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The famous British science fiction writer and technology futurologist, Arthur 
C Clarke, once coined the phrase: “Any sufficiently advanced technology 
is indistinguishable from magic.” This is indeed an apt metaphor for the 
electronics industry I believe. Electronics has become an increasingly key part 
to nearly all products in the modern world in an effort to deliver an amazing, 
magical, experience for users of a wide variety of products and services. 
If you consider when you buy a typical modern sedan car that it contains 
over 100 CPUs embedded within its body to satisfy your every comfort and 
entertainment whim. Or that some auto manufacturers estimate that around 
50% of the cost of a modern car is locked up in the embedded electronics that 
help to make our user experiences so pleasant; electronics has come on a 
long way in the last 30 years ago. And the acceleration of electronics usage is 
getting faster and faster.

Electronics is also the centre of focus when it comes to delivering smart, automated, efficient systems that 
can produce and manage products… Smart Handheld and Consumer Devices; Smart Machinery; Smart 
Vehicles; Smart Homes; Smart Buildings; Smart Factories; Smart Infrastructure; Smart Cities. All of this 
digitization of mechanical products is driving an incredible surge in demand for electronics as companies 
look for Edge/IOT, & Automation AI/“smart”, AR/VR capabilities & technologies that they now need to meet 
consumer expectations. This in turn is driving demand for the detailed electronics components and systems 
to make it work: Sensors, Signal Processors, Controllers, Memory Components, Disk Drives, ECU etc.

At Hexagon we’re proud to support and celebrate our customers’ success across all industries as we move 
into Industry 4.0 and a future of more and more industrial and consumer autonomy. It’s also evident in our 
engagements with clients, commitment to your work, passion for what you do, and the speed by which you 
achieve it as we aim to deliver market leading virtual simulation software and real world scanning and sensing 
technologies. We’re confident in our ability to help our electronics customers and users cut costs, avoid 
recalls, be first-to-market and drive up productivity, quality and sustainability outcomes.

This electronics e-Book gives a flavour of customer engagements for our unique portfolio of metrology 
scanners, CAD/CAM production software and CAE design & engineering software solutions from companies 
as diverse a big screen TV makers on Times Square in New York City and DVD makers in Japan. I commend 
them all to you.

We aim to put real engagement and experience in place with our customers as proof of our solution offerings. 
If you see something you’d like to know more about, or have a use case that you need solutions for, or just 
simply need some deeper insight on any of our technologies, do contact us at Hexagon Manufacturing 
Intelligence. We’ll get you the software and hardware you need, and set up a jumpstart with some of the 
industry’s most experienced technical experts to help you get you be successful in electronics applications.

Keith Perrin 
Industry Director, Electronics. Hexagon’s Manufacturing Intelligence division 
keith.kerrin@hexagon.com

Foreword
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|  The Wand Company

Innovative reverse 
engineering bringing 
fictional design to  
physical reality
by Kate Bailey

Twenty-third century phaser meets 
twenty-first century laser as Hexagon 
Manufacturing Intelligence measuring 
equipment helps inventive consumer 
electronics company blur the lines 
between science fiction and science fact.

In 2010, a small start-up company created a moment of 
magic on British television screens by showcasing their 
product on the popular BBC series Dragons’ Den. The 
programme invites budding entrepreneurs to pitch ideas to 
five potential investors, known as the “dragons”, to secure 
financial and strategic support for the development of 
their business. When The Wand Company entered the den, 
no-one was expecting what happened next.

The dragons – along with the audience at home – watched 
spellbound as company directors Richard Blakesley and 
Chris Barnardo demonstrated their unique product: a magic 
wand remote control with the ability to operate standard 
electronic devices with a few small movements. Using a 
universal learning remote control chip, the device could be 
trained to give the illusion of a functioning magic wand. The 
novelty of the product certainly impressed the investors, 
with all five making offers to The Wand Company.
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The phaser remote control is an idealised version produced by laser 
scanning an original prop and basing the design on the CAD data.

Design and engineering

From fantasy to the future

Following their television appearance, The Wand Company 
experienced a surge of interest and with a successful 
product under their belts, the team went back to the 
drawing board in search of their next project. In 2012, the 
company launched a new remote control based on the 
“sonic screwdriver” device featured in cult science fiction 
serial, Doctor Who. The appeal of this product hinged 
around the authentic appearance that proved a draw for 
sci-fi fans the world over, as Barnardo explains: “For our 
first sonic screwdriver, the model used by the Eleventh 
Doctor, we simply used photographs and measurements 
that we found on the web to design the product. The 
response was positive – we had emails from customers 
asking if we could produce another sonic screwdriver, the 
one that the Tenth Doctor used. It struck us that the best 
way to make a really accurate replica might be to find the 
original prop used in the show and create a 3D scan of it – 
which is where metrology comes into the story.”

Engineering authenticity

The Tenth Doctor’s sonic screwdriver was launched in 2013, 
and its speedier development cycle convinced the team 
that 3D scanning was the most efficient way to develop 
new products with the accuracy their audience demanded. 
By scanning the original props, The Wand Company could 
create an accurately measured base for their product to be 
designed around using CAD modelling software.

In 2014, the team embarked upon their most sophisticated 
product design to date: the Star Trek phaser remote 
control. It was while travelling to California to inspect an 
original prop from the classic 1960s Star Trek series that 
Barnardo and Blakesley first came across Hexagon’s non-
contact laser scanning equipment.

Permission to scan

Using unique and often valuable original props as models 
presented its own set of metrology challenges, as the 
team discovered during the visit. As Blakesley explains, 
“When you are working with original props, they can be 
very fragile – you really don’t want to be messing about 
with them. Non-contact scanning is a must, and if we can 
avoid using reference markers or surface treatments, we 
are much more likely to gain access to the genuine props.”

During the course of their work in the USA, The Wand 
Company team had two contrasting experiences with 
noncontact scanning technology. On one occasion, they 
used a structured light scanner to take measurements, 
while for the phaser they arranged to meet the prop’s 
owner at a studio that had a Hexagon ROMER Absolute 
Arm with integrated laser scanner.

For Blakesley, a major difference immediately springs to 
mind: “Where the structured light scanner required us 
to powder the prop to get any kind of quality data, the 
ROMER Absolute Arm enabled us to capture all the detail 
without treating the surfaces at all. It was also much faster 
than the structured light scanner, and I’d say it provided 
better data too.”

“Using the ROMER Absolute Arm was much more of a 
hassle-free process,” Barnardo agrees. “And really, when 
you are handling near-priceless props, dusting them is not 
something you want to do.”
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Transportable information

While the ROMER Absolute Arm with integrated scanner’s 
high point acquisition rate made scanning the prop a quick 
and easy process, so too was the export of this pointcloud 
data to the CAD modelling software – thanks to its 
straightforward multiplatform compatibility. As well as the 
benefit of accurate dimensional information, this process 
also allowed The Wand Company to make corrections for 
any imperfections or damage on the prop during the design 
stage, before passing the product design to a manufacturer 
in China for production.

