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Due to their robust design, most coordinate 
measuring machines (CMMs) can remain in 
service for many years, giving manufacturers 
plenty of time to see a return on investment. 
However, with the pace of modern technological 
progress, the machine will see many other 
changes during its lifespan.

Despite the machine’s longevity, equipment, 
inspection techniques, production methodology 
and operator skillsets may change. Although 
the frame might remain fundamentally sound, 
other vital elements of the CMM – like the 
software, electronic controllers and probing 
equipment – can become outdated or even 
obsolete long before the business is ready 
to purchase a replacement machine. Without 
proactive intervention, the performance 
standards will degrade and the system will 
ultimately become unusable.

A machine retrofit provides an ideal solution 
to counteract obsolescence. It can also be 
upgraded, adding new functionalities and 
capabilities to increase productivity. 

This short guide to retrofitting and upgrading 
CMMs will examine key considerations such as 
identifying when is the right time to retrofit and 
how a simple retrofit can transform inspection 
processes that drive productivity. Included 
in this guide are real-life case studies where 
retrofitting has delivered significant change 
to global organisations.

In a time when productivity and cost-cutting 
are driven with equal tenacity and priority, 
retrofitting is the cost-effective yet potentially 
transformative competitiveness differentiator 
that can align older inspection systems with 
modern manufacturing demands.

01Introduction
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Before delving into retrofitting your system, here’s a look at 
how much technology can change in just over a few decades. 

Computer numerical control (CNC) is a method 
for automating the control of machine tools 
by using dedicated hardware, software and 
microcomputers. It is commonly used in 
manufacturing for machining and measuring 
parts by executing a measurement routine 
containing the instructions and parameters 
the automated machine will follow, such as axes 
speed and position.

An encoder system on each axis gives feedback 
to the controller with regard to position while 
the motor drive receives the command from 
the controller to guide movements with 
high precision and to the desired coordinates. 
In simple terms, we say the axes of a 
machine are ‘controlled’. Controllers record 
the coordinates of a point from the probing 
system in real-time.

While the first machinery using CNC technology 
entered the market in the early 1950s with 
milling machines, lathes and other production 
machines, the 3-axis CMMs that appeared in 
the industry about 10 years later remained 
in use as manual systems with rigid probes, 
no software and with a limited spread 
in the industry.

In 1973 the first automated CMM was 
introduced by DEA, disrupting the market. 
Thanks to a sophisticated motion controller, 
the CMM could now run measuring operations 
automatically by programming and 
transmitting instruction codes to computers 
via paper tapes. At the same time, rigid probes 
from the early days of CMMs were replaced 
by electromechanical touch trigger probes. 
This development allowed the controller 
to move the axes to the required position 
and freeze the coordinates upon the touch 
trigger probe’s contact with the workpiece. 
This enabled using a very precise approach 
and retract trajectories to and from the part, 
avoiding the risks of damaging it and ensuring 
unprecedented measuring reliability.

By the end of the 1980s, CMM controllers 
became more common and evolved towards 
a new concept. Bulky control systems and big 
industrial computers with poor logic capacities 
and limited data storage moved to more 
compact, high performance designs. Controllers 
were developed using customised electronic 
boards, microprocessors and software now 
running on desktop PCs with user-friendly 
interfaces based on graphical icons.

A brief history 
of CMM controllers

https://www.hexagonmi.com
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The fast evolution of personal computers, 
microprocessors, hard disks and operating 
software systems contributed to the 
development of the controller, resulting in 
high data rates being transferred between 
the machine and the measuring software.

Movements and axis control algorithms are 
embedded into the controller via firmware 
(the low-level software that sends instructions 
to the controller’s logic system and drives) 
while the measurement software provides 
the interface through which users operate 
the CMM.

The last 25 years of this evolution has moved 
the focus from these early controllers 
to advanced and intelligent metrology 
software with smart interfaces that allow 
users to import and manage complex CAD files, 
create and execute measurement routines 
and produce advanced measurement reports, 
with an efficiency that was unimaginable 
years before. Significant advancement of 
control algorithms has had a sizeable impact 
on the precision, reliability, and consistency of 
a measuring program.

Today, both the costs and dimensions of 
controllers are reducing, while developers 
continue to expand their data processing 
capacity, features and capabilities. Combined 
with advanced technology sensors such as 
high-frequency lasers, non-contact scanners 
and continuous scanning probes, they can 
provide huge volumes of data in a few seconds.

