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Rapid and intuitive exploration of drivetrain ideas to enhance the early product
development process

EMPOWER | COLLABORATE | INNOVATE

Smarter decisions faster
Our cloud-enabled ecosystem of applications align with your
drivetrain and transmission development cycle, from rapid
modelling and concept exploration to detailed simulation and
virtual product sign-off. Intelligently integrated into the wider CAE
world, Romax Nexus empowers your teams and enables Right First
Time designs.

Enable collaboration
Encourage innovation
Enhance workflows
Empower teams
Expedite development
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Trusted structural simulation and optimisation for the design of durable and robust
electro-mechanical drive systems

A global efficiency prediction tool for drivetrains and transmissions

Full system NVH simulation from gear and electric machine design through to vehicle
sound quality

Advanced simulation of rolling element bearings for bearing designers and application
engineers

Electro-mechanical analysis tool for electrical machine designers
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For the past 30 years it has been our mission to strive in
the pursuit of technical excellence and innovation. In
doing so, we continue to empower countless businesses
worldwide to maximise their capabilities.
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In order to remain at the forefront of modern technology
evolution is key. In this issue, we are proud to introduce to
you Romax Nexus, our complete platform for engineering
the next generation of electro-mechanical drive systems,
and its 6 ground breaking products.
Welcome to a new way of working…
Ashley Moss, Transmission Editor
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romax ecosystem

romax ecosystem

WITH A LITTLE
HELP FROM MY FRIENDS...

In this article, Barry James, Head of Innovation and Research, reflects on Romax’s long history
of collaborating with other CAE companies and considers where it might lead in the future.

Recent years have seen a rapid expansion in the number
and range of different software products from 3rd party
software packages with which Romax has developed

workflows. Progress has been made in working with all the

major suppliers of CAE tools as well as a host of more niche
suppliers.

However, as it turns out, this is simply a continuation of an
approach that has long been deployed by Romax, as Barry

James, Romax’s Head of Innovation and Research explains.
“In releasing Romax Nexus, or RomaxDesigner as we did
then, we were bringing to market the world’s first CAE

tool for simulating the complete gearbox system, a system
consisting of distinct components. But as we extended our

system approach to encompass each additional component
inevitably we encountered existing solutions already in use
for simulating that component.

"It was obvious that we could not and should not cover

everything, or try to displace incumbent solutions, so we
started to develop interfaces”. The first of these came in

1997 when requests came from the North American market
to develop an interface to LDP from Ohio State University
for gear tooth contact analysis. “It was our clients who
3
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pointed out that no matter how good this tool was, the

results for gear tooth contact relied upon the accuracy of

the misalignment, something that for the first time could be
calculated reliably with the arrival of Romax’s solution”.

The same year Romax started work on extending the gearbox
‘system’ simulation from the internal components to include
the housing stiffness. “Our German clients sent us the first
stiffness matrices, derived from FE models, and the results

showed that this could have a significant effect on gear and

bearing misalignment”. When it came to commercialising this
capability, the obvious step was to facilitate the interaction
with established FE tools by providing interfaces.

Linking with such tools now brought Romax into contact with
the major companies providing generalist CAE tools such as

FEA and CFD, and this has often been an area of curiosity for

some companies. “Some people wonder how two companies
selling CAE software to the same client base can happily
collaborate.

"However, the difference soon becomes clear – generalist CAE

is a 'horizontal solution', spreading across many industries and
applications, whereas the Romax approach is one of being an
'industry vertical' solution.

"Put another way, we aim to be experts in the field of our

Romax is keen to ensure that collaboration with one major

together in an ecosystem) ‘all physics for one application’

“we see ourselves as ‘Switzerland'”, says Barry, “many of our

application and our software aims to provide (or collect

as opposed to ‘one physics for all applications’. In the end,

these companies have been present for the entire duration of
Romax’s 30 years and our relationship within the marketplace
has been entirely harmonious.

"In recent times the interactions have transformed from that

vendor does not come at the cost of relationships with others.
customers have an established preference for a certain CFD

tool or electromagnetic solver, so we react to the market that

we find rather than try to change it. This means being open to
building bridges with whoever provides our clients with the
greatest benefits.

of co-existence to active partnership. Between 2012 and 2018

“The need for collaboration continues to increase. Electro-

One of them was HEATSSIM (Holistic Engineering Approach

that all the physics need to be brought together at a single

Romax collaborated with Ansys on two major R&D projects.

to Thermal and Structural Simulation) and was funded by the
UK’s Aerospace Technologies Institute for the development

of multi-fidelity and multi-physics simulation methods for the
next generation of aerospace gearboxes.“

The other was funded by the Energy Technologies Institute
in the UK. In this project a consortium led by Romax took

a production Heavy Duty axle from a global manufacturer

and, through a series of design changes, reduced its parasitic
losses by 60%, confirmed on a test rig. “It was particularly

pleasing to see our simulated design improvements confirmed
on the test rig”, says Barry.

mechanical powertrains are increasingly integrated meaning
point, and this is the philosophy behind the new Romax Nexus

platform – to always provide the ‘best in breed’ solution to the
customer in a single design solution.

"Our experience from the past 20 years has enabled us to

develop an approach to partnering that allows us to be open,
fair and honest in our dealings with the many partners, big

and small, who wish to build bridges with the Romax Nexus
ecosystem. In the end, those with whom we make greatest
and fastest progress are those who match us in openness

and enthusiasm for providing the market with ever better
products”.
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NEXUS

We have reimagined our industry-leading and award-winning
electro-mechanical simulation software into a new cloud-enabled
ecosystem of applications. We’d love you to meet them…

5
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When we first launched RomaxDESIGNER in 1995, it was
the first complete gearbox simulation environment for
design and analysis. Since then, the world has changed
significantly. Like a house undergoing multiple extensions,
RomaxDESIGNER quickly expanded its features to suit its
growing user base. As more and more sectors considered
RomaxDESIGNER their industry standard, the software
incorporated a vast array of requirements from thousands
of users across the globe. From a concept design engineer
working for a start-up consultancy, to an NVH specialist
examining the effect of manufacturing variability, or a
bearing supplier analysing a wind turbine bearing under
excessive edge stress, RomaxDESIGNER was a one stop shop.
Whilst completeness has always been a key philosophy of
our software, we also acknowledge that lots of our users
spend much of their time focusing on certain specialisms.
And besides, RomaxDESIGNER was growing out of itself:
its environment was no longer best suited for our everexpanding innovative technologies.

The products all use the same robust parametric model
builder, trusted static analysis engine, and analytical, empirical,
and finite element methods. Additionally, they all use
common or interoperable file formats, so they can be used
independently or together. This provides flexibility in ways of
working: a single user can use several products at once with
complete interoperability. Or different users and departments
can use different products, specific to their needs, and easily
share and exchange data and simulation models. There’s
additional flexibility available with the option to supercharge
products with further advanced capabilities.
We have recognised the needs of our modern industry:
software which empowers its users to innovate and
collaborate. Two buzzwords, perhaps; but true nonetheless.
Innovation relies on the ability to explore new designs and
take them to production level quickly and efficiently, in
order to keep ahead of the curve. In other words, it requires
speed and accuracy, qualities which we’ve proved time and
time again

Enter Romax Nexus...
2019 has seen the most significant change in our

software product offering. We have broken down our

capabilities into user-focused tools, designed to slot into
development processes and better befit a modern,
collaborative environment. All of the widely-

