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As a specialist for PC-based control technology, Beckhoff offers a great variety of Panel PCs and
Control Panels of the highest build quality, which are also available as customized solutions.
The range stretches from visual adaptations and logos in the customer’s corporate design to
individualized configurations with special keys such as emergency stop buttons, scanners, or RFID
readers through to complete custom enclosure design. Highly available and reliable operation are
assured through the continuous development and integration of electronic components, displays,
and touchscreens. Beckhoff Panel PCs and Control Panels can be operated optionally as stand-alone
devices, DVI/USB Extended Control Panels, or via CP-Link 4.
Beckhoff Automation Pvt. Ltd.
Pune – 411 001, India
Phone: +91 (20) 6706 4800
info@beckhoff.co.in
Whether integrated in control
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mounting arm: custom Panel PCs
and Control Panels meet the most
varied requirements.
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Virtual ADDITIVE MANUFACTURING CONGRESS
- Making Manufacturing Easier

03 September 2021  Time: 02.30 - 05.30 pm
The pace of Additive Manufacturing (AM) or 3D Printing innovation is moving faster. With increasing global
competition & changing global standards, manufacturers are becoming aware of the strength & potential of
Additive Manufacturing in responding to market challenges & industry transformations, and meeting tough
performance standards. There is a continuous aim to bring down costs, achieve faster speed to market, and
most importantly reduce the impact of manufacturing on the environment, where AM plays a pivotal role.
Virtual ADDITIVE MANUFACTURING CONGRESS will bring together manufacturing professionals, Additive
Manufacturing experts & solution providers to address common challenges, discover opportunities and find
ideas to accelerate the use of Additive Manufacturing. The event will connect engineering, manufacturing,
product design and technology professionals across multiple industries resulting in meaningful connections,
inspirational learning opportunities, and access to the latest developments in technology and innovation.
The topics of discussion
– Additive Manufacturing –
Opportunities & challenges
– Additive Manufacturing –
Emerging trends & techniques
– AM for sustainable manufacturing
– Development of 3D Printing applications
– The impact of Additive Manufacturing on the
supply chain
– How to develop an Additive Manufacturing
strategy and why you need it?

Speakers
Additive Manufacturing experts & solution providers
DELEGATES
Manufacturing, engineering & design professionals
INDUSTRY SECTORS
Automotive, Aerospace, Industrial Equipment &
Machinery, Machine Tools
Event Format
Keynote address, guest address, technology
presentations, panel discussion

For more information on event sponsorship & participation, contact:

Ms Ananya Choudhary

email: ananya.choudhary@publish-industry.net

E D I TO R I A L

Learnings from the Olympics!
With India wining 7 medals in this year’s Tokyo Olympic, it has
broken its previous record. In the history of the last 121 years of the
Olympic Games, India has achieved its best medal tally this time. Kudos
to all the winners and their efforts behind this success, it’s a pride for
all of us!
So, what were the learnings from this game and what did we do right
this time? As we celebrate the success of our Olympic players, it’s also
important to talk about how much more efforts and time will it take for
the country to scale up our medals as many as America, China or Japan
have won.
If we talk about manufacturing, we have had some achievements and
success in the past and will continue to do so in future as well. But as a
country we are still not able to achieve the scale which other countries
like America, China or Japan have been working on for long. It’s time
for the Indian manufacturing industry to figure out ways to emerge in
the new landscape with confidence and complete readiness and show its
prowess. Technology is shaping up to be the only savior in this context.
One big setback that the crisis has unleashed is also the one that
is proving to be a blessing in disguise. Both large and small players
across the globe have realised the importance of diversifying their
supplier base instead of tying up their supply to one source country.
Indian manufacturers have a chance to convert this crisis into a
massive opportunity in this area. As global companies adopt their
manufacturing and supply chain strategies to build resilience, India has
a unique opportunity to become a global manufacturing hub. According
to a recent report by the World Economic Forum, India will play a
very important role in reshaping the Global Value Chains (GVCs) and
its potential to contribute more than $500 billion in annual economic
impact to the global economy by 2030. Keeping the fingers crossed!
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EDITORIAL

Sachin Nigam,

CTO & CO-FOUNDER,
GOAVEGA SOFTWARE INDIA

Cloud computing has become the
focal point for driving today’s industries,
through the use of advanced technologies.
Though many industries like IT, finance
& e-commerce have already been using
cloud-based products & services for a
long time and are reaping the benefits,
there are still some sectors that are
yet to fully utilise its capabilities – the
manufacturing industry being one of
them. According to NASSCOM, the
amount companies spending on cloud
computing is expected to reach $7 billion
by 2022, which is a 30% growth each year.
And when it comes to specifically the
manufacturing sector, another report by
Market Research Future states that the
cloud manufacturing market is expected
to reach $111.90 billion by 2024. These
numbers are a testament to the growing
demand and fast adoption of cloud
computing in the manufacturing sector.
The manufacturing industry must
fulfil large volumes of production at a
faster delivery rate while at the same time,
being cost-effective & flexible. Cloud
computing can help the industry fulfil
these needs. Connectivity is a major prerequisite for the manufacturing industry
– manufacturers can utilise cloudenabled services to stay connected with
the supply chain and the end-consumers.
According to an IDC Manufacturing
6
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“MANUFACTURERS CAN UTILISE
CLOUD- ENABLED SERVICES TO
STAY CONNECTED”
Insights survey, manufacturers in the
Asia Pacific region are already using a
mix of public & private clouds with an
adoption rate at 49% and the numbers
are growing exponentially. For others
who are planning to integrate cloud
computing into their business, now is
the best time and any delay would be a
major reason for falling behind.
Here are four points on how cloud
computing can benefit manufacturers –
1. Better collaboration
Many manufacturers are still using
many legacy software that are connected
in silos. Using cloud-based applications
will enable these manufacturers to
eliminate these silos and let them
collaborate across geographies.
2. Better planning
The current infrastructure of
manufacturers is labour-intensive with
high costs and unpredictable productivity,
where the demand & planning is
insufficient. Using CRM, cloud-based
analytical and enterprise mobility tools

will transform the production process and
enhance accuracy.
3. Increased innovation
Worldwide hybrid cloud adoption
is gaining a lot of momentum in the
manufacturing industry as it helps
manufacturers to move away from
traditional ERP systems and implement
cloud-based systems to create web-based
applications, mobile apps and different
software testing modules that enables
them to create new capabilities within
their manufacturing plants.
4. Controlling production level
Manufacturing does not involve
production at the same level throughout
the year. Cloud-based applications can help
manufacturers keep an eye and monitor
production seamlessly. Depending on the
changing market needs and various other
scenarios, manufacturers can bring down
the level of production and also increase
it. It can also help them understand the
level of raw materials needed to ramp up
or slow down production.
Cloud computing is the future for the
entire world and manufacturers should
not fall behind. With the government’s
impetus for both, manufacturing & IT,
it is high time for all manufacturers to
implement cloud-based applications. ☐
EM | Aug 2021
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Godrej & Boyce bags INR 100+ crore order for 400 kV Gas
Insulated Switchgear (GIS) substation project in Mumbai
Godrej & Boyce recently secured an order for one in Mumbai, which is worth over ₹ 100 crores for construction of a
greenfield 400 kV Gas Insulated Switchgear (GIS) substation in Vikhroli, along with a 400 kV bay extension in Kharghar.
With this order, the company has expanded its portfolio to include large private utility players in the EHV substation
projects, thus enhancing its role as an EPC player for both, government and private players. Commenting on the order,
Raghavendra Mirji, Sr VP & Head – Power Infrastructure & Renewable Energy (PIRE), Godrej Electricals & Electronics,
stated, “Our foray into the power transmission business began in 2010 and since then we have built & commissioned 30+
EHV substation projects and more than 300 km of transmission lines up to 400 kV. We hope to build on this newly forged
relationship and contribute toward the larger goal of powering not just Mumbai, but other cities across the country.”

Raghu Vamsi wins Boeing contract to manufacture precision components

Raghu Vamsi, a Hyderabad-based company, recently won a contract from Boeing to manufacture and supply
precision components. The company is setting up a facility dedicated to Boeing’s requirements at Adibatla, Hyderabad,
that will employ more than 300 people over the next three years. The facility, which will be commissioned next month,
will see an initial investment of $15 million (over ₹110 crores). This manufacturing activity will lead to the availability of
a pool of skilled workforce in support of the growing aerospace and defence industry in Telangana. Expressing his
views on this achievement of the company, Vamsi Vikas Ganesula, MD, Raghu Vamsi, expounded, “The contract is a
testimony to the company’s precision manufacturing and consistent delivery.” Adding to this, Ashwani Bhargava,
Director – Supply Chain Management, Boeing India, informed, “This is an important step in our commitment to the
Government of India’s Aatmanirbhar Bharat vision. As a company with over seven decades of presence in India,
Boeing is focused on supporting the development of aerospace and defence capabilities in the country.”

HAL, in association with Intech Additive Solutions,
yields country’s first AM aero engine part
Hindustan Aeronautics Limited (HAL) recently partnered with Intech Additive Solutions to produce the
country’s first metal AM component, the Gas Generator – Nozzle Guide Vane (GG-NGV), for jet engines.To this
partnership, HAL has brought their wealth of aerospace engineering experience and Intech, who were the first
company in India to offer metal AM printing as a service, have brought their own AM research experience as well
as their own metal printers to the mix. Nozzle Guide Vanes are typically static within a turbine engine core and
guide the heated airflow from the combustion chamber onto the turbine blades, where the rotational energy is
extracted and used for other aircraft systems such as driving compressors or generating electrical power in the
aircraft. By definition, they are sitting in an extreme environment and are subjected to brutal thermal & fatigue
cycling, hence, why this particular superalloy was selected. This printed part marks the first time that a working
aerospace component has successfully been printed with the CM 247LC alloy.

India’s manufacturing sector sees strongest
rate of growth in three months in July

IHS Markit India recently shared that the seasonally adjusted Manufacturing Purchasing
Managers’ Index (PMI) rose from 48.1 in June to 55.3 in July, pointing to the strongest rate of
growth in three months. In PMI parlance, a print above 50 means expansion while a score
below 50 denotes contraction. Expressing her views on this rise, Pollyanna De Lima,
Economics Associate Director, IHS Markit, elucidated, “It’s encouraging to see the Indian
manufacturing industry recover from the blip seen in June. Output rose at a robust pace, with
over one-third of companies noting a monthly expansion in production, amid a rebound in new
business and the easing of some local COVID-19 restrictions.” Lima further noted, “Should the
pandemic continue to recede, we expect a 9.7% annual increase in industrial production for
calendar year 2021.” The survey further noted that Indian firms foresee output growth in the
year ahead, with the end of the pandemic and rising sales expected to support the upturn.
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Hitachi ABB Power Grids commissions ground-breaking UHVDC project in India
Hitachi ABB Power Grids in India recently successfully commissioned one of India’s longest ultra-high voltage direct
current (UHVDC) transmission links for Power Grid Corporation of India. The +/-800 kV, 6000 MW link has the capacity
to meet the electricity needs of more than 80 million people and stretches 1800 km to connect Raigarh in Central India
to Pugalur in Tamil Nadu. Reliable power can now be transmitted in either direction, depending on demand, with
exceptionally low power losses and minimal environmental footprint. The link supports the Indian government’s mission
and the UN Sustainable Development Goal No 7 of increasing access to affordable, reliable, sustainable and modern
energy for all. Speaking at the occasion, N Venu, MD & CEO, Hitachi ABB Power Grids into India, asserted, “With the
commissioning of this ground-breaking UHVDC link, we have kept our promise to enable more clean and reliable power
for millions of people, helping to build a future where electricity will be the backbone of the entire energy system.”

