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Are we diving into
the deep EV waters
without a life jacket?
As the world is getting engulfed in the haze of electric
vehicles, Indian manufacturers are charging their own batteries
with enthusiasm and determination to keep up with the global
competition. But challenges and doubts still persist. The automakers
see a promising future driven by automation and innovation,
while the consumer sees EVs burning into flames. This edition of
Efficient Manufacturing reflects all the levels of the state of mind the
automakers, the government, the stakeholders and the consumers
are carrying around electric vehicles.
The Cover Story highlights the real EV scenario India is in
while the special feature digs dipper into practical alternatives and
innovations. The articles in this edition that explore possibilities,
restraints, forecast and digital roadmaps for EVs, will leave you
with a plethora of thoughts and emotions. The interviews in this
edition cover expert opinions and insights on the current situation,
expectations and demands from the market. Additionally, automation
driving manufacturing processes, systems and performance efficient,
like always, is also in focus.
The Indian manufacturing industry is hoping for teamwork,
collaborations and an EV ecosystem to be built that covers all aspects
including batteries, designing, affordability and environmental
sustainability and with the pace its moving, a brighter future awaits.
Wishing a very happy read to all those aspiring to be a part of
this future.
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EDITORIAL

Ashwini Kumar,

GREEN HYDROGEN EXPERT

India is witnessing a strong growth in
the adoption of electric vehicles across all
categories viz 2W, 3W & 4W in personal in
personal transport, commercial transport,
and public transportation areas. The rise
in oil prices is adding fuel to this fiery
growth and it is expected that by 2030-35
all 2-wheelers sold in India will be electric.
However, the ongoing summer of 2022
has brought out many challenges in the
design and reliability of 2W EV batteries in
tackling the scorching heat and the rugged
Indian terrain. There were several reports
of 2-wheeler batteries having spontaneous
combustions and burning the entire
vehicle to the ground. In most of these
cases, preliminary reports suggest that the
batteries were not specifically designed for
the Indian conditions.
Designing workable batteries especially
for the Indian conditions will be critical
for the success of EV adoption in India.
Where 4-wheelers are designed to be more
resistant to their working environments,
2- and 3-wheelers are designed keeping in
mind their practicality and usability rather
than their sturdiness.
A novel solution adopted by the Indian
industry to counter the battery design
flaws is to use swappable batteries for 2and 3-wheelers. This gives the battery
manufacturers valuable time to inspect and
analyse each battery separately on several
6
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“THE EV REVOLUTION IN
INDIA: FIRE, CHALLENGES
& SOLUTIONS”
parameters and ensure that the batteries are
in their optimal performance conditions and
are no longer a fire hazard.
In addition to drastically reducing
charging times and balancing the
electricity grid load over large-scale usage,
battery swapping stations will also boost
the adoption of EVs across all major
population clusters in India. India does not
domestically possess adequate quantities of
raw materials required for the manufacture
of EV batteries (Li-ion) and the BSS model
will favour the recycling of batteries and
encourage research into newer chemistries
for electricity storage for EVs.
The worst thing about any EV fire is
the severity of such fires and how they
cannot easily be managed by existing firefighting equipment’s, and techniques and
India’s entire fire-fighting apparatus will
need to be overhauled to deal with EV
fires. The potential threats of EV fires
are also during its period of charging and
reports indicate that fires during charging
of the EVs have reportedly destroyed
homes and taken lives.

Indian automotive industry has not seen
many personal 4W EVs catching fire and
thus it seems that the 4W vehicles presently
available in India are suitable to the Indian
climate. However, the number of 4W EVs
sold in India is a mere fraction of the total
number of EVs sold, when 2- and 3-wheelers
are added. The solution lies in ensuring that
EVs are designed keeping Indian climate &
road conditions in focus.
Another big challenge for the EV
industry is procuring clean electricity to
recharge the batteries and always having
substantial electricity available on demand
for the customer to come and charge their
vehicle at a charging station. India is a
power deficit nation, and all its aggregate
electricity production including its imports
of electric power from Nepal & Bhutan
cannot meet its daily demand even now.
In such circumstances, if large portions of
India’s electricity are diverted to charging
EVs and batteries at BSS, then we may see
a further shortage of electricity to meet
India’s daily demand.
Irrespective of the challenges faced by
the EV industry, the potential growth of
EVs will be significantly beneficial to India
and its overall economy. Reduction in the
fuel import bill will drastically improve
the budgets of government programmes
thereby improving the quality of life of
Indians. ☐
EM | May 2022
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HIGHLIGHTS
MoUs, events, collaboration: a lot has happened in the manufacturing sector in this past month.
Among other things, Markforged partnered with TechNova Imaging Systems while Michelin
bagged a 4-star rating by the Bureau of Energy Efficiency (BEE). Additionally, Napino Group signed
pacts with EVR Motors, and Hexagon conducted independent research into EV development.
Apart from this, Toyota Group of companies signed an MoU with the Government of Karnataka to
promote green technologies. Lastly, Sona Comstar collaborated with C-Motive Technologies.
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NEWS

TechNova partners with
Markforged to offer 3D
Printing technology
TechNova Imaging Systems recently announced
its partnership with Markforged to offer 3D
Printing technology.

Read more: https://bit.ly/3uXJtSY

Michelin gets energy
labelling instituted by
Bureau of Energy
Efficiency (BEE)
Michelin recently announced that Michelin X®
Multi Energy Z tyre has been awarded with a 4-star
rating by the Bureau of Energy Efficiency (BEE).

Read more: https://bit.ly/3wan3yx

MARKET

Napino Group forges
licensing agreement
with EVR
Napino Auto & Electronics recently signed a
strategic partnership with EVR Motors to develop
and manufacture the Trapezoidal Stator – RFPM
motors for electric two-wheelers in India.

Read more: https://bit.ly/3NhZUA1
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2

3

Hexagon suggests
automakers are struggling
to make electric vehicles
more sustainable

Toyota Group to invest in
green technologies

Sona Comstar partners
with C‐Motive
Technologies to develop
electrostatic drive motors

Hexagon recently published research into electric
vehicle (EV) development, which found that most
automotive companies are more focused on
improving electric car range.

Read more: https://bit.ly/3Lax8Qf

4

Toyota Group of companies comprising
Toyota Kirloskar Motor and Toyota Kirloskar
Auto Parts recently signed a Memorandum
of Understanding (MoU) with the Government
of Karnataka to invest ₹ 4100 crore aimed at
promoting green technologies.

Sona Comstar recently collaborated with C-Motive
Technologies to develop electrostatic drive motors
for electric vehicle (EV) applications.

Read more: https://bit.ly/3stCJL1

Read more: https://bit.ly/3MbwRh3
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www.industr.com/en - a website,

designed with a fresh new look and user-friendly
navigation, updated with the latest information
on the manufacturing technology world
Available on all digital devices globally,
www.industr.com/en is an umbrella
portal that integrates content of our two
magazines – EM (Efficient Manufacturing)
and A&D India (Automation & Digitisation).
Click and be a part of our online community!
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INTERVIEW

“Improvement in steam
cycle efficiency is required”
...says Arun Mote, Executive Director & CEO, Triveni
Turbines, a steam turbine manufacture in India, in this
interview with EM magazine. Mote talks about how the
Indian government’s focus on Aatmanirbhar Bharat envisions
manufacturing to be a more important part of the global
economy and how fossil fuel-based power generation is facing a
decline globally. Excerpts…
How has the market in steam turbine
solutions been impacted by the COVID-19
pandemic?

The threat due to COVID-19 impacted our business in 2020 through lockdowns, travel
restrictions, etc. However, many developing and developed nations have introduced
vaccination programmes and moved towards a ‘business-as-usual’ scenario in the first
quarter of 2021. The threat of another wave subsequently emerged due to the new
COVID-19 variants. However, the teams have adapted to the hybrid working model and
successfully closed numerous enquiries & won orders on a completely virtual basis. The
steam turbine market has improved and is in the upward growth trend compared to 2021.

The steam turbine market size is expected
to be worth around US $36.2 billion by
2030. How will you use this estimate to your
company’s advantage to develop cost-efficient
models to meet its global requirements?

The company is scaling up for the future with investments in facilities along with
enhancing our human capital as we pursue more geography with a broader portfolio
of products and aftermarket services. We also continue to pursue newer segments,
such as API compliant steam turbines, and enhance our product models to meet
customer requirements.

How is climate change enhancing
innovation in your technology & services?

Climate change concerns are calling for improvement in steam cycle efficiency. We are
regularly upgrading our turbines for higher pressure, temperature steam cycles. Also,
advanced blade path is being used to improve the internal efficiency of energy conversion.
Additionally, we are working on alternative energy products to meet environment challenges.
Also, we offer retrofit solutions for aging turbines to improve plant performance.

You say that converting waste heat into
energy could be the next big thing. What are
the steam turbine manufacturing companies
& government doing on this front?

Residual waste is a source of input from the disposal of Municipal Solid Waste (MSW) and
is treated with various Waste-to-Energy (WtE) technologies for electricity generation. Rapidly
increasing industrial waste, along with stringent EU-wide waste legislations, have been the key
drivers for the growth of WtE technology in Europe. The Asia-Pacific market is also expanding
rapidly, owing to significant increase in waste generation by two big developing nations –
China and India – leading to a higher investment thrust by government organisations in India.
The ‘Make in India’ programme is aimed at bringing global recognition to Indian manufacturing
sector. Furthermore, the government’s focus on Aatmanirbhar Bharat envisions manufacturing
to be a more important part of the global economy – the policies are being directed towards
making India more efficient, competitive, resilient, self-sustaining and self-generating.

What is the next step for your company?

Moving forward, we will be entering into the drive turbines segment and will be catering to
the needs and requirements of customers worldwide.
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INTERVIEW

“I see a lot of opportunity
for components
manufacturers”
...says Shatyabrata Das, Senior General Manager, IAC
International Automotive India in this interview with Efficient
Manufacturing. Being an expert in new product development
and strategic sourcing, he discusses how the Indian automotive
industry is coping up advancements in EVs, what still needs to be
done and what the industry can count on. Excerpts...

What breakthrough
changes do you think
the Indian automotive
industry will go through
in the coming decade?

I think EVs are the future. I see an upward trajectory in the Indian automotive industry. The industry has made
a solid foundation post-pandemic. I am hopeful that the industry will achieve a $300 billion valuation by 2026
as projected. Manufacturers are interested in investing in this technology and investment flow into EV startups has witnessed that change. With an increased global demand for Indian auto components and with
support from the government the auto industry is hopeful. This is reflected by the decision of manufacturing
semiconductors and the plans to roll out Bharat NCAP, India’s own vehicle safety assessment program.
Phasing out old polluting vehicles in an environmentally safe manner (Vehicle Scrappage Policy), PLI initiative
and the Make in India campaign are some other great initiatives that second this dance into the future.

Since you mentioned
EV. How do you see the
future of EVs and what
are the challenges?

We are committed to reduce the carbon footprint, main goal being carbon neutrality, and renewable
energy, being the future, will help EVs. EVs are relatively noise-free inside and are overall low-maintenance
cars. EVs are expected to grow at a CAGR of 36% by 2026. Battery market for EV is also expected to
grow in a similar manner. If we manage to get this done, we would be moving in the ideal direction.
The challenge that I see is the charging infrastructure, which needs to be fixed at the earliest. We
need to install maximum charging stations. The world is shifting away from using coal-based energy.
We also need to reduce the dependency on the coal energy to generate electricity because that also
increases the pollution and frankly, defeats the purpose of EVs. We will have to run the charging stations
either on solar power or wind energy. The cost of the vehicle is also a matter of concern. Cost starts from
12-14 Lakh for an EV 4-wheeler which is not a great value proposition.

With automakers
transitioning to EVs,
what are the challenges
expected for component
manufacturers?

Manufacturers are investing heavily in technology and various segments of the industry. EV startups have attracted maximum funding in 2021. Components manufacturers are also investing on
electrification, e-motors, battery development, and power electronics. Major Indian OEMs for passenger
car, commercial vehicle, two-wheeler or three-wheelers are focusing on EVs. The government aims to
develop India as a global manufacturing and R&D hub. I see a lot of opportunity for the components
manufacturers than challenges. But the biggest challenge will be mindsets.

Are electric
cars sustainable?

