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*A shipping charge of £12.00 will be billed on all orders of less than £33.00. A shipping charge of $18.00 USD will be billed on all orders of less than $50.00 USD. All orders are shipped via UPS

for delivery within 1-3 days (dependent on final destination). No handling fees. All prices are in British pound sterling or United States dollar. Digi-Key is a franchised distributor for all supplier partners. New products
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COVER STORY

FIRST TOUCH

Anew, 3D-printed bionic hand

from a Bristol-based company
is allowingan amputee to bond
with his young son for the first

time.

ON THE TOPIC OF...
PRODUCT
DEVELOPMENT
Highlighting the common
traps that design engineers
and entrepreneurs face when
developing products.

ADDITIVE
MANUFACTURING

3D PRINTING HITS NEW
HEIGHTS

Theimportance of additive
manufacturingis growingin the
aerospace industry. Here, Scott
Sevcik, VP Aerospace Business
Segment at Stratasys looks at
some of the current trends and
developments.

21 SENSORS TEST &

25

28
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MEASUREMENT
SENSORS GO NUCLEAR
A 2D laser profile sensoris being
used by the Nuclear Advanced
Manufacturing and Research
Centre (Nuclear AMRC)ina
project to develop asmart
robotic grinding/deburring

solution for welded components.

DRIVES & CONTROLS

5 WAYS TO IMPROVEROI
BoschRexroth's industry sector
manager, Paul Streatfield, gives
his top five ways toimprove ROI
onindustrial drive technology.

EUREKA! VISION
COMSOL

SHOW PREVIEW
ENGINEERING
SOLUTIONS LIVE

Alook ahead to this key event
taking place on March 12 at the
National Motor Museum.
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05 COMMENT
The advent of the
Coronavirusis not only
amajor health threat,
but also asignificant
threat to manufacturing
supply chains. Could
this crisis force global
industry to reconsider
its options?

06 NEWS

® Ford's humanoid
robots

= Powerful mid-range
3D printer

B First multiplatform
VR haptic glove

® 3D printed parts kill
bacteria

® Enhancing
autonomous vehicle
safety
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ENGINEERING
MATERIALS

CFRPS INCREASE
MACHINE
PERFORMANCE
Why is it that carbon fibre-
reinforced plastics are less likely
to be used for the manufacture
of industrial machine tools and
automation systems?.

ENGINEERING
MATERIALS
COMPOSITES ARE THE
NEW BLACK

Anold favourite hasreturned
to the realm of engineering
materials..

COFFEE TIME
CHALLENGE

SHORN THE SHEEP

The challenge this month then
isto come up with a form of
technology that makes shearing
more efficient for the shearer
and less stressful for the sheep.



Which bracket design is
the best bracket design?

Performing topology optimisation on a
bracket reduces the weight by 50%.

It depends on the design goals. Topology optimisation
methods find the best possible version of a structure for a
specific use. One bracket can be optimised for a single load,
while the other is optimised for eight. The Density Model
feature simplifies the topology optimisation process for
structural engineers.

The COMSOL Multiphysics® software is used for simulating
designs, devices and processes in all fields of engineering,
manufacturing and scientific research. See how you can use it
for topology optimisation.

comsol.blog/density-topology

N8 COMSOL



EDITOR'S COMMENT

CHINA
CRISIS?

WHEN ASKED WHAT Prime Ministers
most feared, Harold Wilson is apocryphally
said to have answered "Events, dear boy.
Events.”

This sentiment does not just extend
to Prime Ministers, of course. Events do
have a nasty habit of ruining carefully-
crafted plans or punishing unwarrented
optimism.

2019 has thus far proved a case in
point.No sooner has one uncertainty
been removed than we are assailed by
others. Undoubtedly the most serious
ofthose so far has been the Coronavirus
outbreak.

Inthe last few weeks, the effect of this
virus has been felt not justin China, but
across the globe. And while its health
implications are clearly the most serious
factor, its economic and industrial
impacts cannot be ignored.

OnFebruary 13, forinstance, JCB
announced it was cutting production and
working hoursinthe UK due to a shortage
of components from China due to the
outbreak. This came about because 25%
of JCB's suppliers in China are closed
because of the disease.

Sadly, thisis far frombeing anisoltated
example. Nissan also warned that it might
shut one of its factories asit can't get
parts from China. T Fiat Chrysler said the
impact of the coronavirus epidemic could
halt production at one of its European car
plants within four weeks.

Meanwhile, the world's largest
mobile phone showcase, Mobile World

WWW.EUREKAMAGAZINE.CO.UK
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Congress {MWC), has been cancelled over
coronavirus concerns, organisers have
confirmed.

These disruptions are adirect (some
might say inevitable) consequence of
extended global supply chains that it
could be argued are over-reliant on China.
Thisis astrategy that could be coming
back to haunt global manufacturers.