Tata Advanced Systems to make Boeing 737 fan cowls

Tata Advanced Systems (TASL) recently said it has been awarded a contract for
manufacturing and supply of Boeing 737 fan cowl at its facility in Hyderabad. The
company in a release said that it will be supplying 50% of the monthly requirements
from FY-2025. Bagging the contract amid global competition, Sukaran Singh, MD &
CEO, Tata Advanced Systems, asserted, “The award of the strategic 737 fan cowl
structures to TASL is a testimony to the strong relationship between Boeing and
TASL.” Fan cowl doors provide an aerodynamic surface over the fan case of the
engine between the inlet and the thrust reverser and protect engine mounted
components & accessories. There are two fan cowl doors (left and right) around each
engine that can be opened to provide access for service & maintenance of the engine
components and accessories on the fan case of the engine, the company said.

Phillips Machine Tools creates affordable additive hybrid solution
Philips Machine Tools recently integrated Haas Automation’s subtractive machine tool technology with
an additive laser head manufactured by Meltio to create Philips Additive Hybrid solution. Engineering a
seamless connection between controls, the Phillips Additive Hybrid is capable of traditional machining
coupled with an additive manufacturing process using direct energy deposition technology. The result is
that Phillips has successfully integrated the power of both subtractive and additive processes for a
revolutionary and affordable solution to producing and repairing parts.
The key advantages of this solution include:
• Ability to use and learn both subtractive and additive technologies on the Haas standard platform
• 3D printing and completing a part using only one machine
• Repairing or modifying parts by adding material and machining it to the final shape
• Using different materials on the same part for the best design, weight and strength
• Producing high density parts with good resolution using Wire Laser DED
• Being backed by Phillips applications engineering, service and training teams
Discussing the integration, Brian Matthews, Chief Technology & Innovation Officer, Meltio, asserted, “Meltio is proud to welcome Phillips Corporation as a Haas
hybrid integration partner. Hybrid manufacturing offers the benefits of both additive and subtractive processes in one machine, providing cost and complexity advantages
that have not been accessible before. Meltio values the opportunity to work closely with Phillips to offer this exciting technology to its large base of industrial customers.”
Further, Alan M Philips, CEO, Philips Machine Tools, added, “Phillips Corporation is pleased to be joining forces with Haas and Meltio to harness the
combined power of affordable subtractive & additive manufacturing. The commercial and federal industrial supply chains have accelerating interest,
applications and demand for 3D printed parts. The Phillips Additive Hybrid solution is an optimal fit for customers seeking to add exceptional capability to
their subtractive tools while also entering or expanding upon their Additive Manufacturing capability – all in one machine.”
Speaking on this development, Terrence Miranda, MD, Philips Machine Tools, India, shared, “The Phillips Hybrid combines the ease of use and
popularity of a HAAS CNC Mill with additive technology from Meltio, all brought together seamlessly by Phillips in a package that is revolutionary in its
simplicity, wide applicability and affordability.”
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India’s opportunity to become a global manufacturing hub
The World Economic Forum recently produced a white paper entitled ‘Shifting Global Value Chains: The India Opportunity’, in collaboration with
Kearney. The paper found India’s role in reshaping the Global Value Chains (GVCs) and its potential to contribute more than $500 billion in annual
economic impact to the global economy by 2030. The white paper presents five possible paths forward for India to realise its manufacturing potential.
Beyond the unprecedented health impact, the COVID-19 pandemic has been disastrous for the global economy & businesses and is disrupting
manufacturing & GVCs. Also, it's disturbing different stages of the production in different locations around the world. Furthermore, the pandemic has
accelerated the already ongoing fundamental shifts in GVCs, driven by the aggregation of three megatrends: emerging technologies; the
environmental sustainability imperative and the reconfiguration of globalisation.
In this fast-evolving context, as global companies adapt their manufacturing and supply chain strategies to build resilience, India has a unique opportunity
to become a global manufacturing hub. It has three primary assets to capitalise on this unique opportunity. The potential for significant domestic demand, the
Indian Government’s drive to encourage manufacturing and with a distinct demographic edge, including considerable proportion of the young workforce.
At the same time, the country is under pressure to catalyse its manufacturing sector to create jobs for a rapidly growing working-age
population, distribute economic growth more equitably and contain a burgeoning trade deficit. In this context, increasing the share of global
manufacturing could be a key foundation for socioeconomic success in the coming decade. This paper, which reflects the views of leaders in the
region, presents five possible transformation pathways to achieve this objective:
1. From the national scale to the global scale: Committing to coordinated action by the private sector and the Government of India to help build
domestic manufacturing companies that can compete globally.
2. From cost arbitrage to capability advantage: Looking beyond cost to build competitive muscle through workforce skilling, innovation, quality
and sustainability.
3. From measured to accelerated integration in global value chains: Increasing the pace of integration by reducing trade barriers and enabling
competitive global market access for Indian manufacturers.
4. From financial incentives to agile execution on the ground: Building on the emerging success of the Production Linked Incentive (PLI)
scheme to focus on reducing the cost of compliance and establishing manufacturing capacities faster.
5. From infrastructure inputs to infrastructure outcomes: Focusing infrastructure development on cost savings, speed and flexibility.
These pathways offer an initial framework to help inform discussions on the role India can play in reshaping GVCs, and can contribute more
than $500 billion in annual economic impact by 2030, according to Kearney calculations and estimates in line with market assessments
These factors will position India well for a larger role in GVCs. A thriving manufacturing sector will also generate additional benefits and help
India deliver on the imperatives to create economic opportunities for nearly 100 million people likely to enter its workforce in the coming decade, to
distribute wealth more equitably and to contain its burgeoning trade deficit.
Comprehending the insights, Francisco Beti, Head of Shaping the Future of Advanced Manufacturing and Production, World Economic Forum,
conferred, “For India to become a global manufacturing hub, business and government leaders need to work together to understand ongoing
disruptions and opportunities and develop new strategies & approaches aimed at generating greater economic & social value.”
Adding to it, Viswanathan Rajendran, Partner, Kearney, stated, “A thriving manufacturing sector could potentially be the most critical building
block for India’s economic growth and prosperity in the coming decade. The ongoing post-COVID rebalancing of GVC offers India’s government and
business leaders a unique opportunity to transform & accelerate the trajectory of the manufacturing sector.”
The white paper aims to serve as an initial framework for deliberation and action in the manufacturing ecosystem. The World Economic Forum,
in collaboration with Kearney, will continue to develop this agenda by working closely with the manufacturing community in India to generate new
insights, help inform discussions and strategy decisions, facilitate new partnerships and provide a platform for exchanges with the global community.
Capitalising on this opportunity will require coordinated action from national, state & local government stakeholders and from players across the
full spectrum of the private sector. The five transformation pathways highlighted in the white paper serve as an initial framework for deliberation and
action in the manufacturing ecosystem. The World Economic Forum looks forward to working closely with the manufacturing community in India to
continuously generate new insights, help inform discussions and strategy decisions, establish new partnerships & collaboration and provide a
platform for exchanges with the global community.
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Redefining precision
Grinding machines from the JUNKER Group
The JUNKER Group is committed to absolute
precision along the entire value chain and
develops

groundbreaking

solutions.

The

technology leader’s extensive product portfolio
includes

grinding

machines

with

CBN

or

corundum grinding wheels for every task, batch
size and requirement. The JUNKER Group
impresses with a holistic system understanding
and

defines

long-lasting

and

sustainable

products and services with the greatest care.
The JUNKER Group: Your Partner for Precision!

www.junker-group.com

MARKET

INTERVIEW

“Metal 3D Printing
technology is a
clear winner for
the Indian market”
...mentions Anuj Budhiraja, Country Head, Markforged –
a company with expertise in 3D printers for manufacturing
reinvention – in his interview with Anvita Pillai. He highlights the
emerging trends in 3D Printing, and discusses its potential in India,
their platform Digital Forge and more. Excerpts…
Can you highlight the
emerging trends in 3D
Printing & its applications?

3D Printing solutions are already transforming supply chains and manufacturers around the world.
The starting point for most was a predictable blend of tools, fixtures and prototypes. As engineers
and designers began to implement the technology, however, the quality of the parts coupled with
the simplicity of the process challenged their initial intuition. They found more and more places where
printed parts could not only add value but improve results. Prototypes and check fixtures became oneto-one replacements for the machined metal in some of the most demanding engineering applications.

Can you tell us about your
Digital Forge platform?
How does it eliminate
barriers between design &
functional parts?

The Digital Forge is an intuitive AM platform for modern manufacturers – bringing the power and speed
of agile software development to industrial manufacturing. Composed of software, printers and materials
working seamlessly on a unified platform, it is purpose-built to integrate into the existing manufacturing
ecosystem. Its adopters reap immediate benefits through massive time and money savings on parts and
it drives competitive advantages by making one’s entire operation more agile and efficient.

The new-age customer wants
a lot more, which requires
constant innovation. What are
some new-age technologies
from Markforged, which are the
winners for the Indian market?

The immediacy and repeatability of a cloud-based, end-to-end platform further extended the
advantage by impacting every stage of the product development cycle. Our adaptive manufacturing
platform, Blacksmith, connects part design, production and inspection with a powerful AI. It accounts
for key variables that affect a part through closed-loop processing and is a winner for the Indian
manufacturing market. Our solutions to printing continuous fibre reinforcement are most affordable
and easy to adopt and metal 3D Printing technology is a clear victor for the Indian market, too.

What is your view on the
potential of 3D Printing in
India? Which are the sectors
that will contribute the most
to its growth in India?

In the era of Industry 4.0, India is looking forward to implementing the best-in-class technologies
as a critical ingredient to successfully adopting Industry 4.0. We see the great potential and
phenomenal growth in the manufacturing sector like automotive, aerospace, CNC machine
shops, heavy engineering, etc, for meeting their needs of tools, jigs, fixtures, end-use parts and
replacement spare parts.

Can you elaborate on the
growth strategies & expansion
plans of your organisation in
the Indian market?

AM is transforming the world around us, and I strongly believe Markforged in India will enable the
manufacturing industry to embrace this revolution. We have been in the Indian market for over
three years and plan on expanding our footprints in the different industry verticals. We look forward
to streamlining our ecosystems in India to increase coverage, capabilities and capacity to support
our growing customer base.
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“EV infrastructure will
become ubiquitous”
...says Ankit Kumar, Founder & CEO, GoZero Mobility, in this
interview with Juili Eklahare. GoZero Mobility is a British electric bike
& lifestyle brand which forayed into the Indian market after one year
of design & technology development in Birmingham, United Kingdom.
Here, Kumar talks about the company’s campaigns, how it’s trying to go
more local and throws some light on battery recycling. Excerpts…
GoZero Mobility recently collaborated
with Bharti Enterprises for the ‘Eat,
Drink And Be Fit’ & ‘Shop Zap Zoom’
campaigns. Do you have any campaigns
in mind in the coming months for
encouraging people to buy e-bikes?

