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REGIONAL USER FORUMS

Helping you put customers at the heart  
of your driveline designs
Balancing noise and vibration, performance, fuel economy and emissions targets

Fuel economy isn’t just about meeting legislation 
or hitting a tax bracket. For a vehicle to be viable, 
you need to consider all factors through the eyes 
of the customer. Romax Technology enables this, 
from concept onwards: balancing multiple criteria 
to move closer to optimised Right First Time™ 
designs. 

You can explore all elements of a design, 
seeing how they perform separately and 
together across a range of real-life driving 
conditions. Others look at either motor or 
gearbox noise; only Romax does both. 

By putting real-life driving needs front and centre, you’ve got a much better chance of 
putting your customers in the driving seat

2016 saw the successful return of the 
Romax Regional User Forums, which 
took place between July and October 
in North America, Germany, China, 
India and South Korea. The theme this 
year centred on integrated electro-
mechanical drivelines, focussing 
on electro-mechanical technology 
integration, advanced bearing 
analysis, NVH, NVH in electric vehicles, 
efficiency and our 2017 software 
products. 

We showcased our latest simulation 
developments and new capabilities, 
including our new Bearing Roller 
Contact technology and how 
simulation tools are being developed 
to simulate and reduce noise from 
electric and hybrid vehicles.

    

Keynote and guest speakers included 
PSA Peugeot Citroen, Volkswagen, 
Ford, Volvo Construction Equipment, 
Mahindra, Tata Motors, NBC Bearings, 
Maruti Suzuki, Technische Universitat 
Darmstadt, Meritor Inc, American Axle 
and Manufacturing, and many others.

The first Romax Indian User Forum 
received really positive feedback and 
proved an excellent opportunity for 
customers to learn more about the 
latest developments in our simulation 
technology, and engage in technical 
discussions with Romax experts and 
their peers from fellow OEMs.

“Aimed at senior leaders, engineering 
managers, analysts and design 
engineers the forums are a great 
vehicle to gather valuable feedback 
from Romax customers and 
understand new and emerging 

industry requirements for the 2017 
Romax technology road map,” says 
Xiaobing Hu, Chief Commercial Officer, 
Romax Technology.

“The 2016 User Forums were very 
successful with doubling attendance 
rates from last year. New clients 
have the opportunity to meet Romax 
software and engineering experts 
and technical leaders, see live 
demonstrations of the latest products, 
and identify solutions to problems 
they face. We will continue to build the 
brilliant platform of the User Forums in 
the future,” adds Xiaobing Hu.

To download forum presentations and 
find out more information for 2017 
events, please visit the Events page at 
www.romaxtech.com/about-us/events/
global-forums-2016/ 

For an informal chat contact our Electrification team 

Solutions to drive business and sustainability

Dr. Xiaobing Hu
Chief Commercial Officer

+44 (0)115 870 0555campaigns@romaxtech.com www.romaxtech.com 
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Innovative new technologies 
for the wind industry
As part of its efforts to drive a step 
change in the value of predictive 
maintenance for the wind industry, 
new Romax products are making 
data-driven Operations & Maintenance 
activity a reality, improving quality 
and reducing costs. ecoCMSTM is a 
new low-cost condition monitoring 
system (CMS) for wind turbines aimed 
at making high performance CMS 
more affordable for owners, operators 
and OEMs. Field ProTM is a new a 
mobile/web application for wind farm 
inspection and servicing to bring the 
industry further towards data-driven 
O&M. 

“Although wind turbines are a 
progressive technology, O&M data 
management is largely stuck in the 
previous century,” said Dr. Ashley 
Crowther, Global VP – InSight. “We 
enable our customers to implement 
data-driven O&M practices, to 
maximise productivity and increase 
quality.” 

Romax director named ‘one 
of top 10 figures’ in China’s 
wind industry
Dr. Xiaobing Hu, Chief Commercial 
Officer and Board Director of Romax 
Technology, won “Industry Top 10 
Leading Figures” award after several 
rounds of competition at the 2016 
China Wind Power Industry Technology 
Conference. The event is held the 
China Renewable Energy Enterprises 
Development Association.

NEWS ROUND UP

Romax Technology wins electrification solutions at IET Awards 2016
Romax Technology has won the Institution of Engineering and Technology 2016 award for Model Based Engineering, with its 
innovative submission for holistic electro-mechanical drivetrain design simulation product (from concept to production). 

Dr Peter Poon, MBE, Founder of Romax Technology said, “By investing in R&D, tackling challenging consultancy projects and 
integrating these teams with software development, we are able to lead the way in engineering a better world with a holistic 
approach to driveline design and development. This leads to drivelines that are quieter, faster to market, and more efficient, 
durable, cost effective and environmentally sustainable, through evaluating electro-mechanical design trade-offs at the 
concept design stage.”

