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O

ne of the perks of the job for the team and I (and there
are quite a few) is meeting a person or a team at the start
of their journey in bringing a product to market, seeing
them succeed and then catching up with them once they’ve
got a few years under their belt. Tanya and I had a recent
experience of this during a visit to Norton Motorcycles.
We first visited Norton after its rebirth, in 2011, when the
company was in the early stages of bringing back a true
icon to the motorcycling world.
Fast forward six years and the company has moved into its expansive
headquarters in Donington Park (a stone’s throw from the industrial unit we first
visited). The place is humming with activity with production focussed on not only
its existing, classic styled Commando models but also to the future with the launch
of its all-new V4 super bike.
In this issue, you’ll read about how Norton’s head of design, Simon Skinner,
has built up not only a production engineering team, but taken on the task of
developing the V4 from a blank sheet of paper, in an amazing 12 months. After a
few years honing their knowledge of what it takes to build a true road going race
bike at the Isle of Man TT, Norton took advantage of a 100% digital design process
(based on sub-divisional modelling tools) and cost effective means of prototyping
production. And, with millions of pounds worth of orders waiting, the customers
are looking forward to getting their hands on it too.
Elsewhere we’ve got a bunch of interesting stories covering all manner of things,
from the latest bar accessories to bath seats for kids with additional needs.
We also take a look at the latest releases from Autodesk’s manufacturing team
(formerly Delcam), Onshape as well as a trio of data management related tools.
As a final note, we’re about recovered from DEVELOP3D LIVE at the end of March.
The event was a huge success with record numbers in attendance both physically
and watching the live stream across the globe. If you made it on the day, we hope
you enjoyed it and found it valuable. We’re currently planning both next year’s
event and one for those on the other side of the Atlantic taking place later this year.
See you next month folks and enjoy the early days of spring.
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PRODUCT DEVELOPMENT NEWS

DESKTOP METAL COMES OUT OF STEALTH
AND LOOKS TO REVOLUTIONISE METALS AM
» Additive manufacturing and 3D CAD dream team lift the veil on technology that
has gained $100million in venture capital — and it's as good as you thought it might be

W

ith an executive team that reads like a who's
who of the 3D CAD and additive manufacturing
industry, no surprise then that the jungle drums
have been beating about Desktop Metal and its
metal printing process for some months now.
Founded by Ric Fulop, one of the lead investors in not only
Protolabs, but also Onshape and Markforged, as well as luminaries
from the MIT (who invented not only the binder jetting build process
but also metal injection moulding) and the inventor of eDrawings,
Desktop Metal has finally announced what it has been working on
since 2015.
The core technology is the creation of 3D printed metals using
a combination of either FDM style deposition or powder and
binder. The reason for the bifurcated approach is that Desktop
Metal's products focus on two core areas — at the desktop and
the production level.
The desktop set-up, Desktop Metal Studio, is based on a
proprietary filament that holds the metal particles together
and is built in a desktop sized machine. The production intent
machine is a much larger beast, using a jetted binder and
powder based approach to building chambers of parts.
These two processes create 'green' parts which are then
sintered using microwave-based furnaces to solidify them
(typically referred to as sintering). What's unique (and subject
to 100+ patents due to be published in the next few months) is
that the whole process works without the heavy, industrialised
set-up that is associated with traditional metals sintering
process, such as DMLS or SLS.
There's no extraction or powder handling requirements — the
machines are self contained in two units (for build machine
and the furnace for sintering). There's also a huge reduction in
the post processing required. Desktop Metal's Studio product

process uses the same material for support as it does for build,
but with a ceramic layer between the two portions. This makes
removal of the supports dramatically simpler and quicker and
without the need for wire EDM. The production machines use a
powder-bed approach, so there aren't the same concerns with
support removal, as the parts are self supporting.
In terms of materials availability, here's where things get
very interesting. Rather than relying on specialised, highly
proprietary metal powders, Desktop Metal has leveraged the
global Metal Injection Moulding (MIM) market and built its
processes to use these existing powders in its two processes.
This means that there's a much larger choice of materials
available and they're dramatically cheaper (as the market is
much larger).
While the machine specs look incredible, what's really going to
panic a few folks at traditional sintering machine vendors is the
price. The desktop machine is $49,000 for the build machine
and an additional $60,000 for the furnace — or it's available
as a 'hardware as a service' (HaaS) for $3,250 per month.
Compared to the cost of investing in smaller sintering machines
and all of the ancillary costs, this represents a huge change in
the entry point into the metals part production game.
The costs for the production machine are higher ($360,000 for
the build machine — same microwave furnace) but, again, the
removal of all of the ancillary processes and facilities, makes
this much more economically viable — particularly for those
looking for production scale capability.
We'll be exploring what Desktop Metal have to offer in the
next couple of months and will have more details as they
emerge. Stay tuned for more details in a forthcoming issue of
DEVELOP3D.
desktopmetal.com

The Studio variant
of the Desktop
Metal process — no
extraction, no 3
phase, no heavy post
processing
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CHAOS GROUP RELEASES
V-RAY 3 FOR RHINO

EON to bring AR
and VR content
creation to all

E

V

-Ray 3 for Rhino, the latest
release of the professional
rendering plug-in for
McNeel’s popular NURBSbased modeller, features a
materials library of over 500 dragand-drop materials and a new intuitive
interface streamlined for product
designers and architects.
“Designers want to work as fluidly as
possible, without any roadblocks. They want
to test ideas, swap materials and render
concepts without getting hung up on the
technical details," said Corey Rubadue, VP
of AEC and Design at Chaos Group.
“Not only did we make V-Ray 3 for Rhino
as fast as possible, we streamlined the
entire user experience to let designers focus
on what matters most to them — design.”
V-Ray 3 for Rhino is said to be fast,
interactive and highly optimised to run
on CPU or GPU hardware. Users have
a ‘complete range’ of photorealistic
rendering tools, including physical
materials, a variety of realistic light types
and photographic camera controls.

A new VR camera can render high quality
images that can be readily viewed on
popular virtual reality headsets such as
Google Cardboard, Gear VR, Oculus Rift and
HTC Vive.
The software also includes a distributed
rendering system called V-Ray Swarm,
which is designed to dramatically speed
up rendering of high resolution images by
using the power of multiple computers.
Users can also share complete, readyto-render V-Ray 3 for Rhino files with any
V-Ray 3.4 or higher application.
“The new V-Ray for Rhino takes me
beyond the limits of my CAD platform and
enables new levels of productivity and
design possibilities,” said Dustin Brown,
senior industrial design lead at Microsoft
and owner of speckofdustin.com.
“Studying materials with V-Ray is a joy.
The addition of fur and the new material
editor opens up even more possibilities.”
V-Ray 3 for Rhino is available now for
Windows. Workstation licences are $695
and are fully compatible with Rhino 5.
chaosgroup.com

V-Ray 3 for Rhino
features physical
materials

ON’s latest release of Creator
AVR has launched, aiming
to be an accessible platform
to enable the easy creation
of VR and AR applications
for mobile devices and head mounted
displays.
Removing the need for programming,
EON Creator AVR’s drag and drop
functionality allows users to quickly add
interactions, different behaviours, and
physics to AR/VR building blocks.
These 3D models and 3D scenes are
either imported from the customer’s
existing CAD models or from EON
Experience AVR’s Enterprise Library, which
covers areas such as aerospace, energy,
manufacturing, medical and real estate.
These building blocks can then be further
enhanced with external media such as
YouTube videos, voice and text.
eonreality.com

New EDEM
bulk material
simulation tool

E

DEM, a leader in Discrete
Element Method (DEM)
technology, is hoping to
change the face of CAE with a
revolutionary new software
to allow bulk material simulation
accessible to all engineers using Finite
Element Analysis (FEA) and Multi-body
Dynamics (MBD) software, in the design
of heavy equipment.
The new products, named ‘EDEM for’,
integrate with leading CAE software tools
from ANSYS, MSC Software and Siemens and
require no prior DEM expertise to use.
edemsimulation.com

Fujitsu shrinks VR workstations with new compact models

F

ujitsu has unveiled two new
‘VR Ready’ workstations
powered by Nvidia Quadro
P Series professional
graphics cards - the CELSIUS
W570power+, which Fujitsu says is the
industry’s smallest VR capable desktop
workstation, and the CELSIUS H970, a
17-inch mobile workstation.
The CELSIUS W570power+ (right) is a
special edition model of a new 21 litre
microtower desktop workstation. The
machine is 180 x 304 x 375 mm in size,

12kg in weight and has a built-in handle at
the front, making it easy to move between
design office and board room for VR
presentations or design / review.
The desktop workstation is 30 per cent
smaller than its predecessor but is still
highly expandable, featuring up to three
NVMe PCIe M.2 modules and seven drives
in total. 2.5-inch and 3.5-inch drives can be
swapped out easily using Fujitsu’s hallmark
easy rails.
Meanwhile, the CELSIUS H970 offers
those engineers and designers who spend

time in the field enough power
for 3D CAD and VR in a mobile
workstation form factor.
The machine features a 17.3-inch
FHD display, plus full connectivity
with two Thunderbolt 3, one
full-sized DisplayPort and VGA. In
terms of graphics, on paper it even
outdoes the CELSIUS W570power+,
with a choice of GPUs including the
high-end Nvidia Quadro P5000 GPU
with up to 2,048 CUDA cores.
fujitsu.com
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AMD and Epic Games smooth path to VR

A

t DEVELOP3D LIVE 2017 AMD
introduced a new ‘Game
Engine Importer’ for its
physically-based rendering
engine, Radeon ProRender.
The software is designed to make it easy
for CAD users to bring their designs into
Unreal Engine for real-time interaction on
screen and in Virtual Reality (VR).
The Radeon ProRender Game Engine
Importer automatically takes geometry
and materials from applications such
as SolidWorks and brings them into
Unreal Engine. The software is currently
in pre-alpha and is the result of a direct
collaboration with Epic Games, the
developer of Unreal Engine.
At the event, AMD also announced a
closed beta of its Radeon ProRender
SolidWorks plug-in.
The physically-based renderer is designed
to make it easy for designers and engineers
to produce ‘photorealistic’ renderings and
animations.
The software is built on Radeon Rays
technology and OpenCL and can balance

GrabCAD has made
enhancements to GrabCAD
Print, which serve to
improve the value of
Stratasys’ 3D print
technology and provide
additional capabilities and
services. For instance, with
Ofﬂine Mode Part 2, users
can skip the log-in if they
have no internet connection
grabcad.com

the compute capabilities of multiple GPUs
and CPUs on the same system, including
those from AMD, Nvidia and Intel.
The new Radeon ProRender for SolidWorks
beta is fully integrated into SolidWorks 2016
and 2017. It supports real-time changes
to your scene, depth of field and utilises
native lights and materials from SolidWorks.
SolidWorks appearances are automatically
translated to the comparable Radeon
ProRender physically-based materials.
pro.radeon.com

SolidWorks model
brought into
Unreal Engine via
Radeon ProRender

Materialise added into Siemens NX 2017

A

new partnership has seen
Siemens NX add Materialise’s
lattice technology, support
structures design, 3D nesting,
build tray preparation and
build processors framework technology
for additive manufacturing.
The move should eliminate data
translation and conversion errors between
CAD and print file, and ensure changes
to digital product design models are
automatically and associatively reflected in
the 3D print jobs.
According to Siemens PLM, this will result
in greater model accuracy, higher quality
and a faster design to production process.
“Additive manufacturing is a reality
now, even in highly regulated markets
like aerospace and healthcare,” said

Materialise Executive VP Johan Pauwels.
“By bringing together solutions from
Siemens and Materialise, we are optimising
and simplifying the workflow for design,
engineering and manufacturing of
components.
“We’re pleased to partner with Siemens,
who truly understands large-scale industrial
manufacturing environments and shares
our belief that designers and engineers
can create better products if additive
manufacturing is embedded into their
mainstream business processes.”
An initial set of technology is available in
the most current version of NX (NX 11.0.1)
via new modules targeted for additive
manufacturing.
plm.automation.siemens.com
materialise.com

Date for the diary: New VR / AR conference

N

extBuild conference
(NXTBLD) will take place
on 28 June at the British
Museum and will examine
new digital tools and
processes for the built environment.
The show is run by DEVELOP3D and AEC
Magazine publishers, X3Dmedia, in
conjunction with Lenovo Workstations,
Intel and Nvidia.
This first annual event will look at VR, AR,
immersive design and digital fabrication.
There will be industry speakers and

ROUND
UP

technologists examining different aspects
and uses of these technologies.
Future events will also cover areas
such as Photorealistic Rendering and
Rendering in White, Generative Design/
Computational Geometry, AI Design and
machine learning, Rapid Reality capture to
Model, Laser scanning, Photogrammetry,
Smart Cities, Collaboration tools, 3D
Printing Models and actual Buildings,
Simulation, Model to Fabrication and
4D/5D Construction.
nxtbld.com

The 2018 iF Design Award is
now open for submissions.
Categories include product,
communication, packaging,
architecture, interior
architecture, professional
concept and service
design. The deadline
for registrations is 29
September 2017, with a late
deadline of 20 October 2017
rifworlddesignguide.com

Theorem Solutions has
announced the release of
its latest CATIA V5-3D PDF
product from the Publish
3D range. V19.4 supports
from CATIA V5 R19 up
to and including R26,
and includes a number
of new and improved
product features and
enhancements
theorem.com

RhinoResurf v2.1 for Rhino
5 64-bit has been released.
Some bugs have been
ﬁxed and a new command
named RsImportLas has
been added, which lets
users import .las ﬁles into
Rhino. This LAS ﬁle format
allows for the interchange
of 3D point cloud data
between data users
rhino3d.com/

EOS is collaborating
with the University of
Wolverhampton, UK and
SRH Hochschule Berlin,
Germany, to deliver a 3D
printing training course.
This six month ‘Additive
Manufacturing Application
Engineer’ program will see
its ﬁrst participants start
in May 2017
eos.info
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LENOVO'S NEW ENTRY-LEVEL
‘VR READY’ THINKSTATION

A

t DEVELOP3D LIVE 2017
Lenovo launched a
new professional VRready workstation, the
ThinkStation P320, which is
designed for 3D CAD and entry-level VR
— both part and assembly modelling.
The full-size tower comes with a choice
of ‘Kaby Lake’ Intel Xeon E3-1200 v6
processors or 7th generation Core i3, i5 or
i7 processors, including the Intel Core i77700K, which offers speeds of up to 4.5GHz
with Turbo Boost.
For graphics, the ThinkStation P320 gets
its ‘VR Ready’ credentials when configured
with the Nvidia Quadro P4000 (8GB).
For pure 3D CAD there are other options
including the Quadro P2000.
Virtalis, a specialist in VR and advanced
visualisation, and developer of the entrylevel VR software tool VR4CAD, is already
benefiting from the new machine.
“The ThinkStation P320’s ProVR
certification, along with its performance
credentials, makes it a perfect match

Intel unveils
‘Kaby Lake’ Xeon

I

ntel has laid the foundations for
a new generation of entry-level
workstations with the launch of the
‘Kaby Lake’ Intel Xeon E3-1200 v6
family.
The quad core chips are based on the
same silicon as the 7th generation Intel
Core i7 CPUs launched in January – the
main difference being that the new Xeon
E3s support Error Correcting Code (ECC)
memory, which is important for some
workstation applications.
There are eight models in the new Xeon
E3-1200 v6 family, including the top-end E31280 v6, which is clocked at 3.90 GHz with
Intel Turbo Boost Technology 2.0 taking it
up to 4.20 GHz.
Intel HD graphics P630 is available on
select models within the Intel Xeon E3-1200
v6 family. For design and manufacturing,
the entry-level GPU includes certifications
for Siemens NX, Solid Edge, SolidWorks and
Autodesk Inventor.
intel.co.uk
for the Virtalis VR4CAD software. It
delivers a superb balance of 3D CAD and
VR performance without breaking the
bank,” said Steve Carpenter, sales director
at Virtalis. “It’s also perfect for small
to medium-sized companies looking to
enhance their engineering workflow by
taking their first steps onto the VR ladder.”
The 25 litre ThinkStation P320 Tower is
175.3 (w) x 426 (d) x 376mm (h) in size. It
includes up to 64GB DDR4 memory and up
to 4 storage devices, including M.2 PCIe
SSDs up to 1TB, 2.5” SATA SSDs up to 2TB
and 3.5” SATA 7,200 RPM HDDs up to 4TB.
The machine features Flex module support
for easy customisation.
Lenovo has also released a 12 litre
Small Form Factor (SFF) version of the
ThinkStation P320. It offers similar
CPU and memory options but a lower
specification GPU and up to three storage
devices.
The Lenovo ThinkStation P320 tower and
SFF will be available at the end of April.
lenovo.com

ThinkStation
P320 Tower (left)
and SFF (right)
pictured with
Virtalis VR4CAD
software

PTC's new IoT
initiatives

P

TC has announced several
new initiatives it hopes will
advance its Industrie 4.0
strategy.
These include collaborations
with management consultant firm McKinsey
& Company's strategic Industrie 4.0 work
with acatech, the German national academy
of science and engineering, and the
upcoming release of connected operations
applications built on the ThingWorx IoT
platform.
PTC will work with McKinsey & Company
to create a global network of Industrie 4.0
Digital Capability Centers (DCCs) that will use
solution technology from PTC.
ptc.com

Adidas ditches 'traditional' prototyping for Carbon 3D printing

A

didas’ latest Futurecraft
initiative has seen it partner
with Carbon to produce a
3D printed midsole that is a
marked improvement on the
brand’s own endeavour just 18 months
ago, and which looks to revolutionise its
future product development process.
Using Carbon’s CLIP technology, where
speed of build allows for an intriguing range
of production-grade materials to be printed,
the elastomer used for the latest Adidas
Futurecraft 4D shoe negates the need to

move to injection moulding for final product
- allowing the full shape and form benefits
of 3D printing to come to the fore.
The development process enabled Adidas
to iterate over 50 different lattices for
the midsole before landing on the current
design.
Not simply for aesthetic review, these
midsoles could be tested for performance
in the design stage, leading to Carbon
claiming its technology can make traditional
prototyping obsolete.
carbon3d.com | adidas-group.com
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COMMENT

Simulation is a complex but critical
part of the engineering process and
David Quinn thinks a good way to learn
more about it is to attend NAFEMS’
biennial gathering in June where
you can also network with peers

