j.lawrence@chester.ac.uk

WORKSHOP REVIEW

Laser Surface Engineering

02 December 2015
Laser Engineering and Manufacturing 
Research Centre, University of Chester

The Laser Surface Engineering Workshop, 
hosted by the Laser Engineering and 
Manufacturing Research Centre (LEMRC) at the 
University of Chester, more than scratched the 
surface of this very topical subject. The make up 
of the 80 or so delegates gave a perfect blend 
of academic insights, innovative applications 
identified by end users and laser manufacturers 
who promoted their latest products and process 
developments. 

Jonathan Lawrence kick-started the event with 
a warm welcome and then continued to chair 
the event. 

From academia, Zhu Liu of the Laser 
Processing Research Centre (LPRC), University 
of Manchester, opened the day by looking at 
excimer laser surface modification, focusing on 
applications in aerospace and biotechnology. 
Christan Greiner of the Karlsruhe Institute of 
Technology showed ground breaking and 
innovative work for laser texturing bio-inspired 
scale-like surfaces for increased wear resistance 
and friction reduction. Later in the day talks 
from the LEMRC were given by Pratik Shukla on 
laser shock peening of ceramic armour plates, 
followed by David Waugh on his work that 
has taken him from laser surface engineering 
implants to platforms. Neatly wrapping up 
the academic contributions, Martin Sharp of 
Liverpool John Moores University showed the full 
potential for new applications and products of 
these unique laser engineered surfaces.

End user presentations demonstrated the rapid 
technology take up of laser surface engineering. 
Girolamo Mincuzzi of Alphanov demonstrated 
how the company have developed and use 
a roadmap to take laser surface texturing 
applications and products from the laboratory 
to industrial deployment. Focusing specifically 
on LIFT printing and laser sintering of wet inks 

Event speakers (left to right): Mark Daichendt (Laserline); Emeric Biver (Oxford Lasers); Martin Sharp 
(LJMU); Zhu Liu (U. Manchester); Girolamo Mincuzzi (ALPhANOV); Christian Greiner (KIT); Simon Howe 
(Fianium); Pratik Shukla (U. Chester); David Waugh (U. Chester); Mark Thompson (IPG Photonics); 
Jonathan Lawrence (U. Chester)

for flexible electronics, Emeric Biver of Oxford 
Lasers described how, without laser surface 
engineering, this new technique would not have 
opened up for the electronics industry. 

The presentations from laser manufacturers 
really demonstrated their awareness and 
enthusiasm to supply the tools and technologies 
needed to propel laser surface engineering 
forward. Looking specifically at processing with 
short pulses, Simon Howe of Fianium explained 
how their lasers present unique opportunities 
to engineer new and versatile surfaces. The 

Zhu Liu, University of Manchester 

Networking over lunch

Jeorge Synowiec exhibiting ELUXI products

Mark Thompson, IPG Photonics
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BUSINESS

BYSTRONIC REINSTATES 
APPRENTICESHIP SCHEME 
Three apprentices have been taken on by 
Coventry-based sheet metalworking machinery 
supplier, Bystronic UK, marking the first intake 
since the 1990s. The subsidiary is following in 
the footsteps of its Swiss parent company, which 
employs more than 100 apprentices worldwide.

Bystronic UK’s Managing Director, David 
Larcombe, commented, “As a former company 
apprentice from the 1970s, I often reflect on the 
tremendous career start in engineering that the 
apprenticeship gave me. 

“We are delighted to be in a position to offer 
young people genuine career opportunities 
and are convinced that they will provide long-
term benefit both to the individuals and to our 
company.”

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

TWI WINS NUCLEAR 
INNOVATION AWARD 
TWI’s laser experts have been recognised by the 
UK Nuclear Decommissioning Authority with a 
prestigious award for the successful introduction 
of a new technology to decommission 
radioactive metal storage containers. The team 
developed a remote cutting system – utilising 
TWI’s laser cutting technology – over a two-year 
period, culminating in full trials at Hinkley Point A. 
The new approach is expected to bring savings 
to the UK of hundreds of millions of pounds.

Contact: Catherine Condie 
catherine.condie@twi.co.uk 
www.twi.co.uk

BLUEACRE TECHNOLOGY 
IN €4.3M EU PROJECT
Dundalk company Blueacre Technology is 
developing next-generation surgical devices as 
part of a new EU research project, OPENMIND, 
which aims to create a production system for 
customised and metal-free minimally invasive 
medical devices (MIMDs). MIMDs, such as micro 
instruments and guide wires, play an increasingly 
important role in diagnostic and surgical 
medicine. They are used mainly by surgeons 
navigating and operating in the circulatory system 
without having a direct view. However, metal 
devices are not compatible with MRI and with 
10 million people each year receiving an MRI 
scan for diagnostic purposes there is a large 
market to service.   

Dr David Gillen, Managing Director of Blueacre 
Technology, commented “We are delighted to 
be working on this cutting-edge EU technology 
project. Since 2006, Blueacre has invested 
consistently in research and development, and 
engineering. This expertise in developing and 
manufacturing laser micromachining equipment 
and working with polymers has helped us secure 
the funding for this exciting and important 
research”. 

Contact: David Gillen
dgillen@blueacretechnology.com
www.blueacretechnology.com

EOS IN PARTNERSHIP 
WITH WILLIAMS
EOS announced that it has entered a three-year 
technical partnership with Williams Grand Prix 
Engineering and Williams Advanced Engineering. 
The partnership aims to provide Williams with 
direct and high level insights into the latest AM 
technologies offered by EOS to complement their 
existing manufacturing processes and to support 
their own AM development project. At the same 
time, both companies will jointly demonstrate AM 
within the world of Formula One.

The partnership will allow EOS and Williams to 
jointly expose selected customers to the world of 
Formula One with the aim of illustrating the use of 
AM in this technically advanced industry.

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

SPI LASERS SELLS CO
2
 

LASER BUSINESS
Having acquired JK Lasers from GSI in April 
2015, SPI Lasers also acquired their established 
CO2 business. As a leading provider of fibre 
lasers with challenging strategic goals in this 
market, a decision was made to remain focused 
on core fibre products, and to sell the CO2 
business to Suzhou Tianhong Laser, China.

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

TLM ADDS INSSTEK  
3D PRINTING PROCESS
TLM Laser Ltd of Bromsgrove, Worcestershire, 
have reached an exclusive distribution 
agreement with InssTek Gmbh for their 3D metal 
printing products.

Andy Toms, Director of TLM Laser, said “We 
have had a gap in our portfolio for some time in 
which we have been looking for a 3D printing 
process. However we were looking for a true 
production system not a system that just 
produces prototypes or parts from plastic. 

“The InssTek process is quite unique in its ability 
to produce complex parts with no supporting 
structures being required due to good axis 
control and their tilting table.”

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

ROFIN-BAASEL UK 
CELEBRATES 20TH YEAR  
On 22 November 1995 the company Baasel 
Lasertech UK Limited was formed with offices 
in Daventry. Now, 20 years later, the company 
has grown into a major player in the UK laser 
material processing market through a number of 
mergers, acquisitions and strategic partnerships.

In 2000, Hamburg based Rofin-Sinar acquired 
Baasel Lasertech GmbH and the subsidiary 
companies around the world were merged.  
During this year Rofin-Sinar UK and Baasel 
Lasertech UK were combined to form Rofin-
Baasel UK. In 2007, Rofin-Baasel UK acquired 
ES Technology and today, Rofin-Baasel UK has 
a staff of 48 and turnover of £11 million.

Contact: Andrew May 
a.may@rofin-baasel.co.uk 
www.rofin.co.uk

Three original employees still with the 
company (from left): Allan Hardisty, Andrew 
May, Mike Batchelor
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NEW DEFLECTION UNIT
RAYLASE introduces a new deflection unit; 
the AXIALSCAN-50HP DIGITAL offers large 
field processing in X, Y, and Z dimension in 
combination with highest speed, precision and 
laser power. This makes it unique on the global 
market of laser beam deflection units. 

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

BUSINESS POWER MEASUREMENT

SCANLAB ACQUIRES  
NEXT SCAN TECHNOLOGY
SCANLAB AG is increasing its stake in the 
polygon scanner market by acquiring Next 
Scan Technology. In recent years, this Dutch/
Belgian company has made a name for itself 
as manufacturer of the Line Scan Engine (LSE) 
product family. The two firms together create a 
team with differing, yet highly integrable polygon 
system approaches to ultra-short-pulse laser 
processing. Polygon scanners are particularly 
advantageous for line-oriented full-surface 
processing of workpieces – at fine resolutions 
and with freely definable patterns and structures. 
Thanks to the high speed, these systems can 
considerably slash material processing times.

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

MBA ENGINEERING BRINGS 
KIMLA FIBRE LASER TO UK
MBA Engineering is to become UK distributor 
for KIMLA, the Polish manufacturer of state-
of-the-art CNC machinery. The partnership 
between MBA Engineering and KIMLA will allow 
customers to take advantage of the very latest 
fibre laser technology at a competitive price, 
whilst benefitting from full support and service 
by MBA.

Contact: Jonathan Sims 
jonathan@mba-eng.co.uk 
www.mba-eng.co.uk

OPHIR PHOTONICS NEW 
SHORT PULSE SENSOR  
Ophir Photonics Group has announced 
the 3A-PF-12 thermal power/energy laser 
measurement sensor for short pulsed lasers. The 
3A-PF-12 is an ultra sensitive sensor that can 
measure powers from as low as 15 µW up to 
3 W and energies from as low as 20 µJ to 2 J.

Contact: Kenneth Ferree 
kennethf@spiricon.com 
www.ophiropt.com

COHERENT’S POWERMAX-
PRO DETECTOR LINE  
Coherent has extended it’s series of large area, 
high speed, PowerMax-Pro laser detectors to 
enable power measurement of laser beams of 
up to 375 W continuously, 600 W for shorter 
durations, and modulated peak powers as high 
as 15 kW in intermittent (long pulse) operation. 
These new PowerMax-Pro HP model sensors 
will be particularly useful for materials processing 
applications based on high power fibre lasers, 
CO2 lasers, solid state lasers and direct 
diode lasers. 

Contact: Roy Harris 
roy.harris@coherent.com 
www.coherent.com 

NITTO FIBERGUARD
Nitto Europe has launched a new 
generation of process tapes, the 
Fiberguard series. 

Fiberguard is a surface protection 
tape that protects stainless steel 
surfaces during both CO2 and fi ber 
laser cutting processes. Fiberguard 
combines a white printed PE carrier 
with a release layer and pressure 
sensitive modifi ed rubber-based 
adhesive. It has been especially 
designed to ensure that no pre-
cutting is required, thereby saving 
users vital production time.

The white knight 
is the standard 
in stainless 
steel protection.

users vital production time.

For more information, contact 
our preferred distributor PTL

Staffordshire, United Kingdom
Tel +44-1782-833560
info@protective-tapes.co.uk

Nitto_Fiberguard_ad_A5_english_126,7x189.indd   1 07/07/15   15:47

BEAM DELIVERY

 BUSINESS AND INNOVATION
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SOURCES AND ANCILLARIES

AUTOMATED, REAL-TIME 
PROCESS MONITORING  
EOS introduces  a new process monitoring and 
analysis system, EOSTATE MeltPool Monitoring, 
which is an add-on to the EOS M 290 direct 
metal laser sintering (DMLS) system. The 
innovative tool paves the way for complete part 
traceability as well as automated surveillance and 
analysis of the melt pool during the DMLS build 
process for every spot, layer and part. 

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

NEWS FROM AEROTECH 
Piezo stage with nanometer precision

Aerotech’s QFOCUS™ QF1 piezo 
nanopositioning stage offers microscope 
objective and optics positioning with nanometer-
level precision at high speeds. With ultra-
precision capacitive sensor feedback and 
high structural stiffness, the QF1 is perfect for 
demanding scanning applications, microscopy, 
or any optical application requiring high precision 
and throughput.

Digital Panel-Mount Piezo Drive

The Ndrive QLe is a family of digital, panel-
mount, nanopositioning piezo drives for use 
with the Aerotech Automation 3200 (A3200) 
motion controller. The Ndrive QLe drives enable 
coordinated motion between piezo stages and 
servo axes at much higher rates than other 
controller/drive products.

Contact: Cliff Jolliffe 
cjolliffe@aerotech.com 
www.aerotech.com

SOFTWARE FOCUS: $STOP 
AND $ABORT
Two S94P programming functions from Prima 
Power - $STOP and $ABORT - are available to 
halt program execution in case any user-defined 
condition occurs. These functions have been 
shown to help minimise production of defective 
parts that can be caused by the workpiece blank 
being out of tolerance, fixture being improperly 
installed, or the operator selecting an incorrect 
version of the part program.

Contact: Paul Downs 
paul.downs@primapower.com 
www.primapower.com

TRUMPF TRUTOPS CUTS 
PROGRAMMING BY 75%
Netherlands-based VDL Industrial Modules has 
been trialling the new TruTops Boost software 
from TRUMPF for the past 12 months, with 
impressive results. The software has helped the 
company cut its programming times by 75% 
across all of its major sheet metal manufacturing 
processes: laser cutting, punching and bending.

TruTops Boost is a new software solution from 
TRUMPF that merges into a single system 
all the steps needed to generate sheet metal 
manufacturing programs at the touch of a 
button. 

Contact: Gerry Jones 
gerry.jones@uk.trumpf.com 
www.uk.trumpf.com

POSITIONINGSOFTWARE

FUME EXTRACTION

iFUME LAUNCHED BY 
PUREX
The “iFume” is the next generation, touch 
screen, multi voltage fume extractor with a whole 
host of new features and benefits from Purex 
International Ltd. The new iFume operating 
system has been redesigned from the ground 
up to provide class leading performance and 
features based on what our customers told 
us they wanted to see. iFume adds value by 
improving overall equipment effectiveness and 
filter life. 

Contact: Jon Young 
jon.young@purex.co.uk 
www.purex.co.uk

SOURCES

NEW COHERENT LASERS
New CO lasers

A new generation of carbon monoxide (CO) 
lasers from Coherent promise enhanced 
processing characteristics for materials 
processing applications ranging from glass 
cutting via drilling, to fractional skin resurfacing. 
While CO lasers were first developed decades 
ago, practical limitations in their lifetime and 
operating characteristics restricted them 
to a handful of niche low power laboratory 
applications. Now, technological breakthroughs 
at Coherent have yielded a new class of high 
power CO lasers with similar lifetime, reliability 
and maintenance characteristics as the 
company’s highly regarded, slab discharge CO2 

lasers, opening up a range of possible uses.

MuIti-kilowatt fibre laser platform

Coherent has expanded it’s fibre laser offering 
with a new platform capable of delivering output 
powers to 4 kW and beyond. The new Highlight 
FL series employs Coherent’s unique modular 
architecture, which allows OEM customers and 
system integrators alike the choice of systems 
with turn-key operation, or modules to build 
their own custom fibre laser systems. HighLight 
FL lasers at all power levels are available with a 
range of output delivery fibre options optimised 
for cutting and welding of a broad spectrum of 
metals and alloys.

