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The potential of New India
The last few months of this year marked the emergence of a new,
confident India Inc, especially in the manufacturing sector. Indian
companies are not only holding on to their home turf, but are also
printing global footprints, with de-bottlenecking, acquisitions and
expansions. Moreover, companies are trying to put innovation and
advanced technology adoption at the centre for all their product and
service offerings, as the Indian market is fast integrating into that of
the world.

“There is more to be done,
much, much more, for us to
really feel better as a nation.
India can push further the
growth rate into double-digit
levels with more investments
and deeper, faster reforms
without giving up the essential
gradualist approach”

According to the data released recently by the Central Statistics
Office (CSO), the GDP grew at 8.2% in April-June, the first quarter
of the fiscal year, which is higher than the previous quarter’s 7.7%
and 5.6% in the first quarter of 2017-18. In fact, this was the fastest
expansion since the January-March quarter of 2016. The interesting
part of this growth is that the manufacturing sector rose an annual
13.5% as compared to a decline of 1.8% in the same quarter last year.
The robust GDP number has helped India overtake China and retain
the tag of the fastest growing major economy in the world.
Of course, sustaining the GDP growth at over 8% over the next few
years would be challenging. There is more to be done, much, much
more, for us to really feel better as a nation. India can push further
the growth rate into double-digit levels with more investments and
deeper, faster reforms without giving up the essential gradualist
approach. More importantly, politics should not overtake economic
reforms. Lets work together towards this goal and explore the
potential of New India.
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Mohini Kelkar

MD,
GRIND MASTER MACHINES

Modern manufacturing demands faster
and flexible manufacturing technologies.
This is the reason why robotics is playing
an even more important role as compared
to Special Purpose Machines (SPMs). SPMs
are not as flexible as robots are, which is why
robotics is catching up very fast in all sectors.
Robotic automation is widely used for a
spectrum of applications, such as, machine
tending, robotic welding, robotic palletising,
robotic vision system, robotic assembly and
manufacturing, factory automation, etc.
Now, more critical processes, which are
highly labour intensive, are fettling and
grinding, deflashing in foundry.
The robotic automation in foundry has
challenges, such as, uniformity in castings,
surfaces not being machined surfaces and
open tolerances in castings. Such problems
need to be addressed with technological
solutions, such as, adaptive grinding,
robotic vision system to pick and place the
part which are kept randomly.
Robotics is set to bring about a revolution
in the foundry industry and transform
10
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TRANSFORMING HUMAN
LIVES WITH ROBOTIC
AUTOMATION
human lives therein. For ensuring health and
safety of the foundry workforce, it is essential
to replace hazardous manual operations,
such as, grinding and fettling solutions using
robotics. Doing so is also a productive and
quality game changer. First movers in this
had implemented robotic systems several
years ago and now the revolution is spreading
fast. When we first launched robotic fettling
solution, people were very sceptical about
its effectiveness. But after experiencing the
results, all major foundries in India are now
diving into implementing robotic fettling
technology in their plants.
Most of these solutions in the foundry
industry are customised. So, understanding
the customer’s manufacturing system
is extremely vital. It requires a larger

amount of time and engineering before the
proposal is even worked out. It also needs
proper involvement from the customer’s
side. That is why there should be an
approach of partnership. The partnership
approach means a long-term relationship
and addressing their various applications,
one after the other. In this relationship,
the buyer is the manufacturer, who knows
the process like no one. A good amount
of sharing of the pain point and way of
manufacturing has to happen between both
the parties, as this is beyond buying just a
standard product. Foundries are kind of a
semi-organised sector and are getting into
automation for the past 10 years, so they are
in the learning phase.
We are into the growth stage and
detailed engineering capabilities are to be
built. The project teams from the customers’
side need to get into details at the planning
stage and formulate RFQs with complete
considerations. Foundries have global
opportunities, high demand and high growth
potential. Automation will be on a path to
scale up and grab these opportunities. ☐
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Kalyani Group inks 3 MoUs in defence space at IRMIC

Kalyani Group recently inked pivotal agreements in the defence space at the 4th IndoRussian Military Industrial Conference (IRMIC) held in Moscow on August 23, 2018. Three
major Memorandum of Understanding’s (MoU’s) were signed by Kalyani Group. One was
between Kalyani Strategic System, the defense arm of Kalyani Group and Technodinamika
(part of Russia’s Rostec). Another MoU was signed between KSSL and Uralvagonzavod
(UVZ), a part of Russia’s state corporation Rostec, for the 125-mm smooth bore gun
(2A46M/2A46M5); Automatic loader of tank T-72 and for repair and modernisation of T-72
and T-90 tanks. The third MoU was inked between KSSL and private arms manufacturer,
Orsis, for cooperation in programs related to the requirement of Sniper Rifles in India.

Mastercam India appoints Green Apple Solutions, as reseller
& Gold Certified Compliance Partner

Mastercam India recently announced the appointment of Green Apple Solutions, Pune, as
their authorised reseller and Gold Certified Compliance Partner (GCCP), for the Indian
region. Under the agreement, Green Apple Solutions will sell and support Mastercam
products and take up end-user soft audits and counselling for license compliance in the
Indian region. Welcoming Anubhab Hazra, CEO, Green Apple Solutions, and the team,
Vineet Seth, MD – South Asia and Middle East, Mastercam APAC, commented, “Anubhab
understands the CAM business and we’re positive that his team will help us increase our
reach while retaining the high quality of support that we’re so well-known for.”

EuroBLECH 2018 will reward 5 businesses in online competition

EuroBLECH 2018, known as the world’s leading exhibition for the sheet metal working industry, is scheduled on October 23–26, 2018, in Hannover,
Germany. Its online competition will see outstanding organisations and companies in the sheet metal working industry participating in five categories,
which are open at https://www.euroblech.com/2018/english/awards/. Recognition will be given to best practice, innovation, excellence and
outstanding performance. Five winners, one from each category, will be selected by professionals from the sheet metal working industry via online
voting, starting in September.
EuroBLECH 2018 will be the 25th edition of the event and visitors will have the opportunity to find solutions and business partners in order to
integrate systems into their manufacturing processes. This year’s ‘Step into the digital reality’ competition engages businesses in digital and
automated processes. The five categories stand for late-breaking issues in the digital context of the sheet metal working industry. The first category,
‘Digital Transformation’, is open to businesses with excellent ability to apply Smart Manufacturing methods. The second one, ‘25 EuroBLECH shows’,
will select the funniest EuroBLECH story, either from visitors or exhibitors who participated in EuroBLECH over its long history. ‘Cyber Security’, the
third category, will highlight the importance of secure data exchange within a production environment. The fourth category, ‘Best Start-up’, will reward
new businesses for their outstanding performances. Pioneers in lightweight and component design for sheet metal working are invited to enter the
fifth category, ‘E-Mobility’. The five succeeding businesses will be formally presented with an award and certificate during a ceremony at the event.
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LASER World of PHOTONICS INDIA to be held in Bangalore

Messe Munchen recently announced that LASER World of PHOTONICS INDIA, the only regional trade fair for laser and optical
technologies in India, will be held at the Bengaluru International Exhibition Centre (BIEC) from September 26 to 28, 2018, with the
aim to bring innovation, trends and knowledge together on a single platform and to connect buyers from various applying industries
with suppliers of the most suitable technical solutions. This year, over 160 exhibitors will be showcasing various low-to-high-power
fibre lasers, cutting-edge laser and optical technologies, as well as components and complete laser systems. Also, more than 8,000
trade visitors from India are expected to attend the fair. Further, the fair presents the second edition of the Additive Manufacturing
Pavilion, an exhibition area that will be showcasing laser-based processes and systems for Additive Manufacturing in industrial
applications. An international conference on Smart Manufacturing with lasers will also bring together researchers, technology
leaders and industry users under one roof, which will help the industry to improve the quality of products and reduce the
manufacturing process costs by working smartly with lasers. Giving his views on the fair, Bhupinder Singh, Chief Executive Officer,
Messe Muenchen India, said, “Constant changes and transformations in technology are undoubtedly disrupting the manufacturing
industry but are also providing unprecedented opportunities to grow and develop manufacturing processes. We are confident that
LASER World of PHOTONICS INDIA will unlock the massive market opportunity for the laser and optical industry in India.”

Hyundai Motor India’s State-of-the-art manufacturing plant ready with technologies of tomorrow

Hyundai Motor India (HMIL) announced that its Sriperumbudur-based manufacturing plant is future-ready to meet the safety and emission norms well in advance,
before its mandatory industry implementation in 2019. The Hyundai Mega Manufacturing Plant has adopted futuristic technologies to make premium cars. The
plant is spread across 535 acres. Along with advanced manufacturing 4.0 production, it is equipped with over 590 Generation-4 robots, quality and testing
capabilities and flexible engine plants to cater to the Indian as well as global market. Keeping up with the government’s vision to bring electric vehicles in India, it is
gearing up to produce EVs. It is also equipped to meet the BS VI technology, car and pedestrian safety norms along with airbags and ABS (Anti-Lock Braking
System) as standard in all models.
Speaking on Hyundai’s practices and the quality of the plant, Y K Koo, MD & CEO, Hyundai Motor India, said, “Hyundai has implemented Smart
Manufacturing 4.0 practices, with a focus on digitalisation, Big Data and data analytics in order to produce superior and zero defect cars, with robust and foolproof
quality checks and assurance systems. At our plant, the seamless synergy between human intelligence and precision of machines is a combination of science and
arts to create the finest cars”. The digitalised operations at the Hyundai Smart Plant captures over 1.2 billion data points across the manufacturing processes to
gain insights to prevent and pre-empt errors. The Global Body Build line has 100% weld automation along with the flexibility to produce 5 models in a single line.
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Siemens and Bentley partner in new digital solution to optimise capital project delivery

Siemens PLM Software, with Bentley Systems, recently announced an integrated solution for enterprises to deliver
capital projects more efficiently, combining the Teamcenter portfolio with Bentley’s ProjectWise and its Connected Data
Environment (CDE). Teamcenter is the world’s most widely used PLM system and ProjectWise is the project delivery
collaboration platform for 43 of Engineering News Record’s global Top 50 Design Firms. Further elaborating on this,
Tony Hemmelgarn, CEO, Siemens PLM Software, asserted, “Owner/operators and engineering, procurement and
construction (EPC) firms in the industry need to lower costs and deliver projects more efficiently. This new digital
solution facilitates data-driven business processes for the optimisation of projects and the plant.”

Seco partners with MachineMetrics to offer manufacturing analytics
Seco Tools recently partnered with MachineMetrics as part of a global initiative to ensure the
continued success of its customers and with the idea to expand its customer service capabilities.
MachineMetrics’ manufacturing analytics engine will provide Seco and its customers a technological
resource for their advancement into Industry 4.0. Throwing further light on the partnership, Ben
Alexander, Business Manager-Online Services, Seco Tools, said, “Partnering with MachineMetrics
will allow us to not only continue to help our customers learn about themselves but will transform our
ability to help them improve their machine tool utilisation and production capacity.”

National Productivity Summit showcases competitiveness and sustainable growth in manufacturing

Indian Machine Tool Manufacturers’ Association’s (IMTMA) National Productivity Summit was recently held in Chennai, which enabled delegates to
learn about the best shop floor practices through pre-summit plant visits, insights from prominent industry experts on productivity gains, and case studies.
The two-day and 12th edition of the summit was inaugurated by M M Murugappan, Executive Chairman, Murugappa Group, and Dr V Sumantran,
Independent Director, UCAL Fuel Systems. Also present were P Ramadas, President, IMTMA, and V Anbu, Director General & CEO, IMTMA.
In his opening address, Murugappan said, “India is poised to be one of the largest manufacturing economies in the world as Industry 4.0 gains wider
acceptance and reshapes manufacturing as a whole rendering real-time control of the entire manufacturing value chain. Companies across India are in
the process of digitising their day-to-day operational functions in order to achieve efficiency and boost revenue growth and Industry 4.0 will usher in an
era of transformative manufacturing in India.” Speaking on the impact of productivity on India’s manufacturing competitiveness, Dr V Sumantran
asserted, “It is imperative to leverage the combination of quality and productivity to meet the competitive demands of the industry. Manufacturing units
need to embrace modern technology, including Industry 4.0, so as to raise the collective input in manufacturing and boost India’s share of medium and
high-tech activities in manufacturing exports, so that manufacturing activity can be sustainable and contribute further to the GDP.”
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BFW inaugurates smart manufacturing facility in Hosur, Tamil Nadu

Bharat Fritz Werner (BFW), a leading solution provider in the area of machine tools, recently
inaugurated a Smart Manufacturing facility in Hosur, Tamil Nadu. The first phase is spread across
35,000 sq ft that includes a significant number of modern mother machines to enable integration of
existing foundry facility with machining capability. The second phase will expand to 60,000 sq ft. The
facility intends to take the path towards becoming Industry 4.0 compliant. Speaking at the inauguration
ceremony, Ravi Raghavan, MD & CEO, BFW, said, “This machine shop will be converted into a Smart
Manufacturing set up when fully operational in the next few months. The plant will be a true example of
what modern manufacturing should be like.” Both the facilities will double the machine building capacity
of BFW and will help meet the growing industry demands and remain a strong manufacturing presence
for years to come. Its aim is to not only increase profits and remain a global competitor, but also retain
and nurture skilled workers. This commitment to employees and community ensures a healthy economy
throughout the state line area.

Continental inaugurates new R&D facility in Gurgaon
Continental recently announced the inauguration of a new facility for its R&D centre in Gurgaon, which will
cater to global and regional R&D requirements for its brake systems businesses. Currently, the capabilities
of the R&D centre at Gurgaon involve design and testing for brake systems, including offshore engineering
activities for Continental’s Italy and Japan regions. Elaborating further, Prashanth Doreswamy, Head of
Continental India and MD, Continental Automotive India, said, “With focused R&D, innovations and ongoing
improvement of our components and systems, both at this new centre dedicated to brake systems and at
TCI, India’s contribution to Vision Zero – a future with zero accidents – will be significant.” Also elaborating
on this was Thomas Laudes, MD, Continental Automotive Brake Systems (India), and head of the
Hydraulic Brakes business in India, who further shared, “We are glad to make this investment to broaden
the scope of R&D and further strengthen existing capabilities at this location.”