A

ttention. Everyone’s competing
for your attention. Everyone
wants you to shell out for version
76.243 of the new tool that will
revolutionise the way you work,
impress your boss, save your company millions,
integrate with everything else you own and
remind you to book your car in for an MOT.
Attention. But there’s only so much we can give.
Only so many pitches we can listen to, ideas we
can implement, and marketing blah-blah we can
process. So I’ll get straight to the point.
Every two years, the engineering modelling,
analysis and simulation community comes together
for the NAFEMS World Congress (NAFEMS is the
International Association for the Engineering
Modelling, Analysis and Simulation Community).
Every industry is represented. Every software
vendor is there. And every single person who
is involved in analysis and simulation will find
something at the event which will genuinely impact
their working life, make them reconsider how they
are doing things, or equip them with practical
knowledge that they can go away and implement.
The 2017 Congress is taking place in Stockholm,
Sweden, from 11th to 14th of June. With over 350
presentations spread across four days, 20 inclusive
training courses to pick and choose from, and
practical insight from the guys who really, and I
mean really, know their stuff. There is no other
independent event like it. I know this. I’ve checked.
SO WHY SHOULD YOU COME ALONG? WHAT’S IT
LIKE FOR A ‘FIRST-TIMER’ AT THE CONGRESS?
In the past, we’ve welcomed keynotes from
NASA on the potential for cognitive computing
for engineering analysis, from P&G on how they
design their Pringles to ‘fly’, and from BMW on the
technology behind the industry leading i8. This year
it’s no different — you’ll hear from the major players
in simulation at Porsche, Volvo, and Boeing, among
others, who will be sharing an insight into various
aspects of the simulation process within their
organisations.
And that’s just the keynotes. There are a dizzying
number of presentations and workshops taking
place over the four days — covering everything from
Fatigue and Fracture, Acoustics, Multiphase Flow,
Materials, Process Automation... the list goes on.
This year will also see the launch of our dedicated
Manufacturing Process Simulation & Additive
Manufacturing Symposium, covering virtual
manufacturing tools within the product design
and manufacturing cycle, and featuring an invited
presentation from the National Composites Centre

among others.
Add to this the third International Conference on
Simulation Process & Data Management, included
in the Congress program, and it’s fair to say that
there is something for everyone in the industry at
the event.
It’s no coincidence that almost every one of the
major software vendors will have a significant
presence at the event. An outstanding exhibition
area will complement the main presentation
tracks and give you access to ask the questions
you need answered from the developers of the
very software you use every day. And unlike many
other exhibitions, it’s highly likely that some of the
experts behind the technology are on-site as well as
the sales guys.
THE BIG ISSUES
As part of the 2017 Congress, we’ll be focussing on
the ‘big issues’ facing the simulation community. We
don’t live in a bubble — the technology is moving on
at a rapid pace, and the only way to stay ahead is to
look to the future and examine the issues that such
fast-moving developments raise. We’ll be looking at,
amongst other things;
•
How simulation can support the 3D printing
revolution
•
How the major analysis codes are evolving to
address new HPC trends
•
How you can embed analysis and simulation
into the manufacturing culture within your
organisation
•
How companies are extending the benefits of
simulation to their non-expert users
•
Why simulation engineers should be aware of
the role played by the systems engineer

•

How leading companies are using their
simulation capability to support product
certification

WHAT IS NAFEMS ANYWAY
In case you didn’t know, we’ve been around since
1983. We’re a non-profit membership association,
and our sole reason for being is to provide a focal
point for the diverse analysis and simulation
community, push the technology forward in a
vendor-neutral way, and ensure that the users have
a voice in an increasingly commercial world.
A look through the companies that are members
of the association will show you that all the major
manufacturers, OEMs and software vendors
themselves are involved. Often, the World Congress
is an entry point to people like you who are
interested in learning more about who we are and
what we do, while taking advantage of the wealth of
knowledge and opportunity on show at the event.
TELL ME MORE!
I know, I know — sounds good, doesn’t it? You can
view the full agenda, registration information and
more at the website below. And if you have any
questions, give us a call or drop us an email. We
hope you’ll consider joining us in Stockholm, for
what we hope will be a fantastic event.
nafems.org/congress

GET IN TOUCH: David Quinn is the chief marketing
officer at NAFEMS. Email nwc17@nafems.org or
call +44 (0) 1355 225688 to learn more about what
NAFEMS does. You can also follow the association
on twitter @nafems
DEVELOP3D.COM MAY 2017 13
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ROLE MODEL
NAME NAOMI CLIMER
JOB ROLE ENGINEER
» Whether you’re still in education or a few rungs up the career ladder,
we could all do with inspiration to show us what is achievable and to
gain an insight into what others are doing in the field of design and
engineering. This month our role model is Naomi Climer who looks
back on her career sharing her most memorable work moments and her
views on the benefit of diversity in the design and engineering workforce

W

ith a degree in
chemistry from
Imperial College
London, Naomi
Climer’s career has
been spent in the
broadcast and communications technology
industry including at the BBC, ITV and Sony
both in Europe and the US.
Climer FREng, BSc, HonDUniv,
HonDEng, CEng, FIET, HonMWES has an
impressive string of accomplishments to her
name. She is a trustee and immediate past
president of the Institution of Engineering
and Technology (IET), chair of the
International Broadcasting Convention (IBC)
Council and chair of the UK Government
(DCMS) Future Communications Challenge
Group (FCCG) looking at the technology
opportunities for the UK around 5G and the
Internet of Things.
She is also a Governor on the Board of
the National Film and Television School
(NFTS), a commissioner on an independent
commission on the Future of Work and
also works as a consultant with the Board of
Sony’s UK Technology Centre.

What has been one of the biggest challenges
you’ve faced in getting to where you are?
I’ve faced all sorts of challenges along the way
– I don’t think that’s unique to engineering.
I guess there were times when it was hard
to keep pushing myself to learn something
new, to step slightly outside my comfort zone.
Over a lifetime, this continuous improvement
approach has helped me to achieve much
more than I might have done otherwise.

What do you most enjoy about your job?
I have loved the variety of my jobs throughout
my career. There is so much scope within
engineering to do different things, solve
interesting problems, meet new people and
travel to great places. I’ve basically been able
to spend a lifetime doing amazing things.

In terms of your career, who has been your
role model?
I haven’t had a single role model.
Unfortunately there weren’t many very
senior women around through my career,
but there are beginning to be more of them
now. I generally treat everyone as a potential
role model and cherry pick the bits that I like
to create a composite role model built from
many individuals. That said, I would give
credit to my mum - she’s an amazing woman!

What inspired you to become an engineer?
I became an engineer almost by accident
– it wasn’t a deliberate choice. In fact, I
have a science degree so it was more that
engineering was the first proper job I
managed to get! Once I started work, I knew
engineering was for me and I never looked
back.

What has been a career high or most
memorable work moment?
I have had so many high points at work.
The day they turned the transmitter on for
IslandFM – a radio station that I had built –
and music came out of my radio.
The day I signed the contract for Sony to
acquire HawkEye.
The October day I sat in the sunshine in a
deckchair at my new workplace on the Sony
Pictures lot in California drinking a morning
coffee and reflecting that life was pretty good.
My year as IET President - being able to
meet people from the vast spectrum of
engineering and feeling so proud to be an
engineer.

What is your view on diversity in the
engineering and design workforce?
The engineering and design workforce
would benefit from being more diverse. I’m

convinced that the creative and technical
outcomes are better when you have a diverse
set of brains working on it. (Actually, there’s
all sorts of solid evidence on this.) We’d have
better engineering and design outcomes if
the workforce reflected the range of people
who might be impacted by them.
With the advantage of hindsight, what
career advice would you give to your
younger self?
Unfortunately I doubt that my younger
self would listen to advice from someone
like me… I’d tell me to stay true to doing
what I love and to keep being who I am in
order to be at my most powerful. It’s great
advice, but easier to do the more senior
you get. Unfortunately, in the early career
stages you do have to do a certain amount of
compromising to work well within a team.
If you were hosting a dinner party who
would you invite and why?
I’d invite my extended family. My family is
really important to me and I always want
to see them more. Also, I’m not exactly a
domestic whizz, so I’d need to invite people
who weren’t likely to be critical of whatever
I’d attempted to cook. (Family probably
know me well enough to have a snack before
they arrive…)

The IET’s Young Woman Engineer
Awards Ceremony 2015 when Naomi
Climer was IET President
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PRODUCTDESIGN S
BARWARE
» Here at D3D we do enjoy propping up the bar

and Tanya Weaver has found a few products
that can take pride of place on any bar counter

An easy to use design — simply
push the corkscrew down onto
the neck of the wine bottle, grip
the sides and wind the handle
clockwise to drive the screw into
the cork. Continue winding and
the cork is removed effortlessly
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N SHOWCASE
HAPPY
WINE O’CLOCK

F

or those who enjoy a tipple and
appreciate good design (which, to be
honest, is probably most of us), you’ll
be pleased to know that UK kitchen products
company Joseph Joseph has made a foray
into bar tools with its new BarWise collection
that promises to revolutionise the way you
open bottles.
One of the products in the range is the
BarWise Corkscrew – an easy-action winding
corkscrew that has been designed by Mark
Sanders, principal of MAS Design in Poole.
Joseph Joseph, which was set up by twin
brothers Antony and Richard in 2003, does
have an in-house design team but also works
with independent designers, who receive
royalties if the product goes into production.
In fact, the brand’s launch product in
2005 was the Chop2Pot chopping board
that Sanders invented. He has designed
numerous products for the brand since,
including a can opener and vegetable grater,
with the most recent being the corkscrew.
“The brief for this latest product was fairly
open, more of a shared vision, which I
interpreted as a: ‘faster, more convenient
wine cork remover, which is affordable and
appealing,” says Sanders.
In the design process Sanders likes to
combine sketching and CAD. “In SolidWorks
I CAD’ed up fixed constraints like bottle and
cork ranges. I usually end up with 1:1 CAD
printouts as rough constraints and lots of
pencil sketching over them,” he explains.
Sanders admits that initially the challenge
of inventing a new ‘wine cork remover’ was
daunting as many designers and engineers
have approached it over hundreds of years,
with many good solutions in widespread
use. “Once I explored existing solutions, the
focus on ‘speed to open and eject’ helped
me dream up and sketch a wide range of
alternative approaches. As if ‘brainstorming
with self’, I didn’t judge even the wackiest
ideas – as these often lead to unforeseen
breakthroughs and new concepts.”

Sanders then worked up the five chosen
concepts based on this shared vision,
which he then took to Joseph Joseph for
discussion. “These discussions are very
productive, concepts are critiqued, added
to, merged and expanded. What makes
this fun is that they are always fast moving,
positive and full of enthusiasm – a perfect
environment for shared creativity.”
Getting the chosen concept into a fully
working prototype was a top priority as
these can be user tested with feedback
and observations being much more valid
than asking users to guess what a new
product could be. This did prove somewhat
challenging, however, as the concept was
based on a pair of complex mouldings
in hard, slippery acetal. “The need for
many internal sharp corners and perfectly
smooth sliding surfaces meant that, even
with tiny high speed cutters, 5-axis CNC’d
parts did not work. We tried several additive
processes but these didn’t work either
and the only choice we had at this stage
was injection moulded prototypes, but
deadlines loomed but this ‘back against the
wall’ can force creativity!
“The concept evolved to work in a similar
way, trading a longer screw for a simpler
mechanism. From there on the process
went fairly smoothly towards production,
with many reviews, tests and improvements
along the way,” says Sanders.
Those who have met Sanders or have
heard him speak at one of our DEVELOP3D
LIVE events, will know that he is a very
enthusiastic designer so there is no
surprise that he found this project to
be “super enjoyable.” That enthusiasm,
attention to detail and love of mechanisms
may have something to do with why the
product is doing so well. “I love challenges
and I love working with passionate clients –
seeing the product selling well is the icing
on the cake,” he smiles.
mas-design.com | josephjoseph.com
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RAISE THE BAR

T

he Belle-V bottle opener is so
beautiful that you’d want it on display
on the bar counter rather than
hidden away in a drawer.
Chicago-based Belle-V was founded
upon the notion of taking an ordinary,
everyday product and elevating it into
a highly covetable accessory with an
heirloom quality. Its launch product
was an ice-cream scoop designed in
conjunction with San Francisco-based
product design agency Lunar and it has
since turned its sights to the serving
spoon and bottle opener. The latter was
invented in 1892 with the introduction of
metal bottle caps and although every bar
has at least one, they are rarely admired for
their functionality or aesthetics.
“Lunar was challenged to craft a beautiful
bottle opener whose design would create
an emotional connection with the user,
while quickly and easily removing bottle
caps,” explains Christian Rogge, senior
industrial designer at Lunar.
Through using a combination of effective
ergonomics so that it fits snuggly in the
hand, simple design expression, sturdy
scratch-resistant construction and highly
durable stainless steel it managed to do
just that.
With such a timeless piece of design, it
would be a shame not to put it to use as
often as possible.

The Belle-V Bottle Opener
adds style to any bar. The
“business end” of the opener
features a self-centering
lip to make removing bottle
caps a cinch

lunar.com | belle-v.com

CHEERS TO THAT

T

hanks to PicoBrew you are now
able to get fresh craft beer without
having to go to the pub. In fact
the brewery comes to you – in miniature
form and sits on your countertop.
Two brothers in Seattle – Bill and Jim
Mitchell – founded PicoBrew in 2010
out of frustration with the homebrewing
process. Joining forces with an engineer
Avi Geiger, they set out to create a smallscale brewing machine .
A few years (and many pints of beer)
later they launched PicoBrew Zymatic
for professional use and have now
shrunk this technology further for the
home brewer first in the Model S and
most recently in the Model C, which is
currently a Kickstarter campaign (closing
on 13 May 2017) that reached its funding
goal in just seven hours. This could
be down to PicoBrew’s reputation for
innovation or the fact that people just like
fresh craft beer.
When it came to designing this new
countertop model, Geiger once again
turned to SolidWorks. “We’re always
innovating at Picobrew and trying to
deliver that in the shortest time possible,”
says Geiger. “SolidWorks helps us build
complex machines where every part
needs to fit and function, and that’s
something worth raising a glass of fresh
craft beer to.”

With the new Pico Model C
anyone can brew 5L kegs of
professional quality craft
beer using recipe PicoPaks
from craft breweries around
the world

picobrew.com
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BACK
BLA
» For the all-new Norton V4 super bike the design team at
its Donington Park HQ in Leicestershire went from a clean
sheet of paper to a manufactured bike in just 12 months.
Tanya Weaver visits to find out how they did it

The all-new Norton
V4 super bike with
parts that are 80 per
cent UK sourced or
made in-house
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N
1 The Norton V4
●

features full carbon
fibre bodywork,
available in either
bare carbon fibre
(RR) or chrome — to
replicate the TT race
bike — with an airbrushed Union Jack
on the tail unit (SS)

orton Motorcycles has come a long
way since DEVELOP3D last visited
over six years ago when we reported
on a revered British marque that had
been brought back from the brink.
UK businessman Stuart Garner was
now at the helm and his small team
were operating out of a windswept
industrial unit on the side of
Donington Park race track.
This time we were confronted with
a very different operation. Gone is the ‘metal shed’ and
instead the company has moved into nearby Hasting’s
House, a stone’s throw from Donington Hall itself, which
now also belongs to Norton along with 26 acres within the
Donington Park complex.
This 45,000 sq ft facility is home to 130 people including
those who work in the design offices, production facilities
as well as the 30 apprentices in the British Motorcycling
Manufacturing Academy (BMMA), which Norton
founded in 2015 to train 16-19 year olds in motorcycle
manufacture and supply.
Inside the factory, the staff are working on the build
of two brand new V4 1200cc 200bhp sports bikes – the
£44,000 Norton V4 SS and the £28,000 Norton V4 RR.
Launched at the UK’s largest bike show – Motorcycle Live

1
– in November 2016, the bikes caused many motorcycle
fans to stop in their tracks and, in some cases, empty
their wallets because all 200 of the SS version sold out
within days and soon after the 250 RR versions had all
been sold too.

SUPER BIKE ASPIRATION
The first employee Garner took on back in February
2009 is Norton’s head of design Simon Skinner, who
was lured away from his position at Triumph to have full
control over design and engineering at Norton. From
the early days, both he and Garner shared a vision of
launching an authentic British built super bike. But this
vision had to be placed on the back burner while they
put the three prototype bikes the company had inherited
from its previous owner into production and focused
on growing a sustainable business with a brand known
for its design, quality of materials, handling and UK
manufacture. “We are a premium motorcycle brand so
in the marketplace we sit above Triumph and Ducati.
Think of Norton as a two-wheeled Aston Martin,”
describes Skinner.
In 2012 Norton decided to return to the Isle of Man
TT where it had won 94 times in the past and use this
37.73 mile course as a development tool to accumulate
information about building modern V4 sports bikes. “On
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some parts of the course, both the bike’s wheels will be
off the ground and we have to design the bike to enable it
to do that. This means that I have to do a lot of FEA work
and a lot of structural analysis in PTC Creo to make sure
that it can do that lap after lap. So, the engineering has to
be very robust on the bike,” says Skinner.
This has resulted in a bike that can handle very well
and last year Norton was placed seventh and achieved
a lap time of 130.87mph, which crowns it as the fastest
British motorcycle to ever lap the TT.
In 2015, Norton was eventually able to apply the
engineering learnt from its TT race bike to a road
bike when it received £4 million in funding from the
government as part of the Advanced Manufacturing
Supply Chain Initiative (AMSCI). This would create
jobs directly within the company, including apprentices
at the BMMA, which Norton set up as a result, as
well as indirectly within its supply chain. The fund
would also enable Norton to build and help kit out a
new manufacturing plant next to Hasting’s House for
fabrication, CNC machining and welding.

CLEAN SHEET DESIGN
So the pressure was now on Skinner to design the Norton
V4 and he makes it very clear that it would not merely
be a replica of the 2015 TT bike. “The TT bikes were a
development tool and this wouldn’t be the TT bike with

2

3

lights bolted on – it’s a clean sheet design,” he stresses.
“It would be an all-new Norton and I had to ask myself
so many times what that would be – if Norton had carried
on building super bikes from its Commando 850 days
what would we be building now? That’s what I had to
design.”
Staring at his clean sheet of paper in November 2015 he
wondered how they would achieve this in the timescale –
the goal was to launch the production bike at Motorcycle
Live exactly one year later. Skinner did have the idea to
go straight from the CAD screen to production tooling.
In other words, no prototyping or clay model stage. But
he needed to get the A class surfacing done first and this
can take anywhere from 18 months to two years – time he
didn’t have.
“When I started the design process, I was looking at
bespoke surfacing packages – some PTC, some ICEM
Surf and some Rhino. I thought I’d have to get a team
of people to create the highly stylised surfaces required
and then the guys at Root Solutions [a Cambridge-based
supplier of PTC solutions] demonstrated the Freestyle
app within Creo and it changed my life, quite frankly,”
admits Skinner.
Freestyle is a freeform modelling and surface
creation tool within Creo Parametric that has been
specifically created to deal with complex surfaces
and can automatically create curvature continuous
manufacturable surfaces easily and intuitively.
Based on sub-divisional technology, the user starts
with a primitive shape and then uses a 3D dragger to
push and pull it, much like a designer would physically
shape their design in the traditional clay modelling
stage. The resulting geometry has high quality curvature
continuous surfaces that can be used within Creo, as well
as downstream.
“I simply wouldn’t have been able to do the bike without
it. Conventional surfacing packages, conventional ways
of modelling, conventional design processes and design
techniques would not get the bike to the NEC in 12
months. So it has completely revolutionised what I am
doing here. I can’t overstate that enough. It was like an
epiphany – where has it been all my life?”
With Freestyle, Skinner could surface the whole bike
with all the basic fundamental surfaces complete within
a month. “It is a massively powerful tool that is so quick
and easy to use. Once done I gave all that raw data to my
engineers and they turned it into bodywork with tabs,
thicknesses and refined the surfaces in Creo where need
be,” he explains.
Another advantage of Freestyle is that it’s within the
Creo suite of tools, which meant that Skinner didn’t have
to switch between tools, helping further accelerate the
design process.
“I like using Creo because I can create a moveable

It would
‘‘
be an all-

new Norton
and I had to
ask myself
so many
times what
that would
be – if
Norton had
carried on
building
super bikes
from its
Commando
850 days
what would
we be
building
now?