Contact: Roy Harris 
roy.harris@coherent.com 
www.coherent.com 
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Ph: +44 (0)1256 855055  • Email: sales@aerotech.co.uk • www.aerotech.co.uk
WORLD HEADQUARTERS: USA 

THE AMERICAS  •  EUROPE & MIDDLE EAST  •  ASIA-PACIFIC

Dedicated to the  
Science of Motion

AH1215B-PMG-LTD

Aerotech’s New Nmark AGV-HPO 
GALVO SCANNER

Accurate • Stable • Flexible • Scalable • Economical

Accuracy
Single-digit micron accuracy

Stable
Consistent performance over long 
operating periods

Configuration Flexibility
10 to 30 mm apertures at multiple 
laser wavelengths

Ease of Integration
No wiring interference with laser 
beam delivery

Economical
Open-frame design reduces cost

AH0116A-LPM-LTD-AGV-HPO-126x190.indd   1 1/7/2016   10:46:00 AM

NEW HIGH SPEED  
AM SYSTEM FROM EOS 
EOS presents the M 100, a new system for direct 
metal laser sintering, which has a small build volume 
based on a round platform of 100 mm diameter. 
The system focuses on the cost-efficient production 
of small quantities. For example, it can produce 
approximately 70 dental crowns and bridges in three 
hours.

The system features a 200 W fibre laser, which 
due to its beam quality and performance stability 
ensures optimum and consistent processing 
conditions, resulting in reproducible quality of the 
parts. This, plus a smaller laser spot, makes it 
possible to produce high quality, highly complex 
and delicate components.

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

INSSTEK’S 3D METAL 
PRINTING TECHNOLOGY 
The metal surface coatings applied to 
orthopaedic implants allow a three-dimensional 
interconnected array of pores throughout 
the coating thickness, which in turn helps to 
promote bone tissue ingrowth and provide long-
term stability of the implant. The introduction of 
Direct Metal Transfer (DMT) 3D Metal Printing 
Technology provides a number of significant 
benefits in terms of the strength and porosity 
characteristics of the finished product.

In a recent comparative study, measured against 
an alternative process, and carried out on 
acetabular cups, the 3D metal printing process 
delivered an 83% improvement in porosity, a 
key attribute for the promotion of bone tissue 
ingrowth.

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

TWI AND METALYSIS 
DEMONSTRATE 3D 
BIOMEDICAL IMPLANTS 
TWI and Metalysis have collaborated to 
demonstrate the feasibility of its tantalum 
powder in metal additive layer manufacturing for 
biomedical applications such as patient-bespoke 
hip joints. The study successfully produced 
both uniform and randomised tantalum 
lattice structures that are bio-inert, replicate 
the structural stiffness of bone and allow for 
extensive integration with bone cells, so that the 
new joint is readily accepted by the body.

The study demonstrated the significant potential 
of creating lattice structures using a specific 
metal additive manufacturing technique – 
selective laser melting (SLM) – for use in hip 
joints, implants and other new biomedical 
products that will both benefit patient wellbeing 
and bring cost savings to the wider market.

Contact: Jon Blackburn 
jon.blackburn@twi.co.uk 
www.twi-global.com 

ADDITIVE MANUFACTURING
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LVD LAUNCHES PHOENIX 
FIBER LASER  
The Phoenix FL completes LVD’s fibre laser 
line-up. The new fibre laser system unites cost 
efficient and dynamic laser cutting together 
with LVD’s laser automation possibilities. The 
compact machine design includes a welded 
steel frame construction that minimises 
deformation caused by high acceleration thus 
improving overall machine accuracy. 

Powered by a high efficiency solid-state 
doped fibre laser source, the laser provides 
fast, accurate processing of various sheet 
thicknesses and types. The Phoenix FL features 
a lightweight, high rigidity beam delivery system 
to allow for highly dynamic processing.

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

PRIMA POWER LAUNCHES 
NEW LASER GENIUS 2D  
The new Laser Genius from Prima Power 
combines linear drives, a carbon fibre carriage 
and a synthetic granite frame to produce 
dramatic speed and axis acceleration 
improvements from a dynamically stable and 
accurate structure. Power options up to 6 kW 
can now be exploited to the full potential of 
the high brilliance laser source which, requiring 
no laser gases and with its highly reliable, 
full solid-state fibre laser technology, delivers 
low operating costs. SMART Cut technology 
minimises head travel by rapidly switching the 
laser beam for cutting grid shapes resulting in 
cycle time savings up to 30% while, for thicker 
materials, MAX Cut technology provides rapid 
high quality piercing which can reduce cycle 
times by up to 40%. 

Contact: Paul Downs 
paul.downs@primapower.com 
www.primapower.com

ROFIN DEVELOPS LASERS 
WITH JEWELLERY EXPERTS  
ROFIN believes that outstandingly practical 
solutions for the jewellery industry can only be 
developed in close cooperation with jewellery 
experts. Among the products available are: 
EasyJewel, a bench-top laser system for all 
engraving tasks on rings, pendants and flat 
pieces; SmartView which overlays a live image 
on the workpiece and makes precise positioning 
of the layout simple; the On-the-Fly engraving 
option which is especially suitable for large 
engravings in rings that usually require tiling 
of the pattern; and the Performance, cutting 
edge technology for the goldsmith’s workshop 
providing consistent weld depth and constant 
depth of focus.

Contact: Andrew May 
a.may@rofin-baasel.co.uk  
www.rofin.co.uk
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BLM TUBE LASER 
SUCCESS AT GRATNELLS

Essex company Gratnells, supplier of storage, 
furniture and staging to schools, industry and 
the medical sectors, installed a BLM LT5 Tube 
laser machine to meet the increased demand 
for its products.

“Within a very short space of time of installing 
the BLM Tube Laser we were seeing 
productivity doubling. Batches of racking that 
would previously have taken two people, two 
days to complete are now being produced, 
mainly unmanned, in less than a day,” says 
Murray Hudson, Gratnells’ Managing Director. 
“Not only that, but we are now able to process 

shapes on tubes that would have been 
impossible to achieve previously and this has 
led to innovative new product designs. The 
speed at which the BLM LT5 operates has also 
created extra capacity, which we are able to 
offer to those in need of quick response for low 
volume laser cutting.” The arrival of the BLM 
Laser Tube machine has not only improved 
productivity, but has also taken the business in 
directions it hadn’t originally envisaged.

One area of particular interest is motorsport, 
and in particular, Kart racing. Gratnells are 
working with two universities, manufacturing 
the chassis for their Formula Student cars. 
Murray Hudson says, “The LT5 is allowing us to 
achieve multiple angle cuts that in turn create 

complex joints on the chassis, that we couldn’t 
achieve without the laser. Working in a racing 
environment breeds quality and motorsport is 
just one area that we can see potential for our 
laser cutting service.”

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

TOOLMAKER RELIES ON 
EOS TECHNOLOGY
The quality of plastic components in modern 
cars has increased greatly over the years. 
Companies in the supply chains, such as Czech 
Republic-based Innomia, increasingly rely on 
high technology production solutions, particularly 
for complex applications. 

The firm has become an enthusiastic 
advocate of layer-by-layer direct metal laser 
sintering (DMLS) technology from EOS, which 
has numerous benefits including allowing 
components of virtually any external and 
internal shape to be manufactured. Innomia’s 
engineers support the automotive supplier 

Magna in developing production processes for 
injection moulded plastic parts. A recent project 
concerned the manufacture of a component 
for the central front armrest in a Škoda car 
and specifically involved optimising cooling of 
the mould. Designers from Innomia began to 
develop a new tool insert cooling system, with 
optimised heat removal being at the top of the 
list of priorities. The team decided to integrate 
conformal cooling channels, an established 
application using DMLS technology and an 
EOSINT M 270 system from EOS. 

Thanks to the conformal cooling channels 
integrated into the component with optimum 
precision, Innomia have inexpensively resolved 
the main challenge of the production process.

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

Tooling insert on its build platform

CASE STUDIES
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TRUMPF CUTS COST OF 
HYPODERMIC NEEDLES
Development in industrial metal forming and 
welding processes sent the price of hollow, 
stainless steel hypodermic needles plunging 
during the middle of the last century. This meant 
that doctors and hospital staff could afford 
to use needles once and throw them away. 
However, something like a billion hypodermic 
needles are thrown away daily on a global scale, 
which turns the small price of needles into a 
hefty sum.

“Medical technology is expensive, even for 
what appears to be a cheap product and we 
are working to reduce the costs,” explains Ralf 
Egerer, Director of Machine and Cryogenic 
Systems at Nexans in Germany. “Our aim is to 
halve the price of hypodermic needles in the 
near future.”

Egerer intends to achieve this goal using 
NanoWema, a machine set up at Nexans in 
Hannover, which rolls extremely narrow stainless 
steel strips into ultrathin tubes and then welds 
them with a TRUMPF laser beam. The tubes 
he refers to are 1.8 mm in diameter with walls 
0.5 mm thick. This kind of tubing is usually 
manufactured using TIG welding processes, 
however this requires five reductions and three 
annealing steps, which involves a tremendous 
amount of energy and labour.

Using a TRUMPF TruDiode diode laser, however, 
tubes can be made that are already close to 
the required dimensions, saving customers the 
expense involved in subsequent processing and 
the large amount of space the finishing process 
requires. The TRUMPF laser can continuously 
weld kilometres of tubing at rates of up to 20 
metres per minute which is twice the speed of a 
TIG welder.  Also there is no dirt build-up on the 
material which has to be removed later.

Production using the TRUMPF diode laser 
and the NanoWema process allows Nexans to 
produce ultra-thin tubing with unit costs that are 
half the current market rate.

Contact: Gerry Jones 
gerry.jones@uk.trumpf.com 
www.uk.trumpf.com

ROFIN LASER WELDER 
HELPS PEAK SENSORS
Chesterfield based Peak Sensors has recently 
invested in the latest laser welding machine from 
Rofin-Baasel UK. The new installation will boost 
the already high standard of temperature sensors 
produced by the company.

Peak Sensors manufactures custom built 
temperature sensors to a wide variety of 
industries, with a worldwide customer base. 
Products range from small sensors measuring 
the temperature of drugs delivered by 
anaesthetic machines to large robust sensors for 
measuring the temperature of molten glass.

The laser welding system now used is the ROFIN 
Performance which combines a sophisticated 
control system with manual operation allowing 
precise location and repeatable results for spot 
or seam welds, positioned manually under a 16x 
microscope. 

The advantage laser welding brings over existing 
methods is the capability to produce thin and 
small weld seams with minimal heat-affected 
zones. The laser welder will not only partly 
replace existing operations such as brazing, TIG 
welding and plasma welding but also add new 
capabilities.  

Peak sensors Managing Director, Peter Smith, 
sees substantial growth for the business as 
a result of introducing laser welding into the 
production of assemblies. “The laser welder 
allows us to reduce costs while increasing 
capacity.  The improvement in product quality 
will give us significant commercial advantage” 
says Peter Smith, “A laser weld creates a smaller 
heat affected zone, at critical points in sensor 
manufacturing.  This will extend product life and 
reduce long term sensor drift.”

Another advantage that laser welding brings 
is in temperature sensors for the food and 
beverage market.  Laser welding produces very 
clean welds to make the sensors as hygienic as 
possible.  Also the process does not require any 
foreign materials to be used such as fluxes or 
fillers.

Contact: Andrew May 
a.may@rofin-baasel.co.uk 
www.rofin.co.uk

Peter Smith, MD of Peak Sensors (seated) 
receives training on the ROFIN Performance

BYSTRONIC FIBRE LASER 
CUTS TIME AT WHEELER
At the Witton, Birmingham factory of Wheeler 
Fabrications, a 3 kW fibre laser cutting machine 
from Bystronic UK has taken over from an older, 
second-hand CO2 laser, dramatically raising 
productivity and product consistency as well as 
allowing the subcontractor to reduce both lead-
times and costs to customers.

The company provides a broad range of 
industries with design consultancy followed 
by comprehensive metal cutting, folding and 
fabrication services, from prototyping through 
low volume runs to production quantities. The 
petrochemical, defence, automotive, food, 
hygiene, shopfitting, lighting and furniture sectors 
are among those served.

A recent job on the 3 kW Bystronic BySprint 
Fiber 3015 was completed in under six hours. It 
involved producing 125 units from 1.5 mm and 
3 mm stainless steel sheet for oil rig safety lights.
Production manager Mark Ashford said that the 
contract would have taken four days to finish on 
the previous CO2 laser, which in any case would 
have struggled to cut the thicker material. 

Mr Ashford said, “Eighty per cent of our work 
here involves sheet between 1 mm and 3 mm 
thick, which is ideal for extracting maximum 
benefit from fibre laser cutting. The BySprint 
Fiber machine, due to a combination of its 
technology and the high power of the laser, is 
five times faster at profiling components than the 
machine that it replaced.

“It is also significantly less expensive to run, 
as it pulls less power and does not require 
costly servicing of optics. Neither do we have 
to buy bottles of helium or CO2 resonator gas 
any more. It means that we can manufacture 
more economically, allowing us to pass on cost 
reductions to our customers and at the same 
time maintain profitability.”

He explained that another advantage of fibre 
laser cutting is its ability to machine reflective 
materials, as there are no optics to become 
damaged. Copper, brass, aluminium and 
stainless steel sheet up to 3 m by 1.5 m in 
various thicknesses from 0.5 mm to 6 mm are 
processed without difficulty. 

Contact: David Larcombe 
david.larcombe@bystronic.com 
www.bystronic.com
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LASER MELTING: IMPORTANCE FOR THE AIRCRAFT INDUSTRY
Metal 3D printing is growing in significance 
in aircraft construction as part of an overall 
additive manufacturing strategy. The 
typical drivers for this growth are shorter 
throughput times, more cost-effective 
components and previously unknown 
design freedoms. Two new key words, 
“lightweight” and “bionics” point to an 
emerging trend: the design approaches 
of developers in aircraft construction 
are being transformed by additive 
manufacturing. Future aircraft components 
will be designed to absorb specific lines of 
force and yet still be lightweight.

Geometrical freedom and weight reduction 
are the key drivers

The arguments for laser melting of metals in 
aircraft construction are geometric freedom 
and weight reduction. The “lightweight 
construction” approach is intended to help 
airlines operate their aircraft more economically. 
Weight reduction results in a tendency towards 
either lower fuel consumption or the potential 
to increase aircraft load capacities. A new 
aircraft design requires thousands of Flight Test 
Installation (FTI) brackets, produced in very 
small quantities. Additive layer manufacturing 
allows designers to come up with new structural 
concepts. The additively-manufactured 
components can be more than 30% lighter than 
conventional cast or milled parts. In addition, 
parts are built directly from CAD data. 

Removing tooling reduces costs, and the lead 
time of the component can be reduced by up 
to 75%. Since tools are not required upfront, 
it is now possible at an early stage to produce 
functional samples of components that are 
similar to high volume components. Sources 
of error can be identified in the early stages of 
design in order to optimise the processes within 
the project. Peter Sander, Head of Emerging 
Technologies & Concepts, Airbus, Hamburg, 
says: “Previously we budgeted around six 
months to develop a component – now, it’s 
down to one month.”