As the Romax software capability and user base has grown, so
has our broad and expansive partner ecosystem, comprising
over 100 official partners and supported products.
The industry is changing, and simulation software cannot be
locked away in one department anymore; models needs to
be shared throughout departments, the organisation and,
in the industry 4.0 paradigm, beyond the organisation. Our
industry-leading electro-mechanical simulation software
and ecosystem of applications builds strategically on our
relationship with our users, and positions Romax at the
forefront of the CAE movement. Therefore, collaboration sits
at the heart of the Romax Nexus platform, empowering users
to harness an integrated environment of applications and a
plethora of partner products.
Consequently, every product in Romax Nexus has strong ties
with partner solutions, ranging from integrations with major
CAE tool suppliers to interfaces with niche vendors. Such close
working is of great importance to us, as we seek to develop
our expertise and learn from other

gold-standard product providers. But the ultimate
benefactors of forging partnerships with like-minded
organisations are our end users. Working within this uniquely
dynamic ecosystem puts the cutting-edge technology of our
partner solutions at users’ fingertips, providing limitless ways
to bring high quality products to market. These powerful
solutions each offer unique capabilities, yet bond together
tightly to form a true ecosystem, allowing users to build
integrated, multi-faceted workflows that are genuinely
seamless.
Utilising partner products through Romax Nexus leads
to significant improvements in design and development
processes, substantially reducing time to market and
enabling Right First Time designs. It is imperative for us
to integrate with other software packages, so we can slot
effortlessly into established processes. Collaborating with key
industry players not only creates a stronger workflow for our
users, it also allows us to spend more of our time focusing
on the challenges the industry is facing. The global reach of
our strategic partnerships and alliances programme means
Romax can work with other technology providers, system
integrators, government agencies, universities and tool chain
partners to share best practices. Intelligently integrated into
the wider CAE world, Romax Nexus empowers your
teams to collaborate, and champions innovation.

bearings or motors, or in optimisation for

"We have reimagined our award-winning
technologies into an easy-to-access, collaborative
suite of software products, focused for the way
you work and interfacing to the tools you use.
We’ve broken down boundaries to bring people
closer together and streamlined workflows to
facilitate innovation. Our new solution-oriented
software packages will enable you to make smarter
decisions faster, empowering you to collaborate
and innovate from the heart of a powerful CAE
ecosystem.”

user environment that is specific to their needs.

Andy Poon, CEO at Romax Technology

used and industry-trusted features remain, and
we’ve added a whole host of new capability as

well, including: advanced simulation of bearing
dynamic behaviour, a new work-flowed user
experience, and improved motor design

and analysis capabilities. But the key to our
new platform is not just in its features. It’s

in the new way of working which it promotes.

Users who specialise in concept development,
or component-level design and analysis of

durability, efficiency or NVH, can now work within a
Romax Nexus is an integrated environment of products

designed to suit specific users, made up of: Romax Concept,
Romax Enduro, Romax Spectrum, Romax Energy, Romax
Spin, Romax Evolve. From rapid modelling and concept
exploration to detailed simulation and virtual product

sign-off, these applications align with your drivetrain and

transmission development cycle. Intelligently integrated into
the wider CAE world, Romax Nexus empowers your teams

software feature

software feature

The Romax Ecosystem...

through third party
validation. Collaboration relies
on being able to
share models and data, and enabling
specific users to access the particular features they require.
The level of collaboration with which we empower our users
is driven by the partnerships that we ourselves foster, through
our academic, research and software ecosystem.

and enables Right First Time designs.

7
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Speed, ease and integration: these are the keys to success
in the early design stage. Engineers need to develop new

EV drivetrain layout and
inital component sizing

designs, try out different ideas, and assess their performance
as quickly as possible. It’s the only way to keep ahead of
the curve. Traditional methods of spreadsheets, reliance
on scarce expertise, and hand

concept

concept

calculations do not enable the
levels of innovation required.

Of course, certain tools do have
their uses, but they also have
downsides. Excel
not specialised,

is

expertise is not
sustainable or
reliable, and

hand calculations
can be slow and
fallible.

seamlessly transition into one of our other Romax Nexus tools.
With such solid system understanding at your fingertips,

you can assess many designs at the concept stage, and be
sure you are taking the right design forward. With Romax

Concept, you too can harness the full power of simulation

Rapid and intuitive exploration of drivetrain ideas to
enhance the early product development process

And whilst

CAD is a

necessary part of the

process, it is not an easy way

to communicate complex system

kinematics, and CAD of unsuccessful concepts is a waste.
Romax Concept uses an intuitive drag and drop interface

so that you can build complex drivetrain models in minutes.
Of course, if CAD models exist, you can import shafts and

other components directly from native file formats – because
time spent rebuilding models is time that could be spent
innovating. The 2D and 3D modelling experiences are

seamlessly combined, to make it as easy to communicate your

technology to unlock vast potential in the early stage of

development.

Electric Machine Capability
Concept contains capability to model an electric machine with
accurate packaging dimensions including a rotor, stator with
end-windings, housing and rotor shaft. The electric machine
component can also be imported from a Motor-CAD native

file. This can be used for visualisation and packaging checks,
CAD export, bearing selection and evaluation of different

motor bearing arrangements, early NVH analysis (viewing gear
and motor excitation orders on the same plot), and materials’
cost and weight.

Make the wrong choice, and you might not realise until it’s

"Concept helps decrease development time
and minimise design failure. Through a smaller
development cycle we can make products more
robust at an earlier stage. The process is simple
and easy to show. Without Concept, this would be
impossible.”

committed, and elements of the design frozen. But make the

Hyundai WIA

ideas as it is to initially create them.

But speed of modelling isn’t the only requirement. It has to be
accompanied by relevant analyses, so you can be confident

you take the right design through to detailed development.
too late: when a large portion of time and costs have been
right decision, informed by appropriate analyses, and you

can get great, industry-leading innovations out there into the
marketplace.

partners

Vehicle performance and drive cycle analyses are available for

early ratio selection and optimisation, to allow you to evaluate
the basics before you delve into the details. Once the initial
concepts are created, refine designs by selecting bearings

from supplier catalogues, and optimise gear ratios and macro
geometry. When more in-depth analysis is needed, whether

it is finite element structural and durability analysis, vibration

response to gear and motor excitations and acoustic radiation
prediction, industry-leading detailed bearing analysis or
9
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Root stress analysis
including rim deformation

Across all industries, delivering the required durability and
weight of transmissions and drivetrains has always been a

key design target. Vehicle transmissions are expected to last
the lifetime of the vehicle. Wind gearboxes are subject

enduro

enduro

to strict certification requirements for durability, whilst in
the aerospace sector, safety is naturally priority number
one. Accurately predicting durability was the primary

requirement of our software some 20 years ago, when
we released the world’s first dedicated full gearbox

structural analysis solution. Since then, we’ve continually
pioneered new and innovative ways to ensure driveline

durability is never compromised, even considering ever-

evolving requirements from a diverse and demanding client
base. Romax Enduro is the result.

We realised a long time ago that designing and analysing

CAD Fusion

which perform well independently can fail when combined

CAD Fusion works in collaboration with Romax Enduro as

approach, to predict complex component interactions at the

streamlined workflows to integrate CAD modelling with CAE

customers have found crucial to delivering optimum product

transfer 2D and 3D geometry between Romax software and

components in isolation had limited use. Even components

Trusted structural simulation and optimisation for the design
of durable and robust electro-mechanical drive systems

together. That’s why we promote a full system simulation

well as other Romax Nexus products, providing seamless,

earliest opportunity; a validated design philosophy that our

analysis. Facilitating a fast, reliable, repeatable process to

performance.

CAD packages, CAD Fusion enables faster modelling, reduced

Using proprietary, highly-accurate, non-linear gear and

bearing contact models, Romax Enduro enables reliable,
holistic prediction of component loads, deflections and

stresses. Thanks to our parallelised solvers and incredibly

powerful static analysis engine, analysis is done in the fastest

time possible, without compromising accuracy. The latest DIN,
ISO and AGMA standards are all available, for key component
rating using system derived boundary conditions.

In the last few releases we have invested significantly in our
component models, to ensure we remain ahead of industry
requirements. For example, our gear root stress analysis

errors and improved quality.

“Perfect components don’t always equal a perfect
system when combined. That’s why we use Romax
Software: it shows where you can have the most
impact and where the benefits lie. It’s one of the
few software systems capable of this type of system
analysis.”
GKN

partners
PARTNERS

now accounts for deflection of the gear rims, a requirement
primarily driven by the aerospace industry, but which is

benefitting all of our customers striving to deliver novel and
lightweight designs. In our latest release there has been a

major focus on usability and workflows. This has enabled us to
grow our user base by ensuring the benefits of Romax Enduro
can be fully exploited by the occasional as well as the regular
user.