’’
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2 PTC’s freeform modelling and
●

surface creation tool Freestyle was
the fundamental reason why Norton
could complete the super bike within
12 months

3 The whole design and development
●

process from FEA, surfacing, modelling
and rendering was done within Creo

4 The Norton V4 in front of its
●
Donington Hall HQ
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geometry part, which means I can move the bike around
and change position of various bits depending where
I want them to be, I can do FEA and now I can do the
surfacing. It is a one-stop shop and I haven’t got to jump
from one system to another to another depending on what
I am doing. So, it’s nice and easy for me from a user’s
point of view – I can just get on and go,” he comments.

BRAND NEW RICARDO ENGINE
In the meantime, Skinner and his team were also
working very closely with the engineers at nearby Ricardo
Motorcycle. With expertise in production and highperformance engines, the government fund assisted in
bringing this OEM partner onboard, so enabling Norton
to design its own V4 engine.
“I was in their office almost every single day as we
packaged the engine alongside the chassis to create a very
compact package.
“There are a lot of engineering tricks to make it compact
– it’s a big 1200cc engine but the bike is the same size as a
600cc bike. The weight is 175kg with 200bhp so hang on,”
he laughs.
In a bid to save money and time in the design process,
the decision had already been made to forgo the clay
modelling stage so when the design was complete after six
to seven months they went directly to tooling. There is, of
course, a risk going straight from screen to a tooled part
but Skinner argues that it’s actually cheaper and faster
doing it this way.
“Compared to clay modelling, carbon tooling is relatively
cheap and it is very quick. I can tool a whole suite of
bodywork for £10,000 in two months – it’s also quicker
than rapid prototyping and gives me representative parts.
And if they aren’t quite right, I can have another go.”
Nine months in and with Motorcycle Live just three
months away, the parts had arrived from the suppliers
and Norton’s factory team were busy manufacturing
parts and assembling the Norton V4. According to the
company, about 80 per cent of the bike is UK sourced or
made in-house.

5

The fully tooled up bike made it to the NEC for its official
launch on Norton’s show stand, which received 140,000
visitors over the nine days. “It was a great platform to
showcase the bike – it certainly received a fair share of
attention and I can honestly say that we couldn’t have got it
there in the timeframe without Freestyle,” says Skinner.
“From a blank sheet to that bike in 12 months that
includes the engineering, geometry, frame design,
surfacing the bodywork – the whole caboodle from start
to finish and I haven’t got 100 people, I had more like
ten people working on the bike and the new engine,”
comments Skinner.

MEASURE OF SUCCESS
Having hardly had time to draw breath during the
process, is Skinner happy with the result especially the
gamble Norton took in skipping the clay modelling stage?
“I think it was 97 per cent successful. There are
elements on the bike where the surface is not quite where
I wanted it to be and it grates every time I see them. But
we sold all the bikes at the NEC and no one has noticed so
I got away with it. And if anyone has noticed, they haven’t
told me,” he smiles.
“But on the next bike, I’ll know and I’ll make it better
and better over time as this way of doing the process is the
way forward for us.”
Customers of the all-new Norton V4 will take receipt of
their super bikes later this year. The factory has also been
kept busy with orders for next year too as the bike has sold
out until the end of 2018. “I am sat here with £15 million
order book, which is pretty cool. And although there are
plans to expand production over the years to 4,000 bikes by
2020, we want to keep Norton as an exclusive, hand-built
British brand” says Skinner.
Thinking back to six and a half years ago when we first
met Skinner I remember him saying, “There is a big light
at the end of the tunnel and the tunnel is getting shorter
and the light is getting brighter.” I reckon they are out the
other end of that tunnel and basking in the sunshine.

From
‘‘
a blank

sheet to
that bike in
12 months
that
includes
the
engineering,
geometry,
frame
design,
surfacing
the
bodywork
– the whole
caboodle
from start
to finish
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nortonmotorcycles.com
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5 A typical part
●

created using carbon
tooling, which Simon
Skinner, Norton’s
head of design,
claims is quicker and
cheaper than rapid
protoyping

6 The man himself
●

with the bike he
designed
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EVENT REPORT

2017
» DEVELOP3D held its sixth annual conference on product design and design
technology at Warwick University Arts Centre on 28 March 2017. As intense
as ever, with both record attendance and a record number of speakers, there
was lots to see, hear and do. Event director Martyn Day reports

W

hen we started our
product design
magazine, we never
had the intention
of moving to doing
conferences. In fact, we had to be cajoled
into it by industry friends to address the
void that had been created by software
vendors pursuing singular tribal
conferences, based around product, as
opposed to open multi-vendor, industryand process events.
Now in its sixth year, our annual
celebration of all things in the design
technology world continues to grow and
reach new audiences. Combined with
a new national and political focus on

Martyn Day
DEVELOP3D LIVE always lives
manufacturing and engineering,
welcoming attendees
on, with all the connections
we are glad to be doing our bit
to DEVELOP3D LIVE
to be made face to face at the
to promote the amazing and
2017 in the opening
session, Dustin
show and it generates over 20
inspiring product creativity,
Brown, senior
hours of video presentations
industrial design and engineering
industrial lead at
covering a wide range of
that happens in the UK and
Microsoft, was next
on stage, and he was
topics, which we upload for all
abroad.
followed by Sandy
to see and use as reference. We
DEVELOP3D LIVE is like a big
Boyes, chief designer
now have well over 100 videos
firework, it spends months in
- Interiors at Jaguar
Design
online that can be viewed at
development - organising the 70
develop3dlive.com/videos/.
exhibitors, 43 speakers, 4 tracks
and hands on areas, let alone the more
mundane organisation such as video, IT
MAIN STAGE
infrastructure, travel, bags, badges, web
This year’s main stage offered its usual
and catering requirements – and then it
eclectic mix of speakers, headlined by
explodes, and sparkles for over 8 hours!
Jaguar Land Rover and Microsoft – the
However, unlike a firework,
software company that now makes
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1

2

3

4

5

6

1 Engaged visitors at the VERO stand ●
2
●
SolidWorks CEO Gian Paolo Bassi on the main
stage discussing Computer Augmented Design
3 Artec 3D had a busy day exhibiting its 3D
●
4 Andre Matos from Porsche flew
scanners ●
in from Germany to reveal how he creates
5 DEVELOP3D Live
fast renders for fast cars ●
offers an ideal environment to network with
6 The start-up track in the afternoon
peers ●
was very popular with standing room only
and ended with a lively panel discussion
7 Fun with VR headsets
with the speakers ●
8 Andy Rahden of Pluralsight took to the
●
9 This year
main stage in the afternoon ●
Siemens PLM Software gave its stand over
to the Greenpower Education Trust, which
showcased the Greenpower Electric Car
10 The VR panel discussion at the
Challenge ●
11 Chris Cheung, founder of
end of the day ●
Mighty Dynamo, rounded the day off with an
inspiring and thought provoking talk

7

9

10

8

11
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EVENT REPORT
beautiful hardware. Both speakers gave
fascinating insights into their design
experiences, their processes and tools.
Next up were the key CAD vendors –
PTC, Siemens, Autodesk, SolidWorks
and Onshape. There is no other
conference where you will find these
competitors speaking back to back about
their planned key product developments
and how they see product design
changing and adopting new capabilities.
If you want a snapshot of the CAD
market in a morning, this is the session
to attend.
The afternoon sessions tend to be more
eclectic and this year we had a great talk
about on-demand engineering learning
from Andy Rahden of Plurasight, and a
talk on how simulation can benefit 3D
printing strategies. With digitisation,
the construction industry is becoming
slowly more like the manufacturing
industry and we had Dr Jonathan
Ingram on hand, a civil engineer and
computer scientist who created the
first true 3D Building Information
Modelling (BIM) systems - Sonata and
Reflex - for the construction industry
and contributed in varying degrees
to subsequent systems. Tony Grey of
SolidThinking gets the DEVELOP3D
purple heart for making it through his
talk despite having the dreaded lurgy and
very little voice to spare!
Last but not least on the main stage
was Chris Cheung of Mighty Mouse
who brought his boundless energy,
observation and some fabulous unique
commissioned artwork to his thought
provoking presentation on scale and the
dynamic market for accessing highly
skilled people.

FOCUSSED SESSIONS
After the keynote speakers in the
morning, all hell breaks loose, as we
have four rooms running parallel

sessions, plus the busy exhibition. The
morning featured a stream on Product
Development and then another on 3D
Print / Materials, with the afternoon
carrying on with more product design
related topics and a very lively Start-Up
session, hosted by Chris Cheung.
Where else could you hear from
JCB, Kickstarter, Speedo, Markforged,
Renishaw, an international IP lawyer,
Innovate UK, Stratasys, Foundry, a
satellite designer and someone that
adds smells to VR experiences? Only at
DEVELOP3D!
The other track that ran all day was
Design Visualisation / VR / AR, which
we admit was an especially packed
schedule, with 14 speakers in the day
- including HTC, Microsoft, Porsche
from Germany , AMD, GravitySketch,
Zerolight, Chaos Group, Soluis,
Lightworks, Rapid Images – and it was
standing room only for most of the them.

VIRTUAL REALITY
Our final panel session on the main stage
reflected what had become an obviously
emerging theme as we planned the 2017
event. Virtual Reality and Augmented
Reality are quickly becoming design
reality. With relatively low cost entry
and the fact that we already have years
of 3D models, it’s a natural adoption for
firms looking to review and experience
their products on a large scale, prior to
prototyping. As we had so much talent
from across the planet at Warwick
that day, it would have been a wasted
opportunity not to get some of the
speakers from the Design Visualisation /
VR / AR together for a discussion at the
end. Unlike 3D printing, which captured
the imagination of the masses and
created a fake bubble that everyone would
like a personal 3D printer, VR/ AR has
already gone through that hype process
and under-delivered in the 80s. This

technology is now ripe for use in all sorts
of design processes.
Additionally, throughout the exhibition
area, there were many hands-on VR
experiences with Dell/ Siemens even
combining their technologies to enable
visitors to experience immediately what
they had designed – a possible world first.

VIDEO
We are uploading some of the videos
from the event to the develop3dlive.
com site currently. There were 18 at
last count, more will follow over the
coming months. Those that registered
will be notified when content is added.
If you haven’t done so, you can here:
develop3dlive.com/video-feed-register/.
In the opening to this article I talked
about how we want to popularise
engineering and product design, and the
capturing and storing of these videos
is an essential part of that. However, we
also broadcast the main stage live, and
on delays for our global readers. This
year we had an increase in viewing of
15 times, with more than 25,000 people
logging in, with over 3,500 online
watching at any one time. We can only
take from this that there is massive
interest in product creation and that big
brands such as Microsoft and Jaguar
Land Rover appeal to the masses, just as
Ikea did last year.

NEXT YEAR
We have a venue and a date! We will be
back at Warwick Arts Centre on March
20th 2018 and planning has started, so
please add the date to your diary. For
those of you that came and found there
were issues finding parking, logistics is
our top priority for next year. A survey
will be going out shortly to get more
feedback to somehow make 2018 event
better.
develop3dlive.com

CHAOS GROUP HAD A NUMBER OF GIVE AWAYS FOR SOME LUCKY DELEGATES
Chaos Group gave away a one year licence
of V-Ray renderer with a VRscans library
licence, together with five 1-year VRscans
licences plus subscription. We didn’t have
time at the show to announce the winners,
so we are announcing them here.   
First Prize of a 1-year V-Ray license
of Choice and 1-year VRscans license
+ Subscription goes to Ben Hurst,
Meshcanics
Runners-up get a 1-year VRscans license
+ Subscription. They are:
Gary Manns, Swift Leisure
Rob Mitchell, Visario
Raymond NG, Alloy Ltd
Sam Lowery, DW Windsor
Paul Deakin, Eye Site View

A rendering of a
bicycle using V-Ray
by Chaos Group
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SOUND BITES AND TWEETS FROM THE CONFERENCE AND EXHIBITION FLOOR
Live from D3D Live! THE Design
AND Engineering event of the
year. Bigger each year — annual
inspiration.
@77A
.@DEVELOP3DLIVE seemed like
a good place to bust out our
new @Thinkstations. New @Intel
processors, New @Nvidia GPU.
@LenovoBusiness
Appears bigger and more
exciting than last year. The floor
is hopping right now. What I’m
amazed by is how much time and
energy from all the vendors and
all the equipment manufacturers
has gone into 3D printing — just
an amazing trend here at the
event
Brian Thompson, PTC
We didn’t make it sadly, just
stacked with work — we have

been watching some of the live
stream so wave your arms!
@prldesign
It’s been fantastic — meeting
up with the same faces each
year and, of course, meeting
new ones. The rendering tech
has been very good — we might
invest in a seat or two.
Kevin Quigley, Quigley Design
I’ve been amazed by the range
of people here — engineers that
really know their stuff, so many
of our clients are here too as well
as other who are just interested
in our technology.
Daniella Carr, Artec 3D
@DEVELOP3DLive was excellent,
can really see how VR can have
serious production and design
uses, not just consumers and
gaming but also gaming tools like

Unity and Unreal Engine can be
used for commercial use meaning
low bar to entry.
@M_Fkill
It’s great. Learning curve to the
max — learning new things and
different processes. It’s really
interesting to see all the various
companies and what they are
doing.
Vinnay Chhabildas, Coalesce
Product Development
Very inspiring event. It’s where
you can really piece all the
different basic parts of the puzzle
to make your idea a reality from
the technology to advice for
start-ups.
Marianne Gillet, Design Council
Still running around
@DEVELOP3DLIVE, too much to
see, currently having my mind

blown by @ChaosGroup Vray who
are on stage!
@MESHCANICS
There are so many people
here. Great to see such a big
community turn up for an event
like this. Every talk I’ve been to,
people have been very engaged
and there are very intelligent
conversations happening.
Heather Corcoran, Kickstarter

We had a productive and very
busy day @DEVELOP3DLive, lots
of interest in our App for our
#AR #MR and #VR Visualisation
Experience.
@TheoremSolution

It’s my first year and I didn’t
know what to expect. I was
slightly worried that it was going
to be a bunch of geeks but I
haven’t found that at all. Found
people telling really engaging
and really interesting stories and
I’ve thoroughly enjoyed it.
John Mathers, British Design
Fund
Many thanks to the

@DEVELOP3DLive team for
hosting an amazing #D3DLive,
lots of interesting technology and
innovation concepts
@LightworkDesign

It literally was a great “free-forall event”! Make a note in your
diary — 20/3/18
@SteveCox3D
Having a stand here I’ve found a
whole new customer base that
I didn’t really know I had and I
don’t think they knew I existed
either. My first show and hoping
that it’s not going to be my last.
Chris McGee, LaserCut London
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MAKING A
PROFILE

» Splashy is a portable, lightweight and supportive bath seat for
children with additional needs. Tanya Weaver talks to the design
team at Leckey who set out to make bath time fun again

M

ost young children and their
families enjoy bath time
but when it comes to those
children with additional
needs it can be a stressful
experience for all involved as
they frequently need support
to keep them safely upright
and comfortable.
Having brought to market several adaptive products in
its Firefly range, a bath seat was the next on Leckey’s list.
“We wanted to better support children so they can focus
their energy on play, enjoying the sensation of the water
and family time,” describes Fiona Bennington, a design
engineer at Leckey, a Northern Ireland based manufacturer
of clinically focussed, postural supportive products.
The idea for a durable, simple to assemble, easily
configurable and lightweight bath seat actually came from
a fellow member of the design team David Turner who
had personally experienced problems when bathing his
young daughter. “Many of our product ideas come from
parents, some are internal and some come from charities,”
comments Bennington.
Firefly has a large and vibrant community of parents on
social media that it draws on to provide feedback on ideas
and concepts and then, further along in the design process,
to help test prototypes.
“One of our biggest challenges is always designing a
product that looks good and also suits the majority of
possible users. Our kids have a wide variety of complex
needs and it’s challenging designing to suit everyone.
Thankfully we have a great community in Firefly, literally
thousands of families who want to help us with input,
testing and advice,” says Bennington.

As well as working with a community of parents, the
designers also have therapists as part of their team who
they consult with at the start of the design process and
then throughout. As they are creating medical products,
there is a great deal of focus on testing, trialling and clinical
feedback.

DESIGN GOALS

One of the most requested features that emerged from
the surveys and discussions with families and therapists
was the ability for the bath seat to recline and for it to be
as configurable as possible. The designers achieved this
by creating a base unit that enables users to easily switch
between 26 recline positions, from 140 degrees full recline
to 106 degrees upright. All the bubble holes on the foam
cover unit are then actually attachment points for the
harness or bumpers.
“Parents can set the seat up any way they need to suit their
child. The four detachable foam bumpers can be located
in a variety of places to provide additional support and
the harness can be three or five point and attached almost
anywhere,” explains Benningotn.
However, the foam cover unit actually posed one of the
biggest challenges in this project. The seat structure is

During the initial design stage, surveys were carried out
with parents asking them what they’d like the seat to
feature. Most responded that they wanted something better
than the current medical products available on the NHS,
which are heavy, unattractive and take up most of the bath
leaving no room to play and for siblings to bath together.
“One of the design goals for the Firefly brand in general is
to make products that don’t look medical because one of the
things parents kept telling us, especially with the bath seat,
was that all you have to do to tell they have a disabled child is
walk into their bathroom.
“It’s a big frustration for them and so we aim to create
something that would be at a level that if a child sees
another child using it, they would want to get in it even if
they are neurotypical,” comments Bennington.

CONCEPT STAGE
Having carried out its initial survey with the Firefly
community, the design team took the top five features
requested and created concepts that addressed them.
Concepts are drawn on paper first and the team will also
create crude 1:1 hand drawn paper models to determine
size and dimensions before getting into SolidWorks.
“I do tend to use CAD at this stage but only as a tool to
print out rough sizing guidelines that we then draw the
product onto by hand in 1:1 scale.
“I would then scan and import these back in to generate
the sketches that drive the CAD model. In this way our
hand drawings become our CAD,” explains Bennington.
Rather fortuitously, the Firefly design office has a trade
bathroom supplier next door with 15 to 20 baths and
showers in its showroom. These proved very handy when
trialling the initial Splashy prototypes.
“We were taking different prototypes in to check that
they would fit into the baths and sometimes even getting
in ourselves to see if they could easily be tipped over.
They treated us with concern in the early days,” laughs
Bennington, “but they became less suspicious when we
bought a few things to help with the project such as a bath
and an immersion heater for the testing of units in hot
water later on. The plumbing advice they gave was also
actually really helpful!”

SITTING COMFORTABLY

P
S
Splashy can be used
for bath time or
messy play with a five
point harness that
keeps children secure
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One of our biggest challenges is always
designing a product that looks good and
also suits the majority of possible users
Fiona Bennington, design engineer
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1

2

over a year ago the design office invested in two desktop
Ultimaker machines as they seemed a good budget option.
“We thought we’d just give them a try but they paid for
themselves in about two weeks,” she says.
“We’ve since bought a medium and large Gigabot from
Re:3D. It’s an industrial 3D printer that offers a substantial
build envelope which was what we wanted, and it was a
Kickstarter project that had some great feedback. I have to
admit, that it’s been brilliant having them. They have been
invaluable in the process.”
Typically, the design team would print a prototype and
then test it in-house before giving it to users and therapists.
With the feedback garnered, they’d then refine the 3D
model in SolidWorks and print more prototypes. Eventually
they reached a stage when the Gigabots were used to make
several units which went out for long term trials.