Bionics components and product designs

Metal additive manufacturing with lasers 
allows extremely fine, even bone-like (porous) 
structures to be produced. Peter Sander 
expects future aircraft components to have 
a “bionic” appearance. It is not coincidental 
that over millions of years nature has 
produced optimised functional and lightweight 
construction principles which minimise the 
amount of resources required in a clever way. 

Airbus is currently analysing solutions found in 
nature to see whether more design principles 
can be exploited. By relying on “intelligent laser 
processing strategies”, layers can be applied 
to a component in a strategic manner in order 
to produce custom properties in terms of 
structure, rigidity and surface quality. 

Quality as a significant parameter 

For aircraft manufacturers, monitoring during the 
component’s build process is one of the most 
important aspects of implementation. “Inline 
process monitoring” with the QMmeltpool QM 
module from Concept Laser means the system 
uses a camera and photo diode to monitor and 
record the process within an area as small as 
1x1 mm². 

During 2016 this module will develop into 
QMmeltpool 3D. The former, time-related 2D 
monitoring of the build process will become 
a position-related 3D landscape. Instead of 
exclusively time-related data, the system now 
additionally delivers position-related signals for 
definitive allocation, comparable to a computer 
tomography (CT). 3D datasets of the part and 
it’s structure can be created by these signals, 
creating a highly accurate 3D landscape of the 
component. This allows QMmeltpool 3D to 
flag potential local defects in the component, 
thus reducing the subsequent inspections and 
tests to a minimum. Additionally, results are 
available directly after the build process, which 
saves time. Other QM modules for active quality 
assurance are QMcoating, QMatmosphere, 
QMpowder and QMlaser. They measure or 
monitor, for example, the laser output and also 
the optimum layer structure of the metal powder 
and document the entire manufacturing process 
seamlessly. 

An additional quality assurance feature is 
the capability to work in a closed system to 
ensure the process remains free of dust and 
contamination. All disruptive influences that 
could have a negative influence on the process 
are designed to be eliminated this way. The QA 
software now enables key data to be monitored 
and documented, including laser parameters, 
melt pool parameters, and the composition of 
the inert gas atmosphere. Disruptions due to 
contamination can be eliminated. 

“Green technology” conserves resources

Milling of aircraft parts from metal results in up 
to 95% recyclable waste. With laser melting, 
the user receives components with “near net 
shape” and the process produces only about 
5% waste. In aircraft manufacturing, the “buy to 
fly ratio” is a key figure, and 90% is a

very impressive score, especially when using 
expensive aircraft materials, such as titanium. 
Lower energy consumption and conservation 
of resources are features of the laser melting 
process. 

Timely, decentralised and “on demand” 
spare parts

Spare parts constitute a new priority for 
aerospace additive manufacturers. In future 
it will be possible to manufacture parts “on 
demand” at decentralised locations without the 
need for tools. In the event of a component 
failure, the spare part can be produced 
directly on site. Decentralised production 
networks can be created and global and 
regional strategies are possible, minimising 
transport distances and delivery times, hence 
reducing maintenance-related downtimes and 
inspection times for aircraft. In future, it will be 
possible to significantly reduce the large spare 
parts depots full of rarely-used parts that are 
currently essential given the long life cycles of 
aircraft today. A reduced capital commitment 
increases flexibility and is especially attractive 
given the cost pressure in the aviation industry. 

Outlook

Laser melting as a 3D printing technology 
results in “more intelligent” components which 
outperform conventionally manufactured 
components in almost every way. Particularly 
in aerospace manufacturing, experts are 
already talking of a paradigm shift. Although 
the aerospace industry is currently pioneering 
additive manufacturing, the effects are 
expected to influence all other manufacturing 
sectors, due to the increase in build rates 
and build envelope sizes. Key markets are 
the automotive industry, dental and medical 
technology and the tool and machine tool 
industry. New business models are created 
by decentralised production networks.  This 
will also make it possible to return the value 
created by production from low-wage countries 
to traditional heartlands in Europe and the 
USA, to drive their local economies.

Contact: Ray Neal 
r.neal@estechnology.co.uk 
www.estechnology.co.uk

Figure 1: Bionic cabin holder “bracket” of 
the Airbus A350 XWB made of titanium, 
manufactured using the LaserCUSING process

Figure 2: LaserCUSING process in action 
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80 NEW JOBS AT HUTCHINSON GROUP

ISSUE 78 AUTUMN 2015

SUBCON LASER ORDERS 
ANOTHER TRUMPF
Nuneaton-based Subcon Laser Cutting Ltd has 
ordered a second TRUMPF fibre laser machine 
with BrightLine fibre technology. The new 
TruLaser 5030 fibre machine will join an existing 
TruLaser 5040 fibre with BrightLine fibre that was 
installed 12 months ago, as well as six other 
TRUMPF 2D and 3D (five-axis) laser cutting 
systems.

“Our existing TruLaser 5040 fibre is delivering 
fantastic results across the thickness spectrum, 
from 0.5 mm up to 25 mm thick,” says General 
Manager Tom Mongan. “Another advantage 
offered by the fibre machines is the potential 
to cut reflective materials such as brass and 
copper. In fact, we’ve recently secured a new 
contract to profile copper components, thus 
creating a whole new revenue stream.”

The TruLaser 5030 fibre with BrightLine fibre is 
for installation at the company’s purpose-built, 
60,000 sq ft facility. The machine was ordered to 
take up more capacity in the wake of increasing 
customer orders at this 30-employee, £4 million 
turnover business. 

“There simply aren’t enough hours in the day,” 
says Mr Mongan. “We’ve been running 24/7 for 
the past four years and still we find the need for 
more investment. TRUMPF are the machines of 
choice because of the reliability, cost efficiency 
and energy saving benefits they deliver.” 

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

The Hutchinson Group, with sites in Kilrea 
and Antrim, Northern Ireland, has announced 
that they are creating 80 jobs as part of a 
£4.1 million investment supported by Invest 
Northern Ireland. 

Earlier this year the Hutchinson Group 
publicisied a £3.2 m investment which included 
the expansion of their Kilrea site and further 
investment in laser technology with the addition 
of two new lasers. This announcement sees 
the creation of 80 jobs  and an offer of support 
of £500,000 by Invest NI.

Commenting on the news, Enterprise, Trade 
and Investment Minister, Jonathan Bell MLA, 
who also had a tour of the manufacturing 
site, said, “The 80 new jobs, to be recruited 
over the next three years, will generate 
£1.85 m annually in additional salaries and 
create valuable manufacturing employment 
opportunities in the Causeway Coast and 
Glens and surrounding council areas.

“Invest Northern Ireland has worked closely 
with the Hutchinson Group over many years 
and its support is ensuring that the business 
has the necessary management team, 
structure, systems and skills in place to achieve 
its growth potential.”  

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

Mark Hutchinson (right) with Mayor Michelle 
Knight-McQuillan and representatives of 
ADS (NI) and Invest NI

CARR’S CLASSIC LASER 
WELDING
Many classic cars only have a belt driven 
cooling fan. This vital cooling mechanism is 
old-fashioned and makes the cars prone to 
over-heating, especially while queuing in traffic 
with the engine idling. Revotec, Oxfordshire, 
who specialise in supplying cooling kits, have a 
solution to this problem by making an electronic 
controlled fan cooling system which can be fitted 
to classic cars, allowing the radiator to be cooled 
in all conditions.

Carrs’ role in this process is welding the sensor 
housing, called a tube insert (see image), for 
Pace UK Ltd. This sensor is used to detect the 
temperature of the water pumping through the 
hose, determining whether or not to start the 
fan. For their function, it is vital that these parts 
are thin to be able to react to the temperature 
quickly and efficiently. However, being thin 
makes the parts vulnerable to over-heating in 
TIG welding, therefore laser welding is the best 
option for the job. The tube insert, a 5000 grade 
of aluminium, is welded with a filler wire to make 
an aesthetically pleasing fillet joint and strong 
weld.

These cooling systems are fitted to classic cars 
such as Jaguars and Triumphs, which do not 
have the luxury of an electronic cooling fan. 
This new technology from Revotec enables the 
engines of classic cars to survive our modern 
day motoring conditions.

Contact: Phil Carr 
pc@carrswelding.co.uk 
www.carrswelding.co.uk
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I have taken over the Chair’s role at a difficult time. UK industrial 
output is down 1.1% just in December according to the Office for 
National Statistics, and manufacturing fell 0.2% for the third month 
in a row. In this uncertain economy I think everyone out there is 
having a tough time, be it higher peaks and troughs of the usual 
roller-coaster ride or just plain quiet. We are getting calls daily from 
the steel stockholders chasing for every little piece of business as 
they too are very quiet.

So what is causing this? Steel and oil industries are struggling. 
China is busy flooding the market with cheap steel trying to keep 
their own mills going and Saudi is doing the same with oil. As an 
example, in March 2014 the SNP were using a figure of $110 per 
barrel to fuel the argument for independence yet as I write this 
oil is less than $27 a barrel. This is important because although 
supply and demand will eventually correct themselves the reason 
these countries don’t want to cut production is that, worldwide, 
everyone’s figures are down on expected growth. Perhaps this 
is just a correction of worldwide economics but the markets are 
unsure and reacting with volatility and all this affects confidence.  

What can we do about it? Don’t drop your prices, this is never the 
answer, instead be positive. Despite all this there is still growth. 

Try not to be caught up in the doom and gloom promoted in the 
media, they love a dramatic headline. “UK growth expected to be 
0.5%” really isn’t going to sell many papers but that is the reality. 

We might not be setting the world on fire with our growth but 
we need to get back to the grind, work hard and understand our 
industry is based on the confidence of our customers who place 
the orders, not just our prices. As a job shop we are ticking along, 
not silent. 

So be positive and the orders will continue to roll in. There is 
still work out there, we just need to readjust to live off what is 
available, work harder and leaner “cut down on your porklife 
mate... get some exercise”. 

Mark Millar

mark.millar@essexlaser.co.uk

CHAIR’S REPORT

CONFIDENCE IS A PREFERENCE 

LASERLINE®
Leading in laser gas supply solutions

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

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

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

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

Laser welding.LASERLINE®  Technical.
Laser gases and 

gas supply systems.

LASERLINE®  
Technical.

FREE LASERLINE®
Laser cutting and welding guides

506720-MPG Mktg Manufacturing AILU LASERLINE Advert-03.indd   1 20/02/2014   11:19
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AILU @ MACH 2016
HALL 4

Once again the AILU pavillion will be in full swing 
at the MACH exhibition at the NEC, Birmingham 
(11-15 April 2016). The AILU stand (Hall 4, stand 
4363, shown above) will be surrounded by AILU 
members in the pavillion, whilst other members 
will be close by in the adjacent Engineering and 
Laser Zone and other areas.

Please do come and visit us if you intend to 
spend a day or two at MACH; we will have a 
lounge area available for members to conduct 
business meetings, or to come and rest tired feet 
after a good look round at the exhbition.

Our aim is to provide a focus for visitors 
wishing to find out more about Laser Materials 
Processing and its wide range of applications 
in the manufacturing industry. In the past, 
visitors have approached our stand with specific 
manufacturing queries and we have been able 
to either direct them to our members’ stands at 
the exhibition, or to provide contact details for 
members not present at MACH. We will continue 
to pass on potential business to AILU members 
wherever we can.

We will be doing our best to encourage potential 
new members to join AILU during the week and 
will be distributing the 2016 Products & Services 
Directory, copies of the magazine and other 
promotional material from the AILU stand.

We would be delighted to see you if you are 
attending MACH as an exhibitor or visitor, please 
see the floor plan above showing our location. 
For more information please contact us at the 
AILU office.

info@ailu.org.uk 
+44 (0)1235 539595

MACH2016_Visitor Advert_Half Page_H_AILU_Layout 1  22/01/2016  09:15  Page 1
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Meet new contacts at an AILU event

AILU events are great for networking within the laser community.  Whether 
you are seeking to sell your products or services, make research links or 
find partners for funding, there are lots of advantages in coming along 
to one of our events (discounted fees for members) and making new 
connections.

List your products and services in our guide

The AILU Products & Services Directory is a place where you can be 
found – either in print or online. Here you can list all the products and 
services provided by your organisation – and you can be found by 
potential clients or collaborators.  With categories spanning the whole 
range of sources, beam delivery, ancillaries and safety equipment, sub-
contract services and consultancy – you can gain wider exposure for your 
organisation.

Write for the Laser User magazine

We are always looking for case studies, news stories, product launches, 
research abstracts or practical tips and tricks which will be of interest to 
our members who read the Laser User quarterly. We publish in February, 
May, August and November and our magazine is also available in PDF 
form to be read online by website subscribers.

Find a job or fill a vacancy

It can be hard to find the right person to fill a specific vacancy in your 
organisation, our network of members and wider contacts in the laser 
community could be the best way to fill your vacancy with an experienced 
laser industry professional.  We can also help people find the right role 
in the industry as we are regularly contacted by candidates looking for a 
permanent job or short-term internship in the UK.

Exhibit at an AILU event

Members are entitled to reduced rates as exhibitors at our workshops and 
events where they can exhibit their products and services and network 
with our delegates. In April we will be at the MACH show, with our AILU 
pavilion offering members discounted rates to exhibit at this very popular 
and well-attended trade show. 

Subscribe to our newsletter

Our e-Newsletter is sent out monthly to around 3,000 subscribers.  You 
can keep up to date with notices of events and news from our members 
as well as announcements of business and industry news, careers and 
other interesting information.  You can also keep up to date with what’s 
happening on social media by following AILU on Twitter, LinkedIn and 
Facebook.  

Join in the conversation

AILU is involved in lobbying for the laser material processing community 
with government and strategic players. Get involved by joining the 
Steering Committee, a Special Interest Group or participating in one of our 
online surveys.

 
Dave MacLellan 
dave@ailu.org.uk

AILU MEMBERSHIP

SEVEN WAYS TO MAKE THE MOST OF AILU MEMBERSHIP

AILU AGM
14 April 2016 at 12.30 pm

NEC Birmingham  
during MACH 2016

AILU WORKSHOP
22 June 2016

Laser Applications  
in the Maritime Industry

Half-day workshop with networking breakfast – 
more information to follow
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BIG ENOUGH TO COPE, 
SMALL ENOUGH  
TO CARE 

AN INTERVIEW WITH DAVID LARCOMBE 
MANAGING DIRECTOR, BYSTRONIC UK, COVENTRY  

Q. How did Bystronic UK come to be formed in Coventry, and how does  
     it fit in to the global organisation?

18

The UK company was 
formed in 2005 when 
Pullmax of Leeds, the 
long term UK distributor 
of Bystronic was bought 
by our Parent Company 
Bystronic in Switzerland. 
The company at which I 
had worked for many years  
Edwards Pearson, the 
press brake manufacturer 
of Somerset, was already 
owned by Bystronic since 
2001. 