Inthe short term, of course, thereis
little that can be done to mitigate these
problems. What will be interesting,
however, is to see whether in the longer
term, this crisis affects thinking on
component sourcing.

Paul Fanning, Editor
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Eureka! connects design
engineers with the UK's
industrial heartbeat by
providing in-depth coverage
onthevery latest technology
developments andindustry
trends; keeping youinspired,
informed andinnovative.

FAULHABER

FAULHABER Precision Gearheads

Expand your
possibilities

The new family of planetary
gearheads FAULHABER GPT.

Move up a gear where others
downshift.

faulhaber.com/GPT/en
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Ford's huma

AGILITY ROBOTICS HAS
launched Digit, arobot with
arms and legs that will work with
humans. Ford Motor Company
has become the first customer,
receiving the first two robots off
theline to explore ways to help
businesses make warehousing
and delivery more efficient and
affordable for their customers.
The research will also focus
on how Ford's commercial
vehicles and Digit “talk” to each
other and their surroundings
through advanced connectivity
technologies. For example,

Ford's connected vehicles

can continually update cloud-
based maps that can be shared
with Digit, soit doesn't have
torecreate the same type of
information.

Ken Washington, vice
presidentand CTO, Ford
Research and Advanced
Engineering, said: "As online
retailing continues growing,
we believe robots will help our
commercial customers build
stronger businesses by making
deliveries more efficient and
affordable for all of us.”
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robots

Since the first Digit
prototype was shown in May
2019, Agility Robotics has
tested it extensively, refined
the design, and added features
to be ready for production and
sale to customers. Upgrades
andimprovements include
more advanced feet that allow
Digit to balance on one foot or
carefully navigate obstacles,
new sensors to perceive
and map the world for robot
navigation, and customer-
ready, powerful onboard
computer hardware.

POWERFULMID-RANGE3DPRINTER

STRATASYS HAS UNVEILED the
J826 3D Printer. At about half the
price of other J8-series PolyJet
printers, the J826 combines
partrealism and productivity,
including full PANTONE-Validated
colour and multi-material 3D
printing.

The J826is particularly
suited for enterprises with mid-
volume modelling requirements
inindustries such as consumer
goods and electronics,
automotive, and educational
institutions.

Shamir Shoham, vice
president, PolyJet Business Unit
at Stratasys, said: “We believe
that exceptional resolution, full
colour, multiple materials, and

high productivity should not be

the province of the few.”
Built as a mid-range full-

colour 3D printer for enterprise

shops, the J826 supports the full

design process with same day
send-to-print and easy post-

processing. It provides the same
resolution and detail as other
Stratasys J8-series 3D printers,
with models matching the shape,
material, colour and finish of final
products.

The J826 3D printer leverages
the same high-performance
PolyJet materials as the J850,
meeting the needs of both
designers and design engineers.
Itincludes the full range of
textures, transparency with
VeroUltraClear,and PANTONE
Validated color1. Fully supported
by GrabCAD Print software,
it enables a smoothimport of
common CAD formats.

The J826is expected to be
available to orderin May 2020.

WWW.EUREKAMAGAZINE.CO.UK | MARCH 2020
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SOLUTION TO LAST MONTH'S
COFFEE TIME CHALLENGE

Last month we challenged you to come up witha
better, safer and easy to use quick release system for
thelifejackets of sailors. Our solution is the Harness
Release System (HRS) from British marine design and
manufacturer, Spinlock.

Attached to the lifejacket itself, the HRS is a discreet
but easy to locate two-stage release handle which with
ashort pull opens the soft loop harness connection.

As well as the focus on user simplicity the HRS is
a surprisingly detailed piece of design engineering. It
works by combining arotating stainless-steel lock and
release pinin a moulded locking system all within a small
space envelope. This interacts with a lifejacket harness
attachment loop made from Dyneema, whichis 15
times stronger than steel, light enough to float on water
and low in friction, that allows the HRS pin torelease
with an easy but positive action.

Few concepts get the chance to be put through a test
bed of 3 million cumulative miles in the most gruelling
ocean-going challenge in the world, but Spinlock was
so convinced that integrating a HRS into a lifejacket
would work, that it successfully presented the idea of
including it in the design of the custom lifejackets for
each of the 70 crew taking part in the elite Volvo Ocean
Race, forming a focus group for discussion and quickly
developing a brief for the Volvo Ocean Race Deckvest.

Thelessons learned from this toughest of

environments allowed Spinlock to create a production
HRS for other lifejackets inits range and reduceiits
complexity, bulk and cost.

First multiplatform VR haptic glove

SMART FABRIC SENSOR
technology company, BeBop
Sensors has announced the

the one-size-fits-all Forte
Data Glove provides true
real-time haptic feedback
that lets users ‘feel’ textures

control, VR CAD design and
review, and gaming.