The result is an idealised version of the original, which lives up 
to fans’ expectations, and Blakesley believes that he has 
found the right technology to support the company’s  
future endeavours.

“We were really impressed with the quality of the scan data and the speed of the scanning process, both of which were 
superior to the structured light scanner. Given the choice, we’d certainly be looking to use the Hexagon Manufacturing 
Intelligence laser scanner again.”

The ROMER Absolute Arm with integrated laser scanner offered a fast, non-contact method of capturing 3D point cloud data.

The delicate phaser prop was scanned without powdering or treating 
the surfaces
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Using the ROMER Absolute Arm was 
much more of a hassle-free process”

Richard Blakesley, 
The Wand Company
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|  Analong Way

Innovative reverse 
engineering bringing 
fictional design to  
physical reality
by Philippe Vitali, marketing and comms director, Analog Way

Analog Way was initially founded in France in 1989. Since 
then, I am proud to say we’ve established a worldwide 
reputation for quality, reliability and performance. For 30 
years, we have pioneered the design and engineering of 
numerous award-winning image processing solutions.

At Analog Way, we have delivered someincredible 
experiences to our customers.

From panoramic LED canvas in sports books to large live 
corporate events and concerts, from product launches 
to installations in prestigious locations. As an example 
of our capabilities, we’ve delivered equipment to drive 
the highestresolution LED screen in Times Square. For 
this project, we partnered with SNA Displays to provide 

a full 8K resolution processing solution for a massive 
wraparound display canvas, one of the largest continuous 
exterior displays in the world representing more than 
17,000 square feet of LED display technology. For the 
record this is equivalent to almost 4 basketball courts.

As a result of efforts like these, Analog Way is seen as 
one of the undisputed leaders in video presentation 
experiences. This is an important element of who we 
are, and the capabilities we want to be able to deliver to 
our customers.It feels great to be able to talk about these 
capabilities and how we strive to offer premium innovative 
solutions to our customers. It doesn’t come accidently 
and is the result of a clearly choregraphed, and very 
intentional, effort.
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Design and engineering

Figure 1. Cradle CFD Solution

Designing premium 
innovative solutions  
for 30 years
So, how do you follow up an example like Times 
Square? How do you maintain, or extend your high-end 
positioning? This is the real question. It’s one thing to 
want to be among the leaders on your market. How do 
you actually do that though?

We knew we needed to maintain our extreme performance 
edge. However, to really make a difference, we had to start 
with some basics. We had to turn our desire to be a leader 
into something tangible that meant something to our 
customers. We know our customers need

to power increasingly rich, interactive experiences. We 
know they demand industrial grade reliability. They also 
need a high degree of customization built into some very 
flexible, modular, systems.

In order to deliver what we considered the next generation 
of video processing, we estimated we’re going to need a 
system capable of dealing with 24 x 4K inputs, as well as 
evolving requirements around 8K. This meant we needed 

deliver 3 x times the video processing performance over 
and above what we’d achieved in Times Square.

These are significant improvements in core performance. 
In practical reality these improvements needed to be 
delivered with the same, or tougher, physical constraints. 
In fact, we needed to deliver this performance in one of 
the most compact systems in the world. This increase in 
power meant a huge power footprint in a relatively small 
confined space, often in some tough conditions.

Consider an outside display in Las Vegas. During the day 
it is not uncommon to see temperatures hitting 40 C, 
dropping during the evening, and incorporating all the dust 
and dirt you might expect with a desert environment. In 
these environments, the effective dissipation of heat, and 
the management of severe temperature variation is key to 
maintaining effective performance our customers can rely 
on. We therefore needed to absolutely, 110%, ensure our 
systems are able to deliver 24/7 in these environments.



Already a tough engineering challenge, we then needed to 
ensure we can commit to our performance considerations 
for all of the design variations our customers are going to 
be able to select. The modular design of the LivePremier™ 
series allows customers to easily swap in I/O cards to 
accommodate a variety of connectivity arrangements 
to match their source and display requirements. In fact, 
per chassis, the LivePremier™ series features up to 24 
inputs and 20 outputs configurable as single screens, 
edge-blended widescreens or scaled auxiliary outputs, 2 
dedicated multiviewer outputs and up to 24x 4K or 48x HD 
freely assignable layers.

Clearly, there’s a lot to consider… and we hadn’t even 
considered our own deadlines and design processes. For 
example, how would we iterate on our designs in a timely 
manner so we could reach our performance goals. We feel 
we have an extremely talented engineering team, that 
is arguably the best in our industry. However, it quickly 
became clear that traditional processes, relying on 
experience, educated guess work and physical testing was 
going to struggle as we tried to ensure we reach our goals.

Our only real way forward to drive this sort of innovation 
was Cradle CFD Solution simulation. We’d be able to 
iterate on our designs, and simulate our performance in a 
fraction of the time we’d done in the past, and gain more 
insight along the way.

For this we chose MSC Cradle scStream. Until MSC 
Cradle, frankly, we’d not considered Computational Fluid 
Dynamics (CFD) too much. However, our needs here meant 
we needed something pragmatic that could actively help 
our team reach our goals. We were not looking for a fluid 
dynamics science project. We simply wanted to drive our 
design forward.



We needed something that was able to deal with our 
fairly large, configurable, assemblies and help us gain the 
insight we needed, quickly, accurately, and effectively. 
We needed to get a clear view on the thermal conditions 
in our compact footprint. In particular we needed to 
understand the parameters required to maximize air 
cooling system performance, and clearly ascertain 
maximum temperatures, and their fluctuation.

The initial model, with some support from MSC, only 
took 2-3 days to setup, and we had some of the detailed 
results we needed within a week. From a physical 
perspective we’re now confident we can effectively 
and reliably dissipate some 2KW across 133 In2 (approx. 
800cm2). To provide some context the amount of energy 
we’re generating is similar to a household electric fire. 
It’s therefore important we get this right.

So far, we’ve been pleased with our decision. So much 
so, we also used MSC Cradle CFD to produce an 8K video 
to highlight our core differentiative features - front 
panel configuration, swappable cards, redundant power 
supplies, and of course our industry leading cooling. We 
even featured it’s results on our website!

However, it’s not enough to make us happy. It’s our 
customers we need to impress. Our LivePremier™ 
solution line won two best of show awards at the 2019 
Infocomm show in Orlando, and this is only the beginning!

Our only real way forward 
to drive this sort of 
innovation was Cradle  
CFD simulation”
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|  TenTech

Delivering advanced 
thermal simulation for 
complex aero avionics

scSTREAM met and exceeded 
expectations from day 1
Meshing strategies can often be a key component that 
influences one’s decision on software. At least this was the 
case for TEN TECH as they were searching for Cartesian-
grid coupled CFD/thermal software. There of course were 
more criteria in his mind: good geometry translators; 
geometry simplification capabilities; fast, accurate 
and sophisticated solver and post-processing; and yet 
competitive price. “scSTREAM met and exceeded all our 
expectations from day 1. 

