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Building a sustainable future
It’s estimated that manufacturing operations use about one third
of the total amount of energy consumed in the country annually. So,
manufacturing companies can play an important role in building a
sustainable future. The present climate of economic and environmental
concerns challenges engineers to optimise manufacturing processes
and make them more sustainable.
The good news is that manufacturing engineers — especially from
design & development — are already stepping up to the challenge.
Every day, engineers design products that conserve energy, reduce
waste, and eliminate pollution, and they manufacture those products
in sustainable ways.
But there’s more work to be done. It calls for a possible
framework or approach in respect of how manufacturing companies
can economically introduce environmentally friendly practices to
their production operations, whilst at the same time encouraging
organisational and operational learning with the aim of eventual
evolution of the firm into an eco-efficient concern.
The Cover Story in this issue talks on the sustainable manufacturing
tools and practices and how sustainable manufacturing can integrate
sustainable activities at all levels of manufacturing – product, process
and system.The Viewpoint section discusses the challenges and
opportunities in the Indian die & mould sector to make the industry
globally competitive. Plastics are vital to a wide array of safety and
performance features in today’s vehicles to cut vehicle weight while
also reducing cost and fuel efficiency. The Industry Focus this time
highlights the trends and technologies in this area.
I hope you will find these and many other features in this issue
interesting and useful. Please do send us your feedback.
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I was recently speaking to a gathering
of prospects and customers at a seminar
that we had organised. Interestingly, a large
number of them asked me this question—
how do we get the best out of our equipment,
tools and software? Not surprisingly, I have
had many asking me this question over the
years—from the 90s till date!
Considering that the people that have
asked this question have been young
trainees, CNC programmers, planning
managers, production managers, plant
managers, CEOs and investors, I am
convinced that this is not a single
point question but rather a purposeful,
significant, progressive, constructive
and educating thought. The fact that this
question is being asked is reason enough
to believe that the future is indeed bright
for our nation’s manufacturing industry.
In an age, where we need to keep
moving constantly to even remain at the
same position, I cannot stress enough on
the fact that we must constantly educate,
innovate, applicate, evaluate, compensate
and repeat these steps consistently.
Consequently, my answer has always
been that a tool is just that—a device,
10
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KNOWLEDGE
CAPITAL IS KEY
TO EFFICIENCY
feature or implement that is used to
carry out a specific function or activity.
What makes the difference, though, is the
application. For example, an experienced
machinist can make the most out of an
old and aged equipment, while a novice
may not be able to extract even the bare
minimum out of a newer equipment. It is,
therefore, obvious that knowledge capital
is key to efficiency.
Knowledge capital is a function of good
management, constant learning, constant
innovation, timely investments and sound
organic processes. Given the fact that most
of our country’s manufacturing happens in
micro, small and medium industries, it is
understandable that the above is good in
theory but difficult to practice. However, if
we change our perspective and start by not
looking at where we are today but where
we want to be tomorrow, I am certain
that decisions will be made differently.
Our perception of ‘costs’ will change

to ‘investments’; ‘workers’ will change
to ‘stakeholders’; ‘suppliers/customers’
will change to ‘partners-in-progress’ and
finally, ‘work’ will change to ‘passion’.
Manufacturing is key to a healthy
economy. This has been discussed,
debated, written about and collectively
agreed upon. It is envisioned that India
has the potential to be amongst the top
three manufacturing economies in the
world by 2030. It is my firm belief that
a manufacturing economy not only
creates jobs, but also economic health,
national progress and an ecosystem that
is sustainable—far better than any other
industry that we currently know of. With
increasing access to technology, mobility,
analytics, knowledge pool (both academia
& industry) and favourable government
policies, it should not take long for us to
turn probability into possibility.
Therefore, my answer to the million
dollar question – “How do we get the
best out of our equipment, tools and
software?” is still evolving, much like the
question itself; and the more I speak to
different people from different industries,
I find that the better it gets, than the
previous one. ☐
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Siemens Financial Services releases new research paper on CFO 4.0

Siemens Financial Services (SFS) recently released a new research paper that describes ‘CFO 4.0’ - the
genre of Chief Financial Officer in the manufacturing industry. The paper has a holistic understanding of the
competitive advantages of digital transformation and the competencies required to identify, evaluate and
implement new business models for Industry 4.0. Commenting on the paper, Sunil Kapoor, MD & CEO,
Siemens Financial Services Pvt Ltd, said, “The CFO 4.0 is now ensuring that financing options are considered
right at the start of digital strategy development. By using smart financing techniques from expert financers,
firms can often find that their range of affordable technology options widen considerably.”

Renishaw supports UK and India
business ties
Boeing partners with HAL and Mahindra for fighter jets

Boeing recently announced a partnership with Hindustan Aeronautics Limited (HAL) and
Mahindra Defence Systems (MDS), during DefExpo in Chennai, for manufacturing the
F/A-18 Super Hornet in India for its armed forces and pursuing the joint development of
future technologies. The plan addresses the infrastructure, and operational tools and
techniques required to produce a next-gen fighter aircraft right here in India.
Commenting on the partnership, T Suvarna Raju, Chairman and Managing Director,
Hindustan Aeronautics Limited, said, “This partnership will create an opportunity to
develop capabilities of the aerospace industry and strengthen indigenous platforms in
the country, thereby contributing to the ‘Make in India’ activities.”

Rhydian Pountney, Managing Director, Renishaw
UK Sales Limited, recently attended the Access
India event as part of the ‘Make in India’ initiative.
Set alongside a backdrop of the Commonwealth
Heads of Government Meeting in London, UK,
the event gave British SMEs the opportunity to
meet with large manufacturing businesses and
government representatives from India, in order
to facilitate bilateral investment and help SMEs
to set up Indian manufacturing operations. While
at the event, Pountney explained, “Trade
between India and the UK is on the rise. To
assist increased UK investment in India, the AIP
encourages SMEs to learn from the successes of
multinationals with a long-standing, established
presence in India.”

Manufacturing conditions in India improve
The Nikkei India Manufacturing Purchasing Managers' Index (PMI) rose from
51.0 to 51.6 in April, 2018, registering improvement for the 9th consecutive month.
Reflecting sustained growth in production and new orders, Indian manufacturers
were prompted to raise their purchasing activity for the sixth successive month in
April. Giving its view, IHS Markit, in a statement, said, "Greater production
requirements stimulated job creation and encouraged companies to engage in
input buying. A key factor contributing to this was a solid rise in output.”
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Tata, Lockheed Martin bring new cutting-edge aerospace technology to India
Tata Lockheed Martin Aerostructures (TLMAL), a joint venture between Tata Advanced Systems (TASL) and
Lockheed Martin, recently inaugurated India’s first-of-its-kind metal-to-metal bonding facility at Adibatla, Hyderabad.
The facility adds a new cutting-edge capability to the Indian aerospace industry and creates new job opportunities for
skilled workers in India’s manufacturing sector. Putting across his thoughts, Sukaran Singh, MD & CEO, Tata
Advanced Systems, averred, “It is a matter of pride that aero-structure components manufactured at our Indian facility
are an integral part of the world’s most advanced tactical airlifter, which is also being used by the Indian Air Force.”

L&T Defence to produce quad
launcher for BRAHMOS Missiles

Rolls-Royce and Goa Shipyard Limited agree to
manufacture MTU engines in India

Rolls-Royce and Goa Shipyard Limited (GSL), a premier defence shipbuilding yard
in India under the Ministry of Defence, have agreed to cooperate in the local
manufacturing of technologically-advanced MTU Series 8000 engines in India. The
agreement includes transfer of MTU technology related to localising of engine
components, testing, and major overhauls. MTU Series 8000 engines are the largest
and most powerful MTU diesel engines, with a power output of up to 10 MW. RAdm
(Retd) NM, Shekhar Mital, Chairman & Managing Director, GSL, said, “The
collaboration will lead to a significant increase in indigenous content on board ships
constructed in India. It will also provide a strategic edge to the Indian defence sector.”

L&T Defence, the defence arm of Larsen & Toubro
(L&T) and one of the leading industry partners of
BrahMos Aerospace Pvt Ltd (BAPL), recently
completed the design and prototype realisation of
the ‘Quadruple Canisterised Inclined Launcher’
(QCIL or Quad Launcher) for BRAHMOS missiles.
The launcher provides superior firepower and is
suitable for warships, which have space constraints
to accommodate a Vertical Launch Module.
Speaking on the occasion, Jayant Patil, whole-time
Director (Defence) and Member of L&T Board,
said, “The Launcher underwent rigorous testing.
L&T will now take up the bulk production of the
Quad Launchers.”

Indian Army to buy Light Strike Vehicles from Force Motors

Force Motors recently won the prestigious order for the supply of Light Strike Vehicles
to the Indian Army, against stiff competition from established players. The company
developed the Light Strike Vehicles for exacting military activities. These vehicles can
be airlifted and dropped into enemy territory and they are also capable of performing
on extreme terrain and have differential locks on all wheels. Speaking on the occasion,
the spokesperson from Force Motors said, “We are very happy that the Indian Army
has reposed trust in the Light Strike Vehicle. This is a significant step in creating fully
indigenous specialist vehicles for the armed forces.”
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BIEMH: Industry 4.0 revolutionises the 30th edition of the fair in Spain
BIEMH - International Machine Tool Biennial, organised jointly by AFM and Bilbao Exhibition Centre, in its 30 th
edition, will be positioned at the forefront of Industry 4.0, on May 28 – June 1, 2018. A total of 1,510 exhibiting firms
from 21 countries will be participating in the event, “Be IN, BIEMH”, where they will deploy their full force in innovation,
productive intelligence, system integration and internationalisation throughout Bilbao Exhibition Centre’s six halls.
Innovation, as a driver of the industry, will be the grand protagonist of BIEMH, which, this year, is experiencing
very increased growth sectors – such as, metal forming machinery, which, after an exceptional 2016 in order
processing, is already 14% of the exhibition. Components and accessories, reaching 28% in line with its evolution in
the market, is also one such example. The remaining exhibition space is distributed, to date, between large metal
forming machinery (22%), tools (15%), metrology and CAD-CAM (10%), and automation and robotics (9%), in addition
to machinery and equipment for surface treatment, other machines and services for companies.
Besides, Spain occupying 47% of the total exhibiting firms, Portugal will have the highest representation in the
sample, followed closely by Germany, Italy and France. The list also includes companies from Japan, Austria,
Belgium, Bulgaria, China, Denmark, Slovakia, the United States, The Netherlands, Israel, Poland, the United Kingdom,
Czech Republic, Switzerland, Taiwan and Turkey.
Internationally, it highlights the buyer delegation programme, which is developing intensively in countries,
considered by exhibitors as priorities for export, i.e. Germany, Argentina, Belgium, Brazil, Chile, China, Colombia,
Ecuador, Slovakia, the USA, Russia, France, India, Iran, Israel, Italy, Morocco, Mexico, Poland, Portugal, United
Kingdom, Czech Republic, Singapore, South Africa, Thailand and Turkey.
This year, BeDIGITAL, an event aimed at the digital technology industrial application, has been incorporated.
With the aim to facilitate a practical demonstration of products and services, business opportunities and knowledge
transfer, BeDIGITAL will offer differentiated areas for commercial contact and conferences. In parallel, the 3rd edition
of ADDIT3D, the International Trade Show on Additive and 3D Manufacturing, offers very interesting novelties in
machines for additive manufacturing and metal printing this year. The offer will be completed with IMIC - International
Maintenance Conference and WORKINN, Industrial Employment Forum.
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“Showcasing tailor-made
solutions for Industry 4.0”
…says Rakesh Patel, CEO, Fagor Automation India, while highlighting his company’s participation
in the upcoming ACMEE 2018, in an interaction with Maria Jerin. He also emphasised his company’s
major focus on the education sector so as to have more training centres across the country. Excerpts…
What are the recent developments in the CNC control technology
and how is your company coping-up with such advancements?
One of the major areas focussed by the overall machine tool
industry is Industry 4.0, where Fagor Automation has developed
new product lines and also facelifted the existing products to
cope up with the market requirement. We are strengthening
our commitment to technological innovation by promoting the
development of connectivity in our machines,
a key factor of Industry 4.0. The goal of the
project is to equip machines manufactured by
the Basque cooperative with a control interface
that is simpler, more customisable and better
connected, thanks to open technologies.
The project, of vital importance in Fagor
Automation’s commitment to technological
innovation, has the primary objective of
recreating a large part of the HMI (HumanMachine Interface) with web technology in
order to make control and display systems
simpler and more intuitive, as well as
enabling machines to be controlled remotely
from anywhere.
With Industry 4.0 offering various possibilities for monitoring and
management of manufacturing processes, what are your company’s
latest offerings with regard to this?
The important aspect of Industry 4.0 is the collection of large
amounts of information on the materials, production processes
and logistics. If we add quality connectivity to all of this, we
will achieve unit ‘traceability’ that enables us to easily reach
customers or end users. Fagor Automation products are on the
cutting edge of technology and can serve a double purpose within
a production process: recording large amounts of information
with an infinite number of parameters, and at the same time,
enabling connectivity and bidirectional remote access between
the supplier and the customer.
What are your localisation strategies? How will they help protect
the company from the ups and downs in the local market demand?
In India, we strongly believe in providing our customers quality
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product with superior after-sales services at affordable cost. Fagor
Automation has a clear advantage because we offer a complete
solution — drives, motors, feedback devices, etc, — together
with our CNCs. Customers are glad to source everything from
a single supplier.
In the coming years, we would majorly focus on the education
sector. By the end of 2018, we would have five Fagor Automation
training centres across the country. We are an
active partner in the Skill India programme
and Pradhan Mantri Kaushal Vikas Yojana
(PMKVY) through ATI’s (Advanced Training
Institute) and other private training centres.
Can you brief us on your company’s
participation at ACMEE 2018? What will be
your major focus area?
We are constantly focusing in the growing
Chennai market, and have been successful on
our way. It’s important to be a part in such a
big gathering happening in Chennai, and we
were there in ACMEE since 2010. We meet
all our existing clients and new clients and the
exhibition looks out to be a great opportunity
for us. In ACMEE 2018, we would highlight our tailor-made
solutions for Industry 4.0, 5-axis machining technologies and
also some new launches for the Indian market.
What are your future plans for the Indian market in short, medium
and long term?
Indian machine tool market is very much price-sensitive. So, we
have launched very economical packages, which would cater to
the requirement for entry level machines that are manufactured
in huge quantities in various parts of the country. We will also
introduce new product lines as per the market requirement
from time to time and try to retain our position in the Indian
CNC market.
Investment in the educational sector is where we look forward
in the coming years. We would be collaborating with the training
centres across the country and our target by 2020 is to have at
least 25 training centres across the country. ☐