The large-scale adoption of EVs depends on affordability and battery charging or swapping as I
mentioned. Considering the battery requirement and how we charge them, recycle them, availability of
lithium, how many charge cycles a battery can handle without losing much capacity can change the
sustainability of driving an EV. We are not sure about how much more eco-friendly EVs are than the
run-of-the-mill cars. Once we fix these data analysis issues, I feel electric cars will turn out as the more
sustainable transport options for the future.

EM | May 2022
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TECHNOLOGY

ELECTRIC VEHICLES:
Challenges, solutions & future

India is rapidly moving towards the adoption of electric vehicles, both for personal
and commercial use, and so are the challenges faced by the EV producers. But,
where there are challenges and problems, there are solutions too. The Cover Story
highlights the technological blockages the EV makers are facing, while elaborating
on the solutions that are quickly being integrated into manufacturing platforms.
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Advanced battery design and simulation
solutions enable engineers to optimise
cell design and performance at early
stages of development

Like the two sides of a coin, the electric vehicle industry in
India is emerging with two distinct faces. On one hand, there has
been an increasing acceptance of electric mini transport vehicles
and buses while on the other there has been a spate of news
regarding electric two-wheelers igniting into flames. The point
to note, however, is that India is steadfastly moving towards
adoption of EVs as India’s ambition towards an electric mobility
economy by 2030 was announced in 2016. Further, in a recent
communication by the Ministry of Road Transport and
Highways and NITI Aayog, the government announced its aim
of increasing the share of EVs from its current share of less than
1% to nearly 30% by 2030.
This implies that by 2030, the total estimated number of
electric two-wheelers on Indian roads will be more than 200
million, while for cars and buses, the electric vehicles have been
estimated at 34 million and 2.5 million. To focus on the
manufacturing of EVs, the shift from internal combustion
engine (ICE) to batteries and electric motors is tough. But there
is no denying that it’s a challenge that manufacturers and
suppliers are tackling head on. Faced with new regulations to
help reduce global carbon emissions, original equipment
manufacturers (OEMs) have had no choice but to shift focus
away from diesel and gasoline to batteries. Almost every OEM
has now gone public about their plans for electric vehicles.

Need for motors
Whether it’s an electric car, truck or tractor, traction motors
are vital for making wheels spin. That’s why many automakers
such as BMW, Ford, General Motors and Volkswagen plan to
assemble motors in-house. For instance, Ford is spending $150
million to refurbish its Van Dyke transmission plant in Sterling
Heights, USA, to mass-produce e-motors. General Motors is
also taking a vertically integrated approach with its modular
Ultium Drive power train family, which consists of three
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interchangeable motors. “As with other propulsion systems that
are complex, capital-intensive and contain a great deal of
intellectual property, we are always better off making them
ourselves,” Adam Kwiatkowski, Executive Chief Engineer for
Global Electrical Propulsion, General Motors said in an
interview for a publication.
Taking over the role of the internal combustion engine in car
engineering, electric motors are a fundamental building block of
electric cars, together with the battery and power electronics.
While there are many different types of electric motor designs,
every device has four basic components: a rotor, stator, body
assembly and battery control module. And, there are fewer parts
overall other than the internal combustion engine. An electric
motor typically has only about 20 moving parts versus 200 or
more in an ICE. This motor is an electrical machine that converts
electrical energy into mechanical energy. Most electric motors
operate through the interaction between the motor’s magnetic
field and electric current in a wire winding to generate force in
the form of torque applied on the motor’s shaft.

Automated assembly
So, what are the changes that will take place as an increasing
number of automakers shift from traditional petrol and diesel
vehicles to electric ones? On the shop floor, for instance, as
OEMs and suppliers ramp up EV production, more robots will
be used to assemble smaller parts and subassemblies, in
addition to the entire motor itself. One area that is an ideal
candidate for automation is rotor assembly, where close
tolerances present numerous challenges. Rotor and stator
assembly applications use robots to pick, wind and shape coils
or windings. Robots can also be used for making connections,
pressing the rotor shaft, welding and gluing, plus bolting the
body together. As Patrick Matthews, Global Power Train
Group Manager, ABB Robotics, said in an interview with a
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Integrated digital solutions can help battery
producers achieve cost-effective batteries by
connecting battery design with manufacturing and
establishing a digital thread throughout the flow

leading publication, “The automated injection of glue into
magnet housings is essential to ensure retention of the magnets,
even at very high rotational speeds of 15,000 rpm or more. Test
& inspection also are a continuous activity throughout electric
motor production, with robots constantly monitoring quality
and correct assembly within very tight tolerances.”

Going light

pinning its hopes on a new motor that is suitable to a wide
range of electric vehicle applications. Its axial flux traction
(AFT) motor is modular, lightweight and affordable. The
unique design features a dual rotor, axial flux permanent
magnet combined with distributed windings and a yokeless
stator. Saietta’s first commercial offering, the AFT 140, is
designed for use in mid-sized motorcycles and final-mile
delivery vehicles. But the company claims that other versions
of the AFT motor can be used in other types of EVs.

Vehicle weight is a major determiner of drive range. A 10%
weight reduction can improve fuel economy up to 8%. Manufacturing challenges
Unfortunately, electric drive trains and batteries are
Despite the many economic and environmental benefits
significantly heavier than ICE power trains. To counteract the
increased weight of electric power trains, vehicle manufacturers of EVs and hybrid vehicles, there are challenges with regard
are incorporating advanced lightweight materials into the to the availability and affordability of material used in
vehicle body. Replacing conventional materials with manufacturing these vehicles. Going by the current lithium
lightweight magnesium and aluminium alloys or carbon fibre battery chemistry and no further changes in technology in
can reduce the weight of a vehicle body and chassis by up to power train manufacturing in the four-wheeler hatchback
50%. Vehicle manufacturers must incorporate these materials segment, the total demand for materials is estimated to
intelligently and ensure that weight reductions do not increase from 0.005 million tonnes to nearly 1.6 million
tonnes, as per a report published by The Energy and Resources
compromise vehicle safety.
Drive range is also impacted by the size and chemistry of the Institute (TERI). Further, many of the resources like copper,
vehicle batteries. Many EVs currently on the market are adapted lithium, permanent magnets and related materials and
from pre-existing ICE vehicles. Due to differences in the components, are heavily imported by India with import costs
packaging of ICE and electric power trains, these non-native increasing over the years.
Lithium is one of the most important resources going into
EVs compromise battery size to fit into the existing architecture.
Manufacturers are shifting to modular native EV platforms, manufacturing batteries for electric vehicles, and the resource
both to better accommodate electric power trains and to support availability is largely confined to countries like Chile, China,
high-volume production. Native EV platforms can accommodate Argentina and Australia. Cobalt, another material that goes
battery packs that are up to 25% larger, providing greater drive into manufacturing batteries for electric vehicles, is largely
mined in the Democratic Republic of Congo (DRC). Permanent
range, and support flexible power train configurations.
According to a report, many entrepreneurs and start-up magnets that are used in manufacturing synchronous motors
companies are scrambling to develop innovative EV motor are largely manufactured from rare earth elements where
technology. One of them is Saietta Group, a UK-based firm China has a quasi-monopoly. “Absence of appropriate resource
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As OEMs and suppliers ramp up EV
production, more robots will be used to
assemble smaller parts and subassemblies,
in addition to the entire motor itself

interventions may lead to higher imports of the critical
materials that go into manufacturing different EV components,
including batteries and power trains, leading to an increase in
our import bill,” the report points out.

Growth triggers
The good news is that in spite the material and technology
challenges that the EV sector faces as of now, there are certain
definite triggers that are pushing EVs into the fast lane, such as:
• Key EV technologies, such as batteries, are improving faster
than expected.
• Greater regulatory pressure at national, regional and city
levels is driving early adoption of what is perceived to be a
new norm.
• Intense investment into EV programmes and start-up
companies from a variety of sources, both traditional
automotive companies and new entrants to the market.
• A growing network of EV charging stations is making it
easier and more convenient to use an EV.

Trends and solutions
According to industry experts, creating a digital twin of the
product and the production can solve the challenges of EV
manufacturing by blurring the boundaries between design and
manufacturing, merging the physical and digital worlds. Digital
twins of the production process and production system are the
key to driving operational efficiency improvements through
factory of the future concepts. These digital twins capture the
physical asset performance data from products and factories in
operation. The data from smart connected products in the field
and factory equipment is aggregated, analysed and integrated into
product design as actionable information, creating a completely
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closed loop decision environment for continuous optimisation.
This comprehensive digital twin comprises many digital
threads that weave together cross-domain engineering between
mechanical, electrical and software domains along the product
and production lifecycle. Data analytics, cloud, and Internet of
Things (IoT) enable closed loop performance engineering that
spurs continuous improvement of design, manufacturing and
performance. Such a comprehensive digital twin enables
manufacturers to plan and implement manufacturing processes
for new lightweight designs and modular vehicle platforms
while reducing the costs of battery production and coordinating
across deep supplier ecosystems.

Battery production
Reducing the cost of battery production is a critical step to
the success of EVs. Integrated digital solutions can help battery
producers achieve cost-effective batteries by connecting battery
design with manufacturing and establishing a digital thread
throughout the flow. Advanced battery design and simulation
solutions enable engineers to optimise cell design and
performance at early stages of development. Cell geometry can
be defined and optimised in the context of the battery modules
and final package. Then, battery cells, modules and packs can
be evaluated in a virtual production process, enabling engineers
to design flexible, efficient processes across all fields of cell,
module and pack assembly. This caters to the market demands
for improvements in efficiency and cost along the entire value
chain in battery manufacturing.

Ground realities
Even as the production of EV enters new phases and
experiments are conducted to make EVs perform in a cost-
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A growing network of EV charging
stations is making it easier and
more convenient to use an EV

effective manner while ensuring environmental sustainability,
reports emerge almost on a daily basis that indicate increasing
acceptance of EVs. For instance, GreenCell Mobility recently
announced the brand name of the first pan-India inter-city
electric mobility coach brand. ‘NueGo’ is aimed at the newage traveller and is India’s first inter-city electric mobility bus
brand with initial plans of having services across 24 cities.
The company announced its plans for roll-out of 750 premium
AC e-buses across key inter-city routes in southern, northern
and western India.
The company will have 100 electric buses transiting through
various cities in Madhya Pradesh and 200 electric buses transiting
through Delhi NCR. The gross CO2 emission avoided over the
lifetime of these buses would be 56,154 tonnes. Commenting on
this development, Ashok Agarwal, Managing Director and CEO,
GreenCell Mobility, said, “Electric bus adoption has gained
traction in India and multiple cities with state governments have
embarked on the journey of electrifying their bus-based transport
system. This has been further accelerated by the Government of
India’s Faster Adoption and Manufacturing of Electric Vehicles
in India (FAME) Phase – II scheme.”
Meanwhile, in a major development, Olectra Greentech
Limited has successfully begun trials of its 6 x 4 heavy-duty
electric tipper in India as part of its initiative to expand its
product portfolio in the country. A pioneer and market leader in
electric bus manufacturing, Olectra Greentech is now entering
into truck manufacturing and the prototype under trial has been
built on its heavy-duty electric tipper platform. A first-of-itskind truck in India, the Olectra tipper, with a 220 km range on a
single charge, is built with a heavy-duty bogie suspension tipper
capable of managing gradability of more than 25% for scaling
slopes on roads with elevation.
The manufacturing for the vehicle will be scaled up at the
company’s state-of-the-art facility coming up on the outskirts of
Hyderabad. Speaking on the development, K V Pradeep, Chairman
and Managing Director, Olectra Greentech, said, “Being a pioneer
in electric mobility in India, Olectra Greentech has now begun
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heavy-duty tipper trials. This is a first-of-its-kind truck in India
and this breakthrough gives us immense pleasure and is a moment
of pride for us. As the fossil fuel costs are skyrocketing, electric
trucks will be a game-changer in the segment. This first-of-itskind tipper has many high-performance features.”