Figure 1: Search and rescue radar system

It is extremely easy to use, very fast and very accurate 
at the same time.” Model handling and time constraint 
are a notorious issue when it comes to CFD analysis, 
but the modeling capability of the preprocessor and the 
solver speed of scSTREAM surprised him. “We are able 
to create accurate thermal models of complex systems 
in record time. We have used and evaluated several 
competitive products, one of which being the apparent 
de-facto standard, FloTHERM®. Not only was scSTREAM 
easier to use, had a better looking UI (user interface) and 
better performance, but the price was so much in favor 
of scSTREAM that our decision was very easy: scSTREAM 
has been our main CFD/thermal tool for the last 5 years 
for electronics cooling applications, and we have not 
regretted it.”
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Design and engineering

Just the right tool for electronics 
applications
Mr. Villers further discussed his company’s success with 
scSTREAM for the last five years. “scSTREAM has been 
performing flawlessly for all of our electronics cooling 
applications: it is easy and fast to create a model, its 
solver is fast and accurate, and the ease and the quality 
of results and documentation are outstanding.” He 
pointed out that the visualization of the results is one 
of the strengths of scSTREAM: HeatPathView is a good 
example. Mr. Villers continued, “We have compared some 
of our thermal models with real test data and have found 
our analysis predictions to be within 5% of the test data 
for temperature and air flow. We have great confidence 
in the thermal predictions we make with scSTREAM.” 
He was happy to share two successful projects that his 
company has done.

Detailed thermal information provided by 
HeatPathView
One of TEN TECH’s customers consulted for the feasibility 
of a radar processing system from a thermal management 
view. The initial analysis had been performed by the 
customer with FloTHERM®, but their resource was 
unavailable, and reproducing the geometry was inevitable. 
Mr. Villers recalls, “In a very short period of time, we were 
able to create an accurate thermal model from the 3D 
assembly, replicate the FloTHERM® model and add more 
design parameters to it to move the design study further 
along. We were able to create a more accurate model in 
half the time it took in FloTHERM®. 

In addition, thanks to advanced tools such as 
HeatPathView, we could gain better insight into the 
thermal performance of the system and improve the 
cooling path more efficiently.” HeatPathView integrated 
in scSTREAM is a supplementary tool that enables users 
to check the heat transfer among analysis parts, the 
directivity of the heat exchange, the form of heat transfer, 
as well as much detailed thermal information of each part.

Figure 1 shows the search and rescue radar system model 
with the thermal information table and a graph that 
HeatPathView provides.

Figure 2: A detailed thermal model (left) and ruggedized data recorder system model (right)

Figure 3: Data mapping with scSTREAM 
FLDUTIL



Accurately predicting device performance 
in harsh environments
Another exciting work of TEN TECH to introduce is the 
entire cooling design of a military data recording and a 
storage unit. “As this system used COTS (commercial off-
the-shelf) components, we had to create very detailed 
models to predict how consumer-grade electronics will 
operate in the harsh military environments,” said Mr. 
Villers. “With the help of scSTREAM’s high performance 
and efficient distributed computing system, we were 
able to quickly create very detailed models of over 
20 million mesh elements and perform many design 
verification and optimization iterations per day, including 
flow path optimization, fan sizing, heat sink optimization 
and placement.” The results are illustrated in the Figure 
2: the Ruggedized Data Recorder System model (right) is 
shown with streamlines on which temperature contours 
are overlapped; and a detailed thermal model of the 
processor, Intel Xeon®, installed in the recorder unit 
(left) is shown half original model and half resultant 
temperature with mesh. As their analysis results 
obtained in scSTREAM showed an excellent correlation 
with predictions, the unit passed qualification testing 
with ease and is now operational on board the US Navy 
E-2D.

The role of CFD analysis in electronics 
industry
Mr. Villers stated that CFD analysis plays an essential 
role in the industry he is involved, from the feasibility 
test, conceptual design to final verification process. 
“Some of the harsh environments we have to deal with 
would be very impractical and costly to replicate in 
a test facility,” he explained. On the other hand, he 
also addressed the difficulties of conducting CFD in 
general. Of the most common issues discussed within 
this industry, including price-to-performance value, 
complexity of use, and quality of results interrogation 
and documentation, Mr. Villers explained how scSTREAM 
can alleviate most concerns. “scSTREAM addresses both 
price and performance points very well and is constantly 
improving the user experience with the aesthetic appeal 
of the UI.” He said that the GUI (graphical user interface) 
is very important for “casual” users. He added that 
scSTREAM’s ability to interrogate the model and visualize 
results in a clear and “pretty” manner is also on par with 
the best CFD software on the market

Future usage of scSTREAM

Mr. Villers’ current work ranges widely from component-
level to system level thermal analysis. The analysis with 
CFD greatly helps in the thermal management, design 
and qualification of defense electronics systems. 
Thanks to scSTREAM’s versatility, TEN TECH sees an 
increased opportunity for CFD applications. “Future 
uses of scSTREAM will include building aerodynamics 
and air conditioning applications as well as Fluid 
Structure Interaction and CFD-FEA (Computational Fluid 
Dynamics-Finite Element Analysis) coupling, and/or 
cosimulation with Dassault Systèmes‘ Abaqus.” FLDUTIL, 
a supplementary tool of scSTREAM, enables the CFD 
results such as pressure information to be mapped into 
structural analysis tools like Abaqus. Figure 3 describes 
the connection between scSTREAM’s postprocessing file 
(FLD file) and structural analysis system. scSTREAM will 
continue to serve as a fast, simple, and reliable analysis 
tool for TEN TECH LLC.
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TEN TECH LLC is an ITAR (International Traffic in Arms 
Regulations) registered mechanical en-gineering 
consulting company headquartered in Los Angeles, CA 
with operations in Billerica, MA, providing Mechanical 
Design, Analysis and Test services with emphasis on 
Aerospace & Defense, Hi-Tech Electronics and Renewable 
Energy applications. 

TEN TECH’s Mechanical De-sign Division specializes in 
Consumer-grade and Ruggedized Electro-Mechanical 
Packaging, Electromagnetic Interference Hardening and 
Plastic Parts Design. Its Mechanical Analysis  
Divi-sion provides expertise in Structural Dynamics, CFD 
(Computational Fluid Dynamics), Thermal Analysis,  
Vibro-acoustics and Aeroelasticity while the Physical 
Testing Division offers Shock & Vibration, Thermal, 
Acoustics, Salt/Fog, Humidity and Airflow testing 
services. TEN TECH has been one of Software Cradle’s 
power users since 2011.