OPTIMISING DESIGNS

4

Within SolidWorks, the team also utilised the FEA
capability to optimise designs. “We need to make sure that
the seat can withstand a 30kg child moving around. That’s
demanding enough so it is helpful to have FEA in-house to
be able to check those things and also other critical features.
“But we’ll never use FEA in isolation – we’ll always
produce a machined part or a prototype for testing to
confirm that the FEA is telling us the truth. A problem we
encountered with this project was that the product passed
all of our FEA and in-house physical testing but once we
started to take some of the early production units out we
realised there was an issue with the way people use the
product rather than the kind of abuse we imagined it would
3
go through. So, we can’t just rely solely on virtual testing
or even in-house testing for that matter, we also need to do
trials,” comments Bennington.
With the final parts ready, files were sent to the toolmaker
which used Autodesk Moldflow to simulate the filling
phase of the injection moulding process to check that the
parts would be suitable for moulding in the way the design
team intended. “In this project, I’m most pleased with
what we achieved with the foam moulding because it really
seemed like it might not be possible at one stage.
“As a design team we really didn’t want to compromise on
the foam covers and as a result it took us a little longer to
close the project out, but I really do think we have a better
product as a result of staying true to our design intent,” says
made from glass filled polypropylene, which has been used Bennington.
Once the parts were made they were
successfully in other seat products in the Firefly range, but
shipped back to Leckey for configuration
for the material used for the cover unit the design team
In this
and assembly. The seat covers and
wanted something comfortable and soft that was also
project,
harnesses are available in three bright
waterproof and rigid. They looked at various products for
colours that users can mix and match
inspiration, particularly the Crocs brand of sandals but
I’m most
– an option almost unheard of in the
finding a supplier that could provide that material in the
pleased
healthcare industry.
part sizes they needed was the difficult part.
with
Working so closely with users and
“In the early days we probably spoke to ten different
what we
therapists throughout the development
suppliers whose machines could produce small parts at
process means that essentially the
high volume, as they are used to producing shoe soles, but
achieved
Splashy has been co-created with them
what we wanted were big parts at a lower volume.
with the
and this is possibly why it has been
“We had a lot of learning to do about what was possible
foam
so positively received since launch in
and what wasn’t but we did succeed in finding a suitable
January 2017.
supplier in the Far East,” says Bennington.
moulding
From Bennington’s point of view,
In the meantime, the design team had selected the
because
it’s rewarding to see the photos and
final prototype that demonstrated the most promise and
brought it into SolidWorks to create the 3D model. Data was videos that parents post on social media it really
seemed like
of their children enjoying bath time.
then sent to the in-house 3D printers, which would print
prototypes, sometimes even overnight, for testing or review “With our products we have so much
it might not
opportunity to make a real difference to
as soon as the next day.
be possible
kids and families and so it’s definitely
Although 3D printing played a big part in the Splashy
at one
worth the effort.”
design process, it is still a relatively new capability for
stage
the team to have in-house. As Bennington explains, just
fireflyfriends.com

‘‘

2 Splashy is available
●

in three mix and
match colours

2 Early sketches
●
3 Splashy sits low to
●

the base of the bath
so the child can sit
in the water and its
compact design also
means siblings can
bath together

4
●

A prototype
undergoing 10,000
cycle side load testing

’’
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Simulation software,
engineering methodology,
consultancy and training.
We simply call it
joined-up thinking.

Page 1

Industrial 3D printing

Large format
3D Printer
Massive 0.5 metre cubed
build volume

SOLUTIONS
PARTNER

SSA has many years experience helping
customers create and implement different types of
simulation strategies which is why we recommend
SIMULIA Abaqus.

SSA also provide a consultancy service to help with complex
and exacting analysis problems as well as creating engineering
methodology for you.
To find out more about how SSA and SIMULIA Abaqus can
provide real financial and technical benefits for your business just
call us on 01608 811 777 email info@ssanalysis.co.uk or click
through to www.ssanalysis.co.uk

To register for one of our FREE events
visit www.ssanalysis.co.uk/events
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» When RapidRhythm looked to bring its breakthrough ECG
device to market, it turned to AME Group for its industrial
design and prototyping expertise
1
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1 RapidRhythm
●
eart patients could be screened
to the device and applied to the patient. Once the test has
is a breakthrough
in just 90 seconds using a
been completed the electrodes are removed at the touch of
technology that can
wireless, handheld device now
screen heart health in a button.
under 90 seconds
in development. More than half
Patients have been involved throughout the user-focused
2 AME Group
a million people in the UK suffer
design process. AME conducted on-site interviews at
●
from atrial fibrillation (AF), which worked with medical GP surgeries and heart wards to observe users and
professionals and
causes an irregular heart rate, and carried out extensive understand current ECG tests in order to find problems
in-field studies
identifies a high risk of stroke.
and opportunities for innovation.
AF results in 575,000 hospital
The findings identified a number of unique product
admissions a year and more than 900,000 people live with
features that were explored across a range of design
the after effects of stroke.
concepts. These include a single-handed electrode
The current method of screening is an electrocardiogram
application process, an automatic electrode release
(ECG) test, for which patients undress and lie down to
system, ergonomic form and obvious grip for left or righthave ten electrodes connected to their body by a qualified
handed use.
medical professional. The procedure can take up to 20
minutes.
DEVELOPING THE DESIGN
The RapidRhythm device is held to a patient’s chest to
These concepts were presented to patients and healthcare
diagnose AF and other major cardiac conditions. Data is
professionals to identify a preferred design. The chosen
relayed to a LCD touchscreen displaying a high resolution,
product was engineered in 3D CAD, with a number of test
multichannel ECG trace and wirelessly
prototypes created using AME’s indownloaded for further analysis by a
house facilities.
physician.
AME’s low volume production
Observing and understanding the
facilities will be used to manufacture
environment in which products are
a small quantity of the devices, which
DESIGN COLLABORATION
used
can have a significant impact on will then be used to validate the
The latest version of RapidRhythm
product in the field.
has been developed by product
the design output
Tim Stern, design manager at
design consultancy AME Group and
AME Group, said: “Observing and
electronics and software developer
understanding the environment in which products are used
Practical Control.
can have a significant impact on the design output so we
The device conducts a full 8 or 12-lead ECG measurement
took time to fully understand users and patients and how
and can be used in a number of clinical settings. It gives the
they engaged with existing ECG products.
user high-definition video guidance on how to conduct the
“The findings were integral to how we explored and
test, requires less training time for GPs, doctors and nurses
developed the aesthetics, features and ergonomics of
than traditional ECG machines and can be used without
the RapidRhythm device. Prototyping is essential to the
the need for patients to undress.
development process and enables our engineers to assess
The device can also securely transfer the ECG recording
a design, highlight issues and minimise the risk and
to a remote interpretation service or nearby printer for
potential costs of resolving them at a later date.”
on-site analysis.
AME’s designers have developed an ergonomic solution
ame-group.co.uk
that enables a range of electrode types to be easily attached
rapid-rhythm.com
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INTERVIEW

Q&AKEN WELCH

WE TALK TO THE CO-FOUNDER AND CEO AT
SIMSOLID ABOUT ITS NEW STRUCTURAL
ANALYSIS TOOL THAT ANALYSES FULLY
FEATURED PARTS WITHOUT MESHING

S

IMSOLID is a new company founded by CAE veterans
Ken Welch and Victor Apanovitch who started out by
asking a simple question: “why does the geometry used
in the Design and Structural Simulation worlds have to
be so different?” Their feeling is that, although over the
years CAD system geometry has evolved (wireframe to
surfaces to solids and parametric to direct), simulation has
remained stuck using the same beam, shell or simplified
solids paradigms invented over 50 years ago. And
although some FEA vendors have focussed on creating “CAD to Mesh” steps
they are often labour-intensive, error prone and require experts in both
simulation and CAD, and even then are rarely well integrated within the
product design process. So, they set up SIMSOLID to change all that.
D3D: Let’s start with the basics. SIMSOLID has
developed a meshless FEA method. How does it work?
KW: SIMSOLID is a generalisation of classical FEA. While
it uses the same variational principals, the difference
comes in how we build approximation functions and
associate them with geometry. SIMSOLID doesn’t break
the system into finite elements, instead it discretises the
original geometry in a more abstract mathematical way.
SIMSOLID uses high order functions built on the fly
during the solution phase. Geometry is decoupled from
these functions, which allows the freedom to use the most
accurate functions possible. For example, when performing
thermal analysis SIMSOLID uses harmonic polynomials
which precisely meet the thermal equation. Multiple
solution passes are performed and with each pass errors
are quantified and the functions are adapted. In contrast to
other commercial FEA products, adaptive analysis is not an
option. It is always active, even for large assemblies. In this
respect, SIMSOLID is unique in the industry.
D3D: What are the advantages of a meshless approach?
KW: SIMSOLID is intended to be used in up front
design. Its primary advantage is its ability to provide
quality structural performance insight fast. It works
on unmodified, fully featured CAD geometry and does
not require a mesh. It can analyse large assemblies and
complex parts, yet total solution time is typically measured
in seconds to minutes. This rapid feedback makes it
an invaluable tool for the design process where the
requirements are constantly evolving.

To process design change seamlessly, SIMSOLID is
directly integrated with SolidWorks, Autodesk Fusion
360 and Onshape. With SIMSOLID’s unique multi-CAD
design studies, all analysis definitions update automatically
when design changes are made so analysis set-up rework
is minimised. It even works with generic STL and is
capable of solving geometry with extreme complexity. This
is especially useful for today’s complex 3D printed parts
containing complex lattice type structures.
D3D: How do you handle interaction with other
simulation systems which might require a mesh?
KW: Well, we have not had the opportunity to work with
other FEA or CFD systems yet. That said, SIMSOLID
has no issues to interact with mesh based systems. For
example, SIMSOLID could use boundary conditions that
came from CFD node based pressures values or it could
export displacements and stresses into external topology or
shape optimisation systems. Since we map our data from
and to the underlying CAD geometry, it is possible to work
with any system capable of doing the same.
D3D: Do you have any quantifiable information with
regards to the accuracy of your methods compared to
more traditional approaches?
KW: Certainly. On our website, we provide a complete
Validation Manual which includes an extensive list of
NAFEMS benchmarks and other reference solutions.
There are also several validation articles in our blog written
by customers and partners. Of course, most customers
want to do their own internal testing. SIMSOLID has been
extensively benchmarked against other FEA products as
well as physical test data.
One comment on “accuracy”. When doing structural
simulation, it is important to consider if you are solving the
problem right AND if you are solving the right problem.
Accurate solutions mean little if the problem is improperly
defined and this is often the case with traditional FEA. The
limitations in modelling and solution time mean that tradeoffs must be made and each trade-off is a possible source
of error. Most design engineers are not prepared to answer
questions such as; which part to analyse, what loads to use,
what features can be removed, what mesh distribution to
use, etc. SIMSOLID removes these barriers.

36 MAY 2017 DEVELOP3D.COM

p36_37_D3D_MAY17_SIMSolid Q&A.indd 36

21/04/2017 17:37


SIMSOLID is
intended to
be used in up
front design.
Its primary
advantage is
its ability to
provide quality
structural
performance
insight fast

T

1


D3D: If someone has a background in traditional FEA,
what are the ways in which they need to adapt their
thinking when trying SIMSOLID for the first time?

2

KW: Interestingly, we found that first time SIMSOLID
users, well trained in FEA, tend to perform the same steps
they usually do in FEA; de-feature parts, merge assemblies,
remove small parts, etc. None of which we recommend.
Users without extensive FEA expertise usually do it right
by taking the model as is and following SIMSOLID’s
simple workflow of quickly analysing load paths on the
full assembly first and then drilling in, using part based
solution adaption, to examine local stress details.
D3D: Acceptance in the simulation community is key
— how do you go about changing perceptions in an
industry that many would consider resistant to change?
KW: I agree. Change in the structural simulation market is
a slow process. But I do want to emphasise that SIMSOLID
does not replace traditional FEA verification tools. It simply
provides a way to ask new questions about the performance
of large assemblies and allows design engineers to rapidly
gain design insight. This moves simulation forward in the
design cycle to a point where it can have the greatest impact.
The desire to do simulation here is real. And the perception
today is that classical FEA is not a good fit. The industry is
looking for a better solution and SIMSOLID is trying to fill
1 SIMSOLID
●
that need.
integration add-in
D3D: Can you describe the sweet spot for SIMSOLID?
What would be the ideal use case to grab people’s
attention?
KW: Large assemblies and complex part geometry. People
are surprised by the size and complexity of the models
that can be easily analysed. Our customers typically have
assemblies with 200 to 1,000 parts, sometimes more. With
the market rapidly moving toward 3D printed lattices and
other perforated structures, there are opportunities to
analyse these complex shapes even within the context of the
full assembly.
simsolid.com

For more in-depth details about the product, download the
technology white paper on SIMSOLID’s website.

within the Autodesk
Fusion 360 user
interface

3

4

2 Static analysis
●

in SIMSOLID of the
above cement form
sweeper and support
frame — 223 part
assembly

3 SIMSOLID modal
●

analysis with modal
participation factors
of a large space truss
— 549 part assembly

4 SIMSOLID static
●
and modal analysis
of the X VEIN concept
3D printed drone —
126 part assembly
5 Modal analysis
●
of large assembly

5
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EVENT REPORT

5 THINGS WE
LEARNED AT
THE ADDITIVE
MANUFACTURING
USERS GROUP
» Taking place at Chicago’s Hilton Hotel, Stephen Holmes found the 29th
Additive Manufacturing Users Group (AMUG) a bustling, sprawling event
crammed full of industries looking to catch up on 3D printing

#1

THE INTEREST IN 3D PRINTING ONLY GETS
STRONGER

Ultimaker 3, FormLabs 2 and the Markforged range, desktop
machines are a tool that professionals would struggle to imagine
life without.
The mainstream spotlight has long since moved
Such is the segment growth, new printers such as the Rize One
on from 3D printing, taking with it consumer machines and
and Stratasys F123 series are specifically targeting the design office
the hyperbole, but the technology’s story has now entered a new
and prototyping bench sector with high-end machines built for
chapter of enterprise.
product iteration, prototypes and low volume part production.
No longer are we looking at printing parts and goods in our own
Equally, as far as bang for buck goes, having a raft of these on the
homes; instead manufacturers from all industries and sectors are
production floor can be a money-saving wonder.
looking to enlist the benefits of now mature additive processes for
At Stratasys’ expert panel, Dr Phil Reeves, VP of strategic
their factories, and this means there’s a great deal of interest.
Attendance has nearly trebled (a staggering 1,700 people) since we consulting within Stratasys Consulting, implored the audience
first attended the event just three years ago, and the multiple-stream to change their mind-sets in their drive for end use parts. Simple
builds like jigs and fixtures should be 3D printed and used as endconference featured more diverse subject matter than ever.
use parts to huge cost savings over machined metal counterparts,
With the likes of Carbon, HP, Stratasys and 3D Systems targeting
end-use parts and large scale mass manufacturing, the landscape of and should be some of the first steps considered by companies
looking to implement the technology in their production lifecycle.
the 3D printing market is stretching even further.
Caterpillar spoke of how its scheme of distributing desktop
We found that the technology at mass production level finds itself
printers on loan around its many US design and manufacturing
with a chicken and egg conundrum: materials suppliers will only
sites formed a key method in educating its workforce, and allowing
want to produce materials in large quantities, while users will only
engineers and designers – instinctively creative people – to come up
increase production if the right materials are available.
with their own ideas for what to print.
A materials development kit from HP sees the company trying
to work with existing production materials suppliers, rather than
attempting to do everything itself, leading to an exciting prospect –
HEAVILY INTO METALS
making materials development much cheaper and faster.
With established industry heavyweights and
If it leads to the removal of this Catch22, it should see large scale
newcomers alike, you could barely move for the
adoption rocket.
metals 3D printing companies at AMUG.
The presence of fresh faces Vader, 3DEO and Desktop Metal
formed much of the conversation at the event’s large social
sessions, where many of the attendees were looking to find out
THAT DOESN’T MEAN SMALL PRINTERS ARE
more about the various metals additive processes.
GOING AWAY
Most of the intelligent advice, of which the event had lots, directed
On the small scale, Ultimaker made its first
appearance at the event, seemingly after having had to state its case these people to first uncover software solutions to help them to
reconfigure and redesign parts, optimising them for the benefits
to the AMUG board.
the additive processes can bring.
Fair play to the organisers for vetting its exhibitors for quality
Renishaw co-presented Betatype’s software tools for creating
over sheer quantity, but with machines of such ability as the

#3

#2

38 MAY 2017 DEVELOP3D.COM

p38_39_D3D_MAY17_AMUG.indd 38

21/04/2017 17:38

1

2

1 A Stratasys panel
●
event discussed
the drive to use 3D
printing for end use
parts
2 3D Systems
●
signalled its aim to
produce more end
use parts with the
launch of its latest 3D
printer, the Figure 4
production platform
3 One of the many
●
networking events
at AMUG that allow
for more informal
discussion about the
hot topics

3

lightweight but strong metal foams, while Ntopology
presented its guide to the metals process, and creating
lattices and shapes that best work for additive technology.
Also causing a stir was the arrival of alternatives to
direct metal printing, such as Markforged’s MetalX
3D printer, and Desktop Metal’s then still underwraps
offerings (see page 6), which in their own way print parts
that, once post processed in an oven, are near full density
metal.
With increased speeds and lower costs, these methods
are going to be seeing a huge rise in interest in 2017.

#4

3D SYSTEMS FRESHENS UP

Having stepped away from the limelight in
recent months, AMUG saw a resurgence
of 3D Systems with a much clearer focus on industrial
applications.
Still one of the biggest players in the entire 3D printing
industry, and with a catalogue of technologies to prove it,
the company wasn’t hanging back.
The event saw the launch of the Figure 4 production
platform for plastic parts, a single ‘print engine’ 3D
printer that can form part of an expandable, modular
system comprising 16 or more print engines.
Vyomesh Joshi, president and CEO of 3D Systems, told
us that the Figure 4 produces parts 50 times faster than
comparable 3D printing systems, allowing it to target
traditionally CNC machining-driven industries, such as
dental, where it can reportedly print 20-30 crowns in less
than 15 minutes.
However, the trick up the platform’s sleeve is the
scalability of adding more print engines that could
eventually produce customised consumer products in
great numbers.
Additionally, AMUG saw the launch of two software

platforms from 3D Systems.
3D Sprint and 3DXpert, for plastics and metals 3D
printing respectively, prepare and optimise CAD data and
then manage the additive manufacturing process.
3DXpert was particularly interesting. It packages up the
entire additive manufacturing process, from importing
part data, to optimising geometry and lattice creation;
calculating the scan-path; arranging the build platform;
sending it to the printer, and even machining the final
product.
Sharing the same modern user interface design, both
products were fresh faced and user focused – proving that
3D Systems as a whole seems to be reinventing itself.

#5

WE NEED TO SEE MORE DESIGNERS

The majority of attendees that we met were
day-to-day operators of 3D printers, from
bureaux and in-house teams all over the US and further
afield.
While many of the talks and presentations covered
practical advice, machine know-how and showcased a lot
of the latest features and abilities, it was the design
elements involved that brought up the most intriguing
questions.
This sparked the idea that, given the move to integrate
more 3D printing into mass production, now is the time
to encourage more education for designers about the
abilities of the 3D printing machines and software out
there. Even learning about some of the hands-on processes and machinery knowledge would be of benefit to
even the most experienced design engineers, and
AMUG would be an incredible place for that.

additivemanufacturingusersgroup.com
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Onshape Q2 2017
Another quarter since we last looked at where Onshape is with its cloud-based
engineering tool. Al Dean digs into the latest updates and finds a set of tools
that are both maturing and exploring new ideas for digital design

T

racking the updates (which are
every month or so) is something
that takes time and patience.
Unlike other traditional systems
with a quarterly or annual update,
each month brings a mix of brand
new functionality and an extension to
existing tools. While some months will
see more of the latter, the last quarter’s
worth of updates have included some
pretty wholesale additions to the system
and it’s worth exploring these in some
depth.
So let’s do that and start with the two big
ticket items. Sheet metal is second, but let’s
begin with in-context assembly design.

