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A defined approach for automation
The food and beverage industry in India is one of the largest in the world in
terms of production, consumption, and export and import prospects. The
industry is currently witnessing exponential growth, with the addition of online
delivery players. Also, the market is opening up to a wide range of investors
across the globe, which is estimated to attract a phenomenal investment, in the
form of capital, human, technological, and financial.

“Automation gives the
manufacturers the flexibility
to be more agile in the
production process and
allows to be more reactive to
retail changes in real time”

With this, there is an increase in the adoption of food safety and quality
assurance mechanisms which would enable adherence to stringent quality and
hygiene norms and thereby protect consumer health, prepare the industry to
face global competition, enhance product acceptance by overseas buyers and
keep the industry technologically abreast of international best practices. While
the technological change has been gradual, the onset of industrial revolution
and changing consumer demands have resulted in major advancements in the
food processing techniques. With this, there is an increasing use of automation
and robotics in the Indian food and beverage industry to bring more flexible
machinery in to efficiently run production lines. Automation gives the
manufacturers the flexibility to be more agile in the production process and
allows to be more reactive to retail changes in real time.
The Cover Story in this issue discusses the use of automation and robotics in
the food and beverage industry and how Indian industry fares in this area with
the global counterpart, with experts from leading F&B companies in India
sharing their views on this topic. The experts feel that industry players need to
make a defined approach in order to device the right automation and
digitalisation strategy. Have a look at the article to know more.
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The fourth industrial revolution or
Industry 4.0, as it is commonly known,
is changing the face of every industry
worldwide. Historically speaking, each of
the four industrial revolutions has been
set in motion by the advent of radically
different and new technologies. But the
goals have always been the same – to
increase efficiency and add value.
Industry 4.0 is not a new technology
nor a business discipline; it is a new
approach to achieve results that weren’t
possible 10 years ago. It is a label given
to the combination of traditional
manufacturing & technological
innovations. Existing manufacturing
& technological innovations are
coming together to create the next big
manufacturing reinvention. Machines
within factories will be given the ability
to analyse and communicate with each
other and co-workers, helping for much
smoother process. From smartphones to
smart fridges, technology has played a
major role in advancing our day-to-day
lives. But technology is also transforming
the world of industrial manufacturing.
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“INDUSTRY 4.0 IS NOT
ABOUT TECHNOLOGY,
IT’S ABOUT THE PEOPLE”
Most of the manufacturers are facing
a challenge going from Industry 3.0 to
Industry 4.0. And where does one start?
It is essential to understand that Industry
4.0 is not about technology; it’s about the
people, how people will connect and work
together. Every project under the banner
of Industry 4.0 must improve efficiency or
reduce the cost of products for companies
and customers.
The interesting thing about Industry
4.0 is that it is not necessarily synonymous
with automation. It’s first and foremost
about elevating efficiency. If a country
assembles a component manually because
labour is plentiful and inexpensive, we
need to find a way of making that process
more efficient. So, Industry 4.0 solutions
would be able to make operators more
efficient. In any country where everything

is already automated because labour is
expensive, exploring solutions, such as,
predictive maintenance could increase
efficiency by reducing machine downtime.
The success of any Industry 4.0
initiative lies in the ability to capture and
analyse Big Data as part of the human or
machine decision-making process. For this
to happen, systems must be integrated to
enable them to ‘talk’ to each other.
Given the accelerated rate of
technological development, the definition
of Industry 4.0 is a constantly evolving
one. So, as much as industries grapple with
defining Industry 4.0, it is equally difficult
to know if you’re ahead of the curve or not.
It is important to know that one cannot be
an expert in each of the focus areas; but
one doesn’t have to be. It is important to
understand the possibilities and, where
necessary, work with trusted partners
to provide the right solutions for our
customers. While the industry isn’t there
yet, Industry 4.0 is about the future, so we
need to keep our eye on all possibilities &
be future-ready. ☐
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Dassault Systèmes introduces SOLIDWORKS 2020
Dassault Systèmes recently introduced SOLIDWORKS 2020 in India. SOLIDWORKS 2020 features
enhancements, new capabilities and workflows that enable more than six million SOLIDWORKS users
to accelerate and improve product development, from conceptual design to manufactured products,
and create value for their organisations. With SOLIDWORKS 2020, and the 3DEXPERIENCE.WORKS
portfolio of solutions, the 3DEXPERIENCE platform provides a growing set of cloud-based solutions
that work together to help manage every aspect of developing concepts, designing products,
manufacturing and delivering them. Solutions like 3D Sculptor, which includes the xShape (sub
division modelling) application, 3D creator featuring the xDesign (parametric modelling) application, 3D
component designer (data management), project planner and structural professional engineer
(advanced simulation), enable users to reduce friction in their design to manufacturing process.
Discussing the benefits of the new solution, Gian Paolo Bassi, CEO, SOLIDWORKS, Dassault
Systèmes, stated, “We’ve built a bridge to our platform-based portfolio, empowering our users to take
advantage of 3DEXPERIENCE.WORKS offerings. This gives organisations the environment and the
applications to truly embrace the industry renaissance and its spirit of discovery for new ways of
inventing, innovating, collaborating and producing.”

Zebra Technologies announces its 3rd annual ‘Intelligent Enterprise Index’
Zebra Technologies Corporation recently announced the results of its third annual ‘Intelligent Enterprise
Index’ which indicates a record 61% of enterprises worldwide are on the path to becoming ‘intelligent,’
compared to only 49% in 2018. Interestingly, 37% of surveyed small to medium-sized businesses (SMBs)
with 50-249 employees scored 75 points or greater on the index, indicating SMBs with an IoT vision are in
many cases more ‘intelligent’ than large enterprises. This global survey analyses the extent to which
companies connect the physical and digital worlds to drive innovation through real-time guidance,
data-powered environments and collaborative mobile workflows. Discussing that how enterprises were trying
to understand where and how IoT solutions could be best applied within their unique business environments,
Drew Ehlers, Global Futurist, Zebra Technologies, opined, “I believe that is why enterprises are now demonstrating a much
greater commitment to executing their IoT plans and why we’ll likely see a surge in investments over the next few years.”

B&R organised the 5th edition of the Smart Industry Conference
B&R recently organised the 5th edition of the Smart Industry Conference in Pune along with
ABB India, Unlimit IoT, a Reliance Group Company in support with C4i4 Lab. This year's
conference gave participants a roadmap for successful digital transformation with a focus on
the perspective of the Indian market, informed by global trends and technologies. The
conference offered a mix of technical presentations, panel discussions and demos, each
aimed at different aspects of a connected factory. With around 150 delegates, the conference
provided a wealth of know-how on the topics of automation, Industrial IoT and digitalisation
and showcased successful implementations from Indian shop floors and factories.
The conference started with a presentation on ‘Digitalisation across the value chain’ by Subrata Karmakar, LBL Manager, ABB Robotics and LSM, ABB RA India. This
was followed by presentation on ‘Digital transformation - Making factories future ready’, delivered by Prabhat Singh Sengar, Sales, Process and Factory Automation, B&R
Industrial Automation. Speaking on ‘Edge architectures’, Sengar explained how middleware solutions enable factories to become smart and go a long way in improving
efficiency. He concluded with an intriguing case study of an Indian tier-2 supplier of renowned multinational automotive manufacturing units. Later, a panel discussion on
the subject ‘Key strategies for end-to-end Industrial IoT implementation and its value proposition’ was conducted by Ranjithkumar G, Specialist - Technology and Network,
B&R Industrial Automation. The prominent panellists for the discussion were Karmakar; Pravin Bambal, Vertical Head (I4.0), Unlimit IoT and Tanay Sil, Head - Business
Development, B&R Industrial Automation.
The final session of the conference focused on data engineering as a driver for digitalisation. Taking up the topic, Robin Dmello, GM, Unlimit IoT, discussed some of
the problems companies face when they collect and store data – particularly in an era when the machine learning models require huge amounts of labelled data. The latter
half of the session saw a presentation on ‘Industrial interoperability from sensor to cloud’ by Ranjithkumar G. He spoke about the benefits to industrial automation offered
by OPC UA over TSN, the undisputed Industrial IoT highway. He described OPC UA over TSN as an open, unified standard for Industrial IoT communication, suitable for
applications on the factory floor or in converged IT/OT ecosystems with seamless connectivity from the sensor to the cloud.
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Lanxess inaugurates high-tech plastics plant in China
Lanxess recently inaugurated its new plant in Changzhou, China, which is an intelligent production plant that has high standards in
environmental protection. The compounding facility produces Durethan- and Pocan-branded high-tech plastics, especially for the automotive
sector and electrical and electronics industry. Speaking at the opening ceremony, Hubert Fink, Member of Board of Management, Lanxess,
addressed, “In the automotive industry, lightweight materials have become ever more important in new mobility. At the same time, the
electrical & electronics sector sees an increasing need for best-in-class flame retardant, easy flow and easily processable grades.”
Discussing the future strategy, Michael Zobel, Head of the high-performance materials business unit, Lanxess, averred, “With the new plant,
we are responding to the trend towards the increased use of lightweight materials. We are committed to this long-term development.”

Clariant inaugurates new Waste Water Treatment Plant
Clariant recently inaugurated a new state-of-the-art Waste Water Treatment Plant (WWTP) at the Industrial & Consumer Specialties (ICS) site in Bonthapally,
India. The plant at the zero liquid discharge site, has the capacity to treat 300 kilolitres of waste water per day. The WWTP has a host of highly efficient
processes to enable purification and removal of contamination at various stages. Effluents are introduced to the WWTP, where it is subjected to biological
treatment, ultra-filtration, reverse osmosis, multiple evaporation techniques and agitated thin film drying. With the inauguration of the new Waste Water
Treatment Plant at Bonthapally, Clariant can continue to drive its growth strategy for its industrial & consumer specialties business, while ensuring it continues
to focus on sustainability and environment protection. Speaking about the company’s philosophy in the new investment, Adnan Ahmad, Region Head, Clariant
India, cited, “This investment in the WWTP marks a milestone in Clariant’s commitment towards sustainable business in India, one of its strategic growth
markets. We are pursuing a dedicated strategy aimed at increasing and sharpening the focus on BU industrial & consumer specialties in India.”