Considering multiple factors plaguing the lives of the contemporary metropolitan citizens, such
as high initial costs of EVs, lack of charging infrastructure and reduced fitness due to high work
demands, along with the fact that a big chunk of greenhouse gas emitters are regular office goers,
we are working mainly on the theme of e-biking to work. We believe that the current crop of new
working professionals are the most willing to get into the e-mobility lifestyle, especially one that
doesn’t burn a hole in their pockets while also ensuring they get their daily necessary workout.

According to you, by 2024, we will be
ready with a decent EV infrastructure
in India. That’s not very far away.
How do you think this can be
achieved in the mentioned timeline?

We believe so due to the encouraging policies being put forth by the Indian government and
the state governments in their respective regions. With increased awareness on the economic
efficiency of e-mobility, its demand has skyrocketed, and a whole bunch of new start-ups
having emerged to throw in their hat to cater to this transformation in lifestyle. However, we
believe that with increased support for development of larger sized EVs (4W and Commercial
Vehicles) and its associated infrastructure, EV infrastructure will become ubiquitous.

You say that GoZero also offers best
in class features compared to peers.
Can you give examples?

At a given price bracket, we offer more features at a higher quality than almost all our peers in
the market. For example, the Skellig Pro is priced at ₹ 39,999 and packs with it a Panasonicpowered battery with a range of 70 km on a single charge and equipped with a 7-speed
gear. This combination of features at this price-point is not available in our peers’ products.

Your company procures 40% of its
components from the UK, Spain, Taiwan
and China. What are you doing to reduce
dependencies on these & go more local?

We are currently vetting numerous domestic suppliers for the components so as to ensure
that there is a consistency in the quality of our products. We hope to soon establish our
partnership with them.

As EVs are made, tonnes of EV
batteries will need to be recycled or
discarded. What happens to these
batteries? Also, is your company
doing anything to solve the battery
recycling problem?

In EVs, the batteries reach the end of their usability when they degrade to about 80% capacity.
However, these batteries still contain enough capacity in them to power smaller utility electronic
devices. Our earliest e-bike batteries still have at least one more year before their end-of-life,
which means we are working on a system where old batteries can be returned for reusing
or recycling and can purchase a new battery at a discounted cost. The used batteries, after
evaluation, will be delivered to appropriate channels that would best utilise the reusable cells.
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“Very soon, we will fulfil
our localisation plan
to make it 100%”
Harsh Vardhan Didwania, Co-founder & Director, EeVe
India – an electric two-wheeler manufacturing company – in
this interview with Juili Eklahare, explains how the company’s
communication is focused on the features of the vehicle, how
they are trying to be more local in battery manufacturing and
sheds some light on its EeVe Soul electric scooter. Excerpts…
Why do people have a different
mindset towards electric vehicles?
How are you creating awareness
among the general public towards
motor systems, battery options
and build quality?

E-scooter, as a category, is extremely niche & nascent in India. People are less aware of the
features and benefits of electric vehicles. Limited brand communications from the category and
dominance of established players in the IC engine segment are roadblocks for the EV category.
Our communication is focused on the features and benefits of the vehicle. Further training
programmes for the frontline workers and various customer-centric activities with test ride
options strengthen consumer connect and further the product off-take.

Can you tell us about the EeVe
Soul electric scooter? Besides the
fact that it will be able to hold a
top speed of 70 kilometres per
hour and its range will be 130
kilometres, how does the electric
scooter stand out in the market?

Apart from speed and range, Soul is coming with the European Certified (EC) vehicle tag. It
has a futuristic design, is IoT-enabled feature-loaded and is Li-Phosphate battery composed.

Your start-up is currently
importing its batteries for its
scooters. How are you trying
to be more local in battery
manufacturing?

We are in advanced talks with Indian manufacturers to supply batteries. A few suppliers have
shared prototypes with us. We are carrying a stringent process of selection through a pilot run and
advancing for bigger orders. In fact, one supplier has already started working with us. Our batteries
are covered with aluminium casing, and suppliers are being selected based on the customisation
capacity for a smooth supply operation. Very soon, we will fulfil our localisation plan to make it 100%.

Your company plans to raise ₹100
crores for product development
through a combination of debt &
equity by selling 80,000 vehicles
through 300 dealers. Can you tell
us your strategy for this?

We are aggressively expanding into pan India and plan to have 300 dealers by the end of this
financial year. A wider reach will give us room for a huge market that we plan to tap into through
innovative products, for which we are looking at a combination of debt & equity to fuel & design
our growth story.

How does EeVe India keep itself
ahead in the EV race?

We are constantly innovating, keeping the needs of our consumers and their challenges, which
they may face, in mind. With the right product and quality, we strive to offer the best possible
combination for them.
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OPINION

Survival or revival:

I m ag es co u r tes y : Adobe Stock

The centre’s prioritisation impasse

Anvita Pillai, Sub-Editor & Correspondent
Currently, for India, the health of its people and its economy
is intertwined in unexplainable ways. The government accepts
the ‘short-term pains for the long-term gains’ to save lives and
livelihood. Prior to the virus, the economy was already facing a
downturn which was further aggravated by the time the lockdown
for the second wave hit. Plus, the unpredictability of the third
wave, its intensity and how it can be curbed further deters some
businesses to restart with normalcy. But, for some sectors, the
focus on businesses has intensified due to the pandemic. These
sectors have kept the economy running and, in some cases,
brought profitability too. This diversity in business economics
initiates a big debate on if the government should invest all its
energy into reviving the pandemic-hit sectors? Or should they
work towards boosting the sectors that kept them afloat during
the pandemic? Let’s analyse it one by one.
According to ET Intelligence Group (ETIG), five major sectors
that witnessed massive income erosion during FY 2020-21
as against FY 2019-20 were hospitality (-66%), education
(-44%), transport (-32%), real estate (-30%) and retail (-24%),
followed by several others, including entertainment & media,
paper, leather products, construction, textiles and forging — all
in negative territory. The government surely has rolled out relief
through its series of ECLGS, but eventually, these are debts that
need to be cleared out. The worst-hit sectors need more; the
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government, along with continuing the schemes, needs to focus
on sector-specific incentives, tax waivers, tax holidays, capital
subsidy schemes based on minimum business volume, etc.
Also, businesses need to be allowed to function in full normalcy
while ensuring strict adherence to the safety aspect.
When it comes to the sectors that kept business afloat during
the pandemic, such as electronics, pharma, food & beverage,
et al. vigil investments need to be made to ensure growth and
global competitiveness. These sectors could boost domestic
manufacturing in sunrise and tactical sectors, curtail reliance
on imports, improve the cost competitiveness of Made in India
products, boost domestic capacity and improve India’s image
as a supply chain for the globe. Incentives need to be rolled
out to ensure these sectors can improve their infrastructure to
enhance their domestic capacity and adopt future technologies
to keep them at par with the global competitors.
Having a Keynesian Economic approach will certainly aid the
country out of the depression. The government should make a
consolidated effort to boost the country’s economic growth as
a whole rather than focusing only on the pandemic hit sectors.
With limited finance, the government will have to walk on the
tight rope balancing between the fragile sectors desperately
looking for a hand-out and the sectors that have the potential
to keep the economy afloat for the time being.
15
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SUPPLY CHAIN MANAGEMENT

Im ag es co u r tes y : shutterstock

Resilient, robust & futuristic!

The economic turmoil caused by the COVID-19 pandemic has exposed much
vulnerability in supply chains. At the same time, with the pandemic and other
disruptions, supply chain leaders have to balance resilience & competence to
protect their networks. In the foreseeable future, manufacturers will face pressure
to reduce dependencies on risky sourcing and just-in-time replenishment in their
home countries. The Cover Story addresses the burning
need for rethinking, restructuring and rebalancing the
Rajashree Rao,
Head of AI Innovation Hub
risk & building a resilient supply chain management
& Partnerships & Ecosystem
(APAC) for R2 Data Labs,
Rolls Royce
without sacrificing competitiveness.
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The organisations will face the challenge to
make their supply chain more resilient without
weakening their competitiveness

The United States-China trade war and the supply & demand
shocks brought on by the COVID-19 crisis have forced
manufacturers to reassess their supply chains. In the foreseeable
future, the manufacturers will face pressure to increase domestic
production, rethink strategies of lean inventories and grow
employment in their home countries, which will impede when
material shortages arise. The risk facing any particular industry
value chain reflects its level of exposure to different types of
shocks and the underlying vulnerabilities of a specific
organisation or in the entire value chain.

Global supply chains in the post-pandemic era
In the post-pandemic era, once the COVID-19 virus
subsides, the world will look remarkably different. The supply
shock that began in China in February 2019 and the demand
shock that followed as the global economy shut down, exposed
the vulnerabilities in the organisation’s production strategies
and supply chains of firms everywhere. Combined with the
US-China trade war, these developments have triggered a rise
in ‘Economic Nationalism.’ Consequently, the manufacturers
globally are under tremendous competitive and political
pressure to rethink manufacturing strategies to minimise the
inventory held in their global supply chains.
Despite all these challenges, things will not change because
consumers will continue to want low prices (especially in a
recession). Companies will not charge more because they
manufacture in higher-cost home markets. The competition will
ensure that. Additionally, the pressure to operate efficiently, use
capital & manufacturing capacity frugally will become unrelenting.
The organisations will face the challenge to make their supply
chain more resilient without weakening their competitiveness. To
achieve the challenge, managers first should understand their
vulnerabilities and consider taking several steps, some of which
should have been taken long before the pandemic hit the world.
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Supply chain resilience
Supply chain resilience depends on two complementary
factors • Resistance capacity – This refers to the avoidance and
containment capabilities of a supply chain system
• Recovery capacity – This indicates the capability of a
supply chain system to return to functionality after the
disruption
For achieving resistance and recovery capacity, supply
chains need to develop three critical components –
• Visibility and end-to-end shipment tracking across all
touchpoints
• Velocity with the real-time flow of information
• Responsiveness to quickly act on the insights provided
by the data

Addressing & uncovering the hidden risks
Modern products often incorporate sophisticated materials
or critical components that require specialised technological
capabilities to develop. It is highly challenging for a single
organisation to possess the breadth and depth of the capabilities
needed to produce everything in-house.
However, manufacturers in many industries have turned to
suppliers and sub-contractors who focus on one area alone and
these specialists have to rely on many others. This kind of
arrangement offers benefits like there is a lot of flexibility in
what goes in the product and will incorporate the latest
technologies. However, one will be left vulnerable when there
is dependency on a single supplier, somewhere deep in the
network for a critical material or component. If that supplier
manufactures it in only one country or plant, then the
disruption risks are even more significant.
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Organisations should consider developing a regional
strategy of producing a substantial proportion of critical
goods within the region where they are consumed

Identification of vulnerabilities
Mapping where the organisation’s risks lie could protect
itself, which entails going beyond tier 1 & tier 2 and mapping
the complete supply chain, including the transportation,
logistics and distribution hubs. Even though this is an expensive
and time-consuming effort, it will explain why the major
organisations have focused their attention only on strategic
direct suppliers that account for the large value of their
expenditures. However, a disruption like the pandemic brought
the entire business to a halt which has been more pricey than a
deep look into the organisation’s supply chain.
The goal of the mapping process should be to categorise
suppliers as low, medium or high risk. To do that, experts from
the supply chain vertical recommend applying metrics, such as
the impact on revenues if a specific source is lost, the time it would
take for a particular supplier’s factory to recover from a disruption,
etc. It is vital to ascertain how long the companies will come out of
the supply shock without shutting down and how rapidly an
incapacitated node could recover or replace alternate sites when
an entire industry faces a disruption relating to a shortage.
The answers depend on whether the organisation’s
manufacturing capacity can be reconfigured & redeployed as
needs evolve or whether it consists of highly specialised and
difficult-to-replicate procedures.