With anunder 6 millisecond
response time and all-day
battery life, the gloves feature
acomfortable design that fits

Forte Data Glove, claimed to
be the first VR haptic glove
integrated and exclusively
designed for Oculus Quest,
Oculus Link, Oculus Rift S,
Microsoft Windows Mixed
Reality, HTC Vive Cosmos, HTC
Vive Pro, HTC Focus Plus, and
Varjo VR headset
technology.
Targeted
to enterprise,

and surfaces and move
digital objects around as

if they existed inreal life.
Applicationsinclude VR
enterprise training, VR
medical trials/rehabilitation,
robotics and drone

almost everyone.

aswellas
Location
Based

Entertainment
gaming markets,

MARCH 2020 | WWW.EUREKAMAGAZINE.CO.UK
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Pneumatic Cylinders

E.MC provides a wide range of pneumatic
cylinders for the automation industry. With
bore sizes ranging from 10 mm to 125 mm,
each element of the cylinder series has
been engineered to produce superior
performance and reliability.

E.MC Cylinders & Accessories

1S0 6432 standard mini cylinders

1S0 15552/VDMA standard cylinders

1S0 15552/VDMA standard profile cylinders
Compact cylinders

1S0 21287 compact cylinders

Guided cylinders
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3D PRINTED
PARTS KILL BACTERIA

RESEARCHERS FROM THE
University of Sheffield have
manufactured 3D printed parts
that show resistance to common
bacteria. This could stop the
spread of infections such as MRSA
in hospitals and care homes.
Theresearch combined
3D printing with a silver-based
antibacterial compound.
Results have shown that the
anti-bacterial compound canbe
successfully incorporatedinto
existing 3D printing materials
without any negative influence
on processability or part
strength, and that under the
right conditions, the resultant
parts demonstrate anti-bacterial
properties without being toxic
to human cells. Further work is
ongoing to investigate the full
extent of this capability.

The compoundis suitable for
applications including medical
devices, general parts for hospitals
which are subject to highlevels
of human contact, door handles
or children’s toys, oral health
products (dentures) and consumer
products, such as mobile phone
cases. Further projects are planned
in each of these areas, withanaim
to work withleaders inindustry
and the potential to bring some of
these products to market.

Dr Candice Majewski, lead
academic on the project, said:
"Managing the spread of harmful
bacteria, infectionand the
increasing resistance to antibiotics
isaglobal concern. Introducing
antibacterial protection to
products and devices at the
point of manufacture could be an
essential toolin this fight.”

Enhancing
autonomous
vehicle safety

FLIRSYSTEMS AND ANSYS are
collaborating to improve hazard
detection capabilities for assisted
driving and autonomous vehicles
(AVs) —which could increase safety.
FLIR Systems willintegrate a fully
physics-based thermal sensorinto
ANSYS' driving simulator to model,
test, and validate thermal camera
designs within an ultra-realistic
virtual world.

Paul Clayton, general manager
at FLIR Systems, said: “Enabling
engineers, automakers and auto
suppliers to rapidly simulate and test
countless scenarios greatly reduces
reliance on physical prototype
testing while cutting development
costs and the time required to

test. Thisresultsinincreasing the
adoption of thermal technology in
automotive safety to help save lives
andlivelihoods.”

Current AV and advanced driver
assistance systems (ADAS) sensors
cannot dependably identify objects
indarkness and through smog,
inclement weather, shadows and sun
glare. Thermal cameras, however,
can effectively detect and classify
objectsinthese conditions.

Eric Bantegnie, vice president and
general manager at ANSYS, added:
“FLIR Systems' automotive thermal
cameras enhance the safety and
reliability of ADAS, creating smarter
AVs that improve decision makingin
challenging road environments.”

° U.K. Manufacture.
o 3 Year Warranty.

. Delivery Typically 3 days.

. RoHS Compliant.

. Industry Equivalents a Speciality.
. IS09001 Registered Firm.
Web: www.encoder.co.uk / Tel: +44 (0)1978 262100
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BRITISH

PRODUCTS COMPANY

Encoder solutions for a world in motion

EtherCAT

s
L {7

The Responsive People In Motion Control
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...and always at least one of the two: this is the goal of all igus® products. Tribo-
plastics for motion, efficient production, and logistics, provide over 200,000 customers
with “cost down, life up” benefits. The igus® range includes flexible energy supply
systems with special dynamic cables, and tribological engineering components such
as plain bearings, ball bearings, linear systems, 3D printed parts. All igus® products
are available ex stock, and the life can be easily calculated online.

iguse Caswell Road
sales@igus.co.uk NN4 7PW Northampton Phone 01604 677240
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or 21 years, Danny Florence
has lived with one hand. But
when he became a father, he
decided to apply for an Open
Bionics Hero Arm. With the help of
this state-of-the-art prosthesis he can
now build a strong bond with his son.

