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ISSUE 1

The latest on…
ADDITIVE
MANUFACTURING (AM)

INTRO FROM

MARK DUDSON

BUSINESS MANAGER

At Lucideon, we work with both
manufacturers who are already
using AM and those who want to
learn more about this revolutionary
process.
Julius Bonini heads up our team of AM
experts. From ensuring your feedstock is
correct, to advising on the optimization
of the sintering process and solving
failures during manufacture and in use,
they can help. Whether you’re working
with metals, polymers, or ceramics our
efforts wrap around answering three
principal questions:

_ How do you prove that product
performance meets your design
criteria?
_ How can you ensure that you
have consistent quality with an
optimized process?

_ How can you reduce risks while
moving manufacturing to an AM
process?
We have a large number of white papers
and webinars on our website that are all
free to download/watch, including:

_ Additive Manufacturing of
Ceramics
_ Additive Manufacturing of

Metallic Components The Metallurgical Perspective

_ Common Post-Processing
Treatments for AM Components
_ Ensuring Quality &

Standardization in Powder Metal
Input for AM

To view them, visit

www.lucideon.com/am

We’re always looking to the future,
whether that’s developing our own
disruptive technologies, such as
Flash Sintering (read about one of
our projects on page 2), or working
with clients to develop and
implement their technologies.
One area we’ve been working on
recently is Viscous Plastic
Processing, a technique to produce
ceramics or composites with
improved properties. Find out more
on page 2.

Welcome to our first
Automotive newsletter of
2020.
For those of you that don’t know
Lucideon, we’re an international
materials and processes
consultancy. With sites in the US,
UK and Far East, we’re the people
to turn to when you’re faced with a
challenge. Our materials experts are
leaders in their field, working across
a range of industries. And our
testing, characterization and surface
science capabilities and pilot-scale
processing facilities are worldleading.
For those of you that don’t know
me, I joined Lucideon in 2019 as
Business Manager of the Advanced
Materials & Processes division. Our
team supports organizations like
yours across the automotive sector,
helping you to solve day-to-day
production, processing and
material-related challenges. From
optimizing processing to improve
yields and reduce costs to
characterizing materials and solving
failures in production and in use, our
experts are on hand to help.

In this issue of the newsletter we’re
also looking at Additive
Manufacturing. We have a large
number of thought-provoking white
papers and webinars on our website.
These are all free to view so please
take a look at them.
On page 3, Dr Richard Padbury, one
of our senior materials consultants,
tells us why data-driven approaches
to materials and process
challenges are a new tool for the
material science field. An exciting
subject and one that we can see
becoming increasingly important in
the future.
I hope that you enjoy reading about
the work we’re doing. Please let me
know what your challenges are; the
team here is sure to be able to help.

Got a question?
Please give me a call on:
+44 (0)1782 764260
or email:
mark.dudson@lucideon.com
Alternatively, call Mark Crooks
+44 (0)1782 764346
or email:
mark.crooks@lucideon.com
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CASE STUDY

VPP

A component manufacturer
recently sent us a component
that had cracked: they wanted
to know how and why this
part had failed.

Lucideon is all about optimizing and developing new processes, and
helping our clients to solve any processing issues they may have.
One area we’ve been working on recently is Viscous Plastic
Processing (VPP) of ceramics.

Before starting the program, we
advised the client that, in addition
to analyzing the failure, we should
also analyze an undamaged area, as
close to the fracture as possible. This
would give us the basis to compare
the differences.

VPP is a technique developed to
produce ceramics or composites
with improved properties by
eliminating microstructure defects
by breaking down agglomerates.
It is superior to alternative methods
as it completely de-agglomerates
the powder during mixing and
maintains that state during the
green forming and shaping stages.

The client supplied full information
regarding the method of
manufacture and the history of the
part, from its manufacture to the
point of failure, including the way
the part is utilized and whether the
standard operating procedure, or the
environment in which this specific
part was used, have changed.

THE METHOD
We used specialist sampling
techniques to ensure that the
evidence from the as-received
sample was maintained, taking great
care not to disturb the cracked area
while extracting samples for both
physical and chemical analysis. It is
important that the as-received
condition is documented as this
evidence is a vital part of the
investigation.