GDP growth hits two-year high of 8.2% in first quarter

India’s economy grew at 8.2% in the April-June quarter of 2018-19 (against 5.6% in the same period last fiscal) on the
strong performance of manufacturing and agriculture sectors, increasing its lead over China to remain the world's
fastest-growing major economy. The Chinese economy had expanded at the rate of 6.7% in the April-June period this
year. The size of the GDP in the first quarter of 2018-19 was estimated at Rs 33.74 lakh crore, as against Rs 31.18
lakh crore in Q1 of 2017-18, as per the statement of the Central Statistics Office (CSO).
India’s Gross Value Added (GVA) for the quarter under consideration has been estimated at 8%, up from 5.6% in
the year-ago period. The CSO said that manufacturing activities expand at the rate of 13.5% in the quarter under
review. The sector had witnessed a decline of 1.8% in a similar period last year. Growth in the 'electricity, gas, water
supply and other utility services' was 7.3% and in construction activities 8.7%. The growth in mining and quarrying
activities too was slower.

16

EM | Sep 2018

IO-Link: The last few feet
in the field

IO-Link is the evolutionary development
of the existing, proven connection
technology for sensors and actuators.
Just like in sports, the last few feet are always the hardest. Make the
last few feet significantly easier with IO-Link from Murrelektronik.
Easy configuration with IODD on Board
– no extra software necessary
Quick integration of sensors and actuators
Reduce commissioning times

Murrelektronik Pvt. Ltd.

Golden Square Serviced & Virtual ofﬁce,
1st Floor, #579, 10th Main Road, 31st Cross,4th Block,
Jayanagar, Bengaluru - 560011, Karnataka, INDIA

Mobile: +91 80 4647 3412
Email: info@murrelektronik.in

www.murrelektronik.in

MARKET | INTERVIEW

“Provide the best operational guarantees”
Tarang V Parikh, Managing Director, YG-1 Industries India, in this interview
with Suchi Adhikari, shares his insights on the latest emerging trends of providing
innovative solutions and the importance of providing total solutions. Excerpts…
Brief us on the latest emerging trends in your company’s sector?
How is your company contributing to these trends?
In our business, continuous innovation is of foremost
importance. We have tough competition from China, European
countries and from across the globe. To remain competitive in the
global market, one should have the latest coating technologies,
geometries and carbide compositions by which they can provide
the best operational guarantees.
Our company is contributing to these
trends by establishing a big R&D and design
centre in Korea, which has more than 50
machines. We also have a huge team of almost
200 people, who are working tirelessly so as to
come up with new innovative solutions.
Keeping in mind the developments in the Indian
manufacturing sector, in terms of advanced
technology adoption and changing customer
requirements, what is your outlook on the
industry performance this year?
The global outlook indicates promising
growth. The confidence of the global
manufacturing giants in the Indian
manufacturing sector is attracting them to invest in the country.
In India, we have major strengths, which include having access to
a younger workforce, talented manpower and the world’s biggest
economic manpower. This enhances our industry performance.
How has been the overall performance of your company globally as
well as in India? How much does the Indian subsidiary contribute
to your global business?
We started our first manufacturing processes in Korea in
1982. Within 36 years, we have reached USD $550 million.
We are growing 20-25% every year and we also have
manufacturing plants at almost 28 locations globally with
presence in 75 countries.
Since the demand for materials is ever increasing, we have
just added 100 new ANCA machines in Korea in order to
meet these new requirements. These are highly-technical new
generation machines. We have also established this plant to
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support our Indian needs. We are mainly focusing on specials
and low-priced products to compete with local manufacturers.
Thus, we are on the path of growth.
How is your company coping with the rapid pace of digitalisation in
the manufacturing sector?
Our plant in Korea is highly automised where almost
everything is done with robots. We have
developed new software with which we can
transfer our programs from Korea to USA,
USA to Germany or Germany to India.
Hence, we are fully equipped and geared up
for Industry 4.0. We also provide support
to various industry segments such as,
energy, aerospace, automotive and defence
and almost 60% of our market share is in
automotive. Since we are a Korea-based
company and the biggest giants like Hyundai
and Kia Motors are Korea based, we have a
good share in China with the biggest plant
having 2,000 employees. In the US market,
we are registered with companies such as
Boeing and Airbus.
How do you look at the potential in India for your products? What
are your company’s future plans in the short-term and long-term?
Most local players do not have the R&D and design facilities
that we have so they either copy products in the market or
they supply as per their local know-how. However, we provide
proven solutions assuring product performance, cost-percomponent and best productivity. This helps us cater to a bigger
size of the market.
In terms of our future plans, since we are a customer-centric
company, we would like to be total solution providers and will
strive for material and segment-specific total solutions for the
cutting tools industry. Most enterprises have total solutions for
carbide only. However, we have an upper hand as we provide
HSS products, powder metallurgy, carbide products and
indexable inserts products. Hence, from spindle to end-tool, we
provide total solutions. ☐
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“We strive to serve before we deserve”
Sachin Sinha, Sales Director, Tecroot Space, in this interview with Juili Eklahare,
shares his insights on the upcoming technologies of the future and what the future
holds for his new start-up venture. Excerpts…
What was the idea behind launching Tecroot Space? Can you
elaborate about the business focus of your company?
Tecroot Space comes out as a consulting and trading, budding
and promising start-up, with an idea to emerge as a partner
to its customers by understanding their needs for the longterm trust, making value addition to product development
and manufacturing processes with a futuristic approach and
an objective of contributing to overall productivity of the
industry. We have partnered with global technology leaders
in their own domains, which enables us to
prepare a unique value proposition for our
customers. Our proposition includes peak
performance machining, with specialisation
in hole making with cutting tools capable
of and complying with machine learning
modules, backed by over 100 years of our
German partner’s experience in this domain.
We also offer product visualisation services
by iterative prototyping with the help of
world-class 3D printers.
What are the new technologies that you foresee
coming up in the future in your business
sector? What kind of projects do you hope to
see more of?
3D Printing (Additive Manufacturing) is one of the
technologies, which will revolutionise the transition from
product design to prototyping in the production processes.
When a new item’s or component’s 3D design is created,
the company can immediately and independently start the
first product prototype phase, verifying the technical and
dimensional constraints, evaluating the aesthetic aspects and
making potential functional tests. The ease with which the
prototypes are produced compared to a few years ago has
enabled many small businesses to become independent in the
digital transformation of models. Now, with capabilities in
metal 3D printing, some of the super critical and complex CNC
machine tool applications will shift to Additive Manufacturing.
It is also becoming vital for the industry to deploy investments
and manpower on R&D of materials, which are to be as light as
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possible with high strength and optimised physical and chemical
properties, so overall optimisation of metal components is going
to face rapid change in the near future. This will attract newer
technologies to come in and uplift the whole industry.
What kind of challenges and opportunities do you see while scaling
up the business? What are your short-term and long-term goals?
We need to rethink about the word—‘Challenge’. It is an evolving
parameter, which always exists. The critical requirements for
Tecroot Space will be to prepare a clear
framework on proposition to customers,
effective management and allocation of the
resources and utilising the available time
optimally. We also plan to setup an Additive
Manufacturing studio in the near future
in Delhi NCR region to support the local
manufacturing fraternity with high quality
services and products.
How do you plan on expanding Tecroot Space
and winning customers? Which are the major
focus sectors?
It is all about how much added value we will be
able to generate for our customers so that they
perceive us as their long-term value partners. We are working
on it and we strive to serve before we deserve. Our strength lies
in our across-the-board exposure to multifarious applications,
transparent approach, holistic view on overall value addition to
manufacturing processes and documentation of added values
acknowledged by our customers. Our proposition and services are
best fitting to the design and manufacturing industry in segments
like automotive, medical, aerospace, energy, tool manufacturing,
machine tool builders and also to the education sector.
What do you think are investors looking for in new entrepreneurs
and start-ups today?
The investors will always be interested in the scalability and rising
possibilities of the idea behind the start-up. Also, the sustainability
of the proposition is looked upon in order to gauge the continuity
in expected returns. ☐
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EMAG GROUP TECHNOLOGIES
Turning

Milling

Heat Shrink Assembly

Grinding

ECM / PECM

Gear Hobbing

Laser Welding

Skiving

Induction Hardening

The EMAG Group is one of the few manufacturing system suppliers that cover the entire process chain – from soft to hard machining. Access to
a wide range of technologies (turning, drilling, milling, gear cutting, grinding, laser welding, ECM/PECM machining, induction hardening and
automation) allows EMAG to implement complete process chains, not only for the manufacture of gear box, engine and chassis components,
but also for components in the non-automotive sector including oil field, power generation, aerospace and large equipment.
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T E C HNOLOG Y
M AC HI NE S
SYST E M S

S W M U LT I - S P I N D L E M A C H I N I N G C E N T E R S .
60 % LESS CYCLE TIME PER WORKPIECE.
6 0 % L E S S S PA C E R E Q U I R E M E N T.
50 % LESS ENERGY COSTS.*
F U L LY A U T O M A T E D .

Local contact in India: EMAG India Pvt.Ltd
sales.india@emag.com | Phone: 08050050163
www.sw-machines.de | Made in Germany

* Compared SW-1-spindle-machine to SW-4-spindle-machine

A large leap forward could require you
to change sides first.

LEADERSHIP INSIGHTS

People—the
key to success!
Azim Premji
CHAIRMAN
WIPRO

Azim Premji is the second wealthiest
Indian with a net worth of $18.8 billion.
Being that, Premji is not all about money.
The Robin Hood businessman, who serves
as chairman of Wipro, administered the
company through 40 years of expansion
to arise as a world leader in the software
industry. In spite of that, he is more of a
people-minded person rather than a moneyminded one. Premji is an inspiration to
millions of entrepreneurs, especially because
of the way in which he shaped his company
from FMCG to IT.
Wipro was started as Western India
Vegetable Products as a manufacturer
of hydrogenated cooking fats in 1945 by
Mohamed Premji, Azim Premji’s father.
Azim Premji was pursuing his engineering at
Stanford University, when his father passed
away suddenly in 1966. Premji returned to
India to take over the family business. He
took charge and instantly began to expand
the company into consumer products, from
soaps to hydraulic cylinders. That’s also
when he renamed the company Wipro.
Premji has always known where his
company’s strengths lie. So, when the Indian
government asked IBM to leave the country
22

BASIC HONESTY, HARD
WORK AND PERSEVERANCE
ARE THE THREE ORDINARY
THINGS THAT ARE THE
DRIVERS OF SUCCESS
in 1979, Premji began to get his company
focused on the computer business, already
seeing far into the future of software. Keeping
faith in his ideas, Premji was determined
on developing custom software for export.
He also believed in the power of teamwork
and hired the best people, exposed them to
quality training and turned to India’s massive
amount of well-educated software developers
to work with. He created an environment of
aiming for top quality in business operations.
One of the many reasons that Premji
is looked up to is for his philanthropy. He
has given away 25% of his wealth as part
of the Giving Pledge, which includes 8.7%
of his Wipro stock, which will be used for
educational purposes. Staying grounded and
sticking to his values, Premji also founded
the Azim Premji Foundation, a non-profit

organisation in 2001, which works towards
cultivating primary education in India. In
fact, the foundation also established the Azim
Premji University in 2010, which was founded
with one goal–to bring about proficient and
devoted professionals for the social sector,
who can make a significant contribution to
a viable society. The university recently also
held its sixth convocation this year.
Premji has always believed that people
are the key to success or extraordinary
success. That the test of our humanity is how
we treat the most powerless of our fellow
citizens – and that is what reveals our culture.
“Basic honesty, hard work and perseverance
are the three ordinary things that we often
don’t pay enough attention to, but which
I believe are the drivers of all success,” he
says. It’s no wonder then why almost every
entrepreneur looks up to Premji, making him
the rockstar of entrepreneurs in India.

Juili Eklahare
FEATURES WRITER
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MANUFACTURING ESSENTIALS

The way to enhanced plant performance

For a manufacturing company, the strategy about the
number of plants, their location and their efficiency is
perhaps the most important aspect that decides its success.
Manufacturing business leaders need a few key elements to
uphold solid steadiness as they increase more products in
their offerings. Without this, productivity goes down, the
management can be unsatisfied, and the company could be
at risk. The cover story examines the case of companies
that set up plants for ‘chasing efficiency,’ one of the many
reasons that they set up plants and how various plants do
not give in the same type of performance.
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Sometimes plants that do not have a stable relationship with
blue collar workforce or do not take advantage of human talent
on the shop floor are not able to turn in a good performance

While there is bound to be a difference in performance
across plants, there are cases where the company has a ‘problem’
with some of their plants. What is the difference between the
plants – those that work well and those that do not? In my
experience, there are five essentials for a plant to perform well.

Clarity in organisation structure
The organisation structure of the manufacturing plant
should be very clear. There should be a clear leader and there
should be one leader. Let’s take the following examples of plants:
• Mother plants
My observation is that more often than not, plants that are
close to headquarters do not perform well. In some companies,
there are mother plants that were set up when the company
started off and in many cases, the company leadership sits
there along with plant leadership. In these types of mother
plants, there is always confusion in the organisation structure.
The head of company usually becomes the de facto plant head,
the HR head becomes the de facto plant HR head and so on.
Resultantly, the plant is not allowed to function as a plant. The
organisation structure becomes messed up with corporate
structure and hierarchy is not respected. The plant performance
becomes the casualty of the structure problem.
In such types of companies, most of the top layers do the
work of at least 1 or 2 layers below. As a result, there is a good
chance that the company itself loses its direction or does not
take full advantage of the market opportunities. These internal
issues are quite seductive and the top layer gets ‘high’ on these
issues. There is no difference between mother plants where the
owner of the company sits and mother plants where a
professional head of the company sits. This is not a problem
faced by owner-driven companies alone, but just a problem of
hierarchies getting mixed up.
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• Remote plants
Very often, a plant that is at a distance from the
headquarters happens to perform very well. And as long as
there is a good team and the plant is left alone to perform, it
will give a good performance, day-in and day-out. The
headquarters may impose their organisational agenda to the
plant, which the plant will be able to absorb and do better
than the mother plant. The plant head of these plants needs
to be dynamic and diplomatic. Although, it is not easy to find
such people, it is not impossible, as there are a number of
competent executives available.
While there are advantages to a remote plant, many of
them suffer from the same ‘remoteness’. It is not easy at all
times to find competent people to go to this remote area, as
in these days of rapid urbanisation, most youngsters choose
to live happily in bigger cities. So, the company needs to
spend some resources on making the team comfortable in the
remote area and invest a good amount of time in building the
team and preserving it. This effort is well-worth it as it pays
back in terms of decent profits.
At the same time, all manufacturing plants also need
stability, for which the plant has to focus on ‘what should not
be done’ more than ‘what should be done’. It should not have
confused hierarchy, not have inconsistent or delayed decision
making, should not be near the headquarters, etc. Eventually,
the default status of a manufacturing plant is stability;
companies only mess them up with some mistakes and are
sometimes unable to correct those mistakes.