Thanks to retrofitting, these advancements 
can be extended to a large proportion of 
controllers installed in the last 25 years, allowing 
users to protect their capital investments and 
update machines to the newest technology and 
reliability standards.

While there has been tremendous change 
throughout the history of CNC technology, 
there are a few cornerstones that have 
remained unchanged. From the primary 
concepts of the early days to the highly 
advanced systems of today, automated 
motion control manufacturing machines still 
require three main components: command 
functions, a drive and motion system, and 
a feedback system.

Still, the controller’s evolution does not 
end here; the system’s microcomputer and 
processor components are becoming obsolete 
faster, so continuous innovation of hardware 
is required. And the demands posed by 
Industry 4.0 and the Internet of Things (IoT) will 
surely drive even greater innovations, adding 
another interesting chapter to the evolving 
history of CNC.

As such, it’s clear to see that retrofitting 
is not just about one instance of modernising 
a single tool. Becoming proactive in finding 
future opportunities for retrofitting should 
play a role in continuous improvement 
processes. This would allow organisations to 
not only maintain performance in the face 
of evolving demands and objectives, but 
to remain competitive by being aware of 
advancing technology and the opportunities 
for enhancement and increased functionality.

1973 - 1980 1980 - 1990 1990 - 2000 2000 - 2010 2010 - Today Tomorrow
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Here we examine the purposes of a retrofit 
and how systems could change in this process. 

Essentially, retrofitting aims to provide 
a solution to extend the service life of existing 
systems that is more cost-effective than 
acquiring new equipment. Retrofitting could also 
enhance system capabilities, leading to greater 
productivity via increased automation and 
shortened inspection programming and cycles.

A CMM retrofit could include:

• New PC and PC peripherals

• Replacement of CNC system (controller) 
with the latest technology

• Complete CMM rewiring

• Replacement motors and drives to work 
with the new system (though they often 
remain in place)

• New software and training

Retrofits can also add functionality to a system. 
This could be a retrofit controller supporting 
a range of contact and non-contact sensors, 
temperature compensation, or enabling 
advanced motion control features to allow rapid 
movement around the part, providing smoother, 
faster scanning. Or it could involve upgraded 
software enabling CAD-driven routine creation, 
providing automated inspection processes 
and optimised measurements with lower 
operating costs.

If such a thorough overhaul of the machine 
isn’t required then providers might offer 
other options. For Hexagon Manufacturing 
Intelligence, this is called an upgrade. This could 
involve replacing the PC and software, 
but certain aspects of the system could remain 
in place, such as:

• Existing hardware, cables, motors, 
drivers, and other mechanical and 
electronical devices

• CNC system

• Measuring scales (if they are in good 
working order and electronic interface is 
still possible)

What is a retrofit?

https://www.hexagonmi.com
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See how a retrofit can involve a range of transformative possibilities. 

Motor Sich JSC – Ukraine

When the world’s longest and heaviest plane – 
the Antonov An-225 Mriya – made its first flight 
in 1988, it was a historic moment for Ukrainian 
company Motor Sich, the manufacturer of 
the six Progress D-18T engines that propelled 
this mammoth aircraft skywards. But in 
the aviation industry, nobody can afford to 
stand still; the development of new technologies 
is the key to long-term success.

Longevity is something that Motor Sich knows 
more than a little about, with its history 
extending back over a hundred years. 
Founded in 1907, this innovative business 
has become one of the world’s largest suppliers 
of engines for aeroplanes and helicopters, 
as well as industrial gas turbine installations, 
creating many revolutionary systems and 
unique designs in its long history.

Research supported by quality

Engineering feats like the ‘Mriya’ do not come 
without deep understanding of the research and 
development process, including the utilisation 
of the latest technology and equipment 
to reinforce the knowledge and creativity 
of the development teams. The Motor Sich 
corporation is comprised of several large 
plants, with the main manufacturing facilities 
and headquarters of the company located 
in Zaporozhye, Ukraine. It employs more 
than 25 000 employees. The main site is 
the manufacturing hub, producing the engine 
units, industrial gas turbine installations 
and a variety of other products. The central 
measurement laboratory, where metrology 
engineers inspect prototype parts like turbine 
blades, is also located here. On the second 
site there is a precision casting foundry and an 
experimental laboratory, where installations are 
tested before delivery to customers.