TEN TECH LLC
https://www.tentechllc.com

Founded: 2011

Business: Mechanical Engineering Consulting

President: Connie Yokogawa

Location: Los Angeles, CA (USA)

Size: 10 - 50 employees

Mr. William Villers is a 25-year veteran of the aerospace and defense industry, with an 
ABD (All but dissertation) Doctorate in Mechanical Engineering from the Mediterranean 
Institute of Technology in Marseille, France. His expertise is in structural dynamics, 
shock, vibration, fluid dynamics and thermal analysis of mechanical systems, with a 
specialty in avionics systems and chassis. Working for major corporations including 
Eurocopter, Aerospatiale and EDS both in Europe and the United States, Mr. Villers has 
enjoyed a continuously growing and successful career in engineering and engineering 
management. Over the course of his career he has been part of and directed engineering 
activities for high-profile aerospace and defense programs including NH90, Ariane 5, 
JPL MER & MSL, and JSF to name a few. As a Managing Partner of TEN TECH LLC, his 
engineering knowledge and professional experiences are often called upon for Subject 
Matter Expert representation.

Figure 1.1 
William Villers 
Co-founder and Director of 
Engineering at TEN TECH LLC
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|  Dema SPA

60% more simulation 
time for avionics housing

Overview

DEMA SpA is a major aerospace supplier that provides 
work packages for many major aircraft programs such as 
the Boeing 787, Airbus A380 and A321, ATR 42-72, Augusta 
Westland AW139, and Bombardier CS100. DEMA recently 
designed and built an innovative avionics bay pressurized 
door for a commuter jet. DEMA engineers developed an 
innovative design concept in which the door is assembled 
from sheet metal using a machinable plate that saves 
weight by eliminating the need for mechanical joints. 

DEMA needed to analyze the ability of the door to meet 
in-flight structural requirements in spite of multiple 
damage scenarios that might be incurred during service 

operations or could result from manufacturing variation 
in order to determine whether or not the structure 
maintains a sufficient safety margin. These damage 
scenario analyses are used as the basis for inspection 
protocols that are performed on a regular basis to ensure 
that the door is flight ready.

The damage scenarios included reductions in the 
thickness of the pockets and reductions in the thickness 
and height of the vertical stiffeners. The analysis 
procedure begins with analyzing the door at the as-
designed thickness and height. If the calculated static 
margin is less than or equal to 0.05 then no damage is 
permitted in this area. 



Design and engineering

Mid-Surface extraction of vertical stiffeners

Editing the geometry for one 
scenario took only 4 hours, a  
75% reduction from the  
traditional method”

Antonio Miraglia, 
Stress Lead for DEMA

Key highlights:

Product: MSC Apex

Industry: Aerospace

Benefits: Process of constructing 4 damagescenarios reduced from 80 
hours to 32 hours 
 
Time to modify geometry reduced by 75%
 
Solver validation further reduces the process from 80 hours to 26 hours

If the calculated static margin is greater than 0.05 than 
the section is analyzed with 10% damage. If the calculated 
static margin at 10% damage is greater than or equal 
to 0.05 then 10% damage is allowed in this area. If the 
calculated static margin is less than or equal to 0.05, then 
the section is analyzed with 5% damage. If the calculated 
status margin with 5% damage is greater than or equal 
to 0.05, then 5% damage is permitted in this area. If the 
calculated static margin at 5% damage is less 0.05 then no 
damage is allowed in this area.

Challenge

Four damage scenarios needed to be analyzed: 1) 5% 
reduction in stiffener height and pocket thickness 2) 10% 
reduction in stiffener height and pocket thickness 3) 5% 
reduction in stiffener thickness and pocket thickness 4) 
10% reduction in stiffener thickness and pocket thickness. 
The door geometry had to be edited and the new geometry 
then had to be meshed and analyzed for each scenario. 
The normal procedure was to first analyze of the baseline 
geometry based on the computer-aided design (CAD) 
model that contains the geometry definition. The next 
step was to modify the CAD geometry to replicate the 
first damage scenario. Modifying geometry can often be 
difficult with conventional parametric CAD because only 
features configured in the original definition as parametric 
can be easily modified. In some cases it is necessary to 
recreate the geometry from scratch because of inherent 
limits on editing parametric geometry. 

The resulting geometry was then meshed in the CAD 
program and exported to Patran where the model was 
completed with the addition finite elements such as 
MPC or CBUSH and then constrained and loaded with 
the appropriate load cases. Finally, MSC Nastran finite 
element analysis software was used to perform the 
simulations. “Generically in the past, each scenario would 
have required 16 hours for geometry modification and 4 
hours to prepare the mesh for analysis. The four scenarios 
required for the door would have taken a total of 80 hours 
to evaluate” said Matteo Capobianco, structural analyst in 
charge of these activities.
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Solution/validation

“We decided to evaluate the MSC Apex Modeler because 
we were looking to reduce the amount of time required 
for geometry modification,” said Danilo Malacaria, Head 
of Research and Innovation for DEMA. MSC Apex Modeler 
uses a direct modeling approach in which the geometry 
is directly created as features or individual operations 
without requiring a network of constraints between the 
features and without reference to its history. 

Users can edit geometry interactively by simply 
selecting entities of interest, such as a face edge or 
vertex, and push, pull or drag them to implement any 
modifications. For models that have already been 
meshed, modifications to the geometry will cause the 
mesh to be immediately regenerated with the geometry. 
DEMA engineers modified the door geometry inside the 
MSC Apex environment by dragging the zones impacted 
by the reductions to proper dimensions. The mesh was 
then automatically updated.

Results

“Editing the geometry for one scenario took only 4 hours, a 
75% reduction from the traditional method,” said Antonio 
Miraglia, Stress Lead for DEMA. “Prepping the model took 
four hours, the same as the traditional method. A total of 
8 hours were thus required to model each scenario and 32 
hours were required for all four scenarios, a 60% reduction 
from the time required in the past.”

DEMA is planning to implement MSC Apex Structures, an 
add-on module that provides linear structural analysis 
capabilities. This module will save additional time in the 
future because the elements, loads and constraints will 
updated along with the geometry changes in the MSC 
Apex environment. “We project that the use of MSC Apex 
Structures will reduce the time required for prepping the 
model to 2.5 hours for each scenario, reducing the total 
time needed to model all four scenarios to 26 hours, a 
67.5% reduction from the previous method,” Malacaria 
said.

About DEMA SpA

Manufactures and supplies aerospace assemblies and 
components such as aircraft fuselage sections, passenger 
floors, cockpits, tail cones, fan cowls, ramps, cargo doors, 
slide boxes, horizontal stabilizers, helicopter fuselages, 
helicopter tail booms and helicopter rear fuselages. The 
company’s areas of expertise include engineering, design, 
configuration management, weight and stress reduction, 
materials and processes, sheet metal processing, industrial 
engineering, manufacturing and composite part production. 
Founded in 1993, DEMA has about 800 employees and the 
headquarter is based in Somma Vesuviana, Napoli - Italy.