At the age of five, Danny Florence
lost both legs, a hand and most of
his fingers. “I remember always
being outside on my bike or my
rollerblades and one day my ankle
started hurting. [ went to bed and
during the night began to hallucinate
and my body started spasming,”
Danny had contracted meningitis.

Danny was put into an induced
coma and doesn't remember
anything until he woke some eight
weeks later. During that time doctors
had to amputate his limbs to save
his life. He had to learn how to talk
and drink again and get used to the
pain. When he became aware he had
lost his legs his first thought was that
he wouldn't be able to ride his bike
again.

Danny explains, “Mum took me to
the hospital every day for two years
to have physiotherapy as part of
my rehabilitation. The doctors gave
me basic leg prosthetics after three
months and, after a while, I learnt to
walk with them. These daysIuse a
powered wheelchair as I can't walk
far. I didn't do anything about my
lack of a hand until I reached eleven
or twelve and became self-conscious
about it.”

Unfortunately, the hospital could
only offer two options; a body-
powered prosthetic with a gripper
or a ‘mannequin-like’ hand with
no functionality. After a couple of
days wearing the heavy passive
prosthesis, Danny decided to stop
using it. "It looked worse than not
having a hand,” he said.

“I've always managed well with




only one hand but when my son
Joshua came along ten months
ago, [ realised how much more
I could do with two.” Danny,
and his partner Danielle,
had anticipated having
issues with dexterous tasks
like nappy changing and
getting the baby dressed,
but Danny hadn't realised
how much not doing these
things would affect the bond
with his son.

Danny had heard of a
company called Open Bionics.
The Bristol-based company is a
multi-award-winning designer and
manufacturer of affordable prosthetic
limbs and is responsible for
producing the world's first medically
certified 3D-printed bionic arm.
Bristol-based Open Robotics was
founded by 2014 British Engineering
Excellence Awards winner Joel
Cibbard and Samantha Payne. The
company is committed to developing
affordable robotic systems that
enhance the human body. According
to the company, the main areas
where it has been able to innovate
to achieve savings are cost; weight;
size; style and control.
The Hero Arm
represents the latest stage
in this process. It is the
world'’s first medically
certified 3D-printed
bionic arm, with multi-
grip functionality and
empowering aesthetics.
Engineered and
manufactured
in Bristol, UK,
the Hero Arm
1s a lightweight
and affordable
myoelectric prosthesis,
available now in the USA,
UK and France for below
elbow amputee adults and
children over eight.

Each Hero Arm is
custom built using 3D
printing and 3D scanning
technologies. The
prosthesis is robust, and
the socket is comfortable,
adjustable and breathable
too, which means it's easy
to take on and off while
providing the user with
the best possible fit.

Even though the Hero Arm is
powered by space grade motors,
advanced software and long-lasting
batteries, it is lightweight and super
sleek. The hand, which comes in
three sizes, is the lightest on the
market. They are also very strong,
being able to lift up to 8 kg (17.64
1bs).

Special sensors within the Hero
Arm detect muscle movements,
meaning users can effortlessly
control their bionic hand with
intuitive life-like precision. Also,
haptic vibrations, beepers,
buttons and lights provide intuitive
notifications.

Open Bionics has worked with
global DC drive manufacturer maxon
since its inception in 2015. maxon
designed and produced the actuator
for the digits in the Hero Arm — each
finger uses a maxon DCX 12 L motor.
The actuator consists of a DC motor
driving a customised gearbox and
lead screw and nut, developed for
the speed of each user.

As muscles generate electrical
signals when they contract, they
create movement when connected to
the electrodes in the prosthetic. Adult
hands use four DC motors and, as

they are so much smaller, a child’s
hand uses only three. As

space is limited, Open
Bionics chose maxon's
DCX 12mm as itis the
most compact DC motor
with the highest power
density on the market.
The company was also
able to get samples
quickly delivered by
using the maxon online
Configurator.

Although Open Bionics
offer Hero Arms in
various designs, including
ones from Disney, Danny
has opted to go for the
sleek black cover to
match his legs. “When I
was younger, [ was given
skin-coloured tights and

padding to make my

legs look ‘'real’, but they
snagged a lot and it wasn't
practical. [ used to park
in the disabled bays and
get abuse from people

not realising I didn't

have any legs, now I

11
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wear shorts all the time and don't
get any abuse.

“These days prosthetic designs
look much better and all my nieces
and nephews think I'm bionic!”
Danny admits being terrified at how
Joshua is going to react to his new
hand. “He loves my prosthetic legs.
He gets all excited and laughs when
[ put them on and likes to touch
them.”

Danny has two hopes for his new
hand; he wants to make the bond
stronger between him and his son
and, importantly, wants to increase
the publicity for the hand itself.