In 2010 Bystronic UK 
was centralised into one 
location in Coventry – an 
ideal geographic location 
giving excellent access to 
the UK road network and 
very close to Birmingham 
airport. In the 10 years 
since 2005, Bystronic UK 
has significantly grown 
our laser cutting business 
alongside the other 
systems we provide which 
include press brakes and 

waterjet cutting machines.  
Parent company Bystronic 
has headquarters in 
Niederönz, Switzerland 
and a global staff of 1600.  
In 2014, a record year for 
Bystronic UK, we achieved 
revenues of £41m which 
represented nearly 10% 
of the global Bystronic 
turnover. We now have 
74 staff, over half of them 
being service technicians. 
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Q. How has the recent advent of high power 
 fibre lasers influenced your market?
In 2011 we introduced our first fibre laser systems into the UK, so 
before then our laser cutting systems were 100% CO2. In 2014 we 
had grown the business to 66 flatbed laser cutting machines of 
which only 12 were CO2. Now, we find that for most metal cutting 
under 10 mm the fibre laser is as fast or faster than the CO2 laser, 
there still remains a market for thicker metal cutting, say over 15 
mm, where CO2 is the right choice. Obviously, there are reduced 
maintenance and running costs with the fibre laser sources – they 
use only a third of the mains power and cooling water of the CO2 
laser equivalents. It is this product range that has allowed us to 
achieve record growth and the power of the fibre lasers keeps 
increasing year-on-year – we currently have up to 6 kW of average 
power in both fibre lasers and CO2.

Q. Where does Bystronic stand out from other 
 suppliers of laser cutting systems?
I would say that the main difference comes down to the personal 
touch. Very often in business, the attitude of any management 
team is reflected throughout the company (for better or worse) 
– so I like to promote a happy and friendly atmosphere in the 
company which hopefully filters down to the rest of our staff. We 
like to feel that we are “big enough to cope and small enough 
to care”. Our service technicians and applications experts have 
worked with us a long time – we have excellent retention of staff 
with a very low turn-over of employees. Recently we have taken 
on 3 apprentices and there are 4 ex-apprentices still working in the 
company today.  

The combination of experience and the personal touch makes 
a difference in business. We like to make sure our phones are 
answered by humans, not an automated system and we have a 
hotline during the day to help people out with technical support. 
If people need support out-of-hours we have support contracts 
available, giving access to an on-duty engineer by phone with a 
PIN number 24 hours per day, 7 days per week. Our scheduling 
system is displayed in our open plan office so everyone has an 
idea of what is going on and communication between staff is 
excellent. We take care to make sure our customers are well 
trained in the use of our machines and software, so that they will 
come back and continue to do business with us as they grow and 
need more capacity. We also carry £ 2 m in stock of spares and 
consumables to give our customers the fastest response possible.

  

Q. Will you be attending the MACH show 
 this year?
We decided that we wouldn’t do MACH a few years ago, we 
were perhaps the only remaining flatbed laser cutting machine 
provider who was still going to the show at that time. Instead, 
we have found that running an open house to coincide with the 
show dates is a better policy. Welcoming customers to our demo 
showroom in Coventry, we can show them the latest equipment 
in the peace and comfort of our site – then we can drop them at 
the NEC by shuttle bus so that they can see the show too, since 
the NEC is only 20 minutes away. Our strategy of running 3 open 
house events every year seems to be very popular, especially since 
we try to offer some tips and tricks to help improve processes at 
the same time. Very often our customers will take away valuable 
knowledge they can implement to improve their processes when 
they get back to the factory, which makes coming to the open 
house a real benefit.

Q. How have you found being a member of 
 AILU has helped your business?
There is a strong job-shop and subcontractor community within 
AILU and we find the annual meeting they run to be a very useful 
opportunity to meet our customers and competitors. The annual 
Breakdown Response Satisfaction Survey is always a good yardstick 
by which we can see whether our breakdown response is getting 
better or worse than the previous year. I have learned that we have 
a very loyal customer base and it is not often that we lose one of 
our existing customers to a competitor. We know that there are one 
or two other providers of spare parts and service, but that isn’t a 
problem for us unless the machines are not being looked after well!

Q. How does the market look for Bystronic 
 in 2016?
We are very positive about the outlook for 2016 and I believe we 
will meet our targets for the calendar year. One of our biggest 
markets in the UK is the supply chain to the “yellow goods market” 
(construction, earth moving, quarrying equipment and forklifts), 
but we also sell around 60% of our laser systems to job-shops or 
subcontractors and many of them seem to be doing well in spite 
of recent concerns generated by the fall in global oil prices.  

Contact: David Larcombe 

David.Larcombe@bystronic.com

Very often the attitude of any 
management team is reflected 

throughout the company.

INTERVIEW

“

”

We sell around 60% of our 
systems to job-shops or 

subcontractors.

“

”
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LASER HARDENING

Whilst the principles of selective laser 
hardening are not new, advances in 
laser technology in recent years have 
made the process not only more prac-
tical for a wider range of applications, 
but also a more efficient and cost 
effective method of heat treating fer-
rous metals. This article highlights the 
benefits of the selective laser harden-
ing process and the greatly increased 
levels of flexibility and efficiency that 
are possible when today’s high pow-
ered diode lasers are combined with 
the world’s first mobile laser hardening 
robot system.

Laser hardening produces an extremely fine-
grained and tough structure which offers 
high levels of resistance to cracking, making 
it an ideal solution for many applications.  
All common metals can be hardened, for 
example, tempered steels, structural steels, 
cold work steels and cast steel as well as 
certain types of grey cast iron. Laser heat 
treatment and hardening, however, competes 
directly with a number of comparatively 
low cost conventional processes and must 
therefore offer significant advantages if it is to 
be chosen as the preferred method.

In practice, using lasers for hardening 
and heat treatment on ferrous metals, as 
opposed to the traditional methods of flame 
or induction hardening, does offer a host of 
tangible benefits. The ability to focus heat on 
specific areas of a component allows selective 
hardening, for example on a cutting edge 
or a gear tooth, or in difficult-to-reach areas 
such as grooves or blind holes. The ability to 
control the process to this degree ensures that 
surrounding areas of a component are not 
affected by residual heat. The power of the 
laser, combined with the ability to focus the 
beam at the precise point where it is needed, 
also means that the time required to heat the 

part to the required temperature (between 
9000 C and 13000 C) is extremely short, often 
just a few seconds.

Add to this the high levels of energy, flexibility 
and efficiency available from todays lasers 
and it is easy to see why laser hardening is 
fast becoming the process of choice for many 
applications.

However, justifying the use of lasers for 
hardening applications has not always been 
so clear-cut. Early laser hardening systems 
were powered by CO2 lasers as these were 
the only laser sources capable of delivering 
the power required for the process. Those 
early CO2 lasers were not only large, in the 
main due to their water cooling systems, but 
in terms of efficiency they were very poor by 
todays standards, offering only around 10-15% 
Wall Plug Efficiency (WPE, the conversion of 
electrical input energy to useful light output). 
In addition, the high initial purchase price of 
these systems, relatively expensive ongoing 
maintenance costs for gas recharging and 
mirror replacement, and a somewhat limited 
effective work envelope, meant that it was 
often difficult to build a good business case for 
laser hardening using CO2 lasers.

Fast forward to today and potential for selective 
laser hardening has risen to new heights with 
the introduction of the AL-ROCK, the world’s 
first mobile robot targeted specifically for laser 
hardening applications on metal surfaces. 

The extremely high levels of flexibility offered 
by this system further enhance the process 
benefits of laser hardening. The ability to take 
the process to the part means that for larger 
work-pieces, such as automotive press tools, 
it is no longer necessary to remove them 
from the press. Simply drive the laser with 
its self-propelled crawling chassis directly to 

the press and the hardening process can 
begin. The ability of the robot arm to move 
freely in 3 dimensions means that even the 
most complex of shapes and profiles can be 
processed successfully. Powered by state-
of-the art laser diodes (920-980 nm) the 
system delivers 3,000 W of output power 
making it possible to case harden to a depth 
of approximately 2 mm, depending upon the 
material. 

The AL-ROCK mobile robot system offers the 
same high levels of accuracy and repeatability 
that we have come to expect from traditional 
robot types, with the smallest programmable 
increment being 0.01 mm and robot 
repeatability just 0.08 mm. The system also 
has a large and useful working envelope of 
2 m radius.

Undoubtedly one of the major benefits of this 
system for users within the automotive sector 
is the amount of time saved by being able 
to leave the tool in-situ. This can generate 
significant cost savings for automotive 
manufacturers by reducing to a minimum 
the time which the press is out of action. 
Stoppages in a volume production car plant 
can run in to many tens of thousands of 
pounds per hour, so the ability to be able to 
work on press tools at short notice, with a 
minimum of downtime and using a hardening 
process which is also both fast and efficient 
makes for a shrewd investment with a 
potentially short payback time.

Whilst the AL-ROCK system perhaps 
represents the leading edge of selective laser 
hardening, the overall performance, efficiency 
and cost competitiveness of laser diode 
systems means that we will no doubt see laser 
hardening continue to take a greater share of 
this market.

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

Selective laser hardening can be used on 
a wide range of steels and certain types of 
cast iron

AL-ROCK offers the highest levels of flexibility 
for selective laser hardening

SELECTIVE LASER HARDENING – A PROCESS ON THE MOVE
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Engineering of material surfaces is 
a highly popular technological field 
since it can result in a significant 
increase in the value of the 
material. In fact, by modifying the 
surface morphology it is possible 
to tailor key properties like colour, 
reflectivity, wettability and tribology. 

Ultra-Short Pulse (USP) lasers in particular 
have proved to be an effective fabrication 
tool producing surface textures with highly 
precise and reproducible morphology that 
have characteristic features from a few 
hundreds of nanometres to some tens of 
microns. Interestingly, USP lasers have been 
used extensively to induce surface structures 
mimicking bio-inspired surface morphologies and 
reproducing their functionalities, for example the 
well-known Lotus Effect (Figures 1(a) and 1(b)) 
or the iridescence shown by the skin of some 
insects (see Figures 1(e) and1(f)) 

Amongst the USP laser-induced surface 
textures, the so called Laser Induced Periodic 
Surface Structures (LIPSS, often simply referred 
to as ripples) and their successive evolution 
into different microstructures (micro grooves 
and micro spikes) are generating increased 
interest since they are primed for large scale 
manufacturing. The key physical parameters 
for LIPSS formation and successive evolution 
are (i) the fluence-per-pulse value, and (ii) 
the overall energy per cm2, i.e. the fluence 
integrated over the number of pulses irradiated 
over a unit surface, hereinafter referred to as 

dose. For a given fluence-per-pulse, when the 
number of pulses is relatively low (Figures 2(a) 
and 2(b)) ripples are formed perpendicular to 
the polarisation direction with a subwavelength 
period. By increasing pulse number, ripples turn 
into grooves oriented parallel to the polarisation 
direction and with a period of some microns 
(Figures 2(c) and 2(d)). Finally, further increasing 
the number of pulses yields spikes with size of a 
few tens of microns (see Figures 2(e) and 2(f)).

Figure 3 shows some of the applications 
developed at Alphanov on different materials. 
For instance Figure 3(a) shows the blackening 
of a stainless steel surface. This effect is 
obtained thanks to light trapping amongst the 
spikes (Figures 3(b)). Figure 3(d) shows a light 
diffractive effect on a sapphire surface induced 
by subwavelength ripples (Figure 3(c)). Figure 
3(e) shows a molybdenum surface textured with 
ripples. Interestingly the final ripple direction 
has been controlled with different types of 
polarisation (Figure 3(f)), namely radial (top left), 
azimuthal (top right) and linear (bottom left). For 
each polarisation condition a different diffractive 
effect is obtained.

As fast as possible: from ripples to spikes

The key factor allowing USP laser surface 
texturing to gain a foothold into industry is 
to increase the throughput, targeting values 
suitable for commercial purposes. We have 
already reported on the possibility to effectively 
generate surface structures not only using a 
conventional USP Ti:sapphire laser source, 
but also via high power, high repetition rate, 
Yb-based fibre lasers.  Fibre lasers are suitable 
for stable operation in industrial environments 
and can deliver comparable, if not higher, energy 
per pulse, a pulse duration of <500 fs and a 
much higher repetition rate of up to several MHz, 

SURFACE ENGINEERING

LASER SURFACE TEXTURING:  

FROM LABORATORY TO INDUSTRY  
GIROLAMO MINCUZZI ET AL.* 

Figure 1: The hydrophobicity shown by lotus leaves (a) is induced by surface microstructures 
(b). Laser induced spikes (c) efficiently mimic the lotus leaves surface morphology making the 
surface hydrophobic (d). The iridescence shown by some insects (e) is induced by submicron 
periodic structures (f). These structures are mimed by laser induced ripples (g) yielding a 
similar iridescence effect (h).    

Figure 2: Morphological changes induced on a Si surface following irradiation 
with the number of pulses being 10 (a), 40 (c), and 100 (e), where (b), (d), and 
(f) provide an enlarged area (fluence-per-pulse= 0.7 J cm-2, pulse duration = 
430 fs, spot diameter = 30 μm). Double-ended arrows indicate the laser beam 
polarisation. [from G. D. Tsibidis et al. PHYSICAL REVIEW B 92, 041405(R) (2015)]
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and consequently higher average power. These 
features play a determinant role in increasing the 
process throughput. In fact, a higher repetition 
rate allows scanning speed well above the 
current limit of conventional galvo-mirror scanner 
heads. Several tens of m/s can be potentially 
utilised whilst keeping the suitable values of both 
fluence-per-pulse and energy per cm2. 

Interestingly, polygon scanning systems (PSS) 
have proved to be an effective tool which can 
reliably position laser pulses with scanning speed 
up to few hundreds of m/s. Together with high 
power, high repetition rate and few-ps lasers, 
PSS have been employed for material machining 
processes such as patterning, engraving, 
structuring and texturing. Nevertheless, at high 
repetition rates, the average output power could 
be high enough for unwanted thermal effects to 
arise. Several strategies have been proposed 
to circumvent heat accumulation and prevent 
undesired thermal effects, although a low 
energy-per-pulse process would be the preferred 
choice for optimal USP laser surface texturing 
processes. 

Recently, spike formation has been reported over 
stainless steel surfaces after multiple USP scans, 
with a fluence-per-pulse value significantly lower 
(about 0.1 J/cm2) than those previously reported 
(slightly lower than 1 J/cm2). This result opens 
the way to a remarkable reduction of the average 
power required to carry out large scale surface 
texturing with consequential benefit to the heat 
management.

To explore the possibilities that high repetition 
rate femtosecond lasers offer, when used 
together with a polygon scanner head in a low 
fluence regime, we carried out texturing tests 
on a stainless steel surface. In particular we 
utilised an industrial Yb-based laser, delivering 
pulses with a duration of nearly 350 fs and a 

repetition rate of 2 MHz (Tangerine by Amplitude 
Systèmes). The beam was injected into a Next 
Scan polygon scanner head, enabling scan 
speeds between 25 m/s and 100 m/s. 