Diversification of supply chain source
The way to address heavy dependence on the medium or
high risk source is to add sources at locations not vulnerable to
the same risk factors. The US-China trade war has motivated
many organisations to shift to a ‘China plus one’ strategy of
spreading the production between southeast Asian countries.
However, region-wide challenges challenge for broader
geographic diversification.
The organisations should consider developing a regional
strategy of producing a substantial proportion of critical
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goods within the region where they are consumed. For
example, North America could potentially be served by
shifting the labour-intensive work to Central America and
Mexico from China. To supply Western Europe with the
components used there, the firms could increase their reliance
on the Eastern European Union countries like Ukraine and
Turkey. Chinese companies which want to protect their global
market share have already started establishing their footprints
into Kenya, Egypt, Ethiopia, Sri Lanka and Myanmar for
labour-intensive and low-tech production. Besides, how
would an organisation address this sudden shift which is
impacting the socio-economic aspects of that region?

Lithium’s example
Let us take the case of global lithium production – the
demand for the metal continues to grow, and the worldwide
market will be more than double by 2024. Some of the largest
lithium mining companies have grown in stature in recent years,
as the demand for silvery-white metals grows in tandem with the
demand for electric vehicles and consumer electronics whose
rechargeable batteries it powers. Besides its use in lithium-ion
batteries, the highly flammable and reactive alkali mineral, also
referred to as ‘white gold’, is also used in ceramics, glass, polymer
production and air treatment. According to the US Geological
Survey, with eight million tonnes, Chile has the world’s largest
known lithium reserves. But for China, the Jiangxi Ganfeng
Lithium, founded in 2000, is the world’s largest lithium mining
company with a market capitalisation of $27.38 billion.
Besides, the other challenge lies in how does one protect
the natural reserves of such a rare metal? According to the
Handbook of Lithium and Natural Calcium, “Lithium is a
comparatively rare element, although it is found in many rocks
and some brines, but always in low concentrations. As a result,
there are many lithium mineral and brine deposits, but only a
comparatively few of them are of actual or potential commercial
value. Many are very small; others are too low in grade.”
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Next-gen technologies promise to upend the
traditional strategy of seeking economies of
scale by concentrating production in a few
extensive facilities in many industries

Embedding sustainability while
developing strategies
Another major environmental challenge is caused by excessive
mining of the mineral. The manufacturing processes of lithium,
including the solvent and mining waste, present significant
environmental & health hazards. Lithium extraction can be fatal
to aquatic life due to water pollution. It is known to cause surface
water contamination, drinking water contamination, respiratory
problems, ecosystem degradation and landscape damage. It also
leads to unsustainable water consumption in arid regions.
In the United States, there is active competition between
environmentally catastrophic open-pit mining, mountaintop
removal mining and less damaging brine extraction mining
to expand domestic lithium mining capacity drastically.
Environmental concerns include wildlife habitat degradation,
potable water pollution, including arsenic & antimony
contamination, unsustainable water table reduction &
massive mining waste, including radioactive uranium byproduct & sulfuric acid discharge. Therefore, while the
organisations are exploring to diversify their supply chain,
they need to consider many factors and embed sustainability
in developing their strategy, which will benefit all – the
people, organisation, country & society overall.

Safety stock or holding intermediate inventory
In case of unavailability of alternate suppliers, an organisation
should determine the additional stock required to hold in the
interim, in what form and where along the value chain. Like any
other inventories, the safety stock carries the risk of obsolescence
and blocks up cash. Therefore, it runs counter to the most
popular practice of just-in-time replenishment and lean
inventories. However, the savings from these practices have to
be measured against all the costs of disruptions, including lost
revenues, the higher prices that would have to be paid for
materials that suddenly might be in short supply and the effort
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and time required to secure them.

Adoption of process innovations
With the disruptions in the supply chain caused by the
pandemic and other factors, organisations are relocating parts of
their supply chain. Some companies ask their suppliers to move
with them or bring some of the production back in-house. Either
way, setting up a new production line or transplanting a
production line is an opportunity for making significant
improvements since it is the right time for any organisation to
unfreeze routines and revisit design assumptions underpinning
the original process. The one major challenge for organisations
with existing production lines is when those assets are fully
depreciated, the management might be tempted to retain them
rather than invest in the latest, technologically advanced and
more competitive equipment & manufacturing units.
However, since the depreciation expense is no longer factored
into the cost of production and the marginal cost of boosting
production at the plant with idle capacity is lower. For example, a
new Chinese factory of a major American high-tech industrial
equipment manufacturing organisation, while establishing,
started with the designs of its Japanese & US factories and then
enhanced them by bringing in the latest equipment & methods of
working. The outcome was a streamlined operation that was
much more efficient than those in Japan and the USA. When the
firm built its following new factories, it repeated the process of
adapting the Chinese factory model as a starting point. Another
example is that organisations often moved their smaller assembly
lines to another part of the same building or to another facility
when productivity increased. During every move, the employees
redesigned methods to use less labour, space & boost productivity.

Using technology for reducing costs
The advancements in technologies enable organisations to
reduce their costs or shift more flexibly among the products they
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Organisations globally should use the crisis to
reconsider their supply chain networks and take
measures to understand their growing vulnerabilities

manufacture and render obsolete installed bases of incumbent
suppliers or competitors. Moreover, many of such advancements
present a huge opportunity to develop factories that are
environmentally sustainable.
Some of these could be as follows –
• Automation: There is a decline in the cost of automation, and
the companies have experienced that robots can operate
safely & efficiently alongside humans. The pandemic has
made automation even more adaptable because social
distancing in the factories has become a necessity or the new
norm. As a result of such developments, returning to offshore production to higher-cost countries is becoming more
practical. For example, robotic palletizers can reduce the
need for labour in preparing products for shipping. They will
pay for themselves quickly, likewise the automated optical
inspection systems for quality controls.
• New processing technologies: Adopting advanced chemical
manufacturing equipment that consumes less energy and
solvents, produces less waste, is not capital-intensive and has
lower operational costs. Likewise, the latest compact
bioreactors could enable biopharmaceuticals and vaccines to
make smaller batch sizes economically.
• Manufacturing with the continuous flow: This innovation
could significantly help boost the supply chain resilience for
generic small-molecule drugs by reducing the manufacturer’s
dependency on active imported pharmaceutical ingredients.
The USA Defence Advanced Research Projects Agency
(DARPA) has funded an initiative in this space to develop
miniaturised flexible manufacturing platforms &
methodologies for producing multiple APIs from shelfstable precursors when specific medical needs arise.
• Additive Manufacturing: This manufacturing method, also
known as 3D Printing, has enabled a drastic reduction in the
number of the processes required to produce the complex
metal shapes. It can also reduce the dependence on distant
machinery and tools suppliers needed for the injection
moulding of plastics. In addition, rapid advances in 3D
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Printing make it economically viable to produce an everexpanding array of things in much larger quantities.

Reconsidering supply chain networks
As mentioned above, next-gen technologies promise to
upend the traditional strategy of seeking economies of scale by
concentrating production in a few extensive facilities in many
industries. Instead, they will allow companies to replace large
plants that serve global markets with a network of smaller,
geographically distributed factories that are more resistant to
disruption. Besides, organisations need to revisit the trade-off
between capacity flexibility and product variety. During the
pandemic, the surge in demand in many product categories
made it difficult for manufacturers to shift the supply from one
market segment to another or produce one kind of product. For
example, in many countries’ grocery markets, the organisations
had difficulty adjusting to the plunge in demand from restaurants
& cafeterias and increased consumer demand. SKU proliferation
and the addition of different kinds of the same product to serve
broad market segments were partly responsible. However, the
solution lies in organisations reconsidering the pros & cons of
manufacturing variations of numerous products.
To summarise, the economic turmoil caused by the
pandemic has exposed many vulnerabilities in supply chains
and has raised doubts about globalisation. Therefore,
organisations globally should use the crisis to reconsider their
supply chain networks and take measures to understand their
growing vulnerabilities, which will help the companies take
action and put preventive measures to improve robustness.
Companies have already started to move away from
globalisation. This is causing massive disruption and impacting
the socio-economic development of these countries. The
leaders should adopt a new vision aligning with the postpandemic era’s realities, one that leverages the capabilities
globally and develops resilience and minimises the risks from
the future disruptions that are certain to occur. ☐
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Strengthening the Indian economy
through digital metrology
The dynamic role of metrology in manufacturing cannot be understated
and plays an important role in various sectors, from healthcare to
aerospace. It comes with economic benefits and where digital
technologies can also contribute significantly. The article discusses the
role digital technology is playing in metrology, the scope that India has
and how metrology can help with the post-pandemic growth.
Metrology can simply be defined as the ‘science of
measurement’ and plays a very crucial role in any country’s
business and manufacturing related activities, along with the
development of products & technologies. There are economic
benefits associated with measurement activity, standardisation,
accreditation or national measurement institutes. The
importance of metrology in economic growth via industrial
development was well recognised for ‘inclusive and sustainable
industrial development’ by the United Nations Industrial
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Development Organization in its 2030 agenda. It is also
interesting to note its significance in activities directly associated
with economic benefits, such as in the domain of health,
environment, defence, manufacturing, trade etc, through four
different facets. First one being productivity due to better
control over manufacturing activities and hence, leading to less
wastes in processes. Second, it supports research and
development activities leading to innovative & better products
exhibited by their measurements over traditional ones. Third,
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measurement also ensures symmetry of information in the
market about different product characteristics, hence ensuring
availability of quality products in the market. Last but not the
least, it can also help in carefully examining individual
characteristics of any product ensuring its quality and safety.

Improve infrastructural facilities
for the metrological sector
There are many international studies that have examined
the economic benefits associated with measurement activities.
An increase in government investment of €6 million (an
additional 10% investment) in the National Measurement
System is likely to produce a return of around €300 to €400
million for the UK economy, according to a study published by
National Measurement Office, UK in 2009. In the case of UK,
standards lead to 28.4% growth in annual GDP and 37.4%
growth in annual labour productivity. This can be ascribed to
their role as diffusers of technology and promoters of business
efficiency. Standards link companies to global supply chains by
reducing technical barriers to trade and thereby, strengthen the
basis for nonprice competition. Hence, it becomes obvious to
emphasise and improve the infrastructural facilities for the
metrological sector in order to strengthen the Indian economy.
A strong quality infrastructure allows innovation for the
products development (e.g. analytical instruments, medical,
defence, aerospace, etc) that are in conformity with national/
international standards and attracts foreign investment.