IFR reports 39% growth rate in robots’ sales in India
International Federation of Robotics (IFR) recently presented the findings of the report World Robotics 2019, which says the sales of
industrial robots in India reached a new record of 4771 new units installed in 2018, an increase of 39% compared to the previous year
which was 3412 units in 2017. Regarding annual installations, India now ranks eleventh in the global annual supply – three places
higher compared to the previous year and ahead of Singapore, Canada and Thailand.
Prospects for further increasing robot installations are promising. Manufacturing companies across many industries in India intend
to expand capacities. The automotive industry remains the largest customer industry by far, with a share of 44% of total installations.
But the strongest growth driver in 2018 was the general industry, increasing by 28%, consisting of the rubber and plastics industry, the
metal industry and the electrical/electronics industry. Robot use in non-automotive manufacturing is catching up with the automotive
sector. The operational stock of robots rose to about 23,000 units: +21% compared to 2017. India’s robot density in the manufacturing
industry only reaches a value of 4 industrial robots per 10,000 employees.
Expressing his regarding the latest findings, Junji Tsuda, President, IFR, opined, “India is one of the strongest growing economies among the
emerging markets in Asia. Whilst the recent global results were quite moderate, India saw an impressive growth rate of 39% in 2018. The number
of robot installations has been growing rapidly for several years now. Between 2013 and 2018, India saw a compound annual growth rate of 20%.”
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“Innovation is the key differentiator”
… says Kailash Desai, CEO, Endress+Hauser India, in this interview with Juili Eklahare. He points
out the key trends in the process automation and measurement segments, the sectors contributing
to the company’s growth and throws light on the patents filed by it. Excerpts…
How has been the performance of Endress+Hauser in India
so far?
India has been an important country for our group since a long
time. The strategic investments which we have made in the
country over the years, and continue to make, ensured that we
grew at a rate faster than our peers. We have been consistently
growing at more than 1.5x the market growth and we intend to
keep it that way.
What are the critical factors that will take
the business forward in the future?
Innovation is the key differentiator for us, and
our growth is fueled by a wealth of innovations.
Research and development expenses climbed
to €184.2 million, representing 7.5 per
cent of sales. The company filed 287 initial
patents in 2018. At the end of the year, the
company held nearly 7800 patents and other
intellectual property rights. About one-third
of the new patents were related to IIoT, digital
communications, diagnostics and electronics.
Which are the industry sectors contributing
to the growth of your company, globally
and in India?
Though we work in almost all process industries in India, water,
waste water, chemical, life science, food & beverage and oil & gas
are the areas that form the major chunk of our business. Besides
these, power, metals, primaries (ore & cement) are the other
industries which contribute significantly to our businesses in
India & worldwide. The company is also the founding member
of the ‘Open Industry 4.0 Alliance’, an alliance of companies
working on an open ecosystem, overcoming proprietary solutions
for the digital transformation of industrial plants. Besides, we
have a strategic alliance with companies where, we believe, we
have synergies to offer added value to our customer.
Endress+Hauser group is mostly known globally for measuring
instruments and automation for process industries. To what
extent has the Indian market been receptive to this industry
and to your services?
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We support our customers in improving their products and in
manufacturing them even more efficiently. Customers, since the
last five years, have started acknowledging our competencies in
integrated solutions & services. These new industry initiatives
have been contributing almost one fourth of our total revenue
in India. As plants become more complex, customers are
looking at ways to leverage new technologies, and at the same
time, reduce costs in every possible way. Customers today,
demand end-to-end solutions and a single point responsibility;
our company is in a unique position to offer
these solutions & services aided by our broad
portfolio of offerings and industry expertise
& knowledge.
Can you highlight the key trends driving
the process automation and measurement
segments?
One of the key areas which would be
interesting to look at in the next couple of
years could include smart sensors. One of
the challenges in process measurement,
which we feel is questionable, is the quality
& integrity of the measurements taken. The
control quality is directly proportional to the
quality of measurement and I envisage the
roles of sensors going beyond the basic measurement. Another
area I see is data in the cloud; the entire IIoT & Industry 4.0
ecosystem revolves around the data hub. This is one area
where industrial plants can look to increase their bottom line
to streamline & decrease costs in maintenance. Furthermore,
predictive maintenance is a topic gaining a lot of attention
from industry professionals.
How is digitalisation impacting your company’s business?
Ninety per cent of our field device portfolio is already digital and
we are in a position to give our customers the opportunity to
unlock this potential. We have also enabled more than 45 million
digital twins (actively installed in the field), which promise to
connect & provide our customers information & insights for
them to make active decisions – this means information to the
right person at the right time and place. ☐
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“Financing the future of manufacturing”
Sunil Kapoor CEO, Siemens Financial Services, in this interview with Juili Eklahare, talks about
the company’s range of financial solutions, what enables them to make swift decisions and explains
how an organisation moving towards Industry 4.0 needs a customised finance plan. Excerpts…
With the fast-paced ongoing technology and workforce
advancements, what is your company's strategy to support
investments in related technology?
We have a deep understanding of not only how digitalised
technology works, but also of how technology can be
practically implemented to deliver its benefits. We support
Industry 4.0 adoption for all our customers by providing
customised financial solutions that can help them achieve
their goals. We offer specialised software finance solutions
for solutions like MindSphere, because we understand that
this is what the industry needs – fast,
effective and smart finance solutions. Our
comprehensive range of financial solutions
makes it possible for manufacturers to ease
budgetary constraints and profit from the
benefits of digitalisation effortlessly.
With today's innovative and data-rich work
environment, analytical-based decision
making is of utmost importance. How is
your company evolving itself in this area,
so as to have the ability of carefully taking
risks and making well-organised decisions?
Analytics and data mining solutions offer a
host of information at our fingertips, allowing
us to make calculated decisions. But since our
inception, our decision-making has always been centred on both,
financial data and industry insight. Close ties with customers &
vendor partners makes us privy to industry information. This
combination of data and on-ground information gives us the
advantage of being informed and aware of our risks, enabling us
to make swift and sound decisions. We keep a tab on industry
trends and adapt our decision making to suit future requirements.
Siemens Financial Services published a whitepaper
'Countdown to the tipping point for Industry 4.0', which talks
about practical steps for manufacturers to gain competitive
advantage from Industry 4.0 investment. How does this
whitepaper stand out as a guideline from the rest?
Our research doesn’t just pertain to the information we gather from
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topic experts; we reach out to our biggest and most reliable source
of information – our customers. The whitepaper talks about real
challenges faced by manufacturers today and brings to light how
only many manufacturers are piloting digital transformations in
developed countries. However, it is challenging to make this a
sustainable mode of manufacturing without cash flow pressures.
Showing a significant boost in short-term returns or managing
cash flows because of investment in technology is proving to be
difficult. While digitalisation has numerous benefits, the cost
of digitalisation is often an obstacle to adopt new technologies,
making Industry 4.0 Finance, or as we call it,
Finance 4.0, critical to a company’s ability to
invest in new technology.
Could you please share some insights on
overcoming the challenges of adopting
Industry 4.0.?
Our study showed that one of the top reasons
for challenges in adoption of digitalisation
is lack of the right financial solution. An
organisation moving towards Industry 4.0
needs a customised finance plan that can
cater to a business’ short-term and long-term
goals post digitalisation. One should find the
right partner for the company’s success – one
should collaborate with organisations that can
provide solutions that are best for the business. Industry 4.0 is
for everyone, irrespective of the size or scale of operation. High
precision at low costs is what the industry demands and the
only way to meet that demand is to ensure that one has superior
technologies and the right finance to back this change.
What does the year 2020 look like for your company?
I believe we are in an exciting phase in the industry currently.
With technology upgrades come customer demands that are also
challenging for us as finance partners. These demands push us
to continue to think beyond the obvious and adapt to changing
market demands. 2020 is going to be about Finance 4.0, and we are
setting ourselves apart from the mass of traditional financers by
doing what we do best – financing the future of manufacturing. ☐

15

S TA R T- U P | I N T E R V I E W

“AI will enable India
to leapfrog across industries”
...mentions Harsimrat Bhasin, Co-founder & COO, Neewee, in this conversation with Anvita
Pillai. Herein, he discusses the growth of AI, its potential in the Indian market, technologies
by Neewee, its adoption and more. Excerpts…
AI has been growing rapidly for the past couple of years. Can
you tell us about some of the significant developments that
have happened over the years, and the potential for AI in the
Indian market?
AI is transformative in nature – primarily impacting business
models; it has helped organisations leverage it and transform
the way they operate and serve customers. AI has existed
for a long time but it’s becoming more pervasive now. What
gives this a quantum jump now is the availability of sensing
technologies across multiple domains with
cheaper sensors and cloud computing,
which has reduced the computing costs as
well as enabled newer delivery mechanisms
with mobile. AI will impact India across
industries from manufacturing to healthcare
to delivery of services from governments. Just
like mobile technology had India leapfrog
telecommunications, AI will enable India to
leapfrog across industries.
There are various giants providing AI
technology services in the industry. How
is Neewee ensuring its market share? How
do you like to position your organisation
in this space?
We consider ourselves different in the way we approach problem
statements. The first is that, we are swift, and we do deployments
in as short as six weeks for each line – enabling faster value
realisation. Secondly, our solution is practical where analytical
outcomes are delivered on the shop floor with clear actionables
for the blue-collar workers on the shop floor. Thirdly, we have a
unique integrated and layered approach to industrial analytics and
application of AI where we connect supply chains, industrial IoT
and operations together. Finally, we take a very holistic approach
with the ability to model external factors into operations, such as,
supplier behaviour, quality and delivery behaviour.
Can you tell us more about ‘Bodhee’ – the predictive
technology solution by Neewee? How will this technology help
the manufacturing industry grow?
Bodhee® looks at the manufacturing value chain as a set of sub-

16

processes which are interconnected to produce an outcome.
We create a digital twin of each of these sub-processes and
connect them all the way upto the final outcome, thus, helping
us to understand the non-linear and interdependent behaviour
of manufacturing as a whole. Once the process digital twin is
created, based on the current status of the WIP product, Bodhee®
starts providing the actionable predictions at the end of the line
as well as at each of the upcoming workstations. This approach
works for discrete, processes as well as batch manufacturing.
How receptive are Indian companies to
other digitalisation technologies offered by
Neewee? Do you see a growth potential for
these technologies in India?
Any manufacturer’s decision to adopt
digitalisation is with a clear intent of
impacting the outcome. Methods, such as,
digital twins, prescriptive prediction, etc. are
a means to achieve these goals. So far, we do
not see any challenge in terms of adoption of
these new technologies. In fact, our clients
have been very receptive, as long as we can
explain it in terms of value relevant to them. I
think, while looking at the pace of adaptation
of technology, we see companies being very
open to adopt innovative approaches.
What have been some of the major achievements of your
company so far? What are your long-term and short-term
goals? Do you have any plans of expansions?
During the first few years of formation of our start-up, we
spent our time working on building our product based on our
philosophy that – analytics has to create an impact directly
on the shop floor. Over the past year, we have been actively
approaching the market and have seen a lot of diverse industries
adopt Bodhee® with significant impact on their operations.
Recently, we also concluded our Series A fundraise of USD 4
million. In the short-term, we are focused on consolidating our
presence in Europe and Indian markets. Over the next 12-18
months, we intend to expand into North America and Asia
Pacific markets. ☐
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MOTION SEQUENCES MUST BE CONTROLLED
BEFORE THEY CAN BE OPTIMIZED.

Even a single wrong move can be expensive. So how can you ensure that the motion sequences in your processes really are precise and efficient? With encoders from SICK. They will detect the exact speed, revolution, path,
or angle of a movement and deliver the result directly to the process control or on the Cloud as data that is ready
for further processing. They take the strain, you feel the gain! We think that’s intelligent. www.sick.com/encoders

LEADERSHIP INSIGHTS

Freewheeling
for innovation
Reid Garrett Hoffman

EXECUTIVE CHAIRMAN, LINKEDIN, &
BOARD MEMBER, MICROSOFT

Reid Garrett Hoffman is not only an
American entrepreneur, venture capitalist
and author but also a prominent player of
the Silicon Valley. The tycoon had been
engulated with an aspiration to do something
big that will positively affect the world.
Undoubtedly, there are only a handful of
people in the Silicon Valley with knowledge
and experience similar to that of Hoffman’s.
A man ahead of his time, Hoffman cofounded his first company, SocialNet.com in
1997, an internet dating website which was
an initiative quite progressive for its time.
During this period, he was also on the Board
of Directors for PayPal, a digital payment
platform, for which he left SocialNet in 2000
and began acting as a full-time COO and by
2002, he was the Vice-President of PayPal.
The same year, Hoffman joined hands with
two of his colleagues from SocialNet and
developed LinkedIn, a website which turned
out to be the most advantageous social
networking tool for people seeking jobs and
reaching out to business professionals. In
2012, Hoffman was named as the executive
chairman of LinkedIn.
Hoffman advocated that it may be difficult
to find a balance between chaos and orderly
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NO MATTER HOW BRILLIANT
YOUR MIND OR STRATEGY,
IF YOU’RE PLAYING A SOLO
GAME, YOU’LL ALWAYS
LOSE OUT TO A TEAM
management for companies seeking to push
the barriers of innovation but good leaders
always mange the chaos and encourage
unconstrained experimentation. He has been
an advocate of pursuing wild ideas that may
make one feel intrigued. He advises, “It is not
for you to judge if the ideas are good or bad.
It’s for your employees to prove it through
freewheeling experimentation.”
The magnate also promulgates, it
is essential to have a good network of
people because ideas don’t just come from
individuals, but from a network of people.
He believes that some people are more
innovative than others. But rather than being
dependent on one or two people to generate
ideas, it is always better to have several people
working on ideas simultaneously. Hoffman

accentuates, “No matter how brilliant your
mind or strategy, if you’re playing a solo
game, you’ll always lose out to a team.” He
deems that employees that are empowered
can keep the momentum of ideas flowing
with the business.
What makes Hoffman a spectacular
leader is his ability to foresee the future
and invest in it and thereby profiting from
it. Unlike usual leaders, he doesn’t view
people in a binary way, as in brilliant or an
idiot, conniving or ethical; he appreciates
the full spectrum of strength or weakness
of a person. He emphasises, “The person
passionate about what he or she is doing
will outwork and outlast the guy motivated
solely by making money.” Hoffman, through
his leadership, tries to promote the concept
of moving swiftly, keeping things simple and
most importantly, trusting one’s employees.

Anvita Pillai
SUB-EDITOR & CORRESPONDENT
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FOOD & BEVERAGE INDUSTRY IN INDIA
Heading towards advanced automation...?