Government initiatives
India is one of the countries aiming for at least 30% new
vehicle sales to be electric by 2030. To align policies in that
direction, the central government has taken many steps to
develop and promote the EV ecosystem, including Faster
Adoption and Manufacturing of Electric Vehicles (FAME II)
scheme, production-linked incentive (PLI) scheme, and
others. Under the FAME II scheme, the government has
already installed 350 new EV fast-charging stations across the
country in cities like Chandigarh, Delhi, Jaipur, Ranchi and
Agra. Also, the Ministry of Power has prescribed at least one
charging station to be present in a grid of 3 km and at every
25 km on both sides of the highways. Work is underway to set
up charging stations for electric vehicles at 22,000 of the
70,000 petrol pumps across the country. These developments
will open the sector for investors, manufacturers and
operators as new business models emerge.
The FAME II stimulus has been helpful in the growth of
EVs as it reduces the high sticker price of vehicles that run on
lithium-ion batteries. Moreover, the government has rolled out
PLI schemes to increase the confidence of lithium-ion battery
manufacturers. In addition, the move to allow 100% FDI under
the automatic route in the automobile sector will further
expand the horizon of growth to shape up an optimistic future
for the Indian automotive sector. The EV market in India is
expected to grow at a compound annual growth rate of 36% to
₹50,000 crore by 2025, according to Energy Storage Alliance’s
estimates. In the coming days, the segment will surely witness
the launch of many long-range and powerful road-ready EVs
for both passenger and goods mobility. ☐
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“We need cheaper, affordable,
safe & sustainable solutions”
…says D K Sharma, Consultant – Business Transformation and Immediate Past President, TAGMA
India, in this interview with Vidisha Sonone. He shares his insights on how and what we really
need to successfully go through the EV transition and emphasises on real-world manufacturing
challenges and the how we need an ecosystem in place to function smoothly. Excerpts...
What challenges do you think the manufacturing
industry will face during its transition from fuel vehicles
to electric vehicles?
We are currently at a very nascent stage as far as EVs are
concerned. In my view, some of the major challenges that
the Indian manufacturing industry is facing or will face
are affordability from the consumer point of view i.e., the
cost of the vehicle, battery cost, and availability of charging
stations and raw materials. A very common question asked by
consumers is how long will the battery last? With batteries, as
we all know, unlike China, lithium is not available with us. So,
we need to find alternatives that
are cheaper, affordable, safe
and sustainable. While the
industry is busy dealing
with these problems the
consumers are scared with
news of EVs burning into
flames. We need to find
solutions as per the Indian
standards. Batteries are
the heart of the
EVs. Any

compromise with that will lead to unpleasant results.
From the manufacturing industry’s point of view, auto
component suppliers and toolmakers that are specifically
focused on engines and related components will have to
strategize their business operations. Since EVs will not
have engines and powertrain, companies will have to
make a gradual shift towards other components of the
vehicle in order to sustain the business. Also, EVs will
demand lots of new materials in order to reduce weight
so machining job shops and toolmakers will have to skillup themself to cater to such demands.
Keeping the global lithium deficit in mind, do the
Indian automakers have any alternatives ready?
Not at the moment. A lot of R&D is going around to
explore the potential of sodium ions as an alternative to
lithium ions. Sodium is 300% more available than lithium.
Hydrogen is also an alternative but, the scalability is the
question. The government has also looped in ISRO for
this research. We cannot just import battery technology;
we need to evolve technologically on our own to meet
these challenges. With charging infrastructure as well, I
feel we need to make private charging available. Parking
spaces need to be safe in residential complexes. China has
banned EV charging in high rise buildings and basements
and their 60% vehicles are electric. The solution for this
is a proper ecosystem for charging. In India, for anything
to be successful, it needs to be in high capacity and large
scale and ultimately for any product, customer decides
the price, so until and unless the EVs are rightly priced,
total transition is difficult.
What are the upcoming technological trends in the
Indian manufacturing industry?
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The recent pandemic has made us focus more on shop floor
management, supply chain disruptions and shortages of
resources. We have learnt to use less resources in an efficient
manner. For the tooling industry, the customer demand
is increasing and designers are being challenged. Additive
Manufacturing has really come in handy to deal with this
during the pandemic. 3D Printing is helping designers focus
on intricate features and customisation. I can say 3D Printing
is solving some major problems in manufacturing. Industry
4.0 and factory automation driven by robots and data; all these
technologies have created excitement in
the industry. Manufacturers are keen to
use and explore them.

It definitely needs a change but there has been good progress.
Indian companies need support for easy financing, import
duty reduction in machines and tool steel, and development
of tooling clusters in various parts of the country. We need
policies that are specific to toolmakers. We need tooling
clusters in big cities like Pune. We also need customer-oriented
policies. There is a big void between customer demand and
how and what the industry does to fulfil these demands. We
need to collaborate with the government on the right things.
The responsibility lies equally on us. I do not undermine the
capabilities of Indian toolmakers, but we
have a long way to go. I feel we should
not depend on only one sector.

‘‘

WE NEED TO FIND
What challenges is the tooling industry
What specific developments does the
facing in keeping up with these trends?
Indian manufacturing industry and
SOLUTIONS AS PER THE
In my opinion, finding skilled manpower
the tooling sector need to get globally
INDIAN STANDARDS
is one of the biggest challenges faced by
competitive and which aspect of
the tooling industry. We are also not
manufacturing has the most potential
backed with industry-friendly policies,
for digitisation?
the import duty on some of the key things like 5-axis machines As far as developments are concerned, I feel capacity
and tool steel is also high. It is imperative for tool makers to enhancement should be a priority. Other things we need
explore new avenues. There are a whole lot of industries that to get globally competitive are skill development and
look promising and need to be explored. We must step out tooling clusters. We will also have to adopt new trends. As
of our comfort zone. With our huge young population and scalability is a challenge for tooling, we need to become
internet penetration, I believe, the coming decade belongs to specialists in tooling.
India. Once the economy gets back to normal, the purchasing
But to be successful, we need to go beyond competition.
power will get stronger and that will drive demand for The way forward is to share resources and ideas and work in
practically every industry. This, in turn, will help us, the tool collaboration. The tooling industry needs to attract the young
makers, with huge domestic demand.
workforce by glamorising their processes and shop floors.
With the recently held Die and Mould Exhibition, I saw a
Do you think the Indian government’s policies and schemes lot of enthusiasm amongst our young toolmakers and also
concerning manufacturing, especially the tooling industry, our customers. So, in spite the situation, we are progressing
need a change?
towards a bright future. ☐
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Electric cars in the fast lane
Electric vehicles are gaining strong momentum in the automotive market. High growth
rates in new registrations are already driving the cable and wire industry to invest in
ever more modern technology. Electro-mobility is undoubtedly electrifying suppliers.
The article highlights the technology at play, especially with reference to cables.
In Europe alone, electric vehicle sales have nearly tripled
since 2019, reports the Alix Partners Global Automotive
Outlook 2021. In addition, the analysis reveals that
investment in electro-mobility will grow much faster by 2025
than expected last year—globally by more than 41% and in
Europe by above 52%. In addition to the ecological aspect,
the promotion of the switch to electro-mobility (e-mobility)
by governments is also likely to play an important role. As
many as 14 EU countries and China plan to ban the sale of
internal combustion vehicles by 2035 at the latest, the report
points out. These surely are electrifying prospects.
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Cables of higher quality
The right ‘cornering stability’ will be decisive for the
future development of suppliers. Because the cable, wire and
tube industry have to take into account that, for example, the
exhaust and fuel system, the combustion engine and the lowvoltage electrical system are not required for the less
complicated electric drive. Nevertheless, the prospects are
lucrative. In the wake of mobility, more and higher-quality
cables are on the shopping list of car manufacturers. The
component is required in the charging cable from the
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charging station to the vehicle system and from the charging
port to the battery.
Cables transport the current via the inverter to the electric
motor. The interior wiring supplies power to other high-voltage
components, such as air-conditioning compressors or electric
heating and cooling. Powerful wires and cables are needed to
keep vehicles from sputtering. However, as high-voltage cable
production continues to grow, it is unlikely to be profitable
without further automation and specialised machinery.

Huge market potential
“The market potential is huge,” a spokesperson for Wafios,
a globally leading company for the manufacture of wire and
tube working machines and with significant activities in the
cold forming industry, emphatically points out. That is why
the company is accelerating its transformation in the field of
modern drives by investing EUR 10 million in a new
e-mobility campus at their former Südwerk site in Reutlingen,
Germany. In the future, Wafios’ mobility activities will be
bundled in the campus admeasuring 1,800 sq metres.
“Machine development, the customer centre up to the
production of prototype and sample parts as well as the
commissioning of customer machines will be under one roof
on the campus in the future,” the company emphasises.
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Complete production lines
Also, Wafios is forging a new alliance with the machine
manufacturer Gehring, the company is pooling know-how in
order to jointly offer the global automotive industry complete
turnkey production lines for hairpin stators. In this way,
Gehring’s experience in designing systems for automotive series
production and Wafios’ technology in the field of straightening
technology and wire forming, which is particularly important
for the production of hairpins, will be combined. The fast pace
of high-volume production, with electric motors being built in
sub-minute cycles, poses a high challenge for stator
manufacturing and its very complex wire-bending processes,
according to Wafios. The cooperation could offer efficient,
process-capable and future-proof end-to-end solutions. The
aim is to transfer existing technology to mass production and to
improve the efficiency of electric motors.
Trumpf is also experiencing electro-mobility as a growthpromoting stimulus. A central role is played here by a laser
whose development the laser specialist has pushed as part of
its e-mobility strategy and which, according to the company,
is proving to be very suitable for welding copper. Copper is
considered the most important material for conducting
electricity and is indispensable in an electric car. The laser
can be used to efficiently weld copper for the high-

23

E-MOBILITY

FOCUS

Most electric vehicle charging cables
are determined by their charging
speed, mode and type

performance electronics of electric cars. “The shift toward
electro-mobility offers great opportunities for the German
industry,” emphasises Christian Schmitz, Managing Director
for Laser Technology, Trumpf. The company expects further
growth for its own business because of the transformation of
the automotive industry.

Increasing demand for cables
The breakthrough of e-mobility is leading to a rapidly
increasing demand for high-voltage cables. Manufacturers of
on-board electrical systems are looking for ways to “automate
the processing of these complex, multi-core cables with
additional shielding,” explains DiIT, a manufacturer of
software solutions for manufacturing execution and ‘kunden
spezifischer kabelsatz’ (KSK) production that means
exemplarily the test of individual variants of one product and
logistics. In their view, in addition to throughput, automatic
quality control also plays an important role.
Therefore, the standardisation of interfaces is finally
picking up speed. In principle, manufacturers of wire
processing machines are still defining their own interface
specifications. “The integration of machines into an MES
system therefore involves considerable effort in most cases,”
an industry expert states. The times of proprietary interfaces
should also be over for good in the cable processing industry.
For this reason, a VDMA working group was formed at the
end of 2021 with the goal of developing an industry standard
based on the OPC and UA industry standards.

Continuous digital twins
Many manufacturers of on-board electrical systems are
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already working with digital twins. They are used at every
stage of the engineering and manufacturing process. “What
has been missing so far, however, is continuity. Each stage
uses its own digital twin, independent of the others,” explains
DiIT. To enable continuous traceability and quality
assurance, however, the information model of an on-board
electrical system must be applicable across all stages—from
engineering to installation and ideally even to the use of the
on-board electrical system in the vehicle. In the ARENA
2036 research campus, which is an innovation platform for
the mobility and production of the future, renowned vehicle
manufacturers, cable assemblers, machine manufacturers,
software houses and other companies have now joined forces
to advance continuous digital twins.

Change of products and processes
The changes associated with the switch from combustion
to electric vehicle technology are therefore fundamental and
affect products and processes. Also, “competencies such as
blow moulding, pipe extrusion and machining technology
are losing importance, while processes such as coiling and
forming technologies for parts made of aluminium and
magnesium are gaining,” explains the VDA, an association of
the automotive industry. To continue the road to success, the
wire and cable industry must therefore steer flexibly in the
right direction. Then it heads for high profits at full throttle.
As the international meeting place for the wire and tube
industries will open their doors in Düsseldorf, Germany,
from June 20-24, 2022, companies from all over the world
will present innovative solutions from the wire, cable, tube,
and pipe industries. ☐
Courtesy: Messe Düsseldorf
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Safe machine interlocks for
hygiene-sensitive locations
Safety systems manufacturers play a crucial role in production. Machines with modern
safety systems keep the working environment safe and risk-free. Keeping this in mind,
Schmersal has specifically designed the AZM 300 solenoid interlock for applications in
food processing facilities. This article highlights how in the SAC loader, Singer and Sohn
GmbH developed a compact, flexible, and powerful system for the packaging of food items.
Singer and Sohn has been famed as a manufacturer of
systems for the packaging, temperature control and handling of
food items for around three decades. Representative Christian
Singer explains the company’s focus, “We focus solely on the
food industry. Some 50-60% of our systems are used in meat
processing and sausage making. The rest is devoted to baked
goods, fish, confectionery, and pet food.”
The company relies on automation for its systems, from
linear automation to six-axle robots, and is committed to
efficient, reliable, and safe operation. The same also applies to
the SAC loader, which is characterised by outstanding flexibility.
The aim of the system’s development was to give the food
industry a true multi-talented solution amongst insertion robots.
The system is capable of handling products as diverse as steak,
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slices of sausage, hamburgers, pieces of cheese and salmon fillets.