The role of technology in metrology
With the recent advent of digital technologies in a plethora of
fields in India, it also presents enormous scope to be exploited in
the metrology domain. The calibration and measurement
capabilities of National Measurement Institutes of India stand at
236 at KCDB-BIPM, which is low as compared to developed
nations, such as the USA (1889), Germany (1563), China (1554),
Japan (1126), the UK (1136), etc. A low CMC in case of India
signifies that there exists a scope to enhance India’s measurement
capabilities significantly as it lags behind with respect to
international standards in several frontiers of science &
technology. However, in order to get its deeper understanding, it
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becomes imperative to first learn about the metrological activities
in order to further identify as in how different technological
frameworks can be utilised to boost its performance. Traceability,
as defined by National Institute of Standards and Technology
(NIST, USA), is ‘property of the result of a measurement or the
value of a standard whereby it can be related to stated references,
usually national or international standards, through an unbroken
chain of comparisons all having stated uncertainties.’
Accordingly, any physical measurement needs to be related to
International System of Units (SI) through reliable calibration
techniques resulting into confidence in measurements being
carried out and is being managed effectively by National Physical
Laboratory, New Delhi or National Measurement Institute
(NMI). In order to cater to such a large number of requests, it
becomes difficult for each NMI to handle them individually and
is usually carried out in defined phases through the support of
other laboratories in order to disseminate the services in a time
bound manner. However, digital technologies can be explored in
a number of ways for the benefit of customers and service
providers to overcome the existing limitations leading to better
coordination between the stakeholders & reduced service costs.

Quality and industrial growth
The global industrial metrology market is expected to grow
at a compound annual growth rate (CAGR) of 6.2% from $9.8
billion in 2021 to $13.2 billion by 2026.The increase in demand
for metrology services across industrial sectors for adhering to
latest quality standards is likely to fuel growth that is quite
evident with growth in defence and aerospace sectors. Plus,
the emergence of robots and automation in semiconductor
inspection, energy harvesting, automation and the utilisation
of advanced measurement devices spur market growth.
Moreover, the industry that uses standards is more productive
and would have on average 3.2% additional exports per year
relative to the non-users. At the sectoral level, impacts on
annual turnover ranged from 1.7% to 5.3%, according to a
study published by Centre for Economics and Business
Research, UK in 2015. The consumer demand for accurate
products and devices with extended durability and quality can
stimulate market growth but the lack of real-time monitoring
mechanism for disseminating metrology services can hamper
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The increase in demand for metrology services
across industrial sectors for adhering to latest
quality standards is likely to fuel growth

the industrial growth as well as consumer satisfaction.

The world & India’s scope in metrology
The existing approach of disseminating metrology services
has their own limitations since it involves a lot of time in carrying
out laid down procedures including paperwork. Additionally, the
lack of real-time monitoring mechanism makes it a bit difficult to
track the status of service along with issues related to the
verification of documents. In this context, various digital
technologies, such as Big Data analytics, Internet of Things (IoT),
Artificial Intelligence, blockchain, cloud computing etc, are being
considered by different researchers and industry professionals
worldwide to provide metrology solutions resulting into
automated & paperless systems with better customer service. In
addition to the dissemination of metrology services, automated
legal metrology solutions also safeguard the interests of the
customer by ensuring quality- and quantity-oriented concerns.
For example, blockchain applications have been explored by NMI
Japan to securely register calibration certificates online along
with tackling issues related to falsification and authenticity of
certificates. In another study, an integrated IoT and blockchainbased framework has been presented by researchers from Brazil
aiding metrological surveillance activity of other measuring
instruments by legal metrology using a case of fuel dispensers.
In a similar attempt, researchers from China proposed
surface topography prediction method utilising Big Data
analytics to detect early deterioration of surface quality and
simultaneously exercising control on the manufacturing
processes. Hence, various other digital technologies mentioned
above have been and are still being explored in different segment
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of metrology which present huge scope for the Indian context.
However, it also becomes necessary to consider some key
challenges in its implementation and address them while
building such frameworks to sustain the growing demands of
the industry. The foremost concern surrounding digital
technologies has been primarily cybersecurity, which becomes
more critical in the metrology domain since any error in the
calibration of instruments can lead to huge production &
socio-economic losses. In addition to this, it becomes
extremely critical to identify the right approach for utilising
digital technologies to boost metrological services, based on
which the right set of resources & manpower with the required
skill-set can be arranged to execute the task effectively. Last
but not the least, the top management leadership in identifying
the long-term vision to utilise such technologies becomes very
important to channelise the efforts along with the availability
of funds to support the task of infrastructure development.

Post-pandemic growth will depend on metrology
Given the significance of measurement science in the Indian
industry to boost trade and in developing new technologies, it
becomes critical to realise the value of the metrology domain in
order to improve social-economic outcomes. At the same time,
ensuring adequate coverage of metrology in the course curriculum
& highlighting relevant issues will help raise public awareness &
enhance their participation to benefit stakeholders in the long
run. Especially when the entire world has been badly affected by
COVID–19, the post-pandemic growth will vastly depend on
metrology to provide quality infrastructure in order to address
global challenges utilising different digital technologies. ☐
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“The more reliable alternatives you
have, the more you are ensured of
manufacturing continuity”
…says Diego Graffi, Managing Director & CEO, Piaggio Vehicles – a 100% owned
subsidiary of the Piaggio Group and a manufacturer of commercial vehicles & twowheelers – in this tête-à-tête with Juili Eklahare. He unfolds how the industry
requires a new clarity of rules, how the company is investing in digital technologies
specifically in its sales & marketing department and how all the people involved in the
automotive sector need to take advantage of the government incentives. Excerpts…
2020 was clearly a tough year for everyone, including
Piaggio. Can you highlight the lessons learnt from the last
year and the corrective measures taken that made 2021 a
better year for your business?
In terms of lessons learnt, I would say that
we have definitely had to put in a lot of
efforts to maintain a certain level of
production, mainly for two-wheelers.
In fact, one of the biggest actions that
we have taken is to initiate a stronger
programme of localisation of parts
that we were previously buying from
outside of India, especially China.
We also had to pay a lot
of attention to cashflow management.
In addition to
that, we have also
streamlined a
programme for
cost reduction,
which the entire
automotive
industry
has
been
doing,
eliminating
that that was
not
absolutely
necessary
for
supporting
the
business
growth.
Besides this, we have
initiated
training
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& coaching programmes for the management line of
our company. Our management line has gone through a
certification of design thinking, and it will help us to improve
our operational efficiency.
What kind of digital technologies & solutions helped
your company to streamline the manufacturing and
other operations?
We have been investing in digital technologies for sure – not
so much in our manufacturing processes as much as in our
sales & marketing. We have introduced a lot of tools to our
dealers, where they all have invested in digital, and we have
initiated our e-commerce web-portal for sales of line for our
vehicles – both commercial vehicles & two-wheelers.
Instead of digitalisation, we have initiated a programme
for automation for our manufacturing processes like welding,
etc, to improve the efficiency & quality of the final product.
How are you working on reducing your dependency on
a single vendor and restrategising your procurement
processes with more alternatives?
For many important components, like engine
manufacturing, we traditionally had a single source. And
for some important parts, due to the lack of availability of
certain technologies in India, we have to rely on overseas
sources, mainly coming from China. For example, for
aluminium, casting wheels, crankshafts & other engine
components, we were buying completely from China. The
strategy that we have been putting in place, even before
COVID-19 came along, was to go completely local as much
as possible. So, we have initiated a strong programme
for scouting in India. The level of localisation for parts
we have – both four-wheelers & two-wheelers – is in the
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With a professional experience of more than one and half
decades, Diego Graffi holds a degree in Mechanical
Engineering. He joined Piaggio in 2006, as Head of Vehicles
Purchasing, with increasing responsibility until he became
Head of Group Materials and Components Purchasing. In
June 2017, he was appointed as CEO of Piaggio Vehicles.
Before coming to India, he had been following
developments in the country keenly for nearly a decade.

range of 90-95%, depending on the vehicle platform. The plan
is to go beyond 98% of full localisation of parts by the year
end. We have also initiated a programme for insourcing of
some important parts. The strategy that we have decided on is
localisation in India and at the same time, avoiding dependence
on a single vendor – one of the lessons that we have taken out of
COVID-19 is that the more reliable alternatives you have, the
more you are ensured of manufacturing continuity.

segment. All these factors will affect not only the revival of
demand but also provide efficiency to final consumers.
As we are slowly getting towards exiting the pandemic, what
is your outlook on the recovery and the growth momentum
in the automobile industry in the coming months?
I think, going forward, we require a clarity of rules and a clarity
of way in which business can restart pan-India. The increase
of vaccination programmes will not help eliminate the virus
but will help reduce its consequences. There is still a hidden
fear of a third wave and its consequences in terms of another
lockdown at all levels, channel network,
banks, NBFC, customers and big firms.
At the moment, the assumption that we
can recover the business is good.

What do you think of the scrappage policy by the
government of India? Besides boosting automobile sales,
do you think it will help decrease the
raw material cost?
The scrappage policy will definitely help
remove highly polluting & unsafe vehicles
from the roads of India. The availability THE INDUSTRY REQUIRES
of raw materials will definitely increase A NEW CLARITY OF RULES Can you tell us about the investment
pan-India and at a more affordable cost,
plans and new launches from Piaggio
depending on the capacity of the creation
Vehicles in India?
of the network for a scrappage centre.
In the last three years, we have had the highest amount of money
invested ever seen by this company in the last 20 years, both in
What is your 2021 plan for EVs? Where do you see the two-wheeler and CV portfolio. This investment has been quite
circular car economy path heading?
relevant, not only in the transition to BSVI but also from the
Our strategy is to be as much powertrain-agnostic in our technical point of view. We had a clear plan to extend our product
entire two-wheeler portfolio as possible. Going forward, portfolio both in the two- and three-wheeler space. I would say
I feel that EVs are definitely a potential revolution in the that our product portfolio in both the segments is quite complete,
two-wheeler space in India. As for the circular economy, all is BS-VI compliant and also has a good availability of good EV
the people involved in the automotive sector need to take solutions. I don’t think 2021-22 will call the need to invest a lot of
advantage of the incentives, programmes and efforts given by money in terms of new products or manufacturing capacity. We
the government, both at the local and central level, in order will take advantage of the investments we have already made. As
to improve efficiency & proficiency. The efforts coming in the of now, we need to see the recovery in demand in both businesses
form of incentives from the government, like FAME II and PLI going forward to proceed with the next phase of investment – the
schemes, are expected to be a big support to the automotive next phase of expansion will be in the later phase of 2022-23. ☐
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The road to a
sustainable supply chain
Supply chains consume resources on a large scale and are, therefore, responsible for a
major contribution to carbon emissions. As it's the new normal for the industry, it's the
new normal for the environment, too. For sustainability, it's important to have supply
chain visibility. The Viewpoint finds out what the green supply chain strategy should be
like and where India stands in adopting digitalisation in supply chain management.

Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net

“A key part to supply chain tracking & management are sensors,
wireless communication modules and cloud infrastructure”

Digital supply chain is a prerequisite for green supply chain as it brings transparency
into the system. A testimony to our digital capabilities in supply chain management can be
witnessed in the way critical COVID-19 vaccine storage and disbursal was/is being handled.
A key part to supply chain tracking & management are sensors, wireless communication
modules and cloud infrastructure. India needs to become completely self-sufficient in the
production and management of these resources, to make the whole concept of digital supply
chain cost-efficient enough. Many state/municipalities COVID-19 management practices
showcased the usage of IoT-based dashboards, software algorithms and mobile apps in their
war rooms. This has proved that India already has the capability to rise to global standards
and it is just a matter of time. Moreover, circular supply chain will complete green supply
chain and companies should encourage green consumer practices for the proper disposal &
recycling of goods. Plus, we must go local in terms of demand and supply as much as possible.