Fig 2: Pocket thickness modification inside MSC Apex

Fig. 3: Finite element mesh inside MSC Apex
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|  Hirata

Simulating world leading 
manufacturing treatment and 
processes for semi-conductor 
manufacturing operations

Manufacturing and production

Airflow control is crucial in the production of equipment 
used for semiconductor assembly. Theseprocesses 
require a clean environment and delicate control of the 
facility air-conditioning system. As a total manufacturer of 
production facilities, Hirata Corporation uses scSTREAM, 
a thermal-fluid analysis tool, to simulate the principal flow 
mechanisms for different types of manufacturing facilities 
and equipment. Using the tool is beneficial in many ways. 
It is used for product development and to more effectively 
communicate the results in presentations.

Hirata Corporation is one of the largest manufacturers 
of production facility equipment in Japan. They mainly 
specialize in manufacturing tools and equipment for the 
vehicle, semiconductor, and home appliance industries. 
They manage operations for the Japanese domestic 
market from seven facilities throughout the country. They 
also have affiliated companies in nine countries including 
the USA, Mexico, and Germany. Production facility 
start-up projects managed by the Hirata Corporation are 
highly regarded both domestically and internationally. 
They are recognized for providing immediate solutions 
using a diverse range of core technologies, including 
robotics, carrier control, equipment control, cleaning, 
and precision instruments.



20

The company’s prominence is closely linked to their 
policy to conduct development, design, component 
production, assembly and evaluation of their products, 
and facility startups using Hirata Corporation resources. 
The biggest strength of the Hirata Corporation is 
having the capability to manufacture components, 
which smoothens the transition to the later assembly 
processes. This results in stable delivery of high-quality 
products. To achieve this strength, the Hirata Corporation 
introduced large-scale engineering machinery, such as a 
machining center with a 5-face Machining Center, laser 
machines, and aluminum die casting machines. Having 
these manufacturing capabilities in-house has enabled 
them to minimize cost and delivery time as well as 
provide first-class, reliable production facilities.

One of the products they have developed is Hayate, 
a flexible assembly system (Picture 1). Mr. Takahiro 
Motoyama and Mr. Michitaka Matsumura (Picture 2) are 
analysis specialists who conduct advanced research 
in specialized subject areas. Mr. Motoyama specializes 
in airflow analyses, and Mr. Matsumura is an expert in 
structural analyses. Simple analyses, like linear analyses, 
are handled individually by each division, whereas the 
analysis specialists are responsible for more complicated 
cases. These include material non-linear, contact non-
linear, and fluid analyses.

Introducing scSTREAM to visualize airflow

The Hirata Corporation started using scSTREAM in 2007, 
in response to their engineers’ requests to develop 
capabilities to visualize airflow, which is basically invisible. 
Although they had tried using flow visualization techniques 

Picture 1: Hayate, a flexible assembly system

Headquarters: Kumamoto plant

Hirata Corporation
www.hirata.co.jp/en

Founded: December 29, 1951

Business: Manufacturing of production systems, industrial 
robots, and logistics equipment

Representative: Yuichiro Hirata, President

Employees: 2111 (consolidated)*, 1325 (non-consolidated)*

Location: Headquarters in 111 Hitotsugi, Uekimachi,  
Kita-ku, Kumamoto-shi, Kumamoto, Japan

Capital: Approx. 2.6 billion JPY*  
* Figures are as of March 31, 2017
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during experimental tests, the findings were not sufficient 
to answer many of their design questions. Visualizing the 
flow using a computational simulation would promote 
greater understanding of physical phenomena, leading 
to quality improvements and cost reduction. The Hirata 
Corporation assigned this responsibility to Mr. Motoyama, 
and he led the search to find the right fluid analysis tool. 
The team initially looked for an analysis tool that could 
simulate moving objects, such as large-scale substrate 
transfer robots. Since many of the company’s end products 
were large-scale, simple-shape equipment, the Hirata 
Corporation searched for a structured mesh analysis tool 
equipped with a fast solver. After performing extensive 
due diligence, the team decided to use scSTREAM, which 
satisfied their product and budget requirements.

Airflow analyses of equipment used for 
semiconductor production
One series of analyses Hirata Corporation conducted was 
for the EFEM (Equipment Front End Module), which is used 
in semiconductor production (Figure 1).

The EFEM is implemented throughout the wafer 
manufacturing process, and is used for wafer transfer

from the FOUP (Front-Opening Unified Pod), a container 
of dozens of wafers, to the manufacturing equipment. 
“The space used for semiconductor production must 
be absolutely clean. The larger the space becomes, the 
higher the cost to maintain cleanliness. As a solution 
to this, we applied the concept of ‘mini environments’, 
which maintains the cleanliness only around the wafer’s 
immediate surroundings,” explains Mr. Matsumura. EFEM 
uses the concept of mini environments to transfer wafers. 
The process for fabricating semiconductor devices 
consists of seven phases, which can be divided into more 
than 100 steps. EFEM is used in many phases including 
patterning, etching, and ion beam infusion, to transfer 
wafers and keep the space around the wafers clean. One 
example that illustrates the concept is for the etching 
equipment connected to the EFEM, which is linked to an 
interface called the load port. When the FOUP (container 
containing wafers) is placed on the load port, the port 
opens or closes the FOUP, allowing the EFEM carrier 
system to dispatch wafers to the etching equipment.

Picture 2: Mr. Takahiro Motoyama (left) and Mr. Michitaka Matsumura (right)

Figure 1: EFEM used in the prior process of semiconductor production (left)

Analysis example of EFEM showing the velocity vectors and contours (right)
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Presentation of the density distribution 
of N2 to clients
Hirata Corporation conducted flow analyses to investigate 
nitrogen dispersion within the EFEM. To avoid oxidization 
of the wafers, the EFEM is equipped with a nitrogen 
purge function to fill up the FOUP interior with nitrogen. 
A large amount of nitrogen leakage to the surrounding 
environment can be harmful to human operators. 
Consequently, Hirata Corporation found that one of the 
first questions a client had early in the buying process was 
the amount of possible nitrogen leakage. At the same time, 
Hirata Corporation engineers were eager to understand 
how effectively the nitrogen could be distributed within 
the EFEM by positioning sensors at the ideal spots.

The EFEM is 2 m in width and length. The depth is 1 m. 
The nitrogen enters through 20 mm diameter holes. With 
holes this size, the computation domain dimensions 
are two orders of magnitude greater than the holes. 
This means a high mesh density will be needed near 
the holes to properly resolve the jet dynamics. Hirata 
Corporation engineers successfully identified the ideal 
size of the mesh elements after consulting with Cradle 
support engineers. Moving objects in the model were 
output in Nastran format and imported to the scSTREAM 
preprocessor. Approximately 7 million mesh elements 
were needed to properly represent the EFEM which 
contained several hundred components.