From in-feed conveyor to the handling station
The workflow is always the same: the inserted products make
their way to the handling station via the in-feed conveyor. An
intelligent camera sensor determines the position and orientation
of the incoming product. Based on the sensor data, a robot in
delta configuration grips the product and inserts it into the
packaging. The picker can also grip or suck in products that have
already been packaged and place them in boxes or crates. The
packaged goods are then conveyed away via out-feed conveyor.
With a range of selector programmes, the system can quickly
be changed over to new products, formats, and packaging. As
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Safe machine interlocks make hygienesensitive locations accident and risk-free

the SAC Loader packages food, a design consistent with the
principles of hygienic design was both essential and a matter of
course. This includes no dead spaces in which contamination
can collect. The complete system can be foam-cleaned. Highpressure cleaning at up to 28 bar is possible.

Exposed installation of the safety switchgear
These requirements, which apply to various production and
packaging systems in the food industry, are of course ‘toxic’ to
electrical components. Most of these components can be housed
in protected switch cabinets & boxes, although safety switchgear
for safety guard monitoring cannot. These devices must be
installed in an exposed location at the safety guards. If the position
of the safety guards on food processing machines only needs to be
monitored, the task can be accomplished by safety sensors.
Often, and as is the case with the SAC picker, you need to
prevent operators from opening the safety guards and stopping
the process. In that case, solenoid interlocks need to be installed.
These must be equipped with mechanical components as they
are responsible for keeping the safety guard closed until the
hazardous movements in the work area have come to a stop.
Conventional solenoid interlocks are unsuitable for this
application as they have openings for locking and interlocking
and lack a hygienic design. The AZM 300 solenoid interlock is
different and has been specially designed by Schmersal for
applications in food processing facilities.

An innovative solenoid interlock
The main feature of the AZM 300 is a new type of solenoid
interlock in the shape of a Maltese cross, which engages in the
actuator in the door. There are no dead spaces or zones in
which material can collect. In addition, with degree of
protection IP 69, this solution is also suitable for use in areas
in which machines are cleaned with a high-pressure cleaner.
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This is exactly what the requirements profile of the SAC
loader demands and led to designers at Singer and Sohn
precisely choosing this solenoid interlock, which is suitable
for uses up to PL in accordance with EN 13849 or SIL 3 in
accordance with EN 61508.
It also offers several other benefits. The latching force, as for
example, the non-safety- related interlock function, can be set
when the safety guard is unlocked. This allows the interlock
system to be carefully adapted to individual requirements. The
AZM 300 uses a secure RFID sensor for identification and
coding of the actuator. This makes it possible, among other
things, for the user to choose between three types of coding and
thereby determine the appropriate level of anti-tamper safety.
The solenoid interlock has proven its worth in previous SAC
Loaders and the designers at Singer and Sohn have come to
expect nothing less. In addition to the AZM 300, the company
also uses other solutions from Schmersal.
In some systems, the HMI is fitted with command and
signalling devices from the N range of products. This range has
been specially developed for use in the food industry and
satisfies the requirements of hygienic design. The AZM 200/201,
which also offers the benefits of integrated RFID sensor
technology, is often used to safeguard hazardous areas by means
of larger safety guards in non-hygiene-sensitive areas. And
when it comes to monitoring the position of safety guards on
systems foamed and cleaned at high pressure, the stainless-steel
CSS 30 safety sensor is without doubt the right solution.
The overview reveals that the choice is that of the user. In
practice, many machine manufacturers opt for the safety field box
including, but not only, those who have previously used simpler
integration options such as IO Parallel and the safety installation
systems, and are familiar with their benefits. They then decide to
take the step over to the safety field box, which offers an even
higher level of integration of both the safety-related and
operational signals from safety switchgear devices. ☐
Courtesy: Schmersal India
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Lean manufacturing: Growth
for streamlined manufacturing
Though based on simple cooling mechanism, the industrial evaporative cooling plays an
instrumental role in improving the employee morale & increasing productivity and
accuracy by creating a healthy working environment through
comfortable temperature and supply of fresh air. The article
emphasises on the importance of right cooling solutions for
Varun Pahwa,
President,
Desiccant Rotors International
shop floors and the level of productivity they can increase.
The buzzword in recent times has been COVID-19. The
pandemic’s impact has been phenomenal across the globe,
with millions of people losing jobs and industries &
enterprises pulling down their shutters. In spite of this, many
organisations have been able to withstand and also perform
better than others.
Manufacturing sectors have adopted unnumerable
changes to fight out the pandemic’s impact. This drives us to
the focal point of having efficient manufacturing systems,
and that’s where the concept of lean manufacturing takes
centre stage.
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Maximising productivity on shop floors
Highly controlled and stable environment must be
provided for which ‘desiccant dehumidification’ technology
must be employed to achieve ultra-low dew point that
monitors the processing of all hygroscopic and moisturesensitive materials. Having talked about the heavy processing
manufacturing units, shop floors also form an integral part of
the business where assemblage or production activity is carried
out. Shop floors may deploy automated systems, make use of
human assets, or utilise the combination of both for a wide
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range of activities including design specification, assemblage
of parts, processing of raw materials, etc.
Owing to the complex activities a lot of heat is generated
within the premises of the shop floor which can have an
adverse effect on the quality of the manufactured goods and
even meddle with the efficient working of the machines.
Additionally, the stagnant indoor air is not only the source of
discomfort but also encourages the growth of viruses and
bacteria within the space. Poor ventilation in combination
with bad air quality can invariably have a negative impact on
the health of the employees and contribute toward high rate of
illness. Compounding the problem, the hot and stuffy spaces
can be responsible for reduction in concentration and
accuracy, leading to decreased productivity of the employees.
As such, factory managers and owners constantly consider
the viable options available to provide the people working on the
shop floor with a comfortable environment throughout the
process. As these spaces are highly involved in operations that
increase the cost of power and energy, it is important to choose an
efficient air treatment system, which is also environment-friendly.
It will have an intricate role to play in providing good quality
indoor air that will add value by ensuring the health and comfort
of the occupants. Consequently, it will also increase the
productivity of the employees. But providing cooling solutions
for such a large area can be very challenging & even impose high
cost on the companies to install, run and maintain the machines.

Industrial evaporative cooling
Industrial evaporative cooling is one of the most viable
solutions, providing factory cooling systems in the most
economical way. The ARCTIC range of ducted evaporative
cooling comes with a range of custom solutions that provides
cooling solutions for large spaces even in warm and tropical
weather conditions. Evaporative cooling systems have the
ability to cool down large industrial and commercial spaces
through an environment-friendly route. This system is highly
efficient in rendering a comfortable environment for the
occupants of the space by removing heat which accounts for
increase in work capacity of the individuals.
Even in the peak summer months, evaporative air cooling can
reduce the temperature from 45oC to 27oC in hot and dry areas of
large spaces against the harsh outdoor conditions, and that too in
a very cost-effective manner. It is the most energy-efficient and
natural way of cooling that works on the principle of evaporating
water into the air. The system provides ventilation by utilising
100% natural fresh air from ambient surrounding and ensures
supply of oxygen for a healthy and comfortable space.
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As a result, it helps in the circulation of fresh air in spaces
which otherwise are stuffy. It does this by drawing in hot, dry
air and filtering it through water-saturated cooling pads. This
is responsible for the evaporation of water and induces the
formation of a cooling vapour. As a result, the entire
mechanism reduces the temperature by 10-12oC or more
depending on the climactic or outdoor conditions before
directing the air to either a central location or desired room
with the help of vents. Given the innovative cooling solution,
it is advisable that evaporative cooling systems are installed on
shop floors instead of air conditioning systems which pose
humongous initial and running costs.
The installation of the system requires small investments.
Additionally, the systems are backed with high saturation
efficiency, are self-supporting and come with highly adsorbent
materials that add to the efficiency of the systems. Along with
this, considering that the systems rely on fans and water
pumps, evaporative cooling is highly energy-efficient in its
processing which reduces the running costs of the machine. It
utilises less fan power to achieve the same level of cooling as
the air conditioners; hence, it has the capacity to drastically
reduce the operational costs by consuming 80% less electricity
as compared to air conditioning systems.
Not just this, it is an eco-friendly product, showing care for
environment with the help of green air-conditioning that
conditions the air by evaporative cooling. And unlike airconditioners this system is not dependent on any sort of gases or
harmful refrigerants, thereby contributing to reducing the carbon
footprint. The evaporative cooling makes use of advanced
technologies that enable smart control with the help of
temperature and RH sensors. There are even sensors to maintain
the quality of water. Cumulatively, smart operation modes are
applicable for providing comfort all-round the year.

Conclusion
The optimal factory cooling solution not only reduces the
temperature but also improves the indoor air quality in the
shop floor environment with the help of the exhaust that
removes the fumes, odour, carbon dioxide and other airborne
impurities and built-in dust from the area. In addition to
providing a cool comfortable environment for the employees,
the various industrial applications inherently require the air to
be cooled down. It comes handy in providing ventilation in a
lot of industries ranging from textile, tea processing,
engineering, plastic, automotive, food processing and so on
that require proper ventilation and cooling of air to support
the removal of heat generated during the operations. ☐
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Thousand reasons per second
to scan CNC machines
In the machining world, where seconds matter, using a touch-trigger probe in a
cycle with hundreds of measured points requires a lot of time. Renishaw, vouch
on their SPRINT technology for results in much shorter time. This article
explains how SPRINT technology can give machinists the
necessary confidence that a work piece has been machined
Venkatesh Kulkarni,
Head Of Technical Services,
within tolerance extremely quickly and accurately.
Renishaw
Here is an important question: what is a 3D scanning
probe? And further, why is it useful, and, in some applications,
vital for the process? For an answer, one needs to go back in
time. When the kinematic touch-trigger probe was invented
by Renishaw’s founders nearly 50 years ago, no one knew the
impact it would have on the manufacturing industry. As with
all technology, probes have evolved. While touch-trigger
probing meets the needs of users wanting to automate simple
setup and precision inspection, scanning takes measurement
to a whole new level by inspecting form, surface condition
and detailed dimensions at an incredible speed.
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In this context, the OSP60 probe can continuously measure
up to 1,000 points per second in XYZ simultaneously. So,
depending on the resolution that you want, it can measure as
fast as preferred – even at G0 speeds in some cases. SPRINT
technology can give the machinist the necessary confidence that
a work piece has been machined within tolerance extremely
quickly and accurately. Like a coordinate measuring machine
(CMM), it reads the encoder or linear scale values from the
CNC and compensates for any potential errors. It can even scan
rough surfaces like castings. Thanks to numerous innovations,
it can achieve real-world repeatability better than ±1 µm.
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The OSP60 probe can continuously
measure up to 1,000 points per
second in XYZ simultaneously

Being able to check part geometry while a part is still fixed
on the machine tool is priceless. Without on-machine
scanning, the finished part is typically measured offline, and
any problems would be identified after the machining process.
If problems were detected, in most cases, by then the part
would have been identified as scrap, and if not, it would need
to be fixed on the machine for a second time. It is well-known
how difficult it is to set up an already machined part. Another
key advantage of SPRINT technology is the ability to check
surface finish quality of a part. It can detect the waviness that
has been either machined intentionally, or caused by tool
wear, breakage, chattering, vibrations, and lack of coolant on
the cutting tool or a combination of these.

SPRINT technology
Installation of the on-machine scanning system starts with
mapping machine tool characteristics such as tool path errors and
latency. An advanced calibration process, which takes only a few
minutes, ensures reliable and accurate probe performance on the
machine. This delivers ±1 µm repeatability on a capable machine.