“This technology should be
offered to everyone. This is life-
changing, not only for the obvious
physical side but mentally as well.
People who lose limbs can get very

12

depressed, struggling
with the ongoing pain
and mourning the life
they had before. They
can even contemplate
suicide. This hand has
such huge benefits, it
should be available on the
National Health Service and
[ want to help the cause to make
that happen.”

Danny had a socket fitting
in November. The suitability of
myoelectric control is determined
by the fit between the stump and
the prosthetic. Danny was surprised
when he tried the arm for the first
time, as he was able to work it
straight away, even though it was
using muscles that he hadn't used for
21 years.

Danny said “I've been very
excited and it's better than [
imagined. Seeing the arm, you get
an overwhelming sense when you
first see it. [ then got to try it on and,
like magic, I got it to work pretty
much straight away. It's amazing.
It's very smart. Previously I've had
a very ugly static hand, and thisis a
very nice-looking hand.”

As well as being nice-looking,
the hand offers a range of features
and functionality. These include a
posable wrist that can be rotated
through 180 degrees; a posable
thumb capable of picking up tiny
objects; multiple easy-to-select
grips giving great user control

that can be reconfigured to the
user’s preferences by their
prosthetist; and a freeze
mode that allows the hand to
be held in a static position
for no fuss, reliable grip
such as when holding a
glass.
Proportional control of
the speed of the fingers
allows for delicate tasks
such as picking up an egg,
while the arm’s long battery
life gives all-day usage without
needing to plug in and charge.

Bionic arms such as the Hero
Arm work by picking up myoelectric
signals from a user’s muscles.
When a user puts on their bionic
arm and flexes muscles in their
residual limb just below their
elbow; special sensors detect tiny
naturally generated electric signals
and convert these into intuitive and
proportional bionic hand movement.
The Arm has up to six different grips,
and these are grouped in pairs to
make switching between them quick
and easy.

Danny explains "I wanted to
get a Hero Arm a few years ago,
but I decided at the time that
managed OK. But then, when [ had
my little boy, I realised there was
alotI couldn't do, and that led me
to actually do something about it. I
started a Go Fund Me page. Many,
many companies raised money -
and many individuals - and for that,
I'm always going to be grateful.
Eventually, maxon got in touch and
advised that they were going to
sponsor it. That call was surreal. I'll
never forget it.”

WWW.EUREKAMAGAZINE.CO.UK | MARCH 2020
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ON THE TOPIC OF | PRODUCT DEVELOPMENT

AVOIDING
PRODUCT

DEVELOPMENT

PITFALLS |

Jeremy Carey, senior consultant and Alan Hart,

head of business development at 42 Technology
highlight the common traps that design engineers and
entrepreneurs face when developing products.

t's a common refrain amongst

successful entrepreneurs that ABOUT
had they known how difficult THE
the journey would be, they

AUTHORS
might never have embarked —=

upon it. And it’s usually said to '
help embolden those starting out
on their own journey. Although
many of an entrepreneur’s best life
lessons are probably learned from
making mistakes, that does not

mean expensive errors should be Jeremy Carey,
embraced. senior consultant
at 42 Technology

Spotting problems early and better
understanding the challenges ahead
are crucial in staying on track and
limiting the cost and consequences
when things don't turn out as planned.
42 Technology has helped many start-
ups to develop their first products and
has seen them frequently confronting
similar challenges on the way. This

Alan Hart, head

article considers seven of the most ofbusiness
common pitfalls with suggestions for development at
avoiding them. 42 Technology

]
FAILING TO BALANCE MVP

WITH THE LONGER TERM

Today’s entrepreneurial best
practice is focused on developing

a Minimum Viable Product (MVP)
that can be sold to a small group of
price-insensitive early adopters, who
are desperate for the product. MVP
is an invaluable philosophy for de-
risking a project as it forces a focus
on a genuine ‘pain point’ and helps

14

to create first generation products,
delivering early revenues. But it does
not provide a robust business case
for the longer term.

Early adopters might have
niche requirements, different from
the mass-market, and canbe a
distraction for entrepreneurs, leading
to product over-complication. MVP
should therefore be coupled to an
evolving view of how the market
requirements will differ when sales
are ten (or a thousand) times higher.

FAILING TO UNDERSTAND
HOW MARKET STRUCTURES
AFFECT SALES

Apocryphal or not, the phrase ‘Build
a better mousetrap and the world
will beat a path to your door’ may be
some of the worst possible advice to
the budding product developer.

Even the most promising new
products can fail to sell as expected
ifthey are presented in a way that
is impossible for customers to buy.
For example: a paradigm-changing
product in a standards-driven
industry may need buy-in up and
down the value chain before it will
sell; larger corporations typically find
it difficult to buy from SMESs; or some
markets want service, while others
want product. Entrepreneurs need
to understand the structures of their
target markets and how they can best
fit into the existing value-net.