EM | May 2018

LEADERSHIP INSIGHTS

Breaking new
ground!
Anand Mahindra

CHAIRMAN & MD
MAHINDRA & MAHINDRA GROUP

Displaying exemplary business leadership
for decades now, Anand Mahindra is a
name to reckon with in the global corporate
sector. Chairman of the multi-billion
dollar Mahindra Group and the Executive
Chairman of Mahindra & Mahindra Ltd, the
60-year-old is known for his bold decisions,
paving the way for his family-owned business
and single-handedly turning it into a global
mega business venture.
Born in 1955, Mahindra showed a
keen interest in his grandfather’s business
from an early age and after finishing his
higher education from Harvard College,
Massachusetts, he returned to India to join
the family business as an executive assistant
of Mahindra Ugine Steel Company. After
he became the President of the group, he
diversified the business into real estate and
hospitality. These efforts catapulted him to
the post of Deputy Managing Director in
1991 and Managing Director in 1997, after
which there was no looking back.
Capitalising on the opportunities
presented by a newly liberalised Indian
economy, the versatile leader left no stone
unturned and embarked on an acquisition
spree of well-known brands. With a penchant
18

THE JOB OF AUTOMOBILE
MANUFACTURERS IS TO
PASSIONATELY BUILD
SOMETHING THAT OTHERS
LOVE TO OWN
for building brands that carve a niche in the
minds of customers, he ventured into the
automotive world by launching Scorpio, and
then XUV500, which received rave reviews.
While Mahindra has always believed
in aiming high and going global with his
ventures, he strikes an essential balance by
building a strong foundation of core values
within his company. Known for being
the number one brand for tractors, he is a
true visionary who believes that “the job of
automobile manufacturers is to passionately
build something that others love to own”.
Spearheading the entire Mahindra
Group, the distinguished leader has put
India on the global map with his tireless
pursuit of excellence, breaking new ground
each time by building products that

represent strong brand values, innovation
and promising innovative features.
Recognising his efforts over decades,
Mahindra was honoured as the Knight of
the Order of Merit by the President of the
French Republic in 2004 and also received
the title of the ‘Most Inspiring Corporate
Leader of the Year’ from NDTV Profit
recently, amongst other notable awards.
Being the third generation scion of
the Mahindra clan, who has expanded the
Mahindra Group’s operations to 20 industries
from auto to information technology to real
estate, this tech-savvy leader is a role model
to entrepreneurs worldwide, who has left
a legacy of inspiration with his audacious
decisions and has supported it with a strong
work ethic and core values, that form the
foundation of an extraordinary enterprise. ☐

Suchi Adhikari
SUB-EDITOR & CORRESPONDENT
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C O V E R S TO R Y MMAANNAAGGEEMMEENNTT

SUSTAINABLE MANUFACTURING
Principles, Applications and Directions

Today, the most successful manufacturing organisations
recognise that environmental responsibility is not only good for
business, but it is also becoming an integral part of the way
product is marketed, purchased and operated. Hence, it is
important to consider sustainability at all levels of the life cycle of
products that are manufactured. The feature discusses how life
cycle analysis method can help identify the environmental
impact of the manufacturing activity and provides a direction in
which research can be done to attain the goal of sustainability.
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Fig 1: Life cycle analysis

Humans have been consuming resources at an alarming pace
these days that is certainly not sustainable as the earth that we
inhabit cannot regenerate the materials at that rate. For a
comparison, between 1950 and 2005, worldwide metals
production grew six fold, oil consumption eight fold, and natural
gas consumption 14-fold. So, if we continue in the same path, our
future generations will not have access to the resources the way
that we have now. The harmful effects of our consumption and its
final impact on the humankind are well known.
Though manufacturing systems create material wealth for
humans, they consume a great amount of resources while
generating a lot of waste. The waste generated during the
manufacturing processes, during the use of the products and after
the end of the life of the products is responsible for the degradation
of the environment. Thus, minimising the resource consumption
and reducing the environmental impact of manufacturing
systems has become increasingly more important. Therefore, it is
imperative that manufacturing industries strive for ‘Sustainable
Manufacturing’ on their part.

1. Sustainable manufacturing defined
Sustainable manufacturing (SM) or green manufacturing
for our purpose can be defined as a method for manufacturing
that minimises waste and reduces the environmental impact.
These goals are to be obtained mainly by adopting practices
that will influence the product design, process design and
operational principles. Therefore, sustainable manufacturing
may be defined as a system that integrates product and process
design issues with issues of manufacturing, planning and
control in such a manner as to identify, quantify, assess, and
manage the flow of environmental waste with the goal of
ultimately reducing the environmental impact to that of the
self-recovery capability of the Earth could deal with while also
trying to maximise resource efficiency.
A survey of 198 Indian SMEs have identified the following
aspects of sustainable manufacturing: “The final quantitative
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benefits of green manufacturing in order of their decreased
ranking are improved morale, improved brand value, lowered
regulatory concerns, increased market opportunities, improved
product performance and decreased liabilities. The quantitative
benefits of green manufacturing are related to either waste
(reduced waste handling cost, lowered waste categorisation
cost, reduced waste treatment cost, reduced waste disposal cost
and reduced waste storage cost) or life cycle of the product
(lowered transportation cost, decreased packaging cost, reduced
overall cost of the product, lowered cost of production, reduced
user operation/use cost, lowered maintenance/service cost and
reduced overall cost to the organisation).”

2. Sustainable manufacturing tools
The tool generally used to implement SM is the Life Cycle
Assessment (LCA). It is an approach to examine fully the
environmental impact of different activities performed by
humans including the production of goods and services by
corporations. LCA can be applied for any activity that is either
at national level or global level in order to identify environmental
burdens resulting from the activities of a society, region or
industrial sector. In fact, LCA can provide an excellent insight
for the engineer to study any given product such that he/she can
identify the methods to reduce the environmental impact of a
specific product or process. A schematic of the methodology
employed for carrying out the LCA is given in Fig 1.
LCA is concerned with identifying the environmental
impact of a given product or process at each of these life stages.
Full implementation of LCA allows the engineer to make a
quantitative comparison of the stages of a product’s life,
determine where the greatest environmental benefit is to be
gained, and ultimately monitor the long term effect of changes
in design and/or manufacturing.
Let us take an example to illustrate the point of how the
consideration of LCA makes a very strong contrast to what we
normally think about the environmental impact of the products.
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Consider a car used for personal transportation as an example.
The energy consumed during the resource extraction and
transportation for making the car is 9.2%, production and
selling of a car is 13.9%, during the actual use of car during the
lifetime is 76.8%, and the end of life vehicle disposal is 0.1%. As
can be seen from this example, it is clear that the biggest impact
is to be made at the consumer use life stage. In order to reduce
the environmental impact of the car, the approach should be to
develop cars with higher mileage and lower emissions.
The ISO standards assume a process-based LCA approach
and is organised into four steps: goal and scope definition,
inventory analysis, impact assessment, and interpretation as
shown in Fig 2. It is important to understand the goals of the
LCA and the methods to achieve them. Though this is a
framework, the way the goals are formulated, the work involved
is going to be enormous. The deeper the level of analysis, better
will be the understanding. That will also provide better solutions
to achieve the required results. However, this will also call for a
lot of effort from the user. Therefore, during the first step,
appropriate scope should be defined. This will be followed in
the second step to develop a quantitative analysis of the material
and energy inputs to the product or process at all levels. In this,
it is also important to measure the possible environmental
releases. Here, in the problem, though our interest is to find the
actual releases over the entire life cycle, the designer/engineer
will only have limited knowledge or control on what the user of
the product will be doing.
In the third step, the outputs of the system at each stage are
related to direct impact on the external world. The trouble with
this stage is that data that will be generated is controversial,
incomplete or wholly unavailable. Also, many of the impacts will
depend on global and will not be necessarily regional in nature.
For example, the release of CFC’s into the atmosphere. As a
result, data for this step is often qualitative in nature. The last
step in the process utilises the findings from the three previous
steps and makes recommendations for the environmental
improvement of the product or process under consideration.
Ideally, this information provides direct input for proactive
approaches, such as, design for the environment initiatives.
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Improvement
Analysis

Fig 2: The framework for
Life Cycle Analysis

3. Sustainable manufacturing approaches
Sustainable manufacturing requires that all manufacturing
organisations should aim for the following four activities that
would help the environment across its entire supply chain with
activities that are identified as in Fig 3.
• Energy use reduction
• Water use reduction
• Emissions reduction
• Waste generation reduction
Sustainable manufacturing should integrate sustainable
activities at all levels of manufacturing – product, process and
system. We are familiar with the 3R as reduce, reuse and
recycle that is commonly followed. This needs to be expanded
to more R’s, such as, reduce, reuse, recycle, recover, redesign,
remanufacturing, repurpose, refurbish, refuse, etc, as shown
in Fig 4.
The reduction should always start at the source level to be
more effective. Therefore, the first part of the effort should be by
incorporating sustainability in the product design to account
for environmental impacts over the entire life of the product.
Designing products to be environmentally benign can contribute
to their successful introduction and maintenance. Designing
products with easy disassembly help in the process of repair,
reuse, repurpose and remanufacture. Designing products with
easy maintainability help in prolonging the use of the product
more efficiently. Product flexibility, for example, allows for
environmental improvements, like materials substitution, while
retaining competitiveness. The expected decrease in product
life cycles with increased product customisation is likely to
make flexibility increasingly important.
Sustainable manufacturing processes: Manufacturing
processes and systems employed should consider sustainability
at every level, so that there will be comprehensive adherence to
sustainability principles. All the processes used are energy
efficient while maintaining requisite quality. All the
interconnected systems also share the same philosophy. Reduce
energy intensity and emissions in all operations and the supply
chain. Zero-emission (i.e. closed-loop) manufacturing views the
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Sustainable
Manufacturing
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attitudes and
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attitudes and
support for
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Sustainable
design

Fig 3: Various spheres of activities in a
manufacturing organisation that strive
to produce sustainable manufacturing

manufacturing system as an industrial ecosystem, and requires
the reuse of wastes or by-products within the manufacturing
system. Manufacturing systems employed should have the
flexibility for material substitution, and accommodate variations
in material flows to assist in enhancing sustainability while
maintaining competitiveness. To reduce the environmental
impacts of manufacturing processes, it is necessary to optimise
the environmental performance of the existing processes as well
as develop new green processes.
Optimise the environmental performance: So far,
manufacturing processes are generally designed for high
performance and low cost with little attention paid to
environmental issues. Most of the time, optimisation of a process
is done with reference to minimising the machining time or
machining cost with no consideration for the environment. The
costing models considered rarely included the cost of
environmental compliance. However, it is necessary to consider
the cost of compliance to the environmental guidance.
For example, when estimating the cutting fluid cost, the
following costs are considered as part of the total machining cost.
• Cost of purchasing the cutting fluid including the cost of
recharging
• Cost of maintaining the cutting fluid, cost of additives along
with the associated labor cost
• Cost of makeup fluid, the cost associated with the volumetric
loss of cutting fluid due to evaporation, leakage, etc.
• Cost of pump out of the used cutting fluid
• Cost of system cleaning, i.e. flushing the system after
disposing of the spent cutting fluid
It is also possible to improve the efficiency of operating the
machine tools by modifying the software. For example, in deep
hole drilling when programmed with peck cycle, the tool is
withdrawn at programmed intervals to clean the chips. This
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may not be efficient use of energy. It is possible in deep hole
drilling; the power consumption can be reduced with an
adaptive pecking cycle, which executes pecking as needed by
sensing cutting load. Also, synchronisation of the spindle
acceleration/deceleration with the feed system during a rapid
traverse stage can reduce the energy consumption up to 10%.
It is possible to develop mathematical models for electrical
energy use in machining and validating them along a machine
tool path such as in turning and milling. This helps in evaluating
tool paths and re-designing machine tools to make them more
energy efficient. It is also observed that the total energy
requirement is controlled more by the auxiliary equipment than
the main process in many situation. So, machine tools need to
be redesigned taking this into account.