Whilst durability is a top priority in most industries that we
serve, it is rarely the only consideration; there are always

trade-offs to be made, whether with efficiency, noise and
vibration, or with weight and cost targets. Romax Enduro

integrates fully with the complete Romax Nexus suite to offer
true multi-attribute optimisation whilst primarily offering a
focussed solution for optimising weight and durability.

11
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Romax have a rich and diverse history of participation in large

Romax Energy is the only tool of its kind that encompasses

than through our involvement in transmission efficiency

to select the right oil for the right gearbox. Romax has

research collaborations, and nowhere is this better illustrated

energy

GKN, Renault, Fuchs, and others, in the ODIN (Optimised
electric Drivetrain by INtegration) project, co-funded by

the European Union (FP7), aimed at stimulating growth in
the European EV market by reducing overall vehicle costs

achieved via the introduction of innovative technologies and

simulation methods and tools. Our contribution in this project
led to a 2% improvement in overall system efficiency along
with a 50% reduction in cost. Recently, Romax led a multi-

million pound collaborative project with Dassault Systèmes,
GRM, the University of Sheffield, Jaguar Land Rover, and

the National Physical Laboratory, to advance electric motor

technology and to drive the next generation design of highly

efficient, low noise, and durable electrified drive systems. The

knowledge gained through active participation and leadership

A global efficiency prediction tool for drivetrains and
transmissions

of large collaborative research projects, coupled with our 30

years of experience in transmission design, is embodied in our

developed a proprietary methodology based on FVA345 that

allows users to investigate the oil formulation and the impact
of the oil additive pack and friction modifiers on system

efficiency. Using this method, Romax Energy also provides

energy

related projects. We have partnered and worked with Bosch,

advanced tribological models that can help engineers

accurate gear mesh losses for accurate efficiency prediction

that can inform other studies, such as a thermal CFD analysis.
You can also perform system-level parametric studies by

changing such parameters as oil density and viscosity, oil

additive pack and oil levels, quickly assessing their effect on
global efficiency prediction. Further improvements can be

made either by manual adjustment or automatic generation
of candidate designs optimised for efficiency targets.

Romax Energy integrates with other Nexus products for
a simulation environment where you can design highly

efficient drivelines without compromising other aspects of
performance.

commercially available dedicated efficiency product: Romax
Energy.

Our customers use Romax Energy for fast and accurate

prediction of load-dependent and load-independent losses
for predicting component and system level efficiency. It

enables them to design optimised products faster and more

reliably, and helps them meet efficiency targets. You can use

Romax duty cycles for fast and convenient analysis or import
proprietary drive cycle data for simulation under any given

“The methodology used allows advanced
parametric studies to be carried out in an all-inone approach with Romax Software to consider
the effect of a wide range of design changes on
efficiency at the same time as durability and NVH
performance”
GKN

real-life conditions. Romax has a comprehensive,
customisable database of component loss

models for bearing friction, gear drag, gear
mesh, clutch friction and seal drag
prediction. You can inspect results
for component power losses and
efficiency, and obtain system
level reports including

efficiency maps, energy

losses, equivalent fuel and

Efficiency
map

CO2 emissions. Fuel and
lubricants can also be

user-defined or selected
from comprehensive

databases. By performing
iterative analyses and

modifying the design,

Romax Energy allows you
to investigate the impact

of different bearing and gear

designs on system efficiency to

optimise the overall design and meet
your targets.
13
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Romax have always been known for pushing the boundaries
in powertrain dynamics. We’ve had many firsts: in the year

Radiated noise simulation
in Romax Acoustic Analysis

2000, we were the first to simulate gearbox NVH in six

degrees of freedom; in 2017, we were the first to predict
planetary sideband behaviour. Validated by countless

spectrum

spectrum

customer and internal projects, our capabilities in
NVH represent some of our most innovation-

rich, unique technologies. Now, these advanced
capabilities are available in a focused new
product: Romax Spectrum.

Romax Spectrum is uniquely poised to solve

challenges presented by modern powertrain

systems, and particularly those associated with
electric vehicle design. The ability to deal with

lightweighting, higher rotation speeds, reduced

engine masking and integrating transmission and

motor design and analysis, is critical to ensuring a

quiet end product. Achieving reliable understanding
of the NVH behaviour of these powertrains relies on

Full system NVH simulation from gear and electric machine
design through to vehicle sound quality

analysis which is fast and accurate: fast, so that it is a

viable and repeatable part of your development process;

accurate, so that it can be trusted and used to make informed
engineering decisions.

It all starts with Romax’s industry-trusted parametric, whole
system modelling approach and validated static analysis

engine. Combined with our world-class gear and bearing
contact models, Romax Spectrum gives the accuracy you

need for sensitive NVH simulation. And with this accurate,

fast simulation, comes a reduced need for prototyping, with

the subsequent cost savings this brings. By considering NVH

performance right from the start, you can make fundamental
design decisions with confidence, throughout the process: a
true CAE-led design approach for NVH.

Romax Spectrum can be used on its own, or in harmony with

“Romax doesn’t just offer Lucid an amazing tool,
they offer us outstanding technical and commercial
support. We’ve learned a great deal from Romax, and
they have been instrumental in helping us to reach our
goals for exceptional powertrain NVH performance.”
Lucid Motors

partners
PARTNERS

other products in our Romax Nexus family, such as Romax

Dynamic Fusion (for automated generation of optimal-fidelity
multibody dynamic models), or Romax Evolve (for NVH

analysis of the electric motor). Both Evolve and Spectrum can
benefit from an add-on to enable Acoustic Analysis, for a
complete end-to-end process.
Acoustic Analysis
Romax's Acoustic Analysis, powered by FFT Actran, adds

radiated noise capabilities to the vibration simulation and

analysis provided by Romax Spectrum to give you a thorough
understanding of NVH performance in electro-mechanical

powertrains. This embedded acoustic solver brings complex

simulation to the non-expert, with fast, automated calculations
to see if your design meets noise targets. The combination of
Romax Spectrum and Acoustic Analysis allows you to identify
and mitigate the root causes of radiated noise problems in a
single software product.
15
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Bearing expertise sits at the heart of Romax Technology. Our

collaboration across the supply chain. Romax Bearing

have extensive experience in all aspects of bearing design and

to understand dynamic behaviour and avoid new, non-

founder, Dr Poon, is a world-renowned bearing expert, and we
analysis, covering bearing life, durability, selection and failures
across all industries. We have pioneered advanced simulation

Dynamics enables roller bearing time domain simulation
conventional failure modes.

technology that gives bearing analysts access to next-level

understanding of bearing performance. Maybe that’s why the

spin

spin

top six bearing manufacturers use our software and services.
Our customers use our software for a wide array of bearing

activities: from selecting appropriate bearings for a concept
design, to designing a custom bearing for a specific

application, or identifying the root cause analysis of a bearing
failure. All of these users benefit from our close working
relationship with top bearing suppliers, our advanced

Advanced bearing
contact stress analysis

analytical algorithms, and our fast analysis times. We’ve

packaged our latest, world-leading technology in this area
inside our new product: Romax Spin.

Romax Spin offers advanced, accurate and fast detailed

bearing analysis through optimised contact algorithms. The

Advanced simulation of rolling element bearings for bearing
designers and application engineers

advanced methods are underpinned by Romax’s full system
deflection, load analysis and bearing misalignments. This

enables accurate prediction of element and raceway stresses,
rib contact, edge stress, and contact truncation to give

unrivalled insight into bearing performance, enable optimal

bearing selection and avoid premature bearing failures. Our
customers use these cutting edge rolling element bearing

analytical methods to design and select bearings for optimum
performance and durability, always as part of a system model.
We are proud to have a fantastic network of strong partners
within the bearing industry, and to offer an independent

standpoint which is truly valued by our customers: suppliers

and OEMs alike. This is embedded within Romax Spin’s online
bearing catalogues from SKF, Schaeffler, Timken and JTEKT,

giving access to more than 60,000 bearings. Bearings can also

“Romax Software gives us the confidence to design
bearings which we know will perform to our high
standards of quality. We envisage we will use it for
many years to come.”
FLT Polska

partners
PARTNERS

be edited or designed from scratch, and we provide novel
ways of creating and sharing bespoke databases, with IP

protection for sensitive details. In fact, we’re always seeking
new ways to increase collaboration both within teams and
between bearing suppliers and their customers.
Bearing Dynamics
Increasingly, with the rise of electric vehicles, bearings are

operating under high speeds and low loads. This can lead to a
dynamic phenomenon known as bearing skidding. In certain
circumstances, bearing skidding can generate excessive

frictional heat and high surface shear stress, and subsequently
result in premature bearing failure.