THE CONCLUSION
Our experts found that the part had
failed due to a fatigue fracture.
We confirmed that there was no
difference in composition between
the two areas studied (the failed area
and the non-failed area) and found
that the crack had grown from its
initiation site by following an
expected path during the type of
cyclic loading that this component
experiences in use.

THE VALUE
This information helped the client to
make a decision about the design of
the components, and the materials
and production method used, while
also having a better understanding of
the operational parameters.
Our consultants went on to work
closely with the client to investigate
new materials and benchmark them
against the materials currently being
used.
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We made this plane using VPP!

BENEFITS INCLUDE:
_ Enhanced material consistency
_ Easier green state handling

_ Superior surface finish
_ Improved processing

_ Increased strength
_ Increased fracture toughness

_ Decrease in the number of losses/faults
_ Ability to form complex shapes

From multi-layer composites to fuel cell glass seals, dental implants and ceramic
Additive Manufacturing feedstock, VPP has a variety of applications. Contact us to
learn more.

UPDATE
FLASH SINTERING FOR BATTERIES
FEASIBILITY STUDY
Lucideon and Ionotec, a leader in solid electrolyte
manufacture for sodium batteries, recently announced the
completion of an Innovate UK collaborative feasibility study to
assess the potential for Lucideon’s Flash Sintering technology
to manufacture beta-alumina solid electrolytes, a critical
component of sodium batteries.
Carried out over a twelve-month period, the project found that Flash
Sintering can significantly lower the furnace temperature (and time)
required to process beta alumina shapes by 300°C, thereby increasing
productivity by up to three times with lower furnace costs and longer
furnace life. New battery concepts involving thinner-walled electrolyte
discs and tubes may also become possible with this technique.
We were extremely pleased with the results and are considering
approaches to develop this unique technology further for exploitation in
the UK.
Find out more on our website - www.lucideon.com/batteries

DATA-DRIVEN APPROACHES TO
MATERIALS AND PROCESS
CHALLENGES
Dr Richard Padbury, one of our senior materials consultants,
tells us why data-driven approaches to materials and process
challenges are a new tool for the material science field.

There is a long term need to discover
new materials and processes to meet
industrial demands. Why does it take
so long, in some cases many decades,
to develop these?
When new materials are being developed, we are
up against a huge challenge: screening a vast
material composition space in order to develop
materials with properties dictated by structures
Dr Richard Padbury
over multiple length scales. Even when we have
found that ‘needle-in-the-haystack,’ it can be a difficult to produce the material
repeatably and reliably at scale. Quite a task! That’s why we, and the materials
science industry, are always looking for a more direct development pathway.

How do we shorten development timeframes?
Over the last 70 years, the convergence of higher computing power and high
throughput simulation techniques has generated vast volumes of materials
data. This resulted in a global effort to leverage data-driven techniques taken
from the field of advanced analytics to find patterns and extract new
knowledge from data with the goal of accelerating materials discovery.
Literature is demonstrating that the application of data science, in
combination with advanced computational chemistry techniques and physical
experiments, could lead to disruptive decreases in development timeframes.
What we are really excited about is that these studies have opened up a much
wider toolbox of techniques that can be tailored to develop solutions to a
much broader range of immediate and long term materials development and
process optimization challenges. Challenges include optimizing complex
processes, improving quality and yield, reducing process failures and lead
times and, of course, speeding up and derisking the development timeframe.

How is Lucideon involved?
We are teaming up with some of the world’s leading organizations to combine
our materials science domain knowledge with expertise in high performance
computing, high throughput simulations and advanced analytics to develop
solutions to persistent challenges in the materials industry.

Have you seen our latest videos?
Andy Perry, our processes leader, is currently doing a series of videos on how to
optimize your process. The first two have now been released:

_ Understanding Rheology
_ Understanding Particle Size Distribution.
Check out the videos on our website at
We’ll be posting more there soon.

www.lucideon.com/videos

Did you know we
have one of the
world’s leading
surface science
facilities?