One of the industries to greatly benefit from automation and robotics is the food & beverage
industry, resulting in keeping high quality standards & making profits while providing better
products. While there are some leading players in the food & beverage industry in India that
implement automation at a level, in general, the amount of automation used is still low,
compared to global standards. Plus, many can’t help but wonder if automation will replace
humans. The cover story digs deeper into these aspects of automation in the F&B industry,
some of the automation trends & where automation strategies
should be headed, & also sheds light on how awareness about
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net
food safety is still not present in the industry using automation.
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“Concepts like Automated Storage and
Retrieval System (ASRS) help automate
the warehousing very efficiently.”
It is no news that when it comes to the food and beverage
industry, automation leads to higher hygiene, cleanliness and
safer food. In fact, now robots have also come to the rescue to
improve the production, packaging and processing of raw foods
like fruits and vegetables, which is often repetitious and labour
intensive, especially when it comes to packing them.
However, automation comes with a cost, but simultaneously
reduces labour costs. Hence, it is done based on cost benefit
analysis. As today’s market demands safer, better foods and with
labour costs increasing exponentially, the need for automation
in the food and beverage industry is also rising.

Indraneel Chitale,
Partner at Chitale Group

“The smaller players will have to
become bigger and deploy automation,
or else they will perish.”
Nilesh Lele,
President,
Association of Food Scientists &
Technologists (India) Mumbai Chapter

Changing demands and staying competitive
Frequently fluctuating demand scenarios affect the
consumption pattern of different products in different ways.
Accurately forecasting the demand for a larger horizon is a
continual challenge that is faced with most products, specifically
the ones with smaller shelf-life. Shirish Yadav, Vice President –
Manufacturing & Technology, ITC – Foods Division, asserts,
“The changes in forecasting due to changing market demand
also affect the downstream production and dispatch planning
driving up inventory at various stages of the supply chain,
affecting manpower productivity at the factory.”
Likewise, there are multiple brands coming into the food &
beverage industry, which has made Chitale Group competitive
from its price-perspective. Plus, when it comes to general trade
business, it is purely about the economy of scale. “One needs to be
sure that one’s retailers are happy and they take ownership in
selling the brand,” Indraneel Chitale, Partner at Chitale Group,
expounds and adds, “Hence, a company has to create a good
campaign where people are ‘pulled’ because of the brand to the
retailer. Thus, to create a good market pull, one has to have a
good set of values or spend good money on marketing to draw
customers towards the brand.” Chitale further added that with
digitalisation, the company is getting excellent visibility, and
using digital media to reach out to its consumers is helping them
encourage customers to buy their products.

Automation & digitalisation strategy
Indeed, the automation and digitalisation landscape is one
that is rapidly changing, with the advent of new technologies and
disruptive ideas that are shaping it. Therefore, while implementing
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“Increasing automation will help in
manpower rationalisation by
identifying non-productive activities.”
Shirish Yadav,
Vice President – Manufacturing &
Technology,
ITC – Foods Division

a strategy for automation and digitalisation, one has to make sure
that the technology can be compatible with the foreseeable
changes in the future and does not become outdated soon.
Yadav explains, “Automation processes tend to be too rigid
and hence – especially in a consumer goods industry such as ours,
that is fast paced and dynamic – it should be ensured that the
technology selection allows for flexibility of products and
processes. Above all, the strategy should create a viable long-term
business case by increasing the productivity of the manufacturing
operations and profitability for the business.”
Automation means that there will be a lot of capital
expenses – so, there needs to be a clear strategy about what one
expects from that capital expense. One needs to know how to
develop and scale the business and whether the market actually
exists for a product to be automated and scaled up. If these
factors are thought out well, then automation can be
implemented very easily.
However, Lele clarifies that the food and beverage industry,
first and foremost, should understand the benefits of automation,
implying that there is always a cost pressure from the buyers of
finished goods. “Hence, smaller players are reluctant to move
towards automation,” he divulges and goes on, “Automation
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As today’s market demands safer, better foods
and with labour costs increasing exponentially,
the need for automation in the food and
beverage industry is also rising

becomes feasible beyond a certain critical production capacity,
but more than 70 per cent players are below the threshold.
What’s more, the smaller players will have to become bigger and
deploy automation, or else they will perish.”

Automation trends in the F&B industry
The major automation that is happening in the food &
beverage industry today is happening in the supply chain and
logistics part of the business because the scale of businesses is
growing very fast. Maybe about a decade ago, a lot of investment
would take place in automation that went into processing of
food. Now, companies want to package this food at a very high
scale, carton it & distribute it and manage the whole warehousing
concept automatically.
“Concepts like Automated Storage and Retrieval System
(ASRS) help automate the warehousing very efficiently,”
elucidates Chitale, whose company has been investing in
automation for the past 10 years. “For example, one can manage
a 100,000 sq ft warehouse in 10-12 people, which would
normally require 60-70 people. So, now more brands want to
play in the general trade business, which is a multi-brand
environment,” he explains.
The latest automation trends are also moving towards
centralisation, like setting up central control rooms for monitoring
& controlling the operations. The food and beverage industry
deals with large volume of products, and hence, there are different
fronts available for automation initiatives. Packaging processes
can also be automated to improve the speed of packing and
reducing the need of employing a large number of people.
“Other few important areas of automation in the food and
beverage industry are process automation and quality testing/
inspection,” conveys Yadav and continues, “The integration of all
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machines into a SCADA or PLC based controllers that can be
remotely controlled and monitored will improve manpower
productivity and reduce process deviations. This, coupled with
the latest trends in Industry 4.0 and IoT, can develop
manufacturing systems that have the necessary analytics to selfcorrect and troubleshoot deviations using Machine Learning
(ML) and Artificial Intelligence (AI).”

Digitalisation in the food & beverage industry
When it comes to digitalisation, Chitale Group is putting in
a traceability system, where right from the point where the milk
is procured to the point the product is sold is mapped on their
system. This way, they have the responsibility of ensuring the
quality standard across the supply chain and due to digitalisation,
they can actually pin-point every breakage point that happens
inside the supply chain. The company is even able to monitor its
operators’ efficiency with the help of digitalisation and IoT.
“Dairy has always been at the forefront of automation and
digitalisation,” Nilesh Lele, President, Association of Food
Scientists & Technologists (India) Mumbai Chapter says and
continues, “There are many dairies where the milk is untouched
by humans; the feed and other things are also automated. In
fact, many big players in the industry are using digitalisation for
their backward integration and also to monitor their forward
linkages. Plus, analytics is playing a major role in predicting
buying preferences and patterns of the consumer.”

Role of AI and ML
Machine Learning (ML) and Artificial Intelligence (AI)
technologies are also becoming of importance in many ways in
the food & beverage industry. Machine data is analysed to predict
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The food and beverage industry deals with
large volume of products, and hence, there are
different fronts available for automation initiatives

the health status, component failure in future & similarly, raw
material & process characteristics are analysed to predict the final
product characteristics. Besides, cloud computing helps in real
time analysing & responding back for quick decision making &
auto controls and digital twin gives the virtual operations controls
for performing hygiene & closed room operations, without
human touch.

Indian F&B industry –
at par with global automation levels?
As the price of labour continues to be significantly low in
India, as compared to much of the developed world, the
automation projects and initiatives typically do not make for a
viable business case unless it replaces a large number of people
involved. Hence, most off-the-shelf solutions that are
prominent in the global markets might not be a solution for the
Indian food and beverage industry. So, the inevitable question
rises – is the Indian food and beverage industry at par with
global standards in terms of automation?
“The level of automation in India is still less compared to
global standards,” Lele responds and adds, “The overall
capacity is also low, because we have a number of smaller
units, especially for dairy, bakery, snacks and beverages; more
human intervention is seen for cleaning, sorting or even
secondary packaging.”
Chitale goes on to inform that there are a few good players in
India who are doing an excellent job of automating things and are
already at par with global standards, because they have the scale
with which they can justify the cost of automation. However,
there are many businesses that are very local and not willing to
look beyond their boundaries and so, cannot justify their cost. So,
while automation becomes an enabler, not all businesses want to
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take that risk; this understanding of technology and how it affects
the bottomline over a longer period of time does not exist within
all businesses. This is why automation is not widely adopted in
India, especially in the food business.

Will automation replace skill sets?
There is also quite a bit of speculation whether increasing
automation will replace people, leading to most to view that it
won’t replace people, but the skill sets in them, as people are
required to supervise, look after things or just be general
observers of what is happening at every location. Lele opines
that automation may lead to reduction in labour force, which
has to keep getting upgraded and updated to the needs of the
businesses around it.
Yadav further informed, “Increasing automation will help in
manpower rationalisation by identifying non-productive
activities, thereby making informed decisions through means of
data and digital interventions and allowing people to upgrade
their skill sets for more productive roles.”
But as automation will replace skill sets, we can’t turn a
blind eye on skill upgradation itself being a significant issue in
the industry. For this, the Food Safety Training and Certification
(FOSTAC) has been made mandatory by the FDA for all food &
beverage manufacturers in India to have people trained based
on the number of people they have in the plant. This is leading
to a general increase in skill sets of people, which is naturally
translating into better food safety and quality systems. “This has
also resulted in a reduction in overall health hazards,” Chitale
affirms and adds, “Apart from that, there are measures taken
internally by all companies on their own; for instance, we
organise weekly sessions, seminars, lectures by food safety
experts with our staff, so as to improve overall quality.”
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The success story continues!
2nd generation of small controllers PNOZmulti.

1:0 to you because our safe small controllers support all communication systems installed
worldwide. 2:0 to you because you rely on the global safety standard for all machine types
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ready-made software blocks and universal diagnostics reduce your commissioning and
operating costs. 4:0 to you with the safe, complete solution comprising sensor technology,
drive technology, operating and monitoring.
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The AFST(I) Mumbai Chapter, too, organises many seminars,
exhibitions and trainings for the industry, Lele apprises. “We
have jointly organised expos with relevant companies and
associations for automation in the food & beverage industry in
the past,” he informs.

side-effects and making sure that one inculcates those factors in
the design when trying to automate anything, in turn making
sure that those factors won’t fail. So, one has to look into the wash
down mechanisms these machines need to have, quality of
drainage systems, the kind of systems being utilised and so on.

Understanding the design factor – a challenge

Going forward

Automation, as it happens, brings countless opportunities for
the food & beverage industry, along with its own set of challenges
which food manufacturers face today. One of the significant
challenges is the compliance with the food safety laws, because
quite often, there can be devices that do the job of automating the
food process very well, but are not designed from the food safety
perspective. These design factors are not something that all
automation partners understand very well from the food safety
standpoint, because the awareness on food safety is not present in
all automating companies, who do multiple avenues.
According to Chitale, it’s simply about investing more time
into designing and understanding the laws very well; it’s
important to understand what can be a problem with life, biology
and chemistry when one is dealing with food, comprehending the

Automation and robotics in the food and beverage industry in
India is not being widely applied yet, but is heading in that
direction, especially as the sector transforms in terms of demand
and becoming a multi-brand market. Companies in the industry
need to make a defined approach suitable for them in order to
implement the right automation and digitalisation strategy. At
the same time, it’s pivotal for them to be well aware of the
challenges that stand in the way, so as to overcome them and rise
to the global standards.
Moreover, while it has become quite clear that automation
will certainly not replace humans, it also remains true that
initiatives are being taken within the industry to enhance skill sets
of the people, in turn, leading to building up the sector and
bettering it furthermore. ☐
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“We should focus on
capability building for now”
…mentions Prem Prakash Dubey, Head - Engineering and Projects,
GlaxoSmithKline, in his interview with A&D India. Dubey in this conversation,
voices his opinion on the adoption level of digitalisation, need for a digitalisation
supporting infrastructure, supply chain & security concerns, government support
in adopting digitalisation and more. Excerpts…
What do you think are the technology adoption
levels for digitalisation in the Indian
industry? How ready are Indian factories to
adopt advanced technology concepts such
as Industry 4.0, IIoT, etc?
The technology adoption levels for
digitalisation in the Indian industry, with
respect to the food and pharma sectors,
is still low. The penetration is relatively
more in the areas, distribution, logistics,
planning, customer insights and
management, sales, etc. However,
when it comes to manufacturing
facilities, it’s still in the very
early stage. The industry, in
general, is more than eager
to get to IIoT and 4.0.
However, the capability to
build and support systems
for the same is in a pretty
nascent stage, as of now.
In an attempt to take a leap
to digital transformation,
a supporting infrastructure

has always been a major concern. What are the shortterm and long-term challenges in this area and how to
address them?
Yes, the need of a supporting infrastructure is a real
concern. Further, to make the situation a bit more
complicated, the end users are also not very clear on what
is the exact requirement (scope definition). The system
engineers and integrators are working hard to manage
the associated cost (over-engineered proposals for the
need of clarity of scope and thus, associated high cost)
and resultant benefits. I feel that huge customisation
requirements for providing bolt on technology solutions
for Industry 4.0 is proving to be a barrier here. Our
approach should modular and focused on low hanging
stuff first. Once the eco system is seeded with 4.0 enabled
technology, this will create a pull for more and we could
then put our energy on re-engineering the rest.
How to take care of supply chain and security
concerns while simultaneously keeping in mind the
knowledge enhancement & skill upgradation, in
the digital transformation journey? Can you share
examples from your organisation in these areas?
IIoT/Industry 4.0 is intrusive by nature. Entrusting
volumes of data in the hands of someone external