Develop new green processes
In addition to improving and optimising the existing
processes, it will also be important to develop new processes that
use less harmful materials and generate fewer emissions which
can then be considered as green processes. An example could be
processes based on laser. Laser assisted manufacturing processes
are likely to bring some environmental advantages by reducing
emissions during manufacturing processes while extending the
tool life because of its non-contact nature. However the energy
consumption of laser processes is more compared to the
conventional processes. Direct Metal Deposition (DMD) is an
additive manufacturing process that is better for simple molds
with a low solid-to-cavity volume ratio that will be less
environmentally burdensome compared to CNC milling.
It is known that the selection of process parameters can have
a signiﬁcant inﬂuence on the consumed energy and resources.
Reducing energy consumption in a machine tool can be done by
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Fig 4: Increase circularity in manufacturing
to reduce the overall utilisation of the
resources so that less materials need to
be extracted from the earth

recovering the energy through the use of a kinetic energy recovery
system (KERS) similar to regenerative breaks used in automobiles.
It was found that 5 to 25% of energy saving can be achieved by
having a KERS device on the machine tool based on simulated
conditions. It is possible that the energy consumption for drilling
and face/end milling can be reduced by setting the cutting
conditions (cutting speed, feed rate and cutting depth) high,
thereby shortening the machining time, yet within a value range
which does not compromise tool life and surface ﬁnish.

4. Sustainable manufacturing examples
Cutting fluids are used extensively in metal machining
processes to remove and reduce the heat during the machining
operations. The use of cutting fluids greatly enhances the
machining quality while reducing the cost of machining by
extending tool life. However, the mist and vapour generated
during the machining processes is harmful for the operator and
stringent regulations exist to control them. Direct exposure of
cutting fluids has been responsible for a number of skin cancer
cases. Stringent environmental legislations require that the
spent cutting fluids be recycled or disposed of in a manner that
is not harmful to the environment. This calls for increased
expenditure on the recycling and disposal procedures used
depending upon the type of cutting fluid.
The machining cost, environmental impact and operators’
health concerns have driven researchers to find alternatives
such as Minimum Quantity Lubrication (MQL) or equivalent
dry cutting conditions that could satisfy the machining
requirements without the use of cutting fluids. In MQL, the
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fluid used is generally straight oil, but some applications have
also utilised water soluble fluids. These fluids are fed to the tool
and/or machining point in tiny quantities. When air is combined
with the lubricant it becomes atomised in the nozzle to form
extremely fine droplets which is termed mist application.
Cutting fluids based on vegetable oils are bio-degradable as
well as renewable. The experimental data indicated that the biobased fluids performed better than the mineral oil-based
products in drilling in terms of prolonged tool life, better chip
breaking, and lower tool wear and lower cutting forces. This will
improve its main credentials as green cutting fluid since it does
not have any harmful additives that complicate the disposal
procedures and hence the disposal cost.

Conclusions
Sustainable manufacturing is the most important aspect to
be considered by all production engineers, not because it is a fad
but a necessity as an obligation to the world we live in. Product
life cycle analysis has become a tool of choice being used to
establish the environmental impact of the products that we
produce. Though application of PLA is time and data intensive,
provides very clear avenues where engineers will be able to
reduce the environmental impact. There are a number of areas
within manufacturing that can be benefitted greatly by the
adoption of green manufacturing practices. The three major
principles to be considered are reduce the resource utilisation in
the process, use environment-friendly materials, reduce all
forms of waste and reuse and recycle as much material as possible
to realise the goal of self-recovery capability of the earth. ☐
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“Creating engineers of the future”
Viraj Kalyani, Founder & Chairman of Kalyani Studio and former Executive
Director of Kalyani Forge (KFL), wants to promote and champion the ‘Design in
India’ initiative of the ‘Make in India’ campaign of the government, to make India
self-reliant in the fields of technology development in high-strength applications.
Excerpts from his interview with Shekhar Jitkar…

What was the idea/motivation behind starting an
engineering & design start-up? Any learnings from
Kalyani Forge which helped you in this endeavour?
The first few years of my career were in the
forging industry where I interacted with clients from
automotive and industrial OEMs around the world. I
realised that there was a gap between the design and
manufacturing worlds and there was a growing need for
improving high-strength products. I wanted to bridge
this gap and address the issues of the future. That’s how
Kalyani Studio came into being, with an aim to pioneer
a new science of building products with
high-strength science to make them
more robust and trust-worthy for the
end consumers.
The experience at Kalyani
Forge has been a big learning
for me - on the job and
shop floor, interacting with
people at different levels of a
mature organisation. I began
questioning very fundamental
things which the industry took
for granted. Why do we forge
products as opposed to cast
them? What is the impact of new
manufacturing technologies on
forging? I also realised that the
knowledge
about
high-strength
engineering
all over the
world is very
limited
a n d
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buried deep under silos. Thus, I founded Kalyani Studio as a
company to discover high-strength science for the world.
There is a high demand for sustainable design and engineering
in the manufacturing sector all over the world. Do you think
India has the required potential and capabilities in this area?
Yes, there is a growing demand for high-strength engineering
across the globe and we are solving this gap by creating a
new market and new science of high-strength engineering all
together from ground-up. In a country which is starved of real
innovative IP creation, we are making a significant difference
with our portfolio of patents. Some of our patent designs are
better than already existing ones from USA or Japan, which we
discovered during the filing process. We are of the view that if
the world came to India for forging and we continue to prove
them right, the world should now come to India for highstrength engineering solutions.
All our team members at Kalyani Studio are living proof that
India has the required potential and capabilities in this area.
We have turned the existential idea about India’s capabilities
over its head. The challenge is, there is an implicit bias among
certain people that a technology from certain countries outside
India must be superior to ours. People don’t question those
technologies from say, Germany, USA or Japan. But, if you are a
true engineer, you must remove biases and question the merits
of technologies even if they are from Germany. I have a simple
solution, which has worked wonders from my own experience.
The first essential ingredient you need is freedom: freedom from
the shackles of outdated practices or assumptions, freedom from
inferiority complexes and freedom from colonial hangovers.
Kalyani Studio has been mentioned in many of the articles
that it believes in the latent power of the physical strength
of products which can be unlocked through better design
and engineering to improve performance and cost. Can
you elaborate?
High-strength is a very large domain, spanning industries
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Viraj Kalyani, nephew to Baba Kalyani, CMD of Bharat
Forge, has a dual degree from the University of
Pennsylvania – Bachelor of Science in Economics from the
Wharton School and a Bachelor of Science in Engineering
at the School of Engineering & Applied Science, and has
also completed the Jerome Fisher Program in
Management and Technology. He set up Kalyani Studio, a
company that aims to infuse creativity and design into
high-strength engineering solutions.

and all applications, irrespective of manufacturing technology. who have their own products. Currently, we have tied up with
Kalyani Studio looks at inherent strength of under-the-hood IIT-Mumbai in high-strength engineering area.
physical components to improve their functional performance.
The high-strength design & engineering market in India is
We believe that the world needs high-strength capabilities estimated to be about Rs 8000 crores based on ER&D spends
for multiple reasons, including ‘sustainability’, which is of top OEMs and tier-1s and sub-segmented for high-strength
very important. We have defined four design outcomes of specialised projects. The estimates for more mature engineering
high-strength–compactness,
neatness,
and design markets could be higher.
simplicity and elegance. All these are
We are building an ecosystem of highachieved through a high-strength
strength engineering and design products
approach. We discover new high-strength
and services. We cater to OEMs, across
WE ARE OF THE VIEW THAT IF THE
approaches through our five technology
all industries, like automotive, industrial
platforms–Design,
Manufacturing, WORLD CAME TO INDIA FOR FORGING machinery, agricultural-tech, construction
AND WE CONTINUE TO PROVE THEM
Surface
Treatment,
Materials
or
equipment, railway and aerospace.
Structures, and Diagnostics. You need
RIGHT, THE WORLD SHOULD NOW
design that can last long and have a less COME TO INDIA FOR HIGH-STRENGTH What are your plans to scale up for
carbon footprint. There's also a greater
Kalyani Studio, in short-term as well as
ENGINEERING SOLUTIONS
need for physical comfort in vehicles;
long-term?
safety regulations for robots that perform
We are already the world’s first
heavy duty tasks that requires an entirely new discipline of and foremost high-strength engineering firm. Our plan is to
engineering design based on strength engineering.
grow to a size of our global benchmarks in the long-term and
We, at Kalyani Studio, have created this new discipline and create in-house branded high-strength products which can
new market category in the engineering R&D industry. Our be standardised across multiple industries, over the next few
dedicated high-strength innovation team conducts in-house years. Our vision is a global one, and we plan to take highR&D and then disseminates new high-strength approaches to strength science to multiple geographies, starting with Europe
our four divisions in the solutions team, who apply them in and North America.
client projects. The company works from the idea or problem
We believe in creating ‘engineers of the future’, who can
stage to the functional prototype stage and offers end-to-end navigate across all the aspects of the product life cycle – concept,
solutions in this phase of the product life cycle.
design, simulation, DFM, and prototyping – with ease. One of
our purposes to start as a business and to exist as a company is
Which are the sectors Kalyani Studio is targeting for its growth to create new high-tech jobs and new high technology in India.
in near future?
We, thus, want to promote and champion the ‘Design in India’
High-strength products are present everywhere and require initiative of the ‘Make in India’ campaign of the government.
high levels of performance. We closely work with the R&D and We want to make India self-reliant in the fields of technology
innovation teams of OEMs across industries, specifically those development in high-strength applications. ☐
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Die and mould in India:
Challenges in
meeting global standards

The die and mould making industry in India has developed over
the years and vies today on a worldwide platform. Plus, the
manufacturing practices of the tool room industry are also
experiencing a drastic change. With the industry growing so
fast, the viewpoint section explores the challenges that the die
and mould industry has to deal with and how it can gain skilled
manpower and compete at the global level. Excerpts…
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net

“Die and mould industry is capital-intensive”

T

Vineet Seth,
MD, South Asia & Middle East,
Mastercam APAC
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here is a huge amount of imports in die and mould in the country. For this, OEMs in India
should start nurturing tool-rooms by working alongside with them and build an ecosystem that
is sustainable and competent. Moreover, the die and mould industry also happens to be “capitalintensive”, which means that a lot of tool-rooms need to invest in machine tools and stock
material in order to be competent. On the brighter side, many tool-room clusters are coming up
at various locations in the country. As far as advanced manufacturing technology is concerned,
we have nearly all major suppliers of products and services in India. But in order to play globally,
our industry needs to focus on efficient design and manufacturing of moulds and dies, ensuring
timely completion and delivery and creating a brand that speaks for itself.
Coming to the pros of the industry, the die & mould business is probably the most fortunate
in terms of skilled manpower. I have seen no other domain with such pan-India presence, such
as, tool-room education institutions in our country. Most of these institutions also have a
mandatory internship during the final year, which helps students become industry-ready.
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“Institutions are not equipped with the latest technologies”

T

Vivek Nanivadekar,
Executive Director,
Fibro India

he lead time and quality meeting global standards are major issues faced by the local die
& mould making industry. New large investments are not seen coming through, which could be
because a majority of tool makers are small and medium sized. We need to double the capacity
considering growth prospects. However, a good sign is that as per a recent survey by TAGMA,
the import of die & mould is decreasing and local manufacturing is increasing. The overall die
& mould market is expected to grow by 10-15% in the next three years.
In addition, a couple of advanced countries are likely to stop manufacturing die & mould,
for two reasons–one being competitiveness and the other being non-availability of skilled
manpower. This opens up their doors to Indian tool makers. Talking about tool makers or
skilled manpower for the tooling industry, we have good training institutes, which deliver few
hundreds of tool makers every year. Conversely, these institutions are not equipped with the
latest technologies. Hence, every company has to spend time, money and energy to bring up the
students at par with the industry needs. Even though, major OEMs have their own such training
institutions, MSMEs are still completely dependent on outside ones. Here, the government
bodies and training institutions have to mutually find a solution to fill in the knowledge gap.

“Die and mould sector must adopt modern management systems”

The Indian die & mould industry has evolved over the years and is presently a major

Himanshu P Shaparia,
Vice President – Sales,
Jyoti CNC Automation

contributor to the economy. Dealing with qualitative changes, complexity with higher accuracies,
efficient processes and demand for extremely thin delivery time are some of the most crushing
factors the industry is dealing with right now. These challenges can be addressed by doing away
with old traditional approaches. The sector must adopt modern management systems.
Therefore, in order to make the sector a promising one, changing technology trends in the
vertical, integrated approach in the overall production, and improved tool room management
systems are some of the key converging factors. Nevertheless, knowledge and skill transformation
is just as essential to survive. We face a dual challenge of severe scarcity of highly-trained, quality
labour, and non-employability of large sections of the educated workforce that possess little or no
job skills. Upgradation is needed here at both ends. Without skilled workforce, no sector can
develop or grow. One must be open to adopting the latest technologies to stay attuned to the
current industry working trends.