WWW.EUREKAMAGAZINE.CO.UK |

PLANNING AN
UNBALANCED
DEVELOPMENT

Many entrepreneurs focus on the
aspects of entrepreneurship they are
most familiar with, assuming other
areas are somehow simpler or can
be tackled later.

But bringing a product to
commercial success almost
always involves multiple risks and
challenges. A laser-like focus on
one area, for example on theoretical
modelling, building first prototypes
or branding, will solve problems
and generate interesting results but,
without balanced risk reduction, the
overall threat to a profitable business
is likely to be dominated by the
issues being ignored.

THE BOOTSTRAP/EQUITY
CHASM
Entrepreneurs walk a fine line
between raising enough capital
to progress a development, while
retaining sufficient ownership to
make the endeavour worthwhile.
And squaring away these constraints
can be particularly challenging in
early funding rounds.

Securing a sufficiently high

MARCH 2020



would have saved time and money
overall.

For example, the need for ‘over
the air’ (OTA) software updates is
often seen as functionality that can
be deferred to help save short-
term development cost. However,
incorporating the flexibility of an
OTA update capability can greatly
increase the resilience of the R&D
programme to solve some of the
(almost) inevitable unexpected
behavioural issues that can occur
with a system'’s early firmware
releases.

It is worth investing in some
light-touch product roadmapping
and ‘platform thinking’ to ensure
the initial launch product/MVP can
be evolved rather than binned for
subsequent release generations.

lbak - stock.adobe.com

NOT THINKING

Spotting problems THROUGH
early and better PRODUCTION
understanding the RAMP-UP
challenges ahead are Most developments

crucial in staying on track
and limiting the cost and
consequences when
things don't turn out
as planned.

follow a progressive
scale-up in production
volumes: from a handful
of prototype units
through to higher volume

valuation when an entrepreneur
might have little to show can be

raised public funding (for
example through Innovate

tough. Consequently, start-ups
often have to compromise by over-
promising the upside to investors
or understating the total likely
investment required. This ultimately
harms the entrepreneur’s reputation
when the team is ‘found out’ and can
lead to a dreaded ‘down round’ or
even prevent follow-on investments.

As an alternative, founders
frequently try to advance their
developments before taking
investment; but without proper
resources, progress can be glacial.
Or, they scale down their dreams
to make the pre-money process of
‘pulling themselves up by their own
bootstraps’ more viable.

For some projects there is no
simple way to cross this chasm
and it may be better to opt for an
early investor that is not focused on
immediate financial return: family,
friends, philanthropists, university
incubators, or government.

NOT IDENTIFYING/
MANAGING ALL THE
UNCERTAINTIES

Most entrepreneurs who have

UK) will have prepared a ‘risk
register’ but in an R&D context it
is usually more helpful to consider
‘uncertainties’. In other words,
examining what it is that you just do
not know yet.

A well-deployed uncertainty
register equips the entrepreneur
to pilot the optimum development
route, to identify skills and
experience gaps within the team,
and to decide where best to focus
scarce resources. The register
should consider all uncertainties
on the road to commercial success,
including expectations on what
stage of the development each
uncertainty will be resolved, by
whom, and how.

FAILING TO PLAN FOR
CHANGE

Evenif an entrepreneur has
carefully determined their MVP
and has a good idea of who will
buy their product, why and how, a
focus on the highest priorities can
sometimes cause product features
to be deferred to later product
versions when, with hindsight, they

MARCH 2020 | WWW.EUREKAMAGAZINE.CO.UK

manufacturing.
The bill of materials cost
is usually relatively unimportant
when the mission is to build a single
proof of concept unit, but it becomes
critical when you want to sell a million
units for $20 each. Most design for
manufacture stages tend to focus
on manufacturing larger volumes at
the lowest possible marginal cost,
with the tooling investment spread
across high volume production.
But the budgets required either
for a fully tooled product or to
scale up the processes used for
prototype manufacturing are likely
to be prohibitive at the intermediate
volumes needed for field trials or
year one production. If the business
plan calls for a few hundred or
thousand units at reasonable cost,
then this needs to be carefully
planned and budgeted for.

We hope the ideas discussed
above will be useful and will
help even the more experienced
entrepreneur to navigate around the
inevitable hurdles and roadblocks
on their road to commercial
success. Good luck! @
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EMS-GRIVORY

Consistent Stiffness

Excellent heat deformation
resistance "
Best creep resistance of all PPA

Crivory G5V and Grivory HT6 are the latest EMS-GRIVORY product developments for metal
replacement. With these high-performance materials, designs with the best technical and
economic perceived value can be realised. Both product families extend the range of use of
polyamides fo higher temperatures and allow costefficient and
weightreducing manufacturing of components to be achieved,
which was previously only possible using mefals.