The IET Innovation Awards Model-Based Engineering judging panel (a panel of leading engineering experts in the field) 
commented;

“This innovation puts models right at the centre of the design process, bringing electrical and mechanical design teams 
together. This multi-disciplinary and multi-criteria way of working will produce great benefits for many products and 
industries.”

Romax and Comet collaborate 
deliver automated simulation 
processes
Romax Technology and Comet 
Solutions, Inc. are partnering to 
provide Romax users with the ability to 
create automated simulation processes 
that integrate CAD, FEA, Romax and 
more. “Comet further extends the 
capabilities of RomaxDESIGNER [in] 
creating an integrated and automated 
design and analysis environment,” said 
Dan Meyer, Comet Solutions President 
and CEO.
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NEWS IN BRIEF

Focus on durability: 
driving rail reliability
CAF MiiRA (Motion and Intelligence 
in Railways) designs, manufactures 
and maintains railway wheelsets and 
their components. It is currently the 
only manufacturer of wheels and axles 
capable of delivering the wheelset with a 
complete design, including wheels, axles, 
axle boxes and gearboxes. With durability 
a priority, the company’s engineering 
team has worked with Romax consultants 
on various projects to ensure optimum 
gear design for reliable performance 
and reduced noise. One recent project 
saw CAF MiiRA optimising gear micro 
geometry to meet demanding stress 
targets, and minimise transmission error 
and edge loading. An optimised design 
was specified, and the process has 
ultimately enabled CAF to make their use 
of simulation more effective, improve 
their understanding of their products, 
and save operating costs while de-risking 
new designs. “Romax brought a lot of 
value to our design process, including 
Right First Time™ design and improving 
our understanding of our products, 
which in turn means that lead times can 
be achieved, and we save cost and test 
rig availability,” said Mikel Oyarbide, 
Gearboxes Projects Engineer, CAF MiiRA. 
“We can spend more time optimising 
during the design phase than previously. 
We have a better control of the gearbox 
design and working conditions.”

Collaboration 
with UK University 
focuses on 
automotive fuel 
efficiency
Romax Technology has 
signed an agreement 
with Changan UK and 
consortium partners 
Magnomatics, CMCL 
Innovations and University 
of Sheffield to develop and 
evaluate the MAGSPLIT® 

hybrid transmission for Changan vehicles. The project, designed to demonstrate a full 
hybrid powertrain ready for prototype vehicle installation and backed by world-class 
digital engineering in hybrid powertrain design, “allows Romax to embed its practical 
engineering know-how and latest simulation capability in the centre of the design and 
development of the next generation of vehicle drivelines,” said Andy Poon, CEO, Romax. 
The MAGSPLIT is a next-generation Dedicated Hybrid Transmission, expected to be one 
of the most simple and efficient hybrid powertrain for cars and commercial vehicles. The 
£2.85m project - codenamed IMPACT (Integrated Magsplit Powertrain with Advanced 
Control and Testing) – is co-funded by Innovate UK, the UK innovation agency, and was 
among the winning bids following a competition launched in September 2015.

Aerospace R&D project receives government funding
India A consortium consisting of Romax Technology, ANSYS Inc and the Gas Turbine 
and Transmissions Research Centre at the University of Nottingham has received 
UK government funding for an R&D project focused on helping maintain the UK’s 
prominent position in aerospace. The Heatssim project (Holistic Engineering Approach 
to Thermal and Structural Simulation) will develop an optimised design process for 
aerospace gearboxes to improve performance, safety and serviceability in this highly 
competitive industry. “The UK is Europe’s number one aerospace manufacturer,” said 
Younsu Park, VP for Aerospace, Romax Technology. “The benefit of profits and job 
creation to the national economy underpins the importance of the industry’s success, 
which depends on ensuring continual innovation and investment into improving 
technologies.” Project funding is provided by the UK’s aerospace R&D programme, 
delivered in partnership between the Department for Business, Energy & Industrial 
Strategy, Innovate UK and the Aerospace Technology Institute. Read the full news 
articles at www.romaxtech.com/about-us/news/
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CUSTOMER NEWS