In a first test set, the scan speed was varied 
over a relatively wide range of values (90 m/s, 40 
m/s and 25 m/s) which correspond to a distance 
between the pulses of 45 µm, 20 µm and 12.5 
µm respectively. In all cases the number of 
successive scans was fixed at 500 and the off-
set between scan lines was fixed at the distance 
between the pulses. As shown in Figure 4 
(top left) the scan speed at 90 m/s is too high 

with respect to the repetition rate, and pulses 
are separated. Nevertheless sub-wavelength 
ripples are formed in correspondence with pulse 
impact. Reducing the scan speed to 40 m/s still 
produces ripples on the surface (Figure 4 top-
centre) and pulses overlap. Finally when the scan 
speed is set at 25 m/s (Figure 4 top-right), the 
pulse overlap increases as does the dose. Small 
spike formation together with microgrooves are 
observed.  

At the lowest scan speed value (25 m/s) 
we further increased the dose by reducing 
the off-set between scan lines. As shown in 
Figure 4 (lower-left) when  the off-set is 3 µm,  
microgrooves still arise on the surface together 
with spikes. Finally, reducing the lines off-set to 
2 µm (Figure 4 lower-centre) and 1 µm (Figure 
4 lower-right) a uniform distribution of spikes 
with typical size of some tens of µm can be 
observed.

Tailoring surface reflectivity: A case study 

Stainless steel surface reflectivity can be 
controlled when varying the dose over a relatively 
wide range of values. In particular, we fixed 
the fluence-per-pulse at 0.12 J/cm2, the laser 
repetition rate at 2 MHz, the scan speed at 
25 m/s and the off-set at 2 µm and varied the 
number of successive scans from 10 to 800.   

Figure 5(a) shows that increasing the number 
of pulses will reduce the surface reflectance, 
changing from a clear grey at 10 pulses to black 
at 600 pulses. This empirical observation is 
confirmed by Reflectivity Measurement. In fact, 
the average reflectivity over the visible range 
relative to the untreated surface (Rave) of 60% 
drops to nearly 23% after 10 pulses (see black 

SURFACE ENGINEERING

Figure 3: Black stainless steel (a) obtained by inducing surface spikes (b). Laser induced 
ripples on sapphire surface (c) yields a characteristic iridescence visual effect (d). The 
iridescence can be varied by controlling the light polarisation passing from linear to radial and 
azimuthal. Images (e) and (f) show molybdenum surfaces.

Figure 4: Top: SEM micrograph of the stainless steel after 500 successive scans with scan 
speed 90 m/s (left) 40 m/s (centre) and 25 m/s (right). Bottom: SEM micrograph of stainless 
steel surface after 500 successive scans with scan speed 25 m/s and off-set between scan line 
3 µm (left), 2 µm (centre), 1 µm (right). 
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Girolamo Mincuzzi is an R&D Engineer at Alphanov in 
Bordeaux, France. His current business focus is laser 
machining with short and ultra-short industrial lasers. 

SURFACE ENGINEERING

dots in Figure 5(b)) and is progressively reduced 
to less than 13% when the number of pulses is 
greater than 300. A remarkable value, even lower 
than a Rave of about 5%, has been extracted with 
600 pulses. We believe this drastic reflectivity 
decrease is a result of the enhancement of the 
spike size (see black square in Figure 5(b)) which 
in turn induces a more and more effective light 
trapping mechanism, preventing light reflection. 

It is worth noting that for metal blackening 
under our experimental conditions (repetition 
rate 2 MHz, average output power 3.55 W), a 
takt-time ≈ 1h/cm2 has been achieved. Several 
strategies could be followed to reduce this. We 
suggest for instance increasing the repetition 
rate from 2 MHz to 8 MHz which will allow the 
maximum PSS speed of 100 m/s to be utilised 
whilst keeping the same pulse overlap. In 
addition, increasing the pulse energy will make 
it possible to keep the same fluence with larger 
spot size, which in turn permits an increase in 
the distance between the pulses and therefore 
the scan speed. Finally, a set up with multi 
PSS to process large areas in parallel could be 
followed to further reduce takt-time. 

Conclusion

The possibility of increasing the process 
throughput of USP texturing processes over 
large areas, reaching takt-times compatible with 
commercial requirements, raises the issue of 
how to manage the heat induced by the high 
average power required for processing in the 
MHz regime. The key concept to address this 
problem is to use low fluence-per-pulse and high 
scanning speed. For the first time a relatively 
high repetition rate (2 MHz) femtosecond laser 
has been utilised with a polygon scanner system 
for stainless steel surface texturing in a low 
fluence-per-pulse regime. 

By varying the scan speed from 90 m s to 
25 m/s, three types of morphologies were 
observed: ripples, micro-grooves and spikes 
and the surface reflectivity was drastically 
reduced with respect to the reference value 
of untextured surfaces. The lowest reflectivity 
value of Rave <5% in the visible spectral range 
was obtained. Results indicate that high power 
(100 W class), high repetition rate (around 
10 MHz) femtosecond lasers together with 
polygon scanner heads, enabling scan speed of 
hundreds of m/s, could represent an attractive 
technological solution for fast texturing of large 
surface areas (see Figure 6) with processing time 
suitable for commercial purposes.

* Girolamo Mincuzzi, Marc Faucon & Rainer 
Kling (Alphanov). 

This paper is a re-editing of Extending Ultrashort 
Pulse Laser Texturing Over Large Area 
submitted for publication to the review “Applied 
Surface Science”

List of references for Figure 1, where not from 
Alphanov:

a) http://bit.ly/issue79_mincuzzi1a

b) http://bit.ly/issue79_mincuzzi1x

c) http://bit.ly/issue79_mincuzzi1y

e) http://bit.ly/issue79_mincuzzi1e

f) http://bit.ly/issue79_mincuzzi1f

Contact: Girolamo Mincuzzi 
Girolamo.MINCUZZI@alphanov.com 

SEE OBSERVATIONS P32

Figure 5: (a) visual appearance of stainless 
steel surface after number of pulses = 10, 
100, 300 and 600 successive scans with 
scan speed 25 m/s and off-set between scan 
lines at 2 µm. (b) Average reflectivity value 
over the visible range (black dots) and the 
spikes diameter (squares) versus the number 
of successive scans. A clear correlation is 
evident between the two trends.   

Figure 6: A 17 cm × 20 cm stainless steel 
surface laser textured with a polygon scanner 
head delivering the beam with 25 m/s.

(a)

(b)
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Friction, wear and the associated 
energy dissipation are major 
challenges in all systems containing 
moving parts. Examples range from 
nanoelectromechanical systems 
through hip prostheses to off-shore 
wind turbines. 

In tribology, an interesting technique 
has emerged recently: the 
morphological texturing of surfaces 
by laser ablation. This approach 
has proven to be very effective for 
lubricated contacts, e.g. friction 
reduction of over 80% was possible 
for a unidirectional steel-on-steel 
contact textured with circular 
dimples.

Introduction

In this study we developed a bio-inspired surface 
morphology and tested whether it has the 
potential to reduce friction forces in lubricated 
and unlubricated contacts. For low friction 
surfaces, nature provides an abundance of 
solutions. Our surface morphologies are inspired 
by two different animals: the ventral-scaled ball 
python (Python regius) and the sandfish skink 
(Scincus scincus). The animals show typical 
scale-like surface structures of different sizes. 
While some bio-inspired approaches have 
already been taken, and interesting results have 
recently been published on polymer surfaces*, 
studies have yet to address whether scale-like 
surface topographies on metal surfaces allow 
for lower friction forces than untextured controls, 
and whether this is true for lubricated as well as 
unlubricated contacts. 

Methods

Bearing steel 100Cr6 (Fe with 1.5 % Cr and 
1.0% carbon) pins were used in the form of 8 
mm diameter spheres, one side flattened to 
provide sufficient area for surface texturing. This 
flattened side was polished to a circular area of 
7.5 mm in diameter. Final polishing resulted in a 
scratch free surface having a surface roughness 
Ra <0.01 µm as determined by optical 
profilometry. 

Laser surface texturing was carried out with a 
Q-switched ytterbium fibre laser. Two different 
surface textures were created, both with 50 µm 
lateral size for each individual scale, one with 
overlapping scales in x- and y-direction and 

the other with the scales oriented in rows. The 
distance between the rows was determined 
by laser texturing considerations. In future, this 
parameter will also be chosen according to data 
from nature. No debris was formed during laser 
ablation. 

The tribological pin-on-disc tests were carried 
out in a model test rig with a normal force of 
2 N, for a sliding distance of 1000 m and at a 
sliding speed of 0.1 m/s. As counter material, we 
chose 100Cr6 steel discs (50 mm in diameter) 
for the lubricated experiments, polished in the 
same fashion as the pins. For the unlubricated 
experiments, sapphire discs with their high 
hardness and single crystalline character were 
chosen as counter material. The sapphire discs, 
diameter 50 mm and thickness 5 mm, were 
purchased in a polished state with a (0001) 
orientation (c-plane). Surface roughness of the 
discs was determined to be below Ra = 10 
nm, as measured by atomic force microscopy. 
The sample holder for the pin was self-aligning, 
ensuring a proper flat-on-flat contact. For the 
lubricated experiments, 1 ml of lubricant, the 
additive-free mineral oil FVA No.1, was added via 
a high-precision pipette and spin-coated for two 
minutes at the maximum speed of the tribometer 
(0.3 m/s). This ensured an even and reproducible 
oil film, allowing for measurements in the mixed 
lubrication regime. For the lubricated conditions, 
two kinds of experiments were carried out: The 
first with a variation in sliding speed between 
0.03 and 0.27 m/s, in order to measure part of 
the Stribeck curve, ensuring that our constant 
sliding speed experiments took place in the 
mixed lubrication regime. A speed of 0.1 m/s 
was chosen. 

Results and Discussion

Our scale-like structures had a lateral size of 
about 50 µm in x- and y-direction and were 
5 µm high, while the scales found in nature 
vary in size from 300 to 600 nm in snakes to 
about 2 - 3 mm for sandfish skin. Examples like 
gecko-inspired adhesives indicate that a change 
in feature size does not necessarily obstruct the 
effectiveness of bio-inspired approaches. 

To investigate whether the distance between 
the scales had an influence on the friction 
behaviour, structures with scales overlapping in 
x- and y-direction (“narrow”) and ones where 
the scales were ordered in rows (“wide”) were 
fabricated. Surface topography measurements 
by white light interferometry on these two 
textures are presented in Figure 1. These images 

demonstrate that laser processing is an excellent 
tool for creating precise and reproducible 
bio-inspired scale-like surface morphologies, 
even on large millimetre-sized samples. Figure 
2 summarises the results of friction tests 
performed in lubricated (Figure 2a) and dry 
(Figure 2b) conditions at a constant sliding speed 
of 0.1 m/s, plotted as friction coefficient µ over 
the sliding distance (1000 m). As we expect the 
bio-inspired textures to be most effective when 
the two sliding bodies are not fully separated 
by a lubricant film, our lubricated experiments 
were performed in the mixed lubrication regime. 
Figures 2a and 2b show hardly any run-in 
behaviour, and it is also clearly visible that the 
experiments in dry conditions are noisier than the 
lubricated ones. In order to ease the comparison 
between the different lubrication and texturing 
conditions, we calculated the mean value of 
all experiments for the last 250 m of sliding 
distance, as here a steady-state sliding was 
reached in all cases (see Figure 3). This analysis 
shows that in the lubricated case (Figure 3a) 
both textures increase friction, a factor of 1.6 for 
the wide and 3.0 for the narrow ones, compared 

SURFACE TEXTURING

SCALE-LIKE SURFACES CREATED 

BY LASER TEXTURING 
CHRISTIAN GREINER

Figure 1: (a) 3-D image of a wide scale-like 
surface morphology; (b) scales overlapping 
in x- and y-direction (‘narrow’ textures); (c) 
scales arranged in rows (‘wide’ textures)

a

b
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to the polished, untextured control. In the 
lubricated experiments scale-like textures seem 
less favourable. In dry sliding conditions (Figure 
3b), the untextured sample showed the highest 
friction values and the wide texture reduced 
friction by over 40%, though it was only 22% 
for the narrow ones. The difference between the 
two textures is even more pronounced in the 
case of the lubricated contact and also here, the 
narrow textures show considerably higher friction 
(almost double) compared to the wide ones. 
This result was somewhat unexpected as we 
anticipated the narrow textures to be superior to 
the wide ones as they are closer to those found 
in nature. A comparison of the lubricated and 
unlubricated friction data yields the expected 
result of drastically lower friction forces when a 
lubricant is added.

An electron microscopy and tribological 
characterisation of snake skin from different parts 
of the snake’s body by Berthé et al.* revealed 
a friction coefficient of around 0.3 for dorsal 
and lateral scales and 0.2 for ventral ones. 
This compares to a friction coefficient of 0.47 
(wide structures) and of 0.55 (narrow structures) 
for the bio-inspired surfaces in our dry sliding 
experiments. As the snake skin was tested 
against an epoxy resin surface versus our steel 
samples being tested against sapphire, a direct 
comparison cannot be made and a factor of two 
difference is not surprising. In addition, Berthé et 
al* found that the ventral scales exhibited friction 
anisotropy. Such an effect was not investigated 
in our experiments and will be the topic of 
future research, especially as friction anisotropy 
was also reported for a bio-inspired scale-like 
epoxy surface tested with a micro-tribometer. 

A different study on four different snake 
species revealed a strong variation in epidermis 
structure between species and a gradient in 
material properties, such as hardness, along 
the epidermis. The reason for this gradient is 
probably an adaption to limbless locomotion 
and high wear resistance. Such a gradient in 
mechanical properties could not be realised with 
our current laser surface textured samples, but 
the fabrication of similar structures remains an 
interesting challenge for future research. First 
experiments on laser textured polymer surfaces 
have already been conducted*.

Besides bio-inspiration, the field of 
morphologically textured surfaces to improve 
tribological behaviour is manifold and the most 
common surface textures are round dimples. 
In a recent study by Braun et al.*, a maximum 
friction reduction of up to 80% with round 
dimples of 40 µm in diameter, 4 µm in depth and 
10% surface coverage was reported in mixed 
lubrication. In order to compare the performance 
of our bio-inspired surface textures with those of 
round dimples, we performed experiments with 
the same dimple parameters under lubricated 
and dry conditions. When comparing the 
performance of these different textures, one 
finds that in both lubrication conditions the round 
dimples are approximately 20% more efficient in 
reducing friction than the wide scale-like surface 
morphology. This might suggest that a traditional 
morphological surface texturing is superior to a 

bio-inspired one. We are optimistic that further 
research and optimisation – ideally in conjunction 
with modelling contact mechanics – will yield 
texturing parameters for the scales with superior 
tribological properties; at least for dry sliding 
conditions for which nature has developed such 
scales. 