Eureka! -EMS

FREE WEBCAST

Advanced Metal Replacement
with EMS-GRIVORY
Tuesday 31st March 2020
@ 11.00 am |BST)

Your innovative development partner

EMS-CHEMIE (UK) Lid. + Business Unit EMS-GRIVORY

Darfin House, Priestly Court + Staffordshire Technology Park
Stafford ST18 OLQ + Great Britain

Phone +44 (0) 1785 283 739 - Fax +44 (0) 1785 283 722

sales@uk.emsgrivory.com + www.emsgrivory.com



HITS NEW HEIGHTS
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ADDITIVE MANUFACTURING | AEROSPACE

The importance of additive manufacturing is
growing in the aerospace industry. Here, Scott
Sevcik, VP Aerospace Business Segment at
Stratasys looks at some of the current trends

and developments.

he ability of AM to produce

complex geometries not possible

with conventional production

methods using lightweight
materials, while enabling high levels of
customisation, work in symmetry with the
needs of aerospace manufacturers, who
continually strive to achieve faster speeds
and utilise complex part designs to increase
efficiency.

While AM is still viewed as a relatively
young industry, both aerospace OEMs
and aircraft interior OEMs have actually
been leveraging the most common
additive manufacturing technology, Fused
Deposition Modelling (FDM), for the
better part of 30 years for prototyping.
Fast forward a few decades and today the
portfolio of FDM materials is expanding
to meet the stringent requirements
necessary to make interior aircraft
parts flightworthy, while the level of
repeatability achievable by high-
performance systems enables production
of parts with consistent performance.

One of the greatest challenges faced

stratasys

by aerospace manufacturers looking to
3D print flight-ready parts is of course
certification. While this and material
performance have been barriers to wider
adoption in the past, huge progress has
been made in recent years in material
development and specific solutions for
aerospace.

There are now a number of aerospace-
grade materials that comply with the
traceability standards outlined by
regulatory agencies. For example,
Stratasys certification grade filament
based on ULTEM 9085 resin is FST
(flame, smoke and toxicity) compliant,
which was key to achieving Airbus
material certification. Another example
is Antero 800NA material, which is based
on the highly chemical resistant PEKK
thermoplastic, making it appropriate for
those parts of the aircraft exposed to fuel
or hydraulic fluid.

Having materials that meet the required
properties of in-flight applications is
essential, but production technologies also
need to be trusted. »



ADDITIVE MANUFACTURING | AEROSPACE

» Part of building this trust is
demonstrating a level of repeatability
that can provide the basis for industry
standards. Repeatable performance
simplifies qualification and enables
the development of process
specifications that can be certified

as easily as a more traditionally
produced part.

To further increase accessibility,
we have identified the need for a
product specification and qualification
data available in the public domain
that meets the expected standards of
the aerospace industry. For aircraft
interiors, we have worked closely
with America Makes, the US Air
Force, the National Institute of Aviation
Research, and the FAA (Federation of
Aviation Administration) to produce
the Aircraft Interior Solution (AIS).
This package provides customers
with all the information necessary to
manufacture parts with ULTEM 9085
resin that will perform with highly
consistent results.

While certification is crucial,
having the capacity to produce high
performance thermoplastic parts that
can be fully characterised and trusted
to have consistent mechanical and
geometric properties is also vital. If a
lightweight 3D printed thermoplastic
part can perform in the most
demanding and rigorous applications
like a traditionally manufactured
counterpart would with its additive
benetfits of design freedom and supply
chain flexibility, it’s easy to see why
aircraft manufacturers are increasing
their use of FDM technology within the
production process.

These are just some of the
developments that underscore
the exciting turning point that the
industry is at right now — where the
technical maturity of FDM machines
and materials is enabling aerospace
manufacturers to move beyond
prototyping and tooling applications
and into the production of certifiable
production parts at a scale rapidly
increasing year on year. Indeed,
there are already tens of thousands of
interior aircraft parts flying today that
have been produced using FDM.

AM is already having a significant
impact in use cases where retrofitting
or reducing manufacturing lead
times are a priority. When we look
at the needs of the industry today,
the benefits of AM are not just felt in
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prototyping

or concept
vehicles, but

in changing the
economics of part
production.

Traditional inventory and part
production can be time and cost
intensive, and what we frequently
see in the industry is stockpiling of
20 years’ worth of spares when a part
goes out of mass production in order
to avoid the expenses of retrofitting.
AM can lead to a much more efficient
approach, with the digitisation of
spare parts allowing much greater
flexibility for operators.

This is because, rather than
design decisions being based
around complicated manufacturing
processes or the limitations of tooling,
AM parts can be designed optimally
for their end use and result in a more
efficient aftermarket at the same time.