» Product: Onshape
» Supplier: Onshape
Price: $100 per
month
www.onshape.com

IN-CONTEXT ASSEMBLY DESIGN
The biggest news out of Onshape in
recent months looks to address one
of the key missing capabilities in the
system — the ability to make edits to
parts in the context of an assembly. Until
recently, Onshape separated its assembly
design (in Assembly Studios) and its part
geometry design (into Part Studios).
For simple cases, this made sense.
Design the parts using a multi-body
approach to create geometry, both from
scratch and using references from other
geometry. But for those that work on

1 Onshape’s new
●
in-context design tools
give you more freedom
when working with
moving assemblies
and building
references from multi
positional data

dynamic assemblies, where parts move
and interact, this nobbled their ability
to have parts in multiple positions and
pull references to build further features.
Those that have done this kind of work in
traditional CAD systems will know that the
process is one fraught with complexity,
particularly considering how file based
CAD systems work — so let’s explore that
briefly before we look at how Onshape is
handling it.
In-context assembly editing is useful
for many reasons and traditional CAD
systems do a pretty good job of it — but
with some limitations. Most allow you to
have a set of geometric parts, experiment
with mates and assembly constraints and
test the mechanism. However, ultimately,
they only store the position or state of
those parts at the last rebuild of that
assembly (typically when it is saved to
disk) — and it’s this last part that’s key.
To build an in-context feature, the
system allows you to add geometric
features, perhaps reference existing
geometry mixed with new, that affects
multiple parts. That’s in-context assembly
design. If your parts don’t move after this
(in terms of the CAD model), you’re golden.
But what if you want to shift the
assembly to build another feature? This

is where the shit hits the fan. If you then
move the assembly (and this is typically
not something held in the history tree),
the system is still trying to rebuild those
features based on previous references, but
applying it to the new assembly position. If
the edit is minor, it might work, if it’s not,
it’ll typically fail.
Onshape side steps this issue by
adding in one, deceptively simple, set of
references. In addition to geometry and
position, it also adds in time.
Onshape’s infrastructure is built on
the idea that everything is recorded and
available. Not just a simple list of features
that makes up the geometry of a part, but
everything that’s done to that geometry
over the course of its development. It’s key
that we’re clear on this.
A traditional history tree is a list of
operations that are needed to get to the
final part. They typically don’t record
any edits to individual features as you
work on your mode. They simply store the
parameters for each of those features,
in a logical order, at the point of the last
save.
That’s not a true history, it is a recipe
to rebuild that part to its current
state.Onshape’s history differs. Aside
from view manipulation, the system
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stores everything that’s done to your
model — from beginning to end, from
geometry creation and edit, to positional
information in assemblies. As a result,
it not only knows the latest state of
the model but also has a full history of
everything you’ve done to it.
That simple fact makes it able to do some
very interesting things when it comes to
in-context assembly design.
Essentially, Onshape knows all of the
relationships in a part’s development
or movement at the same time, rather
than relying on a replay of a set of fixed
operations. You can use that to build parts
more efficiently, rather than trying to
fight against the regeneration of a set of
geometry.
You can move components in an
assembly, build features from references,
move the assembly again and build more.
The system handles tracking those various
states for you and they’re flagged up in
the history and feature list. If at any point,
you want to make edits, you open that
“in-context” edit and make your changes
and the system handles everything
downstream.
It’ll take those with a background in
traditional 3D CAD systems a little while
to get their heads around this (it certainly
did for me), but once you realise what’s
going on, it makes huge sense and is
remarkably powerful.

SHEET METAL DESIGN
One of the big updates in recent months is
the addition of sheet metal design tools.
If you’re currently engaged in sheet metal
design with 3D CAD, then you’ll already
know the basics. If you’re not, the concept
is that you start with a uniform sheet

2
and then build up the forms you require,
maintain the thickness of the sheet and
incorporate the manufacturing and
fabrication requirements of sheet metal
and press brakes (in terms of bend radii,
k-factors and such).
In the 3D world, this is typically
combined with the ability to unfold that
folded form to create your blank form for
preliminary manufacture.
Most sheet metal design tools built
into mainstream 3D design systems have
these tools and many more, usually with
the model being available either in the
folded or unfolded/flattened form. Folded
for design, flattened for documentation.
The same is true of SolidWorks, as it is for
Inventor, Solid Edge or Catia and NX. So
how has Onshape spun its version of sheet

metal design?
Let’s be clear from the outset, the sheet
metal tools in Onshape are formative
to say the least — the feature set isn’t
particularly rich at the moment, but what
you can gain is an understanding of where
things are heading.
The first thing to realise is that there’s
no question of having multiple states for
sheet metal parts — Onshape maintains
both the folded and the unfolded forms at
the same time. Edit the 3D model and it’s
instantly reflected in the unfolded form.
Alongside this, Onshape also maintains
a more tabular set of data that gives
you a list of bends and rips in your parts
which can assist with documentation,
particularly for passing down to
fabrication.

2 Onshape’s new
●
sheet metal tools give
you some interesting
ways to solve that age
old “how do I unfold
this?” problem with
live feedback on both
the 3D model and the
resultant flattened
blank

ONSHAPE APP STORE: NEW ADDITIONS FOR FEA & PCB INTEROP
Last year, Onshape launched its App
Store for third parties looking to build
offerings for the user community.
These varied from more simple
connections to existing desktop
products (that allowed loading of
Onshape data from the cloud to a local
application), through connection
between two cloud-based services and
finally, the providers looking to build
applications directly inside Onshape’s
user interface and data storage
infrastructure.
The last couple of months have seen
a couple of interesting additions to this
portfolio, both of which provide fully
integrated services for those looking
to expand Onshape’s capability. Let’s
take a look at two of those — covering
Finite Element Analysis (FEA) and PCB
interaction.
The first is Intact from Intact Solutions.
This is a pretty simple FEA-focussed tool
that allows you to conduct a number
of simulation types on your Onshape
geometry. It has a simple, clean interface,
offering a combination of pre-baked,
template driven simulation studies (with

sensible names, such as squeeze, squash,
twist etc.) which predefine much of the
work. You can also dig into the more
advanced settings and set-up each study
as you require, selecting faces, applying
loads, restraints and materials as you go.
Results are computed on the cloud and
you get your notification that the job is
complete.
Post processing and results inspect tools
are basic, but will give you a quick idea
of where any potential strength related
issues lie (see top image on the right).
The second is the not-so-snappily named
“IDF to 3D PCB” from Simplified Solution.
As you might expect, this allows you to
import PCB data from a variety of sources
in the usual two file (board + component)
formats (from the likes of Altium, Cadence
and Eagle), use a set of tools to manage
which components you want represented
in your 3D model, swap out any fuller
representations (IDF files typically just
store prismatic component dimensions)
and build a 3D model, around which
package work can take place. The result
is an Onshape assembly studio with your
parts in place and ready for further work.
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3
This enables a couple of interesting
workflows. If you’re starting from scratch,
with a single face, then adding in your
bends, flanges and other features, you
get immediate feedback in the secondary
window on how your blank is coming
together.
If, on the other hand, you’re starting
with a solid 3D model, then looking to
convert it to sheet metal, you have some
very interesting tools. Anyone that’s
worked this way knows that the process
of ‘ripping’ a 3D model into sheets is an
iterative process.
You begin with identifying your base
sheet, define all of the bend and material
parameters, then work around the
model’s faces choosing whether to rip an
edge or to bend it. In traditional systems,
you’re constantly flipping between the
folded and unfolded state to see how the
blank is, looking for any areas where your
decision is causing design for fabrication
issues (such as flanges that don’t fit into
the form).
With Onshape’s approach, you’ve got
both running in parallel. As you can see
from the image above, there’s a set of
separate sheets (representing each face
of your design) and your task is to join
these up into a single blank.
Having both views makes the process
much more intuitive and enables a lot
more experimentation to see the results
in both the folded and unfolded form,
simultaneously.

MODELLING UPDATES
While we’ve talked about two biggies in
the geometry creation realm, the last few
months have also seen some small, but
equally key updates to existing tools as
well as new additions.
A good example is the ability to create

bridging curves. This allows you to quickly
define a curve that connects two entities
together — whether to assist with the
creation of a subsequent feature or to add
more control over form.
While these don’t yet have curvature
continuity (like a blend curve in Alias or
Rhino), the option to add in tangency as
well as pure positional, is good enough
to help create more complex forms —
particularly when you’re dealing with
transitions between two sets of geometry.

DRAWINGS
Recent months have seen the drawings
capabilities of Onshape progress nicely.
There’s now a lot more control over how
you position those all important views,
as well as the ability to add in those less
often used, but all important details
and annotations. A good example is the
ability to detach views from their parent,
something that’s essential for a cleanly
laid out drawing, whether that’s sections,
details or isometrics. Another recent
addition is the ability to ‘break’ a view.
This is ideal for those looking to detail
parts that don’t readily fit onto a drawing
sheet, but want to retain accurate
dimensioning (I’m thinking shafts and
other ‘wide’ products).
Other updates include the ability to add in
sharps (intersection points for fillets and
chamfers), automate the creation of callouts from threaded holes (and Onshape’s
hole creation tools are standard’s based
and super slick, something other vendors
could take note of). And while it might
seem a small update, the ability to have
annotation operations persistent (remains
live once complete), will make crunching
through those annotations much more
efficient.
Finally for drawings and documentation,

while we discuss the integration with
OpenBOM elsewhere in this issue, the
combination of OpenBOM and Onshape,
both being cloud-based services, gives
you a lot more control over how those key
BOMs appear on your drawings over and
above the built in tools.

CONCLUSION
If there’s a theme to this set of updates
(over the period of three months), it’s that
Onshape is exploring the potential for its
different way of working and cloud-based
infrastructure to good effect. As you might
expect, there’s a good deal of enhancing
the existing functions so that they work
how you would expect from more mature
systems (see; greater flexibility in terms of
feature creation control) as well as adding
a richer set of tools.
Then there’s a rich seam of taking
advantage of those infrastructure
(eschuing the file-based system for a
more comprehensive complete history of
model construction) to break new ground.
The sheet metal tools show the parallel
computation of the cloud to great effect —
allowing you to have both the folded and
unfolded forms available during design
to make the process more efficient and
intuitive.
Then there’s the work done to enable
in-context editing of assemblies, which
takes a dramatically different approach to
other systems on the market — and brings
a fascinatingly innovative set of tools to
the fore.
Onshape’s relatively young years are
still showing in some areas, but the
richness that’s essential to getting more
complex tasks complete is growing and
growing in new and interesting ways.

3 The existing
●
tools are gaining
more richness of
functionality — such
as the ability to build
bridging curves, which
respect tangency,
between existing
geometry — perfect
for more complex
and controlled loft
operations

onshape.com
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MathCAD Prime 4

For some, another release of maths software is as exciting as a dental appointment,
but any tool to reduce the burden of performing mathematical calculations is great
news. Scott Wertel investigates the latest release of PTC’s leading maths system
» Product: MathCAD
Prime 4.0
» Supplier: MathCAD
Price: €595.00
ptc.com

S

ince 2012 (the earliest
reference I could find), PTC has
been publishing its roadmap
for MathCAD. While the dates
are estimates, the good folks at PTC
have been setting ambitious goals
to achieve the roadmap objectives.
Two noteworthy takeaways from
the roadmap: 1) MathCAD Prime is
transitioning to a 12 month release
cycle, up from its 18 month cycle, and
2) MathCAD v15 is still being updated to
support legacy users.
While I’m keen to have something to show
for my annual maintenance/subscription,
I often don’t rollout a new software
release every year. It’s just too much
administration and I have more productive
things to do. But MathCAD has made
upgrades easy. First, its support website is
always getting better — easing the process
of downloading software updates and
licence files. Second, multiple versions of
MathCAD can be installed simultaneously
on the same computer. I have Prime 3.1,
Prime 4.0, and v15 M045 all running under
my current Prime 4.0 licence on a Surface
Pro 3 with Windows 10.

1

KEEPING YOUR IP PROTECTED
MathCAD Prime 4.0 adds new features to
protect your intellectual property — Area
Protection and Locking. When combined
with collapsible areas, this combination
provides all levels of protection to make
critical calculations editable, uneditable,
or hidden.
Areas can be protected by setting a
password on that area. This allows users
to view the calculations, but not edit
them. The display state of a protected
area can be locked as well. Locking
an area in its collapsed state hides
the content of the area, but the area
is still used by the worksheet. To add
a verification level to the protection,
a timestamp can be appended when
protecting an area.

SPEED EDITING

1 MathCAD intended
●
for the verification,
validation,
documentation and
re-use of engineering
calculations

Speed is key, especially when editing
large or complex documents. The
performance increases range between 2
and 100 times faster, depending on the
operation, based on performance testing
done by the MathCAD team. Larger
files will see a greater improvement.
The largest improvements are in
the areas of page setup: margins,
orientation and switching view modes.

Moderate improvements occur with
page manipulation: adding or removing
blanks, changing grid size, and selecting
or unselecting regions. Finally, some
improvement will be noticed when
making format changes to text or math
regions.
Plot performance has also improved by
increasing the datasets from 500,000
points per trace on an XY Plot in previous
versions of Prime to 2,000,000 points
per trace in Prime 4.0.

LINE WRAPPING
I remember my undergraduate studies,
where the homework problem was a
single problem that took 10 pages and
3 hours to complete. Electronically,
that’s hard to do. Can you imagine a
spreadsheet equation, with all those
parenthesis, displayed on a single line?
First, checking and verifying it would
be impossible. Second, there’s no way
to print that equation in order to turn
in the homework assignment. Prime
4.0 resolves that issue by introducing
Equation Breaking.
Equation Breaking in Prime 4.0 is
greatly enhanced compared to displaying
equations across multiple lines in legacy

MathCAD. Legacy MathCAD often had
to introduce additional variables and
combine equations to “fake” a line wrap.
Prime 4.0 is a literal line wrap that can be
performed after the equation is written
using <ctrl>+<shift>+<enter> to toggle the
wrap, or wrapping can be done as you
type using keyboard shortcuts.

OBJECT LINKING AND
EMBEDDING
In my opinion, the most interesting
feature for Prime 4.0 is the full ability of
MathCAD to be an OLE container. Anyone
familiar with an Office application knows
how to insert an Object, either by creating
a new object or by inserting an existing
file. The dialog for the insert object
command usually includes an option to
display the file as an icon or to link the
embedded object to the original file.
Finally, MathCAD is getting the same
functionality as office documents, that in
my opinion, is well overdue.
MathCAD is supposed to be a
mathematical documentation system.
While I admit that it does a great job in
that regard, sometimes communicating
an idea takes more than equations and
words. By including OLE objects, objects
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like flowcharts or data tables or even
CAD graphics, the mathematics will
be documented more clearly. Having a
proper OLE container inside of MathCAD
takes the hassle out of file management.
I don’t have to keep track of my source
files independently of my MathCAD
document anymore.

CONVERTING TO OFFICE
While the performance enhancements are
designed to save time, the biggest time
saver for me is better use of the Windows
Clipboard.
Too many times I’ve needed to copy
and paste a small portion of my MathCAD
document into a presentation for
discussion. Each attempt, a dismal failure.
I often have to grab a screenshot of the
area and crop it into something that fits
into my presentation. With Prime 4.0,
copying and pasting multiple regions into
third party applications got much easier.
The focus of the copy-n-paste workflow
is bringing MathCAD regions into MS
Word. Let’s face it, that makes the most
sense. As much as MathCAD is designed to
be a mathematical documentation system,
it’s not a word processor. There is some
content that requires word processing,
including writing detailed engineering
reports, that have the analysis as a small
subset of the overall report. Getting those
MathCAD regions into MS Word resulted in
an obfuscated mess.
While there may be some instances of a
less than perfect transfer, the results are
much better and more predictable than
before. Don’t expect the equations and
graphs to update in real time, though.
For that, you would need to bring in the
MathCAD file as an OLE object into Word.

For the times that copy and paste
doesn’t quite cut it, a new export option is
available. The MathCAD worksheet can be
saved as a Rich Text Format (rtf) file and
that file opened in your favourite word
processer.
The one thing I notice that is still
lacking though, is that Prime 4.0 can’t
save to a legacy MathCAD format. A
special translation utility is still required
to migrate from legacy xmcd and mcd
formats to mcdx format. There is no
translator to go the other way. And
while the translator is available as a
command on the Input/Output ribbon
bar, it is not yet an integral part of the
File Open command. Perhaps that is
something to put on the roadmap because
after I convert a file, I expect it to open
automatically. Opening a converted file
should not be a secondary step in the
process.

IN CONCLUSION
MathCAD Prime 4.0 doesn’t come with
any flashy, whiz-bang features. Instead,
it brings progressive improvements
to real world needs and performance
enhancements. While some users will
complain that their exact workflow from
legacy versions of MathCAD still aren’t
supported, and others will complain that
their legacy worksheets still don’t convert
precisely, each new version of Prime gets
closer and closer. There are time saving
features available in Prime that don’t
exist in legacy versions.
There are other usability features as
well. And, the performance of MathCAD
Prime has, for me, always been superior
than legacy versions. With the integrations
with Creo Engineering Notebook and

2
even Solidworks (since Prime 3.1 via the
MathCAD API), there is a growing ability to
utilise the power of MathCAD in the CAD
modelling phase of design. Hopefully we’ll
be seeing integrations with Solid Edge and
Inventor soon.
In the meantime, keep watching the
roadmap updates via the PTC Community.
MathCAD Prime 5 has some interesting
plot enhancements tentatively scheduled,
performance improvements to the math
engine, and more.
mathcad.com

2 A MS PowerPoint
●
diagram embedded
into a MathCAD
worksheet

Biography: Scott Wertel is a cereal
entrepreneur, combining Cocoa Puffs with
Peanut Butter Crunch long before it was
on store shelves. See what else he’s up to
at aerornd.com

BACK TO BASICS: WHAT MATHCAD DOES IN SIX STEPS

1 MathCAD is an electronic whiteboard. Click anywhere,
●
type anywhere. Begin with a blank sheet or by using one of
the default templates, like this Report.

2 Solve equations symbolically, like these simple
●
derivatives and integrals or more complex equations, using
any combination of variables and constants.

3 Calculate matrix functions or matrix inputs with ease.
●
Even quickly create matrices, like this 8x8 identity matrix.

4 MathCAD uses live mathematical notation. Even solve
●
blocks and if-statements can be created without learning a
special programming language.