EM – the only industrial magazine in India that oﬀers a three-dimensional perspective
on technology, market and management aspects of manufacturing
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Field Connectivity Simplified
Prem Prakash Dubey is the Head of Engineering and Projects at
GlaxoSmithKline. He has more than 25 years of experience in the field
of project management, operations & maintenance in verticals of food
& beverages, tires & tubes, rubber coated and metal rollers, and has
executed green field & brown field projects of different sizes and nature.
A postgraduation in management, Dubey has keen interest in building
and upgrading existing plants for the future and is working on building
blocks for smart manufacturing systems in FMCG sector.

won’t be so easy for organisations. The solution lies in creating rush through the process and apply short-cuts to achieve faster
secured networks that can be trusted and is transparent at the digitalisation of the internal system.
same time. It’s not a matter of choice anymore for individuals
and organisations to remain cut-off from IIoT and still thrive. As an end user, what are the factors that you consider while
We just need to shed inhibitions and take
approaching a solution provider for
the plunge. So, where there is a will, there
implementing digitalisation technologies?
is a way. As for our works in these areas,
What are your expectations?
THE SOLUTION LIES IN CREATING
we may end up creating a hybrid concept
First and foremost is the reliability.
of connected enterprises with systems like SECURED NETWORKS THAT CAN BE Once we introduce change, it should be
block chain, enabling cyber security.
seamless (least disruptive to the user).
TRUSTED AND IS TRANSPARENT
Just to reiterate that data security is nonWhat are the factors that will drive the
negotiable. We look for the capability of the
ROI and business outcomes with digital transformation? Any solution providers from various angles and ensure that they have
recommendations on dos and don’ts in this area?
continuity and a strong reference from the peer industry group.
ROI is critical for the spread of digital transformation. The two
Cs that are absolutely critical are ‘cost’ and ‘capability’. We What would be the next step in this direction for drawing up a
should, for now, focus on capability building; the cost will come roadmap by defining simple building blocks or a path forward
down on its own. Re-skilling of internal resources from within for the success of digital transformation?
the organisation is the key to the success and internalisation For me, it’s all about reliability and we planned to go step
of the digital transformation journey; I see a gap there. Also, by step. As we are progressing on the journey, the capability
the curricula of institutions in the field of “capability building” building is critical. In my organisation, we work on short-term
needs to evolve. One thing that I see in very positive light is goals with a long-term vision and ensure not to pull too many
the support provided by the government in promoting the stings at a time. New initiatives are piloted and implemented
technology driven start-ups. Start-ups would be key to the to provide a good user experience. Our mantra is to be ‘fit for
digital transformation of the industry. Also, one should not purpose and future ready’. ☐
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Communication
made easy

Connecting machinery and plant couldn‘t be
easier with switches, cordsets and front panel
interfaces from Murrelektronik.
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The role of automation
& robotics in the

automotive industry

Automation is taking over industries and the automotive industry is no stranger to it. The auto
industry is introducing more advanced robots and bringing about other progressive technologies.
Collaborative robots, robotic arms and IoT are already generating a huge part of automobiles. The
Viewpoint section discusses the latest trends in automation in the
automotive sector, the role of digitalisation in the industry and
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net
how to handle the ever-changing requirements of customers.

“Digitalisation today, is converting industries to become more transparent”

Rajesh Kumar Sharma,
Head - Information &
Communication Technology,
Fiat India Automobiles
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Trends in automation are a very generic term. However, industries, and especially, automotive
industries, are certainly trying to become a benchmark for others. They are visualising and
converting their plants into a world-class manufacturing unit for their own organisational need.
And for all this, digitalisation of their environment, dash boarding to capture results & applying
analytical tools to get meaningful insight for decision-making are some trends which have become
very common today.
Digitalisation today, is converting industries to become more transparent, more visual and
more organised. With data that is getting generated due to digitalisation, things are becoming
easier and simpler. Analytics of the highest order is being experienced, giving deep insight of the
issue & better understanding of the root cause. By working in this environment, skill is certainly
going up through mutual participation and paving better and healthy working conditions.
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Today, the need of any business is to do things in an optimum way so that everything will be
fast and quickly adaptable. Not only more things are being manufactured from the same line,
now, but a great amount of variations have cropped up. The need to meet the market demand is
on the higher side, which includes open orders & made to orders. If manufacturers don’t change
themselves under such a scenario, it will create a big problem for their business. This is where
flexibility comes into the picture; manufacturing lines, today, need to be so flexible that come
what may, the product is made as per the market requirement & customers’ expectation. And in
all this, automation has a very big role to play. With this role of automation, the strategy has to be
long & clear. Organisations need to understand what their target is and activities need to be
broken to meet the long-term target. Choosing the right partner who can design the automation
requirement also has got a big role to play. So, the simple approach towards automation should
get reflected in the business plan in a phased manner.

“With automation solutions, more jobs on the shop floor are safer”

Ninad Deshpande,
Head of Marketing &
Corporate Communication,
India,
B&R Industrial Automation
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Conveyor systems have been prevalent in the automotive industry for decades. Improving
machine and line availability and reducing downtimes is essential in giving rise to predictive
maintenance and condition-based maintenance practices. Manufacturing various variants on a
single line has been in practice in many automotive manufacturing sites for some years now, owing
to various scalable, modular automation solutions. However, today, consumers are demanding
personalised components in vehicles, which are adding a focus on such manufacturing practices to
be adopted by tier 1 and tier 2 suppliers. In both the areas, automation solutions, such as, linear
track systems as a replacement of conveyors, makes the dream of batch size-1 production a reality
as economical as mass production and benefit from quick time to market. Further, solutions can
enhance quality and reduce rejection and wastage by adding inspection systems in line.
A clear understanding of requirements at all levels and entities involved, awareness of available
technologies and existing gaps in existing processes are the building blocks while developing a
strategy towards technology adoptions. Moreover, a roadmap for implementation and a systematic
approach towards implementation of these next generation automation solutions paves the path
for a successful implementation. An ideal strategy for every site and factory is unique and there is
no guideline for such technology adoptions. It is very important that an organisation identifies
the gaps in its existing processes and implements the solutions which help in filling these gaps in
order to reap benefits from technology.
With digitisation and automation solutions, more jobs on the shop floor are safer, with
machines having a reduced footprint. With human robots collaboration and cobots, the
boundaries between humans and robots have diminished. The working environments would
definitely see a further upward shift. Change being the only constant, reskilling of work force will
surely play a vital role. There would be existing jobs, which might be expected to become obsolete.
At all levels, there would be a definite need for work force upgradation, training and reskilling.
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“Organisations need to develop the necessary mindset towards digitalisation”

Pravin Saraf,
President,
Endurance Technologies

The latest trends in automation are robotic collaboration, machine vision, Additive
Manufacturing, etc. Today, the manufacturing industry is facing a challenge when it comes to
reducing product life cycle, high number of variants and bringing down time to market. With all
these premises, the customer expects high product quality and lower cost. One of the solutions to
this is automation; automation in design, sample manufacturing, product inspection and validation
in development phase ensures that the product is introduced in the market in the shortest time with
high quality. While doing automation, the industry should define the scope for automation and
define a team for automation implementation. It should also select the automation tool, which is
important, but not the solution to everything.
While selecting the tool, different topics need to be considered, like what is the pain area, is the
tool familiar for the resources and is it addressing the pain area. One should implement automation
with a dedicated team and continue with the same team till the automation is stabilised and the
desired results are achieved.
Plus, the use of digitalisation is helping automation even further; the nature of the job and roles
are changing and many new dimensions are getting added into it. The pattern of work is also
changing, which needs a new set of competence in the organisation. Organisations need to focus on
developing the necessary mindset and skill sets towards digitalisation. Many organisations start the
training program from top management and then move towards the lower level of management.
Digitalisation is improving the transparency, accuracy and helping with decision making. In fact, in
many cases, the decision making can be automated with the help of digitalisation.

“Digitalisation has started shifting from the wish list to the need list”

Sachinkumar Gorlewar,
Chief Robotics Officer,
Griffyn Robotech
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Automation has been a boon to the automotive industries to take over the dull, dirty and
dangerous work and get the consistent quality with an increased production rate. Today, the
operators’ morale is very high on getting an opportunity to work on advanced automation
technologies, and hence, they are now capable of responding to any market change. Since the last few
years, new product in every quarter has been the key to having a competitive edge in the automotive
market. This induces lots of load on existing manufacturing facilities. Robot-based automation
solutions have the capability to adopt the upcoming products’ manufacturing with minor changes
into gripper and feeding system. Besides, the strategy should be automation based around articulate
robots instead of SPMs.
Robotics and automation have the largest market share in the automotive industry in India and
many applications, like painting, welding, machine tending and gluing are automated. Considering
the increasing volume of automation and minimal human intervention, it becomes necessary to
inspect the output coming out from the automation cell. A new trend is various inspection
technologies loaded with machine learning and deep learning, along with robotics and automation.
This will make the production line more robust to quality parameters over a period.
What’s more, digitalisation is coming in a big way. Almost every company has developed a
roadmap to enter Industry 4.0. Implementation of digitisation will help companies to surface out the
hidden losses into production system. Optimisation of hidden losses will require enhancing the skill
of the operators and will have a very positive impact on the working environment of the company.
As it turns out, digitalisation has started shifting from the ‘wish list’ to the ‘need list’.
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Adaptive conveyor for intelligent F&B factory
Conveyors are a quintessential part of the food & beverage industry
that integrate work piece to the processing station. The article
introduces the concept of intelligent conveying using long linear
motors & dynamic configuration of motion paths and motion profiles.
The novel concept of long linear motors and dynamic
configuration of motion paths and motion profile brings the
central element of a factory – the conveyor line to the era of
Industry 4.0. The factory can then become an adaptive factory
which can dynamically reconfigure itself according to the
production needs of the day. The world credits Henry Ford for
inventing the concept of the assembly line. However, he himself
gained inspiration from – of all places – a packing plant which
was processing meat. With a brilliant insight, Ford visualised an
assembly line by looking at the ‘disassembly line’, and the
second industrial revolution was born.
The concept of conveyors is to bring the work piece to the
processing station as opposed to the processor moving to work
piece. Alongside of the conveyors are the processing stations,
where a person or a machine repeatedly performs a single set
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of operations on each piece. When a conveyor becomes
intelligent, it is aware of each work piece moving on it and can
be programmed to deal in unique ways. Such a conveyor will
be called Trak.

Challenges for manufacturing line by demands
from modern consumers
F&B industries, much like CPG industries, are facing
volatile demand pattern from consumers. Consumer
preferences make choices for F&B, a lifestyle statement like
the choice of apparels. Increased production volumes
coupled with increased regulatory pressure, increased
upstream awareness, etc., squeeze margins. These factors call
for an adaptive factory. Success in the F&B industry is
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If the line is used to fill bottles with different
volume, the change-over from one size to
another can be affected without reducing the
speed of the line or having a stoppage

strongly determined by successful New Product Introduction
(NPI). Therefore, time-to-market is an important issue. New
packaging solutions like, switching from plastic to other
material is a continuous challenge. Energy consumption is a
serious issue; given that, machinery life is predicted 20+
years, making it is impossible to foresee all future demands.
Hence, it calls for solutions that are designed for quick
changes and upgrades as new demands come up.
The traditional conveying system has stood the test of
time, and indeed, evolved to meet most challenges of new
manufacturing. However, there are some critical aspects
where it struggles specifically in dealing with individual
processing of products. The line has no easy way to be aware
of the product and cannot be moved in a special way through
the battery of processors. One big drawback is that the
conveying system in itself is not very ‘intelligent’. This is the
point where one wishes for the adaptive factory.