In the past, dynamic analysis of ball bearings operating under

a wide range of conditions has been considered a challenging

phenomenon to predict. Romax have developed unique, novel
simulation technology, accessed via the cloud to harness the
power of flexible computing services and to enable
17
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evolve

simulation and design. For a long time, we’ve offered rotor

NVH analysis of the electric machine
including realistic boundary conditions

dynamic simulation for industrial generators. In 2016,
we released electrical machine NVH capability, which

evolve

Romax have a proven track record in electro-mechanical

was well received by customers and won the 2016
IET Innovation Award. We’ve also worked directly

with multiple OEMs and tier 1 worldwide suppliers on
the design and analysis of electrified drivetrains and

electrical machines. Our dedicated Centre of Excellence
for Electrification, a partnership with the University of

Sheffield, was set up to give our electrification team the
dedicated space it needs to thrive. Now, we’re bringing
our industry-proven simulation tools and capability to
the electrical machine sector: meet Romax Evolve.

Electro-mechanical analysis tool for electrical machine designers

The push for electrification in all industries is driving
forward motor technology and demanding higher
speeds and higher torque densities. To meet
these demands, electrical machine design

engineers need reliable and application-specific

mechanical analysis tools to inform their development.

Romax Evolve provides this, through a dedicated tool for

mechanical analysis of electrical machines, offering timely

and relevant analysis throughout the design process from
initial studies to test data validation.

the context of the whole machine structure. NVH problems

“We have created a promising powertrain concept,
offering high efficiency in both electric and hybrid
driving, good driving performance, and simple
transmission technology. All design and efficiency
calculations, as well as modelling and simulations,
were done using Romax.”

caused by electromagnetic forces. Additionally, you can

TUD

With parametric, application specific modelling capabilities,

you can quickly build a complete electric machine including
active components (rotor and stator), as well as housing,

shaft and bearings, and analyse component behaviour in

can be explored by predicting vibration and radiated noise
analyse structural performance to understand bearing
durability and efficiency. For rotor dynamic analysis,

you can predict critical speeds and vibrations caused by

partners

mechanical imbalance and unbalanced magnetic pull.

Romax Evolve complements and enhances your existing

tool chain, linking to system-level Romax Nexus products.

For example, Romax Evolve is complemented by an add-on

for acoustic analysis, enabling assessment of radiated noise,
and models can be exported to Romax Spectrum for full

system NVH simulation. Through interfaces and workflows
with major electromagnetic simulation tools, you can

directly import motor geometry and excitations, enabling a
fast and reliable end-to-end process.

19
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taking romax
to the next level

Product Management has its primary
focus on the market, working closely

with customers, partners, and our own

In this article, SVP of Software Products, Chris Baker, reflects on Romax’s history and plan for
staging the business for the next era of growth and innovation.
For over 30 years, Romax has delivered

vehicle development. It was Halloween

further growth. That entrepreneurial

drivetrain engineering customers

headhunter seeking to staff a small

professionally rewarding, and the

cutting-edge software solutions to

around the world. The company’s early

success largely was a function of having
some of the top minds in industry and
very creative software developers on
the team. The company’s small size

lent itself to a very collaborative, agile
work environment that spurred the

creative process. This sort of approach
to developing value-added solutions

worked for a long time and customers
appreciated the advances made along
the way.

In recent years, however, the scale of
the Romax business and demands of
the industry have increased pressure
to improve both the organizational

structure and software development

process to suit the business climate and
strategic objectives of Romax and our
customers. To that end, I transitioned
from my commercial leadership

role as Vice President, Americas to
a product-oriented role as Senior

Vice President, Software Products in

June. I am passionate about creating
compelling software and getting it

into the hands of users around the
world. With my experience in both

product management and business

development, I stepped into this new
and exciting role confident that we

have all the right ingredients for taking
Romax to the next level.
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software organization to ensure that

of 2006 when I was approached by a

team to start Romax’s brick and mortar
U.S. operation. Long story short, I

joined Romax in March of 2007 to help
catalyze growth in the U.S. market and
moved from the comfort of the large

Ford organization to a start-up team of
3 people working for a foreign parent
firm. It was very exciting to be a key

part of the Romax team, and we grew

the U.S. business to a healthy size over

the course of 4+ years by innovating on
how we positioned and packaged the
products, while also focusing a great

deal of effort on value-added customer
engagement and support. I eventually
left Romax to take a role leading

Product Management for what became
the System Dynamics business unit at

MSC Software (now part of Hexagon),
where I led the revitalization of the

Adams product line. During that time,

I worked with MSC’s global field team,
development staff, marketing group,
and partners to connect the dots

and firm up the strategy for that key

product line. Having experienced firsthand how CAE can be used effectively
in a production environment at Ford,
spread my business development

wings at Romax, and then learned the
art of product management at MSC
(along with having earned a variety

of credentials along the way!), I chose
to apply myself to a new, burgeoning

For those unfamiliar with my past,

sector of the market: automated

I started my career at Ford Motor

the Director for Global Business

I should share some background.

vehicles. I spent several years as

Company, eventually finding my sweet

Development at Mechanical Simulation,

and ultimately becoming immersed

technology, cultivating the business

spot in Vehicle Dynamics and NVH

the proud purveyor of the CarSim

in the CAE process associated with

and introducing new processes that

environment was personally and

experience compelled me to head out
on my own for a time to consult on
a variety of technical and businessrelated topics. It was not until late

2017 that things came full circle and I

reconnected with the Romax leadership
team, and the rest is history. Needless
to say, I am proud of Romax and am

excited about where we are taking the
business.

field teams. Not only that, we also have
introduced a product design activity
that serves to distill the directional
requirements and priorities from

Product Management into actionable
initiatives for development squads

to tackle. This design activity resides
in our new Consultancy Center of

Excellence (CoE), which is dedicated

to the design of both Right First Time

development processes and high-value
software experiences; the marriage of
design for both services and software

catalyzes how we engineer our solutions
to serve the needs of the broader

market. With the insights gleaned from
the experience in our CoE team, the
Product Development organization,

The advent of Romax Nexus was

which includes Application, Solver, and

reasoned and strategic play by

the right information to prioritize its

most effectively to the fast-paced

requirements while still embracing agile

not an accident, but rather a well-

Platform development teams, gets

Romax’s leadership to deliver value

activities and develop to well-defined

manufacturing arena. The paradigm

practices that suit the organization and

shift from the one-size-fits-all

its ambitions of moving towards more

divulging too many details, I will say

of a SaaS model.

that we’re positioned to stay on the

Within Product Development, the

and even breaking down assumptions

Application and Solver teams generally
work on methods and the user

experience associated with each of

the six attribute areas: concept design,

durability and structures, electric motor
design, efficiency, dynamics and NVH,
and bearing design, last but not least.
This is advantageous for the team

because it allows our subject matter

experts to focus on what they do best:

cutting edge, keeping up with trends
that our customers have about how
they ought to operate. Our focus

on enabling productivity, improving

quality, driving down cost, and making
the creation of exciting electro-

mechanical systems generally more

fun and rewarding is unmatched. Now

taking romax
to the next level

TAKING
ROMAX TO THE
NEXT LEVEL

Today, we have pivoted with Romax’s

we have the organizational structure

and process to bring it all to fruition.

tailoring domain-specific workflows and

Take some time to get familiar

minded engineers. The Platform team’s

are complementary and easy to

as its name suggests, the platform team

Evolve, Spectrum, and Spin … each

it comes to the underpinnings of the

of the product’s value. This is the

“how do we deploy our technology

mechanical system engineering.

the-art solutions in hardware" and “how

focus, fostering innovation in the

down siloes and democratizing CAE for

our diverse ecosystem of market-

not trivial questions and are material to

to the next level and bringing our

methods in a product suited to like-

with Romax Nexus. The products

activities are slightly different in nature;

understand: Concept, Enduro, Energy,

is focused on how we innovate when

a name that evokes the essence

software by answering questions like,

next generation of CAE for electro-

most effectively, leveraging the state-of-

Through our commitment to customer

to we promote collaboration, breaking

Romax team, and collaborating with

all stakeholders?” These obviously are

leading partners, we are taking Romax

the strategy of the company. Without

customers along for the exciting ride!