SPRINT technology software
A variety of software packages is available with the OSP60
probe to make the best use of collected data. The more advanced
of these software packages is connected to the CNC machine and
the probe in real-time. The software receives the data collected
by the probe and the positions sent by the encoders or linear
scales from the machine. This combination provides accurate
surface data points or a 3D model of the scanned surface. For the
most advanced applications, this data can be used in adaptive
machining of cast, welded, printed, or machined parts. After
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scanning the current form of the part, the software adapts the
nominal tool path to the real shape of the part.
This automated process happens in seconds. A variety of
software toolkits, designed through many years of real-world
collaboration with numerous successful users, is available for
a wide range of industry applications and controllers. What if
adaptive machining is not required and a measuring probe is
only necessary for feature verification such as bores and
bosses? If you want to stay ahead of your competition that are
already heavily engaged in using this technology, it is worth
knowing that the OSP60 probe can be used in ‘macro mode’
for both touch-trigger and scanning operations. There are
multiple shapes and processes available in easy-to-use macro
packages for various types of CNC controllers.
These are programmed through G-code, so no CAD or
CAM knowledge is required. The macro-based tools
dramatically reduce probing cycle times. For instance, in the
automotive industry, bore measurement and surface quality
verification can be completed in just a few seconds. What other
capabilities can be achieved by having a true 3D scanning probe
on a machine tool? Machine health performance is a key factor
in producing consistent, high-quality parts within desired
tolerances. Renishaw AxiSet™ Check-Up software has long been
combined with the industry-standard QC20-W ball bar test to
check and optimise machine performance. These tools are used
at planned intervals or in response to a problem, and sometimes
need the expertise of an external machine service contractor.
SPRINT technology now offers a rapid and automated ‘pass
or fail’ health check, in-cycle. This monitors any changes or
deterioration in linear and rotary axis performance, such as
rotary axis actual pivot points, and can be completed in a matter
of seconds, before or during each machining process. This can
even be done by machining a small cone on the workpiece itself
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SPRINT technology now offers a rapid and
automated ‘pass or fail’ health check, in-cycle.
This monitors any changes or deterioration in
linear and rotary axis performance.

and skimming it off after the machine health check process is
completed. Effectively, the machine can be verified before
machining each part. This can help eradicate scrap parts
produced due to machine wear and tear, thermal expansion, and
similar problems. While offline verification (typically via CMM)
will always be required for a sample of parts, SPRINT technology
brings full in-process control and verification to the shop floor.

Performance inside a machine tool
The OSP60 probe is extremely robust. Thanks to its
patented spring system and thorough sealing, the probe is
designed for harsh environments such as the inside of a
machine tool where there are constant vibrations, hot chips,
coolant, oil, and other debris. The probe is certified to IPX8
level which means it can be fully submerged in coolant. As a
matter of fact, it is advised to use coolant while scanning with
the OSP60 probe to reduce friction, stylus wear and ball
pickup for maximum scanning accuracy.

Possibility of customisation
Although there are many toolkits and macros available
out-of-the-box, SPRINT technology is also very customisable.
Bespoke cycles, processes and toolkits can be modified for the
user’s application to utilise the full potential and advantages
of this cutting-edge technology. SPRINT technology is
supported on a wide variety of CNC controllers. In essence,
SPRINT technology offers a ‘one probe’ solution for touchtrigger, scanning, surface finish monitoring, adaptive cutting,
and rapid machine health checking.
Some notable applications of SPRINT technology include:
• Chamfering a cast or a welded part. Having an even chamfer
all around a cast workpiece where the dimensions are not
accurate can be very challenging. Some companies resort to
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chamfering manually which can result in damaging the part
and scrapping the workpiece, which often is very expensive.
• Scanning a welded section on a free form surface.
• Scanning blades, bladed disks, impellers, and other
complicated forms.
• Scanning engine blocks and cylinder heads for surface
quality and bore measurement.
• Scanning the drive train of electric vehicles.
• Scanning medical prosthetic parts to verify a match to the
precision design tolerances specified.
• Scanning valve blocks or ball valve components rapidly.

In a nutshell
SPRINT technology increases productivity, reduces cycle
times, and helps eliminate scrap. Touch-trigger probes collect
their points individually, so, although they can be optimised
with fast measurement, they will never match the 1,000 points
per second collected by scanning. That is why once a company
starts using on-machine scanning, it revolutionises its experience
of probing. It saves time and cost and effectively makes more
money for the company. If a company wants to stay ahead of the
competition in this rapidly changing world, implementing new
methods and using the latest technologies is vital.
In the machining world, where seconds matter, using a
touch-trigger probe in a cycle with hundreds of measured points
requires a lot of time, while with SPRINT technology, this can
be achieved in a much shorter time. Users have experienced
total cycle time (machining and probing) reductions of 30% as a
result of using the scanning probe. So, it is no longer the size of
your production facility that matters but the intelligence of your
production capabilities. Intelligent machining enabled by fast
and accurate probing can result in huge rewards in terms of
costs savings and making money. ☐
Courtesy: Renishaw
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High-performance grinding
oils for higher machine efficiency
When talking about grinding oils, manufacturers look for oils that ensure better surface quality,
minimal cavities on the cutting edges, improve security, can be easily removed from the tool
surface, and that also ensures a smooth coating process. High-performance grinding oil also
helps improve quality and cost-effectiveness of operations. This case study discusses the proven
efficiency of Blaser Swisslube’s grinding oils and rightful use made by Hugo Limmer.
Werkzeugschleiferei Hugo Limmer, a specialises in the
production of high-precision cutting and machining tools,
started an initial test phase using Blaser’s Blasogrind GTC 7
grinding oil. Its goals were faster grinding processes, fewer
dressing intervals and machine idle times, better process security,
fewer rejects, better surfaces and optimum human compatibility.
Blasogrind passed the test with flying colours, and all goals were
achieved. Machine efficiency also increased by 15%.
Werkzeugschleiferei Hugo Limmer was established in
2000 and is based in Waakirchen in Bavaria, Germany. The
company focuses on the production of high-precision
cutting, drilling, milling and special tools, and on sharpening
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services for the mechanical engineering, aerospace and
medical technology industries. The team at the tool grinding
shop has many years of experience and manufacture within
very tight tolerances. Implementing such high-precision
grinding processes reliably and efficiently calls for a suitable
high-performance grinding oil.
Looking for a coolant solution tailored to its production
processes, company's founder Hugo Limmer and the
responsible industrial engineer Linus Erlacher contacted the
specialists at Berner + Straller GmbH in Munich, the official
business partner of Blaser Swisslube in Bavaria, Saxony and
Thuringia. The experts from Berner + Straller and Blaser
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Left to right: Roland Brouczek, Hugo Limmer, Linus Erlacher
and Martin Reichhart at the Rollomatic 620XS

examined the grinding processes, looking for ways to
optimise operations. The first machine was filled with Blaser
GTC 7, and gradually more machines were switched over in
the following years.

Ambitious targets
At the start of the cooperation, a comprehensive analysis
of the current situation was carried out and goals were
defined. The new metalworking fluid needed to be almost
odourless, as well as offering optimum human compatibility
and low misting. “At the same time, we wanted to
continuously improve productivity and quality, to get the
most out of the available resources and in this way to add
economic value,” recalls Limmer. A metalworking fluid that
is well-matched to all parameters – from the material being
processed, the grinding wheels and the machines to the
machine environment – can have a significant impact on the
entire production process.
Blaser Swisslube application engineer Martin Reichhart
explains: “That’s why we examine all the details in order to
find the ideal metalworking fluid. When used correctly and
complemented by customised services, the right metalworking
fluid becomes a liquid tool and increases overall productivity.”
When it came to the production processes used at
Werkzeugschleiferei Hugo Limmer, the obvious choice was
the Blasogrind GTC 7 high-performance grinding oil.
With its performance-oriented formulation, this grinding
oil is associated with high removal rates, long dressing intervals
and excellent surface quality. It is odourless, colourless and
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Linus Erlacher inspects a cutting edge on the Zoller
measuring machine

clear, with very low cobalt leaching. Blasogrind GTC 7 is
suitable for machining tungsten carbide, ceramics and cermet,
both for tool grinding and sharpening and for profile and
creep feed grinding. The fast air release guarantees optimal
cooling performance and prevents micro-cracks in the tool.

Increased machine efficiency
The Blaser product won over the decision-makers within
the first few days of the initial test phase. According to Hugo
Limmer, “Machine efficiency was improved by 15%, and the
cycle time was reduced significantly. Blasogrind GTC 7 also
scored highly in terms of human compatibility. We couldn’t
be happier.” The new grinding oil ensures better surface
quality and minimal cavities on the cutting edges. Process
security for large batches has been significantly improved,
and idle times per machine have been minimised. In addition,
the grinding oil can be easily removed from the tool surface,
ensuring a smooth coating process.
Blasogrind GTC 7 also makes a compelling case when it
comes to economic efficiency. The costs of this metalworking
fluid, which are slightly higher than in the past, are more than
made by the increased productivity: Blasogrind GTC 7 enables
Werkzeugschleiferei Hugo Limmer to produce more
efficiently, saving around Euros 67,000 per calendar year.
These are successes that will be built on further:
Werkzeugschleiferei Hugo Limmer, Blaser Swisslube and
Berner + Straller intend to continue working closely together
in the future to further optimise productivity and quality. ☐
Courtesy: Blaser Swisslube
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Robust CNC machine design solutions
Computer Numerical Control or CNC machines bring accuracy and zero-defect
precision to machine performance. They make production processes faster and
efficient, enhance employee safety, lower energy consumption and production costs.
With advance designing solutions, these machines are setting new standards for
manufacturers. This case highlights how Altair, with its simulation system, helped
Jyoti CNC Automation to improve its machine performance.
Jyoti CNC Automation is a reputed name in computerised
numerical control metal cutting machines. The company
designs and manufactures a wide array of CNC machines for
metal cutting industries. It is well-equipped to meet the
unique requirements of customers from a range of industrial
sectors, including aerospace, automobile, agriculture, die &
mould, railways, infrastructure, medical, oil & gas, power,
jewellery, and telecommunications, to name a few. With its
state-of-the-art research and application facilities equipped
with advanced technology, the company is able to meet
evolving customer expectations and deliver products of
world-class quality.
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The challenge
The company relies heavily on innovation and
continually develops new products to meet the everchanging unique requirements from various industry sectors
in manufacturing metal cutting components. These new,
optimised products need to be developed within a stringent
timeframe while ensuring machine accuracy in microns. For
one such project, Jyoti CNC was working on the task of
optimising the current design and improve the static
stiffness of its machines. Given the complexity of the project,
the company decided to use simulation technology to ensure
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LEFT: Machine’s X, Y & Z axis final result
after design change. TOP: Machine’s
X axis results at initial design stage.
MIDDLE: Machine’s Y axis results at initial
design stage. BOTTOM: Machine’s Z axis
results at initial design stage.

smooth and fast product development, while reducing the
cost and resources involved.

The solution
In one of the machine tools exhibitions, Jyoti CNC
Automation was introduced to Altair’s solutions. Post
comparing the products to other solutions in the market, the
company decided to go ahead with Altair® HyperWorks® for
finite element analysis (FEA) to improve static stiffness of its
machines. Since stiffness is dependent on mounting
conditions and operating conditions such as load and speed,
the company used simulation capabilities of Altair simulation
tools to reach the optimised design and arrangement.
Using advanced creation and editing tools, the company
was able to obtain the optimised design in a faster and
efficient manner. Altair® OptiStruct® solver was then used to
validate the effectiveness of the optimised product design.
Using data analytics and true-to-life visualisation and
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rendering capabilities of Altair solutions, Jyoti CNC
Automation could perform analysis of various iterations and
compare and review the results for different parameters. The
company benefitted significantly with the ability to eliminate
the errors at the design stage itself.

The results
“Simulation has played a critical role in our product
development process. FEA analysis and product design
optimisation solutions from Altair helped us obtain the
desired mechanical accuracies. We were able to increase the
static stiffness in our machine’s X and Y axis by 73% and 64%,
respectively. We are now using Altair solutions extensively in
our research and development activities and will continue to
evolve and expand use of these solutions for our upcoming
product lines as well,” stated Vijay Zala, General Manager
(Research and Development), Jyoti CNC Automation. ☐
Courtesy: Altair – Jyoti CNC
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How can comprehensive condition
monitoring optimise maintenance?
Despite the threat of high costs resulting from unplanned downtime, production
facilities – especially balance of plant assets and supply systems – are not subjected to
comprehensive and regular monitoring using modern condition monitoring tools. In
most cases, comprehensive condition monitoring is not considered at all. Sometimes
projects even fail during the proof-of-concept phase. This white paper discusses how
comprehensive condition monitoring can work economically using new technologies.
In pulp and paper production hundreds or even thousands
of electric motors, fans, pumps, and gearboxes play a key role in
ensuring a smooth production process. 94% of all balance of
plant assets in a typical paper production facility are either not
monitored at all or only intermittently monitored. This is a
classic example of how machines are monitored currently.
Only 6% of plant assets are monitored using online
solutions. The advantages of using online monitoring solutions
are it can help to ensure that specialised personnel spend the
maximum-possible amount of time on key tasks, since good
online solutions are largely automated and ideally require no
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expert knowledge. These solutions can be expensive.