Addressing demands
The adaptive machine with the Trak system will support onthe-fly changeovers and allow reconfiguration with different
production modules using the same base machine platform. But
it will also adapt to radical and unforeseen requirements
through corresponding equipment changes, such as, replacing a
carton erector module with a pouch forming module. Below are
features of Trak systems that can fire imagination of production
engineer to enable new possibilities.
• It is possible to have products moving at any pitch (any
spacing). Pitch can be changed on the fly
• Stop positions for each shuttle could be different and can
be very accurate – less than a few tens of microns
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• Each shuttle and therefore, each product is accorded an
individual motion profile and handling
• Synchronisation with robots or CNC to machine the work
piece on the fly is possible because of awareness of each
work piece
• It is possible to program a graceful degradation – in the
sense that if a processor fails, other processors can keep
working and need not bring the line to a stop. Importantly,
defective work piece is not propelled through the entire
line until the rejection station.
• Accumulation is replaced by synchronisation via
parallel processing to balance production times of
dissimilar products
• The lines come enhanced with IIoT capabilities, such as,
analytics, process optimisation, predictive maintenance
and other productivity

How does the Trak manage to deliver more?
Consider a scenario of beverage filling into bottles – if
there are, say five filling nozzles, five shuttles present five
bottles to the nozzles. If one nozzle fails and does not deliver,
the system can quickly reconfigure to present only four
bottles to the four functioning nozzles. This avoids an empty
bottle travelling along until end of the line. Consider yoghurt
being filled into cups; after being filled, the cups need to be
moved to the next station for closure. The speed at which the
cup can be moved is limited by the risk of spillage. Equally, it
can also determine how much gap is left on the top of the
food to prevent spillage. However, the Trak can provide a
motion profile to avoid spilling, and even sloshing, without
reducing speed.
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Trak obtains intelligence by a novel mechanical
and electromagnetic construction, and even more
by intelligent motion control software

If the line is used to fill bottles with different volume, the
change-over from one size to another can be affected without
reducing the speed of the line or having a stoppage. This is
achieved because software knows which bottle is leading the
sequence of new size and can quickly adjust all parameters
on the fly. This will work at downstream stations, like
capping or closures. The same is true for wrapping or
labelling of pleasure goods, like chocolates or ice-cream. The
concept of different labels etc., is very interesting; for
example, for festival packaging.

Solution of new millennium –
conveyor with awareness
The Trak system consists of a track with shuttles or pallets
or movers mounted on it. The game-changing aspect of the
Trak system is that it is intelligent. Movement and handling
of each shuttle can be individually programmed. This
intelligence is obtained by a novel mechanical and
electromagnetic construction, and even more by intelligent
motion control software. Each shuttle is uniquely identified
in the system by means of a tag. The Trak is then always
aware of the position and the velocity of each individual
shuttle. The handling of the shuttle and the product on the
shuttle can be individualised with this awareness.

linear motor and shuttles with permanent magnets in the
form of rotors similar to conventional motors. The system
comprises a motor stator in the form of an oval track and any
number of shuttles. The shuttles are held in place on the
track by the magnetic force alone and are propelled
electromagnetically. Shuttle positions on the track are sensed
with feedback encoders.
The LLM can be mounted horizontally or vertically for
added flexibility without reducing bearing life. Indexing is
faster and it allows the direction, acceleration, speed and
position of each shuttle (moving platform, also called pallet or
mover) to be individually programmed. As the motion and
braking are achieved through electromagnetism, linear motors
are much quieter than ordinary motors. LLM is built to carry
high payload and its modularity offers design flexibility. The
shuttle slides over the track with an air gap that results in no
loss of energy due to friction and vibration. With fewer moving
parts, maintenance is considerably reduced.

From traditional into future

Having touched upon the benefits and drawbacks of the
conventional conveyor, it is clear to understand that conveyor
lines are a central element of a factory producing F&B
products. The new solution, the Trak system, offers many
advantages for some challenging applications. Given the
versatility of the system, further applications are limited only
Construction of a Trak system
by the imagination of the designer. B&R Industrial
Trak is a flexible conveyor system based on Long stator Automation offers a series of Trak systems called
Linear Motor (LLM) technology. The LLM technology can be ACOPOStrak and Supertrak. These systems are specially
compared to an AC synchronous motor, with translational geared to work alongside with robots and CNC machines,
direct drive system. The main components are a long stator, and also with humans. ☐
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Applying sensors & cordsets in welding environments
Sensors being an integral part of resistance welding tend to face different high welding
temperature, which could cause a certain degree of downtime, thereby causing
productivity issues. The article focuses on providing solutions to malfunctioning caused
due to resistance welding procedures and measures to avoid and/or overcome it.
How often are sensors replaced in resistance welding can range from 15,000 - 35,000 Amps. Sensors are used in this
applications? Imagine several sensors on several machines, all industry for multiple operations, including sensing where metal
with a different degree of exposure to welding operations. This car parts are located to ensure proper placement prior to welding.
could be anywhere, from a few sensors to a few hundred, An automated (robotic) weld arm manoeuvres into place and
depending on the application and industry. Considering a sensor welds in multiple locations around the vehicle. This causes
in relation to the weld flash, imagine this: if a sensor fails in one sensors in proximity of the weld flash to experience different
operation and needs to be replaced, it will cause a certain degree degrees of exposure and vulnerability to the effects of weld flash.
of downtime – maybe just a few minutes. But, if another sensor
down the line also fails and needs to be replaced, and so on down Snags causing breakdowns
the line, this spirals into a productivity issue, a gross cost concern.
Sensors are affected by the conditions resistance welding
One of the most common applications where resistance
welding occurs is in the automotive industry, where it is used to produces. Strong electromagnetic fields can cause a standard
fuse parts of the car body. The welding temperatures are very (ferrite core) proximity sensor to false trigger (output) or lock-on.
high – often in excess of 1200 degrees Fahrenheit – and currents Weld slag and/or splatter can accumulate on the sensor or melt
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Depending on the sensor’s construction (i.e.
how well their material withstands weld byproducts), it will withstand different levels of
accumulation before malfunctioning

the housing material causing small ‘pock’ holes to form. These
areas are particularly vulnerable for further accumulation of weld
slag/splatter. Depending on the sensor’s construction (i.e. how
well their material withstands weld by-products), it will withstand
different levels of accumulation before malfunctioning. This is an
obvious problem when position sensing is in use, and raises
concerns for downtime, maintenance and associated costs.
Sensors in severe welding environments can fail (false output)
as much as three to four times a day, depending on the amount of
welding involved in the application and where the sensor is
located in relation to the weld tips. Sensors that are mounted very
close to the weld tips are frequently subjected to the weld flash,
while those located further away will be affected by the flash, but
not nearly to the degree to which those that are closer. For
example, a sensor that is within 10 inches from weld tips can
easily experience 1,000 - 2,000 flashes per day per switch.

Increasing sensor endurance
To make a sensor with increased resistance to the weld flash,
manufacturers have changed the sensor’s design to withstand
varying degrees of weld slag/splatter. Some manufacturers use
front caps made from teflon, stainless steel or use different
materials for housing, like PTFE or copper.
Some manufacturers use proprietary weld resistant material
on the housing and/or front cap. It is essential to ensure that the
front cap is more resistant to the weld field, slag and splatter,
while the housing can be less impervious to the slag/splatter and
more resistant to the electromagnetic field. This is because the
face of the sensor is frequently directly exposed to the weld flash,
and the slag/splatter will attach to the face but skid off the sides
of the sensor with less likelihood of accumulation. Sensors that
use stainless steel front caps are particularly prone to false
outputs, as the oscillator must be tuned to a resonant frequency
for the front face to sense through steel. Users commonly cope
with sensor malfunctions by simply replacing the sensor. Some
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are ‘repaired’ using a tool (screwdriver) to chip off the built-up
slag. A sensor that has been ‘fixed’ this way will probably work
for a brief period but will fail again and again by fewer weld
flashes until rendered useless.
Some sensors designed for welding environments
incorporate technologies that make sensors resistant to the
strong electromagnetic field. Factor 1 sensors that use separate,
independent sender and receiver coils on a PCB and remove
the ferrite core are inherently immune to the magnetic field
interference that often occur during electric welding
operations, lifts and electronic furnaces. The absence of the
ferrite core also allows factor 1 sensors to operate at a higher
switching frequency.
Many sensors designated for welding applications by their
manufacturers are not truly so and fail after very few weld
flashes. In fact, some sensors especially designed for weld
resistance, cannot function after 5,000 weld flashes. Sensors that
can withstand 10,000 - 20,000 flashes are impressive on the low
end and exceptional on the high end, though a select few can
function beyond 20,000 weld flashes without failure. It is good
to keep this in mind when choosing a sensor for welding
environments to determine what level of resistance is best
suited for the application.
To determine if one’s application would benefit from sensors
specially designed for welding applications, one could consider
auditing the rate at which sensors are expended in the current
applications. How often are the sensors failing? How often are
the sensors being replaced? How much time does it take to
diagnose or remedy the problem? The answers to these questions
should help one determine how rugged a sensor one really needs.
Keep in mind that the effects of weld slag and splatter are not just
harmful for sensors, but often affect surrounding components.
Furthermore, sensors in these environments may be susceptible
to human and mechanical damage. Some manufacturers
incorporate fitted steel covers into the sensor housing prior to
sealing the sensor; so, it’s not a separate part – the sensors are
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It is important to examine all aspects that
contribute to the success or failure of one’s
sensors to make an informed decision regarding
which sensor is right for respective applications

impervious to physical damage from the side and weld damage
from the front (when used with weld resistance front caps or
coatings). In any sensing situation, it is important to examine all
aspects that contribute to the success or failure of one’s sensors to
make an informed decision regarding which sensor is right for
the respective application.

Connection components
Weld slag can also significantly affect the cordsets used to
connect the sensors to higher level control systems in these
locations. Weld slag build up is generally most harmful to the
cordset where it mates with the sensor, or the quick disconnect
area, if using a quick-disconnect sensor/cordset combination. If
enough slag is present, it will effectively fuse the sensor to the
cordset’s coupling nut and require the cordset to be replaced
along with the sensor. This may not sound like a big deal but,
replacing the cordset can be very time consuming. Imagine
removing 20 feet of tie wrapped cable – some of which is covered
in solidified weld slag – and lying out, installing and tie-wrapping
20 feet of new cable.
There are ways to help avoid some of these cabling pitfalls.
Depending on one’s application, they can choose from various
levels of protection. Cable jackets, plug bodies and coupling nuts
are all components of a cordset that can be altered to provide
weld slag protection. For instance, coupling nuts may be coated
with PTFE to improve weld resistance.
Not just any cable jacket material can be used in these
environments, as the slag will cause the cordset to melt or
burn on contact. Instead, cable jackets are made from materials
that are more resistant to weld slag build up. The cable jacket,
most commonly used for welding environments, is rubber
(chlorinated polyethylene, CPE) for its ruggedness and