RomaxDESIGNER product to attribute-

oriented product lines has set the stage

for better deployment of our know-how
to audiences that stand to benefit the

most. We moved from a point solution
to a platform that serves targeted

parts of any organization and fosters
collaboration and productivity. The

development of the platform involved

Concept design tool

Structural and durability simulation

a concerted effort to engage with the
market and identify needs and wants,

distilling those down to requirements
that development could act on with

confidence. Close engagement with key
customers and our customer advisory

Electrical machine simulation

Full system NVH simulation

board helped to validate the direction
as progress was made. This sequence
of events underscored for the team

the need to grow the organization to

suit product development that is better
informed by the market and organized

Advanced bearing simulation

Efficiency prediction tool

to be creative and deliver with quality.

helped position the company for
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women in
engineering

Regulation Board) and are an

alternative route to qualification in the UK, granting

women in
engineering
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exemption from the foundation exams set by the Patent

terms and conditions in

collaboration agreements, contract

amendments, and non-disclosure agreements with

customers, subcontractors, suppliers, and partners. The most

interesting (and challenging!) part is to agree on exploitation

rights for intellectual property developed collaboratively, and
to balance the interests of the different consortium partners
so that universities and research organisations are able to

share their knowledge via academic publications, industrial

WHAT DO YOU
WANT TO BE WHEN YOU GROW UP?
Dr. Kathryn Taylor, Patent Specialist here at Romax, talks us through her
career, how she has thrived in the engineering world, and how this has set
her up to succeed as Patent Attorney.
What do you want to be when you grow up? If you had

asked me that question even a year ago, I would have given

a different answer. As a child, I had no clue what I wanted to

do with my life. I went through education the traditional way –
GCSEs, A-levels, undergrad, masters, PhD – and at each stage
I felt like my options were reducing, specialising further until
you know everything about a tiny field and nothing about

anything else. Arts or sciences, languages or maths? I wanted
to do everything. My school changed the timetable for me

to let me do both Music and Further Maths at A-level. They
hadn’t considered that anyone might want to do both.

I spent a lot of time thinking about what to study at university,
and eventually settled on Physics. I’ve always been interested
in science and maths, and it seemed like a good way of

keeping my options open. I did a four year MPhys degree at

Oxford, and then went to Nottingham to continue my studies
with a PhD.

At this point I needed a break from studying, and didn’t quite
know what to do next, so I took a gap year. For just under

a year I lived in Buenos Aires, worked as an English teacher,
improved my Spanish, and learnt how to dance the tango.

Some people take a gap year and never come back, instead
making a career out of teaching English while travelling the
23
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world. I thought about that too, but decided to come back
and use my science knowledge.

On returning to the UK I started job-hunting, considering

anything that seemed interesting and a good match for my
skillset. I found Romax through a recruitment agent, and

joined in 2010 with the job title Graduate Software Developer.
Romax was (and still is!) a great fit for me; the technologies
are interesting, and I enjoy working with creative and
dedicated colleagues.

A major advantage of working for an SME is the flexibility to
get involved with different projects and different aspects of

engineering. During my nine years at Romax I have worked on
a wide variety of different tasks, including R&D, consultancy
projects, business development, project management,
software development, and most recently intellectual

property. Mostly my projects have been about improving

drivetrain efficiency, with a strong focus on the automotive
sector and hybrid and electric vehicles.

R&D work tends to be long-term collaborative projects,
involving co-operation between industry, academia,

and government. As part of these projects I had my first

experience of legal work: drafting, editing, and negotiating

partners are able to protect their innovations with patents,

and government organisations are confident that the research
outputs will be commercialised and justify the return on
investment.

As part of my transition from physicist to engineer, I

completed a Masters in Engineering with the Open University,
studying part-time via distance learning while working. I
learnt about finite element analysis, understanding and

analysing the cause of mechanical failures, and many other

things besides, culminating in a dissertation about planetary
gearset design as part of an R&D project on heavy duty

Examination Board. The course was a great experience, and

I learnt a lot about different aspects of IP, including designs,

trade marks, and copyright as well as patents. The course was
delivered through a combination of teaching days, online

sessions, and self-guided learning through online activities.

There was a series of guest lectures that I found really valuable
– it was useful to get different perspectives on IP (industry,

both private practice and in-house, as well as academic). This
postgrad course was an excellent first step in an exciting

new career direction for me, and helped me to understand

the legal framework behind intellectual property rights and
to acquire the knowledge to give context to my practice in
patent work for Romax.

The majority of patent attorneys work in private practice.

Working for a company (being “in-house”) brings its own
set of challenges; as well as drafting and pursuing patent

applications, I also deliver training, manage trade marks, deal
with filing and formalities, develop processes to capture and
prioritise new ideas, and take a more strategic approach to
protecting and managing the company’s IP.

truck axles. I also became a Chartered Engineer with the

It is usual for patent attorneys to have an academic

on local IMechE committees organising events for engineers.

PhD and/or industrial experience. My background in research

Institution of Mechanical Engineers, and spent several years
Passing on the knowledge and enthusiasm for engineering
is important to me, so I mentor young engineers working
towards professional registration, provide training and

support for Romax’s graduate scheme, and get involved with
STEM ambassador activities - organising and running events
at local schools to inspire the next generation of engineers,
and volunteering at university careers events.

As part of my role as an engineer I did some patent work,

background in science rather than in law, and some have a

is very relevant to the job, giving me experience in literature
reviews, critical thinking, and evaluation of evidence, as

well as technical writing skills. My time working at Romax

as an engineer gives me a valuable perspective; as well as
understanding the technology, my experience brings me

commercial awareness of the business needs and how IP

protection can contribute to remaining at the forefront of our
technical field.

drafting new patents to protect innovations arising from

I am aiming to become qualified as both a UK registered

which is an excellent match for my skillset. My colleague who

which require passing professional examinations, as well as a

R&D projects. I found that I really enjoyed this kind of work,
manages the Romax patent portfolio is planning to retire
soon, so the opportunity arose to move into intellectual
property work full-time.

So in January 2019 I returned to university for a fourth time,
for a Postgraduate Certificate in Intellectual Property at

patent attorney and a European patent attorney, both of

minimum practice requirement working as a patent attorney.
Wish me luck!

Interested in working at Romax?
Visit: romaxtech.com/careers/

Bournemouth University. This is one of only three courses in
the UK that are accredited by IPReg (Intellectual Property
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supported by the same level of detailed simulation that has
proven so effective in improving driveline product quality
worldwide over recent decades.

the ‘system design’ approach pioneered and made common
worldwide by Romax, where the unit is analysed as a single,

flexible system rather than as a collection of rigid components
subject to simple kinematic interaction. The reasons for this
are well-known to users of Romax Nexus software – when

loaded up, driveline systems deflect as an integrated flexible
system, causing gears and bearings to misalign under load.
This affects bearing life and drag and gear life, noise and

efficiency. Gear misalignment under all loaded conditions
needs to be quantified in order to design the appropriate
micro-geometry.