Relationship with blue collar force
Sometimes plants that do not have a stable relationship with
blue collar workforce or do not take advantage of human talent
on the shop floor and are not able to turn in a good performance.
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The shop floor workforce needs to be engaged
fully and their expertise is absolutely essential to
make the plant effective and consistent

Once the trust element is broken with the blue collar workforce,
the relationship seldom turns normal. While it is possible for a
plant to turn the corner and better the relationship, it is rarely
allowed to happen by all the parties involved.
Also, very often, the plants that have bad relationships
with blue collar workforce and the plants that have more
involvement from the top management are the same. This is
because of the fact that an empowered plant head / plant
team can deal with collective bargaining much better than
the top management of a company, which is away from the
action on the shop floor.
Plus, many plants happen to have temporary manpower
in various forms. Most managements do not realise that
whether the manpower is temporary or permanent is only a
‘method of employment’ based on their constraints. They
ignore the fact that the shop floor workforce needs to be
engaged fully and their expertise is absolutely essential to
make the plant effective and consistent.
Many of these plants do not engage in the shop floor
workforce and they treat them as ‘disposable’. The only
relationship that they have with them is in terms of ‘daily
output’. They do not realise that while they may be saving
some amount of money in terms of paying a higher wage to a
permanent workman or in terms of training this work force,
they are losing much more in terms of higher quality costs,
lost opportunities in terms of not being able to supply to
customers, higher break downs and more.
Hence, it always helps for companies with a large
temporary workforce to have a well-equipped modern
training school. There are IT tools available today that help
in teaching employees the process and maintain their skill
levels. The workforce on the shop floor that touches/
manufactures the product should have the necessary skills.
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Besides, it should also be engaged to tap in to their knowledge
about the process. This is quite a foundation for a good
manufacturing company.

Balanced product portfolio
Generally, the mother plants are loaded with the complete
new product development for the company. The R&D is
usually located at the mother plant due to historical reasons.
This puts a lot of strain on the plant as it takes a lot to handle
the new product development. Usually, this plant would have
the responsibility of developing and transferring the new
products to the other plants, which would require many
more program managers to be located at this plant and
hence, making the organisation structure more complex.
While closeness to the customer plays a big role in
deciding what products will be manufactured at a plant, it is
desirable that the plants are loaded with something from all
product/market groups. Apart from being equipped with
resources to manage this diversity, a plant also needs to be a
‘company within the company’.
It is very seductive to just put a simple agenda in terms of
products in front of a plant. But then, we will be creating
serious disparities among the plants of the companies. A
plant can start with a simple agenda and it has to be developed
to handle all types of products over a period of time.
New Product Development (NPD) has to spread to more
plants. Again, this may have to be done in phases. A manufacturing
plant should develop consistency in producing good quality
before we can put the NPD agenda in front of it. There can be
limitations to the extent to which we can achieve this objective in
many companies. However, one should avoid the extreme where
the plant manufactures only a few types of products.
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Focus on people development
Those plants that are focused on people development tend
to do well in manufacturing. This leads to the team becoming
more stable and getting highly motivated. People love to know
that they are being valued and trained to perform better. This
brings out the positive energy from all team members. People
development has to be focused upon by the company as a whole;
by the plant management and by each of the HODs. The plant
needs to focus on behavioral as well as functional/technical
training.
When it comes to functional training, many a time, some
remote plants are considered ‘weak’ in terms of functional skills
/ product knowledge / technology knowledge. It is quite possible
for the plants to become weak in these areas unless they focus
deliberately on the development of the team in these very areas.
This training is very important in order to ensure that the plants
are developed in a balanced manner, handling all types of
products. If this is not done, quite often we would hear that as
the plant is weak, it cannot be given ‘xyz’ products.
As for behavioral training, it proves to be necessary as well
in order to keep up with the needs of a growing company. Many
Indian companies grow at a brisk pace. This requires the
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leadership of a plant to continuously sharpen its saw. It needs to
learn how to grow into the next level or role continuously.

Focus on process
Often times, the top management of a company or that of
a plant does not focus on the process but only the results. A
factory that does not develop a strong process towards results
will not have a consistent performance. With the quarterly
results culture and lack of focus on the medium term,
companies tend to not worry about the process.
Every company needs to develop its own business system
that will have a written down process for every area of business.
There has to be a full-time business excellence team at the
corporate level of a company, with suitable structure in each
plant. This is very essential in the Indian context, where there
is continuous growth in the company and most companies
that do not yet have written down business systems.
The management of companies and plants should turn
around the non-performing plants with a medium-term
vision and conviction that plants need in order to be
developed consciously over a period of time so as to be good
parts of the whole. ☐
Advt
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“Digitisation has led to a democratisation
of knowledge and innovation”
... says Dr V Sumantran, Chairman, Celeris Technologies, who anticipates a fundamental
transformation of the auto industry and mobility, in the near future. He shares his views
with Shekhar Jitkar on the shortcomings in Indian manufacturing, manufacturing practices
in the global automotive industry, learnings from China, and e-mobility in India.
You have been quite fortunate to get a great exposure to
the best manufacturing practices in many of the global
automotive companies. What do you think are the most
revolutionary trends the industry has witnessed so far?
Recent trends in manufacturing have logically evolved
in waves. During the 1980s, there was great push for robotics
and automation and we witnessed the auto industry commit
a great deal of investment – examples are the FIAT Robogate
plant in Italy and the GM Cadillac plant in Hamtramck, USA.
In the 1990s, emphasis extended to ‘lean operations’ and
the industry sought to learn from Japanese manufacturers,
such as Toyota, and implement lean systems. Even a proud
and high-tech German organisation like Porsche had to
admit that they needed help from Japanese manufacturing
specialists. We have
since seen the
importance
of
product
customisation
that is leading
to emphasise
on
high
variety
production.
Increasingly,
now we are
seeing the role
of AI-
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enabled enterprise operations supported by an IoT environment.
The consequent focus on Industry 4.0 initiatives by European
industries is likely to create a new paradigm.
How can the challenges of complexities aroused out
of collaborative manufacturing, outsourcing, innovation
compulsion, flexibility, and now digitalisation be overcome?
Our current digitised economy has created new opportunities
which can be seen as challenges by organisations that cannot
keep up. Digitisation has led to a democratisation of knowledge
and innovation – a colossal GM still has to reach out to a Silicon
Valley start-up to master autonomous driving. Digitisation has
led to a dispersal of production systems so that organisations
may ‘design-anywhere, build-anywhere and sell-anywhere’. It
has accelerated the clock-speed of almost all industries, and
this means that product cycles and innovation cycles are much
faster. And digitisation has allowed many organisations to
vapourise the middleware – we can go from art-to-part as with
technologies like 3D printing allowing customisation to a lot
size of one. Organisations are learning that if they fail to stay
up-to-date on digital processes and enablers, they will quickly
become uncompetitive.
Where do you see Indian manufacturing heading to, especially
when manufacturing conditions are getting competitive and
economic conditions becoming uncertain?
Indian manufacturing suffers from three strategic
shortcomings. One, we have remained sub-scale by global
standards in several critical enabling technologies, for example,
electronic components and specialised machine tools. These
are the building blocks of a competitive industry and
being sub-scale here means that we depend upon
European, Japanese and increasingly Chinese
sources. There is a cost and speed disadvantage
from this dependence. Secondly, Indian industry
overall has proven slow in investing in R&D and
innovation. High cost of capital has rendered our
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Dr Sumantran is Chairman of Celeris Technologies and an advisor to
several Fortune-100 organisations in auto, industrial equipment,
defence, & aerospace. Previously, he has worked as Executive ViceChairman of Hinduja Automotive, UK, as well as Vice-Chairman of
Ashok Leyland; and CEO of Tata Motors’ car business. Prior to joining
Tatas, Dr Sumantran had a 16-year career with General Motors in
Detroit and subsequently at GM-Europe. He has served on the Science
Advisory Council of the Prime Minister of India and the Scientific
Advisory Committee to the Cabinet of the Indian Government.

What are your views on the future of the car and urban
mobility, the subject of your recent book?
This is the subject of a book that I have just co-authored,
published by the MIT Press: Faster, Smarter, Greener: The Future
of the Car and Urban Mobility. We anticipate a fundamental
transformation of the auto industry and mobility. By the end of
the 20th century, our society had accorded the automobile a central
role in urban mobility. In this century, even as mobility remains
an essential aspect of development, we are obliged to confront the
consequences of accelerating urbanisation, environmental impact,
and sweeping changes to culture and user habits, triggered by a
digitised world. Innovation and entrepreneurship have endured
as core skills in human adaptation and will continue to influence
future strategies. Our book explores
these issues and proposes a scalable and
adaptable framework that can help guide
our society’s efforts to transform urban
mobility to becoming future-relevant.
INNOVATION AND

industrialists to be risk-averse. This means that we are not at
the leading edge of product innovation as we should be. Third,
our national industry policy is poorly aligned as a result of a
deficit of trust between the government and industry. Hence,
our much-needed ‘Make in India’ platform, which should
have been an emphasis on Indian products developed and
made in India for global markets, is floundering. So, we are
prepared to settle for a Make-for-India outcome, allowing
global companies to relocate some of their manufacturing in
India. This will bring jobs to India, but not with a long-term
strategic advantage. India does have excellent human resource
potential and we are sadly failing to adequately leverage this
asset strategically.

‘‘

China and India are both big auto
markets today. What do you think are
the similarities and differences? Any
learnings from China for India?
First, we must face reality. China is a
ENTREPRENEURSHIP HAVE
30-million vehicle market while in India ENDURED AS CORE SKILLS IN HUMAN There's a strong focus for mobility in
India to go electric. What do you think
we have breached the 3-million vehicle
ADAPTATION AND WILL CONTINUE TO
about its feasibility and adoption in
level. Granted, in the 2-wheeler space
INFLUENCE FUTURE STRATEGIES
India, say by 2030, which is the target?
and components industry, we have
Do you see any challenges?
less of a scale disadvantage. China’s
As our book notes, electrification
policies have been closely tuned to
their industry’s growth over the past three decades. When is just one of the tools we must employ to transform urban
they invited foreign players, they insisted on 50% domestic mobility to become sustainable. This has to be preceded by better
ownership and transfer of key technologies. They promoted urban planning and ensuring that as our cities grow, transitinvestment in large scale operations through low-interest oriented development is embedded in urban architecture. In
loans and subsidies so that job creation was accelerated and addition, our cities must embrace non-motorised modes to
large-scale capacity for electronics and auto components was complement vehicles. Many European cities are showing us the
enabled. In the current phase, they are consolidating their way in this regard. Digital technologies (enabling connectivity,
industry to groom 5-6 global automakers who can take on fare-payment, car-hailing, journey planning, etc) are also an
the world. By closely coordinating the Next Energy Vehicle important contributor to efficient urban mobility. Above all,
policy with investments and market incentives, they are we will need a dynamic policy and regulatory regime so that
hoping to leap-frog western automakers in the transition to we are able to nudge the trajectory of urban mobility towards
electric vehicles. Crucially, China has had a clear long-term societal goals of being user-friendly, economical, sustainable
vision supported by close alignment of industrial policy with and inclusive. Electric vehicles (e-bikes, buses, shared-taxis and
investments and market conditions. There, government and cars) may be expected to play a role within this comprehensive
mobility architecture. ☐
industry seem to move in lock-step.
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Unlocking the manufacturing
potential of India 2025
As India aims to become a top manufacturing hub, the country is on the
threshold of major reform. The article discusses the market potential,
challenges of manufacturing and opportunities that lie within the country,
which attract more foreign investments in the manufacturing sector.
India is the world’s ninth-largest manufacturing nation. The
sector has doubled its contribution to the country’s economy in
the past 15 years. The government’s stated ambition is to raise
manufacturing’s contribution to 25% of GDP by 2022 and to
create 100 million jobs in the coming decade. It has been very
clear for a while now that India needs manufacturing for its
growth and development. The ‘Make in India’ initiative aims to
build a vibrant manufacturing sector in India. While the services
sector will continue to drive India’s growth momentum, the
industrial sector is expected to witness double-digit growth and
its share is estimated to increase to 37.6% in FY25.
India is on the path of becoming the hub for hi-tech
manufacturing. Many global giants have either set up or are in the
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process of setting up manufacturing plants in India, attracted by
India's market of more than a billion consumers and increasing
purchasing power. Cumulative Foreign Direct Investment (FDI)
in India’s manufacturing sector reached US$ 73.70 billion during
April 2000 to December 2017.
But, cost is not the only factor in manufacturing location
decisions, and ‘frugal’ need not be India’s only calling card.
India’s manufacturing competitiveness may evolve in other
ways. For instance, manufacturing industries that are located
near their markets and supply chains tend to create sticky
investments, providing long-term employment. These
industries include manufacturing of heavy goods such as,
automotive, chemicals as well as their suppliers. Their products
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are rapidly incorporating digital elements, opening up
opportunities for electronics and software suppliers. Globally,
these manufacturing industries make up two-thirds of value
added and account for the majority of manufacturing
employment. India’s large consumer market makes it a naturally
attractive location for them. With India’s strong domestic IT
capabilities, which are increasingly relevant in manufacturing,
firms operating in the country can reach customers more
effectively, streamline manufacturing processes, and create
more efficient supply chains.
India, as a market is positioned for significant growth based
on favourable macro-economic conditions:
• World’s fastest growing economy for the next several
years; sustained GDP growth of 7%+ and strong
industrial production
• Favourable macro trends exist in demographics (Tier 2 and
3 cities), energy, water, infrastructure, food harvesting and
transport, etc.,
• ‘Make in India’ and smart cities are government-backed
programmes with significant investment incentives
• Large English-speaking talent pool in software,
engineering, IT and technical disciplines; majority is
progressive-minded Gen Y
• Large multinationals have made commitments to build
plants and hire talent in India for local and global production