When assessing the performance of a 
tribological system, wear behaviour as well 
as friction is of significant importance. We 
attempted to determine how much wear 
occurred during constant sliding speed 
experiments. Analysing white light profilometry 
data for the pellets, showed that linear wear 
for the scale-like structures was below the 
limit of detection. Even so, optical inspection 
suggests that some wear occurred. As for the 
counterbodies, we did not find any wear in the 
case of the sapphire discs. For the steel discs, 
we found linear wear around 50 nm for the 
experiments run against the textured pellets 
and approximately 240 nm for those against 
the untextured ones. This data might be a first 
indication that the textured surfaces help to 
reduce wear. 

Conclusion

We found that the wide scale-like surface 
morphology reduced friction forces by more 
than 40% in unlubricated contact. In lubricated 
conditions, the bio-inspired surface morphology 
increased friction more than threefold. We found 
the wide scale arrangement to be superior to 
the narrow one in both lubrication conditions. 
We anticipate that once the exact contact 
mechanical mechanisms are known, even higher 
friction reduction will be possible. Our results 
suggest that the natural surface morphologies 
evolved in unlubricated environments and 
consequently can only inspire designs for low 
friction surfaces in dry sliding. Observations 
showed extremely low wear, even against 
materials as hard as sapphire and steel. These 
scale-like surface morphologies have potential 
applications for friction and wear reduction 
in all unlubricated frictional contacts, ranging 
from nanoelectromechanical up to large-scale 
tribological systems in positioning devices and 
for vacuum environments. 

This work was funded by the German Research 

Foundation DFG (under Project No. GR 4174/1-1).  

The author thanks P. Schreiber and K. Wolff for 

help with the laser surface texturing. 

*for further information on references  
please contact the author.

Contact: Christian Greiner
christian.greiner@kit.edu

Figure 3: Comparison of average friction 
coefficients for the last 250 m of the tests in 
Figure 2 for (a) lubricated conditions with the 
additive-free mineral oil and a steel-on-steel 
contact, (b) under dry sliding conditions with 
textured steel pins sliding on sapphire discs.

Dr Christian Greiner is an independent group leader at the 
mechanical engineering department of Karlsruhe Institute of 
Technology (KIT), Germany. He was a research associate at the 
University of Pennsylvania, USA, before joining KIT in 2010. 
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Figure 2: Friction coefficient as a function of 
sliding distance for (a) lubricated conditions 
with additive-free mineral oil and a steel-on-
steel contact, (b) dry sliding conditions with  
textured steel pins sliding on sapphire discs. 
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AILU’s 20-year history neatly 
overlaps with the growth in micro-
processing applications and it is 
interesting to take stock of how 
lasers and other technologies have 
developed over the years and where 
things may be heading. 

Laser developments

It is not easy to define when particular types of 
lasers began to be used in manufacturing – laser 
types are invented, variations evolve into different 
formats and eventually some of these become 
rugged, industrial products; this can take a few 
years or sometimes even decades. 

Broadly speaking, however, machining with 
lasers really began to take hold from the 1970s 
onwards and became more widespread in the 
1980s, mainly using flashlamp-pumped Nd:YAG 
lasers and CO2 lasers. In the 1990s, diode-
pumping heralded a new era of more efficient 
and more versatile solid-state lasers and this 
really kick-started the use of laser processing in 
ever-increasing and wider-ranging applications. 
Practical ultrafast lasers came to the fore 
during the mid-late 1990s and their usage 
has expanded ever since. Excimer lasers have 
maintained a steady existence and have kept a 
foothold in many processing applications since 
the 1980s, refusing to go away despite many 
forecasts to the contrary. The big game-changer 
in laser manufacturing, however, has been the 
arrival of industrial fibre lasers over the past 
decade and these lasers are now revolutionising 
large swathes of industry.

Benefits of lasers

Many articles in The Laser User have covered 
why and how lasers are used in differing 
applications so these don’t need to be detailed 
here. It suffices to say that lasers have one 
overriding attribute (over all other techniques) 
which allows their use in so many diverse 
sectors and this is versatility. 

Choosing the right laser and using it in the right 
way can solve almost all manufacturing problems 
and it is this versatility and flexibility which have 
really driven the growth of micro-manufacturing 
with lasers.

Macro versus micro

The world of laser processing can be very 
loosely split into two segments: macro and 

micro. The biggest of these is the macro sector 
which can be deemed to include:

• thick sheet metal cutting and welding; 

• high power cutting and drilling of non-
metals (plastics, wood, textiles etc.);

• laser marking (where ultra-small features 
are not required).

The micro sector is fast-growing and its key 
elements include:

• high precision and high resolution;

• minimal thermal ‘damage’; 

• ability to machine any material.

As a simple rule-of-thumb, it can be said that 
micro applications are those where the material 
thickness, feature precision or dimensional 
tolerances are sub-mm in scale; everything else 
can be deemed to be macro.

Comparing lasers

The laser requirements of the macro and micro 
sectors are distinctly different although similar 
types of lasers are obviously used in both, e.g. 
a cw fibre laser can be used for metal macro-
cutting but a pulsed fibre laser would be used 
for thin metal foil micro-cutting. However, for the 
purposes of this article, only the lasers used in 
the micro sector are discussed.

In micro applications, having precision and 
quality are pre-requisites and in many cases 
the ability to machine one or more materials 

selectively is also a benefit. If these micro 
applications are industrial-scale then, in addition, 
cost and speed also become important factors. 
Figure 1 shows a qualitative representation 
of these five qualities required in micro-
manufacturing plotted for five different types of 
laser. 

In such a radar plot, the ‘best’ laser would be 
the one whose footprint covered the largest 
area and in Figure 1 this can be seen to be the 
solid-state laser (red line). It is a moot point that 
ultrafast and fibre lasers are also solid-state 
lasers but I am sure that readers will appreciate 
the distinction: in this case solid-state lasers 
mean diode-pumped, nanosecond-pulse, non-
fibre lasers.

In Fgure 1, fibre lasers and CO2 lasers can be 
seen to be cheap and fast but lack the precision, 
quality and wide material coverage. Excimer 
lasers give excellent quality but for modest 
numbers of materials and at medium-high 
costs. Ultrafast lasers are unrivalled in terms 
of materials and quality but fall down in being 
the most expensive lasers to buy. Solid-state 
lasers, however, offer a very good value-for-
money compromise for the provision of high 
quality, high speed and high resolution results in 
most materials. Obviously there are exceptions 
to the simplistic approach (e.g. ultrafast fibre 
lasers exist which do give the good quality and 
wide material coverage and which are price-
competitive with some solid-state lasers) but if 

MICRO MANUFACTURING

THE GROWTH OF MICRO-

MANUFACTURING 
NADEEM RIZVI 

Figure 1: Laser attributes of different types of lasers



27

ISSUE 79 WINTER 2016

one had to choose a starting point for micro-
manufacturing then solid-state lasers would be 
a very safe bet, and certainly if one did not have 
six-figure sums for buying an ultrafast laser.

The above approach is a deliberately broad-
brush view of a complex decision about 
choosing a laser for a particular task. The choice 
of laser is only the start, however – almost 
as important is how that laser is used (the 
processing parameters and the specifics of 
accomplishing the whole task). In this regard, the 
development of the right processing parameters 
increasingly plays a key role in many complex 
micro-processing jobs and many OEMs, 
development houses and job shops exist which 
carry out this important role. 

Even if a laser has been carefully chosen for 
a particular task, using slightly sub-optimal 
processing variables can still yield unsatisfactory 
results. Figure 2 shows 100 mm diameter 
stainless steel deposition masks made from 50 
micron thick SS304 foil. The three parts differ 
only in terms of the speed of processing (i.e. 
changes in laser repetition rate) and all were 
machined with the same picosecond laser 
system, using the same set-up and laser fluence. 
It is clear that only one of the masks would be 
useful (being flat and of good quality) while the 
other two are distorted to different degrees. The 
better quality mask was produced more slowly 
to achieve the higher quality and this illustrates 
another key aspect of micromachining – speed 
and quality are inversely related. Managing the 
heating due to the process is critical in ultra-
small parts and ultra-thin materials so trying to 
use a higher power to machine more quickly 
does not generally work. Even with ultrafast laser 
processes, thermal management is still an issue.

Despite the difficulties of process development, 
complex parts can be produced with lasers 
which are often not possible in a practical way 
with other methods. This is illustrated in Figure 3 
which shows an example of a 30 mm diameter 
multi-faceted lens machined in Germanium. The 
CAD design was transferred directly into the 
material using a nanosecond pulse infra-red laser 
to achieve an excellent form-fit and in a time 
which was an order of magnitude smaller than 
mechanical methods can achieve. 

The route to market

It is also interesting to note how there has been 
a change in the approach taken by companies 
to get new products to market. 

In the past it used to be the case that, in the 
main, companies developed their technologies 
in-house and brought in whatever new 
processes or techniques that were required. 
This is no longer true in a lot of cases and this 
is due to a mixture of changing economics of 
production and the increasing complexity of 
new technologies. Few businesses can afford 
to maintain internal developmental labs which 
have the necessary (expensive) equipment and 
the highly skilled engineers to output the right 
production processes. Hence it makes more 
economic sense to pick-and-choose where each 
technology solution is acquired from. 

This being the case, new service provision 
options have opened up for job shops and 
production houses – these businesses 
can develop the right processes, supply 
production parts if required and also help 
take the processes into full production (often 
in partnership with laser companies or other 
OEMs). It is these production houses and job 
shops that need to have the right lasers and 
they are often the first ones to evaluate the latest 
lasers as they come on the market. 

Alternatives to machining

Although ‘build-up’ processes have been 
around for as long as ‘removal’ ones, it is only 
very recently that these Additive Manufacturing 

techniques have begun to offer a practical and 
technically-equal alternative to laser machining. 

Known by a variety of generic and proprietary 
names like Rapid Prototyping, Laser 
Metal Fusion, 3D Printing, Additive Layer 
Manufacturing and Laser Cusing (see Figure 
4), there is now a real option for producing 
micro-parts by these methods rather than 
by direct machining. All these processes use 
lasers anyway but the lasers help in building-
up materials rather than removing them and 
resolution is improving continually.

The recent announcement by MIT that they had 
3D printed glass parts adds the latest twist to 
this sector – it means that metals, polymers, 
ceramics and glasses can all now be 3D printed 
and this will, undoubtedly, begin to encroach on 
a lot of previously-safe laser machining markets. 

Future Trends

New increasingly-efficient lasers will continue to 
be developed and used in ever-widening areas 
of applications. Fibre lasers and ultrafast lasers 
are likely to hog the limelight for the foreseeable 
future but it is unlikely that the other types of 
lasers will fade away just yet; they are likely to 
continue to be the backbone of many micro-
manufacturing tasks for some time to come.

 

Contact: Nadeem Rizvi

n.rizvi@lasermicromachining.com

Nadeem Rizvi 

is Managing Director of Laser Micromachining Ltd.
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Figure 2: Cutting of SS304 foil using different 
laser processing conditions. Figure 4: Metal part produced by Concept 

Laser’s ‘Laser Cusing’ technique.

Figure 3: Laser machining of 3D multi-faceted 
lens in Germanium
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LASER MARKING

Picosecond ultrafast lasers have 
already proven their ability to 
mark a variety of materials in 
unique ways. For example, they 
are used to produce indelible 
and difficult to counterfeit “black 
marks” on premium smart phones 
and tablets, or for applications in 
which it is critical to make a mark 
without inducing any peripheral 
damage due to excessive thermal 
effects. Ongoing research at the 
University of Dundee shows that 
there are other types of marks that 
can only be produced effectively 
and affordably with picosecond 
lasers. Here we describe three very 
different examples – colored marks 
on metal, dichroic marks in glass, 
and metal in glass marking.

Coloured oxide marking of steel and 
titanium

In coloured marking on metals, such as 
steel and titanium, the output of a Coherent 
picosecond laser is focused down to a small 
spot size on the workpiece. The highly localised 
energy delivered by the laser oxidises the metal 
atoms at the surface of the material and forms a 
metal oxide thin film. When viewed in white light, 
optical interference effects cause only certain 
wavelengths of the incident light to be returned 
constructively (just as in a thin film coating). The 
end result can be a highly coloured mark, as 
shown in Figure 1.

This coloured marking process is aesthetically 
versatile, with the ability to produce different 
shaped and sized marks, as well as a wide 
palette of different colors. The colour of each 
mark depends on the thickness and optical 
properties of the oxide layer. These are 
repeatable parameters that are determined 
empirically and then stored in the computer that 
controls the laser pulse energy and the scanning 
parameters of the beam. 

With these parameters programmed in, any 
arbitrary pattern can then be reproduced on the 
metal surface by simply loading a mark design 
file in the appropriate file format. Moreover, 
just like black marking, there is no change in 
surface relief, and the marks are quite robust 
under normal “wear and tear” conditions.  This 

makes them suitable for consumer products and 
jewellery, for example. The most vibrant marks 
are produced on steel, and particularly titanium, 
because the low thermal conductivity of titanium 
results in intense and localised thermal effects 
with each laser pulse.

Why picosecond lasers? In truth, some coloured 
marks can also be produced using nanosecond 
lasers. However, the precise control of energy 
dosing and penetration depth afforded by 
picosecond lasers enables them to deliver marks 
with more vivid colors and with tighter control of 
these colours.

Marks with Optical Dichroism

A completely different type of glass mark based 

on optical dichroism and nanotechnology has 
also been developed. Optical dichroism refers 
to a material that behaves differently when 
illuminated by linearly polarised light at different 
polarisation orientations. Figure 2 shows an 
example of this type of marking. These are two 
images of the exact same mark viewed using 
two orthogonal (x and y) polarisations.

In this application, we used a glass containing 
embedded spherical particles of noble metals 
(e.g. silver) with a typical diameter of around 
30 nm, i.e. on the nano-scale. Because these 
particles are initially spherical, they scatter and 
reflect light with equal efficiency in every direction 
and under any polarisation. We then irradiated 
these particles with linearly polarised light from 
a Coherent picosecond laser focused within the 
glass. The high electric field at the beam waist 
leads to electronic mobility in the particles which 
are then reshaped into a cigar-like form, where 
the direction of the long axis is parallel to the 
electric field vector of the picosecond pulses [1].  
These marks are thus internal and permanent to 
the glass.

Dichroic marks cannot be produced using 
nanosecond pulses since only an ultrafast laser 
delivers the necessary intensity for electronic 
mobility at the point of focus. Incidentally, this 
mechanism can also be used as a data-storage 
technique or making diffractive optical elements.

Metal in Glass Marking 

A third marking process relies on the natural 
presence of alkali metal ions in conventional 
window glass. For this application, we 
created glass containing noble metal ions by 

Figure 1: Vivid color marks with incredible 
detail can be created on metal samples 
such as this 25 mm × 25 mm sample using a 
Coherent picosecond laser).  

ULTRAFAST LASERS ENABLE 

UNIQUE MARKING EFFECTS 
AMIN ABDOLVAND ET AL.* 

Figure 2: Two images of the same mark viewed using orthogonally polarised light.  The 
mark (16 mm × 20 mm) is created by subtle reshaping of metal nanoparticles in glass 
matrix using a Coherent picosecond laser).
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replacing the native alkali metal ions inside 
the glass matrix with noble metals but in ionic 
state [2]. 