Sharmila Annaswamy,
Industiral IoT Analyst,
IoT Analytics

“COVID-19 has taught us that India is both a global market & a global consumer”

Independent judiciary and executive branches, like the Enforcement Department in India, should
collaborate with policy makers to account for a company’s carbon footprint. However, there are watchdogs
for the same globally; the compliance is not a mandate as of now. No matter how well we structure a green
supply chain strategy, the bottleneck to its acceptance would be rewarding carbon credits and penalising with
the same to those who do not comply. First world nations have to accept that they have contributed to a
majority of carbon emissions per capita and thus, will have to proactively participate in the formation of such
compliance by their companies. COVID-19 has taught us that India is both a global market and a global
consumer. A global database of manufacturers (similar to what HSN is for products) and shipping lines must
be formulated. Their ratings should be updated & closely monitored & carbon neutrality should be rewarded.
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“One of the most important factors contributing to
supply chain success or failure is transparency”

A green Supply Chain Management (SCM) is the need of the hour in order to have an
efficient ecological/energy balance in the universe. In the context of the Aatmanirbhar Bharat
Abhiyan programme and the ambition to ‘Make in India’ for the world, the need for a robust
SCM at par with global standards will be very essential. In a situation like this, the need for
digitalisation in SCM is crucial. Stemming from digital transformation, the fourth industrial
revolution would allow firms, when developing supply chain management strategies, to attain
flexibility & agility, thereby creating more value. This end-to-end supply chain connectivity
through the era of digitalisation could place firms in the position of competitive advantage
where they would be able to meet customer-changing needs more efficiently. One of the most
important factors contributing to supply chain success or failure is transparency. As consumers
demand higher quality products with more personalisation, the supply chain becomes more
complex and demanding.

Navid Talib,

Manufacturing Operations Head,
Honda Cars India

“GSCM should become a part of corporate strategy”

For a good green supply chain strategy, firstly, we need to establish long-term sustainability
goals and then try to cascade good practices all the way down to lower-tier suppliers. Secondly,
we should emphasise social and environmental responsibility, along with economic
considerations, at every level of the supply chain. And lastly, the promotion of the best practices
should be encouraged. There is a need to interact directly with the procurement people at tier-1
suppliers, with an aim to create a cascade of sustainable practices that flow smoothly throughout
the supply network. Green Supply Chain Management (GSCM) should become a part of
corporate strategy and business goal. The implementation and initiative should focus the entire
cycle from the start till finish (designing to recycling). In India, digitisation is huge these days, but
the mindset change from ‘digital equals computers’ to ‘digital in everything’ is still very much a
work-in-progress. The rapid and continuous growth of Indian industries has brought great
challenges towards energy resource security but the industry’s concern towards the environment
is comparatively very low and the knowledge on sustainability practices limited.
Lancy Barboza,

Managing Director,
Flomic Global Logistics
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“Digitisation is the answer to a transparent supply chain”

India is growing into a viable alternative investment destination on the back of the Government’s

manufacturing linked incentives, as global manufacturing and supply chain get readjusted to the
different situations brought about by the pandemic. To meet its climate goals under the Paris Agreement,
the country will have to further ramp up its efforts to decarbonise the industrial sector. COVID-19 has
taught us that India has a huge opportunity to emerge as a preferred business destination during and
after the pandemic. As for a transparent supply chain, digitisation is the answer, and this is slowly visible
now. The remarkable growth of e-commerce in India has raised the expectations of customers to
increased service levels, highlighting an urgent need for the private sector to adopt newer supply chain
technologies to become more competitive. In fact, e-commerce, a part of the overall digital supply chain
theme, has the potential to grow significantly by 2026 given the way it is expanding.

27

D E F E N C E M A N U FA C T U R I N G

FOCUS

Growth & opportunities in India’s
defence manufacturing industry
India, lately, has increased its pace towards becoming self-reliant when it comes to
manufacturing defence products. This can be attributed to various reasons, including
growing India’s status as a defence manufacturer. The Government of India has taken
various steps to enable this shift of power from being reliant on exports for defence
products to becoming Aatmanirbhar on the front. The article
SM Vaidya,
discusses the role of MSMEs, challenges and the policies in place
Executive Vice President
and Business Head,
Godrej Aerospace
that can help India shape its defence manufacturing platform.
The aerospace and defence sectors have gathered
momentum lately with the defence reforms, and Indian
companies are getting the opportunity to prove themselves
through privatisation, driven by the government’s ‘Make in
India’ initiative. Privatisation has the potential to introduce
updated technologies and state-of-the-art capabilities, making
India a major potential area for manufacturing activities.
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The role and importance of MSMEs
in defence & aerospace
MSMEs have also played a very important role in boosting
Defence and Aerospace (D&A) manufacturing. About 80% of
the parts and subassemblies are being manufactured by
MSMEs. The government has undertaken various initiatives
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in order to provide opportunities for MSMEs in defence
manufacturing. The revised definition for ‘MSME’ has also
helped many industries reap the benefits of orders reserved
for such companies.
Till recently, MSMEs were affected primarily due to the
lack of funding, poor infrastructure, dearth of opportunities
and lack of technology availability. To overcome this, the
government has taken various initiatives to help MSMEs,
including a dedicated fund of ₹50,000 crores, the disallowance
of global tenders for procurement of up to ₹200 crores, DPSUs
mandated to buy at least 25% of the total requirement from
MSMEs, offset multiplier benefits and other liberal policies.
Today, opportunities are available to participate in the Indian
defence and space sectors as well as the global aerospace
market. This is because of the cost reduction pressure or
China exit policy, and this will keep the defence & aerospace
industry sustainable and investments justified. Many of the
state governments have declared various fiscal incentives for
MSMEs, which include capital investment cash subsidies,
interest subsidies, reimbursement of VAT, subsidy in power
tariff and electricity duty, assistance for skill development etc.
Setting up a project management unit to support contract
management will help reduce delays in procurement.

Where India falls short & the influence of digital
Some of the other challenges constraining the growth of
the Indian aerospace industry are the lack of raw materials
being manufactured in India that meet global aerospace
standards, non-availability of requisite machines and tooling,
as well as the absence of certification bodies, agencies for
meeting aerospace’s international standards, etc. Hence, the
projects that are currently available to Indian manufacturers
are low on technology, and most of them are for structural
assemblies and parts. The government has increased the FDI
limit in the D&A sector to 74% in specific technologies and
49% in all products, which will make OEMs comfortable
transferring sophisticated technologies to their subsidiaries
in India. The SRIJAN portal gives details of products or
spares which currently are being imported by the MoD and
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It is important for the defence companies
to identify and prioritise the technologies
and capabilities that align with their
overall business strategy and R&D plan

DPSUs, and there is the opportunity for indigenisation with
their annual import value & product specifications.
Establishments like DGQA and DGAQA have made adequate
changes in their way of providing quality assurance coverage
for self-certifications to suppliers. With the increase in
demand for exotic alloys, it will be economical heat batch for
raw material suppliers, like MIDHANI, HINDALCO and
others, making raw-material availability easier. Indian
machine tool suppliers already have tie-ups with global
machine tool associations; however, it’s a long way to go for
PLC controllers where very few are dominating globally. It is
similar for CAD/CAM/CAE software, where efforts are
initiated through government labs; however, currently, we
have options available in the market.
Digital technologies have also been significantly
restructuring the nature of combat and the nature of business,
and defence companies are slowly transforming nearly every
aspect of how they operate in order to compete. But even as
they do so, it is important for the defence companies to
identify and prioritise the technologies and capabilities that
align with their overall business strategy and R&D plan. In
addition, companies need to engage the entire enterprise in
these efforts, from products and services to production
facilities to back-office functions.
The Technology Development Fund (TDF) scheme,
launched by the government to encourage private sector
participation, especially MSMEs, takes account of the
indigenisation of defence products, subsystems and
components. It can also be used for developing cutting-edge
technology for defence applications. The major hurdles for
any private sector, especially MSMEs for product
development, are as follows:
1. No funding for development & no long-term commitment.
2. Unavailability of test facilities.
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3. L1 concept, irrespective of the quality.

The solutions in place
TDF is not only aimed at funding technology development
but also addresses the above issues. The TDF encourages the
industry to think about the product specifications that are feasible
to manufacture. The greater weightage (about 95%) is given to
technical & design capability and lesser to financials. The L1
concept does not exist here, and technically-sound companies are
awarded projects. Of the total cost, 90% is borne by DRDO. The
various monitoring groups like Project Monitoring and
Mentoring Group (PMMG) and other technical committees
support the company for all the technical and project management
issues. The scheme allows consortium of industry to industry,
academia and all the above. Another big advantage of this scheme
is the industry and DRDO jointly holding the Intellectual
Property Rights. The country needs Made in India products, and
this scheme gives all the resources and support to the industry.

The newer prospects for the future
The DRDO recently also announced that it is gearing up to
provide the Indian military with a dozen new indigenous
weapons and systems over the next two years. The weapon
systems that will be delivered to the military between 2021 and
2023 to strengthen its capabilities include Beyond Visual Range
(BVR) missiles, India’s first anti-radiation missile, anti-tank
weapons, anti-drone systems, guided bombs and anti-airfield
weapons. This, combined with the centre’s decision to impose
restrictions on the import of 101 weapons and military
platforms, and the creation of a separate budget for domestic
capital procurement in the current financial year, will open up
newer growth opportunities in the sector for the near future. ☐
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Manufacturing on cloud: Reasons why
supply chains should make the move
Digitalisation has seen growing acceptability in manufacturing
since the onset of the pandemic. The future of manufacturing
now is connected, digital, intelligent and automated. A supply
chain can attain all of it with ease with the implementation of the
cloud throughout. The article offers nine reasons to convince
why one needs a cloud set-up within their factory outlay.
In 2020, manufacturing supply chains across the globe were
tested on the limits of their resilience and agility amidst largescale disruptions. Concentrating production to optimise for
costs and efficiency is no longer the only benchmark on which
the success of supply chains of the future will depend – in fact, in
a May 2020 survey by McKinsey, 93% of executives indicated a
plan to overhaul their supply chains. Adding international trade
barriers, like geopolitical conflicts and regionalisation to mitigate
production blackout risks result in diversification of supply
chains and, concurrently, the need to orchestrate manufacturing
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Madan Mewari,
Senior Vice President,
Global Head – Delivery and
Operations (Manufacturing and
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Ganesan Karuppanaicker,
Vice President,
Global Delivery Head –
Digital Transformation,
Birlasoft

supply chain management with long-term growth insight.
Last year, Mexican manufacturers surpassed the Chinese
to become the US’ top trading partner. Manufacturing
footprints and supplier networks, which were previously
curated to leverage differing production costs, are now moving
closer to their target markets. However, depending on the
shape of the pandemic recovery, adaptability will be a crucial
element of supply chains that will survive in the time to come.
According to a BCG report, supply chain complexity leads to
loss of value. Simultaneously, cloud and data-based solutions
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By migrating their operations to the cloud,
supply chain leaders can efficiently and
seamlessly scale up and down, depending on
the economic conditions and market trends