Challenges & opportunities
Reskilling the workforce: We are aware that the sector is
growing but the fact which gets overlooked is that there are
industries, which are under stress (steel, gas, heavy equipment),
due to a lack of skilled labour force. There is plenty of labour
force available from India but the question is are they skilled
enough to perform the given task and if not then is the training
available for that? Here is where the industry finds itself in a
dilemma. The lack of training to the staff members and labour
force, which are the driving components of any company is
sometimes the main reason of shutting down the business. The
opportunity lies within, by providing the current workforce
with renewed skill developmental programs, industries across
verticals can become far more efficient.
High regulations and restriction: India currently ranks at a
lowly 100 in terms of doing business. Even with a renewed
vigour amongst the bureaucrats and government officials, India
still has a long way to ease regulation and pull quality companies
to set up businesses in India. Manufacturing is not the only
sector facing such problems. How annoying and restrictive this
burden can be would be only known to the one who deals with
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it periodically. The regulations are necessary to some extent, but
the others that come along with it are the reason which keeps
the industry tight. This moreover discourages the trade globally
and may also show effects in the supply.
Development and innovations: Innovations form a big part of
manufacturing industry and leaving it out in the strategy
meetings can lead to big problems. A company cannot
manufacture or sell the same product for decades! They need to
bring constant changes for the newness of their product and to
make it better and cheaper. Constantly bringing out new
products and method of production keeps the industry alive.
Demand: This factor generally isn’t a matter of concern, as since
industrial revolution, the demand has always been increasing.
The catch here is, when some economic crisis or unstable
financial environment surfaces, this graph of demand gains
exceeding gravity. This can also be the reason for the crisis and
vice versa. Decreased demand can be understood as the most
dangerous aspect as it can result into oversupply and disrupt the
logistics and inventory. The manufacturing industries always
need to have a backup plan for such circumstances.
Environmental issues: Companies are now adapting the concept
of Corporate Social Responsibility (CSR). While making any
decision, they also must keep in mind the effects of it on the
society and environment, which restricts them in certain ways of
manufacturing because of the emissions and waste generation.
Manufacturers now need to use sustainable engineering strategies
to step further ahead to compete with other competitors or it may
lead to decline in their brand reputation more than the harm it
may cause to environment. Enabling this does ensure brand
evolvement but nurturing it can be an expensive affair.
Vision 2025: Manufacturing industry is and will keep expanding
but the challenges need to be tackled on priority and the
opportunities need to be capitalised on. Manufacturing is at the
heart of India’s economic activity, providing a powerful
multiplier effect. Manufacturing production processes increase
the demand for raw materials, energy, and construction, as well
as for services, from a broad array of supplying industries,
leading to a healthy growth in output and employment creation.
In fact, as per the Government of India’s National Manufacturing
Policy 2011, ‘Every job created in manufacturing has a multiplier
effect of 2-3X additional jobs in related activities.’
The manufacturing sector of India has the potential to reach
US$ 1 trillion by 2025 and India is expected to rank amongst the
top three growth economies and manufacturing destination of
the world by the year 2020. The implementation of the Goods
and Services Tax (GST) will make India a common market with
a GDP of US$ 2.5 trillion along with a population of 1.32 billion
people, which will be a big draw for investors. ☐
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Manufacturing process & material
considerations for lightweighting
One of the best ways to increase fuel efficiency is by reducing
vehicle weight. A move to lighter weight products and
components often begins with prototyping, where material and
manufacturing process selection is paramount.
One thing that should be remembered before embarking on
any lightweighting project is to take small bites. The rear view
mirror used in passenger cars, for example, was once heavy
enough to pound a nail. Today, most rear view mirrors are made
of a magnesium frame and a plastic shell, yet retain the same
strength and functionality as their corpulent predecessors. The
trick is to develop products that fulfill cost and duty requirements
but use alternate materials and clever designs to reduce weight.
Fortunately, for designers and engineers, today’s array of
prototyping materials and advanced manufacturing technologies
mean never before possible opportunities for iterative, even
parallel-path design testing. When you begin to explore material
selection, magnesium might be a good place to start.
With a density of 106 lb per cubic foot, magnesium is the
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lightest of all structural metals. It is routinely milled into a variety
of prototype parts. Compared to aluminium, the lightweighting
runner-up, it is more expensive per pound, but that cost delta is
offset somewhat by magnesium’s 33% lighter weight and
comparable strength. It’s also easily machined although some
care must be taken to control fine chips and metal particles, as
these can be flammable in oxygen-rich environments.

BMW & the Big Three with magnesium
components
BMW started using magnesium for its N52 six-cylinder
crankcases and cylinder head covers in 2005. The Volkswagen
Beetle sported a magnesium alloy engine block for decades, and
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DMLS can be used to build complex
aluminum parts that are difficult to machine

BMW started using magnesium for its N52 six-cylinder
crankcases and cylinder head covers in 2005. The AZ31 and AZ91
grades of magnesium alloy used at Protolabs are even weldable,
and have melting points of roughly 900-degrees F (482 C).
The Big Three are also big on magnesium. In 2006, General
Motors began using die cast magnesium for the engine cradle in
its Z06 Corvette, shaving 12 pounds off the old design. Ford
Motor Company’s started using magnesium in the liftgate of the
2010 Lincoln MKT, and the third row passenger seats for the
2011 Ford Explorer. In that same year, Chrysler Group
introduced a magnesium instrument panel for its Jeep Grand
Cherokee, helping the vehicle achieve highway fuel economy of
23 mpg. In summary, domestic and foreign automakers alike are
turning to magnesium for its strength, light weight and—because
it can be extracted from seawater—its abundant supply.

Plastic alternatives
Magnesium and aluminium are excellent alternatives to steel
for lightweighting, yet thermoplastic and thermoset materials
are robust possibilities as well. An extensive selection of glass-,
metal- or, ceramic-filled polymers as well as liquid silicone
rubber (LSR) can also be used to replace metal parts, thus
reducing product cost and weight while improving durability.
Polypropylene (PP) is a flexible, fatigue-resistant family of
thermoplastics commonly used in automotive interiors, battery
cases, boat hulls, prosthetics and other products requiring
toughness and light weight. The different grades of
polypropylenes are grouped as homopolymers, impact
copolymers, or random copolymers, with the latter two
considered engineering-grade materials, offering superior
strength-to-weight ratios, and good impact resistance even at
cold temperatures. All polypropylenes are heat-resistant, with
melting points in the neighborhood of 300-degrees F (149 C).
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Polyethylene is offered in both high-density (HDPE) and
low-density (LDPE) versions. HDPE has uses and mechanical
properties similar to polypropylene, but is more rigid and offers
greater resistance to warping. HDPE’s lower density, more
flexible counterpart LDPE sees use in squeeze bottles, plastic
wrap, and playground slides. Both materials are suitable for use
where toughness and low weight is needed.
ABS is another thermoplastic with exceptional impact
resistance and toughness. It is a lightweight alternative to metal
in dashboard trim, electronics enclosures, hubcap covers and
other such automotive applications. Injection-moulded ABS is
also available in either flame-retardant or antistatic grades in a
rainbow of colours. Chrome-plated ABS hubcaps are used on a
large number of passenger cars to reduce vehicle weight, as are
ABS grills and ABS fender flares. Finally, the chassis of the
world’s first 3D-printed automobile—the STRATI—produced
onsite during the 2014 IMTS show, was made of carbon-fiber
reinforced ABS. It weighs just 1,100 pounds.
Polycarbonate (PC) is very thermoformable, and is
frequently shaped into see-through architectural panels, where
glass is unsuitable due to weight or breakage concerns. It has
250 times the impact resistance but only half the weight of
regular glass. On the Additive Manufacturing side of the house,
Protolabs offers 10% glass-filled polycarbonate-mimic Accura
60 plastic from 3D Systems for functional prototypes with
properties similar to commercial-grade PC, and Accura 5530 or
ceramic-filled DSM Somos NanoTool for high-temp aerospace
and automotive applications. Similar grades of PC are available
for machining or injection moulding.
Nylon is also frequently filled with mineral or glass fibres to
improve stiffness-to-weight ratios and improve mechanical
properties. This makes it one of the strongest plastics available
at Protolabs and—because nylon is self-lubricating, thermally
stable and very wear-resistant—it is an excellent candidate for
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sprockets, fan blades, gears, latches, manifolds, and bearing
surfaces. It’s also very light, with 15% the weight of steel and
40% of aluminium. Nylon 11 is a material that works well for
living hinge designs as used in hose and wire clips, washer fluid
caps, and other automobile components.
Acetal, more commonly called by its trade name Delrin, is a
regular go-to material for machined prototypes. It is strong and
stiff without the need for nylon’s glass-fibre reinforcement, and
is regularly called upon to replace precision metal parts in a
range of industrial and consumer products: electrical and fuel
system components, power transmission parts such as, gears,
bushings, and bearings, and other high-performance parts can
be milled or injection moulded from different grades of acetal
copolymer or homopolymers stocked at Protolabs.
Liquid silicone rubber, or LSR, is a surprising but versatile
material for many moulding applications. It starts out as a twopart thermoset compound, which is mixed at low temperatures
and then injected into a heated mould. Upon curing, LSR
becomes strong yet flexible, and is suitable for gaskets, lenses,
connectors, and other parts that require excellent thermal,
chemical and electrical resistance. Wiring harnesses, panel
buttons, spark plug boots—these are but few of the places where
LSR can be found in modern vehicles.

Weighing the manufacturing options
Despite the flexibility in material options, it’s a good idea to
understand what material peg fits into which manufacturing
hole. Machined prototypes were once produced on hand-cranked
milling machines and engine lathes. They were largely made of
steel, brass, or aluminium and took weeks to deliver. Protolabs
has automated that same basic process to the extent that electronic
part designs can literally be uploaded one day and delivered the
next, and made from nearly every material previously mentioned.

Magnesium feedstock ships for injection moulding
Feedstock used in magnesium injection moulding to create
98% dense magnesium parts. A growing method to rapidly
manufacture magnesium parts is through injection moulding
(also known as thixomoulding). Here, chips of magnesium
feedstock are loaded into the hopper of a moulding press. Heat
and agitation are then applied, thus bringing the magnesium
payload to a semi-solid state, whereupon it is “shot” under
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pressure into a mould cavity via a feeder screw. The result is that
fully functional magnesium components can be produced in low
volumes at a fraction of the cost of “production-tooled” parts.
Many manufacturing engineers associate magnesium with
die casting, as this has long been the traditional, high-volume
method of forming this ubiquitous metal. Yet magnesium
injection moulding offers a number of distinct advantages over its
more mature counterpart. Thixomoulding is essentially a “cold”
process, operating just short of magnesium’s melting point.
Because of this, there is less shrinkage and warp compared to diecast parts, and the mechanical properties of thixomoulded parts
are generally better as well. The cooler process also requires less
sophisticated tooling, as there is little need for cooling channels.
And since the magnesium slurry is fed into the mould at very high
pressure—in some cases, twice as that of die casting—very fine
part details are produced. All things considered, thixomoulding is
a solid choice for low-volume magnesium components.

Technician removes gating material on
magnesium parts
Magnesium injection-moulded parts before overflow gating
material is removed via CNC machining. Another mature
prototyping process is stereolithography (SL), the grandfather of
all 3D printing technologies. Protolabs uses SL to print parts from
nine grades of polymer across three primary groups: ABS,
polycarbonate, and polypropylene. It’s important to point out
that these materials mimic plastics and are not rated for functional
product use. SL does, however, produce highly accurate
prototypes, and is a logical first step for an initial “touch and feel”
of lightweighted concept parts. And for testing the form and fit of
products destined for die casting, Protolabs offers SLArmor, a
nickel-plated, ceramic-filled additive material that is very light
yet still strong enough to pinch-hit for metal in certain cases, and
an ideal solution for many lightweighting applications.
Next on the 3D printing list is selective laser sintering, which
is limited to four types of engineering-grade nylon materials at
Protolabs, two of which are reinforced for high-heat applications
and greater structural integrity. Like all additive processes at
Protolabs, SLS employs a laser to draw each part layer. Part
features are somewhat less accurate than those produced by SL,
but still plenty good for functional testing. Of all the plastic
materials available at Protolabs, glass-filled nylon is one of the
most popular materials with automotive manufacturers, largely
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A flowchart of the product lifecycle for automotive

due to its low cost and toughness, although glass-filled
polycarbonate comes in a close second. Because of this, SL and
SLS are both very suitable for prototyping lightweight parts.

DMLS aluminium design with difficult-to-machine
geometry
DMLS can be used to build complex aluminium parts that are
difficult to machine. Another increasingly used Additive
Manufacturing process offered is DMLS, or direct metal laser
sintering. DMLS melts layers of metal powder, as thin as 0.0008 in
(20 microns) at Protolabs, to create complex, 98% dense part
shapes that are often impossible to manufacture otherwise. It is
highly accurate with tolerances of +/- 0.003 in plus an additional
0.001 in/in, that are typically achieved on well-designed parts.
At Protolabs, DMLS works with aluminium & titanium, so it
is an obvious contender for manufacturing lightweight parts, but
is also used with 316L and 17-4 PH stainless steel, cobalt chrome
alloy, and Inconel, super strong metals known for their extreme
heat resistance and durability rather than weight reduction.

Fully functional 3D-printed metal parts
DMLS is slower than other additive processes, and more
expensive—if your part design can be efficiently machined or
moulded, DMLS may not be the right manufacturing method.
But for complex assemblies, improbable shapes, or parts where
small amounts of superalloy go a long way, DMLS might be just
the ticket to reduce part weight and cut manufacturing costs.
Lastly, DMLS isn’t limited to prototype quantities—given a small,
complex workpiece too difficult or expensive to manufacture via
conventional methods, DMLS is often a viable alternative for lowvolume production volumes in the thousands.
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Final considerations
Sorting through all the different possibilities is one of
the biggest challenges with lightweighting. That’s because
improvements to product design in the automotive world
isn’t a matter of grabbing whatever material weighs the
least and replacing the legacy steel or iron used previously.
Plastic parts that will eventually be mass-produced via
injection moulding must be designed with the correct draft
angles and wall thicknesses up front. Ejector pins must be
considered, as should areas with undercuts, tight internal
radii, and a host of other details that can make or break
your lightweight part.