The surfaces of products play a
significant role in product behavior
and interaction, and features on a
microscopic level can often provide
insight into what those properties
are, and how they work. At Lucideon,
our experts apply surface analysis
techniques to help understand how
materials, surfaces and coatings
affect performance.

Some of the challenges that
we’ve helped clients to solve
include:

Sticking Valves
Valves, used in a power steering
assembly, were sticking, causing the
steering to fail. On examination, we
found a metallic deposit.
Topographical measurements showed
that the height of the deposit was
above the tolerance range of the
valve. The debris was identified as
corrosion product and we concluded
that hot weather resulted in noncylindrical symmetry of the valve
which resulted in wear and debris.
Results of our investigation led to
improved machining techniques that
eliminated debris.

Poor Paint Adhesion
Paint suddenly stopped adhering to
a polypropylene automotive bumper.
The customer’s investigation found
no changes had been made in the
production cycle or the supply chain.
A locus-of-failure study, utilizing
X-Ray Photoelectron Spectroscopy
and Secondary Ion Mass
Spectrometry, was performed that
analyzed the failure from both sides.
The results showed a lack of oxygen
on the polypropylene side of the
failure. We concluded that the flame
treatment of the polypropylene,
before the paint was applied, had
failed.
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NEW STARTERS
It’s the expertise, knowledge and skills of our people, and the relationships
that they build with our customers, that make Lucideon what it is. We’re
constantly investing in new people (we recruited over 50 new employees
last year and have plans to recruit many more in 2020!).

Three PhD graduates have recently joined the AMP team –
Dr Agata Lapa, Elliot Douse and Dr Samira Bostanchi.

PARTNER WITH US!
At Lucideon we understand that organizations are faced with
increasingly complex issues, from current and impending
legislation to improving efficiency, performance and profit.
Becoming a Technology Partner helps you to meet these challenges
head on. Using our unique expertise, information resources and crossindustry knowledge we can help you to both develop new products and
technologies and solve those niggling day-to-day problems.

A Technology Partnership has already benefited hundreds of
companies.
TECHNOLOGY PARTNER SUPPORT
Use Lucideon as an additional knowledge centre or an extended
technical network. Our experts understand your business, industry and
challenges, helping you to work through technical issues, improve
products and processes, and innovate around the products of the
future.

KNOWLEDGE RESOURCES
Stay ahead of the field with our Information Service. With tailored alerts
to your inbox, a comprehensive search service and 24/7 access to our
World Ceramics Abstracts database, we can help you to source all the
materials information you need.

BENEFITS THAT MAKE AN IMPACT
As well as making the most of our insights, information and expertise,
you’ll also receive benefits that impact your bottom line, including
testing and training discounts, banked allowances as part of your
subscription, and networking.
Visit www.lucideon.com/technology-partnerships
or contact me, Caroline Mullington, caroline.mullington@lucideon.com,
tel. +44 01782 764422 to find out more.

www.lucideon.com
+44 (0)1782 764428 • enquiries@lucideon.com
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COLOUR
STANDARDS
Lucideon’s Colour Standards can
be used to enhance the reliability
of colour measurement in many
industries, but have found
particular use in the Automotive,
Transport and Aerospace Sectors.

Lucideon’s basic range of Colour
Standards comprises twelve glazed
ceramic tile standards: three neutral
grey for checking photometric
linearity, seven chromatic standards
for checking spectral response and
two colour difference standards providing a direct check on colour
difference measurement for
repeatability purposes.
Customized Colour Standards,
often required by manufacturers to
monitor colour accuracy and
continuity in specific product lines,
are also available from Lucideon.

www.lucideon.com/
colour-standards

Materials and
Process Challenges?
Our experts are here to help...
_ Understand and source materials.
_ Optimize current products/
processes.

_ Develop the next generation of
products.

_ Implement new technologies.
_ Solve failures.
_ Improve yields.
_ Reduce costs.
Contact Mark Crooks now to discuss
your challenges mark.crooks@lucideon.com
+44 (0)1782 764346