The types of applications encountered
by maintenance engineers
If you opt for comprehensive monitoring of your machinery,
you will encounter machines that operate in a wide variety of
applications. This means they are subject to varying requirements
for a suitable monitoring system. Process relevance, operating
conditions, and ambient conditions constitute the key
distinguishing features between these applications.
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Mesh technology constitutes a network
of nodes in which messages are sent
via the network to the recipient

Strategy: Application –
• Failure-based maintenance: Suitable for machines or
components that are not critical to production, are easy to
replace, and do not cause expensive damage.
• Condition-based maintenance: Suitable for process-critical
systems involving heavily interlinked processes.
• Preventive maintenance: Usually prescribed by the
warranty provisions, as defined in the maintenance
schedule. When the warranty expires, a suitable monitoring
strategy can be considered.
• Predictive maintenance: Suitable for production-critical
systems, which incorporate sensitive processes.

What are the expectations from
comprehensive maintenance solutions?
The results of an authoritative survey conducted by
Schaeffler are summarized here:
• No additional qualifications: Using vibration-based
diagnostics should not require additional qualifications
• Easy installation: Monitoring technology should be easy
and straightforward to commission.
• Low costs: Acquisition costs should not exceed the
maintenance budgets.
• Increased safety: The solution should increase the safety
of the maintenance team and reduce the risk of accidents.

The top three reasons cited as preventing the introduction
of comprehensive machine monitoring are:
• Requires additional knowledge: The use of vibration
diagnosis usually requires specialist know-how.
• High maintenance effort: Setup and commissioning of
monitoring technology is a complex process. This prevents
maintenance engineers from using vibration sensors to
monitor machines on a large scale, as vibration analysis
requires sophisticated planning.
• Steep costs: Acquisition costs are another hurdle

Can IIoT-based components and solutions help?
Current research studies confirm that the CM solutions
that have been available up to now do not meet these
requirements. There is indeed a willingness to adopt new
types of solutions and approaches across all industry sectors,
and money is also being invested in these options. But this
only applies in the early stages, after which projects usually
come to a standstill.
According to a study by Cisco, almost 70% of IoT – and
implicitly IIoT – initiatives fail during the “proof of concept”
phase. The top five reasons cited by Cisco experts are:
• Lack of clarity regarding business implications
• No scaling roadmap submitted
• Lack of know-how for implementation
• Lack of cooperation between teams
• Changing priorities and lack of management commitment

What has prevented the implementation of
comprehensive machine monitoring?

The breakthrough:

Even though the expectations of maintenance engineers
have been clearly communicated, there are a number of
reasons why many companies have never, or hardly ever,
used vibration-based (let alone comprehensive online-based)
condition monitoring.

New technologies and options – explained in brief
Notwithstanding the aforementioned obstacles, new
technologies can be used to create IoT solutions for the various
industries that enable cost-effective, wireless, and comprehensive
vibration-based condition monitoring on an automated basis.
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New technologies and models such as
mesh technology, NFC, cloud computing,
machine-based learning and MEMS can
make comprehensive and economical
condition monitoring possible

The key is to use a combination of the right technologies.
• Microelectromechanical systems (MEMS): MEMS are
tiny components that combine logic elements and
micromechanical structures in a single chip. A typical
application of MEMS is the measurement of acceleration.
• Low-energy wireless networks: Just like MEMS
technology, today’s low-energy wireless networks consume
little power, which makes battery operation possible
• Mesh technology: In contrast to conventional network
topologies, which are based on the hierarchical
connection between a small subset of nodes, mesh
technology constitutes a network of nodes in which
messages are sent via the network to the recipient
• Cloud computing: Cloud computing refers to the
provision of an infrastructure (eg, computing power
and memory space), platforms, and software on the
internet. This infrastructure can then be easily used
there via defined technical interfaces.
There is no single technology for comprehensive
condition monitoring. It often comes down to a healthy mix
of several technologies and options.
In the right combination, new technologies and models
such as mesh technology, NFC, cloud computing, machinebased learning and MEMS can make comprehensive and
economical condition monitoring possible. Not only do
these technologies help to significantly reduce the cost of the
condition monitoring system, they also take on many
conditions monitoring tasks themselves – which ultimately
simplifies the use of the solutions considerably.

A modern condition monitoring solution
should meet the following requirements:
• Easy: Comprehensive condition monitoring should include
preset limit values and machine-based learning
• Automatic: When implementing a comprehensive
condition monitoring solution, system maintenance and
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connection problems must be handled automatically by
the network
• Scalable: Comprehensive condition monitoring solutions
should be scalable and use a combination of different
technologies. This ensures that the solution adapts to you
and remains YOUR solution.
• Self-explanatory: Comprehensive condition monitoring
should not require expert know-how on the part of the
customer. The analysis and recommendations for action
should be intuitive.
• Wireless: Wireless sensors are highly recommended to
ensure a successful comprehensive condition monitoring
solution. This provides greater security.
• Cost-effective: A comprehensive condition monitoring
solution should be cost-effective. After all, you will need
hundreds of sensors for your network.
• Versatile: Comprehensive condition monitoring systems
using cutting-edge technologies are perfect for both new
and existing (retrofit solutions) equipment.

Comprehensive – Yes or no?
When using comprehensive condition monitoring or
other types of solutions, remember that it is not the machine’s
value that requires the greatest consideration. Instead,
consider its criticality and accessibility within the
manufacturing operation.
Comprehensive condition monitoring has enormous
potential to prevent downtime and transform maintenance
activities across many industries. ☐
Courtesy: Schaeffler Technologies AG

Scan the QR code to register &
download the detailed whitepaper
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Right collaborations with right cobots
High market dynamics, increasing competition due to globalisation, but also
demographic developments and the growing shortage of skilled workers, are presenting
German production companies with major hurdles. These changes particularly affect
the assembly process as the last link in the value chain. The article highlights one such
challenge faced by Weidmüller Group and overcame by using Zimmer’s HRC grippers.
One of the most promising approaches adopted by German
companies to tackle production challenges is so-called humanrobot collaboration (HRC). However, HRC systems are
currently still associated with high monetary and personnel
costs due to their planning complexity. Therefore, there is a
need for simple as well as flexible methods and procedures
that enable companies from a wide variety of industries with a
wide variety of application boundary conditions (product
complexity, variance, quantities, etc.) to set up and introduce
collaborative assembly workstations.

Project SafeMate
In the SafeMate research project, which is funded by the
German Federal Ministry of Education and Research (BMBF)
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in the ‘Innovations for the Production, Service and Work of
Tomorrow’ programme, strategies and concepts were
developed for the introduction and design of collaborative
assembly workplaces. The focus was on safe and accepted
workplaces where employees recognise a high benefit. In
addition to renowned German companies such as Lenze,
Lufthansa Sky Chefs, Miele and Sennheiser, the Detmoldbased company Weidmüller was also part of this research
project. The Weidmüller Group is a global player and
specialises in the field of electrical connection technology
and electronics. Together with its customers, it is shaping the
digital transformation - with products, solutions and services
for smart industrial connectivity and the Industrial Internet
of Things. With its products, Weidmüller is predominantly
active in mechanical engineering, the process industry,
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All HRC grippers from the Zimmer
Group meet the high requirements
of the protection principles

power generation and renewable energies, transport
technology, building infrastructure and in the field of device
manufacturing. The company has long been involved with
the topic of Industry 4.0. and, in addition to SafeMate, is
involved in other research collaborations.

Manual to automated
Until recently, the assembly process for electromechanical
components at Weidmüller was carried out completely
manually by employees at the assembly workstation. As part
of SafeMate, a potential analysis - carried out by the team led
by Weidmüller process engineer Tobias Stuke - was to
determine the individual tasks performed by man and
machine and thus create a task-optimal division of labour.
Among other things, it was found that robots are very good
at performing the monotonous, repetitive and powerintensive tasks of the placement process without fatigue. And
they can do so with consistent accuracy. But it can’t be done
without humans: humans have special skills, for example, in
gripping and removing small parts of different dimensions
from a pile/box. They can recognise and sort them better.
Humans are also superior to their robotic colleagues when it
comes to correct feeding and the subsequent inspection
process. Based on these findings, the previously manual
assembly process was then partially automated in an initial
SafeMate pilot application by using HRC. The result was a
hybrid assembly workplace in which humans and robots
work in parallel. The monotonous and force-intensive tasks
are performed by the robot, while the cognitively demanding
tasks are carried out by the human.
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Human-robot collaboration
In collaborative robotics, humans and robots can work
hand in hand at one workplace. Due to the sensitive control
technology, the robot can work closely with the human
without protective fences. The application requires validation
to ensure that hazards have been sufficiently minimised. This
can be done as part of a measurement of force and pressure
carried out by TÜVs, professional associations, external
service providers or independently by the integrator. End-ofarm tools, such as a gripper, can also be validated in this way.
For the new hybrid workplace, for the assembly of
electromechanical components, such a cobot from the Danish
robot manufacturer Universal Robots (UR) has now been placed
at the side of the employees to work alongside them. First, the
colleague assembles the connector elements. Then the cobot
presses in the electrical contact elements, joins the connector
housing and screws the connection contacts. The productivity
of the entire hybrid workstation is increased by the use of a
collaborative robot and the resulting reduction in intermediate
steps or waiting times in the assembly process. The focus of this
partial automation is to relieve the machine operator of timeconsuming and monotonous intermediate steps and to achieve
a balanced division of labour between humans and robots.

A cobot with HRC gripper
In addition to the selection of a suitable robot, a suitable
gripper was also required as part of the workstation design.
This is because gripping technology is an elementary
component of every robot application. The HRC-02 gripper
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Robots are very good at performing the
monotonous, repetitive and power-intensive
tasks of the placement process without fatigue

from the Zimmer Group, was found relatively quickly. The
selected gripper is safe and harmonises perfectly with the
selected UR robot. The HRC-02 all-electric servo gripper,
specially designed for MRK use, has no sharp edges and is
constructed in such a way that, with its rounded shape on all
sides, accidental snagging is virtually impossible. In addition,
the HRC-02 has a flexibly adjustable stroke and gripping force,
allowing it to grip much more sensitively than a conventional
gripper. These features paired with an industry-proven design
provide the maximum safety for this project. All HRC grippers
from the Zimmer Group meet the high requirements of the
protection principles according to ISO/ TS 15066 (HRC
standard) and are BG/ DGUV certified.

Programming made easy
In Weidmüller’s SafeMate project, another focus was on
being able to use the UR cobot efficiently and flexibly at the
new hybrid workplace. Therefore, attention was also paid to
easy handling of the robot. The ease of operation of the cobot
was convincing, especially in combination with the HRC-02
gripper. After all, it is no coincidence that all Zimmer Group
grippers can work perfectly with UR lightweight robots - as a
UR+ partner, Zimmer Group currently displays the largest
portfolio of UR-compatible grippers on the UR+ website.
Where previously elaborate programming work and complex
programming skills were required, the cobot from Universal
Robots and its Zimmer gripper are very easy to operate. It is
controlled or programmed directly through the robot control
panel, which is intuitively designed - comparable to a
smartphone app.
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Increased team productivity and satisfaction
The pilot use of the cobot in Weidmüller’s mechanical
engineering department opens up new possibilities, also in
terms of efficiency and flexibility. Thanks to this new, hybrid
division of labor and the simple operability and easy
installation of the intelligent robot and its gripper, the
electronics manufacturer can now meet the increasing
shortage of skilled workers and global competition a bit
more. In addition to the increase in productivity, there were
also important non-monetary successes, such as ergonomic
workplace optimisation and general work relief for
employees. For example, force-intensive tasks such as
pressing in the contact elements (“latching”) and monotonous
tasks could be handed over to the robot. This high level of
employee acceptance was also achieved through a
participatory implementation process. This means that
employees were involved in the change process around their
workplace from the very beginning.