AN INNOVATIVE GEARED SYSTEM
BROUGHT TO LIFE
IN GROUND BREAKING
PROJECT

Words: R.Eisses - CEO of Orbitless | B.James, Head of Innovation and Research, Romax Technology | D.Aaradhya, Application Engineer, Romax Technology

For 30 years Romax has grown by supporting the world’s

but there is no fixed ring, and there is an additional carrier.

and simulation methods for the conventional geared

in the number of gear meshes, reduced pitch line velocity and

largest OEMs in the continual refinement of their design

systems of cylindrical, planetary and bevel geared systems.
The prime mover has become far more likely to be electric
in the past decade, but the configurations of involute
geared systems have remained relatively consistent.

OrbitlessTM is a geared system that aims to change that.
It refers to the start-up company (Orbitless Drives Inc.)
in Vancouver who holds the IP for the
technology and it also refers to a

cycle defined by Linamar. The Orbitless system has numerous
potential configurations with many sub-variants of each, and

these had to be studied to identify the optimum design. At all
stages, knowledge and experience developed for the design

of other geared systems was used; For example, what contact
ratios should be targeted, how to select tooth numbers to
achieve gear tooth hunting, what are the advantages of
factorising and non-factorising designs? etc.

reduced planetary rotational speed.

the resultant force on the pins on which the gears are

insightful. Fundamental to the mechanism is the property that

The magnitude of this variation depends on various factors
such as the stiffness of the shafts and the bearing selection
and location, and it was using the Romax Nexus system-

deflection approach that the project was able to identify the
key design levers in reducing this variation.

Having identified the misalignment and its variation, the

Romax design team was able to apply the same approach to
micro-geometry optimisation that is familiar to Nexus users

worldwide – multi-parameter optimisation, targeting low TE in
the low-load conditions where it is most important, studying
the tooth contact patch across all conditions etc.

The results of the simulation of the arising design look

promising – peak-to-peak TE is less than 0.5 um for all meshes
in all conditions below 50% motor torque and efficiency
is above 98%, with a 40% reduction in gear mesh losses
compared to a comparable planetary design.

As has been stated, the design is under final manufacturing
review prior to procurement. The final proof of the unit’s

performance will come with testing. However, without doubt

the project has given rise to a great deal of additional learning
about the behaviour of this system. Further improvements will
be possible once test and simulation data are compared and
more knowledge is acquired; and this can be fed into further

work for design optimisation and refinement of the Orbitless
system, supported by the rapid design and simulation
approach of Romax Nexus.

These fundamental properties offer the potential for noise and
efficiency gains, and it was with this in mind that a project was
set up to design, simulate, manufacture and test an Orbitless
system that would be representative of an EV driveline.

MICRO GEOMETRY OPTIMISATION
FOR TRANSMISSION ERROR

Organized under a Eureka! Program with part-funding

through the Canadian NRC-IRAP program, the project has the
oversight of Linamar, who are acting as the potential

manufacturer and who set the design specification
for

quieter and more

the unit.

To date, the project has completed

efficient than a

the concept design, simulation and

conventional

detailed design stages. The next stage

planetary system.

will focus on manufacturing readiness

The Orbitless drive

reviews with production and rig testing

is a new kinematic

to confirm the performance planned for

arrangement

early 2020.

of conventional

To be competitive against existing

components arranged

geared systems and accepted on a global

in a way that allows

stage it is essential that the Orbitless drive

fixed-ratio power

is subjected to the same level of critique as

transmission. It looks most
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of 300 Nm with an overall ratio of ~3.4:1, subject to a duty

In one key aspect, the Romax approach was especially

drive which aims to be

25

Linamar. A maximum input speed of 16,000 rpm and torque

Other differences compared to a planetary include a reduction

novel fixed-ratio epicyclic

like a planetary arrangement

The early stages of the project studied the specification set by

misalignment through the rotational cycle.

research &
development

research &
development

This means that the project had to apply to the Orbitless drive

mounted varies as the unit rotates, leading to varying

Orbitless
Gear Set

conventional drives and, at the same time, be
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Nevertheless, complexity can be a subjective

Systems Engineering (SE) is an interdisciplinary approach

may be perceived as complex, and whilst

systems. It focuses on validating customer needs and

term. To a mechanical engineer the 6502

the 6502 is really quite a simple device when

romax edrive

microcontroller architectures,
as an electronic engineer, I

would have to agree with the
mechanical engineer: The

6502 has 40 input and output

pins, has 56 internal functions,

around 3.5 thousand transistors
working in harmony,
each 8μm in length,

capable of switching at

a rate of up to 3 million
times per second, in a
package of less than

17mm2. Furthermore,

the physics behind the
operation of a metaloxide semiconductor

THE ART OF DESIGN
OPTIMISATION
AND MANAGING COMPLEXITY

field effect transistor is itself

fascinating. Indeed, the 6502 is
a complex system in itself, but
one that cost less than $25 at
the time.

This level of inherent

complexity is prior to any

A. Johnston, Principal Safety and Systems Engineer, Romax Technology

software being considered.
Modern Electronic Control
Units (ECUs) can have

anywhere between the region
Just for a moment, cast your mind back to 1977… several

combustion engine technology. Today, both technology and

>1M source lines of code depending on their functionality; it

technology this year: The first proof-of-concept stealth

commercialisation of EVs is undeniably upon us. The advent

of 30+ ECUs and >100M lines of code in total. Furthermore,

interesting events happened in the field of science and

aircraft successfully passed its test flight programme; NASA

completed its first test flight of the Space Shuttle Enterprise;
Voyager 1 and 2 were launched, and both Commodore and

Apple launched a very successful line of personal computers
– prompting a computing revolution. Those particular

computers were powered by a ‘MOS Technology 6502’ 8-Bit

microprocessor, in the same year it was this very device which
was also used in the first production automotive, software

controlled, electronic control unit (ECU). Arguably the journey

within the modern era of electrification within the automotive
sector had been kickstarted.

Electrification is not new. Electric Vehicles (EVs) are not new,
dating as far back to the 19th century. However their initial

adoption was not widespread due to their comparatively high
cost, general lack of performance and range, rudimentary

controllability, coupled to general improvements in competing
27

of 10k source lines of code to
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infrastructure has progressed to a point where the successful
of the microprocessor was a key part of this enabler as

‘electrification is nothing without control’. Fundamentally, the

microprocessor provided an affordable solution to implement
high fidelity closed-loop control which was not previously
possible.

Today, EVs present a paradigm shift in the automotive

sector; cleaner, highly efficient, high performance and vastly
reduced NVH, it is easy to observe why the EV market is

is not unheard of for modern vehicles to have in the region
programmable electronics introduce new types of failure
modes that cannot be handled by traditional methods

(such as FMEA); software does not ‘fail’, although through

complex system interactions it may exhibit behaviour that
is unexpected. This presents a lot of room for error. Since

modern electrification presents many complex engineering
challenges to overcome, an efficient and robust way of
achieving this is required.

expanding rapidly. However, the advent of electrification in

Undoubtedly, 1977’s technology successes established the

as simple as replacing an Internal Combustion Engine with an

help manage the successful deployment of complex systems.

the automotive sector presents new challenges, it is clearly not
E-Machine. Automotive engineers and existing processes are
beginning to accept that a once predominantly mechanical
device is now a complex electro-mechanical system that

typically includes programmable electronics. This complexity
can be challenging to manage.

beginning of the collection of various methods and tools to
Collectively, this was eventually referred to as ‘Systems

Engineering’ and includes methods to optimise the design

solution against programme constraints, manage complexity
and better embed key system attributes, such as functional
safety and security, within the design from the outset.

required functionality early on in the development cycle,

documenting requirements and interfaces, and proceeding
with design synthesis and system verification. SE better

integrates all the required disciplines into a team effort,
forming a structured and robust lifecycle development

process (organisation, project and technical) and proceeds
from concept through to operation.

romax edrive

compared to modern microprocessor and

and means to enable the realisation of successful

Often, the adoption of SE is a ‘no brainer’ for larger projects
as there is a strong correlation between SE capability and

the success of project outcomes. Programme Management
and Systems Engineering fundamentally have the same
goals; the Programme Management function defines

them; SE delivers them. SE provides the management

team with a much-improved ability to identify and act on
events earlier on in the project, improves communication
and understanding, and helps bind different engineering

disciplines to deliver a coherent system solution and one
that is well balanced against its cardinal requirements.