42

durability. A thermo-set CPE jacket over EPDM rubber
insulation is impervious to flame and temperature extremes.
CPE jackets also provide superior resistance to tears, cuts and
abrasions. The drawback of this cable type is that it is more
difficult to strip and is not recyclable.
If the welding environment doesn’t require cable as rugged
as CPE, Thermoplastic Elastomer (TPE) jacket material may
also be used. TPE cable, sometimes called TPR (Thermoplastic
Rubber), provides very good resistance to weld slag build up. It
is also more flexible, less expensive than rubber and easier to
strip. TPE material may also be used as a moulding for the
cordset plug body.
If specifying a different material is not enough to protect
one’s cordsets, there are other options to increase resistance to
adapt to the extreme conditions. If the weld slag is so extreme
that the coupling nut is fusing to the sensor, adding a protective
sleeve over the cordset should be the first option one should
consider. The sleeve, often made from fibreglass, fits over the
cordset and the coupling nut to where it meets the sensor to
protect it from the weld slag. The sleeve is usually coated with
another substance, so it is capable to withstand the brunt of the
damage from the weld slag. Sleeves can be made to fit most
cordsets in lengths that are specific to the application. A second
protection measure involves an expandable silicone rubber
coated fibreglass sleeve. This method provides a ‘heat shrink’
type fit around the cordset and the coupling nut.
Another option is to use a short extension cordset between
the sensor and the second, longer cordset. Since most of the slag
damage occurs near the sensor, adding the extension cordset, also
called a sacrificial or shorty, to this area means one will only have
to replace the extension cordset and won’t have to go through the
hassle of replacing a 20 foot cable. ☐
Courtesy: Turck
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Flexible solutions with robotic machining
Using industrial robots for machining could result in great cost and energy savings for
manufacturing industries, where they come with numerous benefits, such as, flexibility and
adaptability. Besides, they have garnered a lot of interest in the past few decades because of the
advantage of cost competence and industrial robots being multi-purpose. This article gives
insights on the extensive range of robotic machining, robotic fettling
giving tremendous improvements in the consistency of fettling and how
Sameer Kelkar
CEO and R&D Head
robotic sculpting eliminates the chances of errors in large sculptures.
Grind Master Group
Robotics is one of the most sought-after technologies across
the globe. The demand for industrial robotic automation systems
is rising exponentially. In the early 1970s, the evolution started
for CNC machining process, like milling, grinding, turning, etc.
This was also the time of evolution of industrial robots for
handling and welding applications. There are also some
limitations in CNC technology, such as, flexibility, scalability,
complexity of motion & cost factors that are overcome in robotics.
From 2000 onwards, these two technologies were combined and
robotic machining was introduced in the early 2000s.
Robotic machining is a very wide spectrum. It includes:
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robotic milling and sculpting, robotic trimming and cutting,
robotic grinding and deflashing of castings and forgings, robotic
finishing and polishing and robotic deburring. These systems
consist of an industrial robot and controller, spindles and tool
changers, tool rack, fixtures and programming software.
Robotic machining is a major leap from Industry 2.0 to Industry
4.0 and towards next generation manufacturing. This
transformation towards smart manufacturing practices will
have a deep impact on productivity, enhanced and consistent
quality, health and safety, flexibility/multitasking, reduction in
cycle time and neat & clean shop floor.
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Approaches in robotic machining
Robotics have some key technologies that include application/
process development, tooling and fixtures, controls and
programming software. There are two approaches in robotic
machining – the first one is robot moving tools. In this approach,
one or multiple tools are mounted on a robot wrist and workpiece
is clamped in the fixture. This approach is suitable for large parts
with a wide variety. The second approach is robot moving parts;
one or multiple tools are fixed in a cell and workpiece is moved by
a robot and gripper. This approach is suitable for small parts
made in dedicated production lines.

Automated robots delivering quality
Robotic machining is the use of industrial robots to automate
and standardise repeatable manufacturing processes/tasks.
Automation of this process brings several key benefits to the
manufacturers of castings, like, increase in productivity,
upgradation in quality and healthy & safe working atmosphere.
The technology behind robotic fettling and how it may be
successfully deployed across the iron casting industry serves as
a guide of dos and don’ts for good executions. Iron castings of
manufactured parts, as everyone is aware, have the most
complex shapes. And this is where automated robots come to
the rescue by delivering quality with accuracy down to the last,
thou (a thousandth of an inch).

Robotic fettling systems
Robotic grinding/fettling gives tremendous improvements
in the consistency and completeness of fettling. Manual
operations are subject to numerous variations through the days,
weeks and months of the year, where more than one operator
never works in the same style. Multiple operators work on one
component leading to handling damages. Cutting tools manually
operated invariably causing scratch marks, dents dig into
unwanted areas, which are a major cause for rejection of castings.
The tool selection in robotic grinding is very critical because the
process reliability, cycle time and running cost of the system are
majorly based on the type of tools used. In certain cases, it is
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observed that selecting the most advantageous tool can reduce
cycle time and cost running by as much as 90 per cent. The most
commonly used tools in robotic fettling include diamond-plated
wheels for cutting and grinding.
Robotic fettling have various costs associated with it, which
have to be considered while calculating cost per piece over the
long run, such as, the maintenance costs (annual maintenance,
spares etc), energy costs, consumables costs (use of customised
tools for robotic application can save significantly), retooling,
reprogramming costs and labour costs (including future rise in
the same). Significant improvement in quality is considered
while calculating the investment returns of a robotic fettling
system. A drastic reduction in rejection rate and removal of
rework/checking stations also brings space savings. Correct
selection of application and wise implementation can ensure a
Return on Investment of robotic fettling systems within one to
two years.

Robotic sculpting
Robotic sculpting operation is nothing but creating sculptures
using heavy duty industrial robots instead of human hands. It
automates the sculpting process and maintains the aspect ratio
and proportions (scalability) of the sculpture. It eliminates the
chances of errors and drastically reduces the pattern making
process in large sculptures. Small sculptures can be created
directly in one go from the raw block of material. The prototype/
sample is scanned and designed, after which the robot is
programmed using specialised software and then is sculpted
using the robot. Robotic sculpting includes operations, like rough
milling, finish milling and engraving. It is the most advanced
technology with which one can sculpt on wood, thermocol, foam,
graphite stone, granite, marble, brass and copper.

Importance of tool selection in robotic machining
While working in robotic machining technology, tool
selection is extremely important and critical. One must study the
mentioned parameters while selecting the proper tool, such as,
process, flash level, material, material removal, estimated cycle
time, running cost and reliability. ☐
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Artificial Intelligence transforming robotics
Artificial Intelligence and robotics are a powerful combination for automating tasks
inside and outside of a factory setting. Researches in AI have been analysing and
developing algorithms that can help robots learn and/or perform intelligent behaviour
with minimal human intervention. This article offers analysis on Artificial Intelligence
optimising robotics, thereby, increasing productivity, its effect on the changing industry
& working dynamics and the probability of robots outsmarting humans.
There is no particular definition of Artificial Intelligence
(AI) or human intelligence. John McCarthy, who coined the
term Artificial Intelligence in 1956, complained, “As soon as it
works, no one calls it AI anymore”. The general characteristics
of computer programmes and methods currently termed AI
include, technologies that can create and use a predictive
model to determine correlations within large datasets and, as
a result, are able to make suggestions and execute transactions.
Examples include – recommendation engines, spam filters,
price engines, algorithmic trading systems, scheduling systems
and medical systems that process either images or records to
generate diagnoses. The output of AI algorithms can be used
as the input to another programme or physical machine which
executes a task, such as a robot.
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AI advancing robots
Artificial Intelligence in robots gives companies new
opportunities to increase productivity, make work safer and save
people valuable time. Substantial research is being devoted to
using AI for expanding robot functionality. Commercially
available applications include the use of AI to:
• Enable robots to sense and respond to their environment –
this vastly increases a range of functions robots can perform
• Optimise robots and process performances, saving
companies money
• Enable robots to function as mobile interactive information
system in numerous settings from public spaces to hospitals
to retail outlets; saving individuals time
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Here are some examples:
1. Sense-and-respond:
• Identifying, picking and passing objects - Traditionally,
robots have been able to pick up objects in a pre-programmed
trajectory in which, the object must be known and in the
expected place. Robots equipped with sensors can now be
programmed using AI to identify specific objects regardless
of their spatial location. 3D vision software allows the robot
to detect objects that are hidden by other objects. Through
Machine Learning, one of the technologies classed as AI, the
robot can teach itself in a very short time how to pick up an
object it has not encountered before, by applying the
appropriate level of force. The machine learning algorithm
continues to improve as it picks. Picking technology is
advancing rapidly but it is currently very difficult for robots
to pick objects that are not rigid – for example, goods in
plastic wrapping or floppy materials, or having irregular and
variable shapes – such as fruit and vegetables – with an
accuracy and speed that is commercially viable.
• Inspection: AI enables robots to inspect a wide variety of
objects to detect faults – from fruits and vegetables to
underwater pipelines
• Mobility: AI technologies are enabling advanced mobility
in robots. Whilst robots have been mobile for over 60 years
(the first Automated Guided Vehicle (AGV) was introduced
in 1953), AI enables robot mobility in unpredictable
environments. Mobile robots have traditionally been
programmed to execute a specific set of manoeuvres in a
linear fashion, guided by signals (magnetic, laser, lidar)
from devices installed for this purpose in their environment.
They have not traditionally been programmed to deal with
unexpected events – for example, if they encounter an
obstacle, they can stop to avoid collision, but they will not
be able to find an alternative route to their goal. In contrast,
an AI-enabled mobile robot gets from A to B by building a
real-time map (or updating a pre-programmed map in realtime) of its environment and of its location within that
environment, planning a path to the programmed goal,
sensing obstacles and re-planning a path in-situ. Mobile
robots using AI are used commercially in a number of
industries and applications, such as - fetching and carrying
goods in factories, warehouses, hospitals, performing
inventory management (mobile robots using RFID
scanners or vision technologies), cleaning – from offices to
large pieces of equipment, such as, ship hulls, exploration of
environments dangerous for humans – for example, deepsea, space, contaminated environments, etc.
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2. Process optimisation
AI is used to optimise robot accuracy and reliability. Most
large industrial robot manufacturers offer customers services
using AI to analyse data from robots in real time to predict
whether and when a robot is likely to require maintenance,
enabling manufacturers to avoid costly machine downtime.
Robot performance can also be optimised through analysis of
data from sensors - tracking, for example, its movement and
power consumption. The robot programme can be adjusted
automatically based on the output of the AI algorithm.
Predictive maintenance and process optimisation do not
require AI. However, AI technologies improve the speed and
accuracy of both activities, resulting in cost savings. In largescale manufacturing automation, projects robots are typically
connected to other machineries – including other robots –
and AI is used to optimise the whole process, analysing data
from all machines.
3. Mobile information robots
Mobile robots are being used as information booths to assist
customers in environments, such as, hotels, hospitals, airports
and shops. They can answer questions, lead customers to
requested products or locations and can video-link the customer
to a human service agent.

Effects of AI on workers and jobs
Intelligent robots can make work safer and more
satisfying. Robots are assuming an increasing range of jobs
that are dangerous for humans, such as, cleaning toxic or
infected environments. AI expands the potential for robots
to share tasks or processes with workers, taking on those
parts of the task or process that are unergonomic and
repetitive, such as, lifting, fetching and carrying. These
applications do not depend on AI, but AI technologies enable
the robot to work effectively in unpredictable or rapidly
changing environments.

Research focus for AI in robots
The main areas of focus of AI research in robots are:
• Expanding picking capabilities to deal with objects that are
not rigid or are not in static locations
• Expanding mobility of robots to work effectively in nonstandard environments (such as rough terrain)
• Enabling control of robots through verbal commands
and gestures
• Making robots easier to programme – Robots can already
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be programmed by physical demonstration (the robot is
guided through the required motion path and force/torque
measurements are translated into a code). Research is
ongoing in applying AI to enable robots to learn by
watching video demonstrations, and by independent trial
and error. Reducing robot programming time and costs
will increase robot adoption by small-to-medium sized
companies, making them more productive. Connected
robots will also be able to learn together, running effectively
as parallel computers.
It is important to note that it will be some time before these
technologies are commercially viable, let alone ubiquitous. It
typically takes several years or even decades for new technologies
to be adopted at a large scale.

Regulatory systems covering risks of AI in robots
IFR believes that existing safety standards are sufficient to
cover current developments in the use of AI in robots in
commercial applications. Currently, no additional regulations
are required.

Will robots outsmart us?
Fears of super-intelligent robots relate to General Artificial
Intelligence (GAI). There is no agreed definition of GAI, but
broadly speaking, it’s the ability of a software programme to
apply concepts acquired in one specific context to multiple
other contexts. In humans, part of being able to apply learning
from one context to another involves tacit knowledge. Machines
do not ‘learn’ like humans, they adjust parameters based on
goals and limits set by programmers with no understanding of
what they are doing and why.
GAI is not possible today, nor is it clear when, if ever, it
might be. However, it is up to humans to determine the
parameters, or the degree of autonomy, under which AI operates
as well as the level of unpredictability we are prepared to accept.
AI programmes do what they are programmed to do. The
commercial relevance of GAI in robots is unclear. The
commercial viability of a robot is based on its ability to carry out
tasks with high precision and reliability, in compliance with
strict safety and regulatory standards. ☐
Courtesy: International Federation of Robotics, Germany
Advt

A&D India | Oct-Nov 2019

49

G E A R S & M OTO R S | T E C H N O L O G Y

Achieving camera stabilisation
Photo Higher was in search of a small brushless DC servo motor for a high-end camera
gimbal, when it turned to maxon with its requirements. This case study highlights how the
company used maxon brushless DC servo motors, along with custom servo controller for
it, which helped achieve all the specifications for the gimbal application.
Aerial photography and surveying can be beneficial for
many businesses and industries. For example, mining
companies doing aerial-surveying of mine sites, oil & gas
companies conducting aerial-inspections of their offshore
platforms, electricity companies inspecting high-voltage
transmission lines or a real estate agent taking high-resolution
aerial images of properties for marketing.
A common problem faced in these often harsh operating
environments is keeping the camera or the surveying equipment
steady against the wind, turbulence and the vibration from the
aircraft it is mounted to. This is where a high-precision
stabilisation camera gimbal comes into action. These gimbals
provide users with a firm and levelled platform that allows them
to capture high-quality images and data, without being affected
by destabilising elements.