Innovating in mechanics: CETIM helps 
clients improve quality and avoid 
failures
Established in 1965 to forge stronger links between scientific research 
and industry – to help companies improve their product quality and 
competitiveness - France’s CEntre Technique des Industries Mécaniques 
(CETIM) has used Romax software since 2012 to clients in transmission, 
notably through failure analysis and redesign for optimised gearboxes. 
“We’re a pool of specialist resources and technical skills - and innovating 
lies at the heart of our strategy,” says Alexander Vadnal, Design Engineer 
- Power Transmission. “We use RomaxDESIGNER to identify causes of 
failure: to reveal the origin, build more effective predictive models, 
explore what went wrong in the design, and so propose modifications and 
improvements. 
“The main reason we chose Romax was that it enabled us to analyse a 
problem or failure using a ‘whole system’ perspective - taking the entire 
system into account, including casing. You can also explore problems 
around dynamics, looking at noise and vibration, while always including 
the complete environment.” RomaxDESIGNER has, over time, provided 
faster and more accurate results relating to: modelling of bearings; internal 
geometry, non-linearity, preload and clearance; gear mesh simulations; 
micro-geometry, shafts and deflections; impacts on load distribution and 
misalignment; influence of the environment; housing and stiffness; and 
analysing complex load cycles. Indeed, the results provided have helped 
CETIM client organisations to save money, improve operations and 
enhance business performance.
Want the bigger picture? Read the full stories at    
www.romaxtech.com/about-you/case-studies/ 

Gearbox and axles: ATech can ‘focus on the 
best concepts’ and improve designs
Providing driveline technology and design services for gearbox and axles, from 
concept engineering to prototype build and testing, Adrian Technologies GmbH 
(ATech) serves market sectors including defence, off-highway, agriculture and 
mining. “We primarily develop components and assemblies for non-automotive 
markets, and have used Romax software from day one, since 2000,” says Dr-Ing. 
Franz-Werner Adrian, company founder and president. “We now use the software in 
all phases of design and development.”
The company provides clients with turnkey proof-of-concept projects, designing 
drivetrain components and controls, and with specialist technologies and 
knowledge to upgrade existing products for special applications. With projects 
lasting 1-3 years on average, core services include: concept studies, benchmarking 
and concept selection; layout, detailed drawing and supplier selection; and 
prototypes, testing and production release. “Using RomaxDESIGNER we can 
explore parameters and investigate different alternatives in the concept phase, 
and do so within very short time scales,” says Prof. Dr-Ing. Jörg Adrian, General 
Manager. “One of the biggest time savings is in the simulation of measured/defined 
load cycles into the one used during testing. A key advantage of RomaxDESIGNER 
is we can easily implement other drivetrain components to simulate the complete 
system - even if we have no responsibility over those components, we can still 
observe the potential impacts. Over time, it’s increasingly become our optimisation 
solution, notably in microtopology, and has greatly improved communications in 
terms of enabling us to discuss alternative design options in meetings and reports, 
and their impacts on system and component complexity, and, of course, the cost 
implications.”

Poor gear contact pattern

Micro geometry improves gear contact 
pattern in RomaxDESIGNER
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PRODUCT NEWS: SOFTWARE RELEASES

The R17 Romax software updates provide 
designers and engineers with early access to 
innovative new features fast – especially vital in 
the rapidly-developing world of electrification.

“These upcoming releases of the R17 software reflect our 
philosophy of meeting customer needs and delivering value as 
soon as we possibly can,” says Dr. Jamie Pears, Senior Product 
Manager, Romax Technology. “Our strategy for developing a 
new electric noise software capability was to build a ground 
breaking feature that helps to drive a change in the driveline 
design process within the EV and hybrid marketplace. Romax 
software can design and analyse the complete electro-
mechanical drivetrain, allowing full system analysis from the 
concept stage throughout the design process. There are unique simulation capabilities 
looking at the whole system, which allow simultaneous analysis and optimisation for 
durability, efficiency and dynamics. Our electrification software solutions can provide 
support or deliver complete projects, allowing you to move into the electric market 
confidently, quickly and easily. The growing strategic importance of the electrification 
sector has focused investments in our R&D capabilities, and we have new resources 
and insight to call on, including the University of Sheffield. We’ve doubled our team 
capacity.”  

“Our approach is about getting more value to more 
customers more quickly. The biggest improvements 
include a clear focus on electric, strengthening our 
capability in gear meshing and mechanical efficiency, 
and offering even more to customers in industry-leading 
bearings analysis.”

Dr. Jamie Pears
Senior Product 

Manager

Delivering innovation 
faster and helping to 
drive electric vehicle 
development

“Feedback from customers earlier this 
year was overwhelmingly positive – 
with elements then incorporated into 
further improvements. The biggest 
improvements include that clear focus 
on electrification, as well as gear 
analysis and efficiency predictions, and 
offering even more to our customers 
in terms of industry-leading bearings 
analysis.”