Additional factors to consider
Support ribs and honeycombed sections reduce part
weight while retaining structural integrity, especially with
injection-molded thermoplastic parts. Magnesium parts are
33% lighter than aluminium and a whopping 75% lighter
than steel. Magnesium injection moulding is a fast and easy
stepping stone to high-volume die-casted magnesium
products. A thorough analysis of projected part volumes
early on can avoid costly re-designs when quantities increase.
Even though stainless steel, cobalt chrome and Inconel weigh
more than aluminium and magnesium, DMLS technology
can make these “heavy” metals a strong, weight-efficient
alternative to lighter materials. Don’t be scared off by the
higher expense of glass-filled plastics, as their greater
strength can lead to significant weight reduction. Use
CoolPoly plastics for heatsinks and thermal management
applications. They have half the weight of aluminium and
equivalent heat dissipation. ☐
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Intelligent manufacturing
solutions halve production time
The case study demonstrates how a leading manufacturer of industrial gas turbine
airfoils utilises the advanced probing solutions so as to halve its production time and
achieve operational excellence. A read on…
Doncasters Precision Castings – Deritend is a leading
manufacturer of investment cast and machined industrial gas
turbine airfoils. These airfoils are manufactured in nickel and
cobalt based superalloys. The company is committed to growth
and it backs this commitment with a willingness to invest in
continuous improvement through Lean Manufacturing and
rapid prototyping. As a result, it has seen considerable growth
in demand for its machining services, which support its
investment casting business. This demand has led to a significant
investment of over £2 million in Mazak machine tools,
infrastructure and manufacturing software to efficiently
machine over 14 new products.
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Background
Prior to making the investment in Mazak five-axis
machining centres, similar work had been undertaken using
conventional three-axis machining centres with hard location
fixturing. The processes were not only time consuming but also
demanded a high level of skill from the machine operators. For
a typical nozzle component, the cycle time, including setting
and machining, would be four hours, which exceeded the
capacity available to meet the increased demand. In addition,
the use of hard fixturing was viewed as obsolete technology and
an expensive solution by the engineering team. Therefore, the
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Ollie Macrow, Engineering Manager
at Doncasters Precision Castings –
Deritend inspecting benchmark results

decision was taken to make a major investment in machining
technology and three Mazak VORTEX i-630V/6 vertical
machining centres were ordered. These machines would allow
Doncasters to keep the machining work in-house and provide a
single-source solution for its customers.
As part of the investment, the machines were equipped
with Renishaw RMP600 high-accuracy probes, featuring
patented RENGAGE™ strain gauge technology. Their ability to
deliver unrivalled submicron performance when applied to
complex 3D shapes and contours made them ideal for the
work being undertaken. However, during initial application
discussions, it was recognised that additional support would
be required and Renishaw called in its associate company,
Metrology Software Products (MSP).

Challenge
The challenge was to improve right-first-time machining
rates and in doing so, eliminate any potential for errors to arise,
as well as increase overall productivity. Elaborating further on
this, Ollie Macrow, Doncasters’ Engineering Manager, explains,
“When you are dealing with £10,000 Inconel castings, it’s nice
to have the assurance before you cut metal that the machined
part will be correct. Costs are also a concern—in addition to the
cost of the casting, there is the time that is lost and given the
material, the relatively high cost of tooling. Additionally, there
are certain components that are not re-workable, so if it’s wrong
after machining, it’s scrap. We knew we had to probe the part
but our challenge was to figure out a way of doing it successfully
without hard fixturing.” Compounding the issue was the
company’s relatively limited experience with probing, which it
had previously used only for basic adjustments and simple flat
plane alignment, so Renishaw’s input would be vital.
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Doncasters also wanted to eliminate the need for costly and
time consuming hard fixturing. Macrow goes on, “Hard fixturing
posed numerous issues—it’s expensive, requires high skill levels
to present the parts correctly and if a fixture gets damaged, you
cannot machine as the part cannot be aligned. So fixtures have to
be maintained to a high level, which adds time and cost. Our
challenge was to replace these fixtures with simplified, modulartype systems and reduce human interaction in the setting
process.” Production targets also had to be met, so reducing setup times was a key consideration in the introduction of the Mazak
machines. While carrying out the bulk of the machining in-house
using these new machines, there was still a requirement to subcontract out some secondary operations. However, by improving
productivity, the aim is to bring these operations in-house later.
“This will have a positive impact on our productivity. If we can
machine on-site, we won’t have to ship parts out and wait two
days for them to go back and forth,” Macrow explains.

Solution
Having reviewed the project, the applications engineer
from Renishaw recognised that MSP’s NC-PerfectPart and
NC-Checker software in combination with the RMP600 probe
would provide the overall best solution for Doncasters’
requirements. This combination of hardware and innovative
software allows users to identify errors in part positioning and
a machine’s geometric performance prior to a part being cut.
The initial step is to ‘map’ the machine tool to create a
benchmark. NC-Checker checks the performance of the probe
prior to carrying out five-axis checks of the machine tool. This
ensures that every aspect of probing and machining
performance is within set tolerances prior to part setup and
metal cutting. The machine check can run on a regular basis as
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it takes just a few minutes to complete. Over time, it will
ensure that the machine continues to operate within set
parameters and produce accurate parts.
NC-PerfectPart solves the problems created by poor part
alignment on the machine tool. This is of particular importance
on components with free form, complex shapes and those
subject to five-axis machining. Setting up these parts can be
time consuming and very difficult to achieve accurately and
consistently. These challenges are overcome by probing the
part with the RMP600, using a program created from the
component’s CAD file.
From this initial measurement, an alignment is created to
eliminate any errors in the positioning of the part in the machine.
The alignment is then uploaded to the machine control and
compensations are automatically calculated to produce a part
program perfectly aligned to the part. Set-up is automated,
meaning that fixturing is no longer as critical in the process, any
manual set-up error is eliminated and the time required to set
even the most complex of components is reduced to minutes.
Furthermore, elements, such as, material condition, pallet
loading systems and temperature, can all be accounted at the

initial stage of the machining process, further reducing the risk
of producing bad parts. After metal cutting, NC-PerfectPart can
confirm the accuracy of the finished component prior to it being
removed from the machine tool and inspected on a CMM.

Results
Before the addition of the RMP600 and MSP software, it
would take four hours to set and machine a typical industrial
gas turbine nozzle. Now, the same part can be probed, machined
and checked in under two hours. Hence, Doncasters has
increased its productivity by 50%. On more complex
components, the machining time could be up to eight hours and
require the presence of a highly skilled operator to oversee the
machining process. These parts are now produced in the same
two-hour cycle as simple parts, generating even greater savings.
In working with Renishaw and MSP, Doncasters has improved
alignment systems to achieve overall better results and the
correlation between on-machine measurements, CMM results
and Bluelight scanning system data has also improved. ☐
Courtesy: Renishaw
Advt
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Product development process with
advanced Rapid Prototyping techniques
In today’s manufacturing landscape, the importance of 3D
printed functional prototypes cannot be denied. It enables realworld product development and testing to take place before
costly investments are incurred in production tooling. The article
discusses the latest rapid prototyping techniques, which are used
to create the functional prototypes. A read on…
Across history, there have been many technological
revolutions, all of which have progressed through three distinct
phases. The first has been that of conceptualisation, where visions
and ideas have been generated that have defined the road ahead.
Each technological revolution has then entered a phase of
realisation during which apparently impossible ideas have started
to be turned into at least some form of operational reality. Finally,
a phase of mass commercialisation dawned, where businesses
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learnt how to manufacture and operate a new technology in a
robust and highly cost-effective manner.

Optimising product development processes
For faster industrial overall development, continuous
optimisation of product development processes i.e. the
conceptualisation is vital for any company engaged in design,
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development and manufacturing. To make the best-in-class
products, it is required for the companies to walk through
successful research, design and prototyping processes.
The evolution of the industry has necessitated the reduction
of time-to-market, mainly because the product life cycle is shorter
and it is very important to proceed more rapidly from an initial
conception to a mass production object. As a result of newly
evolved software environments, knowledge-based systems, and
product data management, processes for integrated design and
manufacturing for new products have emerged. Due to this
evolution of rapid prototyping technologies, it has become
possible today to obtain parts which are representative of mass
production within a very short time.

Prototypes and concept models
Attaining a faster product development process is key to
competitiveness. Prototyping plays an important role in pace of
product development process. Traditionally, prototypes and
concept models have been created by skilled craftspeople using
labour-intensive workshop techniques. It is therefore, not
uncommon for them to take many days, weeks or even months to
produce and to attract significant investment. In contrast, there
are newer rapid prototyping techniques available now with the
help of which, concept models and functional prototypes can be
prepared in a few days or even a few hours for a fraction of the
price of traditional methods. In addition to saving time and
money, the advanced rapid prototyping techniques allows
improved final products to be brought to market, as design can
evolve through many iterations. Advanced prototyping and
concept modeling give design and engineering teams the ability
to view and test products in real-world environments.

Additive Manufacturing
Fidelity to the final product, level of quality, complexity of the
part, specific material properties to be tested, desired quantity,
available resources- time, budget etc. are the key factors that play
a role in selecting the correct and suitable prototyping technique
for a specified application. The latest rapid prototyping techniques
are majorly inspired by Additive Manufacturing in which the
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object is produced by using 3D CAD files through fusing the
material layer by layer using a 3D printing machine. Additive
Manufacturing can be done in different ways as explained below.
Stereolithography utilizes a vat of liquid photopolymer resin
cured by an Ultra Violet laser to solidify the pattern layer by layer
to create a solid 3D model from 3D CAD data. The SLA process
addresses the widest range of rapid manufacturing applications.
The advantages of stereolithography include high accuracy,
smooth surface finish of printed parts, large material selection—
rigid, durable, clear, wide variety of post processing options and
short lead times. Few applications include design appearance
models, concept models, design evaluation models, master
patterns, snap fit assemblies, form-and-fit testing and also custom
industry applications such as, healthcare with biocompatible
materials for surgical tools, dental appliances, hearing aids, etc.
Digital Light Processing (DLP) is a similar process to
stereolithography, based on the idea of using photopolymers.
However, the major difference is the light source, which is applied
to the entire bottom of the vat filled with photopolymer resin in a
single pass, generally leading to faster printing speeds. At the
same time, DLP produces highly accurate parts with excellent
resolution. Also, the vat is more shallow, which results in even
less wasted material and a more economical production. Through
DLP, a broad range of dental applications such as, occlusal splints,
drilling templates and dental models can be individually printed
with high accuracy. Leading manufacturers of hearing aids are
using DLP 3D printed parts, which are characterised by their
great surface qualities and exact fit. The jewellery industry profits
from the unlimited possibilities that DLP offers in terms of forms
and structures. Specially designed materials enable the use of
printed parts for investment casting.
Selective Laser Sintering (SLS) uses a high-powered CO2 laser to
fuse small particles of powdered material to create 3 dimensional
parts. The laser selectively fuses powdered material by scanning
X&Y cross-sections on the surface of a powder bed. The model is
built one layer at a time from 3D CAD data. SLS is capable of
producing highly durable parts and complex geometries for realworld testing, high-heat and chemically resistant applications,
impact-resistant parts for rigorous use, perfect for functional
testing. This is ideal for snap fits and living hinges. SLS also
produces parts from impact-resistant engineering plastic, which

47

R A P I D P R OTOT Y P I N G | T E C H N O L O G Y

Advanced 3D printing techniques have
enabled use of a wide array of material
to create real life prototypes

are great for low to mid-volume end-use parts, enclosures, snapfit parts, automotive components and thin-walled ducting.
Applications may include aerospace hardware, unmanned air
systems, aerial vehicle, underground and ground vehicle
hardware, medical and healthcare, electronics, connectors,
functional proof of concept prototypes, design evaluation models
(form, fit & function), product performance and testing,
engineering design verification, etc.
Direct Metal Printing (DMP) or Direct Metal Laser Sintering
builds high quality complex metal parts. In the machine, a high
precision laser is directed to metal powder particles to selectively
build up thin horizontal metal layers one after the other. This
cutting edge technology allows for the production of metal parts
with challenging geometries, which is not possible using the
traditional subtractive or casting technologies. Direct Metal
Printing carries the advantages of producing small and extremely
complex shapes with no need for tooling and is considered ideal
for research and development of metal parts with the tightest
tolerances. DMP ensures that the industry’s best surface finished
parts with exceptional accuracy and complex and thin-walled
structures allow significant part weight reduction. Applications
include machine construction, tool and die making, medical
implants and instruments, aerospace engines, automotive parts,
heat exchangers, air/oil/fuel mixing devices, industrial burner
parts, radiation collimators, etc.
ColorJet Printing (CJP) involves two major components—the
core and the binder. The core material is spread in thin layers
over the build platform with a roller. After each layer is spread,
colour binder is selectively jetted from inkjet print heads, which
causes the core to solidify. The build platform lowers with every
subsequent layer, which is spread and printed, resulting in a fullcolor three-dimensional model. CJP is useful in making full-color
concept models, architectural models, demonstration models and
highly complex geometries.
Fused Deposition Modeling (FDM) is a solid filament-based
fabrication method that extrudes material layer-by-layer to build
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a model. The system consists of a build platform, extrusion nozzle
and control system. This is a fast and cost effective process great
for proving designs, fit and function testing, small production
runs, jigs and fixtures. Benefits of the FDM process are large
material selection—including production-quality ABS and foodgrade ABS, short lead times, high strength and extremely durable.
It is great for use in making concept models, engineering models,
functional testing, consumer products, high-heat applications
and initial prototypes, proving designs, fit and function testing,
small production runs, jigs and fixtures. Using engineering-grade
thermoplastics such as, ABS and polycarbonate materials, this
technology builds parts in an additive process that enables
complex geometries that are often difficult to duplicate with
traditional manufacturing methods such as, CNC machining.

Real-world product development & testing
Advanced 3D printing techniques have enabled use of a wide
array of material to create real life prototypes. Material possibilities
include ABS (Acrylonitrile Butadiene Styrene), PLA (Polylactic
Acid), Bio Compatible Rubber, PVA (Polyvinyl Alcohol), CPE
(Chlorinated Polyethylene), Glass-filled Nylon, Carbon-filled
Nylon, maraging steel, steel, stainless steel and various grades of
titanium to nickel and cobalt chrome alloys. There are more
special materials available suiting specific applications.
3D printed functional prototypes enable real-world product
development and testing to take place before costly investments
in production tooling. By creating 3D printed functional
prototypes, teams can test various thermoplastic materials in
real-world environments to see how high-performance prototypes
perform under thermal, chemical and mechanical stresses of
everyday product use. These realistic prototypes can take on the
appearance of final finished product, including colour and
material selection. Manufacturing processes can be explored
using functional prototypes to determine part weight, assembly
process, and overall manufacturability. ☐
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Achieving productivity gains with e-Factory
Japanese manufacturing mantras, such as, Kaizen, Toyota’s 7 principles or Just-In-Time have
gained global reputation, over the years, for their simplicity, efficiency and minimalism. The
concept of the e-Factory is based on similar cornerstones, focusing on the significant reduction
of space thereby increasing the productivity of each square metre of the production hall. This
case-study highlights the e-Factory concept, which can help manufacturers optimise machines
and human resources, as well as the production process and space—a true productivity gain.
The application of e-Factory at Mitsubishi Electric’s
Kani manufacturing facility, which is part of its Nagoya
Works in Japan, has led to a number of hugely beneficial
outcomes. For instance, by re-designing the process and reintegrating a human element where there was once 100%
automation, a single line that previously occupied 280 sqm
has been reduced to a cell of just 44.1 sqm. This 84%
reduction in space means that the productivity of each
square metre of production hall had been increased through
greater utilisation.
Mitsubishi Electric’s Kani factory, which produces motor
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starters and contactors, was facing a number of significant
challenges, not least in which is the sheer number of product
variations and possible configurations in its product range—
some of which are 14,000 in fact. Demand from customers for
greater choice had served to dilute the volumes of each
particular product, despite overall product quantities
increasing substantially.