have helped manufacturers bring their business continuity
plans into action, carry out large scale transformations and
bring agility and responsiveness to their supply chains. Moving
forward, the cloud will be the key to masterfully managing this
complexity and turning supply chains into entire value chains
for manufacturers. Let’s deep dive into nine such compelling
reasons behind this much-awaited massive shift.
1. Smarter responses to the volatile marketplace
Manufacturers now operate in a marketplace where supply
and demand no longer move in identifiable patterns. Add to
this the increasing need for customisation across capitalintensive production environments, and a high-precision
response to production planning & inventory management
becomes critical for staying lean and avoiding loss. Moreover,
capturing fluctuations in demand effectively and turning them
into growth waves for the enterprise’s bottom line will be a
crucial business continuity motive for most. Migrating their
supply chain management operations to a data-based cloud
platform can help enterprises tackle these challenges by
leveraging Big Data solutions that capture every movement
within and beyond the enterprise, turning them into highlevel insights for cutting-edge decisioning.
2. The growing need for simplicity and convenience
In an increasingly regionalising production environment,
enterprises with a global presence must mask complexity in their
operations and manage it effectively to minimise operational
hassles. Migrating the supply chain management function to the
cloud can help standardise processes, enforce an intuitive and
collaboration-oriented end-user experience, enable anywhere,
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anytime, any device control and embed end-to-end process
ownership at scale. This also opens up the possibility of
outsourcing supply chain management, which concurrently frees
up resources for innovation and scaling up fast. Moreover,
building centralised control can help enterprises respond to
critical situations and disruptions at the speed of information.
3. Keeping the costs down
Cloud-based solutions bring a significant advantage over
traditional, on-premises supply chain focused ERPs and
systems of engagement in the form of minimal upfront costs,
zero infrastructure investment and operational variability
expenditures, which form the foundation of a lean operating
model. With easy upgradeability and subscription-based
pricing, cloud applications can help enterprises shift from a
capex model to an opex model, thereby simplifying cost-value
relations and lifting pressure from the bottom line. Cloudbased supply chain solutions also reduce the cost of staying
up-to-date with the technical developments of the ecosystem
by releasing new capabilities. Manufacturing enterprises have
shown strong confidence in driving cost reductions and
bottom-line improvements at the back of cloud adoption.
4. Driving business impact at scale
Cloud solutions can help align strategy and execution across
the distributed enterprise. By seamlessly integrating applications
and data from all geographically dispersed sources to a
centralised cloud platform, senior management can strategise
and create cross-organisational and cross-functional impact
and enforce standardisation across processes, systems, regions
and people. McKinsey reports that a global electronics
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manufacturer managed to reduce maintenance costs by 90%
with service-oriented cloud architecture, for example.
Cloud-based supply chains support varying levels of digital
maturity and scales of operations. By migrating their operations
to the cloud, supply chain leaders can efficiently and seamlessly
scale up and down, depending on the economic conditions and
market trends. This agility will be crucial to surviving disruptions
like the COVID pandemic. Many suppliers have gone extinct
due to their inability to thrive in the changing market dynamics
and fluctuating scales of demand.

manufacturers capture demand precisely, even in incredibly fastmoving markets and short production cycles. Increased speed-tomarket is one of the top expectations of manufacturers looking to
migrate their supply chain to the cloud & rightly so. By applying
predictive analytics on data collected from a variety of sources,
cloud-based solutions can open the doors to predictive shipping,
highly accurate demand forecasts for components & products
across the portfolio, determine the best routing paths within the
inventory and outside the enterprise for products in transit and
eliminate other process-based inefficiencies.

5. Democratising access to insights
A crucial by-effect of migrating supply chain operations to
the cloud is extended visibility across the enterprise. By integrating
platforms across the enterprise and collecting data from various
sources, cloud-based supply chains bring granular, real-time
visibility to functions, processes, performance and the extended
ecosystem, which feeds into high-precision top-level insights.
Moreover, by leveraging a centralised data repository,
cloud-based supply chain solutions can deliver relevant insights
to the right personas within an interface that streamlines
processes across verticals, supporting demand managers with
the correct forecasts, real-time downstream visibility and
production capacity over time.

8. Single data, multiple functions – The end of silos
Siloed functional improvements can land manufacturers into
cost black-holes that are indifferent and unaware of variables
beyond their function. Cloud-based supply chain solutions
obliterate the challenge of siloed initiatives and bring a single
view of the enterprise across departments.
This opens the door for cross-functional collaboration within
the enterprise and with suppliers & customers. Moving beyond,
enterprises should look at AI-based solutions that consolidate
enterprise intelligence and democratise instant access to the
workforce that orchestrates day-to-day supply chain operations.
Such solutions can eliminate productivity lapses and time lags
from critical processes and simultaneously deliver an improved
stakeholder experience both inside and outside the enterprise.

6. Bedrock of innovation and experimentation
In the race to modernise their supply chain operations using
Industry 4.0 paradigms, many manufacturers are running pilots
and developing innovative use cases using technical levers that
spur improvements. However, only 25% of these pilots deliver
impact at scale, while 61% indicate the lack of ROI as a significant
challenge in moving past this pilot purgatory. Most lack the
infrastructure to implement them at scale.
According to a McKinsey case study, developing an IT
platform that supports experimenting and scaling pilots that
bring demonstrated value, emerged as a top priority for an
automotive supplier. In a digitally hyper-connected mesh, the
cloud forms the bedrock of innovation for scaling IoT and AI
pilots and implementing them globally.
7. Increase speed to market
Cloud-based supply chain
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orchestration

can

help

9. Hedging your bets in favour of long-term growth
The rules of supply chain excellence are changing, and cloud
solutions are the need of the hour. The future of manufacturing is
connected, digital, intelligent and automated – none of these
paradigms is achievable at scale without a centralised cloud
platform. Moreover, 2020 has helped manufacturers see more
clearly the relationship between their IT strategy and revenue.

Final words
To lead in the future, manufacturing supply chain leaders
must formulate a value-driven, staggered approach to their
cloud adoption strategy and prioritise investments in innovating
and delivering with agility & resilience. Enterprises must
consider their cloud strategy as a top priority in their quest for
supply chain modernisation. ☐
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Opening up new degrees of
freedom in machine design
The power of linear motors has been recognised by more and more people in the industry.
Linear motors have a much advanced accuracy & repeatability, all thanks to the fact that they do
not depend on mechanical drive components, such as ball screws, rack &
Angela Vogt,
Product Management
pinions, etc. This article talks about the advantages & requirements of
Drive Technology,
Beckhoff Automation
linear drive technology and the approach of the modular coil concept.
info@beckhoff.co.in
Linear motors allow direct transmission of the motor power
to the load to be moved and are, therefore, also called direct
drives. No additional mechanical transmission elements are
required, which would otherwise have to be taken into account in
the design. This represents a decisive advantage over conventional
mechanisms, such as rack & pinion, spindle & toothed belt drives.

Linear drive technology –
advantages and requirements
Due to the direct transmission of the linear motor power,
a backlash-free construction between the motor and the load
can be realised, which makes high-precision applications
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possible. The linear motor is, therefore, a wear-free drive and
does not require regular maintenance. Since a linear motor
eliminates the speed-limiting components through the direct
operating principle, applications with the highest demands
on speed & dynamics can be operated without any problems
& with maximum precision at the same time.
Even if the mechanical, backlash-prone transmission
elements are eliminated by the use of a linear motor, other
structural components, such as adequately dimensioned guide
rails & bearings, are required. In addition, there is an individual
machine carriage which provides for the mounting of the coil
part as well as other machine components. These structural
components are indispensable for the completion of a linear axis
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With the optimised product design and the
modular coil concept, the linear motors from
the new AL8000 series achieve high peak
forces in the smallest of installation spaces

based on a linear motor and often pose a challenge to the design.

Simplification through symmetry & modularity
In order to enable the designers to work as flexibly as possible
despite machine-specific requirements, the development of the
AL8000 linear motors from Beckhoff focuses on a symmetrical
design and thus, the realisation of the simplest and most uniform
machine design is possible. The main approach is the modular
coil concept and it aims to facilitate the design of the individual
machine carriage with regard to the attachment of the coil part
and to create a common basis for different machine types or
different coil parts.
In line with the modular concept, the entire coil part is
assembled from individual identical segments during final
production. These segments represent the smallest modular
unit of the coil part and comprise three motor windings. The
shortest linear motor in the series, therefore, consists of one
segment or three motor windings. Depending on the force
requirements, the linear motors can be assembled from up to
15 segments, so that peak forces up to 6,750 N are possible in
a compact design. The coil part, therefore, always comprises a
multiple of this smallest modular unit. As a result, the linear
motor series is systematically and symmetrically extended,
resulting in the following constructive advantages:
• The series connection of identical and space-optimised
segments results in a compact design of the coil parts.
Since the new linear motors are optimised for such a high
force density, this effect becomes clearer with increasing
force demands. The coil part is, therefore, extremely short,
and as a result, the travel path and thus, the entire machine
can be designed shorter and for a minimised footprint.
• The modular coil concept also enables an exactly
symmetrical structure of the coil parts, i.e. they always have
the same drilling pattern grid within one of the widths due
to always using the same stator segments. Thus, regardless
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of the length of the coil part, the respective distances are
identical both within a longitudinal row and within a
transverse row of the drilling pattern. In this way, the
machine manufacturer can use a uniform drilling pattern
for the machine carriage and flexibly use the longer or
shorter linear motor within a width without having to make
any structural changes. It is also possible to manufacture a
machine carriage for the largest motor in the 130 mm width
across all widths and to install each coil part of the smaller
width AL804x (80 mm) in addition to the shorter versions
of the same width. However, the symmetrically uniform
structure does not only bring constructive advantages.
Plus, an even force build-up and a homogeneous heat
distribution over the entire coil part is also realised, which
enables optimal machine operation.
• In addition to the coil parts, the magnetic plates also have
a uniform drilling pattern within a width group, so that
magnetic plates of different lengths can be used flexibly
within a width.
If the entire linear axis is considered, cables and the associated
drag chains are also required, in addition to the linear motor and
the mechanical components. Here, too, the linear motor offers
advantages for the machine manufacturer by combining the
power supply with the thermal protection contact. Due to the
merging of the two cables, one cable is omitted, which would
otherwise have to be installed from the linear motor through the
machine to the control cabinet. This not only significantly
reduces material expenditure, but also minimises installation
effort & space requirements in the drag chain.