Finally, and perhaps most importantly, SE can help improve
work/life balance, a logical approach to complex tasks

with clear scope, requirements, interfaces etc. means work
becomes less chaotic and stressful and so morale and the
quality of work improves.

Modern SE is predicated upon model-based design (often

referred to as ‘Model Based Systems Engineering’ or MBSE).
Models can take many forms, but fundamentally considers
a static representation of the system of interest, as well as

dynamic models, followed by more readily appreciated 3D

CAD models, all of which help understand the requirements
and validate them, as well as optimising the system

architecture (logical and physical) and supporting design
verification. Born out of model-based design is auto-

code generation, which has gone some way to reduce the
systematic errors in code generation, helping to improve
system reliability, functional safety and cyber security.
Through model-based design and code generation,

it is easier to consider the effects of emergent and/or
hazardous behaviour and system

wide interactions prior to any physical
product realisation – thus reducing
the overall risk, reducing the costs

and timescales of the overall design
and development programme.

Who do we have to thank for the

development of Systems Engineering
methods? Ultimately, the very same
people who put man on the Moon
and developed stealth aircraft, of
course. However, beyond 1977,
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romax edrive

DESIGN
SERVICES

it became increasingly clear that commercial

product development would be the main influence
in pushing technology and process developments
forward. Today, a low-cost mobile device exhibits
more functionality and computing power than
would have been

thought possible back
in 1977.

The automotive

sector is also pushing
technology forward
with increased

functionality, data, connectivity and autonomy.

Perhaps today we are standing on the shoulders
of giants, but there remains a whole host of
opportunity to be exhibited in the field of
electrification.

While processes help define a successful product,
there is no real substitute for talented engineers.

Here at Romax we’re privileged to work with such

Your technology partner for
electric powertrain design and development
Romax eDRIVE is a New Product Introduction (NPI) system for electric drive development. Harnessing
the power of the Romax Nexus platform and our in-house design team, our Model Based Systems
Engineering approach delivers highly optimised designs Right First Time.

talented individuals who really understand the

detail and so are able to extract high performance
out of their design solutions within the overall

system constraints. Romax is at the forefront of

technology and innovation in the electrification
sector, as illustrated by our eDRIVE business.
Romax employs modern industry good and

best practice to successfully develop and deliver
eDRIVE solutions Right First Time, predicated

upon Systems Engineering techniques, tools and

KG
WEIGHT REDUCTION

LESS VOLUME

REDUCED COSTS

HIGHER EFFICIENCY

CLASS LEADING eNVH

model-based design validation and verification.
Combined with our world class Nexus software

platform, Romax has a unique competitive edge

for delivering class-leading solutions in the field of
electrification.

romaxtech.com/romax-edrive
info@romaxtech.com
+44 (0) 115 951 8800
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case study

case study

RECKON DRIVES
IMPROVES PRODUCT RELIABILITY
WITH ROMAX ENDURO
Offering rapid and intuitive modelling, detailed structural
analysis, and component rating, Romax Enduro is fast
becoming the trusted industry-standard software

solution for powertrain durability simulation and system
optimisation.

Romax Enduro is one of six products recently launched on

the Romax Nexus platform, Romax Technology’s new endto-end simulation platform that offers flexible, workflow-

oriented environments, seamlessly blending desktop and
cloud technologies.

Whilst still new to the market, our customers, both new

and existing, have been quick to try out our new software
products and put them to the test, with some fantastic

results! One of those customers is Reckon. Reckon designs

and manufactures helical and spur, servo-grade gearboxes
for various kinds of applications, from conveyors to highspeed delta robots for fast laser cutting, packaging, or
printing machines.

It has previously been difficult for Reckon to show

its customers precisely how their products behave in

any environment. However, this is crucial for building

confidence in the robustness of a particular design for a
given application.

Using Romax Enduro, Reckon has been able to predict the
durability of its solutions more accurately than with any

other software. The software has enabled the Reckon team
to simulate real-life duty cycles and optimize gearbox
designs.

for a specific customer application means the firm can
demonstrate benefits over competitors’ products.

With its full-system simulation capability and new easyto-use interface, Romax Enduro offers Reckon a proven

solution that was once affordable only to large OEMs and

“As a true pioneering company, Arrival is very much focussing on technology development. We are looking to different

ways, new ways, to reinvent electrical propulsion technology as we know it. One of the major enablers, on this effort,

is the cooperation with Romax and integration of Romax Nexus software to our development. The Romax Nexus suite

gives us the ability to quantify tradeoffs and iterate through design ideas with speed and precision.“

Tier 1 suppliers.

“Using Romax Enduro, Reckon is able to make precise
and professional client recommendations. From
a customer point of view, sizing a gearbox using
standard catalogues is increasingly seen as unprecise
and risky, and a growing number of engineers are
beginning to challenge datasheet values. Romax goes
further and works with the most respected experts
around the world to develop their own additional
algorithms for bearing calculations. Because even the
greatest products cannot perform if poorly sized, we
use Romax Enduro to give our customers the perfect
recommendation, so their application achieves the
longest lifetime and the best performance.”
Reckon Drives

CLIENT

CHALLENGE

lightweight commercial vehicles. Arrival is focussed

Arrival’s main challenge is to design units for its

whether that be for drivers, fleet managers or other

The development of electro-mechanical system for

and manufacturer, specialising in the production of
on providing unique commercial vehicle experiences

vehicles that meet a set of very complex criteria.

road users.

a model is quite complex and without a robust tool

SOLUTION
In every scenario Arrival needs to have good NVH,

and are very focused on reducing transmission noise
in addition to optimising the performance for very
high mileage vehicles. Their solution was to work

with Romax and integrate the Romax tool chain into

achieve their development goals for the next generation of

to complete system level optimisations.

new platform are changing the way businesses operate to

their development process because it allowed them

propulsion systems. Helping our customers and partners

Adoption of the Romax Nexus platform is the ideal solution
for any manufacturing firm interested in taking its product

to understand the iterations between the different

components of the gearbox and different components
of the electric motor it is difficult to have a good
design and efficient operation.

BENEFIT
Arrival’s cooperation with Romax has been excellent,

Arrival is increasing the number of users of the software
within the company and their capability of the software
and utilising the designs in their day to day working
environment, results of which will be reflected in its

achieve their durability, efficiency, NVH, and productivity
targets in cost-effective fashion is Romax’s objective.

Manos Polioudis, Head of Powertrain, Arrival

Arrival Ltd is a UK based electric vehicle designer

It is clear that Romax Nexus and all the products on this

development to the next level.

Giving Reckon confidence in the suitability of its product

ARRIVAL
USES ROMAX SOFTWARE TO
DESIGN& MANUFACTURE
LIGHTWEIGHT COMMERCIAL VEHICLES

vehicles.

“I’ve been lucky enough to have worked with Arrival from the
very outset of the relationship with Romax and from that point
onwards, they have astounded me with their energy, dynamism and creativity. It is clear to all that the very forward thinking
company has some challenging objectives but is absolutely positioned to achieve and indeed exceed them. The full team
think individually and together as one, ensuring this innovative product is fit for purpose setting a leading industry standard.
It has been an absolute pleasure to begin this exciting journey with them and I very much look forward to being part of the
next steps in this ground-breaking engineering project.”

Part of Romax Nexus
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CSR OUTREACH
Science park visit

HERE IS A TIMELINE OF SOME OF THE
ACTIVITIES WE HAVE BEEN PROUD TO ENGAGE IN:
2011 BLOOD DONATION CAMP

CSR AT ROMAX
WE TAKE A LOOK AT HOW OUR
INDIAN OFFICE IS MAKING AN
IMPACT
It is now common-place for a company to have a CSR

In India, employees at our Romax office actively and

a social, economic and emotional basis and provides an

of activities directly related to society, for example response

strategy. One that is linked to numerous objectives on

opportunity for the company to be actively involved in
supporting its immediate community.