“Industry is meeting customer demands”
L Krishnan,
Managing Director,
TaeguTec India
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elivery is a critical aspect to focus on in the die and mould industry, if we aim to catch
up with countries, such as, Taiwan, Korea and China, who are able to fulfill quick delivery
requirements. But we must also acknowledge that the industry has adapted well and is well
suited to meet most customer demands. However, for any business to grow globally, it helps for
any organisation to be visible in the focused markets by way of participation in exhibitions.
Also, being close to the customer helps them gain confidence in the product/service.
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“Companies need to enhance in-house training facility”

T

Ramakant Reddy,
Managing Director,
LMT Tools India

he Indian die & mould industry is technically well developed to handle the manufacturing
of any product. Ergo, one of the main difficulties in the die and mould industry, is meeting the
delivery requirement of inter-company as well as external customers. Inability to do so creates
chances for customers to import. So, the remedy to this can be, increasing the capacity in the
current market (which is estimated to grow at CAGR 11%). Collaboration between suppliers to
use each other’s expertise could also be another answer.
But we can’t forget about the requirements of skilled manpower. Die & mould is a specialised
area and various institutes offer courses specialising in it. However, it is tough to find an
individual who can handle all three aspects i.e. machining, fitting and tryout. Hence, companies
need to enhance their in-house training facility. Also, starting a course in India that offers an
M.Sc in Tool Making (similar to what is offered by RWTH Aachen University, Germany) could
help Indian professionals boost their skills tremendously.

“Indian industries are arming themselves to face global competition”

The Indian die and mould industry is seeing an overall growth in the manufacturing

Beng Chieh Quah,
Head of Marketing, Asia Pacific,
Faro

sector. The major push comes from the Government of India with its “Make In India”
initiative and Indian industries are arming themselves to face global competition.
When it comes to the challenges in the die and mould industry, they are related to power
failures and lack of upgraded knowledge of technical advancement, in terms of hardware
and software. To overcome these, the industry needs to enroll itself aggressively in the
“Make In India” initiative and learn new tools, as per global industry standards. The
Government has taken the initiative to help with skill upgradation, and now companies
should help their workforce to take up skill development programmes. In fact, there are
several effective manufacturing seminars undertaken by GOI, which are interactive and
provide hands-on facility to learners.

“Invest in and nurture manpower”

C

Pankaj Gauba,
Head – Digital Manufacturing –
India & Middle East, Autodesk
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ost pressures and competition can be called some of the chief hurdles in the die and
mould industry. While the cost pressure comes from OEMs, the competition continues to
challenge your quality and efficiency. Taking up technology across the shopfloor is the only key
to this situation, which comes with the sole purpose of solving typical business challenges and
staying ahead of the curve.
For the die and mould industry to become globally competitive, there are two aspects:
firstly, we need to do everything possible in our control to deliver quality, without cutting
corners. Secondly, we need to adopt technology without fear, because no business can survive
in the next 5-10 years if it does not embrace technology. When it comes to skilled manpower,
the government is doing its bit under the Skill India initiative. Entrepreneurs should invest in
and nurture their manpower, as that would result in reducing attrition within their businesses.
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“Consider technology over traditional methods”

The die & mould market is growing at the rate of 15-20%, which is a phenomenal progress.

B P Poddar,
VP – Sales & Marketing,
Fatty Tuna India (FEMCO)

On the other hand, it is becoming gradually complex. Sectors, such as, healthcare, plastic,
electronics, and automotive are experiencing an increased demand in die & moulds. To meet
these ever-increasing demands, the industry must take a holistic 360 degree approach and
consider technology over traditional methods of looking for upfront cost and machines.
Besides, the sector must implement high quality machine tools that are capable of producing
excellent quality and critical dies and moulds. The right selection of software and hardware is
also of utmost importance.
Skill is another serious issue, which needs to be addressed urgently. Industry & academia
must come together and understand the need of this particular segment. The industry must
also be willing to participate in terms of financial resources in creating skills through academia.
Plus, the industry association must create skill building programmes through participation of
industries and academia. Such programmes need to be specifically designed, keeping present
and future industry manpower needs in mind. In my view, this segment is fragmented and
should consider high-speed machining and right CNC features necessary for optimal speed
control functions of machine. Along with this, die&mould manufacturers must re-align their
short and long-term business strategies.
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Importance of plastics in automotive
With the rise of electric vehicles, new technologies, and light
weighting trends, the automotive industry is booming these
days, and so is the plastics industry. The feature discusses the
importance of plastics in automotive, its applications and the
different product types.
Plastics are majorly processed into automotive components
and parts owing to their ease of manufacturing, possible
sourcing from renewable raw materials and relative ease of
improved design. Further, automotive plastics play a key role in
performance and safety innovations in commercial vehicles,
HMVs, modern cars and SUVs. They are usually strong, durable,
scratch resistance, recyclable, resistive against abrasion, improve
noise and vibration control and permit integration, moulding,
and design of automobile components.

Key to the future of light weighting
Environmental imperatives and safety requirements are two
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Maria Jerin
Senior Content Developer
maria.jerin@publish-industry.net

critical issues facing the automotive industry worldwide. Tight
emission standards and stringent regulations have compelled
automobile OEMs to seek alternative methods of vehicular
weight reduction in order to improve efficiency. According to a
report from Crystal Market Research, the major factors that are
driving the growth of automotive plastics industry are prospective
of automotive plastic in volume reduction in consumption of
fuel by abbreviating the total weight of the automobile, rising
prices of steel and irons and enhanced durability and strength of
advanced automotive plastic. The report says that in advanced
cars, there is almost 50% plastic of the overall vehicle volume,
but bestow only 10% of the entire vehicle weight which makes
cars light in weight and augments the fuel economy.
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Rising demand in power train and interior &
exterior furnishing applications is fuelling the
automotive plastics market

Usually, an average car consists of 5.8% to 10% of plastics in
terms of overall vehicle weight, depending on fuel efficiency
standards and performance requirements, with consumption in
vehicular equipment accounting for over 105 kg in an average
car. A report from Grand View Research suggests that this
percentage is expected to increase over the near future, owing to
the growing demand from consumers for high-performance,
lightweight and fuel-efficient vehicles. The report states that
weight reduction offers a cost-effective way to reduce greenhouse
gases emission and fuel consumption, conserving nonrenewable crude oil reserves. For example, for every 10% weight
reduction in the vehicle, would improve fuel economy by 5-7%.
Hence, 1 kg weight decrease in the vehicle is expected to reduce
20 kg of carbon emission in the atmosphere.

Sustainable mobility
Engineered plastics are fast becoming the future for two
industries—chemical and automotive—as environmental
concerns are increasingly affecting both. This presents a
significant challenge and opportunity for both the industries to
look into the recyclability factor of the materials used. Hence,
chemical companies are collaborating to innovate with materials
makers, parts suppliers and manufacturers, to help achieve
greater sustainability in the automotive industry. As a result,
developments are currently witnessed in the automotive plastic
production and recycling system.
Various reports have shown that chemical companies have
developed ways to reduce plastic’s environmental footprint with
bio-sourced and recyclable materials. A bioplastic is a substance
made from organic biomass sources, unlike conventional plastics
which are made from petroleum. Bioplastics are produced from
renewables, with two main agricultural sources—starch-based,
derived mostly from sugar cane; and corn, potatoes, beets, and
oil polymers. Also, improvements in recycling processes have
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influenced manufacturers to use high performance products.
Plastics undergo five different stages while recycling, such as
sorting, washing, shredding, identification & classification and
extruding into final component or product.

High performance plastics
High performance plastics meet higher requirements than
standard and engineering plastics because of their better
mechanical properties, higher chemical and/or higher heat
stability. Today, high performance plastics are playing a major
role in the automotive industry. Below are a few choice materials
used for vehicle part and component applications that make up
almost 70% of the total high performance plastics used in a car.
Polypropylene (PP): Polypropylene offers excellent chemical
and electrical resistance at very high temperatures. It is semirigid, translucent and also provides integral hinge property. PP
is lightweight as compared to other materials and widely used as
a thermal insulator and noise & vibration dampener in vehicular
components.
Polyurethane (PU): Polyurethane exhibits superior properties,
such as high tensile strength, abrasive strength, hardness, and
abrasion resistance. Rising demand from automotive OEMs and
electronic appliance manufacturers for applications such as
refrigeration insulation, interior trims and seat cushioning has
significantly influenced its growth.
Polyvinyl chloride (PVC): PVC is flame retardant and has good
flexibility and thermal stability, and low (to no) lead content.
Polyvinyl chloride moulding compounds can be extruded,
injection moulded, compression moulded, and blow moulded
to form a huge variety of products, either rigid or flexible
depending on the amount and type of plasticisers used. It finds
application in automobile instruments panels, sheathing of
electrical cables, pipes, doors and more.
ABS: Acrylonitrile Butadiene Styrene (ABS) is a copolymer made
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Advancements in the area of durable and tough
automotive plastic are projected to amplify the use
of plastic in advanced cars

by polymerising styrene and acrylonitrile in the presence of
polybutadiene. The styrene gives the plastic a shiny, impervious
surface. The butadiene, a rubbery substance, provides resilience
even at low temperatures. A variety of modifications can be made
to improve impact resistance, toughness, and heat resistance. It
finds application in automotive body parts, dashboards, wheel
covers, etc.
Polycarbonate (PC): Amorphous polycarbonate polymer offers a
unique combination of stiffness, hardness and toughness. It
exhibits excellent weathering, creep, impact, optical, electrical
and thermal properties. Because of its extraordinary impact
strength, it is the material for car bumpers, helmets of all kinds
and bullet-proof glass substitutes.

Application insights
In general, automotive plastics find application in interior &
exterior furnishings, power train, chassis, electrical components,
and under the hood parts. It is employed in the dashboard,
bumpers seats, body panels, fuel systems, interior trim, underbonnet components, lighting, exterior trim, liquid reservoirs,
and upholstery. A study published by Research and Markets
shows that the rising demand in power train and interior &
exterior furnishing applications is fuelling the automotive
plastics market. The study forecasts the market to grow at a
CAGR of around 8.8% over the next decade to reach
approximately $57.2 billion by 2025.
Another industry report from Crystal Market Research
anticipates that powertrain appears to be the highest-growing
application, which helps vehicle producers to decrease weight &
incorporate complicated parts, which eventually boosts
performance, renders higher productivity, and saves cost. The
report highlights that the advancements in the area of durable
and tough automotive plastic are projected to amplify the use of
plastic in advanced cars. Concerning interiors, automotive
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plastics have established to be an incredible material for building
durable, comfortable, and aesthetically pleasing interior parts.
Similarly, a study published by Grand View Research
indicates that interior furnishings have emerged as the leading
application and accounted for over 50% of the total volume, in
2016. The interior components, such as seat bases, load floors,
headliners and rear package shelves are being constructed
entirely from high performance plastics such as GMT & ABS
composites, instead of conventional rubber and metal, to foster
weight savings. The finding from the report reveals that
proliferation of digitalisation has fostered the demand for
plastics integrated into car dashboards to support highly
advanced electronics with futuristic technology & features.
Safety concerns and high electrical insulation properties of
plastics have propelled their demand in instrument panels
containing advanced electronic systems.

The changing landscape…
According to various research reports, Asia-Pacific was the
dominant market and accounted for around 50% of the total
market volume in 2016. The shift in production landscape
towards emerging economies of Asia-Pacific, particularly
China, India, Thailand, Vietnam and Indonesia is expected to
positively influence industry growth. The industry reports say
that the expanding manufacturing base and increasing
investments in advanced technologies for vehicular production
is expected to bring about a new era of automobiles, positively
influencing the sector, and factors such as fuel efficiency have
driven sustainable plastics demand across the globe.
With plastic playing a key role in helping create today’s
light-weight, fuel efficient vehicles, it’s crucial that today’s auto
manufacturers collaborate with the chemical producers to
address, both, performance and sustainability challenges, in
order to remain competitive and prosperous. ☐
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Realising digitalisation through efficient
M-to-M communication
Without machine-to-machine connectivity, a complete
connected factory would cease to exist. This article
highlights how to leverage the next-generation technologies
by focusing on machine-to-machine communication with
the help of open source solutions.
Connected factories, MES/ERP/cloud connectivity,
digitisation, asset monitoring and other next-generation trends
are increasingly demanding for a seamless vertical as well as
horizontal connectivity. This helps in providing easier access to
assets on factory floor right down to sensors as well as machineto-machine communication. It also enhances diagnostics and
makes maintenance easier, thus reducing downtimes. Machines
can talk to one another and take necessary corrective actions
based on bottlenecks and breakdowns in the line. The perceived
benefits from a connected shopfloor are immense. However,
factories across the globe can only leverage these benefits after
overcoming many challenges.
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Challenges faced by factories
Connected factories, MES/ERP and cloud connectivity
would all be just a dream and concept, if machines from different
vendors cannot talk to each other and exchange data with upper
layers. This brings us to the most vital aspect in realising
digitalisation, which is machine-to-machine communication.
Without machine-to-machine connectivity, though partly
connected, a complete connected factory would cease to exist.
This challenge becomes even bigger when we bring in brownfield
machines and factories. Thus, leveraging next generation
automation and technologies becomes challenging.
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Open source connectivity solutions provide a
pertinent platform for factories helping them achieve
seamless vertical and horizontal connectivity

Machine-to-machine and machine-to-cloud connectivity
are playing vital roles in factories’ aspirations of becoming
connected and moving to smart manufacturing. A couple of
years ago, we too moved from mobile phones to smart phones.
This transition was somewhat easy as it was fueled by
consumers or market demands as well as was driven by the
choice of individuals.
In addition, the changeover time, effort, cost was negligible
as against the benefits in store. Today, we are talking about
smart homes and connected appliances with Alexa, Siri and
Google Home. However, our houses are equipped with
hundreds of appliances, which might not be connectivity
ready. To make our houses smart, just adding devices, such as,
Alexa, Siri and Google Home will not be enough and we need
to plug all other appliances to the internet to truly leverage the
benefits of smart home. This approach provides decentralised
intelligence and control and at the same time, offers applianceto-appliance connectivity.
Similarly, when we talk about a factory, this becomes more
complex and it is impossible to change running systems with
new systems, as the capital investment needed is immense.
The question factories face is how to move forward and achieve
horizontal and vertical connectivity without huge investments
in their endeavour to become smart.