Hirata Corporation engineers conducted analyses of the 
FOUP to determine how the nitrogen would disperse from 
two outlets in the lower section during the purge process. 
They also wanted to know how the dispersion changed as 
the carrier device moved horizontally and vertically (Figure 
2). Hirata Corporation believes that this assessment and 
the visualization results were crucial for helping them 
demonstrate the effectiveness of the equipment and to 
ultimately secure the sale.

Diversifying the application of scSTREAM

With the success of the EFEM and FOUP analyses, Hirata 
Corporation now uses scSTREAM for development 
of many of its other products. Another product is the 
FFU (Fan Filter Unit), which is designed to permit clean 
air to move downward. This produces less blockage 
while keeping the inner pressure 3-5 Pa higher than the 
surroundings and maintaining a flow velocity between 0.3 
to 0.5 m/s. Hirata Corporation used scSTREAM to identify 
the ideal geometry and allocation of the holes. They also 
performed simulations of the FFU for the carrier devices 
used for glass circuit boards.

Using scSTREAM led to cost reductions and shorter 
development time. The visualization results have also 
proved effective for both internal and client presentations. 
Hirata Corporation expects to apply scSTREAM during 
development of more and more products.

Picture 3: Mr. Matsumura
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Excellent support increased user 
satisfaction
Hirata Corporation engineers highly regard the quality 
and speed of Cradle support. Responses to inquiries were 
within one day. Mr. Motoyama says that it was much faster 
than the other tool developed by an international CFD 
software firm outside Japan. The complicated inquiries 
are first submitted to the agencies, which are then 
forwarded to the developer. In the end, it took two to three 
days to receive a response. “As we are a manufacturer 
based in Japan, using the software developed in 
Japan meant greater benefit. Their support helped us 
tremendously when we first started using the software. 
Back then we tried to start with very complicated analyses 
that involved moving objects even though we had very 
little understanding of the software. Thanks to the 
support Cradle engineers provided, we could learn how to 
make the most of the software,” says Mr. Motoyama.

Mr. Motoyama attended scSTREAM seminars organized 
by Cradle. “I remember that the Cradle sales engineer 
suggested I take the examination for the Certificate 
for Computational Mechanics Engineers. That inspired 
my motivation in learning about CFD (Computational 
Fluid Dynamics),” recalls Mr. Motoyama. He studied CFD 
theory using the Cradle software user guide and various 
papers. This also helped him better understand what the 
software could and could not do. Mr. Motoyama says: “I 
needed to acquire the ability to judge the results correctly, 
so I revisited the basics of CFD and fluid engineering.” 
Although he covered the fundamental topics of CFD in 
college, he says that he was much more focused after 
being assigned to analysis team at Hirata Corporation.

Figure 2: Visualized cross section of N2 concentration during the purge 
Side view (left) and top view (right)

Picture 4: Mr. Motoyama

Further challenge using new features

When scSTREAM was first introduced, Hirata Corporation 
conducted analyses of large, square-shaped equipment 
which worked well using the conventional structured mesh 
capabilities of scSTREAM. They are now ready to move on 
to analyzing curved targets using the cut-cell function in 
scSTREAM. “If we can use the cut-cell function correctly, 
I think that we will be able to analyze curved objects 
without using the unstructured mesh SC/Tetra software. 
We are looking forward to further advancement of the cut-
cell function,” says Mr. Motoyama.

Hirata Corporation has made steady progress 
in incorporating scSTREAM into their product 
developmentprocesses. And they expect to extend the 
range of applications even further in the future.
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|  Brandenaur

Delivering precision 
engineered electronic 
connections with Hexagon’s 
progressive die solutions

VISI mould and die software overcomes design issues for a 
156-year-old precision stamping company, enabling them to 
ship around 150-billion individual products a year.

With a strapline of “From Pens to Particle Physics,” 
Brandauer was established in 1862, originally producing pen 
nibs. It has now grown to be one of Europe’s largest contract 
presswork and stamping companies, manufacturing high 
precision metal components – mainly electrical connectors 
for automotive, medical, environmental, telecoms and micro-
connector customers around the world.

Operating with around 70 employees out of a 45,000 
square foot facility in Birmingham, most of their end 
products are stamped from a range of advanced 
materials including phosphor bronze, high carbon steels, 
stainless steel, copper, brass and aluminium. The press 
tools themselves are machined predominantly from D2 
hardened tool steel with carbide inserts.

Manufacturing Director Stuart Berry says they needed 
integrated CAD/CAM software to fully support their 
CNC machine tools, which are capable of cutting within 
+/- 1-micron tolerances. They turned to VISI after finding 
that traditional parametric CAD systems led to a number 
of inherent issues…in particular file size. “When we’re 
working on press tools with over 1,000 components, we 
design the parts to a micron, and even size-on-size. This 
means a fully-detailed model quickly becomes a huge 
chunk of data, and the computer can take between 30 and 
40 minutes to open it.

“Another issue with parametric systems is that when we 
made a change to one area of the design it would affect other 
areas of the tool without us knowing. So very often we’d end 
up with a design we weren’t intending and didn’t want.

“But as the VISI Progress package isn’t parametric as such, 
there are no data issues. We can make design changes 
exactly as we wish without it affecting anything else in 
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the tool. And it’s also a small file, so there’s no delay in 
opening it.” He says it is simple to design a full progression 
layout with VISI Progress’s built-in functionality, easily 
establishing where punches are to be sited, and where the 
guidance pillars need to go.

And he cites a number of design changes during the 
12-month development of a lead frame for power steering 
systems as an indicator of how important that non-
parametric aspect is. “We were manufacturing a high 
precision modular press tool to supply around 1.5-million 
components a year. Our design team used the original 
CAD data to create the tool in VISI Progress. This was 
a very quality-orientated product, so we needed to 
strictly adhere to all tolerances. The tool was constantly 
evolving, requiring a number of design changes. And 
certain parts had to be re-manufactured until we 
achieved the high precision, accurate tool that our 
customer had ordered.”

All the individual parts were produced in Brandauer’s 
machine shop on Agie Charmilles Wire EDM machines 
using VISI Peps-Wire, with 2D machining tool-paths for 
their Mikron millers programmed by VISI’s CAM package. 
Tool makers then built the tool to one-micron accuracy, 
and it was transferred to a Bruderer 51-tonne press with 
the capability of running at 1,200 strokes a minute. “We 
set the tool and carried out a full product review, and 
compared data from the first-off, back to the CAD models. 
Everything was perfect, so we began manufacturing.”

Other examples of their automotive work include the 
EloPin®, which is a push-fit solder-less contact, used 
most effectively with electronic systems found ‘under 
the bonnet.’ And thanks to its low electrical resistance 
it is particularly suitable for overmoulded hybrid parts. 
Brandauer components are also used in automatic 
dimming rear-view mirrors, airbag sensors and hydraulic 
braking systems, along with connectors for battery 
charging, satellite navigation systems and wiring loom 
connector blocks.