When picosecond pulses are tightly focused 
into the glass, free electrons are created which 
combine with the metal ions to produce metallic 
atoms, which in turn form spherical metallic 
nanoparticles. The laser parameters and 
focusing details are used to pre-determine the 
size and spacing of these metallic nanoparticles 
[3]. The process can thus be used to create 
elaborate, detailed, permanent metal marks in or 
on the glass surface (see Figure 3). Incidentally, 
this technique can also be used for applications 
in sensing and circuitry. 

Summary

The unique properties of ultrafast laser pulses 
enable several novel marking techniques based 
on nanometer-scale photonic mechanisms. 
These can deliver permanent marks with micron 
scale spatial resolution.

*Amin Abdolvand (University of Dundee), Frank 
Gaebler and Joris van Nunen (Coherent Inc.)
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Figure 3: Another process enabled by 
picosecond lasers was used to create this 
metallic pattern (18 mm × 25 mm) in clear 
glass

SITUATIONS VACANT
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The principle of laser deposition 
consists of fusing a metal filler 
material and a very thin layer of the 
surface of the substrate to ensure a 
metallurgical bond. The laser beam 
is then a vector of precise and 
localised heat input.

Material is delivered in the form of 
powder, which offers the advantage 
of depositing a very wide choice 
of metal materials. The powder is 
injected laterally or coaxially into the 
laser beam, coaxial devices allowing 
multi-directional cladding. In 
addition, since the irradiation of the 
filling material is slower and more 
regular than during lateral injection, 
the evenness of the deposition and 
the yield of deposition of the whole 
are higher.

Laser cladding

Laser cladding offers a number of advantages 
to industry, such as: a reduction in, and/or 
limit to the amount of filler material and excess 
machining thickness while limiting deformations;  
the reinforcement of sensitive areas (wall 
thickness, edge, etc.); and process automation. 

Industrial applications are divided between 
prevention of wear on new parts and repair of 
old parts. Varied and wide-ranging industries 
utilise laser cladding in materials processing, 
such as oil drilling or mining, stationery, recycling, 
energy, agriculture, mechanics, etc (see 
Figure 1).

The laser cladding market is growing 
exponentially. The standardisation of the process 
allows businesses to integrate the know-how 
developed by pioneers of the 1990s.

The proven economic gains, brought by 
the reconditioning of worn parts or by the 
specification of bi-material parts, justifies 
investment in the equipment to implement the 
process which is currently limited to specialists; 
it is still rare to see a final user integrate this 
know-how.

CLAD® and additive manufacturing

The CLAD® (Construction Laser Additive Directe, 
or Direct Additive Laser Manufacturing) process 
allows metal objects to be built layer by layer 
directly from a CAD digital file, and is the fruit 
of several years work at IREPA LASER (see 
Figure 2). The work initially began within the 
framework of a STREP European project and a 
CIFRE thesis, and involves the manufacture of 
small metal parts using a laser cladding process. 
Many developments have been made since then, 
in particular a new, smaller and more accurate 
cladding nozzle, and proof of the feasibility of the 
process with associated process parameters.

The development of this process has not been 
without difficulty. To arrive at a viable solution 
three key elements were developed:

• The nozzle: unlike the laser cladding process  
that now sees the development of nozzles 
allowing increasingly large deposits, the 
CLAD® requires precision that goes with 
finer deposits, a better quality of settings and 
especially perfect control of the geometrical 
characteristics of the deposits. 

The CLAD® coaxial nozzle developed in this 
way ensures the injection of metal powder 
to melt them with a high yield, favouring 

multidirectional deposit, whilst guaranteeing an 
optimal inert gas cover.

The features of the CLAD® coaxial nozzle 
make it possible to produce beads to well-
defined dimensions, ranging from 0.8 mm 
in width up to more than 4.5 mm. The 
accuracy of the deposit is about one tenth of 
a millimetre.

• The machine (Figure 3): the CLAD® is not 
mounted on a robot and requires the use of 
a 3- or 5-axis machine with high mechanical 
performance to have the required travel 
accuracy to enable precise construction. A 
powder distributor doses the powder which is 
transported by gas to the nozzle. This feeding 
system can be equipped with several tanks 
of powder offering the possibility to inject 
different types of powder and create gradients 
of materials.

• The PowerCLAD software has been 
developed in collaboration with DELCAM 
(CAD/CAM software solution provider) 
on the basis of a specification defined by 
IREPA LASER. It is possible to translate the 
information contained in a digital model from 
CAD software directly into an ISO program 
interpreted by the machine and controlling 
the movements of the head to follow the 
calculated trajectories. This unique software, 
currently in version 4, incorporates all the 

LASER CLADDING

CLADDING AND AM: NOW IS THE 

TIME FOR INDUSTRIALISATION   
JEAN-PAUL GAUFILLET ET AL.*  

Figure 1: Anti-wear cladding of a brickworks 
tool (source: TECHNOGENIA)

Figure 2: The CLAD system (source: IREPA 
LASER)

Figure 3: The EasyCLAD system (source: 
IREPA LASER)
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strategies of construction specific to the 
CLAD® process.  It includes different post-
processors adapted to various machines.

Advantages of the CLAD® process 

The properties of the machine and the intrinsic 
characteristics of the CLAD® process provide 
many advantages in relation to other additive 
manufacturing technologies. In the field of metal 
manufacturing, other manufacturing processes 
are generally based on the principle of the 
powder bed (SLM, EBM). CLAD® technology 
based on a nozzle makes new applications 
possible, as it;

• provides high manufacturing speeds 
compared with the processes of fusion on 
a bed of powder, that can reach 100 to 
200 cm3/h,

• allows the manufacture of parts of larger 
dimensions, limited only by the capacities of 
the machine, 

• provides the addition of new features on 
existing parts. It allows the repair of damaged 
or worn parts. This is the case for parts of 
aircraft engines for example, but may also 
be the case for parts of high added value 
scrapped during machining,

• works with multi-materials (multi-layer) or 
gradient of materials (gradual mixing of 
different materials to obtain gradients of 
properties),

• provides great flexibility for material change  
and a wide choice of materials are available 
on the market.

With more than 10 years of development and 
the manufacture of 5 machines, the CLAD® 
process has now reached a level of development 
enabling it to respond to the needs of industry. 

R & D Programmes: encouraging results

The successful R&D programme FUI FALAFEL 
(Additive manufacturing through laser 
technologies and electron beams, worth 7 M€) 
ran beween 2010 and 2014. The aim of the 
project was to manufacture parts by powder-
based “additive” processes for the aerospace 
industry. As part of FALAFEL, BeAM was 
created in 2012, the first European manufacturer 
of industrial CLAD machines. Other project 
successes included the validation of CLAD® 
additive manufacturing, an industrial machine on 
CLAD® single inert gas in Europe, two functional 
aeronautical parts manufactured from titanium 
alloy and a patent.

IREPA LASER is part of a new European R & D 
programme (FP7), Factory of the Future, worth 
23 M€ with 28 partners and running for 5 years. 
The objective is to raise additive manufacturing 
to a broader industrial level. A large part of the 
developments address the aerospace sector, 
but in addition, the process is of interest to other 
sectors of business, e.g. biomedical applications.

For example, IREPA LASER is testing the 
manufacture of implants to fill holes located in 
the roof of the mouth. It is possible to;

• process digital files from a medical scanner to 
complete the custom design of the implant,

• assess the material obtained using the 
CLAD® process (TA6V grade 23) and 
the preparation of the surfaces from a 
biocompatibility point of view,

• validate the sterilisation techniques of the 
parts obtained,

• make test parts to validate the concept.

Three industrial machines are now fitted with 
the CLAD® platform in Alsace and are the first 
group of additive manufacturing machines by 
material deposition in Europe, open to SMEs for 
R&D and the training on the CLAD® process.

Recognised experience in aeronautics: the 
repair of critical aircraft engine parts

BeAM, in collaboration with the US-based 
company Chromalloy, have developed the 
CLAD® process to repair parts for Pratt & 
Witney aircraft engine turbines, increasing the 
operating life of some components from 10,000 
to 60,000 hours (Figure 4). To date, more than 
700 rotating parts have been repaired and 
returned to flight. This example of collaboration 
shows that it is now possible to seize the 
opportunities of innovation that this process 
offers. 

Concluding remarks

If we look at the developmental path travelled 
by these innovative processes, a few important 
milestones need to be emphasised:

• Laser cladding was identified very quickly as 
a promising process as early as 1974, since 
when laboratories have been conducting 
research into the technique. The work of these 

first pioneers made it possible to understand 
phenomena, to develop tools and analyse 
potential fields of applications.

• Laser technologies have seen many 
developments in terms of diversity, of power 
levels, reliability and cost of investment. 

• All these developments have still not 
hampered the work of academic research or 
the developments of the suppliers of materials, 
nor the technical centres which are present on 
all the continents with industrial applications in 
all sectors.

• The development of industrial activities around 
additive manufacturing technologies drives 
nations to seek recognition as leaders in these 
fields. Each one now recognises the possibility 
of relocating jobs in the rich countries and 
seeing a “revolution” equivalent to that of 
the arrival of the Internet. These innovative 
processes each allow developments both at 
the level of new parts that can be produced 
(shapes, materials), of new industrial 
processes (e.g. repair) and services (small 
batch production quantities that can be 
produced by all).

• Whilst the influence of the US is already being 
felt by the purchasing of French companies, 
and the hegemony of German industry is 
boosted by their collaborative approach 
(industry, research centre, public funds), 
we should be attentive not to miss this 
revolutionary niche where strong French skills 
are available to ensure the development and 
industrialisation of these new opportunities. 

*Jean-Paul Gaufillet, Frédérique Machi, 
Didier Boisselier (IREPA LASER, France), 
Emmanuel Laubriat (BeAM, France).

This article is an edited version of an extended 
paper entitled Cladding and additive 
manufacturing by laser metal deposition : the 
time of industrialisation by the same authors. 
To access a copy of this paper please contact  
Monique Caboche at mc@irepa-laser.com

Contact: Jean-Paul Gaufillet 
IL@irepa-laser.com

Jean-Paul Gaufillet  
is General Manager at IREPA LASER

SEE OBSERVATIONS P33

LASER CLADDING

Figure 4: Repairing aircraft parts (source: 
BeAM)
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LASER SURFACE 
TEXTURING: FROM 
LABORATORY TO INDUSTRY
Girolamo Mincuzzi (page 21-23)

Stainless steel derives many of its useful 
properties, eg. resistance to corrosion, from 
its surface composition, which is different from 
that of the bulk metal. Our own studies have 
shown that laser processing a stainless steel 
surface can drastically change both the surface 
composition and that of the underlying metal for 
some distance into the sample. Anyone wishing 
to texture a stainless steel surface using a laser 
would be wise to investigate the composition 
of the resulting surface as well as whether the 
surface had the required morphology.

Mike Petty, Loughborough Surface Analysis 

Laser Induced Periodic Surface Structures 
(LIPSS) is an upcoming technology which 
has the ability to modify surfaces on both the 
micro- and nano-scale. What is more, LIPSS 
provides a means of easily producing bio-
inspired engineered surfaces, modulating and 
enhancing the surface properties. Mincuzzi 
et al. have highlighted that ultra-fast laser 
surface patterning can be easily scaled-up as 
an industrial manufacturing process. This is of 
extreme importance as industries need a means 
of producing accurate, specific and enhanced 
surfaces on a large manufacturing scale. 
Mincuzzi et al. also showed that the reflectivity 
of materials can be modified using LIPSS by 
reducing the reflectivity, R

ave, of stainless steel 
to less than 5% in the visible range. This, in 
addition to the prospect of scaling up to a 
complete manufacturing process, highlights 
the attractiveness of this technique to surface, 
coatings, reflection and gloss technologies  
which span across industries such as  
automotive and aerospace.

David Waugh, University of Chester

This is a very interesting piece of work 
demonstrating very high speed surface texturing 
at 25-90 m/s using a polygon beam scanner 
combined with a high average powered (100 W, 
10 MHz)) femtosecond laser. Three different 
surface textures were generated depending 
on the scanning speed: ripples at very high 
(90 m/s) and medium speed (40 m/s) and 
spikes at relatively “low” speed (25 m/s). The 
fluence required here is lower than normally 
reported. This paves way for large area surface 
texturing applications, although more work 
is needed to improve efficiency. The effect of 
different polarisation states (e.g. linear, radial, 
azimuthal) on the surface textures is interesting 
and should be explored in more detail by the 
laser community. The texturing on transparent 
materials such as sapphire is interesting. This 
is difficult to achieve using nanosecond pulsed 
lasers. In addition, it would be interesting to 
know the effect of laser surface texturing on 
corrosion performance of the stainless steel 
as both surface area and microcrevices are 
significantly increased.

Zhu Liu, University of Manchester

Reading this article was very gratifying for me. It 
nicely summarises how ultrashort pulsed lasers 
have already successfully been used to generate 
surface morphologies that were inspired by 
biological examples. It also demonstrates that 
such surface morphologies, with the right choice 
of laser parameters, can be created over large 
areas reaching processing times compatible 
with commercial requirements. For someone 
working in academia such examples are very 
encouraging, as they might convince industrial 
partners, to give bio-inspired laser surface 
texturing a chance in real world applications.

What is nice about this article is that it also 
presents other applications for bio-inspired 
surface morphologies, besides the well-known 
spikes for tailoring the wettability of surfaces, 
mimicking the lotus leaf. Among such examples 
are laser induced ripples, allowing for surface 
iridescence as it is found with some insects. 
But such structures can also be created for 
blackening surfaces. Using the example of a 
stainless steel surface, the authors demonstrate 
how the spikes’ diameter and the reflectivity of 
the surface, both change with the number of 
successive scans of the laser over the surface, 
thus demonstrating their versatility of laser 
surface texturing.

Christian Greiner, KIT, Germany

The article by Girolamo and co-authors 
couldn’t have been more timely, highlighting the 
importance of modifying surface morphologies 
on engineering components. This is a fact that 
has not been lost on Innovate UK who have 
brought out a feasibility call entitled “Surface 
engineering and coating technologies for high-
value manufacturing”. The article discusses the 
use of Ultra-Short Pulses (USP) and the potential 
applications of the nano, micro-scale features 
that these type of lasers can produce. My own 
experience of producing such structures was 
with a picosecond laser, supplied by the UK fibre 
laser company Fianium. What was especially nice 
about the work we performed, and is discussed 
in the article, is that these structures can be 
produced on a robust relatively inexpensive 
fibre laser at a commercial rate. As Girolamo et 
al. point out, it is great having a laser operating 
with pulse frequencies of many megahertz. but 
without the right scanning optics technology 
many processing issues can arise.

Polygon scanning heads seem to be a natural 
optical delivery system for these USP lasers 
and will undoubtedly open up some interesting 
nano-micro machining applications in a number 
of different industrial sectors that are not 
usually connected with such machining. The 
authors  discuss the controlled reduction of the 
reflectivity of metal, but this type of application is 
only scratching the surface of the combination 
of both USP and polygon scanning optics. 
Thank you Girolamo for such an interesting and 
useful article.