The need for a DC servo motor
Photo Higher was looking for a small brushless DC servo
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motor and gearhead combination for a high-end camera gimbal
that they were designing. Located in Wellington, New Zealand,
the company specialises in the design, development and
manufacturing of precision camera gimbal systems for Vertical
Takeoff and Landing (VTOL) for Rotary Wing Unmanned
Aircraft Systems. The Photo Higher gimbals are designed to be
lightweight, smooth and very stable. Their gimbals are all 100
per cent designed and manufactured in New Zealand. With the
innovative design and carbon fibre manufacturing capabilities,
Photo Higher is considered to be one of the industry leaders in
the commercial precision camera gimbal industry.
The initial requirement was to have a DC servo motor
combination with zero backlash, 40 rpm and 2 Nm output
torque. The total weight of the motor combination needed to be
less than 100 grams and the overall length needed to be less than
50mm. This required speed and torque was achievable, however,
the weight and length were proving to be an issue. To achieve 2
Nm at 40 rpm continuous with low backlash, the combined
weight of the motor and gearhead was around 370 grams, which
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With higher power density and higher efficiency,
maxon brushless DC servo motors offer lower
energy consumption than other motors, allowing the
UAV to remain airborne for longer periods of time

far exceeds the weight requirement by the customer. The maxon
engineers worked through all available options with standard
backlash figures, having the intention of using a standard
brushless DC servo combination first, and then to work on
customising a DC servo gearhead to achieve the low backlash
specification afterwards. The company was able to come very
close to the weight, speed and torque target, but the overall
length for the proposed brushless DC servo combinations was
too long for the client.

The right DC servo motor
Why a brushless DC servo motor with such high power
density? With most Unmanned Aerial Vehicles (UAV)
applications, the power consumption is important. With higher
power density and higher efficiency, brushless DC servo motors
will consume less power compared to other motors, allowing
the UAV to stay airborne longer.
A right angle drive option was then considered, but it was
too heavy for the application. Finally, a flat brushless DC servo
motor with a harmonic gearhead was settled on. This harmonic
flat brushless DC servo combination delivers the required speed
and torque in a flat compact form; most importantly, this
combination has an output with zero backlash, which makes it
ideal for a gimbal application.
After the brushless DC servo motor selection for the large
Photo Higher gimbal was completed, maxon started work on
three smaller gimbal designs. The smaller gimbals were more
price-sensitive, therefore, the harmonic brushless DC servo
combination could not be considered. The engineers then
proposed several different small flat DC servos with low back lash
gearheads, but either the price or performance made them
unsuitable. After some discussion and with some smart carbon
fibre structure designs by Photo Higher, maxon was able to use a
flat DC servo motor to direct drive the gimbal.

Energy efficiency for extended survey flights
Power consumption is an important consideration for
UAV applications. With higher power density and higher
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efficiency, maxon brushless DC servo motors offer lower
energy consumption than other motors, allowing the UAV to
remain airborne for longer periods of time. After numerous
trials with a variety of drive units, including the use of an
angular gearhead that turned out to be too heavy, an ideal
solution was found – the maxon EC 32 flat, a brushless DC
servo motor that drives the gimbals directly. This customised
drive is flat and compact while still fulfilling the speed and
torque requirements. Most importantly, the output has zero
backlash, making these drives a perfect solution for camera
gimbals. With the new design, the end-user can always adjust
the gimbal and balance the centre mass of the entire system,
irrespective of the camera brand or model. With a balanced
centre of mass, fast acceleration and quick response can be
achieved with minimum effort from the DC servo motors.

Customised servo controller
In addition to the brushless DC servo motors for the
various camera gimbals, Photo Higher uses a custom maxon
servo controller for the DC motors. The customisations
included the PCB shape, control parameters, gain and
connectors – all tailored to the special requirements of the
application. The camera gimbals of the AV and Halo series by
Photo Higher were designed for demanding applications. This
allows the system to be used for film shoots. Combined with
an unmanned aircraft, the system provides users with an easy
way to collect and capture high definition aerial imagery and
geospatial data. In addition to UAVs, the gimbals can also be
mounted on various types of platforms, such as, helicopters,
airships, cranes and boats.

Achieving specifications
The maxon brushless DC servo motor has helped Photo
Higher attain the specifications for its high-end camera gimbal,
which requires not as much power as other motors.
Additionally, it has lived up to speed and torque requirements,
with zero backlash. ☐
Courtesy: maxon precision motor India
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Digitalisation transforms industrial processes
Digital transformation and operating in a digital realm have become
necessary if a company looks at augmenting productivity and not getting left
behind in the competitive industry. With digital revolution changing the
market and industry, companies must keep up to meet customer demands.
The article talks about how digitalisation enables manufacturers to improve
their service operations’ performance through remote connectivity, the need
for a digital strategy and the relevance of 21st century software.
Business dynamics have changed due to new technologies,
innovation and disruption. For example, mobile phones began
as a communication tool and are now like a computer in the
pocket. This was only the beginning. The ripple effect was felt
in markets and infrastructure as the impact was visible outside
the system; for example, Uber, FB, Twitter, etc. And that is the
real transformation.
In the industrial space, there are a host of disruptive
technologies changing the business landscape; Cloud, IoT, 3D,
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Machine Learning, Augmented Reality, etc. The focus, now, is on
improving Asset Performance Management (APM) and
Operational Performance Management (OPM). There is a lot of
activity on all fronts, but we don’t know what the game changer is.
Perhaps it’s not just one thing; it could be multiple changes
happening simultaneously. And we need to wait and watch what
impact all these technologies will have on the industry. This is an
interesting inflection point where people and processes need to
change and adapt because the future is already here. Everything is
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connected. For instance, to design a smart connected product
one has to think about the data input and output, who will be
given access to the data, the digital twin, etc.

Digital transformation – a matter of ‘when’
A successful digital transformation program steps an
organisation through a process that transforms its current state
to a desired future state. For production operations, this often
involves moving from a local, siloed procedural operating model
to a more comprehensive model that is integrated to the
enterprise, responsive to customers and market changes and
optimised in the context of overall business performance. More
than ever, digital transformation is mission critical for business
health and viability, both, in the short-term and long-term.
Digitally transformed organisations will be able to transition to
and thrive in digital economies, making digital transformation a
matter not of ‘if,’ but ‘when’.

A digital strategy in place
In practice, this often means thinking about production
operations in a new way. It means stepping away from the
practices and models that have enabled an organisation to operate
as well as it does today, but may need to change to achieve
tomorrow’s goals. Business transformation requires changes at
all levels from the information systems to the workforce. So, to
evolve into an organisation that thrives on innovation, there
must be a digital strategy in place. The six dimensions must
converge for operational efficiency – smart business, smart
services, smart products, smart operation & maintenance, smart
design & construct and smart supply chain; and these have to be
seamlessly integrated with industrial IoT.

The 21st century software
Software is eating the world and powering the industrial IoT
revolution. IT systems have evolved and are transitioning to the
new software to create a digitally integrated enterprise.
Companies are now moving to modern software platforms,
which means that cloud native micro-service-based apps are
coming to the plant (this is already visible in the IT systems).
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The development process is moving to a DevOp model, the
architecture is moving to micro services, the deployment model
is moving from physical to virtual and now to containers; and
the infrastructure that all this runs on is moving from datacentres
at the plant to private clouds. Soon, industrial companies are
going to move to demanding 21st century software. So, instead of
having an MES, historian or quality management system, there
will be a platform and a collection of micro service apps. In the
last century, for efficient plant operations, it made sense to
utilise a big, expensive, closed, one-size-fits-all, periodically
updated production application, as well as a big, expensive,
closed, one-size-fits-all, periodically updated maintenance
application, and probably several others.
Today, with the proliferation of potentially connected devices,
machines, systems and machine learning-driven optimisation
strategies, it is difficult to see how any large application provider
can possibly incorporate all the needed solutions into their
monolithic applications, even by extensively interfacing with
other applications to handle all interactions. But with a 21st
century approach to the problem, there’s a way forward. Though
we are all comfortable with the legacy software model, there are
significant drawbacks that we don’t think about anymore:
• Change is coming. The new approach is already in common
use in IT shops and elsewhere.
• Plant floor software suppliers are currently in the process of
moving to the new approach
• Now is the time to start

Connected and integrated environments
Leading industrial companies are actively engaged in
transformation programs that will reshape their production
operations to be more integrated, responsive and optimised to
meet business and customer needs. Realising these innovations
requires an understanding of the emerging 21st century operations
ecosystem. Connected environments surface heretofore
unavailable machine data, enabling new business models. New
systems may monitor the assets and new actors may interact with
the assets in new ways. Industrial plant operations, typically
siloed and fairly isolated today, will be reshaped as the core of a
21st century industrial production operations ecosystem. Field
operations, such as, mining or agriculture, are experiencing a
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A successful digital transformation program steps
an organisation through a process that transforms
its current state to a desired future state

similar evolution. In other cases, such as, automotive, where the
assets operate in public spaces and both the assets and ecosystems
are evolving quickly, other factors come into play.
In 21st century production operations, work is accomplished
with a combination of internal and external actors (asset
manufacturers, third-party machine monitoring services, spare
parts suppliers, etc). This puts new demands on data requirements
and cybersecurity strategies. New types of data are being
generated (wearables, vision systems, machine health sensors,
etc.) and newly available digital twins and machine learning
systems can work at various levels to optimise the overall system
in sync with the needs of customers and business operations.

Here is ARC’s three-step planning process for companies that
are planning digital transformations:
1. Assess the organisational maturity & capacity for change.
2. Determine where to start applying technologies. This
provides a meaningful way to develop a framework to
consider the role of technology & pilots in terms of how to
select, deploy and scale them within a strategic framework.
3. Determine how to execute based on one’s current readiness
to align the framework to tactics.

Future of digital transformation of the industry

The next several years will bring about the digital
transformation of manufacturing industries. This will touch
Offering smart, connected products
nearly every aspect of business as existing systems, jobs and
The availability of connected machines is potentially business processes are instrumented, redefined and optimised
disruptive to these established production and maintenance with Artificial Intelligence. This transformation will be
scenarios. Digitalisation involves connectivity to much more widespread and far reaching. Information Technology (IT),
than the production machines and systems. Wearables, Operational Technology (OT), Engineering Technology (ET),
Augmented Reality helmets or glasses, mobile devices, smart supply chain, asset management, services and customer-facing
carriers, smart containers, smart components, smart products, systems will all be impacted. Discrete manufacturing, process
autonomous machines, video, third-party services, social industries, utilities, energy, infrastructure and more are already
applications, Additive Manufacturing, voice control, remote beginning the transformation. That digitalisation is an
sensing and more are now an active part of the real-time, data- imperative to succeed in a competitive world is a given, but the
rich environment in the plant. By offering smart, connected transition must be well strategised and charted. Some
products, manufacturers can position themselves to improve companies already have a strategy for digital transformation
their customers’ experience with their products. Digitalisation along with a realisable roadmap, but it’s not going to be a
enables manufacturers to improve the performance of their smooth ride. This journey is likely to be punctuated with
service operations through remote connectivity and enables setbacks and unexpected barriers, so we must adopt industry
predictive maintenance, continuous uptime, rapid service best practices and learn from others’ experiences. We have to
response and the opportunity to offer incremental, revenue- address challenges and adapt to new requirements with
producing products and services.
dexterity at every step. ☐
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The Additive Manufacturing revolution
The concept of Additive Manufacturing (AM) is quickly gaining momentum and 3D printing
technologies are leading to the next major industrial revolution. In this context, VDMA recently
organised the VDMA symposium on ‘Additive Manufacturing –
the game changer of manufacturing’. The event highlighted how
AM is here for the long-term, the legal aspects involved in it, AM
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net
with virtualisation and more. A post-event report...
Due to its flexibility, Additive Manufacturing (AM) plays a forward looking technologies and innovations involved in
pivotal role in saving cost and time. The technology provides Additive Manufacturing are opening up new paths for economic,
companies with umpteen opportunities, also enhancing technical and logistical advantages in the manufacturing
manufacturing processes. Keeping this in mind, VDMA domain. “It is important to note that within AM, there is no
recently organised the VDMA symposium on ‘Additive perfect technology for all purposes,” he said and continued,
Manufacturing – the game changer of manufacturing’ in Pune, “Rather, what we need to do is to determine the most suitable
India, which addressed how AM is transforming the industry, technology to a specific case.”
how companies can benefit from it, its future and more.
Moving on, Sandip Roy, Regional Head – East, VDMA
India, spoke on ‘Additive Manufacturing – a perspective from
VDMA’, where he threw light on the VDMA Working Group
No perfect technology within AM
Additive Manufacturing, “The Working Group AM provides
The event took off with the inaugural session, with Rajesh added value by exchange about experiences and potentials of
Nath, Managing Director, VDMA India, explaining that the AM,” he informed.
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Additive Manufacturing is here to stay