Pears adds, “Of course, the work never 
stops, with the next full release of 
the software planned for early 2017: 
additional improvements to core 
Romax technologies that will enable 
customers to develop even more in 
even less time. We’re working with 
our customers right now to help 
improve their organisational processes 
and deliver new efficiencies. New 
developments will include new features 
within the gears and bearings sectors. 
Keep up to date with Romax news, as 
the new progress will be very soon.”
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PRODUCT NEWS: SOFTWARE RELEASES

Highlights: RomaxDESIGNER and RomaxWIND R17 – advance 
releases

Electric Motor Modelling & Analysis – for 
the first time, users can now model and 
simulate the complete electric motor and 
driveline system, predicting vibrations 
generated by the motor excitations as 
well as the gears as part of a full system 
analysis. “This is our first software 
capability specifically related to EVs and 
part of a much wider push into this area,” 
Pears says. The new features enable users 
to:

• Automate the creation and meshing of electrical machine stators
• Perform unique analysis including electro-mechanical system interactions, 

capturing the interaction between the electric motor and gear system; gain 
a fast and flexible frequency domain solution and use advanced post-
processing analysis tools

• Integrate with third party electro-mechanical analysis software; considering 
different types of excitation: torque ripple, imbalance and radial force shapes

Efficiency Analysis – the new release also features a more accurate model to 
predict parallel gear mesh losses, based on the industry standard test developed 
by Germany’s FZG Institute. “This enables users to investigate and easily compare 
the effects of different lubricants,” Pears says. “You can also now specify losses 
for unengaged clutches, and define lubricant properties per component.” 
Bearing Analysis – includes a new contact algorithm to predict the contact 
behaviour between rollers and the supporting ribs. “This is already drawing a 
great deal of interest from bearing suppliers, and further strengthens a core 

Romax Technology: we’re already 
an industry leader in this area,” 
Pears says. Software capabilities 
now include: a new approach 
to bearing contact analysis; 
accurate, validated prediction 
of stresses due to edge contact; 
consideration of material 
strength; multi-threaded for the 
fastest possible run times.

Andy Poon
Chief Executive 

Officer

Simulating Electric 
Vehicle drivelines using a 
system software solution:
“Improving noise performance of 
EVs is essential for their transition 
to a mass produced, mass market 
product,” says Andy Poon, CEO, 
Romax Technology. “The ideal 
is an integrated whole-system 
approach so you can identify 
and deal with NVH issues earlier 
in the process, well ahead of 
prototype and manufacture. 
This capability is now offered 
by RomaxDESIGNER, helping 
organisations work smarter 
and faster at reduced cost: an 
Electrical Machine modeller. 
The new capability enables 
vibration analysis of a complete 
electro-mechanical drivetrain: 
it applies excitations from both 
gears (transmission error) and 
electrical machine (torque ripple, 
radial forces) and calculates the 
response of a full system model, 
including transmission, electrical 
machine and housing. “You 
can capture electro-mechanical 
dynamic interactions in the 
early stages of development and 
prevent problems from the start, 
thereby targeting a Right First 
Time™ solution,” Poon says.”
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University 
creates optimised 
two-drive 
transmission for 
electric & hybrid 
vehicles
Germany’s Technische Universität 
Darmstadt places technology at the 
heart of research and teaching. The 
university’s Institute for Mechatronic 
Systems in Mechanical Engineering 
uses Romax software to help develop 
novel engineering concepts - including 
innovative transmission for hybrid 
electric vehicles.
“We have created a promising 
powertrain concept, offering high 
efficiency in both electric and 
hybrid driving modes, good driving 
performance, and simple transmission 
technology,” says Ruben König, 
Research Associate. “All design and 
efficiency calculations, as well as 
modelling and simulations, were done 
using Romax software.” With the 
geographical range of EVs limited by 
battery capacity, this has often been 
cited as a key reason why sluggish 
initial uptake by consumers. “We 
wanted to maximise the efficiency of 
the powertrain to extend the range of 
a vehicle in electric mode, and look at 
further extending the range by adding 
an internal combustion engine,” König 
says.

Saving time – optimising 
designs
Typically found in plug-in hybrid EVs, 
the parallel hybrid system is the most 
common: coupling an electric motor 
with internal combustion engine. 
Moreover, a series hybrid drivetrain 
in extended-range electric vehicles 
includes electric motor, gasoline 
engine, computer controls, battery 
and generator. Power-split or series-
parallel hybrids are variations on the 
parallel arrangement that include 
power-split devices, allowing for power 
paths from engine to wheels to be 
either mechanical or electrical. Each 
approach offers different pros and cons 
to. “Our project looked into different 
concepts,” König continues. “We’re 
mainly interested in parallel layouts 
as they are generally agreed to be the 
most efficient... We identified potential 
to make improvements in terms of 
efficiency and cost.”

“Romax software allows us to design 
systems and components at a level 
of detail that’s not too deep but still 
provides the right level of information. 
You can have the right level of detail 
depending on what you want to do. 
In the concept phase, you can create a 
simple model and run basic analyses, 
to get an indication of performance. 
When you’re ready for a more detailed 
design, you can input a great deal 
of detail already, and so get more 
representative results. It was particularly 
important we could trust our efficiency 
maps and calculations, and Romax 
has done a lot of validation work for 
its models.” More detailed design of 
the alternative layout was performed 
using CAD FUSION software and 
RomaxDESIGNER, “To check everything 
worked and it fitted the packaging 
space, making changes and adding 
more detail if necessary, then importing 
the model back into RomaxDESIGNER. 
We could do this several times if 
required, and very quickly,” König says.
Read the longer version at   
www.romaxtech.com/downloads/ 

““We wanted to maximise the 
efficiency of the powertrain 
to extend the range of a 
vehicle in electric mode, and 
look at further extending the 
range by adding an internal 
combustion engine.” 