Automation not always the answer
In the past, manual production at the Kani factory had
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Restoring some human elements could
potentially reduce manufacturing anomalies

given way to totally automated assembly lines, which were
ideal for mass production with few product variations where
high yields could be realised at high speed. However, one
problem lay with the fact that many individual components
were required to be in stock and ready for the manufacturing
process without which the lines would not be able to run for
any appreciable length of time.
For various reasons, substantial numbers of assembly
lines had been optimised to produce a limited range of
products, and these would stand still when components ran
out. In such a scenario, it became difficult and uneconomical
to produce small batches.

Overcoming the issue
The solution was to employ engineering know-how built
up over many years and combine this with a vision of integrated
manufacturing—known as the Mitsubishi Electric e-Factory
concept. In tandem, existing technology and third-party
relationships were utilised through the e-Factory Alliance,
CLPA and other collaborative engineering groups. Put simply,
the objective was to perfect the ‘art of manufacturing’ or, as it
is known in Japan, ‘monozukuri’.
The major challenge was to find the root cause of any
inconsistencies. This task involved several approaches, from
analysing existing data or collecting new data sets for fresh
eyes to review to looking for links between data that on the
surface could appear unlinked. This factor is related to the
first principles of IIoT or Industry 4.0. Studying existing
processes, as well as the methodology, revealed that natural,
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normal and organic growth in the production process had
inadvertently led to inefficiencies.

Challenging the assumptions
Resolving this issue at the Kani factory of Mitsubishi Electric
led to a re-evaluation of the need of 100% automated lines, which
were not necessarily the most efficient. Restoring some human
elements could potentially reduce manufacturing anomalies.
Further observations revealed that the automated parts
feeding of some larger components not only created a
bottleneck but led to the parts feeders consuming large
volumes of space which could, under specific conditions,
result in minor damage to the components. This was not
enough to cause an issue but enough that the engineers were
dissatisfied with the quality level being achieved.
Conversely, the automation of some tasks which had, in
the past, seemed impossible, now looked possible through a
combination of technologies. An example of this thinking
concerned the misalignment of certain screws during the
assembly process. The automation system, unaware of the
misalignment, would try to insert the screw and cause damage
to the entrance of the hole.
Two technologies helped to overcome this problem—the
automatic alignment of robots and combining rotational
drives for inserting the screws using torque sensors. As a
result, the hole can now be located easily and aligned correctly
every time. Moreover, the torque sensor confirms the absence
of misalignment and that the screw is tightened to the correct
level. The increased use of vision systems and checking for
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correct assembly and alignment has also
helped to increase the number of rightfirst-time products.
A further, simpler idea was to etch a
matrix code on the body of each product
and track it through the various stages.
Now, as the product arrives at a
workstation, its code is read and the
appropriate processes and parts applied.
At the end of the manufacturing cycle,
each product then has a traceable
manufacturing history, making it
entirely possible to track the history of
individual issues.

familiar with Japanese manufacturing
mantras, such as, Kaizen, Toyota’s 7
principles and Just In Time, few people
outside Asia have experienced the
e-Factory concept. However, as can be
seen at the Kani factory, by learning

more about the Mitsubishi Electric
e-Factory, manufacturers can achieve
their own smart factory concepts
whether they are called Industry 4.0,
IIoT or ‘Made in China 2025’. ☐
Courtesy: Mitsubishi Electric
Advt

Smaller area, greater efficiency
By redesigning the process and
reintegrating the human element, a
single line, which comprised two
35m-long segments occupying some
280 sqm, has been reduced to a cell of
just 44.1 sqm. This 84% reduction in
space means that the productivity of
each square metre of production hall
has been increased through greater
utilisation. Even though a single new
cell cannot produce the same volume
and speed of units as the original fully
automated line, it is now possible to
deploy up to 6.3 cells in the same space.
In turn, total productivity density is
much higher, thanks to three key
factors—a wider variety of products can
be manufactured in smaller batches;
one stoppage does not halt the whole of
production; and the total number of
production lines has increased.
The end result, much to the
satisfaction of the Mitsubishi Electric
team at the Kani factory, is effective
optimisation of both machine and
human resources, as well as the
production process and space—a true
productivity gain.

Growing the e-Factory story
While many in engineering are
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Custom Russian choppers use in-house CNC
BOX39 uses ESPRIT in programming 5-axis machine to build custom motorcycle components.
A case study…
Box39 is a unique custom atelier, which was established in
Saint Petersburg, Russia, in 2011. What was once a small
production based in a 6x6 garage, now is a powerful enterprise,
which can satisfy even the most demanding requests of custom
manufacturing. Vladislav Belyakov, CEO of BOX39, St
Petersburg, Russia, has long been driven by the idea of putting
together a dream motorcycle. After researching the motorcycle
tuning market in the Russian Federation, he discovered that
most components for custom bikes had to be imported, which
drove up their cost and also their delivery time. The problem
was that there were very few companies in the country that
had the CNC equipment needed to product high quality
custom components at a reasonable cost.

Manufacturing custom motorcycle components
“Marketing research told us that local custom motorcycle
products were made by companies that could not meet high
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tolerance requirements,” Belyakov said. “In most cases, these
companies had to perform time-consuming and expensive
manual finishing operations. They were also in many cases
unable to produce complex parts with irregular shapes such
as, more than one undercut, surface openings and transitions
in different planes.”
Belyakov felt that an opportunity existed for a company to
apply modern manufacturing methods to custom motorcycle
components. “I took a big risk in making a career switch from
financial services to motorcycle parts manufacturing in 2011,”
Belyakov said. “Our first production facility was a rental garage.
We designed and put into production our first product within
six months of opening our doors on a very tight budget.”
Since then, BOX39 has developed three more unique
products and also developed a thriving business in tuning
motorcycles, which involves installation of accessories and
painting to change the concept, appearance and performance of
a stock bike into a custom bike. The business has grown rapidly.
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Multi-axis machining reduces setup time and increases processing
precision of complex parts that are machined at multiple angles

Production automation
"Last year, we decided to automate our production facility
and purchase our first CNC machine,” Belyakov said. “It
allowed us not only to improve the quality and efficiency of
producing our existing products but also made it possible in
the future for us to develop parts with more complex
geometries that can’t be produced by conventional methods.
After spending a long time evaluating different machine
tools, we purchased the Haas UMC-750 5-axis universal
machining centre. We believe that using modern equipment
and software in the production cycle will reduce the cost and
delivery time and also improve the quality and artistic value
of the product. This, in turn, will help to expand the overall
market for custom motorcycles.”
Multi-axis machining reduces setup time and increases
processing precision of complex parts that are machined at
multiple angles. The Haas UMC-750 is a versatile 5-axis
universal machining centre with 762 x 508 x 508 mm axis
travel and an integrated dual-axis trunnion table. The
machine is equipped with an inline direct-drive 40-taper
spindle (8,100 or 12,000 rpm) and comes standard with a
40+1 tool side-mount tool changer. The trunnion allows
manufacturers to orient parts to almost any angle for 5-sided
machining or provide simultaneous 5-axis motion for
contouring and complex machining. The machine provides
+110 and -35 degrees of tilt and 360 degrees of rotation for
excellent tool clearance and large part capacity.

CAM software
Igor Bystrov, who is a Designer and Technologist for

EM | Sep 2018

BOX39, recalls the process of choosing CAM software,
"After we ordered the machine, cutting tools, and
equipment, we started to search for the optimal CAM
software. We looked for software capable of programming
3-axis and 5-axis milling that is compatible with our
SolidWorks CAD software at a reasonable price. Obviously,
we needed a post-processor for our CNC machine. Only
two CAM software packages offered in Russia met these
requirements. We selected ESPRIT by DP Technology
because it includes a Haas-certified post processor and
HAAS UMC-750 virtual model. Another factor in our
decision is the strong training and technical support
provided by DP Technology in Russia.”
In late 2014, BOX39 received its ESPRIT licenses. “We
had some experience with our CAD system, but we were not
familiar with G-codes and M-codes nor with CAM
software,” Belyakov said. “Our engineers attended a
weeklong training course and immediately began creating
CNC programs for the 5-axis machine. We were able to get
up and running almost immediately because the postprocessor worked perfectly from the start. Since that point
we have produced many CNC programs and continue to
increase our programming skills. Today, we can offer our
customers dramatic improvements in quality and
productivity relative to other companies in the custom
motorcycle components market.”
The BOX39 team has set ambitious goal of bringing the
latest CNC manufacturing methods to custom motorcycle
component manufacturing. “The combination of a modern
CNC machine and powerful CAM software is helping us to
create beautiful and powerful bikes,” Belyakov concluded. ☐
Courtesy: DP Technology Corp (ESPRIT)
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Fab Labs–Putting inventors on the fast track
Entrepreneurs and SMEs all over the world are always in need of resources within the
manufacturing domain that will allow them take their concrete functional, product ideas
to the next level of design, implementation and execution. This article discusses such a
resource, known as Fab Labs that aims to provide the much-needed resources and support
to budding entrepreneurs globally.
Gone are the days when only large companies had the skills,
resources, financial backing and manufacturing capabilities to
turn their product ideas into reality. Today, digital fabrication
technologies and a global network of “fab labs” are enabling
innovative people to create prototypes of almost anything. How
is this revolution happening? It is happening through the magic
of fabrication laboratories, where entrepreneurs and inventors
with good ideas gain free or low-cost access to facilities packed
with digital fabrication tools, software and networks of advisers
skilled in everything from 3D design to manufacturing and
marketing, all eager to help bring the ideas to fruition.

Where ideas become reality
Fab labs, as they’re commonly known, first emerged in 2001
as an educational outreach component of the Massachusetts
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Institute of Technology’s (MIT) Center for Bits and Atoms
(CBA). The center, led by director, Neil Gershenfeld, focuses on
finding practical applications for its research into digital
fabrication and computation.
Inspired by Gershenfeld’s concept, a global network of
about 1,200 independent fab labs has popped up in 100
countries, providing access to the digital fabrication tools and
expertise people need to rapidly make a prototype of almost
anything and then pitch it to investors. Fab Foundation, which
coordinates the global fab lab network, are giving people the
technology, showing them how to use it and challenging them
to use their newfound skills to make something innovative that
benefits their local communities. They have a global community
of educators, researchers and makers, and a worldwide program
for empowering local invention and entrepreneurship, which
doubles in size every 18 months.
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At many fab labs, innovators work alongside
peers and experts, allowing them opportunities to
brainstorm and access to technical support

Making the makers
Finding innovators to use the fab labs is easy, thanks to the
parallel rise of the Maker Movement. The movement was
pioneered by Dale Dougherty, who in 2005, founded Maker
Media and began publication of MAKE magazine. The magazine
provided the catalyst for a technology-influenced, do-it-yourself
community, which has grown beyond its hobbyist roots into a
market ecosystem powered by the internet and more affordable
and user-friendly fabrication technologies. Today, thousands of
makerspaces, online maker communities and annual local and
international Maker Faires exist worldwide. In September 2017,
for example, more than 90,000 people attended the World Maker
Faire New York and 45% were first-time visitors. Today, several
fab labs have even organised their own Maker Faires.

Centers for collaboration
At many fab labs, innovators work alongside peers and
experts, allowing them opportunities to brainstorm and access
to technical support and business advice as they test and refine
their prototypes.
When Laurent Bernadac, an Institut National des Sciences
Appliquées de Toulouse-trained engineer and award-winning
virtuoso musician, wanted to 3D-print a lightweight, ergonomic
electric violin, for example, Bernadac found a fab lab that helped
him locate the industrial stereolithography 3D-printing partner
he needed for his project and created his investment campaign
for the crowdfunding platform, Kickstarter. Daniel Heltzel,
Managing Director of Germany’s FabLab Berlin, agrees that fab
labs is an efficient place for matching innovators with experts.

A wider impact
By making it quick, easy and affordable to design and
create prototypes, fab labs is giving rise to a range of modern
cottage industries, particularly beneficial in less economically
developed countries. In East Africa, for example, Fab Lab
Rwanda is using digital fabrication to boost the country’s
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competitiveness in design, engineering, electronics, fabrication
and high-tech. So far, the lab has helped about 30 entrepreneurs
with projects that include building prototype solar vehicles, a
drone and a facial-recognition robot.
Fab labs are popping up at schools and universities as
platforms for project-based, hands-on science, technology,
engineering and mathematics (STEM) education. FabLab
Singapore Polytechnic, for example, helps students from
Singapore Polytechnic explore potential applications for
digital fabrication and learn technical skills that can be
transferred to the workplace.

New age of personal digital fabrication
Personal digital fabrication technologies allow individuals to
design and produce tangible objects on demand that already
exists today. MIT has embarked on a research roadmap that will
evolve manufacturing from “machines that make things” to
“machines that make parts of machines” to self-reproducing
machines, digital materials and finally, to programmable
materials that can turn themselves into parts. To achieve this,
scientists are developing fabrication processes that can place
individual atoms and molecules into any structure so that people
can build fully functional products in one step, rather than
creating and assembling many constituent parts—for example, a
full drone that can fly straight out of the printer.
“We are now living through the third digital revolution, in
fabrication,” Gershenfeld shares and adds, “The first two
revolutions rapidly expanded access to communication and
computation; this one will allow anyone to make (almost)
anything. This time, it’s likely to be even more significant than the
first two, because it’s bringing the programmability of the world
of bits out into the world of atoms. The defining application
emerging for digital fabrication is personal fabrication, which
allows consumers to become creators, locally producing, rather
than purchasing, mass-manufactured products.” ☐
This article was first published on https://compassmag.3ds.com/#/Business/
FAB-LABS
Courtesy: Dassault Systems
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Choosing the correct emission control technology
Increasingly stringent clean air standards are driving technology
enhancements in manufacturing industry. The air pollution
control landscape is changing for these manufacturers and those
that adapt to are seeing the environmental and economic
benefits. The article examines which industrial processes favour
the various abatement devices and how technologies have
changed to accommodate the new greenhouse gas standards.
Today, most manufacturers in the United States are required
to be compliant with regulations like the National Emission
Standard for Hazardous Air Pollutants (NESHAP) or Maximum
Achievable Control Technology (MACT) guidelines for their
specific industry. Similar regulations are being adopted and
enforced worldwide. Many of the exhaust gas emissions from
industries include Volatile Organic Compounds (VOCs) as well
as Hazardous Air Pollutants (HAPs). When left untreated,
these emissions degrade in the presence of sunlight and
contribute to low-lying ozone or smog.