Future use of cobots
A particular selection criterion for the Zimmer Group’s
gripper was that, in addition to its technical features, the
gripper already had the tested and certified safety for HRC
systems, which means that we were already on the “safe side”
- in the truest sense of the word - for our gripping technology
project,” says Stuke. It is particularly important to the company
that its employees benefit from collaborative work. The cobots
with their grippers are intended to provide relief. ☐
Courtesy: Zimmer Group
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Battery swapping:
Alternative to EV charging
Battery swapping is cost- and time-efficient. It reduces the upfront cost of electric vehicles
(EVs) as battery ownership is replaced by battery leasing, and is a quick way of recharging
a vehicle. Battery swapping stations (BSS) are also space-efficient
compared to EV charging stations. This article throws light on how
Vinutaa S,
lucrative the battery swapping alternative can prove to be, current EV
Assistant Vice
President and
Sector Head, ICRA
scenario in India and efforts and initiatives taken towards it.
In the Union Budget for FY 2023, the Government of
India announced plans to introduce a battery swapping
policy and interoperability standards with the intent of
building and improving the efficiency of the battery swapping
ecosystem, thereby driving EV adoption. Subsequently, Niti
Aayog has released a draft of battery swapping guidelines
recently. It is a step in the right direction and provides
guidance on multiple areas, including interoperability,
traceability and data sharing, business models, fiscal support,
grievance redressal, battery reuse, & recycling and
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implementation of battery swapping stations.

Policy highlights
The policy currently advocates usage of only advanced
chemistry cells (ACC) batteries, where the performance is
equivalent or superior to EV batteries supported under the
FAME II scheme, along with an option to add specifications
or standards from time to time. An open communication
protocol for ensuring back-end interoperability in the battery
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To achieve healthy EV penetration,
expansion of charging infrastructure
will play a critical role

swapping ecosystem has also been proposed. In order to
ensure quality adherence and safety, batteries would be
tested and certified as per AIS 156 (2020) and AIS 038 Rev 2
(2020) standards.
This is apart from any additional tests prescribed for
swappable batteries. Standards for battery charging stations
(BCS), battery swapping stations (BSS) and battery recycling
or reuse are also likely to be developed. Further, for
traceability, the policy proposes unique identification
numbers (UIN) for batteries and swapping stations.
Accessibility to information on battery health and
performance and flexibility to switch networks is also
proposed, to increase transparency.

EV charging infrastructure scenario
Globally, 6.8 million EVs were sold during CY 2021,
compared to 3.2 million sold in CY 2020. The share of EVs in
global light vehicle sales almost doubled to 8.3% in CY 2021
compared to 4.2% in CY 2020 and 2.5% in CY 2019, and this is
only expected to increase going forward. There is an expectation
of healthy EV penetration in India as well over the next five
years, especially in the electric 2W, 3W and bus segments.
However, to achieve healthy EV penetration, expansion of
charging infrastructure will play a critical role. Nevertheless, the
charging infrastructure in India remains nascent.
Currently, there are only about 1,800-2,000 public
charging stations in India. To increase the charging
infrastructure network, the Government of India has allocated
a total outlay of ₹1,300 crore for EV charging infrastructure
through the Faster Adoption and Manufacturing of Electric
and Hybrid Vehicles in India (FAME) scheme. Further, the
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Government of India has proactively amended guidelines for
charging infrastructure development in the country. The
revised policy has simplified land & electricity procurement
and issued guidance on locations of priority for EV charging
infrastructure installation. In addition, some states have also
provided capital subsidies for charging infrastructure.
To capitalise on the potential opportunity in the space,
several PSUs and private players have also announced plans
to foray into charging infrastructure. Given the relatively
high capital cost of over ₹25 lakhs per charging station and
relatively high operating costs, asset utilisation becomes
critical. ICRA estimates that it would take about four years
for an EV charging station to break even based on current
expectations of EV penetration and commensurate asset
utilisation, not accounting for any subsidy.

Challenges and trends
Demand for automotive components stems from
domestic OEMs, replacement and exports. Domestic OEM
demand has remained a mixed bag across segments in FY
2022 with slowdown in two-wheelers and semiconductor
shortage dragging down overall production volumes.
Improvement in personal mobility, healthy freight movement
and deferment of new vehicle purchases due to cost inflation
are factors that have supported replacement sales in the last
few months. Part of the revenue growth in both these
segments has also come from commodity pass-through.
Exports have remained a bright spot in the Indian
automotive component story, partly aided by the China +
One strategy. This is despite supply chain issues. ICRA
believes that the growth in FY 2022 exports would have been
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development in the country

even better if not for the semiconductor shortage. While
automotive ancillaries have healthy export order book for the
next few months, the impact of geopolitical and supply chain
issues on actual off-take remains a monitorable aspect. ICRA
expects 13-15% revenue growth in FY 2022 for the Indian
automotive component industry, driven by domestic OEM,
replacement, export volumes and pass-through of commodity
prices. The healthy volume growth would, however, come on
a low base of FY 2021. For FY 2023, ICRA expects revenues
to expand by 8-10% supported by easing of supply chain
issues and commodity inflation in H2 FY 2023.
Over the long term, premiumisation of vehicles and focus
on localisation will translate into healthy growth for
automotive component suppliers. If the Q1 FY 2021 impact
is excluded, the margins for Q2-Q4 FY 2022 are likely to be
lower by 200-250 bps on YoY basis for automotive
components, excluding tyres. While cost pressures are likely
to continue in H1 FY 2023, ICRA expects YoY improvement
of 100 bps in operating margins in FY 2023 because of
expectation of a relatively better H2 FY 2023. The operating
margins for the excluding tyre sample are likely to return to
the pre-pandemic levels of 10-10.5% in FY 2023.

ICRA forecast
ICRA research expects healthy electric vehicle (EV)
penetration in India over the next five years, especially in the
electric 2W, 3W and bus segments. The penetration of
electric 2Ws is expected to be about 13-15% of new vehicle
sales by FY 2025. Likewise, the electric 3W and electric bus
segment penetrations are expected to be greater than 30%
and about 8- 10% of new vehicle sales respectively by FY
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2025. However, in order to achieve healthy EV penetration,
expansion of charging infrastructure will play a critical role.
ICRA experts say, battery swapping is an alternative solution
to developing EV charging infrastructure, especially for
commercial applications. This is currently in nascent stages
in India. Battery swapping is advantageous – it is a quick way
of recharging a vehicle and is cost and time-efficient. It
reduces the upfront cost of EV as battery ownership is
replaced by battery leasing.
There is increased predictability of battery life due to
controlled
charging
conditions.
However,
ensuring
interoperability, adequate financing availability and maintaining
sufficient battery inventory can prove to be challenging. Battery
swapping is still in nascent stages in India and there could be
multiple models that could emerge as the market matures. Thus,
the policy is agnostic to business models. However, it proposes
fiscal support through demand incentives and some guidelines
of land provision and electricity tariffs. It also recommends
easing the approval process through a single window system. All
of these will ensure faster penetration of battery swapping as a
service in the Indian market. However, while the battery quality
and standards could improve financing, the extent of funding
penetration remains to be seen.

The way ahead
No matter the challenges, the Indian government,
automakers, stakeholders and consumers are all equally
positive towards bringing in the EV revolution in India.
Rather than sector development, EVs need to be developed
within an ecosystem backed with the right policies, schemes,
technologies and support for a promising future. ☐
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Innovation meets technology
Twelfth biennial Die & Mould India International Exhibition organised by TAGMA
began on April 27, 2022 with an aim to provide an ideal opportunity to bring the
latest technologies and products for the fast-evolving die & mould industry under
one roof. The four-day even took place at the Bombay Exhibition Centre, Goregaon,
Mumbai. The event report highlights the innovations,
technical advancements and future plans revolving
Vidisha Sonone
Assistant Editor
vidisha.sonone@publish-industry.net
around the Indian die & mould industry.
Organised by the Tool & Gauge Manufacturers Association
of India (TAGMA), Die & Mould India was inaugurated by
chief guest Prabhakar Kadapa, Partner & Director, Mudita
Strat-Aegis Consultants and Guests of Honour Vidyadhar
Limaye, Senior Director, IAC Group; Raghava Badhya T V.,
President & Director, Makino India; D M Sheregar, President,
TAGMA India; and D Shanmugasundaram, Vice President,
TAGMA India, in the presence of other dignitaries.
Sheregar shared how the last two years have been
challenging for the industry. However, it has emerged
stronger and is ready to tap the growing demand for tools in
the country. As COVID-19-related challenges fade away and
the Indian manufacturing industry is witnessing growth
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opportunities, the 12th Die & Mould India exhibition aspired
to play the role of a facilitator. The four-day event showcased
various technological developments for the booming die and
mould industry and also highlighted opportunities and
challenges, providing a platform for toolmakers to learn from
the user industry.

Expert insights
Highlighting the opportunities and challenges in the
industry, Limaye stated that India’s toolmakers have made
significant contributions to the global manufacturing sector.
However, the automobile industry is still heavily reliant on
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Attendees at the exhibition

foreign toolmakers because of our toolmaker’s limited capacity.
A way needs to be found out to bring toolmakers together to
maximise capacity utilisation and to meet the fast-paced
demands of various sectors and growing opportunities.
Mr Badhya then went on to highlight the potential of the
tooling industry and believed that believes Indian toolmakers
can find lots of opportunities in electronics, medical
equipment, aerospace and defence, among others industries
and India needs to be known for its quality. What the industry
needs to focus on is the global market, building strategic
partnerships, and manpower development. India has an
educated population, a larger geographical area, and smart
minds. He also added that this decade will be the most
rewarding for India’s manufacturing sector, which will
positively reflect on the tooling industry.
At the inauguration ceremony, in his keynote address,
Kadapa, said that the tooling industry has come a long way in
the last 40 years and the sector has seen a lot of advancements
and is now catering to demands from some global customers.
The tooling industry’s evolution over the next 5 to 10 years
will be mindboggling. While Indian tooling companies lack
the specialisation that the global market demands, the
scenario is slowly changing. Indian toolmakers are adopting
the latest technologies, like their global counterparts.

Event highlights
More than 300 exhibitors covering an area of 19200 sq m
and 10+ countries participated in the 2022 edition of the Die
& Mould India exhibition with each presenting the latest
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developments in the tooling industry. With a significant
growth forecasted and the emergence of many sectors in
India, the Indian tooling industry is expected to see doubledigit growth in the coming years. Over 38,000 visitors from
industries like automotive, aerospace, die mould, machine
tools, heavy engineering, plastics, packaging, consumer
goods, toy, and medical, attended the exhibition.
The exhibition came to an end on April 30, 2022. From
the latest technologies and innovations to new launches,
visitors witnessed it all at the four-day event. A B2B pavilion
was also organised at the event which was a huge hit amongst
the toolmakers and the user industry. At the B2B Pavilion, 10
companies from the user industry met around 25 toolmakers
collectively and shared their expectations with toolmakers.
TAGMA believes that there are many opportunities for the
evolving industry and it is time to channel the right resources
and enhance capacity and capabilities.

The takeaway
Talking about the response and industry trends,
Shanmugasundaram acknowledged that the response was
overwhelming. The organisers are ready for bigger
opportunities. The industry believes the coming decade to be
all about India's growth. However, capacity addition is still
the biggest challenge, and toolmakers should come forward
to solve this issue. If the capacity is enhanced, the imports can
be reduced. With the grand success of Die & Mould India
2022, TAGMA believes the forthcoming years to create huge
opportunities in the Indian tooling industry. ☐
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Hexapod positioning system

Electric battery drive

Aerotech recently introduced the HEX150-140HL, which is a miniature
hexapod positioning system with six degrees of freedom (DOF) that enables
precise translation in the X, Y and Z directions
as well as rotation around each of these axes.
The HEX150-140HL is ideal for spaceconstrained applications with multiple DOFs
that require fine positioning resolution, such as
alignment, assembly & interconnection of
photonic components, optical inspection and
alignment, optical wafer probing, aerospace
and satellite sensor testing, etc. Other important
HEX150-140HL
features are the high load capacity of up to 7.5
kg with the ability to resist backdriving with
force up to 100 N, the large range of motion for easy integration into complex
applications, and the simple control and programming with virtual pivot point
adjustment. The HexGen Hexapod simulation software integrated in the
Automation1 control platform also enables easy programming and control of
the hexapods in any user-defined coordinate system. The user can visualise
and simulate the available working space in order to perform collision
analysis with his hexapod. In addition, user can also directly select
preconfigured models from a stored library of standard designs.