Vertical and horizontal connectivity
Factories definitely face challenges but overcoming them is
not impossible. It is necessary for factories to systematically
move forward and draw a roadmap for building smart factories
and making brownfield sites, smart. Even in Greenfield
installations, factories need to choose from available
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technologies. In both scenarios, open source connectivity
solutions provide a pertinent platform for factories helping
them achieve seamless vertical and horizontal connectivity.
Open source solutions help in providing vendor independence
and reduce the total cost of ownership. This provides immense
possibilities for automation vendors, machine builders and
factory operators.
Vertical connectivity helps factories move data from
machines to upper layers for analytics. Many factories do not
wish to move data to cloud and wish to stop at IT level in a
factory. Thus, their need is for connectivity until MES/ERP. On
the other hand, some wish to move data from these IT layers into
the cloud. In addition, some factories go a step further allowing
individual machines to connect to cloud and exchange data.
Open source, vendor independent communication is the way
forward for satisfying these various needs of factories without
placing any dependencies on any vendors. In addition, factories
would have the necessary data from individual machines
enabling them to calculate overall equipment effectiveness,
monitoring energy consumption and line condition for
improving availability and productivity.
Horizontal connectivity enables factories to talk to one
another and exchange important field data and parameters. A
breakdown in a line usually halts the entire line and creates a
bottleneck. Stopping an entire line usually leads to wastage,
longer downtimes and higher re-start times. With horizontal
connectivity, operational line machines can reduce their speeds
and keep working with lesser productivity and throughput,
while maintenance teams focus on resolving the breakdown,
thus helping in avoiding wastage and downtime. In addition,
data exchange of various parameters can be enhanced and
calculation of overall line effectiveness be made possible.
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Open source, vendor independent
communication is the way forward for
satisfying these various needs of factories

Open source, simplifying connectivity
Factory operators, over the years, were vendor locked and
were forced to use connectivity solutions offered and promoted
by automation vendors. The proprietary nature of most of the
available connectivity solutions was a major deterrent in seamless
data exchange. This has led to factories increasingly turn to open
source solutions for seamless connectivity.
OPC UA (Unified Architecture), MQTT and AMQP are a
few protocols enabling factories with vertical connectivity.
The open source nature helps them to be adopted by any
vendor. Even cloud platforms are using these protocols as a
default for exchanging data with factories. This makes it easier
for factories to move data from machines to IT or to cloud
without protocol converters and additional gateways. This
drastically reduces the infrastructure cost for factories. As
long as machines in a factory continue to operate as relatively
self-contained units – sending and receiving isolated diagnostic
data and commands – OPC UA will continue to be an excellent
choice for M2M communication. In addition, OPC UA
provides all the necessary security mechanism needed for IT
systems and cloud connectivity.

Maximising productivity with determinism
In addition, OPC UA TSN (Time Sensitive Networking)
provides real-time connectivity even in large IT networks,
security, plug and produce architectures and pub/sub
mechanisms. Until now, OPC UA has had its limitations when it
came to complex processes with real-time requirements. Thus,
OPC Foundation and the Industrial Internet Consortium (IIC)
are working on two extensions that aim to give the OPC UA
communication standard real-time capability: A publishsubscribe model and utilisation of IEEE 802.1 standard for timesensitive networking (TSN). OPC UA TSN provides a real-time
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connectivity even on shopfloors, which was until today non realtime. B&R has tested the future OPC UA TSN standard intensively
in cooperation with TSN network specialist TTTech. The tests
revealed cycle times under two milliseconds and a jitter of 100
nanoseconds. Time-critical applications at the line level, such as,
synchronisation of conveyor belts with various other equipment,
can therefore, be implemented without any problems. OPC UA
TSN is envisaged as the unified protocol for Industrial IoT
communication down to the controller level.
Until now, OPC UA has used a client/server mechanism,
where a client requests information and receives a response from
a server. This system has its limitations in cases when there are
many nodes on the network. The publish-subscribe model, in
contrast,
enables
one-to-many
and
many-to-many
communication. A server sends its data to the network (publish)
and every client can receive this data (subscribe). The publishsubscribe model alone is insufficient for achieving OPC UA realtime capability. Automotive industry is already driving
development of TSN and the required semiconductor components
will be available very quickly and relatively inexpensively. The
automotive industry would also like to handle all control tasks
and applications that require functional safety over Ethernet. For
this to be possible, they will need cycle times in the real-time
range and deterministic network behaviour.

IT meets automation
OPC UA is already providing factories with horizontal or
machine-to-machine and vertical connectivity. With OPC UA
extending its reach to line automation, there will be some
dramatic changes to the structure of machinery and equipment.
Traditional factory-level fieldbus systems will no longer be
needed. The combination of open source OPC UA TSN and
POWERLINK will cover the full range of communication in
industrial production. ☐
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Achieving light weighting with simulation
In recent decades, automotive companies are under pressure to optimise designs and
reduce weight of vehicle parts in order to increase fuel efficiency. The article talks about
how an automotive component supplier achieved light weighting and performance
targets with the help of virtual validation technologies.
Sujan Cooper Standard manufactures (anti-vibration) NVH
products for leading automotive companies. The company is
the collaboration between the Sujan Group and Cooper
Standard; both leading component suppliers in the automotive
industry. Hence, the potent partnership brings together the
quality experience of Sujan and the design and engineering
knowledge of Cooper-Standard.

Challenges faced
Currently, the automotive industry is under extreme
pressure because of environmental norms and has to adhere
to stringent government policies related to pollution control.
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When it comes to minimising pollution and increasing
vehicle efficiency, it is imperative that vehicle weight be
reduced. Automotive companies are, thus, always under
pressure to optimise designs and reduce weight of products
and components.
Added to this effort is the pressure of tremendous
competition among automotive companies to launch new
products in quick succession. Meeting strict timelines to
innovate and produce quality components is a big challenge.
Also, because there is no margin for error, OEMs want
suppliers to develop new parts by optimising processes and get
them right the first time.
In such a scenario, it all boils down to the time required, cost
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Muffler mount

incurred and quality of components being produced. Traditional
method of design, development and testing of products is not
enough to meet the aggressive deadlines set by automotive
companies. Hence, to accept the biggest challenge of meeting
deadlines, Sujan Cooper Standard needed state-of-the-art
virtual validation technologies that would help them to reduce
new product development time and cost and yet maintain the
product quality standards set by the OEMs.

Investment in CAE solutions
The Sujan Group did not have an R&D set-up prior to
their collaboration with Cooper Standard of France. After
joining hands in 2008, Sujan Barre and Cooper Standard set
up a small design team with two engineers. By 2012, the team
had 12 engineers. Cooper Standard introduced Altair’s
HyperWorks Suite to the Sujan Group after their joint
venture. As it came in the form of a reference from a partner
company, Sujan Group explored the solutions offered by
Altair software technology. Thereafter, being convinced on
the return of investment, Sujan decided to invest in the
comprehensive CAE suite - HyperWorks®. The company
started using Hyperworks suite from 2012 and now has a
strong team of 30 engineers enabled with the requisite set of
HyperWorks Units.
“Initially, we started using Altair HyperWorks only for
pre-processor. After being introduced to the overall capabilities
of the HyperWorks software over a period of time, we started
using it extensively, both for pre-processing and postprocessing. Lately, our team at the design department have
started using Altair technologies for concept design validation,
which are easy to use and robust in comparison to those
currently available in the industry,” said Brijesh Sujan, Head
– R&D, Sujan Cooper Standard. The implementation of Altair
optimisation technologies like OptiStruct® and solidThinking
Inspire® helped the company to achieve weight reduction and
performance enhancement of the designed parts.
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Meeting performance targets
As part of their product-development process, Sujan gets the
product concept from their partner in France. The company’s
target is to meet the specified model, stress, and weight criteria.
They have to optimise processes to meet the targets and stay
competitive inspite of stringent norms, cost pressures, and time
constraints. Using HyperWorks suite helps Sujan Cooper
Standard in getting the products right the first time.
“Our engineers usually do a bit of fine tunning of the products
on the vehicle. But with the usage of HyperWorks simulation
technologies prior to the tooling and product testing activities,
engineers are able to meet the performance targets by 80% right
the first time. Thus, our investment in HyperWorks Suite enables
us to deliver quality and cost-effective products to our customers
within the reduced time durations,” opined Brijesh Sujan.

Developing world-class components
“Our R&D team evolved with the systematic
implementation of HyperWorks suite. The team is now a
strong pillar of their product development processes and
meticulously utilises Altair HyperWorks software to develop
world-class components and optimise their performance,” he
added. Sujan Cooper Standard has successfully delivered
engine mounts for Renault Kwid, Mahindra TUV 300 and
Mahindra KUV 100 within the specified time limits by using
HyperWorks Suite. It validated components such as torsion
vibration damper, engine bracket and exhaust mounting
(along with damper) with the help of simulation technologies.
The team at Sujan Cooper Standard is pleased with the
rigorous and meticulous training and implementation
activities provided by DesignTech and Altair teams. “We
highly recommend HyperWorks Suite and also vouch for the
extensive post-implementation support of the DesignTech
team,” concluded Brijesh Sujan. ☐
Courtesy: DesignTech Systems
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Green Manufacturing: Challenges & Practices
In today’s market scenario, adoption of sustainable practices
is required in order for companies to remain competitive.
The article highlights the factors that are driving this change,
the objective of going green and the initiatives taken by an
air compressor manufacturer, Elgi towards a greener future.
Embracing green manufacturing practices are much more
than compliance. It is a way of life in the manufacturing sector,
which also brings about lasting benefits in terms of
sustainability, profitability, and effectiveness in the businesses.
Necessitating the right seriousness, open mindedness and
leadership focus, green manufacturing drives are among the
top priorities among manufacturers worldwide, as every team
works to consume less and producing more. Such persistent
focus has yielded positive results for many global
manufacturers, including financial benefits.

Less is more
The poet Robert Browning wrote these famous words – “Less
is more” – in a poem, which inspired many streams of knowledge,
including minimalistic architecture and design. The world has

46

Anvar Jay Varadaraj,
Head – Marketing & Communications,
ELGi Equipments Limited

consumed too much in too less time in the past three centuries
since the industrial revolution, and now is the time to stop and
pursue corrective methods by adopting conscious manufacturing
processes. Every day, industries and transport systems emit tons
of carbon into the atmosphere. Most of our work is done by the
sheer power of fossil fuel. The results have already begun to show,
with melting polar ice caps, rising temperatures, disappearing
species, depleting water resources, and increasingly chaotic
weather patterns. The way forward is only by consuming less to
make more, and in doing so, resorting to naturally renewable and
sustainable manufacturing practices.
In this context, it is the responsibility of manufacturers to
reduce carbon emissions in all their processes, avoid wastage of
any kind, and build a green enterprise that does more and more
with less inputs, based on continuous learning and corrective
actions. On this front, Elgi has constantly endeavoured to do
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more with less, and its sustained efforts have resulted in a
reduction of its manufacturing carbon footprint from 1,600 kg
of CO2 per million dollars of sale to 1,200 kg of CO2 per million
dollars of sale from 2014 to 2018.

Sustainable practices
All conventional energy resources must be replaced with
renewable sources such as solar power stations, hydroelectric
power, and windmills. Used water from manufacturing
processes has chemical effluents and impurities that would
adversely affect the quality of the water bed in the region, and
render the soil infertile. Utmost care should be administered in
the repurposing of used water, by employing purification
processes and using it to water the greenery, and for other
cleaning requirements in the plant. At Elgi, windmills generate
15% of the total energy in the plant that adds up to 20 lakh units
of electricity every year. The windmills are maintained by an
in-house team with utmost care. The plant’s rain water

harvesting system repurposes 20 lakh litres of water every time
during rains, for gardening purposes, thereby, saving the need
to pump up ground water.