Paul French, Liverpool John Moores 
University

SCALE-LIKE SURFACES 
CREATED BY LASER 
TEXTURING
Christian Greiner (page 24-25)

Researchers and industrialists are now looking 
towards the modification of surfaces to improve 
characteristics such as wear and fatigue. 
Christian Greiner has described how the 
interdisciplinary field of bio-inspired engineering 
has informed his laser surface texturing 
approach, modulating the frictional force on 
metals. This is significant as Greiner has shown 
that, through bio-inspired laser engineering, the 
frictional force for an unlubricated contact can be 
reduced by more than 40%. Even though it has 
been evidenced that the frictional force cannot 
be reduced for lubricating contact, the research 
conducted by Greiner significantly highlights 
the importance of using bio-inspired laser 
engineering to inform our processing techniques. 
This is very important as nature has evolved 
numerous highly efficient solutions to problems 
which humans contend with on a daily basis. 
Through careful analysis and reverse engineering 
of these solutions it is possible to apply them to 
current technological and engineering problems, 
meeting and exceeding the demands of industry.

David Waugh, University of Chester

This is an interesting article presenting laser-
generated scale-like structures inspired by the 
scales found on the skin of snakes, and the effect 
of such structures on tribological performance 
of 100Cr60 steel. This is different from most of 
the work reported on laser-generated dimples/
grooves below the surface that store debris and 
lubricants leading to reduction of friction and 
wear. If my understanding is correct, every scale 
is 5 µm high (above the surface). Therefore, 
two questions are raised for this work. One is 
that when there is a protrusion structure above 
a surface, wear rate normally goes up as the 
contact area between pin and counter materials 
is decreased; the other one is that depending 
on the initial heat treatment condition of the 
100Cr60 steel, the laser texturing process 
using a Q-switched ytterbium fibre laser is more 
likely to generate phase changes (martensitic 
or tempering), so that the hardness distribution 
over the scale structure must be non-uniform. 
Therefore it is important to know the hardness 
of the contact regions in comparison with the 
untreated. It would be also interesting to apply 
larger force (than 2 N) to observe any variation of 
friction and wear. In general, using scale-structure 
for controlling wear is an interesting subject.

Zhu Liu, University of Manchester

This is an excellent article showing the 
importance of laser micromachining in areas 
that we would normal refer to as “macro 
applications” such as in the aerospace and 
automotive sectors. Looking to “Mother Nature” 
for inspiration in surface designs, “bio-mimicry” 
is an approach that engineers and designers are 
often turning too for solving modern engineering 
problems. The reduction of drag, as the article 
pointed out, is very important in a number of 
industrial areas and patterning surfaces to 
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achieve this goal is something in which nature 
is well practiced, just take a look at shark skin. 
In the experiments the author describes the 
comparison of these natural inspired surfaces 
with polished surfaces, in both dry and lubricated 
experimental conditions, and the results were 
very interesting. Like the author, I was surprised 
that in the lubricated conditions, the laser 
textured surfaces didn’t trap lubricant and 
reduced the drag coefficient to be less than the 
polished surface. In fact the laser patterning 
significantly increased the drag efficiency of the 
surface, a significant finding. I look forward to 
future publications, for it is a field of research that 
is of interest to us LJMU and I wish Christian all 
the best in his future experiments.

Paul French, Liverpool John Moores 
University

THE GROWTH OF MICRO-
MANUFACTURING
Nadeem Rizvi (page 26-27)

The laser industry does seem fixated on bigger, 
better, faster so it is good to be reminded that 
smaller, finer, more precise is also possible.  
Nadeem’s overview article is a welcome reminder 
that micro processing has large potential but 
equal challenges. I particularly like the spider’s 
web graph of the different types of laser relative 
to their capability. It reinforces a view I have long 
had that the less one wants to do to a material 
the more expensive the laser to do it.

Neil Main, Micrometrics Ltd

ULTRAFAST LASERS 
ENABLE UNIQUE MARKING 
EFFECTS
Amin Abdolvand et al. (page 28-29)

The techniques described are interesting, 
although the metal marking may be a little 
un-economic with the commercial cost of 
picosecond lasers, however one can imagine 
this price falling significantly with new products 
coming in the next 5 to 10 years so even 
this might become commercially interesting.  
Also interesting is the potential for the other 
techniques involving glass which might have 
applications in high-end products to assist with 
anti-counterfeiting.  I look forward to picosecond 
lasers becoming more “main stream”, and 
the exciting new applications that might be 
opened up.

Dave MacLellan, AILU

I first saw colour marking on stainless steel and 
titanium with lasers in 1997. Since then I have 
not seen a commercial use although I am happy 
to be corrected. It may be that picosecond lasers 
make the process easier and give a larger range 
of colours, but in our world the moment you 
mention colour you are asked to match a RAL or 
Pantone, which is impossible. Also the process 
is very unstable with temperature, material 

thickness and grade and surface finish all making 
a difference. I certainly wouldn’t want to place a 
guarantee of any sort on life or robustness of the 
mark or the colour shade.

Unless the price of the Coherent picosecond 
laser is around £20,000 I can’t see many people 
buying one for the purpose of colour marking. 
As a laser user I find it clever, but when I show 
colour to our customers they see colour, not the 
cleverness of the laser process. At least with pad 
printing and silk screening the palette is infinite.

Charles Dean, Fimark

CLADDING AND AM: NOW IS THE 
TIME FOR INDUSTRIALISATION 
Jean-Paul Gaufillet et al. (page 30-31)

The strengths and flexibility of the blown powder 
fusion technique, the future growth of additive 
manufacturing and the opportunities to be gained 
by integrating it with traditional methods are, 
I believe, undeniable. Thus, much of what is 
written in this piece rings true with me.

A lot of it seems to be the result of FP7 funding 
as well. I am glad it is happening in the EU, but 
with so much development happening as multi-
million pan-EU projects I hope the UK is firmly 
part of it. 

While reading I kept asking myself if the CLAD 
process is different from DMD, DLD, LENS, LMD 
and other known processes.  It seems to be 
based on a conventional coaxial nozzle (Figs 2, 
4), be stage-based, and use multiple powder 
feeders. If there is anything revolutionary about 
the system, the authors are not disclosing it here. 
I was also a little surprised there was no mention 
of sensing or process control especially when 
“perfect control of the geometrical characteristics 
of the deposits” was mentioned. 

Overall, the EasyCLAD system in Figure 3 seems 
similar to Optomec’s LENS 850-R system, 
although the authors hint it is aimed at higher 
accuracy lower deposition rate applications.

Andrew Pinkerton, University of Lancaster

This article is an interesting description of 
the laser cladding/deposition/3D printing 
system technologies developed at IREPA and 
commercialised through BeAM. The style of the 
article leaves itself open to claims that there is 
no new development described which wasn’t 
already available and exploited elsewhere. 
However, although there is much truth in this, the 
CLAD systems described have brought together 
and integrated several very useful features – 
variable track width, range of deposition rates 
achievable, atmospheric control, 3D manipulation 
of the build under the laser mounted on a 
gantry system to ensure accuracy – into a single 
machine which can therefore be optimised for 
cladding, 3D build, etc. Inevitably there are 
limitations and the most significant seems to be 
the size of parts which can be accommodated 
for cladding. Nevertheless these systems are 
likely to provide an answer for a number of 

industrial concerns looking to access the benefits 
laser AM offers.

Paul Goodwin, TWI

The relationship between cost-effective, high 
brightness fibre lasers and the advances in metal 
powder technology have certainly brought about 
a game changing opportunity that end-users 
have grown to appreciate. Additive machine 
manufacturers bring to market amazing and 
creative process solutions, applications and 
products that were not possible before. 

The additive process is a combination of laser 
energy, metallic powder and CNC machine 
motion system, all reliant on precise nozzle 
technology that brings this together. Without 
the nozzle technology progress like we see here 
from IREPA, the delicate balance of Power and 
Powder crumbles. 

Additive process development has not been an 
easy road to travel but for those like IREPA who 
have persevered, it has been worthwhile.  Similar 
to an additive process, every layer of success 
and incremental development is perfected and 
applied, culminating in the desirable result that is 
the success story ‘additive manufacturing’ and 
industry partners enjoy today. 

Each additive machine supplier has their own 
story highlighting the unique approaches that 
they have applied. What remains unchallenged 
and universally accepted is the fact that metallic 
surfaces can be engineered to meet new criteria. 
This warrants Industry’s attention and brings 
benefits for saving costs, reducing time critical 
component development and repairs. Small 
and large component features that mechanically 
could not be traditionally engineered can now 
be designed and produced successfully and 
repeatedly - thanks to this laser additive process 
and to companies like IREPA who have ‘stuck 
with it’.

Stan Wilford, IPG Photonics

It is interesting to see another AM system in 
the market. It would be useful to know the 
performances and new applications of such 
system benchmarked with other similar products 
in the market so that users can compare 
and select.

Lin Li, University of Manchester

OBSERVATIONS
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A FUNNY THING...

Many of you may be familiar with the film “My 
Big Fat Greek Wedding”. There is much to like 
about this movie, but one of my favourite running 
gags is when Gus Portokalos (the father of the 
Bride) finds so many uses for the wonder liquid 
Windex. His philosophy is that the wonder-drug 
Windex can cure any physical ailment. I was 
reminded of this when several years ago a visitor 
came to the Apps Lab to do some trials on one 
of our lasers…

Sometimes when removing layers of material it 
can be advantageous to apply a coating first to 
reduce the scope for damage or adherence of 
debris to the surface. On one occasion I was 
working with an Irish client on the removal of 
some material from a printed circuit board. The 
customer had suggested that they had some 
experience of applying a thin layer of dilute Fairy 
Liquid (other dish washing detergents are also 
available!).  

After a number of trials it did indeed seem as 
if this liquid was having a positive effect on the 
results. I asked the customer, who was acting as 
consultant for the end-user, whether they would 
be up front and declare that the trial included 
“smearing Fairy Liquid on the parts”. The client 
then confessed that he had looked on the label 
of the Fairy Liquid bottle and discovered that 
the description included the term “non-ionic 
surfactants” and that he would most probably 
put into his report that he had “applied a thin 
coating of a dilute liquid non-ionic surfactant” 
as that would sound more like a professional 
experimental procedure and less like doing the 

washing up! Every now and then it is nice to “call 
a spade, a spade” – but when it comes down to 
the chemistry the scientific term usually sounds 
more professional. On most perfumes and 
household products, the main ingredient is Aqua, 
would it really hurt to call it Water?

Is there a moral to this tale? Well, perhaps if 
your reputation depends on an appearance 
of scientific excellence, dropping in the odd 

WOULD YOU LIKE 
TO WRITE FOR ‘THE 
LASER USER’?
We are looking for new content 
to make The Laser User more 
interesting, relevant and fun to 
read. If you would be interested 
in contributing to the magazine, 
we would love to have your 
input and we will do our best 
to use your words and high 
resolution images.

To submit content, send by 
email to cath@ailu.org.uk 

We bought one of these laser cut box for a mere 
£2 at ALDI just before Christmas, and It came 
full of tasty clementines. Its design exemplifies 
many of the benefits of using laser cutting to 
produce a robust, attractive packaging product, 
and one of those items that surely has some use 
in your shed when the last clementine has been 
consumed.  

I have no idea of the background to its 
manufacture, but it is interesting to see such a 
good example of the potential of laser cutting to 
provide some innovative packaging.

 
Martin Sharp 
m.sharp@ljmu.ac.uk

LASER CUTTING SPOTTED AT ALDI

chemical or Latin name might help you justify 
your consultancy fee, but then again many 
people prefer to work with the straight-talking 
engineer who tells it like it is from a mixture of 
knowledge and experience.  In the end, the 
results speak for themselves! 

Dave MacLellan 
AILU Executive Secretary 
dave@ailu.org.uk

MORE THAN JUST WASHING-UP LIQUID
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FORTHCOMING EVENT

AILU WORKSHOP

Presentations, Exhibition and Tour

ADDITIVE MANUFACTURING
Tuesday 22 March 2016

Cranfield University, UK

Programme

08:45 - 09:30  Registration and refreshments

09:30 - 11:10  Session 1

Welcome  Adam Clare   University of Nottingham  

Laser-Powder Interaction in SLM:  modelling, experimental, & materials characterisation
Moataz Attallah  University of Birmingham  

Direct comparison of solid and powder laser melting in various regimes 
Wojciech Suder  Cranfield University

Open-architecture system for in-situ x-ray imaging during selective laser melting (SLM) 
Andrew Moore   Heriot-Watt University

The current status and outlook for additive manufacturing in Japan 
Hideki Kyogoku Kinki University  

11:10 - 11:40       Refreshment break & EXHIBITION

11:40 - 13:00  Session 2 Vendors Forum

• 10-minute presentations by: EOS, ES Technology, InnsTek, BeAM, Renishaw, TRUMPF

• Open forum discussion

13:00 - 14:00      Lunch & EXHIBITION

14:00 - 15:00      Session 3

Repair of tooling using laser metal deposition 
Carl Hauser  TWI

Additive Manufacturing of precious metals in the jewellery industry 
Frank Cooper Birmingham City University

Applications for Hybrid Machine Tools
Peter-Jon Solomon  Hybrid Manufacturing Technology

15:00 - 15:30       Refreshment break

15:30 - 16:15  Session 4

5-axis laser DMD developments at IREPA 
Didier Boissellier  IREPA

Integrating 3D printed materials in medical device prototyping
Alex Berry Sutrue 
Richard Trimlett Royal Brompton Hospital, London

16:15 - 17:00  TOUR 

  Welding Engineering and Laser Processing Centre, Cranfield University

For more information including how to register see the Events page on the AILU website: 
www.ailu.org.uk/laser_technology/events.html

Courtesy: Sutrue

Courtesy: TWI

Courtesy: TWI
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November 2015 December 2015 January 2016 February 2016

4 - 5 
ADVANCED ENGINEERING 
EXHIBITION 
NEC, Birmingham 

2 
AILU WORKSHOP 
LASER SURFACE ENGINEERING 
LEMRC, Thornton Science Park

13-18  
Photonics West 
San Francisco, USA

March 2016 April 2016 May 2016 June 2016

22 
AILU WORKSHOP 
ADDITIVE MANUFACTURING 
Cranfield University

11-15  
MACH 
NEC, Birmingham

14 
AILU AGM DURING MACH 2016

27-29 
Laser Applications of Tomorrow 
Aachen, Germany 

13-18 
The Second Smart Laser Processing 
Conference 2016
Yokohama, Japan

31 May-02 June 
LASYS
Stuttgart, Germany

22 
AILU BREAKFAST MEETING 
MARITIME LASER APPLICATIONS
Birkenhead

28-29 
International Conference on 
Industrial Laser Processing (JNPLI) 
Liège, Belgium

EVENTS: RECENT AND FUTURE

Courtesy: TWI

Courtesy: Fianium


