What are the differences between these two CNC and robotics systems? What are their
characteristics and how do you determine which one is best suited to the needs of your
industry?

Contributed by | AV&R
09/23/19, 07:48 AM | Industrial Robotics | AV&R | CNC

Why Does Robotics Have More Advantages Than CNCs?
Since the industrial revolution of the nineteenth century, industries have
increasingly turned to the automation of production lines. This industrial
automation consists of the use of techniques to ensure the operation of
machines with limited human intervention. It has taken different forms
over the years and has undergone significant innovations in the 1960s.
During this period, the first numerically controlled machine tools,
called CNC when controlled by computers, were developed and rapidly
integrated into industrial production chains. At the same time, the first
industrial robots were invented. These multi-arm systems allow
automatic control and reprogramming while being manipulatable on
multiple axes. The industrial applications are vast: welding, surface

finishing, assembly or painting. The integration of CNC and robotics has
subsequently been done on a large scale in many industries, including
automotive and aeronautics.
FANUC is an international company highly focused in servo control for
both CNC and Robotics and involved in applications from aerospace to
woodworking. FANUC offers industrial robot and supporting
technologies for almost any application with payloads ranging from 0.5
kg to 2,300 kg. Norbert Boch, who heads up the relationship with a
number of key integrators as part of the Authorized System Integrator
Sales organization at FANUC Canada, says: « The industry will
continue to have a strong demand for both CNC and Robotic
technologies. » He believes the key for anyone approaching an
application is seeking to work with the companies who are at the
forefront of building software and technology on top of robotics and
CNC’s. According to Norbert Boch: "There are no easy applications
anymore and working with the right company will greatly increase the
chance of success tackling these next challenging applications."
What are the differences between these two CNC and robotics
systems? What are their characteristics and how do you determine
which one is best suited to the needs of your industry? Looking at the
aerospace industry and more specifically in automated surface finishing,
we will detail the advantages and possible disadvantages of CNC and
robotics.

Two different principles with significant impact on the execution time by
the operators
The principle of a CNC machine tool is to work accurately from a fixed
position. Concretely, the machine maintains the position of the part on
which a process is applied. The different tools are then programmed to
move and work on the fixed part. The industrial operator must perform
various manual steps to operate the CNC: opening the machine,
depositing the workpiece (one at a time), screwing the workpiece on the
base provided for this purpose, closing the machine, reopening at the
end of the cycle, and finally unscrewing to remove the finished part.
Unlike the CNC, the robotic system grasps the workpiece at the end of
its mechanical arm in order to move it and bring it to the different tools

for the application of the process. This is called pick and place. The
action of industrial operators is largely simplified thanks to filing drawers
to accommodate several parts. Once loaded, the operator just has to
close the drawer and start the process. The robot is responsible for
processing all the parts, one after the other, in an automated way. At the
end of the cycle, when the parts are finished, they are directly recovered
by the operator in this same loading drawer. Robotics therefore saves
significant operator time compared to CNCs.

A case of precision and repeatability
CNC machine tools stand out as champions of precision. The fixed
position of the part and the programming of the different tools that act
on specific points of the part are what allows the CNC to offer such high
precision.
Robotic systems are not left out, however. Thanks to force feedback
technology, the robotic system adapts the positioning of the part to the
tools to meet production requirement and achieve a very high level of
precision.
One of the disadvantages of CNCs lies in the risk of variations in the
shape of the parts. Although not all parts are identical, the CNC
machine tool works equally on different, specifically programmed points.
The direct consequence is a potential unstable process and nonrepeatable results.
The instability of the results is corrected by the robotic system. The
combination of force control technology, tool speed control, the use of
measuring tools as well as robot movement ensures identical results on
every piece. The process repeatability is therefore one of the major
advantages of robotic systems.
Robots are now being built to be able to maintain the high precision
requirements demanded by the aeronautical and other high accuracy
industries.

Precision and waste control

Precision and force control of robotic systems have a major impact on
the amount of materials used to perform the process, such as
abrasives, which is significantly lower than CNCs. The amount of waste
generated is also reduced and minimizes the elimination and cleaning
actions. As a result, system maintenance is simplified.
In addition, CNC machine tools create a very fine abrasive dust which,
during production cycles, settles between the workpiece and the tool.
The consequences are reduced accuracy and premature wear of the
machine. In contrast, the robotic system has a dust collector that
prevents premature wear and ensures consistent accuracy.