Unrelenting focus
Globally, 70% of all fossil fuels are used in industrial
operations alone! This mindboggling number would make it
obvious that it is critical for all industries to focus on using the
maximum number of renewable energy sources and materials
in their manufacturing processes. It is not just enough to go
green during the manufacturing processes. The philosophy
should extend well into the design and manufacture of highly
energy efficient products. Therefore, it is crucial to roll out
highly energy efficient products from factories that consume
lesser energy during their product lifecycles. Elgi has obtained
ISO 14024:1999 green label product certification for its EG and
EN series of compressors that are green in both their
manufacturing, as well as performance.

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 & Drives).
Click and be a part of our online community!

www.industr.com/en

EM | May 2018

publish-industry India Pvt Ltd

Office No. 302, Sarosh Bhavan,
Near BMW Showroom, Dr. Ambedkar Road
Pune - 411001
Maharashtra – India
em.india@publish-industry.net
47

G R E E N M A N U FA C T U R I N G | T E C H N O L O G Y

It is the responsibility of manufacturers to reduce
carbon emissions in all their processes, avoid
wastage of any kind, and build a green enterprise
that does more and more with less inputs, based
on continuous learning and corrective actions

Waste not, want not
Every resource counts, and cannot be wasted. Each
concerted effort to save resources such as water, wood, fuel
or electricity from being wasted has a profound impact on
the overall business efficiency of the organisation and makes
it greener. Elgi recycles its waste in every form, into
something of utilitarian value that enriches other industries
and communities. The company recycles its foundry waste
sand by converting it to 40,000 solid construction bricks per
year. About 2,000 litres of hydraulic oil used in Elgi’s CNC
machines and about 1,000 kg of paint powder are also
recycled and reused. Around 60,000 litres of recycled water
from the company’s manufacturing processes is used to
water the gardens. The company also recycles its used
batteries and puts them to use in school laboratories nearby
the surrounding region. The company plants trees in its
campuses, and has implemented paperless offices, and also
put in place a comprehensive energy management system.
Natural light illuminates most of its campuses, in order to
cut down the power consumption further.

What gets measured, gets managed
These words by Lord Kelvin – “What gets measured, gets
managed” – would imply why measuring energy consumption
and material input is important for a green enterprise.
Implementing effective energy management systems will,
thus, help bring visibility to every unit of power consumed,
so that they can be optimised. Every appliance, be it motors,
fans, lights, transformers or the office air conditioners,
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should be monitored, and optimised to continuously reduce
energy consumption. All of Elgi’s manufacturing processes
are ISO 500001:2011 certified for its stringent energy
management systems. By implementing these, the company
has reduced its power to sale ratio from 1.15 % to as little as
0.98 percent last year. The facilities have also begun to
implement agile IoT projects to bring down the energy bills
even further.

Challenges ahead
Solar and wind power plants are still not economically
suitable for domestic and industrial purposes. While the
government has continued to encourage solar and wind
power generation, cost factor should narrow to feasible levels
for mass adoption by the industry. Also, the government
should work on arresting the high transmission losses that
are as steep as 35% currently. Elgi has set energy base line
and energy performance indicators at every level of its
manufacturing processes. Plans are now on way to set up and
utilise rooftop solar energy panels that would produce up to
100 units of power.

For a green future
Optimising energy used in manufacturing processes,
increasing the usage of renewables and alternate sources of
energy, and a continuous improvement plan to reduce energy
consumption is the right approach for a greener tomorrow. At
Elgi, the leadership has constantly pushed for better, greener
practices in all that the company does. ☐

EM | May 2018

Summit

IndustryForward Summit 2018-19
Exploring the Future of Manufacturing
Bangalore – Aug 2018
Pune – Nov 2018
New Delhi – March 2019

Theme

‘Driving productivity & competitiveness of
Indian manufacturing industry through digitalisation’
For Sponsorships, Paper Presentations & other details, contact:
Dhiraj Bhalerao (West)
dhiraj.bhalerao@publish-industry.net
+91 9820211816

Sagar Tamhane (North)
sagar.tamhane@publish-industry.net
+91 9820692293

Prabhu Patil (South)
prabhu.patil@publish-industry.net
+91 9980432663

TEST & MEASUREMENT | TECHNOLOGY

Boosting productivity of
mould base manufacturing
An application story on the usage of Renishaw’s on-machine user interface and tool
setting probes by a mould base manufacturer in order to achieve precision and accuracy
in producing diverse range of unique moulds
The market for mould base assemblies used in plastic
injection moulding is changing. Plastic part makers are
producing increasing varieties of short-run products in all kinds
of different sizes, shapes and finish – each requiring a custommade mould base.
As a leader in precision mould base manufacture, GM
Enterprise needed to ramp up its production throughput to
meet rapidly rising customer demand. It needed to increase
capacity and reduce lead times, but it also needed to avoid
introducing human error. To achieve its goals and help it to
capitalise on its new market opportunities, GM Enterprise
specified an on-machine graphical user interface and tool
setting probes with radio transmission from Renishaw for its
new CNC machine tool acquisitions.
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Background
Founded in 1982, GM Enterprise is regarded as one of
Taiwan’s leading manufacturers of mould bases, which are highly
complex multi-part assemblies of critical importance to the
plastic injection moulding process. GM Enterprise’s home market
currently accounts for 60% of its business, while important export
customers include the likes of Mabuchi Motor, Futaba and YKK
in Japan, and SHL tooling in Hong Kong.
With manufacturing tolerances needing to be controlled
within ±5 μm and more complex mould bases taking up to three
days to produce, minimising scrap rates and boosting
production throughput are constant goals for the company. To
achieve the high level of precision involved in designing and
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RTS tool setting probe

producing a custom mould base, GM Enterprise had, for many
decades, employed Renishaw machine tool probes to ensure the
accuracy of its CNC machining centres.
The company was operating six CNC machines, equipped
with an array of different Renishaw machine tool probes,
including the infra-red transmission MP10 probe, TS27R
hard-wired tool setters and RMP60 radio transmission spindle
probes. The use of such probes had already enabled GM
Enterprise to typically avoid up to four setting or measurement
errors per week, resulting in a dramatic reduction in scrap and
increased throughput.
With its strong zero-error philosophy, GM Enterprise had
established an enviable reputation for quality and precision,
both in its highly competitive home market and its developing
overseas markets.

What is a mould base?
Within a plastic injection moulding machine, a mould base
is used to securely mount a two-part (core and cavity) mould,
and plays a crucial role in the sequential clamping, injection
and ejection process. A support plate on the front half of the
mould base holds the mould cavity in place. It also provides a
sprue bushing through which is injected the hot molten plastic,
and a locating ring that ensures perfect alignment with the
injector nozzle.
The rear half of the mould base is composed of a mould
ejection system, which attaches to the mould core on its inside
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and a support plate on its outside. As the machine’s clamping
unit pulls apart the mould core and cavity, an ejector bar
activates the ejection system, pushing the now cooled plastic
part out of the open mould.

Challenge
While large volume production remains a key
characteristic of the plastic injection moulding industry,
GM Enterprise recognised an increasing trend towards a
more diverse range of unique moulds and much smaller
volume production runs. As a result, demand for the
company’s precision custom mould base assemblies was
growing very rapidly, with new export customers
requesting progressively shortened lead times and
heightened quality assurance.
Faced with this increased production demand, the
amount of time involved in machine operators manually
setting workpieces and tools was identified as an increasing
source of production delay. At the same time, longer working
hours and the demand for rapid turnaround in custom mould
base production was increasing the likelihood of human
error in setting or measurement, coupled with the additional
cost of damaged probes and scrapped components.
In response to the changing market dynamics and its new
business opportunities, GM Enterprise needed to increase its
production capacity quickly while simultaneously reducing the
chance of human error and raising production throughput.
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GM Enterprise operator using the Renishaw on-machine GUI

GM Enterprise’s General Manager, Shen Ming Pao,
with his production team

Solution

tool detection and rapid measurement of tool length and
diameter at ±1 μm repeatability.

In acquiring two new CNC machines for its Taiwan
manufacturing plant, GM Enterprise took the decision to make
the move to the Renishaw graphical user interface (GUI) for
tool and part setting, inspection and machine tool diagnostics.
As a proven supplier of machine tool automation solutions,
Renishaw has a range of GUIs compatible with controllers from
a wide range of market-leading controller manufacturers,
including Bosch Rexroth, Fanuc, Heidenhain, Mazak, Okuma
and Siemens. A variety of language options is available.
In this case integrated into an YCM gantry-type vertical
machining centre, the on-machine GUI presented GM Enterprise
with its first opportunity to greatly simplify their traditional
machine tool programming process and so boost throughput.
Providing an intuitive, user-friendly software environment,
the on-machine GUI was programmed to guide GM Enterprise
machine
operators
step-by-step
through
standard
measurement operations, including probe calibration,
workpiece and tool setting and probe inspection cycles. By
eliminating multiple manual set-up tasks and increasing
usability, the on-machine GUI removed much of the difficulty
and time involved in traditional machine tool programming.
Importantly, it also took away the need for extensive
programming training for machine tool operators.
At the same time as choosing to use the Renishaw onmachine GUI, GM Enterprise also took the decision to
specify the RTS cable-free tool setter on the new machine
tools to provide additional levels of flexibility. GM
Enterprise’s first radio transmission tool setters, the RTS
probes added greater installation flexibility and unrestricted
machine movement, with the probes providing both broken
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Results
In the first year of operating the new machines, GM
Enterprise increased its productivity by a factor of 30%; a
dramatic increase that Shen Ming Pao, General Manager,
attributes to the pivotal role played by the Renishaw onmachine GUI. He commented, “As soon as we started using
the GUI, our design engineers were able to get back to
focusing their time on program development, leaving CNC
machine tool operation to the operators. We were able to
work more efficiently.”
Additionally, Shen explained how the introduction of the
GUI has also gone a long way to reducing a certain anxiety
experienced by his machine operators in using CNC machine
tool probes. An anxiety only heightened by language differences
within a mixed nationality workforce. He further added, “For a
small company like ours, the cost of machine tool probes is
certainly not insignificant, and many of our operators worried
about damaging them through human error. The intuitive,
easy-to-use nature of the GUI, coupled with its protection
setting has made this a thing of the past. There’s a lot more
confidence now and operators no longer need to worry.”
GM Enterprise’s investment in Renishaw equipment and
the increased production capability it has delivered has been
warmly received by both customers and staff. The company is
now producing around 2,500 mould bases every year and has
placed an order for a further three CNC machine tools, each
specified with a Renishaw GUI and tool setting probes. ☐
Courtesy: Renishaw
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Digitalisation—Boosting
productivity on the shopfloor
Indian manufacturers are eyeing to seize more of the global
market by diversifying their production by adopting digital
technologies and transforming the existing shopfloor. This
article highlights the challenges being faced by manufacturers in
this context and the strategies to overcome them.
Industrialisation in the 18th century was different. It was
majorly based on labour-intensive manufacturing until the
turn of the twentieth century, when Industry 2.0 struck. The
new industrial revolution saw the introduction of electricity in
factories, making production processes standardised and
efficient. It was followed by the next phase of disruption,
Industry 3.0, which entailed the deployment of electronics and
information technologies to replace manual tasks by computers
for better productivity.
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The modern smart factory
Today, we are on the brink of Industry 4.0, which is
characterised by the digital revolution that has blurred the
difference between physical and digital lines. From Artificial
Intelligence, Augmented Reality, Internet of Things (IoT) to
advanced robotics, technology is making an impact at every step
of the manufacturing process. Indian manufacturers are eyeing to
seize more of the global market by diversifying their production
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shopfloor is functioning to respond faster and stay ahead of
the competition. However, they still rely on complex and
obsolete systems to document and capture data, which lead
up to several challenges.
Most shop floors do not have the know-how or tools,
such as, sensor-fitted machines to extract data in real-time,
impacting their ability to perform diagnostics and avoid
downtime. Also, most machines operate in a standalone
mode, leading to unstructured communication on the
shopfloor. Further, the duplication and repetitive work tasks
of workers delay response time and make the processes slow
and unproductive.
This is due to manufacturers, in general, who are reluctant
to part with the old-school processes and adopt new skills
and technologies. They have grappled with issues, such as,
interoperability between different machines, tracking
information during the production cycle, etc., because of the
lack of flexibility.

Digital technologies transforming shopfloors
by including low-cost plants and productive labours at par with
countries, such as, China. To leverage this opportunity, they will
need to improve their production planning, supply chain
management, quality and maintenance on the plant floor.
In a few years from now, the manufacturing industry will
hardly see any shopfloor worker dealing with complicated
machinery to carry out simple tasks, such as, lifting heavy
materials. To give an example, General Electric (GE) came up
with a concept of ‘Brilliant Factory’ at its Pune facility, where the
factory talks to itself in real-time and shares information for faster
and more efficient decision-making. This is one such case of the
next-generation version of a modern smart factory floor.