Rube König, Tu Darmstadt 
                        

SECTOR FOCUS

CAD model of the complete powertrain
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FEATURE ARTICLE

Volkswagen: NVH simulation 
and testing for Europe’s 
biggest carmaker
Volkswagen engineers have used RomaxDESIGNER software for the last 
five years in gearbox production and to ensure NVH quality levels speed 
up time to market.

Our main challenge is gear whine, 
and the need to support our high 
acoustic standards,” says a PhD 
Student at Volkswagen. “NVH is 
such an important issue in the 
industry today because of the rise 
in electric motor developments, and 
the simultaneous increase in the 
production of complex gearboxes. We 
use RomaxDESIGNER so that we can 
perform accurate simulation of these 
new gearbox designs, and assess the 
NVH performance.” Europe’s biggest 
carmaker, Volkswagen Group delivers 
more than 10 million cars to customers 
each year. The group comprises the 
12 brands of Volkswagen Passenger 
Cars, Audi, SEAT, Škoda, Bentley, 
Bugatti, Lamborghini, Porsche, Ducati, 
Volkswagen Commercial Vehicles, 
Scania and MAN. 

A validation strategy for 
gearbox NVH

The company wanted to develop 
a reliable new validation strategy 
for gearbox NVH, to enable design 
changes to be made with confidence 
and satisfy the demands of its market-
leading brands. Previously, sporadic 
correlation studies on the main parts 
of a gearbox were conducted based 
on eigenfrequencies, allowing for little 
correlation guarantee. The Student 
says the company wanted to develop 
simulation models “representative 
of the real world, so that our design 
changes can be made with confidence. 
This gave rise to the need for an 
integral validation strategy. The speed 
and unique system-level simulation 
which RomaxDESIGNER offers stand it 
apart from other products.”   
     
     
    

The benefits to Volkswagen include 
greater confidence, time savings and 
faster development, with an accurate 
and reusable validation strategy. 

The Research Student adds, “Only 
with RomaxDESIGNER can we 
quickly and accurately investigate 
gear whine phenomena on a system 
level – looking deeper into models 
to work out where the problems are. 
This is what allows us to meet high 
expectations for NVH within even the 
most cutting-edge system designs.

“Our design changes are not reliant 
on trial and error, but are based on 
proven, trustworthy simulation.” 

Read the longer version at   
www.romaxtech.com/downloads/ 

Laservibrometer measurement and RomaxDESIGNER simulation of rear wheel drive and drive shaft  
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FEATURE ARTICLE

How to optimise 
gearbox designs 
for NVH

Designing gearboxes: experience 
versus technology

Two major schools of practice exist 
in gearbox design. Despite a growing 
reliance on CAE tools upfront in the 
design process, the experienced-
based approach - driven by design 
rules, a spreadsheet for sizing 
gears, a reliable CAD package and 
fundamental know-how about gears 
and bearings – maintains a strong 
following. In recent years however, 
growing numbers of experienced 
gear designers have moved towards 
retirement, with experienced-based 
design work subsiding due to this 
natural attrition. Coupled with the 
need for all manufactured gearboxes 
to be competitive globally in terms 
of cost, weight and performance 
regardless of volume, the need to 
integrate more modern CAE tools 
is rising rapidly. Using advanced 
software tools, engineers can predict 
certain performance behaviours in 
advance of design-freeze dates and 
well before tooling is ordered. In fact, 
CAE software has advanced to the 

point where it can simulate a virtual 
dynamometer, and evaluate the NVH, 
durability, and efficiency performance 
within the same software environment, 
for not only a nominal design but also 
factoring in manufacturing variation: 
a whole-system approach to “right 
first time” design. Indeed, various 
manufacturing processes can actually 
be evaluated within the context of 
mass production.