Next, Frank Kynast, Manager – Additive Manufacturing,
Arburg, spoke on ‘Additive Manufacturing of fully functional
While Nath, in the beginning of the conference, threw light parts made of standard plastic material’. He also highlighted the
on the forward looking technologies involved in AM, the chief difference between injection moulding and AM; for instance,
guest of the day, Krishna Bhojkar, CGM – Manufacturing joint lines need to be avoided during injection moulding &
Engineering, Volkswagen India, elucidated that any new there’s no possibility of compression, no defined shaping as
technology goes from being ridiculous to miraculous to ordinary. with the injection moulding tool, when it comes to AM.
“And the same goes for Additive Manufacturing,” he enlightened
and added, “Additive Manufacturing is here to stay and thrive.”
The role of virtualisation
Through his presentation on ‘Adapting Additive
The first technical session came to an end with Tanay Sil,
Manufacturing in the Indian automotive industry – way forward’,
Bhojkar pointed out some of the biggest strengths of Additive Head - Business Development-Industry, B&R Industrial
Manufacturing in the automotive industry, which are the Automation, talking about ‘Additive Manufacturing with
elimination of tools, coming to low specific energy and lots of virtualisation’. “For AM, we should have machines that are
mass customisation possibilities. This brought a close to the scalable in nature,” expounded Sil and continued, “When
we talk about vitualisation, it means that we are looking at
inaugural session.
the functionality of the machine without starting any
mechanical component.”
The legal aspect
The second technical session started off with a presentation
As much as Additive Manufacturing is turning out to be the by G Ragesh Kumar, Product Manager, igus India, on ‘igus 3D
game changer of manufacturing, understanding its legal printing solutions’, where, through illustrations, he explained
aspects is just as important. In this context, the first presentation various components made out of AM process offered by igus in
of the first technical session for the day began with Arjun Paleri, vehicle manufacturing. The next speaker was Dr Sanjeev Kumar,
Principal Associate, BTG Legal Services, taking the audience Business Development Group Manager, Renishaw Metrology
through the legal process that one might come across in the Systems, who made a presentation on ‘Advancing AM
contract of Additive Manufacturing. With his presentation on productivity without compromising quality’. With the help of
‘How to contract for Additive Manufacturing’, Paleri asserted case studies, Dr Sanjeev Kumar explained the benefits of AM
that one must check how he/she wants to achieve protection of method compared to subtractive manufacturing.
his/her intellectual property if he/she is making a new product.
The symposium came to an end with Sachin Gambhire,
“One also needs to be clear with the customer about the scope Associate Director, BD & Marketing, TRUMPF (India), speaking
and limitations, which also makes it clear what the intended on ‘Industrial additive technologies’. In his application-oriented
use of the product is,” he cited.
presentation, Gambhire covered two methods – Laser Metal
Deposit (LMD) and Laser Metal Fusion (LMF).

AM + Topology Optimisation

Following this, Ashwin Deshpande, Director – Sales, Altair
Engineering, presented the topic ‘Simulation driven design
process for ALM’. He spoke on Topology Optimisation’s
significance for AM. “Topology Optimisation helps 3D Printing,”
he said and continued, “Also, AM + Topology Optimisation
leads to geometric freedom and injects innovation.”
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A long-term game changer
The symposium gave a strong thrust on the fact that
Additive Manufacturing is a prominent tool in bringing about
a difference to help manufacturers flourish. It established that
AM is not only a game changer, but a long-term game changer
for manufacturing. ☐
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Safety gate systems

Clamping force block

Pilz recently added PSENmlock to its range of safety gate systems.
PSENmlock offers safety gate monitoring and safeguard locking for the
protection of personnel and processes to the
highest category PL e in one device. The safety
gate system prevents the guard from inadvertent
opening with the help of 7500 N holding force
and 30 N integrated latching force, which makes
PSENmlock suitable for machines with a
hazardous overrun that makes guard locking up
to PL d or PL e essential, such as, rotating knives,
flywheels or robots. In addition, an integrated
PSENmlock
mechanical restart interlock prevents the guard
locking system from being activated inadvertently,
without the need for separate accessories. The restart interlock not only
makes operating machine safer, it also prevents an accidental restart during
maintenance operations. Also, the two-channel PSENmlock guard locking
control ensures that opening the gate does not present any risk. Even fault
scenarios, such as, short-circuits are detected safely, allowing any unintended
opening of the gate to be prevented. Thus, the slimline yet robust design and
the many different installation options make PSENmlock both flexible to use
and easy to install.

Schunk Intec recently introduced SCHUNK TANDEM plus 140 clamping force
blocks which has a high clamping force, compact design, low weight and
are particularly designed for the robot-assisted pallet loading of machine
tools. The new clamping force
block is optionally available with
pneumatic, hydraulic, or spring
actuation; a centric clamping force
block, with a stroke of 3 mm per
jaw; a long-stroke centric
clamping force block with 7 mm
stroke per jaw, and a module with
fixed chuck jaw with a 6 mm
TANDEM plus 140
stroke for automated zero-point
loading. Depending on the model,
the clamping force amounts between 15,000 N and 30,000 N. As the longstroke and the standard vises have the same connection dimensions, the
different variants can be easily exchanged, as required. The TANDEM plus
140 fits into the SCHUNK TANDEM plus clamping force block range with
more than 50 standard versions. The portfolio covers sizes from 64 to 250
mm. All modules are suitable for top jaws with tongue and groove, as well
as for chuck jaws with fine serration.
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Digitalised drive solutions

Control & safety systems

Nord Drivesystems recently provided its customers with intelligent digitalised
production with advanced maintenance concepts and new services. All drives
from the company are Industry 4.0 ready and can be directly integrated
as active components in Industry
4.0 environments throughout the
world. The prerequisites for this
are the internal PLC as
decentralised intelligence and the
Intelligent drive technology
extensive range of communication
options. The drive units are
compatible with all common fieldbuses and Ethernet-based protocols and
provide analogue and digital interfaces for sensors and actuators. These
drives are prepared for integration into a cloud and can be connected to
various external cloud systems. Fast, efficient and comprehensive evaluation
of analogue and digital data by the intelligent PLC in the drive electronics
forms the basis for modern maintenance and servicing concepts such as
condition monitoring and predictive maintenance. Condition-oriented
maintenance replaces time-based maintenance. This results in many benefits
for users such as an increase in plant availability, prevention of unscheduled
down times, improved planning of service and maintenance as well as a
significant reduction in maintenance and repair costs.

Yokogawa Electric Corporation recently enhanced the core product in the
OperaXTM Control and Safety System family of solutions by releasing CentumTM
VP R6.07, which has been enhanced to enable communication with devices
that support the PROFINET industrial
ethernet® standard. Also, new
functions have been added to the
Automation Design Suite (AD Suite)
integrated engineering environment to
improve engineering efficiency. These
CentumTM VP R6.07
enhancements address the latest
customer needs and boost productivity.
The Centum VP control system platform provides a robust, secure and efficient
operation, monitoring and engineering environment for the entire plant lifecycle.
The company has continued to enhance this system to ensure optimal
performance, while ensuring full backward compatibility. By introducing the
field digital technology in plants and adding support for a variety of
communication standards and protocols, the company has expanded the scope
of facilities, devices and equipment that can be operated and monitored in an
integrated manner by CENTUM VP. In addition, it has continued to strengthen
the functionality of the engineering environment with the goal of improving
engineering efficiency in plant construction and expansion projects.
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Servo drive

Ultra-compact industrial PC

B&R recently introduced ACOPOS P3 servo drive, which is also available with
safety function Safely Limited Torque (SLT). The SLT safely monitors the torque
up to SIL 2/PL d. Here, the
torque is limited to the
configured maximum value with
the aid of current measurement
integrated directly in the drive
system. Since, the safety
function runs decentrally in the
drive, an extremely short
maximum fault detection time of ACOPOS P3 servo drive
8 ms is guaranteed. Particularly,
when combined with other safety functions, such as, safely limited speed or
safe direction, the SLT function facilitates safe collaboration between human
operators and their machines. The risk of operators being injured via pinching
or crushing while working on a machine is minimised. SLT can also be used to
safely limit the load on mechanical systems. In this way, the safety function
acts like a torque wrench that prevents over-tightening of screws. SLT can
therefore be used as a protective measure against overloading drive axes and
brakes. As a result, it is possible to use less expensive mechanical components
since there is no need to account for torque spikes.

Beckhoff recently extended the range of ultra-compact industrial PCs, the
C6032, with a modular design and dimensions of 129×133×104 mm. With the
use of compact PCIe
modules, the C6032 can be
optimally adapted to the
requirement
profile
of
individual applications. The
C6032 is equipped with
Intel® Core™ i processors of
the 6th & 7th generation – up
to the Core™ i7 with four 3.6
GHz cores – and is ideal to C6032 IPC with PCIe modules
support
extensive
axis
controls, complex HMI applications, extremely short cycle times or handling of
large data volumes. Other features are, the exceptionally compact design that
is typical of the ultra-compact IPC series, and the flexible installation with
vertical or horizontal mounting options on the rear panel – and a free orientation
of the connection area. By means of two PCIe compact module slots, the freely
accessible connection area on the front of the device can be flexibly expanded.
The C6032 offers storage capacity of 40 GB M.2 SSD, 3D flash even in the
basic configuration and are Microsoft Azure™-certified.
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Magnetically coded sensors

e-skin for compact rooms

ifm recently introduced the magnetically coded sensors that are predestined
for non-contact monitoring of the movable guards, like, doors. Also, the
enhanced tamper prevention is
provided by the concealed
installation behind the stainless
steel or aluminium. A combined
sub-system consisting of a
magnetic sensor of the MN20xS /
MN50xS series and an evaluation
unit from the company, e.g.
G1501S or the SmartPLC of MN20xS / MN50xS series
the AC4x2S series, meets the
requirements up to PL e to ISO 13849-1, SILCL 3 to IEC 62061 and SIL 3 to
IEC 61508. The linked sub-system was certified by TÜV NORD to simplify
the conformity assessment of a safety function according to the machine
guideline. The user can download the certificate. The supplied protective
caps of the MN2 family can be used once to cover the mounting screw,
which allows to discover any defeating attempt. Also, there are various
connection versions with cable, M8 connector (4-pin) and M12 connector
(4-pin) provide a standardised connection. They allow series connection
and easy identification for the types with signal contact.

igus recently presented the e-skin suitable for use in compact rooms that
has been fitted with a new soft material. The new e-skin soft can also be
used in small installation spaces on
short unsupported lengths. For very
flat installation spaces, the company
offers a new solution with a chamber
design – the e-skin flat. The result of
noise test in movement for both the
energy chains was, 32.4 dBA for
e-skin soft and 29 dBA for e-skin flat.
The new e-skin soft is based entirely
on the modular principle of the
proven e-skin. The separable upper e-skin flat and e-skin soft
and lower shells of the energy chain
can be easily put together by a ‘zipper’ to a fully enclosed tube, which is
highly dustproof and water-resistant. This guarantees both cleanroom
compatibility, quick filling and maintenance of the cables. The e-skin flat
consists of a profile with three cable chambers, which are extruded from
high-performance plastics. Therefore, it is very flat and allows a very small
bend radius and a low clearance height. The profiles can be connected to
wider systems.
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