Challenges faced by manufacturers
Manufacturers need a holistic picture of how the
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However, there is a shift happening for the better.
Manufacturers are embracing the cloud, analytics, digital
transformation and IoT to redefine the way they improve their
operational efficiency and profitability. Technologies, such as,
Artificial Intelligence, IoT, IIoT and 3D manufacturing are
radically transforming the sector through automated processes
that have the potential to overhaul the shopfloor operations.
Using IoT and sensors, data from machines are assimilated,
enriched, collated and analysed on a real-time basis and sent
to the ERP systems to enable the operators to make smarter
and accurate decisions on the shopfloor. Predictive
Maintenance helps to monitor and assess equipment health
based on the temperature, pressure and other factors and alert
the operator about any potential failure.
Optimising a production line involves a number of
complexities. However, manufacturers now have a better access
to data and powerful analytics than before. With the use of
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With the emergence of Industry 4.0, there is a high demand
for a skilled workforce that is experienced and equipped to
create and implement the new systems at the site

Manufacturing Execution System (MES), they can perform a
myriad of tasks, such as, process planning, visualisation, factory
modelling, simulation of operations, resource alternatives,
remote management, routing, etc, on the plant floor. KPIT’s
MES solutions have helped customers to globalise efficiently
through a unified platform for Product Lifecycle Management
(PLM), Enterprise Resource Planning (ERP), Manufacturing
Operations Management (MOM) and shopfloor controls, which
provide real-time visibility into the plant floor operations for
improving decision-making and optimising utilisation.

Centralised decision-making
These implementations make decision-making centralised,
which is pertinent for global operators looking for efficiency
and productivity at a lower cost. Integrated solutions in ERP,
MOM, PLM, etc, improve the shopfloor production by reducing
the manufacturing time, balancing workloads with advanced
planning and validation, direct manufacturing to enforce best
practices and reduce variability, synchronising material flows to
reduce inventories, enforcing paperless execution to reduce
waste, recall, warranty and liability costs, validating processes
virtually without prototypes, increasing productivity, utilising
assets better and reducing time-to-market.
Smart
glass-based
hands-free,
warehouse-picking
solutions, using AR (Augmented Reality) technology, are also
gaining momentum on the shopfloor. On a typical shopfloor,
it takes up to an hour for unloading materials, getting process
approvals, changing the labeling to match internal systems
and putting it in the correct place. AR glass with built-in
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intelligence guides the worker on where to go and subsequently
save time while minimising errors and expenses. KPIT’s one
such solution, KwikPick, helps workers to augment speed and
accuracy while streamlining the picking processes.

Shopfloors of the future
With the emergence of Industry 4.0, there is a high demand
for a skilled workforce that is experienced and equipped to
create and implement the new systems at the site. To make an
efficient shopfloor factory, manufacturers will have to think
outwards and prioritise upskilling and re-skilling of the
workforce. According to the study by ASSOCHAM-EY, the
government’s ‘Make in India’ initiative will help in raising the
country’s manufacturing sector as it aims to increase the share
of manufacturing in the GDP to 25 per cent from the current
16 per cent. Additionally, it aspires to create 100 million new
jobs by 2022.
Manufacturers are creating digital platforms, where
machines and workers exchange information in real-time,
enhance functions and transform the ecosystem. New
technologies are opening a new era in automation for
manufacturers in which humans and machines increasingly
work together. The rapid advancements in robotics, Artificial
Intelligence and machine learning are enabling automated
devices to add value to the human efforts in a myriad of
activities. Companies that are embarking on automation or
are yet to begin this journey must measure the expected impact
and assess how much of the business needs to automate for the
best outcomes. ☐
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Transforming the die and mould industry
The Indian die and mould sector can contest globally with aplomb, where we also see lots of
technologies coming up in the industry. In this framework, the recently held Die & Mould India
International Exhibition saw a myriad of participants, introducing their latest technologies to
the die and mould world and came across potential customers. A post-event report…
There’s no denying that with globalisation within the die and
mould industry, there has been a lot more emphasis on quality
when it comes to the kind of moulds being utilised across different
industry segments. Hence, the industry also brings with it the
demand for innovative technologies and resourceful products.
Moreover, cost competitiveness through shorter run times and
upgrading productivity are some of its foremost deliverables.
TAGMA has been working towards the benefit of the
Indian die & mould industry for more than two decades. The
industry body has been successfully organising trade shows,
events, seminars and other activities, keeping in mind the
interests of the tooling industry. One such event is the Die &
Mould India International Exhibition.
The exhibition, which was first organised in 1998, has
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come a long way. With the die and mould business booming
from every direction, the Die & Mould India International
Exhibition, which has been growing awareness for this sector
and creating a platform for umpteen businesses to interact
with one another and their customers, has been a real gamechanger in the industry. This year marked the 11th edition of
the biennial Die & Mould India International Exhibition,
which was a four-day event, organised by TAGMA India. The
exhibition, held in Mumbai, showcased the latest products and
solutions for the die & mould industry.
This year’s exhibit range included Additive Manufacturing,
CAD/CAM system related to dies and moulds, CNC milling
machining centre, coating, cutting tools, digitising, dies & moulds,
press tools, jigs, fixtures, gauges, heat treatment, hot runner
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system, machine tools and accessories for dies and moulds,
measuring machines, quality assurance, mould base and standard
parts of dies & moulds, toolings, moulding/die casting machines,
sheet metal presses and ancillaries, precision machining, rapid
prototyping and tooling, surface treatment, texturising, tool steel,
and services and automation covering the die and mould industry.

The growing DMI
The 11th edition saw 300 exhibitors from 19 countries,
presenting a variety of products and services for die & mould
and other related businesses. The number of visitors, too,
increased two-fold. With a 15% increase in exhibitors than the
previous edition and a 45% in this venue, DMI 2018 resulted in
a huge success.

The backbone of manufacturing
Suresh P Prabhu, Minister of Commerce & Industry and
Civil Aviation of India, addressed the gathering through a video
message during the inauguration ceremony. He said, “We are
happy to see such an event related to die & mould being
organised in Mumbai. TAGMA is doing a great job by
encouraging the industry. Design is imperative for
manufacturing; it is a critical area and requires expertise. The
industry has our support and we hope the new standards will
help it and further provide a boost to the economy.”
Moving on, Jamshyd N Godrej, Chairman of the Board of
Godrej & Boyce Manufacturing Co Ltd and Chief Guest for the
inauguration, cited that exhibitions like DMI help people to
understand the kind of development that has happened in a
particular industry. Adding to that, Raj K Purohit, the Guest of
Honour, Cabinet Minister, Maharashtra Legislative Assembly,
said, “Die & mould, also known as the mother industry, serves
as the backbone of manufacturing. The same way, TAGMA has
the power to mould its future and an exhibition of this stature
will nurture the industry.”
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Bringing like-minded experts together
However, the biennial Die & Mould India International
Exhibition isn’t all that TAGMA has to its credit.
Established in 1990, TAGMA India serves as a forum for
the Indian tool-room and die and mould industry, whose
activity involves design, sales or manufacture of dies for
pressing, stamping, punching and forming; injection and
compression moulds; die casting dies; patterns and pattern
equipment; jigs and fixtures; standard tooling components;
CAD/CAM; rapid prototyping; gauges; precision machining;
special machines and related products.
Some of their important objectives include promoting
training and the diffusion of knowledge relating to standards
in the manufacture of tools and gauges to improve the
standards or the connected trade therewith or with allied
industries and to impart relevant and appropriate training to
all those engaged in the manufacture of tools and gauges;
promoting and encouraging improvements in tool-room
industries for greater efficiency; organising relevant
seminars, workshops and exhibitions etc, to impart useful
knowledge to the tool and gauge manufacturers; establishing,
running and maintaining a library connected with the
industry; enhancing the contribution of tool-room industry
to the growth and development of the Indian National
Economy and encouraging members to be progressive; and
publishing a directory of members with details of products
manufactured and services offered.
Apart from these facilities offered to the industry, they
also recently organised the ‘TAGMA CET Partner Meet’ on
the side-lines of DMI 2018. Around 40 like-minded industry
experts came together to discuss the growth path and further
strengthen the Indian tooling industry with the help of this
initiative. The meet was structured to bring together
compatible industry experts, to give them the opportunity to
discuss the route to progress and further strengthen the
Indian tooling industry with the help of TAGMA CET. ☐

EM | May 2018

REPORT | EVENT

Beng Chieh Quah,
Head of Marketing,
Asia Pacific,
Faro
“Every year, interactions with
customers and other businesses
increase at the Die and Mould
International Exhibition, which in
turn helps the industry to boost
its productivity.”

Vineet Seth,
MD,
South Asia & Middle East,
Mastercam APAC
“To assist small and medium tool
rooms for investing in the right
technology, we ran a DMI special
offer at the event, which was a
grand success.”

“The 11th Die & Mould India
International Exhibition is an
immaculate
international
platform which promises to
witness innovation and proven
technologies in the die and
mould segment.”

Pankaj Gauba,
Head –
Digital Manufacturing
– India & Middle East,
Autodesk
“The most striking part of this
year’s exhibition was that the
footfalls were very relevant and
there was a majority of serious
buyers.”

Vivek Nanivadekar,
Executive Director,
Fibro India

Ramakant Reddy,
Managing Director,
LMT Tools India

“We have succeeded in learning
the market expectations from
toolmakers in this edition of
DMI. At the same time, we
could educate them on new
developments as well.”

“The exhibition only seems to
get better with time and the
bigger participation of machine
tool manufacturers only shows
the growing interest in this
segment.”

B P Poddar,
VP – Sales & Marketing,
Fatty Tuna India(FEMCO)

D K Sharma,
President, TAGMA India
and Executive VP &
Business Head,
Godrej Tooling

“I was delighted to see at the
exhibition that dies & mould
makers have taken a serious
approach to enhancing their
technological capabilities.”
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Himanshu P Shaparia,
Vice President – Sales,
Jyoti CNC Automation

“The exhibition acts as a growth
catalyst for the die and mould
industry. It is an effort to provide
the best-in-class service to the
sector.”
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Exploring Virtual & Augmented Reality
Virtual Reality & Augmented Reality are being adopted in the Indian
industry for visualisation of product development and manufacturing
processes. In this context, the VRTech Conference, held in Pune
recently, explored the latest AR-VR technology advancements
relating to design & manufacturing. A post-event report…
With AR and VR devices becoming increasingly affordable,
accessible and configurable and computers becoming ever more
powerful, the industry has started reaping benefits from virtual
prototyping. Innovations are picking up pace and more
industries are leaning towards identifying ways to use AR and
VR technologies.
In this context, the VRTech conference, organised by
Focussed Events and held in Pune recently, focused on
applications of Virtual and Augmented Reality in the field of
design and manufacturing. The theme of the current edition was
‘Helping industry go from drawing boards to immersive virtual
product experiences’ and brought together AR & VR hardware &
software developers as well as system integrators, content &
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application developers along with users on a single platform so as
to facilitate the industry to set new standards.

Key to innovation and efficiency
Kickstarting the seminar were Steven Woolley, Chief
Technology Officer, Mahindra Electric Mobility and Arunakar
Mishra, MD & CEO, Genser Aerospace & IT, who spoke on the
topic—Virtual Reality: A key to enabling innovation and
efficiency. This was followed by opening remarks from Collin
Noronha, Senior Consultant—Mobility Practice, Frost & Sullivan
and Ramesh K Verma, Chapter President—Delhi NCR, The
VRAR Association, who shared their insights on the subject of
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AR and VR—Paradigm shift, Industry perspective. Finally,
setting the tone of the conference were Sridhar Sunkad, Managing
Director, EON Reality and Hemanth Satyanarayana, Managing
Director, Imaginate (USA), who shared their views on the role of
Virtual Reality for Design & Manufacturing.

Concept and product design
Moving on, the next part of the seminar focused on four panel
discussions, which brought an in-depth perspective on AR and
VR technologies. The first session focused on the concept and
product design and centered around the topic—VR & AR reduces
time-to-market, design it right. The moderator of this session was
Anshul Gupta, Director—India Sales Operations, ESI Software
and the panelists were C V Joshi, Program Manager, KBE &
Digital Product Development Ssystems, Tata Motors; Rajesh
Sharma, GM & Head—Manufacturing Tech & Projects, Fiat
India Automobiles; Asit Kumar Jha, General manager—Digital
Engineering, Maruti Suzuki India and Nazia Qureshi, Senior
Lead Engineer—VR, John Deere Technology Centre India.
Jha shared his observations on VR technologies for future
engineering transformation and stated, “VR solutions should
integrate with all CAD/CAM systems for seamless integration.
This will lead us to the next step in our journey towards
digitalisation.” Qureshi further elaborated on Virtual Reality for
product design and opined on how VR technology applies to
automation. Also discussing the challenges was Sharma, who
averred, “VR service providers come with ready-made solutions.
This is a big challenge. They need to focus on customised solutions
catering to their client demands.” Joshi, too, shared his inputs &
added, “Today, we have multiple tools and we can make them talk
to each other. In the VR-AR space as well, this needs to happen.”