Troubleshooting

Despite the best efforts of designers 
and engineers, transmission and axle 
gear whine issues can and do appear. 
Complicating the situation is a trend 
towards development of traditional 
multispeed automatic transmissions, 
with complexity well beyond previous 
hardware generations, and of single 
and two-speed transmissions for 
electric vehicles. Understanding how 
advanced CAE tools can address 
a current production gear whine 
issue will help both product and 
manufacturing engineering teams to 

resolve issues by using a physics-based 
approach for developing effective 
countermeasures.
When faced with a gear whine 
problem, the intelligent investigator 
will ask a series of questions, to 
help focus on the area of greatest 
concern and so develop robust and 
representative CAE drivetrain models. 
The Romax Technology white paper 
Drive Success by Focusing on NVH Early 
in Drivetrain Design: A Practical Guide 
includes an example set of questions 
that can be easily adapted for any 
gearbox in any industry. The responses 
will dictate the type of CAE model to 
create, and establish if the tonal noise 
is even related to the transmission in 
question. Moreover, such questioning 
also helps the troubleshooting team 
to properly focus on the physics of the 
problem - rather than the politics.

In the last  issue of Transmission, we discussed how taking 
a more intelligent look at noise, vibration and harshness 
can help you to optimise product quality, avoid costly 
problems later and speed up time to market. This time, we 
look at how you can focus on NVH issues effectively in the 
design process and troubleshoot – including implications 
for electric vehicles. 

Transmission • Issue Two Contact transmission@romaxtech.com10
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FEATURE ARTICLE
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Mode Shape Analysis in RomaxDESIGNER 
Deflected model with

housing in RomaxDESIGNER 

NVH Gear Whine Simulation Models 

Creating optimal NVH models: 
guidelines

These basic guidelines will help you 
create more robust and representative 
models for gear whine analysis. 
• Model what is tested, never test 

what is modelled – aim to use a 
software tool that can analyse

• Boundary Conditions – the 
drivetrain model should include 
representations of the boundary 
conditions that match the 
actual hardware. If test-based 
evaluations are to be performed 
in-vehicle, on a dynamometer 
or using the end-of-line test 
system, the model needs to 
reflect upstream and downstream 
hardware to properly capture 
drivetrain dynamics.

• Customer-Derived Metric – 
predictions from your software 
should directly tie-in with 
customer-derived metrics based 
on a NPA study, plus derived 
tonal noise targets based 
on passenger compartment 
response. Knowing the 
magnitude of the required 
reduction in noise or vibration is 
important to develop effective 
countermeasures.

If used effectively in product 
development, the same upfront CAE 
tool used to establish a fundamental 
design can also be used to 
troubleshoot unexpected hardware 
issues – assuming, that is, the 
investigator knows the right questions 
to ask and can correctly interpret 
the responses in terms of energy, 
frequency and vibration.

This article is based on a more detailed 
Romax white paper. Read the full white 
paper at www.romaxtech.com

11
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FOCUS: NVH, ELECTRIC VEHICLES & HYBRIDS

Barry James
 Chief Technical Officer 

and Head of R&D 

Improving noise 
performance in Electric 
Vehicles
Barry James, Romax Technology CTO, concludes his look at how to 
deliver quieter and more efficient greener cars for a mass market: 
rethinking simulation and modelling beyond accepted “too complex, 
too late” approaches and a fragmented design process.

Methods used to develop quieter products have progressed substantially in the last two 
decades with, for example, CAE tools for Multi-Body Dynamics (MBD), Finite Element 
Analysis (FEA) and Multi-Domain Simulation. The objective is to simulate the dynamics 
of systems to identify and solve problems without having to manufacture – but for most 
companies, this remains an aspiration rather than business-as-usual. So while it’s been 
accepted that the most effective use of CAE is to predict and prevent problems, until now 
the NVH simulation process has been too slow to achieve this, and limited to correlation 
and elimination of problems once they’ve already occurred. CAE tools have focused far 
too much on achieving greater capability of simulation in isolation. The belief is that by 
modelling and analysing with greater levels of precision, greater insight will be achieved 
and CAE will achieve its goal of engineering better products. But the risk is that by 
targeting greater precision, modelling and analysis actually become far too slow and the 
results too difficult to interpret. Engineering insight is lost and results are not available in 
time to genuinely shape the design process in the optimum ways. But it doesn’t have to 
be that way.

Change your thinking
Romax Technology has shown that it’s possible to simulate the noise from motors and 
systematically target noise reduction during the design process. In projects such as 
ODIN (Optimised electric Driveline by INtegration) and our own R&D, we’ve shown 
that at successive stages of the design process, predicted peak levels of vibration can 
be systematically targeted and reduced. This is a significant development that goes 
beyond what has been previously achieved, and can significantly assist electric vehicle 
powertrains in achieving the design refinements required to make them acceptable 
for a mass market. In summary, the Romax methodology is founded on two core 
principles:

• Increased speed means results are available to designers, engineers and other 
decision makers within a time frame that enables more focused, informed 
effective design decisions far earlier in the process 

• Results can also be more easily interpreted to smarter Right First Time™ 
engineering design decisions 

Read the full white paper at   
www.romaxtech.com/downloads/ 
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 FOCUS: COLLABORATION

Ford Motor Company and Romax 
Technology collaborate to better 
understand gear whine 

Romax Technology and Ford 
recently collaborated on a paper 
for NAFEMS, the not-for-profit 
International Association for the 
Engineering Modelling, Analysis 
and Simulation Community, 
based on the premise that 
more effective simulation of 
gear whine sidebands, and 
their sensitivity to operational 
deflections and manufacturing 
variability, provides a vital 
understanding of how gear 
whine noise can be generated.