Applicable to a wide range of applications
Any linear motor can be designed within the modular coil
concept and covers almost every force and speed requirement.
This enables a suitable drive solution for almost every linear
application. ☐
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How to choose the right
End of Arm Tooling
End of Arm Tooling (EOAT), or the end-effector, is a central characteristic of robotic
technology. It’s safe to say that they are the less acclaimed heroes of process automation.
Updated EOATs can move faster while keeping parts & products safe.
Sunil Raibagi
Managing Director – Asia,
This article talks about selecting the proper EOAT, how it can perform
Vice President – Strategy &
Business Development,
Zimmer Group
a wide range of tasks & how end-effectors are getting smarter.
End of Arm Tooling (EOAT), also called the endeffector, is the part of a robotic cell which handles different
components and modules that help communicate with the
overall system. EOAT devices vary by applications and are
an essential component of a robotic cell. Selecting EOAT
parts can be one of the most difficult aspects of building a
robot-working cell but can be made easier if we understand
the end-users’ needs well.
A robot provides us with movement, but the EOAT
helps in achieving processes, such as gripping, rotating,
holding, gluing, machining, DE burring, painting, welding
etc. Sometimes two or three processes are combined in the
same EOAT.
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Picking the right end-effector
Selecting the proper EOAT to increase versatility is based
on the end user’s needs and familiarity with the robot
integrator. End-effectors are available in both angular &
parallel style and are actuated electrically, hydraulically,
mechanically or pneumatically. Pneumatic EOATs are used in
the majority of the tooling and also accommodate most of the
handling & packaging applications because of their weight-topower ratio. However, they also provide less control over grip
forces and are less flexible than electric EOATs. Hydraulic
EOATs can generate high clamping forces and can actuate
quickly. The selection of a certain type of end-effector should
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Nowadays, the end-effectors are becoming smarter
and more powerful as Machine Learning software and
safety features are getting integrated within the EOAT
itself, along with an ability to see

be done depending on power consumption, size, complexity,
weight and other requirements.
EOATs must also be versatile in the types of objects that
are handled during the manufacturing or packaging process.
Some objects require a light touch and must be handled
delicately. Pneumatic and electric grippers can be adjusted to
decrease the force of their grips and can get feedback through
force torque sensors embedded in systems.

Versatility of the end-effector
The robotics market is trending towards hybrid tooling
and can run either electrically, hydraulically or pneumatically
– the end-effector can perform a wide range of tasks by using
several tools. Engineers no longer have to use only one
tooling technology to meet an end-user’s needs.
The pneumatic power source is widely used in the
industry because of their weight-to-power ratio. They are
readily available and are capable of applying powerful forces
at great speeds. They are the most effective for generating
force and motion simultaneously. Nowadays, electric
grippers are becoming more popular as our new series offer
weight-to-performance advantage similar to pneumatic
grippers but with control & flexibility. They are mostly suited
for all Industry 4.0 applications.

Being adaptive to different product forms
Further, the style of tooling that best suits a particular
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application must be considered. And if products will change
frequently, the end-effector should also be capable of
changing or adding fingers to adapt to different product
forms. Adaptive grippers help in the production & packaging
of mixed products due to the automatically adjusting EOATs.
When a robot is multi-tasking, it is also possible to change
end-effectors using tool changers. Tool changers have smart
connections, such that all related pneumatic, power, bus and
sensor contacts are provided.

End-effectors get more intelligent
Nowadays, the end-effectors are becoming smarter and
more powerful as Machine Learning software and safety
features are getting integrated within the EOAT itself, along
with an ability to see. For example, conveyors are getting
replaced by Automated Guided Vehicles (AGVs) along with
bins containing mixed products. Random bin-picking is a
typical application becoming one of the essential features of
the system. Vision-guided robots are equipped with
appropriate tooling to pick randomly oriented parts from a
bin and place them down for the next step in the process. The
tooling must be able to cover a wide range of products and
processes, and advanced EOAT is making this a reality.
Zimmer recently built a pickling, machining, fixing and
assembly cell with the end-effectors for woodworking
Original Equipment Manufacturer (OEM). This concept, as
it turns out, resulted in being very unique and won the
German Innovation Award recently. ☐
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TwinCAT Analytics software
Beckhoff recently offered the TwinCAT Analytics software with a complete readable PLC code. Other basic features of TwinCAT Analytics are workflow from acquisition of data through to its storage and analysis to Data acquisition: The TwinCAT Analytics Logger is responsible for logging
dashboards for continuous machine monitoring. Traditional condition monitoring the data. It records data from the PLC and the process image in a cyclealgorithms are now also available in TwinCAT Analytics
synchronous manner & stores it in a file or transmits
using simple configuration with no programming
it to the outside world.
requirements. This addition optimises both the
Communication: It uses MQTT protocol & features
standard workflow & spontaneous measurements,
simplified IT set up based on the publishersuch as during machine commissioning or service.
subscriber pattern.
All condition monitoring algorithms are available
Data historization: For storing machine data in
in the analytics toolbox and can be easily dragged to
databases the TwinCAT Analytics Storage Provider
the Analytics editor and configured. After using the
features corresponding interfaces and carries out all
‘Start Record’ function, the results will then be Easy-to-configure condition monitoring functions required data handling.
provided at the output of the algorithms, and they
Data analysis: For data analysis, the two engineering
can be displayed clearly & graphically in the charting tool based on the products Analytics Service Tool and Workbench are used. Both have an
interaction between TwinCAT Analytics and TwinCAT Scope View.
identical structure and provide a graphical configurator for analysis.
Machine operators and service engineers consequently have an easy-to- Dashboard: To implement a continuous data analysis, the application designer
use solution at their disposal with the TwinCAT Analytics Service Tool (TE3520) or analyst can use the TwinCAT Analytics Workbench to automatically convert
and can interpret the clearly presented results. Continuous monitoring with the the configuration into PLC code that can be activated, read and edited. Based
aid of the condition monitoring algorithms can be configured just as conveniently on the PLC code, the user can also generate a web-based dashboard with a
in the TwinCAT Analytics Workbench (TE3500) and converted automatically into modern tile design since for each algorithm at least one HMI control is available.
Beckhoff Automation | Pune
Email: info@beckhoff.co.in | https://www.beckhoff.co.in/hi-in/

Cobot gripper with FreeDrive button
The Zimmer Group recently debuted the fully electric Human-Robot- Safety first
Collaborative (HRC) gripper model HRC-03 with a new function. The HRC- The HRC-03 has no sharp edges and is designed so that accidental snagging is
03 is a typical two-jaw parallel gripper that has a maximum stroke of practically impossible with its all-round shape. This functionality in conjunction
10mm per jaw and can be connected directly to
with a mechanical self-locking of the jaws and the
the tool I/O connector on the robot flange (plug &
associated gripping force maintenance offers maximum
play). The new feature of the e-gripper is the
safety in every application. Even with an emergency stop
‘FreeDrive Button’, which is conveniently located
or power failure. All HRC grippers including the HRC-03
directly at the upper end of the HRC gripper and
meet the high requirements of the protection principles
allows switching of the robot into free drive mode.
according to ISO / TS 15066 (HRC standard) and are BG /
Thus, the robot can be moved freely by hand to
DGUV-certified. The HRC-03 gripper is driven by a
any position.
Brushless DC (BLDC) motor, which has almost no wear
This ingenious feature directly on the gripper
and thus provides excellent operational safety.
itself allows the operator to have both hands free
Extension of the HRC gripper series
to guide the robot. Before this, he had to press the
While the HRC-03 version is fully electric, the HRC-04
free drive switch on the robot’s control pendant
gripper appeared as a pneumatic model with a
with one hand and thus only had his other hand HRC-03 with FreeDrive button
maximum working stroke of 6mm per jaw. The HRC-05
available for robot guidance. The gripper is
available with an analog position sensor or with two digital sensors, is a pneumatic two-jaw angle gripper with a maximum stroke of 37.5
which is already sufficient for many simple applications. In addition, the degrees. In addition, both the HRC-05 & HRC-04 grippers have an integrated
gripping force of the HRC gripper can be adjusted manually in four stages valve technology for maximum ease of use and significantly less compressed
air consumption than conventional solutions.
- from 50 N to 190 N.
Zimmer Group | Pune
Email: info.in@zimmer-group.com | Tel: +91-9130 083 828

38

EM | Aug 2021

NEWS

TECHNOLOGY

Robotics integration as machine components
B&R Automation offers the most advanced form of robotics integration –
with robots seamlessly incorporated in the machine's control logic.
Whether it's a press brake, transfer machine or machining centre,
machines & robots share the same processor and memory. Robot and
machine are fully synchronised with a jitter of less than one microsecond.
Having a common DC bus for machine and robot drives enables maximum
energy efficiency. The company offers ABB robots as an integral part of its
automation system. Customers benefit from unprecedented precision in
synchronisation between robotics and machine control.
Merging robotics and machine control into one unified architecture
enables manufacturers to embrace the trend of mass customisation and
optimise their batch-size-one processes. The ABB robots are programmed in
B&R's universal engineering environment, just
like all other automation components. The
robotics controller is an integral part of the
machine control application. For machine
developers, it makes no difference whether they
have to integrate a single motion control axis or
an entire robot into the machine. The tools, the
engineering environment, and the company’s
contact person are always the same.
Since the robot no longer requires a
dedicated controller, all interfaces between
the machine and the robot are eliminated.
The movements of the robot and all of the mapp technology in metal
machine's motion control axes can be
synchronised with microsecond precision.
Thanks to the integration, the robotics no
longer require a separate control cabinet and
operator panel. Hardware costs, development
overhead & machine footprint all shrink
dramatically. This flexible and advanced
solution allows the robot to be operated from
the same user interface as that of the CNC
machine. This eases high-speed activities
and tool handling.
The key advantage of using robotics in OPC UA in automotive
machine tools is their flexibility. Most
systems can readily be moved from one task to another. CNC machines
are brilliant at performing one specific task at a time, whether it's cutting,
drilling or milling. A robot can do all of the same functions as a CNC
machine and even more. The implementation of robots in machine tools
is also less expensive. As per the report, it is estimated that a robot is
30% less costly than a machine tool with a similar workspace.
Fast & easy software development
B&R's mapp technology allows machine tool manufacturers to develop their
application software faster – and test it more quickly, too – with mapp

components providing extensive options for simulation and diagnostics.
The B&R system offers machine tool manufacturers an integrated,
multi-channel system with control and CNC running on a shared
processor. This allows the CNC system to read and write variables on the
controller with exact synchronisation and use them in both standard and
user-defined function blocks, making it easier to implement user-specific
machining functions.
Integrated safety technology
B&R's integrated safety technology makes it possible to design genuinely
modular machinery and equipment. With POWERLINK, safety-related and
standard machine modules can be combined in a single network.
The company offers a complete PLCopencompliant library of safety functions for
mechanical, electrical & hydraulic press
applications. The company’s integrated safety
technology complies with the applicable
industrial safety standards, i.e. IEC 61508, IEC
62061 and ISO 13849. The benefits of
integrated safety technology are: increased
machine modularity, a single safety application
for many machine options, streamlined
mechanics and reduced machine footprint.
OPC UA for seamless connectivity
Vertical and horizontal connectivity is a core
component of the Industry 4.0 concept. OPC
UA simplifies line integration and connects
production management systems (SCADA,
MES and ERP) to the user’s machine tools.
The company has tightly integrated OPC UA
into its automation products. Any controller
from the company can be operated as an OPC
UA server or client. They are also continually
implementing new PLCopen function blocks
for OPC UA.
Focusing the future
As the government accentuates 'Make in India' and 'Aatmanirbharta', the
spotlight is on the Indian manufacturing sector. Going by the industry
reports, there is an encouraging response to the Indian machine tools
industry, and it is predictable to grow more in the coming years. The
machine tool industry is gaining importance and has started adopting
innovative solutions. The technology advancement in the machine tools
industry is driven by the user industries' demand for more automation
and increased productivity. As the industry continues to adapt the digital
technologies, we can expect more machines to be manufactured using
advanced automation and robotic solutions.
B&R Industrial Automation | Pune
Email: office.in@br-automation.com | Tel: +91-20-4147 8999
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Tool Changers
Series WWR
+ Secure hold during
pressure drop
+ Extremely flat design
+ Inexhaustible variety of
media transfer systems
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