Medical products include surgical implants, components 
for scanners and cardiac pacemakers. Over the years they 
have also produced more than 2.5-billion nose clips for 
protective and surgical face masks.

Brandauer generally works with three tooling ranges, 
each with different lead times. “The Precision range is 
our highest spec, most accurate, tool with a lead time of 
between 16 and 22 weeks depending on the complexity 
of the product. Our Fixed Design tool can be produced 
within ten to 15 weeks, and the Modular Tool usually takes 
between 18 and 25 weeks…again, depending on how 
complex the end product is. VISI is key to manufacturing 
all three ranges. It’s a fundamental part of our day to day 
activities, from design to manufacture, ensuring that we 
offer improved lead-times whilst meeting all tolerances.” 

As well as three seats of VISI Progress and two of VISI 
Peps-Wire, Brandauer has recently invested in Edgecam 
to handle its turning requirements. And the sales team 
use WorkXplore, a powerful CAD viewer and analyser, from 
the same stable as the CAD/CAM software. WorkXplore 
was created to efficiently import and analyse all file types 
and sizes at high speed, and Stuart Berry says it plays an 
important role in the design and manufacturing life cycle 
of their stamping tools.

“When we receive CAD data from a customer asking  
us to price a job, the sales department look at the file  
in WorkXplore, which means they can provide an  
accurate quote.”

Once the order is confirmed the designers start to analyse 
the product in VISI Progress, creating a strip layout. 
“Then we construct the tool using libraries which we’ve 
built up in the software, comprising parts from all leading 
suppliers of progressive die tooling components. They all 
comply with recognised global standards, to ensure we 
design the most accurate precision tool possible.”
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|  Javelin

Driving manufacturing 
productivity for 
electronic enclosures

We don’t do anything, anywhere in the business, without 
it being on Javelin.” Those are the words of Ian Cox, 
Operations Director of the UK’s leading electronics 
housing manufacturer, OKW Enclosures Ltd.

The company produces metal housings for electronics, as 
well as importing and distributing plastic enclosures for 
four other brands, all under the name of German moulding 
company OKW. As well as manufacturing lightweight metal 
cases, typically from 1.5 – 2mm aluminium, under their 
METCASE brand, they distribute OKW’s plastic enclosures, 
ROLEC die cast IP 66/67 rated aluminium housings, and 
moulded lightweight ABS cases from Teko and Serpac.

And the Javelin production control system from Vero 
Software is at the very heart of their complex operation, 
both on the shop floor and in the office. “Javelin played 
an absolutely vital role in getting the company to where 
it is today, and will remain vital as we grow,” says Ian Cox. 
“As there are between 15,000 and 20,000 parts set up on 

Javelin across the five brands, we couldn’t run a business 
of this size without the information and control it gives us.” 

They provide enclosures for electronics to many industry 
sectors, including health and medical applications, 
measuring and control, mechanical engineering, 
automotive, heating, security, and energy. At one stage 
they supplied the voting control boxes for the TV show 
Who Wants To Be A Millionaire.

METCASE’s metal products are manufactured at their 
factory in Fareham, and they often need to modify the 
injection moulded products they import from ROLEC in 
Germany, Teko from Italy, and American company  
Serpac, along with those from their parent company  
OKW in Germany. 

They have used Javelin and its forerunner, Jobshop, for 
more than 20 years, currently running the 2017 release. 
“We updated our entire I.T. system in 2011, and now that 



27

Manufacturing and production 

we’ve also made a sea change to meet Javelin’s SQL 
database requirement, our philosophy is to work with the 
latest releases.”

All shop floor operations for manufacturing the METCASE 
enclosures are controlled with Javelin. The blanks are cut on 
two Murata Wiedermann CNC punch presses and then folded 
on Amada press brakes. Each part has a Javelin job card 
detailing every operation and drawing records. But before 
that stage, the software’s powerful MRP system comes 
into play, providing precise control of all supply operations, 
addressing minimum stock levels and showing exactly what 
components they need to make.

Everything moving through the shop floor has a Works 
Order. “For example, when we make METCASE enclosures, 
each individual component has its own Javelin WO for 
manufacturing, material required, routing and processing. 
And a top-level WO brings in the kitting and puts it into stock.” 

He says Shop Floor Data Capture was a big step forward 
for them. “It meant our operation became more reliable 
and accurate with everything being scanned, removing 
the possibility of error by inputting wrong digits. It records 
everything – punching, bending, inserting, tapping, powder 
coating or wet painting, and digital printing for the front 
panels – all done by touch screen and bar coding, so a WO 
might say Punch, Form, Insert, Linish, Powdercoat.”

And the software plays an equally important role in giving 
full visibility and control over their importing and distribution 
processes for OKW, ROLEC, Teko and Serpac products. “If a 
customer wants 20 cases from ROLEC, we raise a Purchase 
Order and can include a box on the front that tells us who 
they are and the order number.”

He explains how the Works Order integrates with the 
Purchase Order in providing unique information where 
necessary. “If we’re supplying a quantity of OKW cases, for 
instance, to a distributor, the distributor may want us to add 
a yellow label to each enclosure. When the PO is raised, it’ll 

be issued to a WO telling staff to put a yellow RS label on, and 
pack it in a certain storage bin ready for a specific shipment.”

Where products are modified by machining features such 
as USB holes and slots for ribbon cables into the case, they 
enter the Javelin system via a Purchase Order, and allocated 
to a Works Order for processing on the shop floor. Once the 
modifications are complete, the WO is closed off and the 
products put into stock ready for delivery.   

Even when an order is for standard enclosures with no 
modifications, he says Javelin gives them full visibility and 
control at all times and is used at the very start of their 
process. “Whenever we need to supply something to a 
customer, whether a sample or full order, the Sales Office 
team load the information under that customer’s details. 
If we need to bring the product in from one of the brands 
Javelin raises the Purchase Order for the supplier and the 
customer’s sales confirmation. When it arrives with us we 
book it in through Javelin, raise the delivery note and ship it 
out.” He says an individual order from a distributor may be 
20 or 30 lines spread across the brands. MRP is then used to 
show which items should go on each brand’s PO. 

Finally, everything is costed on Javelin, having been created 
on the system with a Bill Of Materials and routing, which 
produces the standard costing. “Modifications can be built 
onto that, giving an accurate price for quotations. And the 
standard costing is used in end-of-month stock valuation and 
Work In Progress valuations.”   