At Romax we are a diverse company, both in culture and
in the work we do across multiple engineering sectors

globally. Our remit is therefore both flexible and broad.

regularly support their local communities through a range

to natural disasters. Over the years they have taken part in

that hope to benefit the wider community.

this is determined by how people are supporting the world

environment in our global regions.

provides one fundamental thing: ‘the feel-good factor’. For us,
around us, in ways which give them a personal and emotional
connection, a knowing that they have made an ‘albeit’ small
difference.

This tailored approach means we are starting to build

We recognise that employees want to work for companies

the next level, from company-led to employee-led

addressing global challenges. We are thus proud to showcase

a good framework for moving our CSR strategy to

engagement. This year, we have named the Lincs Air

Ambulance as our chosen charity, having in previous

years raised thousands of pounds for Marie Curie and
the homeless charity, Framework.

Romax India donated food, medicines, and other basic

needs like clothing and blankets to the affected families.

This was done through an NGO formed by youths who are
nature lovers and travel to such destinations to physically
go and support the victims during natural calamities.
2015 AMBULANCE DONATION

this loss, Romax decided to donate an ambulance in his

at our headquarters looks at what we can do to have

consider what’s important to our employees and their

2013 KEDARNATH FLOOD

but also by turning tragic personal circumstances into ones
We feel that the key to a successful CSR strategy is that it

an effect in the UK and how we can adapt our plan to

donation camp at our premises.

We lost our dear employee, Shailesh Arya in a fatal

This means we are faced with many opportunities to

make an impact. Set on a yearly basis, our CSR planning

Our office in Pune took the initiative of organizing a blood

many activities to benefit the people around them, both in

responding to key catastrophes and subsequent urgent needs,

that they care about whilst also contributing towards

some of the work our employees have done, in taking an

active part to considering their place in making a difference to
the world around them.

CSR OUTREACH
Science park visit

accident on 15th December 2014 in India. Because of

BLOOD DONATION CAMP
Medicinal plant giveaway

memory.

2017 DONATION TO SAAVLI
Romax donated food and clothes to an organization called

Saavli, an NGO running for 25 years for children and adults
affected by Cerebral Palsy.

2018 KERALA FLOOD RELIEF
Romax India contributed towards the Kerala Flood Relief

Fund, a sum of INR 11,000 (50% Romax: 50% Employees)
2019 CSR OUTREACH
A CSR Initiative to mark Romax Technology’s 30th

Anniversary. We took children from an orphanage on a
day trip to a Science Park.
33
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romax news

ROMAX TECHNOLOGY WORKSHOPS

Romax has a long and proud history of electro-mechanical
simulation, since developing its first software product
in 1996, for single shaft dynamic analysis of industrial

generators. Since then, we have been involved in countless

customer projects for electrification, have set up a Centre of

Excellence for Electrification at the University of Sheffield, UK,
have engaged in substantial research projects, such as the

ODIN project, which developed thermal and NVH capabilities
for electrical machines, and now have several dedicated
teams working in electrification.

Our software has also evolved dramatically: our first

simulation capability for electrical machine NVH launched in
2016, and subsequently won the IET Award for Innovation.

These capabilities now form a key part of Romax Spectrum,
Romax’s flagship product for full-system NVH analysis and
acoustic simulation. Designed for an earlier stage of the

process, Romax Concept now allows users to incorporate
motor design within a concept-level model of the whole
system, enabling rapid exploration of system topologies

early on in the design of electrified drivetrains. As part of

the Romax Nexus platform, 2019 has also seen the launch of
our first dedicated software tool aimed at electrical machine
designers: Romax Evolve, for structural and NVH analysis of
motors and generators.

We understand that engineers need reliable tools to

understand all relevant physical mechanisms and failure

modes that will influence their designs. For the electrical
machine designer, this means they need to perform

electromagnetic analysis, as well as conducting thermal,

structural, NVH and acoustic analysis of the motor. As such,

we seek to create strong interfaces between complementary
products, so that our users can construct their own eco

system, with strong interoperability between the products
they use. For the benefit of our users, as well as to further

We have recently hosted eNVH workshops in Sweden,

Germany and the UK, as well as our first dedicated motor

workshop event in Japan, which gathered together Romax
experts, from Japan and the UK, and customers in two

locations: Tokyo on 15 October, and Osaka on 16 October.

The motor workshop focused on the design of an electrical

machine in the context of drivetrain development, and showed
how state of the art tools can be integrated into a CAE-led
complete process. The event guided participants through
initial electromagnetic and thermal design of a traction

motor using Motor-CAD, structural design and analysis of

the electrical machine using Romax Evolve, drivetrain layout
and packaging design using Romax Concept, and NVH and

acoustic analysis of a mature electrified driveline using JMAG
and Romax Spectrum. To end the session, we presented on
one of Romax’s latest cutting-edge technology offerings:

Bearing Dynamics, which uses time-domain simulation to help
users understand dynamic behaviour within ball bearings and

Altair and Romax Technology explore the environmental and governmental emphasis, and subsequent pressure over recent

years, on the automotive industry to refine its efficiency targets, and how the industry is responding fast by integrating new
technology into their next generation vehicles.

This pressure creates challenges for motor designers, who are juggling constraints including efficiency, thermal management,
weight, compactness, cost and refinement whilst trying to deliver new reliable vehicles to market.

Developing a multiphysics powertrain model by simulation design engineering is complex and relies not only on a full and
firm understanding of each and every component, but also how they interact with each other over a range of service and
environmental conditions. Furthermore, the design must be accomplished within a quick and cost-efficient manner.

This white paper illustrates how, together, Altair and Romax Technology offer industry-proven expertise and a comprehensive

suite of simulation tools that seamlessly provide designers with the means of reliably attaining the high efficiency levels sought
for new generation vehicles. Subsequently, Altair and Romax Technology can effectively offer designers of complex electromechanical drives the complete solution for understanding all physics and the interrelations between them.

You can read the full white paper here: romaxtech.com/Providing-the-Ecosystem-for-Next-Generation-Vehicle-Powertrains
You can read more about Altair here: altair.com

If you missed any of our workshops, check out our recent

electrification and NVH webinars romaxtech.com/eventsand-resources/events-webinars/on-demand-webinars
Structural design and analysis of electrical machines:
Introducing Romax Evolve

A complete design and analysis process for electric

machines, using Motor-CAD and Romax Nexus products
NVH analysis of an electric vehicle traction motor with
JMAG and Romax software

Identifying radiated noise problems with Romax Spectrum
Acoustic Analysis

From gear to ear: Simulating electro-mechanical

fostering relationships with JSOL, Motor Design Limited,

Romax Spectrum
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NEW WHITE PAPER
PROVIDING AN ECOSYSTEM FOR
NEXT GENERATION VEHICLE POWERTRAINS

avoid failure modes within high-speed electrical machines.

our own knowledge and tackle industry issues together,

we have forged many strong partnerships in electrification,
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Dassault Systemes, Altair and Ansys.

romax news

CAE-LED DESIGN
OF ELECTRICAL MACHINES
WITHIN AN EDRIVE DEVELOPMENT

powertrain NVH in CAE-led development processeswith

ROMAX TECHNOLOGY
ONE OF THE MIDLANDS
TOP TECH 50 2019
According to Business Cloud UK, Romax Technology has been voted one of Midland's top 50 technology companies in its recent
Tech 50 ranking for 2019.

Eight judges from various associations and business including the Innovation Alliance for the West Midlands, CEO of Innovation
Birmingham, Invest in Nottingham decided the companies' placements by a combination of judging panel and a public vote,

which attracted hundreds of votes. At 38, Romax Technology has been recognized within this inaugural ranking of the region’s
most exciting technology companies due to its impressive augmented business simulation solutions.
To view the full list go: businesscloud.co.uk/midlands-tech-50
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Welcome to
a new way of
working

CONNECT WITH US
+44 (0)115 951 8800
www.romaxtech.com
info@romaxtech.com

Romax Technology Limited, Romax Technology Centre,
University of Nottingham Innovation Park, Triumph Road,
Nottingham NG7 2TU
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