5 MathCAD processes Units. Mixed units are handled with
●

6 MathCAD also has very powerful graphing and
●

ease, and results can be displayed in units different than
those used in the calculations.

visualisation tools, but you may need to use legacy products
for now.
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Autodesk PowerMill 2018

Under the Autodesk banner, the former Delcam product range is getting some
serious attention to the workflow between the tools. Al Dean takes a look at what’s
changed in PowerMill, as well as PowerShape and PowerInspect

S

ince the acquisition of Delcam
by Autodesk a couple of
years ago, the development
team behind the high-end
manufacturing products have been
working on bringing the various
products together in a more cohesive
manner, starting with the user
experience in 2018.
This addresses an issue that has been a
potential barrier to wider spread adoption
amongst the manufacturing community.
The products (PowerMill, PowerShape and
PowerInspect) each grew out of a drive to
provide the most suitable environment for
their focus areas, the end result was a set
of software products that had only a vague
consistency in terms of user experience.
Each with their own way of working and
individual approaches to carrying out
common tasks.
While that’s not an issue if you’re
working with just one of those tools, if
you’re swapping between, for example,
PowerShape to wrangle your geometry
into a workable core and cavity, then
switching to PowerMill to work through
those key operations, any differences,
even the slightest, make for a less than

» Product: PowerMill,
PowerShape,
PowerInspect 2018
» Supplier: Autodesk
Price: See text
autodesk.com

optimal experience.
There has also been the simple fact that
while existing users have grown up and
matured with these products, the user
interface (UI) styling isn’t what today’s
users have come to expect.

CONSISTENT USER EXPERIENCE

1 The new
●
PowerShape 2018 UI
showing how you can
adapt tool angle where
you need to — without
recomputation of the
entire operation

While we’ll get onto the functionality
updates for the 2018 release cycle shortly,
the biggest item we need to talk about is
how the UI across all of the products is
changing.
As you might expect, from 2018, all of
the Power Solutions tools are receiving a
makeover at a very core level as Autodesk
is bringing the Ribbon style UI across
the board. While its use varies with each
product, there are, of course, common
aspects across the whole product line.
You’ll find all of the commonly used
tools (view control, shading, etc.) are
in the same place and have the same
icons in all products. When you dive into
the functionality within each one, you’ll
notice grouping by operation or focal
point. In the case of PowerMill, you’ll see
the workflow broken down by tab, from
stock set-up and datum creation, through

operation definition. You’ll also see a
range of additional tabs for the less used
operations and commands. The same is
true for PowerShape and PowerInspect —
typically workflows are the order of the
day and it makes a lot of sense.
What’s interesting is that the team has
taken this opportunity to also expose a lot
of functionality that might typically have
been hidden away in more obscure menus
and dialogs.
In the case of PowerMill, a good
example is the control you have over how
tool-paths are structured (in terms of the
number of points on a curve etc.), which
would have been very difficult to find in
previous releases.
Of course, if you’re an existing user,
this may cause some initial confusion and
require a period of relearning. PowerMill
is the type of system that can be heavily
modified, perhaps to reduce the onscreen clutter or to expose just those
operations used daily.
The good news is that any customisations
made can be carried across to the new UI
and when combined with the standardised
interface’s customisation tools (to create
your own tabs etc.), should get you up and
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running again.
Now that we’ve covered the new user
interface (and existing users have cleaned
up the coffee from the magazine), shall
we take a look at the more functional,
machining related updates to this release
of PowerMill?

FUNCTIONAL UPDATES
PowerMill is a curious beast. Its
reputation was born from its development
and subsequent adoption for the mould
and die industry. That reputation has
been built up over the last 20 or so years
based on a couple of things. One of which
is that the system is tuned for dealing
with the complex forms found in the
mould and die industry. Deep cavities,
a need for high quality surface finishes
and the drive to use the most advanced
machine tools on the market.
This moved from, now standard, highspeed machining strategies, through
wider spread adoption of both positional
and simultaneous five axis machining
methods — mixing in more advanced tools
like on machine verification (OMV) along
the way.
Machining of mould cavities is a
hardcore business. Anything that gets
you to that final set of operations quicker
and gets the mould into production will
be of interest to many. This has been
part of PowerMill’s strength for a good
many years. One of the most unique
things about PowerMill is its ability to edit
toolpaths.

TOOLPATH EDITING
Not in terms of each operation (all CAM
systems do this, obviously), but at a much
more granular level — and do so without
needing to recompute the entire toolpath.

While for simple parts, this doesn’t seem
like a big thing, for the types of surface
machining we’re talking about here, the
ability to edit individual passes or the
connection between those passes is rare.
And it has been part of PowerMill’s unique
selling point for a decade or more. But
that’s not to say that there’s not room for
improvement.
In the 2017 release, the ability to dive
in and adapt the angle of cutter approach
in five axis toolpaths was added. This
allows you to compute an operation, use
PowerMill’s built-in machine verification
tools, find areas of collision and manually
adapt the tool-head and cutter’s
alignment by rotating the cutter and toolhead within the machine’s movement.
Click the cutter, invoke the operation
and you use an on-screen triad to position
the cutter and head to the position you
want. The system then recomputed that
portion of the toolpath in its entirety.
For 2018, this has been extended
to allow much more localised edits.
Essentially, you can find areas that need
tweaking, select them (using a variety of
selection methods), adapt the tool angle
and the system handles the rest; adapting
the transitions between those toolpaths
(to ease machine movement) is handled
automatically, as is the recomputation of
those areas.
This also means that if you have a
complex feature to machine, you can
assign your cutter alignment angles to
each face and have the system work
out the best transition between those
adjacent faces, quickly and easily.
This editability doesn’t end with cutter
approach angles either. The 2018 release
also introduces the ability to do the same
for feed rates for surface groups. It allows

you to define different feed rates for a
surface group and the system handles the
transition between them.
While you might want a ‘global’ feed
rate set for a part, machine and material
combination, there might be instances
where you want to slow the machine
down to machine certain features — most
typically, around thin wall sections,
whether that’s on the tip of a blade in the
power generation market or around thin
walls in cavities or, indeed, electrodes.
While this has its uses in three axis
machining (particularly with high-speed
machines and full flute cutting), it’ll really
come into play with more complex five
axis work, as the combination of smaller
cutter tip movement combined with large
head movement around curved, thin
features (think; the tip of an aerofoil)
could cause surface quality issues.
This lets you spot those areas and slow
things down as you need to — in a single
operation, rather than breaking it up into
separate operations.
This is backed up with a new diagnostic
shading method which colour codes your
toolpaths by feed rate, so you can see
the end results more clearly, rather than
relying on a purely numerical display.

2 The new feed
●
rate control tools
are backed up with
automatic transition
handling and a new
diagnostic display
mode to help visualise
how your part will
machine

STOCK SIMULATION (VIEWMILL)
While we’re talking about simulation of
machine tools, it’s also worth noting the
updates to stock simulation for 2018.
While PowerMill’s Viewmill has been the
stock simulation method, this had two
modes. One which gave you a higher
quality display of your current stock
model during machining, but lacked the
ability to rotate or zoom in. The other
gave you a more dynamic view, but at a
lower level of quality.
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BEYOND POWERMILL: UPDATES TO POWERSHAPE & POWERINSPECT

W

hile PowerMill is
definitely the jewel
in the former Delcam
crown, the product
range has some
serious capability to it, in the form of
both PowerShape and PowerInspect.
Both products have also seen attention in
terms of the holistic user experience and,
again, the new UI is slick and well thought
out — tailored to each system’s workflow
and typical user case. That said, there’s
been work done on the functionality in
both PowerShape and PowerInspect which
is worthy of note.
POWERSHAPE 2018
PowerShape’s tribrid modelling approach
has been through something of a
renaissance of late. In addition to being
able to wrangle not only surfaces, solids
and mesh data into shape, the system also
started to gain more intelligent modelling
tools with the introduction of the Parasolid
kernel a few years ago.
2018 continues this with the addition
of new sketching intelligence that allows
you to not only sketch parametrically
and associatively, but to also drive those
dimension constraints as you would in
most other modelling systems. It might
be hugely useful for most PowerShape
users, but for those looking to build
intelligent and adaptable models (perhaps
of standard fixtures, stock etc.), then it’ll
be ideal.
Also, PowerShape’s ability to work with
mesh data alongside solids and surfaces
is something that has predated more
mainstream tools, which are currently
making a lot of noise about it.
In this release, the tools continue to
mature with not only greater control over
selection (using more intuitive methods),
but also a new automated mesh fixing tool.
This follows the conventions of the existing
“Solid Doctor” tool in PowerShape, that
applies a set of preconfigured checks and
fixes to surfaces, but adapts it for mesh
repair. Again, you have the same ability
to step out of this wizard driven workflow
at any point, fix your geometry manually,
then step back into it to complete the task.
Another mesh related tool, that builds

3
on the region detection tools built into
PowerShape a little while ago, allows
you to quickly find areas of a mesh that
confirm to primitive type surfaces,
whether that’s a planar face, a cylinder or
a fillet or such. These can then be used to
quickly reconstruct a more ‘engineering’
type model from scan data. This release
builds on this with the ‘Extend Primitives’
operation, which will automatically grow
each surface primitive so you have more
geometry with which to ‘trim back’ your
model in a solid or a set of surfaces for
further use. It’s automated and when
combined with the automatic trimming
function, makes light work of what could
be a time consuming process.
The last update relates to the design
of electrodes. PowerShape’s ability
to provide export options to get your
electrodes ready for manufacture and the
shopfloor has been extended with greater
support working alongside Georg Fischer’s
MPP (Multi-Process Preparation) platform.
This is a bi-directional interface that
allows you to pass data back from MPP
to PowerShape to get a better suite of
information for production. PowerShape
gives MPPP the electrode geometry

As you can imagine, these two have now been
combined, meaning you have a single view
model that provides a rich display of stock while
allowing you to pan, zoom and rotate the model.
Elsewhere in this area, PowerMill also provides
much more feedback about areas where rapid
moves are straight into stock, potential collisions
or crashes during simulation — of course, working
either to finite collision or if you don’t want to
fly by the seat of your pants, to within a specific
clearance distance.
These are fed to an onscreen dialog allowing
you to snap between that list and the graphics
windows, so you can see what’s going on. While
generally useful to everyone, when it comes to

and applies your desired surface
finish. MPPP then uses that to calculate
the burn parameters and feeds back the
undersizing parameters to PowerShape,
which is used to adapt the geometry.
POWERINSPECT 2018
Perhaps the biggest news for PowerInspect
is improved collision detection and
avoidance, using the same tools as
PowerMill to detect collisions with the
machine model. Collision avoidance now
also works with operations that require a
probe’s head to rotate on a CNC CMM.
Elsewhere, smaller updates include
the ability to use single points extracted
from scan data for RPS alignments. The
tolerance legend in the CAD view now being
shown on the right (less interference with
the inspection labels).
There’s also a new best fitting algorithm
which has been developed to allow a
measured part to be fitted to a nominal
model according to a required depth
of material. This is particularly key for
machining forgings that require you to
fit the geometry within the forging whilst
ensuring a minimum amount of material/
skin is removed.

five axis work and full machine simulation, it’ll
pay real dividends.

3D OFFSET FINISHING
3D offset finishing enables the machining of
complex surfaces using a boundary or chain edge
as the basis for a toolpath that offsets inwards
from that boundary. While this proves useful
when combined with a ball nose cutter, there
could be instances where the final toolpaths
didn’t quite clear up the remaining stock —
meaning manual finishing or a secondary pass
in that area. To solve this, the 2018 release adds
a centre line pass to the end of the operation to
clear up that last bit of remaining stock.

3 PowerShape
●
2018 allows you to
quickly extend all
surfaces resultant
from reverse
engineering a laser
scan, enabling
quick trimming

2D MACHINING AND TURNING
Alongside the updates and improvements to
3D surface machining, the last few PowerMill
releases have also seen the product break new
ground in terms of adding technology for both
2D machining operations and the introduction
of turning capabilities. The 2D machining is a
realisation that PowerMill’s customers also have
to carry out this type of work as part of the
mould production process and would prefer to
use the same tool they’ve already invested in.
Meanwhile, the addition of turning is to enable
the use of mill/turn machines, for the same
reasons.
In terms of 2D machining updates, the existing
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toolset is pretty standard, but gets
some new tricks courtesy of technology
elsewhere in the Autodesk machining
portfolio.
One such update is the ability to create
a ‘top fillet’ toolpath that allows you
to machine 2D style bosses, but also
incorporate a fillet at the top edges
without requiring an additional operation
— whether that’s done with a ball nose or
a special purpose fillet cutter. Another
update is the ability to cut sidewalls and
bottoms of pockets with a single toolpath.
Previously, this would have required two
separate operations.
Lastly, there’s been an extension
of toolpath simulation and collision
avoidance, with the system now checking
2D operations against not only the cutter
and tool-holder, but also any remaining
stock on the model.
On the turning side, there have been a
few key updates that afford the user more
control over not what can be turned, but
rather how it is done. A prime example
is the greater control you now have over
the order in turning operations — these
can now be limited, reversed, divided
or reordered as you see fit — again,
without having to recompute the whole
toolpath. Another key update for turning
in PowerMill is the addition of greater
collision checking, which now moves
beyond the workpeice and the cutter
to include the machine, tool assembly,
workpeice as well as fixtures and stock.

IN CONCLUSION
There are small scale updates across
all of the tools within PowerMill for this
release, but we’ve highlighted the key ones
applicable to most. Some of these other
updates are industry specific, such as the

ability to reuse the operations designed
for blisk and impeller machining in other
situations. But, ultimately, this release is all
about the user interface, particularly for
existing users.
Autodesk has done the job properly, I’d
say but with a caveat. I’m a firm believer
that not everything needs to conform to the
Microsoft style ribbon UI guidelines — after
all, we’re doing complex work, not jockeying
a spreadsheet.
This has always been my thought with
regards to PowerShape and PowerMill.
The types of workflows and processes are
complex and involved. That said, there are
instances where forcing an established user
community to relearn many of their daily
work practices makes sense.
Ultimately, the move to the new UI has
been made; Autodesk has used a pretty well
considered approach to the design of the
new UI and it’ll make the range of systems
much more accessible to both new and
existing users. Those time served users will
no doubt have some readjusting to do, but
I would expect this to be in the region of
days, rather than weeks.
The reward being more accessible
software, particularly useful for those
looking to push the boundaries of what they
can do, rather than simply rinse and repeat
variations of the same programming jobs.
In terms of updates to the functionality,
it’s good to finally see some greater cross
pollination of technology between these
various tools (as well as other connected
tools such as FeatureCAM). Autodesk now
has a huge amount of manufacturing
knowledge in-house and a large scale set
of technology to back it up. By reducing
duplication of effort across these teams,
you get more thought out workflows and
quicker implementation of new technology

or ideas.
In terms of cost, the bundling of the
various systems here has been greatly
simplified. As with all things Autodesk now,
the products are available on subscription
only. If you’re an existing customer on
maintenance, then nothing changes for
now, you still get all of the updates and
new tools.
To give you an idea of how PowerMill
breaks down, you have three tiers of
product — PowerMill Standard, Premium
and Ultimate. The Standard bundle covers
high-speed three axis, 3+2 (or positional
five axis) machining, 2.5D and turning and
machine simulation. It’s also restricted to
neutral file format import (STEP, IGES etc).
That starts at £2,095 per quarter.
The Premium bundle adds native file
import (including Catia and NX), full five
axis programming, automatic collision
avoidance and offline robot programming
and costs £3,145 per quarter.
Ultimate includes all the above plus
electrodes, blade milling, blisk and impeller
manufacture and ports and manifolds coming in at £3,840 per quarter.
Those costs vary depending on whether
you go for a monthly, quarterly or annual
renewal of your subscription — it’s worth
noting that it also includes phone support
and any subsequent updates during your
subscription.
Finally, this release is the first time that
there’s been trials available for PowerMill.
Each of the products we’ve talked about
are now available for 30 day trial of the
highest level of bundle. There are some
restrictions, such as PowerMill only
allowing post processing of three axis
toolpaths, but it’ll let you get a feel for
how the systems work.
autodesk.com/manufacturing

4 PowerMill’s 2D
●
machining capabilities
are growing with
each release — now
allowing you to
machine sidewalls
and the bottoms of
pockets in a single
feature, as well as
a new operation for
machining top edge
fillets
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Kenesto

What if you want to combine the freedom of the networked drive with more formal
access control and are perhaps looking for a little workflow? Al Dean investigates
Kenesto, which offers all this but without the overheads of a full scale PDM system

T

he shared drive is common
in engineering and design,
particularly when you have a
smaller team, working across
multiple projects and don’t have the
additional budget for a larger scale,
more complex data management
system.
The idea behind it is simple: have a single
point on the network where everyone
stores their data. While it makes sense at a
conceptual level, the reality is that errors,
bad practice and poor management can
quickly become an issue. As soon as you
get someone changing how data is stored,
duplicating data or not adhering to the
rules, it can get messy very quickly.
There’s also the issue that, while there
are single data file types (I’m thinking
Microsoft Office docs, PDFs, etc.), CAD
systems have dramatically more complex
relations between the various constituent
pieces. A drawing file can reference
assemblies and parts. Assemblies can
reference parts, sub assemblies and
standard parts. You can have parts or
sub-systems shared across multiple
product models. And that’s without even
considering revision and version control,
never mind multiple users working across
multiple folders.
While the idea of a shared drive has
been around for decades, the wider
spread acceptance of the cloud as a
means for doing much the same has
risen to prominence recently. Services
like OneDrive or Dropbox take the same
concept of a shared drive and enable
them across multiple sites, integrate
synchronisation and more. Again, the
same issues of greater potential for
duplication of work, lack of control and
a lack of understanding of CAD data’s
complex hierarchies mean that the
same issues can arise with cloud-based
approaches, just as they could with
network-based shared drives.

1

2
» Product: Kenesto
» Supplier: Kenesto
Price: $25 per user,
per month
kenesto.com

ENTER KENESTO
Kenesto stepped into this environment a
few years ago. With a team comprised of a
PTC, SpaceClaim and SolidWorks founder
and former Autodesk executives, Kenesto
initially focussed on building a cloudenabled workflow-based management
system, but with the release of its Kenesto
Drive service, took a slightly different path.
At its core, Kenesto’s proposition is
simple. Your design and engineering
team uses its Kenesto drive service as

1 Kenesto Drive is
●
a virtual LAN drive
that pairs files
with Kenesto cloud
2 Kenesto Add-in
●
for SolidWorks:
dependencies,
revisions, where
used, managing
vaulted files directly
from the SolidWorks
application and more

the central repository for all design and
engineering data.
It acts in the same way as any other
cloud-based folder sharing service does
(such as Dropbox et al), but the team has
also added layers on top to provide more
control (in terms of access, workflow and
management), more collaboration tools
as well as a greater understanding of the
complexities of CAD data.

INITIAL SET-UP
Once you’ve registered for Kenesto,
you can begin to either install it locally
or do the preparatory work in terms
of folders and such. I would suggest
getting your install straight first, which

means installing the Kenesto Drive app.
Once rebooted, a quick peek in Windows
Explorer shows you the connected drive
just the same as any other — but with
some new tricks up its sleeve.
The first is that you create the folders
and project containers as you need to.
This can be done through the Kenesto web
interface (which gives you full control)
or using the pretty standard and familiar
Windows tools.
Whichever way you go, there are two key
types of folder. The standard folder for
data and the “Vault” folder. The latter is
a revision managed folder, so you’ll have
much more control over changes to this
— perhaps being most useful as you move
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data from development into production
and manufacturing release. It’s also worth
noting that these folders can also be set
to “remain cached”, which we’ll get onto
later on.
For now, once your folders are in place,
you can then start to explore Kenesto’s
other features. Perhaps a good point of
call is to start to define the team around
your data and the different levels of
access available.