Ian Cox concludes by saying Javelin is core to their 
business, and a vital and integral aspect of their ability to 
successfully manage the five brands…particularly through 
their use of Crystal Reports. “We’re just putting a new 
product into the market, and I’ve used a Crystal Report to 
create the price book in Javelin from Excel spreadsheets. 
It imports from the spreadsheet, taking that data and 
formatting it from horizontal to vertical, and outputting it 
into the price book structure.”
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|  Scanditronix

Maintaining industry  
leading accuracy and  
quality for world 
leading electro 
magnets and coils

GLOBAL performance CMM is a force of 
accuracy for Magnet Manufacturer.
Scanditronix Magnet AB in Vislanda, Sweden produces 
specialised coils and magnets with the highest accuracy 
and reliability. In the company’s large modern premises, 
approximately 30 employees develop and manufacture 
electromagnets for particle accelerators. These are used 
in laboratories and hospitals around the world. Customers 
are found in the private and academic sectors.

“Our company was formed in 1980, and the technique of 
manufacturing magnets is developiang and refining all the 
time,” says Anton Ahl, Magnetic Engineer at Scanditronix. 
“The development is often based on advanced customer 
requirements and is done in close collaboration with 
qualified suppliers.”

Meeting New Requirements at MAX IV 

A good example of this development was when 
Scanditronix Magnet was chosen as one of the two main 
suppliers of electromagnets for MAX IV, the world’s 
brightest synchrotron light system. Here, very specific 
customer requirements were set, and through close 
cooperation with Hexagon Manufacturing Intelligence the 
requirements for measurement accuracy could be met.

MAX IV Laboratory is a national research facility where 
electromagnets are used to create magnet segments 
that bend an electron beam to create a circular path. The 
rings give access to both soft and hard X-rays of very high 
quality, which means that it’s possible to produce images 
of very small items with a world-class resolution.

Previously, Scanditronix used a field measuring table with 
two linear axes to position the magnets when measuring 
magnetic fields, but with the MAX IV project they received 
new requirements for alignment of the magnets. The 
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field measurement table could not be aligned against 
measured points on the magnets, and this resulted in the 
investment of a coordinate measuring machine (CMM) 
where the accuracy and alignment capability far exceeded 
the previous option.

The facility chose a GLOBAL Performance 12.30.10 
CMM from Hexagon Manufacturing Intelligence, which 
has an accuracy of a few μm and a measuring table big 
enough to hold the two-meter magnets. Scanditronix 
worked closely with Hexagon’s engineers to develop the 
measurement program that read currents and magnetic 
fields and that is connected to the PC-DMIS measuring 
software. This delivered a whole new dimension of 
alignment and positioning. The technical expertise 
within Hexagon was crucial when Scanditronix chose the 
supplier for its investment.

“The accuracy of the positioning is on a completely different 
level now,” says Anton Ahl. “Unlike the old system, this also 
gives us access to the vertical positioning.”



We can measure the magnet in the 
exact same coordinate system as 
the customer uses when installing 
it, so we eliminate one step with 
potential errors. As far as we 
know, we are the only ones who 
have this solution”

Anton Ahl , 
Magnetic Engineer, Scanditronix

Accuracy and Alignment

Magnets that are to be mounted in an accelerator must be 
positioned with extremely high accuracy, and each position 
must be measured. For this, Scanditronix used the same 
coordinate system that was used in the manufacturing.

“We can measure the magnet in the exact same coordinate 
system as the customer uses when installing it, so we 
eliminate one step with potential errors. As far as we know, 
we are the only ones who have this solution,” says Anton Ahl

30
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At their factory in Teisnach, Rohde & Schwarz carry out 
cutting and non-cutting processes, surface treatment, 
printed circuit production, tool making and other 
processes. The company is able to meet customers’ 
requirements quickly and flexibly on the basis of this 
extensive production depth. Hexagon Metrology’s 3D 
coordinate metrology is essential for the release of 
initial samples, for optimising processes in ongoing 
quality assurance during production and for the final 
approval of products.

These instruments can be found in the measuring rooms 
at Rohde & Schwarz: Optiv Performance, an optical system 
for printed circuit board production, Optiv Reference, a 
multi-sensory device used in precision manufacture, and 
tactile coordinate measuring instruments such as DEA 
GLOBAL or Leitz PMM-C. The Teisnach factory even boasts 
a portable ROMER measuring arm to ensure that products 
reach as close to perfection as possible.

|  Rohde Schwartz

Delivering quality assurance  
for electronic test equipment,  
broadcast and media,  
cybersecurity, radio monitoring 
and radiolocation, and  
adiocommunication



PC-DMIS: Common Denominator

All these devices are handled by the PC-DMIS software, 
which is used to compare the effective measured data 
from all Hexagon Metrology measuring devices with the 
CAD model. Not only does this save training expenses, 
but it also stops these machines from becoming 
bottlenecks: when work piles up, users can simply switch 
to another measuring device. “We were very clear on 
our objective. We wanted to deal with just one software 
environment. At that point in time, only Hexagon 
Metrology was in the position to meet this requirement”, 
confirms Gerhard Kokott, Head of Decentralised Quality 
Management. 

With the help of the additional offline function, the 
metrology engineers can start producing their programs 
as soon as the production of the first development parts 
commences. Since then, it has been possible to reduce 
the throughput time of parts by up to 30 percent. “We 
can now use CAD data right from the beginning and work 
with measuring programs throughout the entire CAD/ 
CAM chain”, says Karl-Heinz Stieglbauer of Decentralised 
Quality Control.

In order to cope with all their measuring requirements, 
the company makes good use of PC-DMIS with its user-
friendly operating features. The metrology engineers are 
professionals in this specialist field and work out their 
measuring programs and clamping plans. The measuring 
itself is then mostly carried out by the shopfloor workers. 
In future it is intended to introduce a simplified user 
interface which should make the process even more 
intuitive for the workers on the shop-floor.

The Whole Range of Measuring Device

It is not by chance that Rohde & Schwarz have such a 
variety of measuring devices at their factory in Teisnach. 
Kokott: “Our flexibility in production also requires us to 
be flexible in our quality assurance processes. The only 
way we can measure the highfrequency structure of our 
circuit boards is with optical devices. On the other hand, 
we produce parts in precision manufacturing which need 
to be measured with tactile and non-contact methods.” 
This can be achieved with a high degree of accuracy 
with multi-sensor systems in one clamping process. The 
tolerances are not more than a few microns.

Stationary coordinate measuring machines with tactile 
measuring heads can be used for larger steel sheet and 
milled structures which are used as frames for various 
radio and transmitter systems. And talking about size: at 
its factory in Teisnach, Rohde & Schwarz uses a portable 
ROMER measuring arm to check aerial radomes with 
dimensions of up to two meters. In this instance, the 
accuracy lies within the functional range.

Finally, all these devices for optical, tactile, multi-
sensory, stationary and portable measuring are all 
brought together by the PC-DMIS measuring software. 
And that will not change in the future as Rohde & 
Schwarz plans to integrate new systems into the PC-
DMIS landscape in Teisnach.
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