Transforming outdated 
equipment into valuable 
assets at Motor Sich

Case study digest

Company name Motor Sich JSC

Industry Aerospace

Location Ukraine

Number of employees 25 000

Retrofit services
>> Controller replacement
>>  Scanner and probe upgrade
>>  Pneumatic and electrical communication systems replacement

https://www.hexagonmi.com
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Due to the product specification, quality control 
is one of the integral aspects of the production 
process. That is why the group management, led 
by company president Mr. V. Boguslaev, is always 
keeping an eye on the latest world trends and 
technologies in the field of industrial metrology. 
Every new item is checked for compliance with 
construction documentation and inspected 
against a CAD model. The goal is to improve their 
evolution from experimental to production parts 
and make certain that the end products perform 
as intended. Ultimately, these processes 
determine the functional quality and service 
life of the aeroplane and helicopter engines. 
Working to typical tolerances of between 12 μm 
and 15 μm and sometimes with fragile materials 
used in blade manufacturing, having the best 
technology available to measure the prototypes 
is vital. So in 2010, when Motor Sich began 
to plan a new generation of aeroplane and 
helicopter engines, the team cast a critical eye 
over their own facilities in Zaporozhye. And this 
is where Hexagon Manufacturing Intelligence 
joins the story.

The modernisation dilemma

By 2010, Motor Sich already had access to a 
range of metrology equipment, ranging from a 
relatively new Hexagon GLOBAL C Performance 
coordinate measuring machine (CMM) installed 
in 2008 to a Mauser KMZ-G which had been 
serving the factory since 1986. The Mauser CMM 
was unique at the time of its production in the 
1980s, but compared to modern equipment it 
had a number of technical limitations: a first-
generation measurement head, an old controller, 
antiquated software and a number of other 
factors that made the operators’ jobs incredibly 
complicated. Other issues included the time 

spent on inspections, which significantly 
limited the productivity of the machine, as 
well as some loss of accuracy because of the 
machine’s age, which made it impossible to use 
for parts which required greater precision. But 
the installation of a new modern machine of 
the same size would have meant dismantling 
the old one and preparing a new foundation 
and communications, and consequently a 
complete and lengthy stop in the central 
laboratory of the plant. This presented a serious 
dilemma for Motor Sich’s Chief Metrological 
Engineer and Deputy General Manager, 
Vladimir Borisovich Yakovlev:

“We were running our metrology machines at 
the limits of their capabilities. As a business 
we had reached the stage where updating our 
own equipment was essential to support our 
new product development goals. In the early 
phases of the project, the critical decision was 
whether to purchase new machines or upgrade 
the existing ones. Of course, cost was a factor, 
but the thought of a central laboratory stopping 
work for a month or more made this choice very 
difficult. Really we were looking for a solution 
that gave us the best of both options.”

After conducting a site visit to make a complete 
assessment of the Mauser machine, a team of 
Hexagon engineers proposed a retrofit solution 
that would enable Motor Sich to achieve 
the required inspection speed and accuracy 
of results without significant interruptions to 
the work of the laboratory. “The specialists at 
Hexagon recommended a series of sequential 
upgrades to our existing machines, then 
later on the purchase of any new equipment 
we still needed,” continues Yakovlev. “This was 
an important factor in the decision to work 
with Hexagon.”

https://www.hexagonmi.com
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Breathing new life into old equipment

While some of the more modern machines 
simply required servicing and controller 
replacements and software upgrades 
to bring them up to speed, the Mauser was 
a trickier proposition. With dimensions of 
2500 mm x 2000 mm x 1200 mm, it was by far 
the biggest CMM at Motor Sich. However, it 
was also the oldest equipment, dating back 
to the design phases of the ‘Mriya’ engines. 
Maintenance was increasingly difficult, 
with some major systems and key parts 
now obsolete. But rather than consign it 
to the history books, Hexagon was able to 
give this well-worn machine a new lease of 
life and reuse 80% of the hardware from its 
original installation.

To maximise the operational benefits and 
minimise disruption to Motor Sich’s day-to-day 
work, the refurbishment of the Mauser machine 
focused on the areas where newer technology 
would really add value.