“Eliminating gear whine is 
important to refine automotive 
sound quality,” says Dr. Michael 
F. Platten, Product Manager 
- Dynamics and Noise and 
Vibration Specialist, Romax 
Technology. “The recent 
trend for planetary automatic 
transmissions with eight or 
more forward speeds has 
led to new NVH error states 
relating to gear whine noise, in 
particular modulation sidebands 

generated by manufacturing 
and assembly variability.” The 
paper looks at causes and effects 
of modulation sidebands and 
using new simulation tools to 
predict sideband behaviour 
in automatic transmission. 
“We looked at two simulation 
methods,” Dr. Platten continues. 
“The first, which you can use 
at an early stage of design, 
uses a simple representation 
of the system architecture to 
qualitatively identify which 
sidebands are expected to 
occur and, crucially, to identify 
which kinds of operational 
deflections and manufacturing 
tolerances are most sensitive. 
The second offers new 
capabilities to accurately predict 
the vibro-acoustic response of 
the complete transmission, to 
give a quantitative assessment 
of sideband behaviour. This 
method can assess the effect 
of manufacturing and assembly 
tolerances on transmission gear 
whine noise.”

Two planetary gear set designs 
were compared for noise 

performance. “We found that a 
failure to properly account for 
the effects of sidebands and 
the influence of manufacturing 
variability leads to a conclusion 
that one design is significantly 
superior to another. When 
the effects of sidebands and 
manufacturing variability are fully 
accounted for, however, there’s 
little difference in performance, 
in terms of radiated noise. In 
short, the simulation tools used 
provide a full analysis of NVH 
behaviour throughout the design 
process - and allow issues with 
design and manufacturing to be 
understood and contained earlier 
in development, potentially 
avoiding problems later.”

Simulation of Gear Whine 
Sidebands in an Automatic 
Transmission Including 
Manufacturing Variability, 
by Yuping Cheng, Yang Dai 
and Mario Felice (Ford Motor 
Company) and Tugan Eritenel, 
Chad Glinsky, Simon Kraeusel 
and Dr. Michael Platten (Romax 
Technology).

Romax Technology’s 
NVH collaboration 
with Ford
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COUNTRY FOCUS

India: trends in the e-mobility 
sector
In comparison to the EU, US and Japan, the e-mobility market in India is in its infancy, due to the 
lack of infrastructure in India. However, the Indian government recognises the need to implement 
e-mobility research and development to support the current transport issues, and ease congestions 
in urban areas. 

Furthermore, it is possible that the lack of electrification in India could be a selling point for EVs/HEVs. 
The National Electric Mobility Mission Plan 2020 (NEMMP 2020) plans to include power train system 
integration, transmission systems, electric motors and power electronics. 

“The Indian electrification market is mainly driven in the two-wheeler and four-wheeler sectors. It 
estimated that by 2035, nearly all of the two wheelers will by fully electric vehicle or hybrid electric 
vehicle. Overall the EV/HEV sector will have 40% market share. In the four-wheeler sector, smaller 
electric cars will become more sustainable from 2020 onwards,” says Abhijeet Kalbhairav, General 
Manager, Romax (India).  

“However, the growth of EVs in India will mainly be supported by technological advancement, better 
ecosystems, infrastructure including charging stations, localisation of key components to reduce 
down costs and EV conversions of existing vehicles. As R&D and technological advancement is 
heavily linked to e-Drives, it is necessary to develop durable, quiet and efficient transmissions.”

Abhijeet Kalbhairav adds, “Romax Technology being a world leader in Driveline Engineering, our 
global team has designed a unique electro mechanical simulation solution for developing optimised 
e-Drives. In India, we have recently held user forums in Pune and Chennai focussed on Electro 
Mechanical Systems of e-Drives where we showcased Romax software capabilities and solutions 
on addressing electrification issues more effectively. These user forums were attended and valued 
by many OEM’s as well as Tier I suppliers. We are extremely pleased to inform you that Romax 
Technology have started to support India’s leading EV/HEV industry leading suppliers, Mahindra 
Reva, Tata Motors, and Ashok Leyland to design and develop durable, quiet and efficient e-Drive 
units and can become part of the Indian EV/HEV growth.”

For electric vehicles to succeed in India, technologies needs to be adapted to the Indian environment 
and market, and innovation should meet local needs. There should also be a local supply of EV 
components and systems. The main challenges are a very small base of limited domestic electric 
vehicle manufacturers or suppliers of components in all segments of the EV area. 