For example, BOOM Supersonic
uses a variety of Stratasys FDM
equipment, including an F900 3D
Printer with the Stratasys Aircraft
Interiors Solution, for the design and
production of its XB-1 test vehicle.
The XB-1 is intended to lead the way
to Overture, the world’s first new
commercial supersonic aircraft since
Concorde. BOOM is utilising AM to
produce dozens of prototypes, tools,
simulator components, and parts for
the XB-1, significantly accelerating
the development process.

The flexibility of AM's high-
performance, low-volume
manufacturing also allows the
creation of complex shapes without
the geometric restrictions of tooling
and moulds, opening up in-cabin

Above: Some of the
aerospace parts
produced by additive
manufacturing
Below:Scott Sevcik
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applications that can
really differentiate
customer experiences.
As lower-volume
production becomes
more economically
viable, manufacturers can create
custornised parts that are intended for
specific classes within aircraft.

For instance, customers can
print their branding and logos on
aircraft components or integrate
unique decorative features, giving
each airline or aircraft personality.
Where previously we've seen this
done in some VIP private vehicles,
this can now be cost effectively
applied to commercial aircraft. This
personalisation can even benefit
pilots: China Eastern Airlines printed
a common mount for their electronic
flight bags so pilots can mount their
tablet the same way regardless of
aircraft.

Some of these applications are
quite complex. Diehl Aviation recently
utilised FDM technology to produce
a curtain header — an enclosure that
sits above the curtain rail separating
classes onboard. Traditionally the
enclosure was constructed using
several layers of laminated fibreglass
and required specialised aluminium
tooling, which was time-consuming
and costly. Diehl was able to
assemble this part from 12 3D-printed
thermoplastic components, drastically
reducing the tooling costs and saving
hours of workforce time. This

piece is actually the largest

fully 3D-printed passenger
aircraft part ever produced
and is being line-fit into
A350s. @
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MACH 2020

THE EVENT FOR INSPIRING,
INNOVATING AND CONNECTING
MANUFACTURING

VISIT THE UK’S NATIONAL MANUFACTURING EVENT AND DISCOVER A BROAD RANGE
OF NEW TECHNOLOGIES, LEARN NEW TECHNIQUES AND FIND SOLUTIONS TO YOUR
MANUFACTURING CHALLENGES

With the Annual Investment Allowance set at £1M, MACH 2020 allows for informed investment decisions
See the latest machines in action, demonstrating how new technology can reduce costs, increase productivity and improve quality
Discover which digital solutions will improve the everyday performance of your business, helping you work smarter

With over 600 exhibitors and 25,000+ senior industry professionals, MACH 2020 showcases the manufacturing sector’s latest products
and services, providing easily implementable solutions to improve competitiveness

Experience a vibrant and informative thought leadership seminar programme and connect with professionals from the UK’s
manufacturing supply chain

REGISTER TODAY FOR YOUR FREE FAST TRACK TICKET
visit: www.machexhibition.com 0 @ 0

Sponsored by M ACI-I
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The Manufacturing Technologies
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Mclenncm PRECISION MOTION CONTROL

As an advanced motion control
technology distributor and
manufacturer, Mclennan supplies and
fully supports a wide range of precision
motion control components from its
distribution partners - and also has the
capability to combine these products
with its own design and build service
for bespoke and turn-key motion
sub-systems - for applications across
industry and research.

Servo motors & drives
Stepper motors & drives
Synchronous AC motors

Feedback devices
Gearboxes
Motion controllers & software

Mechanical components

Custom engineered motion systems
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NOVEL MOTION CONTROL TECHNOLOGY

From Allied Motion Inc., KinetiMax™ HPD series outer rotor
brushless motors deliver a high torque-to-weight ratio and
excellent efficiency as a compact and frameless rotor/stator part-
set. Available in six frame sizes, the high power density motor
offers a smooth, low cogging and continuously rated torque from
0.24 to 6.7 Nm with power output up to 1170 Watts.
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JVLU's HLMT series hollow shaft rotary actuators take a novel
approach to decentralised precision positioning tasks where a
through aperture is required for routing services or maintaining
a clear line of site. The design features an offset motor mounting

in five model variants with clear through-hole diameters from 20
to 30 mm and rated torque output of 5 to 142 Nm.

AMP’s TSM14POE series is a Power over Ethernet

(PoE) enabled integrated miniature microstepping motor
package that combines a PoE linked closed-loop digital
drive, feedback encoder and an Ethernet-supported
motion controller as a single-cable motion control solution
based on AMP’s well proven StepSERVO™ technology.

Call us or visit our website for more information
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NUCLEAR OPTIONS

A 2D laser profile sensor is being used by the Nuclear Advanced Manufacturing
and Research Centre (Nuclear AMRC) in a project to develop a smart robotic
grinding/deburring solution for welded components.

oroma is a robotic the project wa