Utilising over 20 years of technological 
developments, Hexagon technicians installed 
a new controller, improved measuring 
equipment including the probe head, styli and 
adaptors to give scanning capabilities, replaced 
the pneumatic and electrical communication 
systems and upgraded the software to 
the latest version of PC-DMIS CAD++. The team 
also worked with colleagues from Motor Sich 
to develop new fixturing methods to ensure 
good throughput and efficiency. “I have to 
thank all the project participants – from both 
Motor Sich and Hexagon – whose engineering 
expertise and cooperation made it possible 
to complete this challenging scheme within 
three weeks,” adds Yakovlev.

The first of many projects

Although the work took just three weeks in total, 
there is no doubt that Hexagon made a lasting 
impression on the employees of Motor Sich. 
Completed in November 2010, the retrofit 
project was just the beginning of a successful 
relationship between the two companies. 
By 2013, there were two ROMER Absolute Arm 
portable CMMs in use at the much-expanded 
workshop in Zaporozhye, alongside no less 
than 10 Hexagon GLOBAL Silver Performance 
machines in four different sizes. All were 
equipped with PC-DMIS, ensuring data 
compatibility with the company’s CAD software.

QUINDOS software was installed as an option 
on one of the machines, giving Motor Sich 
the flexibility to switch to a different system 
for specific applications such as gear checking. 
And the old Mauser machine remained in place – 
the factory’s elder statesman kept alive by 
the new technology within it.

https://www.hexagonmi.com
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05How to know 
when it’s time for a retrofit

Here we explore how to assess your system and operations 
to determine when a retrofit is required. 

As we’ve seen throughout this eBook, a retrofit 
can involve changes to multiple aspects of 
the inspection system. In turn, there are 
multiple signs that it might be time for a retrofit.

Perhaps inspection KPIs are slipping and 
throughput is down. Does the measurement 
software seem to be less responsive or slower? 
Maybe the factory’s main CMM is about 
to celebrate its 20th anniversary and the passing 
of time simply demands an assessment of 

efficiency and operability. Ultimately, the key 
is to regularly monitor CMM health and avoid 
having to face the clearest clue: unplanned 
machine downtime. This can be particularly 
prolonged if electronic spare parts are 
no longer available.

So how do you assess the situation to get 
a better idea of whether a retrofit is required 
and what that retrofit might look like?

https://www.hexagonmi.com


Certification

A certification, whether it is on a measuring 
arm, a CMM, or a laser tracker, is the process 
of verifying that the machine in question 
is performing within its stated specifications. 
Utilising a reference artefact such as a step 
gauge is usually a good start. The process 
of getting to a ‘Certification’ (the end result) 
is often referred to as ‘Verification’, as 
in, “I performed a verification to achieve 
the certification of the machine.” So, where 
verification is the process, the certification is 
the end result; “my tests certify this machine 
meets the original manufacturer specifications.”

Some machines offer the ability for companies 
to perform verification procedures themselves 
and do a form of self-certification. Various 
‘health check’ devices for bridge CMMs have 
also been sold over the years for a quick check 
to see if the machine is within specifications.

While self-certification is worthwhile as 
an interim check to ensure that the machine 
continues to meet specifications, most 
companies’ quality plans require a third-party 
certification at specified intervals (often 
annually). Third party certification boosts 
confidence due to better procedures, 
equipment and training provided by 
the third-party company technician when 
performing the certification.

If an interim check or a yearly check shows 
that the machine is not performing within its 
stated specifications, it cannot be certified. 
In this situation, a new error compensation map 
must be recomputed with a machine-specific 
compensation procedure. More infrequently 
(especially after a shock suffered by the frame) 
a geometrical adjustment to the machine axes 
must be made for the machine to be certified 
to specifications.

Consultation

The desired retrofit provider should conduct 
several initial assessments to help determine 
whether a retrofit is needed and, if so, 
the appropriate solution. This should involve 
an assessment of the machine’s performance, 
with tests and analysis to understand where 
the problems lie, what tools need replacing and 
which could potentially remain in place.

For a motorised machine this could involve 
assessing the:

• Machine frame (mechanical part)

• Drive system

• Air bearings and air lines (when present)

• Measuring scales and readers

• Motors

• CMM wiring

• CNC controller

• PC performance

• Inspection software

In this assessment, the provider should also 
seek to understand the needs and objectives 
of the organisation, such as increased speed 
or accuracy, to establish how the retrofit 
solution can align with these requirements. 
Consultation is valuable for pushing retrofitting 
beyond resolving obsolescence by proposing 
technologies that can add functionality to 
the system.
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06Why upgrade 
your software 
system?