Atlas Copco recently introduced EZB, which is a new addition of electric
motors to meet new demands of automation, process control requirements,
and electrification on the machine-building
industry in hand-held applications. It is a plug
and play battery drive that allows an easier and
faster tool design process. It has onboard
software with 4 drive models that are optimised
for multiple application. Also, it allows user to
focus on the application, while relying on the
company to drive it. This results in a shorter
development time, and time-to-market. The new
electric motor has a standard LZB33 flange and
out-put Shaft that allows for easy integration of
EZB
existing air motor applications. It has two battery
positions for easy access along with an advance
permanent magnet motor with integrated controller. The ergonomic handle
and trigger design gives users the maximum comfort. The software
controlled progressive trigger provides operator control and safety. It has
two gear options for high and low torque capacity. On the EZB handheld
battery drive, user can select the suitable drive mode from – Constant
speed, Constant power, Efficiency or Accuracy.

Aerotech | Bengaluru
Email: jbala@aerotech.com | Tel: +91-80-4209 1836

Atlas Copco | Pune
Email: contactus@atlascopco.com | Tel: +91 20 3985 2100

Filter media containing activated carbon

Fully automatic extraction system

Eaton recently optimised and expanded its range of filter media containing
activated carbon. The upgraded BECO CARBON depth filter sheets offer
particularly high adsorption properties for the demanding filtration of
liquids. With their strong decolourisation
abilities and adsorptive removal of
undesired by-products, along with taste,
odour and colour correction, they are
ideally suited for use in the fine chemical,
pharmaceutical, cosmetic, food and
beverage and biotechnology industries.
BECO CARBON depth filter sheets are
BECO CARBON depth filter sheets available in the versions ACF 02 with an
activated carbon content of 1,000 g/m²
(macroporous) and ACF 07.10 with 420 g/m² activated carbon content
(meso/macroporous). They are available in all common filter sizes and
formats. All depth filter sheets of the BECO CARBON range meet the
requirements of Regulation (EG) 1935/2004 and the German LFGB (Food,
Commodities and Feed Code) as well as the test criteria of the FDA (U.S.
Food and Drug Administration) guidelines according to CFR 21 § 177. For
pharmaceutical applications, the BECO CARBON ACF 02 depth filter sheet is
checked for endotoxin content - for maximum safety and product quality.

Erdwich Zerkleinerungs-Systeme GmbH recently designed the fully
automatic KAA100, which is an innovative extraction system based on its
many years of experience in the realisation of recycling plants for
refrigerating devices. It extracts both
refrigerant and compressor oil not
only from intact, but also defective
refrigerating devices and airconditioning systems in a single work
step. The plant complies with the
ATEX Directive 2014/34/EU, is tested
KAA100
in accordance with the Ordinance on
Plants for Handling Substances
Hazardous to Water (AwSV) and is compliant with German Technical
Instructions on Air Quality Control (TA Luft). On request, the engineering
company also plans and implements complete refrigerating device
recycling plants including separating and shredding machines as well as
exhaust air purification technology in a closed system. In addition to the
newly developed refrigerant extraction system, the company offers a wide
range of products for the size reduction and recycling of various materials.
These include the tried and tested hammer mills in various versions, which
are particularly suitable for hard-brittle materials.

Eaton Power Quality India | Puducherry
Email: EatonPowerQualityIndia@eaton.com | Tel: +91-413-267 2000

Erdwich Zerkleinerungs-Systeme GmbH | Germany
Email: infoline@erdwich.de | Tel: +49 8191 9652-0
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High-performing nickel alloys

Direct infusion vacuum technology

Sandvik recently added a super alloy Sanicro ® 625 bar (UNS 06625) to its
growing family of high-performing nickel-alloys. The bar will be used to
machine advanced components that are exposed to acids, alkalis,
seawater and other wet corrosive conditions in both
cryogenic environments and temperatures up to 593°C
(1100°F). The new bar material, which has an ASTM
classification of Grade 1, is provided in the soft
annealed and quenched condition in 3 to 7-meter
lengths (9.84 feet – 22.96 feet) with an outer diameter
of 3 to 9 inches (76.2 to 228.6 mm). OD tolerances are
+/-0.8, according to ASTM B637. The chemical
composition has a very high 62% nickel content,
making Sanicro® 625 bar virtually immune to wet
corrosion. A high 21% chromium content also offers Sanicro® 625
superior corrosion resistance to oxidising (acid)
environments, and a high 8.5% molybdenum content ensures high
resistance to pitting and crevice corrosion. Uniquely, the new addition of
3.5% niobium creates a stiffening effect with the molybdenum and
provides good stabilisation against intergranular corrosion. Ductility and
toughness are also very high, and the material is approved by all key
relevant standards (ISO, ASTM, ASTME, EN, etc.).

TARTLER GROUP recently presented an efficient system for the new direct
infusion process as well as the successful degassing stations for resourcesaving material use. This includes
the T-EVAC evacuation system in its
stand-alone and dosing systemintegrated variants, and the TAVA
200 F vacuum filling system. With
the TAVA 200 F degassing station,
all material residues can be filled
into lidded drums without disturbing
air and then safely reintroduced into
the processing cycle with low
losses. The degassing station is
available as standard not only for TAVA 200 F
the air-free filling and transfer of
200- and 50-liter drums but can also be adapted to other container sizes
upon customer request. It consists of a device for clamping and stabilising
the drum, a special combination attachment for synchronised vacuum
generation and filling, a vacuum pump, and a control system with
touchscreen. All components are installed on a base with a barrel centring
plate and are accessible from all sides.

Sandvik | Sweden
Email: info@sandvik.com | Tel: +46 8 456 11 00

TARTLER GmbH | Germany
Email: info@tartler.com | Tel: +49-0-6061 9672-0

Suction and filtration device

Tool grinder

UNIFLEX recently developed the UVC 50, an external suction and filter
device for simultaneous use with up to three cutting machines. A balanced
compromise between volume
flow and negative pressure
keeps the air clean during the
cutting of hose assemblies and
protects the operators from
fine particles. The wheelequipped devices with a basic
footprint of 118 x 70 cm are 88
cm in height and weight
approximately 150 kg – UNIFLEX UVC 50
including a 10-litre dust
collection container. With a maximum volume flow of 700 m3/h and an
extremely high negative pressure of up to 3250 Pa, the UNIFLEX UVC 50
has an easy-to-clean, easy-to-exchange main filter surface of 5 m2.
Based on an intake voltage of 400 V, the device offers 1.9 kW of drive
power. This device can also be connected to other suitable machines that
require high-performance suction. Suitable devices should have an intake
diameter of 60-120 mm. The suction and filter performance increases
with the size of the diameter.

WIDMA recently extended its tool grinding portfolio by addition of the
Hobgrind HG200, which is a five-axis CNC machine for regrinding of hob,
skiving cutters, and shaper cutters of both
spur and helical type. The machine is
configured with a direct drive grinding
spindle operating at 11 kW peak power
and maximum speed of 9000 rpm. Coolant
jacket around spindle provides thermal
stability. Ball screws for the three linear
axes are directly coupled to high torque
AC servo motors. The machine’s linear
axes have a maximum rapid traverse Hobgrind HG200
speed of 20 m/min. To ensure precise
indexing of the component, the work head (A-axis) has a direct drive
through a high torque motor coupled with a high-resolution encoder. It
can rotate continuously at the maximum speed of 800 rpm. The work
head is with an ISO 50 taper for component holding. The work head
swivel axis (B-axis) comes with a worm-drive arrangement and moves at
a speed of maximum 10 rpm. The hob inspection cycle on the machine,
after regrinding of hob, helps the user to check the hob before removing
it from the machine.

Uniflex-Hydraulik GmbH | Germany
Email: info@uniflex.de | Tel: +49 (0) 6039/9171-280

WIDMA Machining Solutions Group | Bengaluru
Email: k-in.widma@kennametal.com | Tel: +91-80-2219 8306
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» Material Handling
The multi-stage process of material
handling is equally important as
other manufacturing processes and
holds great potential for technology
integration. The next issue will
highlight the automation trends driving
this industry with regards to picking
processes, maintenance and robotics.

» Robotics & Industrial Automation
Robotics and AI integration in industrial
automation has picked up pace especially
after the pandemic. Their efficiency and
performance have surged industries
to explore them more for their benefit.
The next issue will talk about upcoming
trends in robotics in industrial automation
focusing on cobots, assistive robots and
robotics as a service.

» Industrial Safety
Industrial safety processes aim to
protect industrial workers, machinery,
facilities, structures, and the
environment. Industrial safety is needed
to check all the possible chances of
accidents for preventing loss of life and
permanent disability of any industrial
employee, any damage to machine
and material. The next issue will cover
the new trends and practices in the
industrial safety domain.

» Laser/Plasma Cutting
Laser and plasma cutting technology has
advanced many folds due to high-end
automation. Technically advanced cutting
processes give high precision, intricate and
cutting-edge products. These technologies
have truly transformed manufacturing
practices. The next issue will carry all that
you need to know about upcoming laser and
plasma cutting technologies and practices.

Assistant Editor
Vidisha Sonone
vidisha.sonone@publish-industry.net
Senior Content Developer (Online & Print)
Namrata Singhania
namrata.singhania@publish-industry.net
Advertising Sales & Marketing
Alok Kumar
(Assistant General Manager – South India)
Contact: +91 8861009443
alok.kumar@publish-industry.net
Design & Layout
Tarun Kumar Pyne
Design Head (Print & Web)
tarun.pyne@publish-industry.net
Overseas Partner
Ringier Trade Media Ltd
China, Taiwan & South-East Asia
Tel: +852 2369 - 8788
mchhay@ringier.com.hk
Editorial & Business Office
publish-industry India Pvt Ltd
Pune, Maharashtra, India
Tel: +91-7410006435/36
Board of Advisors
Kilian Müller
(CEO – Worldwide)
Subscription
Cover Price: `100
Annual Subscription Price: `1000
em.india@publish-industry.net
Tel: +91-7410006435/36

COMPANY INDEX
Name .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
Aerotech  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48
Altair  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35
Atlas Copco  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48
Blaser Swisslube Solutions  .  .  .  .  .  .  .  . 07, 33
C-Motive Technologies .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
Desiccant Rotors International (DRI)  .  .  .  .  . 28
Eaton Power Quality India  .  .  .  .  .  .  .  .  .  .  .  . 48
Erdwich Zerkleinerungs-Systeme GmbH .  .  . 48
Ervin Junker Maschinenfabrik  . Front Inside Cover
EVR Motors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
Hexagon  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
IAC Group  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11

50

Name .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
ICRA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 43
ifm electronic India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19
Jyoti CNC Automation  .  .  .  .  .  .  .  .  .  .  . 01, 35
Kennametal India  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15, 17
Kim Union Industrial Co  .  .  .  .  .  .  .  .  .  .  .  .  . 23
Markforged  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
Michelin .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
MMC Hardemtal  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25
Napino Auto & Electronics  .  .  .  .  .  .  .  .  .  .  . 08
QVI India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 02
Renishaw .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30
Sandvik  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49

Name .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Page
Schaeffler  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37
Schmersal  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26
Sona Comstar .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
TAGMA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46
TARTLER GmbH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49
TechNova  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
Toyota Group  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 08
Triveni Turbines  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10
Uniflex-Hydraulik GmbH  .  .  .  .  .  .  .  .  .  .  .  .  . 49
Walter Tools India  .  .  . Cover, 05, Back Cover
WIDMA Machining Solutions Group .  .  .  .  .  . 49
Zimmer Automation  .  .  . 40, Back Inside Cover

Printing
MARS REPRO SOLUTIONS,
C2/12, Shivtara Garden,
Near Gananjay Society, Kothrud, Pune 411038
Copyright/Reprinting
The publishing company holds all
publishing and usage rights. The reprinting,
duplication and online publication of the
magazine contents is only allowed with
written permission from the publishing
company. The publishing company and
editorial staff are not liable for any
unsolicited manuscripts, photos and
illustrations which have been submitted.
Internet https://industr.com/en/
Digital edition https://www.industr.com/
en/e-paper

EM | May 2022

HIGHLY FLEXIBLE.

Gripper Series
GEH6000IL
+ 5 million maintenance-free
cycles
+ Integrated sensing via IO-Link
+ Servo drive with integrated
controller
+ IO-Link on board
+ Gentle yet powerful
+ Long stroke

THE KNOW-HOW FACTORY
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