USER ACCESS DEFINITION
The next logical step in set-up is to start
to add additional users. Here, you have
a great deal of control. Users can be set
up individually, assigning access rights
(and restrictions) as you go, or, perhaps
a more efficient method, defining user
groups and access rights associated to
each group then assigning users to those
groups. Whichever route you choose, it’s
pretty quick and handled nicely. Once
that’s done, you’re then ready to start
using the system.
Essentially, Kenesto works like any other
drive on your machine. It’ll handle conflict
resolution with data. If you have instances
where your team need to take data off-site
or expect to be offline, the system also
has an “always cache” option. So Kenesto
will ensure that you have the most up to
date data available locally, allowing you to
work with it as you would normally, while
offline, then synchronise any changes
when you reconnect.
Using the “Vaulted” folders takes this
a stage further, allowing you full revision
control — particularly when combined with
the more advanced workflow design tools.
It’s also worth noting that there have
been add-ins for both SolidWorks and
Solid Edge that give you ‘in-CAD’ tools
to interact with Kenesto, run various
searches (such as Where Used, calculate
dependencies) as well as carry out part
replacement processes and more, directly
from those CAD systems.
The latest update also introduces the
ability to enable advanced security. This
ranges from encrypting your local cache,
enabling two-factor authentication or set
to continuously asking for the password
during work in the drive both offline and
online.

EXTENDING SOPHISTICATION
What’s interesting is that Kenesto
also has a wealth of tools to help with
extending your use of automation and
project management. These range from
simple task assignment, through to
more sophisticated workflow design and
implementation tools.
This means that you can take your
existing users and groups and start to
construct your own processes, involving
both internal and external team members
(where needed) and flesh out replications
of your existing business processes.
As ever, this is a highly configurable and
open environment, so you can go as light
or as deep as you want. What’s key is that
once you have your data in place and your

3

1 Caption
●

4
users set up in terms of access, creating
workflows is pretty easy and you can really
go to town if needs be. That said, a system
like Kenesto truly excels when you want
to keep things as simple as possible, only
adding in complexity where you need it.

IN CONCLUSION
Kenesto is an interesting proposition for
many folks who need something more
centralised, but don’t want to get into
the world of PDM. Whether traditional
network based or more new school
cloud-based, shared drives solve a
problem of data sharing. The issue with
generic services is that they have no
comprehension of the complexities of CAD
data and don’t have much in the way of
formal revision control.
This is where Kenesto can step in and
help, by adding these missing items, along
with specific viewing tools and the option
to start to add in workflow management.
How does it stack up in terms of price?
The first thing to know is that there are no
limits on data storage capacity (which is a
biggie for many considering today’s data
rich systems and documentation).
It’s also key to note that you only need
to buy access for those that are creating
or editing data or engaging in workflows

(such as sign off). These users are priced
at $25 per user per month. If you want to
add access to folks for pure viewing that
doesn’t incur a cost.
Let’s compare this to a leading general
purpose tool like Dropbox. At the moment,
the base pricing for Dropbox for Business
is $15 per month, per user.
Kenesto gives you the same unlimited
data storage, CAD specific viewing and
collaboration tools, greater control over
that data in the context of engineering
(such as the vaulted folders for revision
control), then the potential to add in tasks,
workflows, discussion and much more.
Once the set-up is done, you’re pretty
much ready to go. There’s little training (if
you’re used to working with shared drives)
and there’s certainly very little in the way
of administration and configuration.
As a potential solution for those that
aren’t keen on PDM, but want to retain
more control over their processes, it’s
certainly a compelling service to consider.
It works how you expect, has room to
grow the sophistication of your use of it
and it’s one that’s priced comparatively
closely to more general purpose
tools, rather than consultancy and
implementation cost heavy PLM solutions.
kenesto.com

3 Kenesto Add-in
●
for Solid Edge:
dependencies,
revisions, where used,
managing vaulted files
directly from the Solid
Edge application and
more
4 Kenesto’s browser
●
based access includes
some nifty CAD
viewing and mark-up
tools
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openBOM.com
The Bill of Materials is key to every design and engineering project but is often a
secondary thought in many CAD and data management applications. Al Dean looks
at a cloud-based system that aims to redress the balance and improve access

L

et’s consider the tools that
design and engineering
departments use on a daily
basis. Not just the fancy pants
3D CAD, high-end visualisation or CNC
programming tools, but those more
mundane tools. I’d place good money on
the fact that, amongst the mix of Word,
Outlook and Powerpoint, there’s a good
smattering of Excel in there too.
Excel has been at the core of engineering,
in particular, for decades now, ever since
the Windows PC took over from the Unix
workstation. Excel is everywhere and in
many cases, its a royal pain in the backside.
Whether it’s results tables from physical
tests, plotting sales or inventory counts or
whatever the use is, Excel is omnipresent.
Why? Because it’s the one spreadsheet
that’s available to everyone.
One workflow and process that’s key to
engineering projects is the management
of the Bill of Materials (BOM). The BOM is
the lifeblood of every project. It defines
not only what parts are required, but
typically suppliers, lead times, materials
requirements and much more.
Every organisation has its own template
for BOMs and every organisation manages
and collaborates around them differently.

» Product: OpenBOM
» Supplier: Newman
Cloud
Price: Free to $50 per
month for team
openbom.com

1 openBOM’s
●
integrated approach
to Onshape takes
advantage of the
cloud, pulling rich data
from your geometry
files to build your BOM
accurately and keep it
up to date
2 openBOM’s
●
integration with
SolidWorks shows how
the system pulls data
(including graphical
thumbnails) for
each local part and
assembly

So why is it the case that, if the BOM is
so fundamental, the tool of choice for
its management is, more often than not,
Excel?

WHY IS THE BOM SO KEY?
One of the benefits of 3D assembly
modelling is that you now have the ability
to create rich data that reuses what
you’ve created in the form of geometry
and metadata associated with each part.
Drawings can now have automatically
generated assembly drawings, with
associative parts lists. It’s this list that’s
often the basis for any BOM — whether
that’s on a drawing, held in a PDM system
or exported, you guessed it, to Excel.
But of course, while 3D CAD tools
are excellent at allowing you to define
geometric, mechanical parts (and
most are now allowing electronics and
electrical data in some form or other),
there are many more items that need to
be included on the BOM.
That might be non-drawn parts that
need to go in the box for your products
— such as manuals, lubricants or spare
parts. It could also be a variety of power
cables for regional variation. These days,
it might even be software that’s loaded

onto the product. All of this data needs
to be added to your BOM to accurately
represent the state of your product.
Again, the richness of engineering and
manufacturing results in a final BOM,
or different versions of it, that mean
different things to different people and,
often, within the same team. In short,
managing that with a pretty static tool
like Excel is going to cause headaches.
There’s very little in the way of
collaboration or traceability (other
than the tools built into the more webconnected versions of Office these days),
or associativity to the originating form
(meaning design changes need to be
replicated to the BOM manually).
When it comes to today’s outsource
heavy world, this gets even more
complex. Have your suppliers got the
most up to date BOM they need? Are you
giving away more information than you
need to? Have you got a team of folks
staring at a spreadsheet all day when
they could be solving more interesting
engineering and design challenges?
These are questions that the team at
Newman Cloud look to answer with its
openBOM cloud-based BOM management
tool.
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2
TAKING A DIFFERENT APPROACH
Founded by former executives of Autodesk,
Enovia SmarTeam (to name, but a few), Bostonbased Newman Cloud’s openBOM is laser
focussed on taking that rich source of information
held within your BOM and making it not only
more centralised, but also more shareable.
It does the first portion of this by giving you
quick and easy tools to generate your BOM either
from scratch, from an imported speadsheet or
perhaps, more interestingly, imported from your
CAD system.
At present, the company has integrations for

Inventor, Solid Edge, SolidWorks, Onshape, Fusion
360 and Altium. On a per-fee basis, CATIA, NX,
and PTC are also available.
These extract your parts lists from an assembly,
reformat them for a tabular display and extract
any meta-data you’ve got associated with your
geometry file (such as supplier, description,
material). Importantly, they also carry across any
part counts, so your parts lists replicate nicely.
They’ll also pull a graphic thumbnail of each part,
which is proving very popular with customers —
particularly when using the BOM as the basis for
a request for quotation (RFQ).

ADAPTING YOUR BOM
You then have the ability to edit that parts list
as you see fit. Additional columns can be added
(with associated data), as well as items (ideal for
non-drawn parts) and much more.
A more recent update has also added the ability
to create multi-level BOMs, so your BOM will show
sub-assemblies as grouped items. These can,
of course, be created manually as well, should
needs be, or should you want to arrange things
differently in the BOM view.
Essentially, openBOM is a cloud-based
spreadsheet tool that removes all of the

WORKFLOW: BOM-BASED COLLABORATION WITH ONSHAPE + OPENBOM

1 openBoM is an integrated Onshape app. BOMs can be
●
generated directly from an assembly or Part Studio.

2 openBoM generates a BOM based on options such as
●
single level, multi-level, and part lists. Including all relevant
meta-data such as quantities, dimension, materials, etc.

3 openBoM shares a BOM allowing collaboration and parallel
●
work across engineering, manufacturing and purchasing.
Changes are automatically captured and revisions managed.

4 BOMs can be inserted into Onshape drawings. Changes
●
are automatically updated in the drawing BOM.

5 openBoM supports ‘Where used’ queries across different
●

6 openBoM can share a BOM with people without an
●

BOMs using unique identifiers to track common parts.

Onshape account.
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3
additional functionality you’d find in more
general purpose tools and lets you focus
on this task alone.
Of course, now that you’ve got your BOM
in place and ready, you can then start
to collaborate around it. Access can be
granted to those that need to view or view
and edit it — just as you would imagine for
any cloud-based system.
openBOM makes your BOM visual by
inserting thumbnail previews and for
cloud systems, allowing direct links to CAD
models by enabling access to the model
without a CAD account.

HANDLING DESIGN CHANGE
What we’ve described here is pretty
much standard fare, but where openBOM
gets really interesting is how it handles
changes. Firstly, the system is revision
managed. Any updates/edits or changes
are tracked and a full history is available,
showing who did what and when.
Another factor to consider is that the
links it establishes to your CAD system
means that any updates to the originating
data will replicate across to openBOM.
Create a new version in Fusion or Onshape,
and the BOM carries across, adding/
removing and editing part counts and such.
Interestingly, and a pointer to where
the future lies for openBOM, is with its
Onshape integration. Because the two are
cloud-based, the company has been quick
to implement a bi-directional associativity
between the BOMs in both. This means that
any edits to the BOM made in openBom can
be pushed back to the Onshape model.
That means that folks responsible for
BOM management don’t have to push this
in Onshape (or badger a designer to do it);
rather they can use a tool appropriate for
the task at hand and propagate it back to

the CAD-focussed source.
Another factor that’s worth considering
is that openBOM also works in a similar
manner to your standard PDM system,
in that, if configured correctly, you can
ensure that common parts between
different projects are linked.
This means that “Where used” searches
can be run against parts. This will look
across all active projects and give you a list
of where that part is found. That’s not only
useful for change management and quickly
assessing design or supplier impacts,
but also leads nicely onto inventory
management.

PARALLEL ACCESS & EDITING
The final factor to consider is
collaboration. Managing BOMs,
particularly once they spread outside of
the design and engineering department,
means that revision management becomes
a headache. Not official revisions, but
rather ensuring that the work being done
by multiple parties is reconciled correctly.
Imagine if you issue a spreadsheet BOM
and your purchasing folks start to add
data relating to lead times, suppliers
and material specs. Then a design
change happens. That work already done
elsewhere in the organisation needs to be
added back into the new BOM.
What’s a better approach? Having
everyone fighting over multiple copies
that are floating around your company or
having a single source that anyone can
edit, in parallel?

EXTENDING USE INTO
INVENTORY
Alongside the pure BOM related functions,
there’s also a set of tools outside of this
focus that work alongside them. Perhaps

the most interesting is the ability to
use the data you’ve already collected to
manage inventory. While this isn’t intended
as a full inventory management system,
for start-ups or perhaps within the design/
prototyping office, it could prove useful. By
allowing you to link parts across multiple
assemblies, it’s possible to conduct part
counts and manage these against existing
stock.

3 openBOM’s bi●
directional link, allows
you to push adapted
and finalised BOMs
back into Onshape for
reuse in drawings

IN CONCLUSION
BOM management is something that
many are involved in and to do that with
a higher-level of integration with your
3D design system means the adoption of
a fuller-scale PDM system. The reality is
that for many smaller organisations this
is overkill, which is why they turn to the
next best thing — Microsoft Excel — and, as
we’ve established, it isn’t the best tool for
the job at hand.
This is where OpenBOM sits. It provides
an eminently accessible set of tools for
BOM management, integrates well with
common 3D design systems (and the level
of that integration is maturing nicely) and
removes much of the clutter you’d get from
trying to do this in Excel.
By adopting this type of simple, nimble
and highly focussed approach, openBOM
gives you BOM management mixed
with some cloud smarts and greater
shareability and accessibility.
For teams that are looking for something
ideal for the prototype to production
introduction, it’s perfect. You’ll save
time, gain some intelligence (through
automated updating of BOMs) and have the
potential to extend access to that critical
information and without having to carry
out a full-scale PDM implementation.
openbom.com
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DesignDataManager (DDM)
Data management is often perceived to be complex and time consuming, but
does it have to be? Al Dean looks at a multi-CAD system that promises quick
deployment and a set of scalable capabilities

C

SI’s DesignDataManager (DDM)
has been on the market for over
two decades. Its background
grew out of a requirement in the
PTC user community for a more simple
engineering data management solution
than was offered by PTC at the time.
While that is its heritage, the intervening
years have seen the system grow up in
terms of increased capability and which
systems it works with (namely, all of them).
As that expansion of both aspects has
continued, the system has also kept up to
date with user requirements and its two key
tenets — simplicity and affordability — have
remained. So let’s take a look at where
things are now.
It’s at this point that you start to get a feel
for DDM’s focus on ease of implementation.
Whereas data management systems are
renowned for being overly complex and
requiring large amounts of consultancy to
set up, DDM has been developed to keep
this to the bare minimum and configured in
a way that gets you up and running quickly.
There’s even a 30 day trial — something that
is rare in the world of data management. So
let’s step through the process to give you a
flavour.

» Product:
DesignDataManager
(DDM)
» Supplier: CSI
Limited
Price: See text
designdatamanager.com

1 DDM’s various
●
interfaces, from the
DDM client for data
management, search/
retrieval and workflow

SETUP & CONFIGURATION
DDM is a client server-based data
management system — as such, you begin
with the server set-up, then connect the
clients to it. Download the software and
the install wizard checks to make sure
you have the correct server version and
prerequisites in place. Essentially this
comes down to needing Microsoft Server
2012. That’s about it.
You then start to install your client
software and, here, things get interesting.
DDM supports not only its own client
application, but also integrates into
the majority of CAD systems on the
market today. Not just in terms of
a cursory integration but true, in
window integration, so use of your data
management system becomes an integral
part of your CAD system (undoubtedly a
good thing).
At present, there are integrations
with the likes of SolidWorks, Solid Edge,
Inventor, Creo Parametric, IronCAD and
AutoCAD, all of which come ready out of
the box. It’s also worth noting that the
system also facilities the management
of any other office documents, such as
Microsoft Office, Adobe documents, even

single files, such as Rhino, for example,
so any related documentation can also be
stored in its vault.
The install process asks for some
technical information regarding ports
and which systems you want to integrate
with (no matter which system/s you
run, you manage your data in the same,
centralised database).
Other than setting up basic user
accounts, the system is now up and
running. You’re then going to need to
map the system’s capabilities to your
data management requirements and
then define the way it works for your
organisation’s requirements, processes
and workflows — and this is where things
get very interesting.

BUSINESS PROCESS
INTEGRATION
Business Process Integration is a phrase
that will probably strike fear in the
heart of anyone that’s touched a PDM
or PLM installation. While it has become
a synonym for costly consultancy and
configuration, the core idea is valid and
deceptively simple — something that CSI
has focussed on for DDM.

60 MAY 2017 DEVELOP3D.COM

p60_61_D3D_MAY17_CSI_DDM.indd 60

21/04/2017 17:41

Once your infrastructure is up and
running, you then need to start to flesh
out how you’re going to use the system —
and you might typically do this yourself.
Whether you simply want to centralise
data storage and add in some version or
revision management, the system also
holds a huge amount of greater potential.
If you want to get into
compartmentalising your work by project
or customer, you can. It’s a simple case of
switching that option on. If you want to
dive into automation of part numbering,
you switch it on. Options are there for
all manner of design and engineering
management systems.
If you then want to start to add in
workflow and process management,
the system is supplied with a number of
workflows out of the box. These cover
most common processes, from simple
ECR/ECO workflows (with full visibility
and traceability of decisions and sign-off),
right through to non-conformance with
the shopfloor or stock room/inventory,
supplier audits and much more.
The goal here is that you start with the
basics, get users used to it, then start to
add in the advanced capabilities as use
and time demands. Think configuration,
rather than customisation.
Interestingly, this has downstream
benefits, particularly for those responsible
for administration of the system. Because
you’re configuring templates, rather than
wholesale customisation, you can adopt
software updates quickly. This is opposed
to updating base software than having to
do all the configuration work over, each
time (something that causes PDM and, in
particular, PLM implementations to stall
quite often).
Elsewhere, there are additional addons for helping to expand the reach of
the data held within DDM to a much
wider audience than traditional design
and engineering and management, in
particular with the DDM Web module,
which allows you to expand use and
interaction with that data using browser
based clients, rather than the heavier CAD
focussed install.
Now we have an idea of the install,
set-up and admin from a business
perspective, how does it look to the
designers, engineers and managers who
are using the system?

USER EXPERIENCE
Let’s look at the design and engineering
user first. These would typically interact
with the system through their CAD
system. Once installed, each CAD system
gets its own ribbon tool-bar and icons to
interact with the DDM database.
This allows you to push your data, once
in a fit state, into DDM to start managing
it. As an example, from within SolidWorks,
this is done by simply hitting the Save
icon. The same is true whether you’re
using SolidWorks, Creo, AutoCAD or any of
the other supported systems.
That operation brings up the DDM
interface into which you start to define

the data management meta-data.
As you might expect, this is fully
configurable in terms of fields that can
be captured, whether that information is
mandatory, and much more. Once you’ve
filled out these fields, you save it to DDM,
the data is moved to the database and it
becomes “managed”.
DDM has a pretty sophisticated
understanding of the more complex
structures of most 3D design systems, so
it inherently handles assembly and sub
assembly relationships, configurations
or part variants (if your CAD system
has them) and the relationship between
referenced parts, assemblies and
drawings.
Subsequent edits are version managed
and if you’ve enabled it, you have full
release management as well.
It’s here that the system moves beyond
pure workgroup management and gets
you into some serious PDM territory. In
a multi-user environment, the ability to
restrict access and editing to released
components or sub-assemblies is a must
— DDM has these capabilities at its core
and the level of sophistication you want to
get into depends on your requirements.

DATA REUSE
One of the universal benefits of working
in a managed data environment is, of
course, data reuse and reduction of
repetitive work. It’s here that DDM’s
search interface comes into its own.
Whereas search is almost a secondary
thought in other PDM systems, within
DDM it’s the main focus on the client
interface.
Search can be done on a holistic level,
across all of your data, filtered, organised
and drilled down through. If you search
by text string or by filtered classification,
the system not only shows you rich
information about each result, but also
allows you to drill into related data, such
as where a part is used.
This allows you to not only find data to
reuse easily, but to also have immediate
knowledge of the affects of any edits or
revision of that data.