When considering a retrofit, 
software is often the tool most in need of an update. 

As mentioned earlier in this eBook, 
a well-maintained CMM frame can function 
effectively for well over a decade or longer. 
Although the steady evolution of mechanics 
and electronics makes newer products in 
the marketplace more sophisticated than their 
predecessors, it isn’t necessarily a reason 
to upgrade your CMM hardware. In the world 
of metrology, users tend to be more aware of 
physical wear on their equipment than of aging 
software. So, if you can keep your machine 
functioning for another few years, why not just 
keep the version of the metrology software that 
came with it?

Critically for manufacturers, updates 
to software enable developers to include 
the latest versions of standards, so by keeping 
software up to date users are also ensuring 
compliance. These updates may also add new 
features, improve performance, give greater 
stability and offer a better user experience 
overall. For newer metrology equipment, 
updated releases may ensure that users 
can access the complete functionality of 
their technology.

Keeping up with the hardware

Computer hardware advances quickly, and 
operating systems need to keep pace as 
they are designed to optimise the performance 
of the latest technologies. New software 
versions may have critical changes to ensure 
compatibility with newer PCs.

For example, when more powerful graphics 
cards entered the marketplace, metrology 
software began the transition from text-based 
display to the graphics-heavy CAD-based 
packages of today.

One reason why a fifteen-year-old CMM 
shouldn’t run the software that it came with 
is that computer hardware and operating 
systems don’t typically last this long. Running 
outdated metrology software on an older PC 
is a risk. If the PC fails and needs replacing 
or the company moves to a newer operating 
system, the gap in system compatibility may 
cause the quality department to be without 
its software and, in the worst cases, needing 
to start all its part-programming again 
from scratch.

https://www.hexagonmi.com


Small steps minimise risk

One of the best ways to minimise risk is to make 
small changes in software updates. When 
developers make changes in a program, they 
generally want to make the alterations as simple 
as possible from one version to the next. When 
you try to make bigger steps or skip versions of 
the software between upgrades, it introduces 
a much greater element of uncertainty. 
Crucial conversion algorithms may be missed, 
the potential results ranging from minor glitches 
to unsuccessful or incomplete upgrades – even 
a costly repair job if you need support from 
metrology software technicians.

To maximise the full potential of the latest 
software version and to avoid the hassle caused 
by missing an update, many Hexagon software 
users take out a software maintenance 
agreement (SMA). Businesses covered by 
an SMA receive all regular updates throughout 
the duration of the contract and have access 
to the latest information about their software, 
helping to provide a ‘continuous learning’ 
approach to employee training. Telephone or 
remote support is also included so that any 
problems can be solved professionally by 
experienced software developers.

Peace of mind

In one sense, SMAs are about peace of mind 
– knowing that you have the support you need 
for your software, whatever the circumstance. 
But they are also a safeguard for businesses 
by protecting the user against potential 
changes and challenges in the future. If, for 
example, a PC-DMIS user wants to configure 
their software for a new sensor or CAD format, 
or add a new module such as PC-DMIS Blade, 
they need to be on the latest version of the 
software. The same goes if an update is 
required to the controller firmware or hardware, 
or if an operating system update causes 
a compatibility issue. SMAs take the hassle out 
of staying on the latest version and mitigate 
potential problems in the process.

The moral of the story is that software is never 
set in stone. It’s a living thing; it evolves and 
should continue to change for the better. But 
living things need support to flourish and will 
always benefit from the help of specialists.
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07Software 
upgrade FAQs 

Our service technicians receive many questions about 
software upgrades. Here are some of the most frequently asked. 

Q.  When I upgrade software will the machine 
be more accurate or faster?

A.  In general terms: no. The improvements 
in throughput will be in regard to software 
capability and functionality. However, in some 
cases, features in a new electronics controller 
can enable smoother, quicker cycle times 
(up to 30% quicker).

Q.  If I upgrade my system what will happen 
to my part programs?

A.  It depends mainly on the application 
software. If you perform a very extensive 
upgrade of your machine, but the application 
software is still the same (including 
its version), the part programs will be 
executed the same way as before. But if you 
change the application software the situation 
is different. In some cases, the new software 
can import the original part programs or 
convert them to the new format, but usually 
some manual adjustments are required 
before they become fully usable. PC-DMIS, 
for instance, can import DMIS files and run 
them without any changes, or import part 
programs written in legacy software like 
MMIV, Tutor or Master with none or minor 
adjustments. But if you are just updating your 
PC-DMIS version, you can directly import 
the old part programs and execute them 
the first time more quickly to check that 
everything during the conversion went well.