Abatement history
Emissions are burned or oxidised at a prescribed temperature
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for a minimum time period, with some turbulence resulting in
an extremely high percentage of the pollutants converted to
carbon dioxide and water vapour. Not long ago, an oxidiser
sales pitch would begin with the proud claim, “Our oxidisers
will convert your harmful VOCs into harmless carbon dioxide
and water vapour.” But with all the recent attention given to
global climate change from greenhouse gases, one may start to
wonder about the future of a class of equipment that generates
carbon dioxide and nitrous oxidises as a desired end-product.
The objectives have changed from simply destroying target
emissions to also include the minimisation of these harmful
by-products of combustion. Process emissions from batch or
continuous operations can vary greatly in volume and
composition. Depending on the process conditions, destruction
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This RTO is being used on a pharmaceutical process and
utilises a hot gas bypass for high emission loading

requirements and energy demands at a given facility – flares,
vapour combustors, thermal oxidisers and catalytic systems
have been applied for emission destruction.
Historically, manufacturers have employed industrial catalysts
to promote a chemical reaction that can generate products from
various reactants. Even with advances in other oxidation
technologies, there are still numerous applications where
environmental catalysts are the preferred solution to emission
removal and for good reason. For example, carbon monoxide,
aromatic compounds and alkenes are often easily removed by
passing the exhaust gas emissions over a heated catalyst. This
catalyst will continue to perform at a high level of removal
efficiency for many years with minimal operational issues.
Catalyst life is theoretically unlimited, but in actual
practice, deactivation typically occurs in three to eight years.
Various forms of sintering can occur at high temperature, in
which the catalyst particles, and catalyst substrate that the
metals are deposited onto and tend to agglomerate into larger
crystals with a resulting decrease in activity. The precious
metal catalyst for emission removal represents the largest
component cost for a catalytic oxidiser. Depending on the rate
of deactivation, this component could be replaced numerous
times during the life of the system.

Enter the regenerative thermal oxidiser
The regenerative thermal oxidiser (RTO) is an abatement
technology widely used on industrial air pollution control
applications because of its ability to re-use up to 97% of the
thermal energy from combustion to preheat incoming,
untreated pollutants.
In operation, the solvent laden air (SLA) enters into one of
the RTO energy recovery chambers where the high temperature,
ceramic heat transfer media preheats the emissions prior to
introduction into the oxidation chamber. As the SLA passes up
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through the bed, its temperature rapidly increases. After the
chemical oxidation purification reaction occurs, the hot, clean,
outgoing gas heats the outlet energy recovery bed. In order to
maintain optimum heat recovery efficiency of the beds, the
SLA flow direction is switched at regular intervals by the
automatic diverter valves on demand from the programmable
logic control system. This periodic shift provides a uniform
temperature distribution throughout the entire oxidiser. With
sufficient concentration of hydrocarbons in the process air
stream, the heat energy content of the emissions themselves
will self-sustain the oxidation process and no additional heat
energy will be required.
New features enable RTO to handle challenging conditions,
such as, emission spikes by incorporating a hot gas bypass
(HGB). The HGB prevents the unit from overheating and
damaging the insulation or ceramic heat recovery media. Since
oxidisers are designed around the emission type, concentrations,
temperature and airflow, they must be built for worst-case
scenario conditions. The RTOs can be built with a larger unit
size than catalytic systems, resulting in lower overall capital cost
for control equipment.
The primary benefit of RTOs is the high heat recovery,
which correlates to low operational costs. The high thermal
efficiency of the RTO results in the stack outlet temperatures
not much higher than the oxidiser inlet temperatures when the
emission concentrations are low. This can result in the potential
for dew point corrosion concerns if there are acidic gases being
handled. However, this corrosion potential can be mitigated by
using special alloys of construction, or by preheating the process
gas into the RTO, so that the acid gas dew point temperature is
never reached. Since most RTOs do not have catalyst
incorporated into the design, there is a significant saving in
maintenance and replacement parts.
RTOs have a distinct advantage over catalytic systems as
the auxiliary fuel usage is lower under all low process exhaust
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concentrations. This has a direct
correlation on greenhouse gas emissions
from the auxiliary fuel combustion
process. RTO technology enhancements
are increasing their applicability on
process emissions as new RTO designs
allow them to handle more concentrated
streams, destruction rate efficiencies
(DRE) can reach 99%+ and remain
relatively consistent, and there are fewer
consumable components in an RTO.

system for a given application can mean
the difference between compliance and
non-compliance, which in many cases
translates to chemical production and a
shut down. Even under compliance, the
improper application of an oxidiser
technology can dramatically impact

operating expenses and drive down
profits. It is important to note that very
few processes are identical and therefore,
no one technology choice can be applied
to all applications. To maximise ROI,
plants should consult with a professional,
as each application is unique. ☐
Advt

Case in point
PTA is a white powder substance used
extensively in the production of plastics
and polyester products, such as, fibres or
films. The material is produced in a
pressurised reactor where acetic acid and
xylene are combined chemically in the
presence of catalyst. The majority of the
PTA emissions come from this reactor,
although there are small emissions sources
from these facilities that could also emit
VOCs and/or HAPs.
Gas-phase
byproducts of the PTA reaction are CO2,
CO, water vapour, methyl acetate,
unreacted xylene, acetaldehyde and small
concentrations of methyl bromide. These
gas phase emissions are routed to a
pressurised absorber where they are
scrubbed with water to reduce emissions.
The remaining air emissions are then
routed to an abatement device.
Most of the recent PTA expansions
have occurred in the Middle East, India
and Asia where these plants are in close
proximity to the plastic products made
from the material. However, the low cost
for carbon-based precursors will likely
bring more of this PTA manufacturing
back to the United States, where
manufacturers can also take advantage of
the new air pollution control technologies
and techniques.

No two technologies are the
same
Employing the proper abatement
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Targeting global market by
leveraging digitalisation
Digital transformation is highly responsible for transforming the
manufacturing industry. Industrial manufacturers are moving into
the digital world and manufacturing companies are using
technology to shift from mass to customised production. With this
rapid technological change in the industry, EM and Siemens PLM
Software recently organised a panel discussion on ‘How Indian
industrial equipment/machinery manufacturers can target global
market by leveraging digitalisation, at Pune. A post-event report…
The global demand for manufactured products is rising and
manufacturers have to think better to find new ways of swelling
revenue. The world today needs endless innovation in order to
stay ahead and that’s where digitalisation comes into the picture.
Digitisation improves methods, is cost-effective and brings you
closer to your customers. Manufacturers are being modernised
by digital technologies as digital transformation rises throughout
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the sector as part of what is called Industry 4.0.
With that, many manufacturers are still finding it difficult to
build their digitalisation approach and face questions, such as,
who on the team should take up the edge and what does
company have to benefit from it. These questions, and many
more, were recently answered at a conference in Pune with EM
and Siemens PLM Software. The subject of the conference was
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‘How Indian industrial equipment/machinery manufacturers
can target global market by leveraging digitalisation.’

Promoting innovation
The event started off with the chief guest, Dr Dattatraya
Navalgunkar, Director, C4i4 Labs, speaking about C4i4 lab, a 12
year old brand set up in Pune, one of the four branches under
Samartha Udyog , set up by the Government of India, with the
intention of transforming the industry in a faster way, by
adopting smart technologies. “Awareness is a big challenge in
Smart Factory and Industry 4.0. The fear of cloud, data, etc leads
to the industry to often turn away from such technology
initiatives. Also, the ecosystem itself is underdeveloped. So, our
focus is to promote innovation and adoption of technologies. If
you accelerate adoption, it makes companies more competent.
We are also looking at skill building, taking pilot projects, etc,”
said Navalgunkar and added, “We have also launched a concept
called ‘Knowledge Club’ – a free knowledge session, where we
get experts from all over the world to talk on topics from
Industry 4.0 to challenge of change. The idea is to look at change
management topics more often.”

able to see the relationship on a dashboard. All you have to do is
bring all your data to one server. We will then automate your
processes and all the data will be managed in a single case.”

Getting smart
No later, Anmol Kaul, Portfolio Manager, Siemens PLM
Software, presented the topic ‘Cost of quality.’ In the
presentation, he explained, “With the industry getting smarter,
we need to plan for things where we can make our products
smarter. Hence, we need a holistic approach as far as Industry
4.0 is concerned. Siemens has invested in this holistic quality
management system, based on Industry 4.0, which provides
four aspects, by which industry trends and digital threads can be
connected together. These are to plan, to do, to check what we
have done, and learn what needs to be done next time.”

Challenges in Indian manufacturing

Up next, Shivendra Bansotra, Industry Consultant, Siemens
PLM, gave a presentation on ‘Driving the Digital Enterprise’ in
which he stressed on how digitalisation can be leveraged. “In
order to bring products at a faster rate to the market, you need
new machinery and equipment to support that kind of delivery
to the customer. And to remain competitive, manufacturers are
also facing their own share of pressure to increase reliability of
the machine, power consumption and reduce the total operating
cost. Hence, when it comes to these trends, digitalisation plays a
pivotal role, as it is the key to higher productivity, better
flexibility and overall efficiency.”

Next, the conference moved on to the panel discussion,
which was on the topic, ‘How Indian industrial equipment/
machinery manufacturers can target global market by leveraging
digitalisation.’ The panelists were Sudhir Gurtoo, MD, Leadec
India (Voith Industrial Services); Viraj Kalyani, CEO, Kalyani
Studios & former ED, Kalyani Forge; Nilesh Auti, VP & CDO –
Auto & Discrete Manufacturing, Tech Mahindra; Shivendra
Bansotra, Industry Consultant, Siemens PLM Software; and
Sudhir Kalkar, GM-Technical, ACG Pharma Technologies. The
discussion was moderated by Suchi Adhikari, Senior Sub-editor
& Correspondent, EM.
Giving his views on the challenges in Indian manufacturing
today, Kalyani said, “As Indian manufacturers, we should be
creating our own technology. In India, only 0.8% of our GDP
goes into R&D. Also, a lot of R&D in India is happening through
Government institutions; it should also happen through
manufacturing companies.”

Taking control of your data

Meeting global benchmarks

This was followed by a presentation by Sahir Patel, Portfolio
Manager, Siemens PLM Software, on the topic ‘Product Data
Management – take control of your data.’ He asserted, “Whoever
has access to a computer, laptop, mobile, etc is creating some kind
of data of different types. The data is scattered, which is the
biggest root cause of why the SME segment isn’t growing further
and finds it necessary to bring in more people to design more
machines. Siemens has a solution system to offer where you can
search any kind of file with a single click, after which you will be

The next question in the panel discussion stressed upon how
the Indian manufacturing sector can meet global competency
levels. Kalkar responded, “Even though the Indian
manufacturing sector is still lagging behind in meeting global
competency levels, we have improved in terms of quality of
equipment and services. We can achieve global competency
levels for sure because we have an amazing capacity to adapt to
technology. We only need to focus on regulatory norms and
documentations that are expected at that level.”

The need for digitalisation
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“As Indian manufacturers, we
should be creating our own
technology.”
Viraj Kalyani,
CEO, Kalyani Studios &
Former ED, Kalyani Forge

“We need to focus on regulatory
norms and documentations that
are expected at the global level.”

How ready are Indian manufacturers?
Throwing light on how ready are Indian manufacturers &
their factories in adopting advanced digital technologies, in terms
of infrastructure, skill upgradation, knowledge, data security, etc,
Auti said, “There are also a lot of forums that are taking initiatives
in manufacturing, such as, CII, the Government of India,
department of heavy industry and manufacturing, etc. But we
don’t necessarily have to copy what the world is doing as we have
an advantage of labour cost. But we also have disadvantages, such
as, the investment in R&D or focus on quality. So we need to pick
up the right case and adopt that technology accordingly.”
Sharing his views, Kalkar said, “There are generations of
machines and people in the industry. Hence, there are different
kinds of mindsets which need to be synchronised to the best
possibility of the implementation of modern technology that we
have today. If we take advantage of resources where we can be
helped with the tools available and provide the best possible
solution to the world, then we are on the right path.”
Highlighting the industry mind-set, Gurtoo added, “We
have a mind-set issue in India, where we tend to wait and watch.
We need to change that. In terms of Industry 4.0, we are perhaps
not even at 3. But we are capable of taking a leap and jumping
there, which is an opportunity waiting for us to be grabbed.”
Bansotra further said that there is a focus on digitalisation from
the government’s side, where labs are being set up by them, as
well as by companies. So the awareness is catching up.

What is in it for companies?
The discussion probed further into what technology has in
store for the manufacturing business out there, to which Bansotra
responded, “The companies are aware of the challenges out there.
We discuss with the customers what are their and our views to
come to a common goal. If there is a problem that needs to be
addressed, then we work on how it should be addressed and what
are the benefits that we are targeting.”
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Sudhir Kalkar,
GM Technical,
ACG Pharma Technologies

Impact on value chain
As the discussion moved forward, the question arised of
digitalisation’s impact on the value chain. “There are different
value chain players, from raw materials to the end-consumer.
And digitalisation shrinks that value chain as we see lots of
companies on social media engaging directly with the users of
their final products,” Kalyani explained and went on, “this
makes the launch of products very fast. That means you have to
keep inventing something new or else your product will go
obsolete. So, that questions if and how we can innovate faster.
You need a collaborative system along with deep specialised
players, and digitalisation is helping shape up this kind of
industry structure in the value chain.”
Explaining further how manufacturing is now more about
quality, Auti said, “Digital technology is not new but what has
changed is its cost. For instance, the cost of sensors was about
$75 five years ago, now it has come down to less than $10. The
impact for us is that we are losing our advantage of labour and
we need to know how we are going to handle that change. New
jobs are getting created in the industry which are service-oriented
around robotics, automation, analytics, etc. So manufacturing is
not anymore about creating jobs but is a lot more focused on
creating quality and productivity. The change for us is going
from the labour mind-set to the technology mind-set.”
Putting across his thoughts, Kalkar asserted that this
realisation for digitalisation will help us prepare for tomorrow.
It will help us work on it slowly and reach our desired platform.
Gurtoo also added that digitalisation is not an option, as it is
coming and we have to be ready for the big change.