Adaptive processes
CNCs offer adaptive solutions for several years. Likewise, robotic
systems incorporate adaptive technologiesthat, using measurement
tools, scan each part and adapt the programming sequence
accordingly. This adaptive technology results in a high level of accuracy
that meets the ever-increasing technical needs and requirements of the
parts manufacturers.
To learn more about adaptive technologies, check out our blog post
at https://avr-aerospace.com/adaptive-technology-progression/

Hard-to-reach areas
The movements of the robotic arm on 6 axes allow access to areas that
are difficult to reach. This is particularly the case in the aeronautical
industry with access to specific areas of critical aircraft engine parts
such as blades (platform area, fillet radius, other).

Fear of programming
The primary reluctance to use robotic systems on production lines
concerns the programming knowledge necessary for the operation of
these highly technological systems. Manufacturers are worried about

the hours required for the training in programming of their employees to
control and optimally use robots. Fortunately, some manufacturers of
robotic systems have developed computer software that allows control
of processes and machines. This software has the advantage of
requiring minimal training of the operators and allows them to control
the machines without any programming knowledge.
To conclude, the differences in the characteristics of CNCs and robotic
systems are numerous. Whether in terms
of precision, repeatability, adaptive technology, accessibility to new
areas on parts or waste management, robotics appears to be a more
effective solution. The natural reluctance to use robots, on account of
software programming needs, is now being eliminated by innovations
that allow everyone to use robotic systems. Democratizing
and humanizing robotics is now commonplace in the industry. The
aerospace industry thus gives a clear advantage to robotic systems that
have become standardized in production lines, in particular to meet
increasingly demanding technical requirements and production rates.
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automated visual inspection
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One way for robotics designers and startups to understand target applications is to learn
about providers that have been successful. Last week, AV&R celebrated its 25th
anniversary. The Montreal, Quebec-based company began as a general automation
provider and has become a leader in robotic surface finishing and automated surface
inspection of aircraft engine parts.
More than 80% of high-pressure compressor blades currently manufactured have been
profiled by 325 AV&R systems in 15 countries worldwide, claimed AV&R. The
company (formerly known as Invensys Vision & Robotique)
supplies aerospace manufacturers such as GE Aviation, Pratt & Whitney, and Safran,
and it has completed more than 1,100 design projects.
In addition, the automated vision and robotics company said its robotics systems are
designed to be usable by people without prior software programming experience. AV&R
said it is continuing to innovate to help create more fuel-efficient aircraft engines.
AV&R was supported by investors including Fondaction and Fonds de solidarité FTQ.
The global market for inspection robots will experience a compound annual growth rate
(CAGR) of 17.3% between 2018 to 2026, predicts Research and Markets. Technavio
concurs, predicting a CAGR of 17% and a market size of of $3.72 billion by 2021.
Maxime Ducharme, engineering director at AV&R, and Michael Muldoon, product
development and sales director at AV&R, answered the following questions from The
Robot Report:

Which improvements in sensors and robotics have you benefited the most from?
Ducharme: Advances in more precise vision sensors and measuring sensors. In robotics,
better repeatability of robots and better force-feedback systems.

Maxime Ducharme, AV&R

In addition to sensors and vision, do you use machine learning, collaborative robots,
or other new enabling technologies?
Ducharme: We do use some machine-learning techniques for specific applications, but
no collaborative robot solutions yet.
How many people does AV&R employ now? How many are hardware engineers or
software developers?
Ducharme: AV&R is a small engineering company, with more than 80 people. Around
10 of them are software developers, and 40 are hardware engineers.
What’s a common request from customers regarding automation? Are there some
demands that are still difficult to meet?
Muldoon: There are still operations that are done by hand that directly impact the quality
and performance of the part. The very creative operations that require troubleshooting
how a part came to be in a state and how to bring it to an approved state are still the most
challenging areas to implement automation. These areas often require expertise and
technology stacks that are not practical to create for one application but result from a
continuous effort in a field. This is really part of the innovation process.

How does your management software enable people without prior experience to use
robots?
Ducharme: It allows users to fine-tune many aspects of the robot trajectories without
even touching the teach pendant or knowing robot referentials. Our software manages the
robot movement programs and can alter them depending on the user needs.
For example, for polishing, we can easily set a lower speed in certain areas of a part for
more material removal.