Q.  When I upgrade a non-Hexagon machine, 
who will fully service and support 
the system?

A.  We have carefully established and trained 
our own Service Team and partners so that 
we can offer complete service and support 
including spare parts, annual calibration and 
breakdown cover in line with the OEM’s.

Q.  How much training is involved?

A.  This depends on the changes made to 
the machine, ranging from no training 
requirement to a continuous training plan. 
For example, the duration of training following 
installation of PC-DMIS would vary according 
to the users’ familiarity with the software and 
the complexity of the software’s capabilities 
(a CAD++ installation can require five days 
of training). All upgrades are available with 
a range of training courses, which run at 
our regional training centres.

Q.  Would I be better off buying a new machine?

A.  It really depends on the condition and size 
of your machine. The general rules these 
days is that if your CMM is less than 700 mm 
measuring volume, there’s a good chance 
that a new, more accurate machine (in some 
cases) will be similar in cost to a retrofit, 
taking into account that you may get 
a decent price for your old machine in part 
exchange against a new one. This is evaluated 
case by case.
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08CMM revitalised 
after 20+ years service at 
China Airlines

How a software upgrade and maintenance programme reduced 
inspection cycle times by 20%. 

Founded over 57 years ago, China Airlines is 
the main airline carrier in Taiwan, operating 
over 1 400 flights per week to 118 airports 
in 115 cities across Asia, Europe, North America 
and Oceania. With a fleet of 84 aircraft, regular 
engine repairs and maintenance programmes 
are crucial.

Medical checks for each engine

With over 2 000 employees located at 
two manufacturing hubs in Taipei and 
Kaohsiung, 80 engines are repaired and 
maintained each year between the two sites. 
The aeroengine is transported to the hub in 
Taipei located at Taoyuan Airport where it is 
carefully dismantled, which begins the process 
to establish if general maintenance or repair 
is needed.

The China Airlines team calls this process 
a ‘medical check’, subjecting the engine parts 
to rigorous examination, including x-rays and 
supersonic tests, to diagnose any problems 
and ensure parts are fit for their job and 
performing correctly.

It’s then down to the team at China Airlines 
Taipei to find the solution and fix any issues 
within the maintenance, repair and overhaul 
(MRO) process. Extensive engine checks and 
maintenance can be highly time-consuming, 
but the company reduced the time taken to 
complete these checks by enhancing the 
inspection process with a bridge-type CMM and 
a planned maintenance programme.

Case study digest

Company name China Airlines

Industry Aerospace

Location Taiwan

Number of employees 2 000 (at two manufacturing hubs)

Retrofit services >> Software upgrade
>>  CMM and software training

https://www.hexagonmi.com


A high quality CMM that’s built to last

Known for manufacturing high quality and 
reliable machines, Hexagon established 
its presence in Taiwan by supplying CMMs 
for aerospace and car body manufacturers 
within the region.

This was the main reason why China Airlines 
chose Hexagon as its partner. In 1994, 
a DEA OMEGA was installed at the factory 
in Taipei and has remained the only CMM within 
the production site in Taiwan.

The DEA OMEGA measures the majority of 
the airline’s engine parts, from turbine exhaust 
cases, compressor rear frames, to housings, 
with other aerospace parts sent from mainland 
China to the factory in Taiwan for repairs 
and measuring.

For China Airlines, accuracy rather than 
speed is the number one priority, so installing 
the DEA OMEGA was the ideal choice. Yet the 
machine also helps optimise the process for 
quicker cycle times.

“The previous process was to measure different 
dimensions of the larger parts using different 
types of equipment,” explains Mr Chang 
Johnson, Operator. “With the DEA OMEGA we 
only have to use one machine which reads all of 
the dimensions, saving time and speeding up 
production by 50%.”

Environmental factors to consider

Due to the hot and humid climate in Taiwan, 
the DEA OMEGA is housed within a measuring 
room that is kept to a constant temperature 
of 22 °C. Earthquakes pose another challenge, 
as Taiwan is located in a seismically active 
zone on the Pacific Ring of Fire, and strict 
government regulations demand that all 
buildings in the region must be built to 
withstand a 7.0 magnitude earthquake. If 
there is an earthquake at the magnitude of 
7.0 or below – which can affect the accuracy 
of a CMM – Hexagon performs a recalibration 
and restabilises the level of the machine as 
part of the maintenance programme. Due to 
the regularity of earthquakes in the region, level 
checks are part of the yearly maintenance. 