Virtual manufacturing
The next panel discussion focused on virtual manufacturing
and revolved around how VR-AR helps to reduce cost to build,
and enhance reachability and maintainability study and smart
connected manufacturing. The moderator for this session was
Madhan Thiruvenkatachalam, Senior Director—IoT, Digital
Transformation, PTC and the panelists were Dr R Siva Sankar,
Manager—Digital Factory, Global Manufacturing Services, Ford
Motors; Ajay Holey, Technical Specialist—Manufacturing
Systems, John Deere Technology Centre; Vipin Sharma, Deputy
Manager, VE Commercial Vehicles and Sundarram Srinivasan,
Managing Director, Lincoln Electric Company.
Srinivasan shared his insights on how VR is used in the
training of people and how AR is used as a lean manufacturing
tool. Also sharing an automotive OEM’s perspective, Sharma
pointed, “The advantage that our company received by using VR
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technology is that we reduced the number of prototypes, were
able to do virtual design for assembly and were able to engage
with customers through this technology.”
Holey stressed on the benefits of VR but also discussed its
challenges. “Hardware cost, accuracy and compatibility of
hardware and how to upgrade and maintain them are the primary
challenges of VR technology,” he pointed out. Sankar concluded
this session by elaborating on how can the entire factory be
converted into a 3D factory using VR technology.

Keystone in Industry 4.0
The next panel discussion focused on virtualisation as a
keystone in Industry 4.0 and was a CXO panel discussion.
The moderator for this session was Vikas Khanvelkar,
Managing Director, DesignTech Systems and the panelists
were S C Roy, Consulting Mentor, Maruti Suzuki India; Dr C
Siva Shankara Bharathy, Founder & COO, Fusion VR;
Arunakar Mishra and Steven Woolley.
Stating the application of VR technology in Mahindra Group,
Woolley explained, “Within Mahindra Group, we have a
widespread use of VR technology. We not use it on the retail side
but are also making it a part of the whole design process.” Further
discussing the role of VR technology as a step towards Industry
4.0, Roy highlighted, “Industry 4.0 requires a lot of infrastructure.
However, before this, we need connected systems and processes
in place, which will help visualise the entire process from raw
materials to finished products. Additionally, plant maintenance is
also a space where we can visualise using VR technologies. In this
way, we can set up the process for Industry 4.0.”

Reducing costs
The final panel discussion revolved around the subject of ARVR and how this technology helps reduce costs for deployment,
knowledge disbursement and serviceability. The moderator for
this session was Sridhar Sunkad and the panelists were Harshal
Sawant, Head—Learning & Development (India), Altran
Technologies; Dr Dattatray Parle, Technology Expert; Ravi
Prasad, Scientist ‘F’, Head—VR, ICT Directorate, ADA and
Vivek Bhide, Executive Director, Emmersive Infotech.
The seminar concluded with technology presentations
focusing on the advancements of AR-VR technologies, which
were given by the ESI Group, PTC Technologies, EON Reality,
Unity 3D and Fusion VR. This was followed by the felicitation
of panelists and the vote of thanks. The seminar served as an
excellent platform for demo sessions related to this technology,
stall visits as well as networking and helped end users
understand why AR and VR technology is being increasingly
adopted in the Indian industry. ☐
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CNCs for the smart factory
Fagor Automation is introducing new integrated automation solutions including
CNCs, which are well prepared for Industry 4.0. These CNCs are in charge of
compiling data from the various sensors, either inside the CNC and drives or
outside, such as, accelerometers, power or
energy meters, etc, transforming all the data
received to be processed later, sending the data
to the plant servers or to the cloud and receiving
instructions, programs and algorithms from the
servers. Utilising the enhanced power of CNCs,
an OEM or user can develop new Industry 4.0
features to increase the added value of their
machines. Some possibilities that can be
implemented are maintenance, troubleshooting,
control and monitoring of energy consumption CNC 8065
and human-machine-interface.
Condition-based maintenance uses all the information of the sensors to
suggest that a component needs to be replaced. In addition, since the CNC is
an active system, periodic tests can be programmed to run machine test
programs and collect information on power, alignments, accuracy, acceleration,
vibration, etc. This concept can be extended with the new communication

possibilities that allow the safe transmission of test data to the cloud.
In the event that the machine experiences a fault, all data previously
provided by the machine, along with the last events recorded before the fault,
is useful in resolving the fault, thus reducing both
the diagnostic and the machine downtime.
Additionally, the combined experience of similar
machines or components available on the web can
guide the operators in resolving the incident. This
data may help in determining the type of diagnosis
to run, provide solution to the problem or a direct
contact to technical support.
Energy control from the CNC can be achieved
by communicating with the PLC and optimising
the operation of various machine components
based on the experience of other similar
machines. The updated energy policies can be downloaded and integrated
in to the PLC routines. Advent of powerful smartphones and tablets allows
access to information at all times. CNC 8065 with its widely open
configuration can easily interact with such devices, hence information flow
becomes seamless.
Fagor Automation India I Bengaluru
Email: rakesh@fagorcontrolsystems.in I Tel: +91-80-4268-2828

Bus coupler for I/O system

Laser distance meters

Beckhoff has recently expanded the EtherCAT I/O system with a new Bus
Coupler, EK1000. The device enables the communication of EtherCAT segments
with remote EtherCAT controllers via heterogeneous Ethernet networks.
Through support of TSN (TimeSensitive Networking) functions, the
coupler enables delays caused by
switches in Ethernet networks to be
minimised and the wide range of
EtherCAT I/O Terminals and other
EtherCAT devices to be used in TSN
EK1000
network environments. The EtherCAT
TSN Coupler combines the advantages
of the EtherCAT world with those of TSN networks. EtherCAT is suited to
combine the numerous small data packets of digital and analog inputs, which
occur in industrial environments into a complete process image. TSN enables
the definition of data streams in heterogeneous Ethernet networks for a realtime capable, prioritised transmission of such data streams across the network
infrastructure. As a result, control systems can address multiple EtherCAT
segments in real time via TSN across Ethernet networks. No modifications are
required in the EtherCAT slave devices. The EtherCAT TSN Coupler, placed as
the first device within an EtherCAT segment, provides two Ethernet interfaces.

Extech Instruments introduced the DT-M series of pro-grade laser distance
meters. The three new Extech meters make it easy to measure distances,
compute area and volume, measure angles, and
stake out distances between objects. Users can
quickly take measurements with one-button, pointand-shoot convenience, saving time and dollars
resulting from estimating errors. The DT-M series
includes three meters with distance capabilities for a
range of jobs—DT40M: 131 ft, 40 m; DT60M: 196 ft,
60 m and DT100M: 330 ft, 100 m. The DT-M meters’
bright laser and large, backlit, 4-line display make it
DT-M series
easy to measure targets with 0.08” (2 mm) accuracy.
With their compact, rugged double-molded design
and wrist strap, users can take these distance meters anywhere. The pocketsized meters are ideal for one-hand operation and measurements can be taken
from the front or rear edge. A built-in bubble level ensures the accuracy of
horizontal measurements. Useful functions include minimum/maximum
readings; indirect height measurements using Pythagorean calculations
(standard height, height in two segments, and partial height) from two or three
other measurements, 20 successive reading memory, easy addition and
subtraction of multiple readings and auto power off to conserve battery life.

Beckhoff Automation I Pune
Email: a.phatak@beckhoff.com I Tel: +91-9975547774

FLIR Systems I New Delhi
Email: flirindia@flir.com.hk I Tel: +91-11-4560-3555
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Lead screw nuts

Toolholders

igus has expanded its range of lead screw nuts with the material iglidur E7 for
trapezoidal and high helix lead screws. This is characterised by its smooth and
low-vibration operation with low loads and high speed. With matching materials
and geometries, the new lead screw nuts
and the patented igus dryspin high helix
thread technology provide optimum linear
drive. In everyday life, they can be found
everywhere, in the camera lens as well as
in train doors—high helix and trapezoidal
lead screws. They are used where precise
adjustment is required. The lead screw Lead screw nuts made of E7
units traditionally consist of two
components—the lead screw and the associated nut. At high lead screw
speeds, lead screw nuts made of standard plastics or metallic alternatives
often reach their limits. The consequences are vibrations and noise. For this
reason, igus has now added the material iglidur E7 to its range of lead screw
nuts for high helix and trapezoidal lead screws. The nuts are specifically
designed for high-speed applications with low loads and small installation
space. Therefore, their use is ideal, for example, in fully automatic coffee
machines, 3D printers or even in laboratory technology.

SCHUNK introduced the TRI-BOS-Mini and TRIBOS-RM polygonal toolholder
series with HSK-E 25, HSK-E 32 and HSK-F 32 interfaces, which are available
from a clamping diameter of 0.5 mm and optionally also fine-balanced
with a balancing grade of G 0.3
at 60,000 rpm. With them, it is
possible to achieve even the most
demanding specifications in
terms of dimensional accuracy
and surface finish. Compared
with conventionally balanced
toolholders for micromachining,
the tool service life is also SCHUNK TRIBOS-Mini and TRIBOS-RM
extended. In view of the often high
costs of the cutting edge, the excellent balancing quality of the SCHUNK TRIBOS
mounting pays off very quickly. Due to high demand, the company has
expanded the TRIBOS range in such a way that many of the previous special
solutions will now be included in the standard assortment, meaning that they
will be available quicker and at a lower price. TRIBOS-Mini is now standardised
with 1 mm, 1.5 mm, 2 mm, 3 mm, 4 mm, 6 mm, and 1/8 inch and TRIBOS-RM
is standardised with 3 mm, 4 mm, 6 mm, 8 mm, 10 mm, 12 mm and 1/8 inch.

igus (India) I Bengaluru
Email: santhosh@igus.in I Tel: +91-9535200466

SCHUNK Intec India I Bengaluru
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High-pressure coolant technology

Surface and profile grinding machines

Seco Tools has introduced Jetstream Tooling® high-pressure coolant
technology for threading shank holders. The new range includes square
shank holders for external applications, boring
bars for internal applications and GL-heads for
use with Steadyline bars. The Jetstream Tooling
threading turning holders deliver a concentrated
high-pressure jet of coolant up to 150 bar/2,175
psi or hose connections for up to 275 bar/3,988
psi coolant inlets to the optimum position close
to the cutting edge, making it possible to guide
or steer chips a certain direction away from the
cut. The toolholders are available in 22 external,
28 internal and 14 GL-heads types in insert Jetstream Tooling
pocket sizes 16, 22 and 27. For parts made
from titanium or similar materials, Jetstream Tooling technology is capable of
breaking the tough threading chips to increase tool life. When threading steel
and stainless steel, the chip control of the new thread turning tools allows for
30 to 60 per cent higher cutting speeds. The square shank holders also
include the JETI and Duojet features. JETI delivers coolant through holders
without using a hose connection, and DuoJet applies one or more additional
coolant jets from a second direction.

BLOHM introduced the PLANOMAT HP 412, which is a powerful and
impressive grinding machine with high efficiency. It shows its strengths even
under the most demanding
conditions and continually
delivers optimal results. With
more than 1000 machines
delivered in 34 countries, every
aspect of the PLANOMAT HP is
consistently geared towards
productivity and performance.
The machine can be flexibly and PLANOMAT HP
individually optimised for all
requirements. The sound design concept of the PLANOMAT HP offers fast
infeed speeds and accelerations as well as grinding drives of up to 24.5 kW.
Attractive options, such as, a measuring probe, separate vertical grinding
spindle or a fourth axis allow the machine to be individually expanded for
maximum flexibility. The successful machine series has been consistently
fulfilling customer requirements for decades, whether used as a universal
machine for individual and small batch production or as a cost-effective,
customised production machine in all areas of industry. The focus is clearly
on one goal—customer productivity, according to the company.

Seco Tools I Pune
Email: seco.india@secotools.com I Tel: +91-2137-667300

United Grinding India I Bengaluru
Email: sudheendra.c.r@grinding.ch I Tel: +91-80-30257-606
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» Aerospace Manufacturing
Manufacturing for the aerospace sector
is an intricate exercise due to several
reasons, such as its massive technological
requirements and elongated gestation
period. Hence, while the industry has come
a long way, it is still surfacing in order to
overcome challenges it has traditionally
faced; the core ones being technological
necessities and attaining parts from
numerous manufacturers. The following
issue talks about these challenges and
how they can be dealt with.

» PLM/Digital Manufacturing
Industry and academic leaders agree that
digital-manufacturing technologies will
transform every link in the manufacturing
value chain. Digital manufacturing
executes production processes with realtime access to lifecycle data and lessens
commissioning costs through simulation
by validating robotics and automation
programs virtually. In the subsequent
issue, we wake manufacturers to the
opportunities of this sector.

» Industrial Safety
With technology driving the manufacturing
sector, major industrial installations, R&D
units are now looking at enhanced solutions
to ensure safety & security of machinery,
people and data. There are numerous
factors to take into consideration while
ensuring industrial safety, from material
handling equipment to safety devices.
The next issue talks about what goes into
industrial safety and how it can be attained.

» Solid Carbide Tools
Solid carbide cutting tools, such as drills
and end mills, are thermally stable and offer
great resistance to abrasive wear. They
have a longer working life and can help
achieve a better surface finish quality. In the
succeeding issue we explore how carbide
tools can be handled and used at their best.
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