Michael Muldoon, AV&R

Aircraft engines are already very advanced — how can your products continue to
improve their efficiency?
Muldoon: There are still problems to solve. We see ourselves as building blocks that our
clients use across a number of initiatives that are coming together.
Our customers are working towards securing their supply chain, implementing and
iterating on the newest designs in production and building out the data sets used to relate
how manufacturing results in component performance.
Are you involved with autonomous unmanned vehicles, research into
hybrid/electrical aircraft, or energy generation?
Muldoon: We are often consulted if certain tolerances or techniques can be met in our
playing field of finishing and inspection. Because we have been working in this field for
a period of time, we have systematically been working at building our reputation as a
source of manufacturing innovation from solution to solution.
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Robots and software work hand in hand, but what does this mean in concrete terms? How
is software essential for robots? Why and how is it necessary to develop software
specifically adapted to robotic applications? What are the future trends in software for
robotics?
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Since the first industrial robot was created in the 1950s , industrial
robotics has continued to develop and take a prominent place in the
manufacturing of many industries. In the 1970s, manufacturers began to
equip themselves with robotic solutions to facilitate and improve their
production.
According to the official definition, a robot is a machine programmable
by a computer and capable of performing a series of complex actions

automatically. The very definition of a robot is therefore intrinsically
linked to computers and software. More simply, a robot cannot move
without a previously created computer program.
Robots and software work hand in hand, but what does this mean in
concrete terms? How is software essential for robots? Why and how is it
necessary to develop software specifically adapted to robotic
applications? What are the future trends in software for robotics?
This article provides answers to these complex questions and presents
the specific case of robotic solutions and software in the field of
aeronautics, and more specifically the aircraft engine market.

Why is it necessary to develop robot management software?
Industrial robots are complex high-tech machines which represent a
significant investment on the part of manufacturers on their production
lines. The optimal use of robots is a challenge and a requirement when
installing industrial robots, the need for designers of robotic solutions
which focus on making them easier to use is therefore undeniable. In a
context of shortage of skilled labor, particularly in the aeronautical
sector, it is difficult for manufacturers to provide resources such as
robotics engineers to manage robots on a daily basis. Dedicated
software has been designed so that everyone can use them without
constraint and without major technical knowledge in programming. This
makes it possible to democratize the use of robotics and quickly train
operators capable of managing industrial robots.

Current robotic software
The majority of robotic solution designers are developing their systems
based on the use of simulation and programming software already
developed by the robot manufacturers themselves. Indeed, robot
manufacturers such as Fanuc have implemented software that
facilitates the use of their robots and allow different industrial users to
manipulate them easily. The Fanuc Handling Pro software is used to
create, program and simulate the 3D robot’s path in offline mode. The
software then sends the information to the robot that can execute the

prepared path. Indeed, robot manufacturers design their software
applications for all types of industries and do not customize them to
meet the exact needs of certain applications, including complex
applications with high technological requirements such as the
manufacture of aircraft engine parts. We see some exceptions of
specialization with add-ons created for software intended for large
branches of automation such as painting, welding or handling.
The daily use by industrial operators of the general simulation and
programming software currently on the market remains limited in
helping them achieve the optimizations they need. They have no
adaptive features or allow for real-time changes. Moreover, they do not
have control of the robot. The need to develop software dedicated to
robotic finishing and inspection that is more efficient but remains
affordable for industrial users is therefore real.

The future of software for robotics
Each industry is different and therefore has specific production needs.
In the aerospace industry, and more particularly the gas turbine parts
manufacturing market, we realize that the production requirements will
continue to have an undeniable impact on the development of software
for robotics.
Having total management and traceability of the robotic system is part
of the demands of manufacturers, which would allow them to have
better control of their production. They also need to quickly and easily
introduce new equipment to robotic systems, be they measuring devices
or tools dedicated to feedback. Modification and revision tracking of the
parameters (speed, robot force, force of the tools, etc.), integration of
new parts on which the robotic system performs the work, or adaptive
functionalities (inspection of the part at the beginning and during the
sequence for automatic adjustment of the path) are all characteristics of
software applications of the future that meet the growing requirements
of manufacturers and facilitate their production.
Currently, in the field of aeronautics, this type of software focused on
surface finishing and inspection is virtually non-existent. BrainWave, the
software dedicated to robotic surface finishing systems designed by
AV&R, is the sole representative of this new advanced version of

software for robotic solutions. It meets the various needs set out above
while remaining easy to use for industrial operators, requiring no
programming knowledge on their part. Customization and control of the
robotic system are now possible thanks to this type of software.

Conclusion
Technology has always helped to solve the problems of industrial
production. The development of new high-tech solutions must therefore
continue to be done to anticipate these problems and improve
production. Since the invention of robots, software has occupied a major
place in the field of robotics. They are now the future. With the
development of new software features that allow for better control of the
robot, quick customization of sequences, and ease of use for all,
software will take robotics to the next level.
Current efforts by developers of robotic solutions to develop their
software are at an early stage. Indeed, the design of this type of
software specifically developed for certain industries and adapting
perfectly to their needs is undertaken by very few companies.
Finally, industrial trends will continue to influence the development of
software for robotics. Data accumulation or connectivity of robotic
systems with the rest of the production are demands of the industry 4.0
that will be made possible thanks to the software of robotic systems.