Maintenance and enhancement ensures 
longevity of a CMM 

Full Bright, Hexagon’s official distributor 
in Taiwan, has been providing a maintenance 
contract with China Airlines for over 20 years, 
servicing the machine every three months 
and performing an annual calibration. 
The team at the Hexagon factory in Turin, 
Italy trained the Full Bright engineers, 
giving them the expertise to perform any 
necessary maintenance and train all China 
Airlines operators on how to use the CMM and 
the software.

“The training was very good, and if we have any 
problems we call the engineer who responds 
and fixes the issue quickly so we don’t have 
long periods of downtime,” comments Mr Chang 
Johnson. The maintenance programme ensures 
the longevity of the CMM, which has been 
measuring parts of the jet engines for the last 
23 years.

The original software installed on 
the DEA OMEGA was Tutor for Windows, 
and after 22 years of using the software 
the decision was made to upgrade to a more 
modern platform, PC-DMIS. The upgrade to 
PC-DMIS was carried out in 2016 resulting in 
the DEA OMEGA being much faster.

“PC-DMIS is quick and easy to use,” explains 
Mr Chang Johnson. “Using the upgraded 
software has made the whole process 
faster, cutting the cycle time by around 20%. 
It’s also easier to program compared to Tutor 
for Windows, and the screen images are 
much clearer.”

Looking to the Future

With a good maintenance programme in place, 
the DEA OMEGA has continued to perform high 
precision measurement for almost a quarter 
of a century. Still working with the original 
controller, jogbox and sensors, China Airlines 
has no immediate plans to upgrade to 
a new CMM. However, the company is planning 
to upgrade the controller as it has reached end 
of life.

“We would also like to upgrade the jogbox to 
a newer version,” says Mr Chang Johnson. 
“We have seen the results of how upgrading has 
improved the production of the machine and our 
MRO process.” Upgrading to the Next Jogbox 
(NJB) and controller would be the next step 
to extending the life of the CMM.
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09Retrofit services

As demonstrated in this eBook, a retrofit 
can improve machine performance, enhance 
software capabilities, reduce machine 
downtime, and save maintenance costs.

To help reinvigorate your legacy system with 
minimum investment, Hexagon offers many 
retrofit packages that include:

• Complete mechanical revision
• Cabling and electronics check
• CNC control system replacement
• Next Jogbox (NJB) control interface
• Replacement PC
• PC-DMIS measurement software
• Machine calibration

https://www.hexagonmi.com
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Of course, no retrofit solution can be effective 
without the support of skilled engineers 
to implement, calibrate and set up the CMM. 
With Hexagon’s global presence extending 
to over 70 Solution Centres globally, our service 
and support network is strategically placed 
to minimise machine downtime and ensure 
the highest quality standards of services 
and support.

Our aim is to be where manufacturers need 
us, offering services that make a difference. 
From calibrations, certifications and geometric 
compensations, through servicing, repairs and 
mechanical adjustments, to complete retrofit 
solutions, we protect equipment to protect 
our customers’ investments.

For more information, 
contact our customer services team at 
hexagonmi.com/customerservices

https://www.hexagonmi.com
https://www.hexagonmi.com/en/contact-us/contact-customer-service


© 2019 Hexagon AB and/or its subsidiaries and affiliates. All rights reserved.

Hexagon is a global leader in sensor, software and autonomous solutions. 
We are putting data to work to boost efficiency, productivity, 
and quality across industrial, manufacturing, infrastructure, safety, 
and mobility applications. 

Our technologies are shaping urban and production ecosystems 
to become increasingly connected and autonomous – ensuring a scalable, 
sustainable future.

Hexagon’s Manufacturing Intelligence division provides solutions that 
utilise data from design and engineering, production and metrology to make 
manufacturing smarter. For more information, visit hexagonmi.com.

Learn more about Hexagon (Nasdaq Stockholm: HEXA B) at hexagon.com 
and follow us @HexagonAB.

https://www.hexagonmi.com
https://hexagon.com
https://twitter.com/HexagonAB
https://hexagon.com/