AND THE NON-CAD USER?
Of course, away from the CAD user, there
are plenty of folks within any organisation
that need to have access to this rich set of
data or to interact with BOMs, workflows
and processes.
Here, there are a number of options.
They can, of course, use the DDM Office
client application, this will give them the
ability to carry out full search and use
of the data, the ability to administer the
system as well as participate in workflows
and business processes.
If you also want to provide access to
the information in a more widespread
but more controlled manner (two often
opposing ideas), then the DDM Web
module allows this. This opens up access
to the data (that you want to offer or
provide access to) through a web browser.
That makes it ideal for all manner of



DDM is
industry
proven and
accepted
in a range
of sizes of
companies,
from
one-man
bands (yes,
really),
through
a host of
small to
medium
companies
to large,
household
names
managing
data across
multiple
sites
around the
globe



folks involved in design and production,
whether that’s on the shopfloor,
purchasing or marketing as well as those
outside your firewall, such as suppliers or
customers.

BUSINESS SYSTEMS
One of the more advanced capabilities
that CSI also includes is the ability to
integrate DDM’s data and meta-data with
your other business systems, be they
MRP, ERP or something else.
With DDM you can automate the passing
of information to a number of different
systems, out of the box. You essentially
need to tell it what you want to pass
across and when (in terms of revision
change perhaps). It then passes this
information into the appropriate folder
and it automatically gets picked up by the
other system.
Here, there are a number of options.
They can, of course, use the Windowsbased client applications, but with the
addition of the DDM Web module, this can
be reduced to a browser based interaction
method. Both are equally as valid and
in these times of smartphones, having
a lightweight view into your company’s
processes and data, can be incredibly
valuable.

IN CONCLUSION
While we’ve covered the basics of DDM,
I should make the point that the system
is rich in terms of capability, but that
shouldn’t be construed as meaning costly.
In fact, DDM’s pricing is something that’s
worth detailing — mostly because it’s
surprisingly clear cut.
DDM Office, which gives you
management of common office docs,
costs: £600 per user (£150 pa for support),
if you want Office plus CAD integration (for
all systems it supports), that’s a little more
at £1,000 (£300 pa for support).
If you want to add in the web
components, then that’s £2,500 and,
worth bearing in mind, that’s for an
unlimited number of users. If you want to
run the system across multiple sites, then
there are additional costs to cover both
database and full file vault replication
(£1,200 and £1,800 per site respectively).
That’s the whole price list. There’s no
tiered price, no per CAD module cost, no
add-on costs for different workflows and
processes.
DDM is industry proven and accepted in
a range of sizes of companies, from oneman bands (yes, really), through a host
of small to medium companies to large,
household names managing data across
multiple sites around the globe.
Anything that moves data management
away from being a customisation and
consultancy heavy process to something
that fits better with the requirements of
today’s engineering world is a good thing.
DDM wins in terms of ease of
implementation speed, configurability,
support for multiple systems and, of
course, on price.
designdatamanager.com
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AMD Radeon Pro WX 4100 GPU
» AMD’s new low profile GPU cements the role of the Small Form Factor
(SFF) workstation as a workhorse 3D CAD machine, writes Greg Corke

E

ighteen months ago, AMD
changed the face of the
Small Form Factor (SFF)
workstation. The launch
of the FirePro W4300
professional graphics card in late 2015
gave these compact desktop machines
the kind of 3D performance that was
previously only available in standard
desktop towers.
Now AMD has raised the bar again with
an even more powerful GPU, designed
specifically for SFF workstations. The
Radeon Pro WX 4100’s low-profile
form factor makes it compatible with
workstations like the Dell Precision 3420
and the HP Z240 SFF.
With a smaller end plate than a full-height
graphics card, the GPU features four Mini
DisplayPort outputs, which are capable of
driving four 4K displays. If your current GPU
uses standard DisplayPort, you will need to
make sure you have the appropriate cables
or adapters.
The Radeon Pro WX 4100 is built on
AMD’s Polaris architecture which features
a 14nm process technology that helps
reduce power consumption. It is rated at a
reserved 50W and features 4GB of GDDR5
memory, which is more than enough for
most 3D CAD-centric workﬂows.
For this review, we tested the Radeon

Pro WX 4100 inside a standard tower
workstation (Scan 3XS Ultimate 2D Plus,
as reviewed in the April 2017 edition of
DEVELOP3D) and not a SFF workstation.
The primary reason for this was so we could
see how it performed alongside higher-end
GPUs like the AMD Radeon Pro WX 5100
and Nvidia Quadro P2000.
We would have liked to have seen how
it compares to the FirePro W4300 that it
replaces, but we did not have one available.
Instead, we used the FirePro W5100 which
offers very similar performance. In
our December 2015 review
we found the FirePro W5100
to be around 2-5% faster
than the FirePro W4300.
Finally, we had also hoped to
test Nvidia’s new low-profile
GPU, the Quadro P1000.
However, our sample did not
arrive in time.

» Product:
Radeon Pro WX 4100
» Supplier: AMD
Price £252 + VAT*
pro.radeon.com/wx
*price from scan.co.uk 4/4/17

PERFORMANCE
We tested the Radeon Pro WX
4100 with two professional
CAD applications — SolidWorks 2015 and
Autodesk Revit 2015 — and two ‘game
engine’ design viz tools, Autodesk LIVE
(now called Autodesk Revit Live) and
Bentley Systems LumenRT.
When viewing models in shaded with

Autodesk LIVE (Villa Enhanced Scene)

The AMD Radeon Pro
WX 4100 features
four Mini DisplayPort
1.4 outputs

LumenRT (Hotel Scene)

Frames Per Second (FPS) (bigger is better)
AMD driver 16.50.2701 | Nvidia driver 375.86

Frames Per Second (FPS) (bigger is better)
AMD driver 16.50.2701 | Nvidia driver 375.86
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AMD driver 16.50.2701

Frames Per Second (FPS) (bigger is better)
AMD driver 16.50.2701 | Nvidia driver 375.86
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5.73

7.37
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SolidWorks 2015 SPECapc (FSAA) (shaded with edges composite)
|

33

20

48
38

8.5

edges mode in SolidWorks we found very
little between the AMD GPUs at FHD
(1,920 x 1,080) resolution. It was only
when ramping up the visual quality with
RealView, shadows and Ambient Occlusion
that differences started to appear. Here,
the Radeon Pro WX 4100 demonstrated
a 16% lead over the FirePro W5100. The
Radeon Pro WX 5100 had a
24% lead over the Radeon
Pro WX 4100.
The Nvidia Quadro
P2000 was notably faster
than the Radeon Pro
WX 4100. In SolidWorks
this ranged from 26% in
shaded with edges mode to
47% with RealView, shadows
and Ambient Occlusion. However,
considering the Nvidia Quadro P2000 is
a full height GPU and costs nearly twice
as much as the Radeon Pro WX 4100 this
came as no surprise.
Benchmarks tell an important story, but
mean nothing without context. In general,
we found the Radeon Pro WX 4100 to
handle pretty much anything we threw at it
in SolidWorks at FHD resolution. All our test
models could be manipulated smoothly,
even when viewed with realistic materials
and shadows.
In Revit, the 13 Frames Per Second (FPS)
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4K

AMD Radeon Pro
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FHD

4K

Nvidia Quadro
P2000
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HARDWARE REVIEW

1

2

1 The Radeon Pro WX 4100 is designed for
●
Small Form Factor workstations like the
HP Z240 SFF, which is a mere 100mm (h) x
338mm (w) x 381mm (d) in size
2 Test machine: Scan 3XS Ultimate 2D Plus
●
workstation, ‘Kaby Lake’ Intel Core i7-7700K
CPU (4.6GHz), 32GB RAM, NVMe SSD and
Windows 7 Professional

we got made it a little hard to position our
large test model quickly and accurately
but, in this highly CPU limited application,
no amount of graphics processing would
overcome this.
We also tested the Radeon Pro WX 4100
at 4K resolution (3,840 x 2,160) using an
HP Z24s display. In SolidWorks shaded
with edges mode performance fell by 58%.
However, this didn’t really become an issue
until we turned on RealView and Ambient
Occlusion. Then, some of our test models
became a little sluggish. The SPECapc for
SolidWorks 2015 benchmark reported a
143% drop in performance.
For design visualisation proper, the
Radeon Pro WX 4100 delivered satisfactory
performance in two of our demanding ‘game
engine’ benchmarks delivering scores of 17

and 38 FPS. But it wasn’t really up to the job
at 4K resolution as performance dropped to
between 6 and 10 FPS respectively.
We also tested the Radeon Pro WX 4100
with a beta release of AMD’s GPU renderer,
Radeon ProRender for SolidWorks. While it
delivered our 1,280 x 1,024 resolution test
render in a respectable 358 seconds, if you
take your GPU rendering seriously using
applications like V-Ray RT we recommend
you invest in a more poweful GPU like the
Radeon Pro WX 7100 or Quadro P4000 —
or multiple thereof.

CONCLUSION
Considering that the Radeon Pro WX 4100
costs just over £250 Ex VAT, it looks to be an
excellent choice for mainstream 3D CAD. The
fact that it can deliver the kind of performance

SolidWorks 2015 SPECapc (FSAA) (shaded with edges composite)
AMD driver 16.50.2701

|

Nvidia driver 375.86

7.37

SolidWorks 2015 SPECapc (FSAA) (shaded with edges + RealView +
shadows + Ambient Occlusion composite)
AMD driver 16.50.2701

|

Nvidia driver 375.86

28.17

6.20

5.84

5.73

it does in a SFF workstation is a huge bonus.
SFF workstations used to be about 2D and
entry-level 3D CAD. Now, they can satisfy more
demanding 3D CAD users, giving fewer reasons
to invest in a tower workstation that takes up
valuable desk space.
The Radeon Pro WX 4100 does start to
show its limitations when used for ‘game
engine’ design viz applications. Here, you’d
probably want to step up to a tower with a
Radeon Pro WX 5100 (£356 + VAT), Nvidia
Quadro P2000 (£470 + VAT) or higher – and
definitely if you plan to use a 4K display.
We look forward to seeing see how
Nvidia’s new low profile Quadro P1000 GPU
(£348 + VAT) compares and what it brings
to the growing SFF workstation market. On
paper it looks to be a big improvement over
the Quadro K1200 it replaces.
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DEVELOP3DSERVICES
TO ADVERTISE YOUR SERVICES HERE CONTACT STEVE KING
STEVE@X3DMEDIA.COM | +44 (0) 20 3355 7314 | +44 (0)7850 507362

Welcome to DEVELOP3D’s professional
services section for product development
professionals.
To see your service advertised here,
please contact Steve King.
steve@x3dmedia.com
+44 (0)20 3355 7314 / +44 (0)7850 507362

PRODUCT SALES & BUREAU SERVICE
• 3D Systems UK distributor
• New, ex-demo & 2nd-user systems
• Service, support & materials

Tel: 01420 88645
www.cdg.uk.com
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PROFILE

WHERE
I WORK
MARK PRITCHARD
DIRECTOR OF DRIVE
IN SURREY

“

W

e’re a small
automotive
design
consultancy with
clients ranging
from large
OEM’s to niche vehicle manufacturers.
Despite its discreet appearance from
the front, our building houses a large,
airy studio space. We occasionally think
about moving to bigger premises, but we
know we’d struggle to find somewhere
with as much character, light and
privacy. Even after 15 years, some of the
locals don’t know we are here! The rest
of the office is segmented into smaller
rooms, with the usual array of design
equipment, including a 3D printer,
render farm and a lot of car-related
objects we’ve collected over the years.”
What are your weapons of choice?
For our designers it would still have to be
pen and paper. Easily the most powerful
tool in our armoury.

1

2

3

4

5

6

What technology/product couldn’t you
live without in your workspace?
We couldn’t do without our 3D modelling
software (Autodesk Alias). Sketching is
the most fun part of car design but it gets
technical very quickly.
What is missing from your toolset?
We’d love to have a full-size clay
modelling plate in-house. It is still a very
valuable part of the design process.
Is there anything that would make your
design process run smoother?
With so many departments, personnel
and suppliers that are involved in creating
and producing a car, I’m always surprised
how smooth most projects actually run.

1 Drive is based in an
●
old converted bakery in
Ripley, Surrey
2 The main studio space
●

4 Daily tools. Pens,
●

3 You’re never far from
●

6 We are incredibly lucky
●

anything car-related in
the office

paper and Photoshop

5 Come lunchtime, the
●

aerobee is always out

to have so much natural
light
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THE LAST WORD

After a couple of weeks spent looking
at data management related tools,
Al Dean has a little rethink. It might
not be the most interesting of
subjects, but it’s one that’s seeing
some innovation and fresh thought

N

o one went to college to study
entering things into cells on a
spreadsheet (except, maybe,
accountants). Yet, when we think
of data management, that’s the
first thing that comes into our mind — at least it
does for me.
At DEVELOP3D, we’ve always thrived on
writing about the creative aspects of design and
engineering and, yes, the tools involved in the
process, be they a 3D design system, a simulation
code or a method of building prototype parts. But
alongside this, there’s always the need to document
the development process and to control the
evolution and progression of that information as it
makes its way into production.
Management is never a word to get the blood
pumping, but it’s an essential part of the process.
With the wider adoption of 3D design tools
and their inherently more complex inter-file
relationships, came the need for more complicated
data management tools. Whether you called it
Engineering Data Management (EDM) or Product
Data Management (PDM), these allowed those
engaged in design and engineering to capture
the state of documentation, control version and
revision status — basically keep some semblance of
order in a chaotic time.
Then came the Product Lifecycle Management
(PLM) movement, whose goal was, irrespective of
vendor, to extend these tools way beyond both the
engineering department (to capture much more
data involved in a product’s lifecycle) and pure
development and into production, manufacturing,
service life and eventual retirement and disposal.
But during this period of expansion and extension
of coverage, much of the process hasn’t changed. It
still comes down to grabbing your data, filling out
another set of boxes and adding it to the stack of
data. In short, while we’ve gained the tools we want,
the experience of using those tools hasn’t changed
— we’ve just got more people filling out more boxes
in more systems.
But now we’re starting to see some interesting
capabilities, if not for the wider “product lifecycle”
segment, certainly in the more formative and fluid
stages of a product’s development. Recent cloudbased systems have brought about some underlying
architectural changes that are allowing a concept
of Branching and Merging. This can now be found
in both Fusion 360 and Onshape and while those
systems’ implementation differs, the core concepts
are the same.

LINEAR DEVELOPMENT PATH
A

B

C

2.A

BRANCH & MERGE
DEVELOPMENT PATH
A

B

D

C

1.A

E

F

G

D

E

G

2.B

1.B

BUT WHAT THE **** IS IT?
Branching and Merging is a concept that’s been
a core part of software development for decades
now, but it really took off when distributed
development systems made the process more
connected.
In basic terms, a traditional development process
is linear in nature. You have a set of code that gets
incrementally edited and versioned. Version 0.1
becomes version 0.2, 0.3 and so on. Each builds on
the one before until release.
A Branch and Merge approach differs in that you
can start with the same 0.1 version but at any point
you can split the development process to explore
options, variants or new ideas.
This is called branching. Essentially, you split
development into the main branch and have
off-shoots that are part of the project, but are
progressed independently.
In our figure above, you’ll see the linear process
at the top, then a Branch and Merge approach
below it. You’ll see that the branches are
individually version controlled, just as the main
‘branch’ is.
BRINGING IDEAS TOGETHER
The ‘Merging’ part comes when you have decided
how to progress your product further and want to
rationalise these design concepts and variants into
a single set of data with which to proceed.
It may be the case that one branch is the winner.

In this instance, you’ll merge this branch into the
main development process, essentially overwriting
those before it. And you continue as you would.
Where things get complicated is if you have ideas
in branches that you want to combine with the
main branch in order to reach the ideal solution.
While in the software world, this is comparatively
easy to do (you’re working with text), there’s a little
more complexity involved in design, particularly
when you consider that a product is, in the vast
majority of cases, made up of multiple parts and
sub-assemblies.
Each system that provides this has a different
approach to how it handles different versions and
branches and, as ever, each has its own language
and terminology that needs to be understood to
make the most of the potential.
And there is rich potential here and undeniably a
benefit to using this type of approach — particularly
during those early, fluid stages of design but it’s
one that’s going to need time to settle. If you want
to make the most of it, your organisation will need
to establish best practices (particularly if you’re
working on more complex products with a larger
team) as things can get very messy, very quickly.

GET IN TOUCH: Email me on al@x3dmedia.com or
say hello on the twitter @alistardean
He’s still buzzing from DEVELOP3D LIVE but rather
glad that it’s only once a year.
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>> When asked who we are
and what makes us unique?
We thought there is no one
thing.
Here are 5...

www.workstationspecialists.com

We are Master Technicians,
We are Bespoke Solutions,
We are Expert Consultants,
We are Uncompromising Quality,
We are Intel Platinum Partners,

We are
the
Workstation
Specialists.
WS-X141S Frequency Enhanced
Small Form Factor (SFF)

Our new WS-X141S is the smallest & most
optimised Workstation we have ever produced.

Speciﬁcation:

Here at Workstation Specialists our research
and development team have worked tirelessly
to ensure smaller does not mean limited.

• Intel Core i5 / i7 up to 4 Core 8 Thread
• Professionally Overclocked up to 4.6GHz
• Only 250 x 160 x 338 mm (H x W x D)
• Professional NVIDIA or AMD Graphics
• 16GB-32GB DDR4 2666MHz Memory
• 3 Years Full Parts & Labour Warranty

Our SFF solutions are still equipped with the
same AMD or NVIDIA Professional graphics
cards as their larger counterparts.

Contact a represenative
(+44) 0800 180 4801
Intel Inside®. Extraordinary Performance Outside.

/workstation-specialists

@wspecialists

© 2016 StruMIS Ltd. T/a Workstation Specialists E & OE. © 2015 Intel Corporation. Intel and Intel Core are trademarks of Intel Corporation in the U.S. and/or other countries. Logo & company/
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Building the ultimate
VR experience
Unleash your imagination with an award-winning
3XS graphics workstation

Available
for business
rental

Intel Inside®. Powerful Productivity Outside.
VR SOLUTIONS
Responsive and reliable hardware is critical for building compelling VR experiences. Choose a VR-Ready Scan 3XS Systems graphics
workstation plus the HTC Vive Busines Edition headset for the ultimate satisfaction.

3XS Classic 3D

3XS Ultimate 3D

Mid-range VR workstation
• Intel® Core™ i7 6800K processor
six core overclocked to 4.0GHz
• 8GB NVIDIA Quadro P4000
• 64GB Corsair Vengeance DDR4
• Asus X99-A II motherboard
• 256GB Samsung SM961 M.2 SSD
• 2TB Seagate HDD
• Windows 10 Professional 64-bit
• 3 Year Premium Warranty

High-end VR workstation
• 2 x Intel® Xeon™ E5 2640 processors
v4 ten core with HT
• 16GB NVIDIA Quadro P5000
• 128GB ECC Registered DDR4
• Asus Z10PE-D16 WS motherboard
• 256GB Samsung SM961 M.2 SSD
• 2TB Seagate HDD
• Windows 10 Professional 64-bit
• 3 Year Premium Warranty

£ 2,749.99 INC
VAT

£6,499.99 INC
VAT

For business rental contact corporate@scan.co.uk

. 01204 47 47 47
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