Romax India, Pune office
302, Third Floor, 

Sai Capital
Senapati Bapat Road
411016, Pune, India

Phone: +91 20 6720 1800

E-mobility trends in India
 The transport sector in India consumes 90% of the total oil demand affecting consumers with volatile fuel prices 
 If India’s electric vehicle market takes off £48 billion of fuel will be saved
 The NEMMP 2020 envisages an incentive scheme for a more eco-friendly transport sector/EV eco-system: reduction of 
the use of liquid fuel by 7 to 8 million tons and reducing vehicle emissions (CO2) by 1.5% by 2020 

 Local SME suppliers, R&D agencies and National OEM’s, are central to the strategic government EV/HEV growth plan 
 The Indian government has commissioned an Indian road map for EVs and infrastructure to support EV growth 
 India to be a major global player by 2020 in the EV area
 Provide employment to 25 million people by 2016 in the automotive sector 
 Production of 6 to 7 million electric vehicles on the road by 2020 - expected 4 to 5 million are to be two-wheeled electric 
vehicles 

 Both the Indian government and the automotive EV industry will jointly invest about €4.6B to implement THE NEMMP 
by 2020   Both the Indian government and the automotive EV industry will jointly invest about €4.6B to implement THE 
NEMMP by 2020

Abhijeet Kalbhairav
Senior General Manager, 

Romax India
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CUSTOMER RESOURCES

On-demand webinars
Visit www.romaxtech.com/about-us/webinars for these free webinars: product updates, solutions and 
services, customer experiences and more.

• Introduction to Bearing Failure Investigations
• Using Simulation Software to Solve Bearing Problems
• Analysing Bearing Roller Contact problems using Simulation Software
• Introduction to Gear Whine Problems & Solutions
• Practical Solutions of Gear Whine Problems
• Advanced Planetary Gear Sideband Analysis using Simulation Software
• Challenges in EV and HEV Driveline Designs
• Simulating Electric Vehicle Drivelines using a system software solution
• Demonstrating Electric driveline design process using a case study
• Vibration sources in EV systems & E-machines
• Simulating lateral vibrations in high speed motor shaft
• Reducing carbon emissions by rapid design and optimisation of hybrid electric vehicles for different driving 

conditions

Brochures, case studies and more
Visit www.romaxtech.com/downloads to browse and download our library of customer case studies, corporate 
literature, white papers, technical papers and more. New brochures include:

• Romax Solutions: Electrification brochure - an overview of Romax software, services and research in 
the electrification market sector. Our industry experts and software offer a complete solution for electro-
mechanical drivelines; leading to a better understanding of systems, and resulting in holistically and efficiently 
optimised future products. This brochure outlines how you can move into the electric market confidently, 
quickly and easily.

• Romax Solutions: Bearings brochure - an overview of Romax software, services and research in the bearings 
market sector. Romax software’s fast and accurate modelling and analysis procedures ensure a detailed 
understanding of system bearings. This brochure outlines how you can investigate bearing design iterations 
as part of the whole driveline simulation to optimise bearing designs based on overall transmission targets.

• Solving Bearing Problems -bearing selection needs to be conducted quickly, reliably and accurately at the 
concept level design stage to reduce the risk of failures. Bearing failures that occur during the development 
phase, extend the overall transmission process and delay start of production. This datasheet outlines our 
bearings software solutions and consultancy services; including how to predict bearing life and durability, 
assessing bearing selection to reduce cost and improve performance, and forensic investigations of bearing 
failures.

• Solving Gearbox Failures - as a leading independent designer of gearboxes and drivetrains, Romax has an 
unparalleled understanding of solving gearbox failures. This datasheet outlines how we can support you with 
a Right First Time™ solution with consultancy services, methods and tools for all parts of the product life-
cycle, including field investigation and warranty issues.

FROM THE EDITOR
I hope you have found  the second edition of Transmission informative and very useful summarising news 
and developments in our business; including our software products, consultancy services, and our customers’ 
experiences. As you face new challenges, we hope to help you achieve your business and technical objectives 
going forward.
If you have suggestions for articles, or comments, please don’t hesitate to contact   
transmission@romaxtech.com

Rohini Syal
Marketing Campaign

 Manager
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Solutions to drive business and sustainability

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

Solutions for gearbox, transmission and 
driveline designs...
Romax Technology is a global provider of integrated software and services for 
gearbox, bearings and driveline to automotive and off-road OEMs.

We help you to work smarter and faster at reduced cost, and be more competitive.

• Accelerate time to market
• Reduce design and development costs
• Improve product efficiency
• Higher product quality
• Reduce end-product warranty liability
• Increase capacity for innovation

+44 (0)115 870 0555

campaigns@romaxtech.com 

www.romaxtech.com