How to adopt digitalisation
Since digitialisation is inevitable, the next question naturally

EM | Sep 2018

REPORT | EVENT

“We have a mind-set issue In India,
where we tend to wait and watch.
We need to change that.”

Sudhir Gurtoo,
MD,
Leadec India (Voith Industrial Services)

“Manufacturing is not anymore
about creating jobs but is a lot
more focused on creating quality
and productivity”
explored was how it can be adopted in the industry. “You have
to believe that digitalisation is for you,” Bansotra expounded
and continued, “you can find out what digitalisation has in store
for you by assessing where your company stands and what gaps
you need to fill through government agencies or digital
enterprise solution providers. The next step is acting on that by
understanding if you agree with that report and would like to
act upon that or not.”
Kalkar further clarified that the industry is moving forward,
but people won’t change overnight. So, a roadmap needs to be
drawn in collaboration with service providers, so that a slow
transition will happen.
Explaining the significance of a digital expert, Auti cited,
“If you take some of the top companies into consideration,
what has changed in the last 3–4 years in terms of approach, is
that one seat is being occupied by the digital expert in their
topmost board. The awareness about digital technology
probably gets limited at that position. So, the top-down
approach is critical over here. In almost 35-40% of the global
500 companies, there is a digital seat in the board. Out of
which if we look at the top 100 companies, you will find that
the board has not changed in the last 10-15 years. The new
digital mindset and the latest developments in this area do not
get updated to the board. Moreover, the communication gap
exists from top to down.”
Sharing his views with an example, Kalyani said, “One simple
step to adopt digitalisation is to pick one global competitor and
do a comparison of your product with theirs, and particularly
focus on the product’s digital aspects. Does your product measure
up to something besides just being a functional product? Those
are the things that manufacturing companies should be exploring
now, because that’s where the world is headed.” Gurtoo added, “It
all starts with learning about where digitalisation is in the industry
and what lies ahead. Next, you must assess the industry and make
a decision. And then, you can act upon your next move to be at
par with digitalisation globally.”
With the panel discussion coming to an end, the seminar
moved on with a presentation by Vitthal Londhe, Simulation
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Nilesh Auti, VP & CDO,
Auto & Discrete Manufacturing,
Tech Mahindra

“You have to believe that
digitalisation is for you”
Shivendra Bansotra,
Industry Consultant,
Siemens PLM Software

Consultant, Siemens PLM Software, on the topic, ‘Simulating
the digital twin.’ In the presentation, he stressed on the
necessity of a digital twin that will do predictive engineering
analytics, which will help with upfront prediction of product
and system behaviour.
Coming towards the end of the event, the final presentation
was given by Siddharth Raghuvanshi from Siemens Financial
Services. Explaining how Siemens Financial Services has been
operating globally for the past 30 years, he said, “We do not only
finance equipment for the manufacturing industry that the endcustomer might be using but also the technology that is being
used in that equipment. We also have specialised tailored
solutions for the vendors and end-customers, where we are
financing the whole supply chain. That helps Siemens as well,
because we grow when the companies we finance grow.”

Digitalisation is here to stay
Digitalisation is slowly but definitely reshaping the
manufacturing industry. Thus, the manufacturing industry
needs to be prepared and start working towards its adoption
from day one. Digital technologies and manufacturing
industries coming together also guarantees to reorganise the
whole backdrop of global manufacturing competition,
making it an inevitable part of the industry. ☐
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IO-link

Helical gear unit

Murrelektronik has recently introduced the IO-link, which is not a fieldbus, but
the evolutionary development of the proven connection technology for sensors
and actuators, i.e. IO-link devices. Advantages
for both the machine manufacturer and the
operator are the main focus with IO-link.
These include easy wiring even for complex of
devices—3-wire or 5-wire unshielded with
standard cable and choosing between binary
signals or analog values or both, amongst
others. With the IODD on board feature, one
can go straight to the destination. It’s made to
IO-Link
easily incorporate IO-link devices in
installation solutions. The advantages include
fast integration, short commissioning times and flexibility. These are possible,
thanks to simple integration through IODD on board. The sensor and actuator
parameters are saved to the IODD file (IO Device Description) and the GSDMLdata is directly embedded on the Murrelektronik fieldbus modules MVK Metal
and Impact67. When the devices, for example, IO-link sensors or IO-link valve
manifolds, are connected, they have immediately access to the saved data and
there is no manual configuration or special tools required.

Nord Drivesystems has recently extended its successful NordBloc.1 series with
a single stage gear unit for applications with high speeds and torques. This was
specially designed for applications with high speeds and torques. The gear unit
is especially robust, efficient, quiet
and compact. The new NordBloc.1
helical gear unit features ultimate
efficiency, high torsional rigidity, low
running noise and long service life. In
addition, they also meet even the
most stringent hygiene requirements,
NordBloc.1 helical gear unit
thanks to their wash-down design.
The innovative gear units do not have
any separating joints or closing caps. This increases the stability of the product
and at the same time, provides a smoother surface on which neither liquids nor
solid materials can accumulate. The FEM-optimised UNICASE housing ensures
maximum strength and rigidity. The internally reinforced design also ensures
quiet running. All bearings and seal seats are contained within the casing,
eliminating joints, which can weaken the housing and allow oil leakage. Bores
and mounting faces are machined in one step, enabling extremely precise
tolerances—thus ensuring accurate positioning of gear teeth.

Murrelektronik | Bangalore

Nord Drivesystems | Pune

Email: info@murrelektronik.in | Tel: +91-80-464 73412

Email: India@nord.com | Tel: 020-39801200

Mechatronic gripping modules

Milling cutters

Schunk has recently introduced the intelligent Schunk EGL Profinet parallel
gripper, which is the competence leader for gripping systems and clamping
technology. With this, the company
has been exploiting the potential
for highly flexible applications for
users in the diverse Industry 4.0
environment. It is the world's first
universal gripper with integrated
electronics, certified with the
highest standard of category C,
Schunk EGL Profinet parallel gripper
uniting power, diversity and
intelligence. Its high-performance
Profinet interface creates the optimum conditions for real-time process
regulation and maximum performance. With a variable gripping force between
50 N and 600 N, the compact gripper covers an extremely wide range of
components. In force-fit gripping, it can handle a wide range of parts up to 3 kg
alternately – circuit boards in the electronics industry as well as components in
the assembly of consumer goods or in mechanical engineering. The finger
position, the closing speed and the gripping force can be freely programmed
within the maximum stroke of 42.5 mm per finger. In order to shorten the cycle
time, the fingers can also be pre-positioned wherever necessary.

Seco Tools has recently expanded its popular family of T4-12 helical milling
cutters to include five new cutters for economical and versatile roughing and
semi-finishing operations. The addition
of three metric and two imperial sizes
makes Seco’s range of long-reach,
replaceable-end tangential helical
cutters the industry’s most complete,
spanning diameters from 40 mm to
100 mm. Designed specifically with
Helical milling cutters
aerospace manufacturers in mind, the
new long reach cutters with HSK-100A
back ends optimise side-milling operations. With replaceable ends, the cutters
allow for custom solutions if needed and the capability to replace the first row
of pocket seats without replacing the entire system. The cutters excel in
applications with sticky materials such as, stainless steels and high temperature
alloys. The high-positive, free-cutting insert geometries and grades boost tool
life, while the tangentially mounted multi-edged inserts enable efficient chip
flow and provide stability. The company is a leading global provider of metal
cutting solutions for milling, stationary tools, hole-making and tooling systems
and provides technologies, processes and support that manufacturers depend
on for maximum productivity and profitability.

Schunk Intec India | Bangalore
Email: info@in.schunk.com | Tel: 080-40538999

Seco Tools India | Pune
Email: bharati.sawant@secotools.com | Tel: +91-2137-667406
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Software platform for 3D digital modeling

Photoelectric sensor

Faro recently announced the availability of the FARO® As-Built software
platform that enables efficient and cost-effective transfer of 3D reality capture
into Autodesk® design tools to create
ready-to-use CAD and Building
Information Modeling (BIM) deliverables.
As-Built is specifically designed to
minimise the effort and time required to
create as-built documentation, which is
the main task across AEC professionals As-Built
in the building, facility and infrastructure
design phases. This innovative platform integrates processed 3D data coming
from the FARO SCENE software platform and supports point cloud modelling
(i.e. the set of data points acquired by a 3D laser scanner that are then displayed
as a visual representation of an object or area) for the latest 2019 Autodesk®
design tools. The FARO As-Built platform offers three powerful options, which
include the As-Built for AutoCAD® Software, the As-Built for Autodesk® Revit®
and the As-Built Suite, which includes both As-Built for AutoCAD® Software and
As-Built for Autodesk® Revit®. The full functionality of PointSense for AutoCAD®
solutions, all previous standalone AutoCAD® plug-ins and PointSense for
Revit®, respectively are now migrated into the As-Built platform.

ifm electronic has recently developed a device that is particularly suitable for
handling technology and robotics with their new miniature design, O8 and an
extremely reliable background
suppression.
Moreover,
it
features range up to 80 mm and
this is independent of the object's
colour. The sensor detects even
very small and flat components
precisely, even with dark or O8 sensor
polished surfaces. The extremely
compact design means that the device is an optimum choice for applications
where space is at a premium. Moreover, the O8 reliably copes with constantly
changing backgrounds, e.g. on robot arms. In addition, the new development
is available with 3-pin and 4-pin M8 connectors. Via IO-link, the range can be
conveniently set to the nearest millimetre for a multitude of applications. A
complex adjustment of the distance from the sensor to the object is no longer
needed. Another advantage of IO-link is the easy replacement of sensors by
saving all parameters. The new O8 type sensors are also available with
preset ranges. Their reliability and precision far exceed the benchmark of
conventional sensors.

Faro Business Technologies India | New Delhi
Email: india@faro.com | Tel: +91-11-46465664

ifm electronic India | Kolhapur
Email: info.india@ifm.com | Tel: +91-231-2672770

Wear-resistant material for seating system

High-speed tool breakage detection

igus has recently developed a new material—the wear-resistant material
iglidur K230, which is highly elastic, chemical-resistant and withstands
moisture influences. Sheet
metal structures in seats
usually do not offer an option
to press a plain bearing in a
mounting hole or in a housing
to fix it. Instead, a bearing
must be assembled in
punched holes, which is
usually quite rough and thus, iglidur K230
guides the shaft safely. Fast
assembly, manual and automated, as well as self-retention are further
requirements. For such cases, the company has the ‘clip bearing’ in its
range. The name derives from the simple assembly, in which the slotted
plain bearing is guided through the hole using the smaller of the two
flanges and then ‘clipped’. In addition to the standard range of clip
bearings, there are numerous customised solutions. There are also
bearings in which the second flange is formed by flanging after inserting
into the hole. These solutions have proven themselves millions of times
over the years, for example, reducing friction and noise in car seats.

Marposs has recently introduced TBD or the tool breakage detector, which
is a time-saving laser-based solution for broken tool detection on machine.
TBD on milling machines and
machining centres permits to
keep under control the
process, thanks to a very
short tool checking cycle.
Fast and reliable detection
achievable by the TBD allows
to reduce production time
and to avoid expensive workpieces scrap due to wrong Tool Breakage Detector
cutting process by damaged
or broken tools. All functionality is contained within the TBD unit compact
housing, which can be mounted outside the machine area, saving space on
the table. It is possible to choose among different working modes, which
endow TBD with a great flexibility. Switching the power to the maximum
gives TBD the chance to recognise a tool placed at a longer distance (up to
2 metres), with a standard capability to check the breakage. If a smaller
tolerance is required, the reduced power can be set obtaining a smaller
beam. Furthermore, a user can choose the filtering level of the signal.

igus India | Bengaluru
Email: vinayak@igus.in | Tel: +91-9341136381

Marposs India | Gurgaon
Email: sales@in.marposs.com | Tel: +91-124-4735700
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Sensor with embedded technology

TwinCAT IoT Communicator

ISRA Vision continues to follow its innovation roadmap with a new generation
of 2½D- and 3D-sensors. In the course of ongoing development of the “Plug &
Automate“ portfolio to become
“Touch & Automate”, ISRA’s sensors
are equipped with embedded
technology. To realise the Industry
4.0 vision, the company has
prepared a generation of connective
sensors that can be navigated with
MONO3D
smartphones or tablets and offer
easy usability. The sensors will also
be able to connect to a sensor network for communication with each other or
data bases. At the same time, the sensors will receive updates via wifi to adapt
to their respective tasks. Thanks to “Touch & Automate” feature, users will
benefit from full process transparency and cost efficiency in the production
lines. The new product series of the MONO2½ and MONO3D sensors is
optimized for minimum cost of ownership and ease of installation. In addition to
that, all cameras are delivered pre-calibrated and provide the best measurement
results for different applications. Return on investment is quickly achieved and
users can profit from the increased efficiency and yield.

Beckhoff Automation has recently introduced the TwinCAT IoT Communicator,
which makes it easy for PLCs to communicate with mobile devices by
connecting the TwinCAT controller
directly and securely to a messaging
service through TLS encryption. The
IoT Communicator App ensures that
process data can be represented on all
mobile devices in a clear overview.
Alarms are sent to the device as push
TwinCAT IoT Communicator
messages. The TwinCAT 3 IoT
Communicator exchanges data using
a publish/subscribe mechanism. Since no special firewall settings are needed,
integration into an existing IT network is easy. Information is exchanged via a
message broker that uses the standardised MQTT protocol and acts as a central
messaging service in a cloud or local network. A high level of communication
security is guaranteed by proven TLS encryption. Transmitted process data can
be displayed on mobile devices using the IoT Communicator App, which is
available for both Android and iOS operating systems. The IoT Communicator
App also incorporates an integrated QR code scanner to facilitate entry of
access data for communication between the broker and individual users.

ISRA Vision | Germany

Beckhoff Automation | Pune

Email: info@isravision.com | Tel: +49 (6151) 948-0

Email: a.phatak@beckhoff.com | Tel: +91-9975547774

Metalworking coolants

Milling cutters

Blaser Swisslube recently presented its coolant, Synergy 915 for a test for a
machining situation at Dantal Hydraulics. The results from the testing were
very promising. During the
test phase, the tool costs
were reduced by 22%. This
resulted in an annual tool
cost saving of INR 1.33 Mio.
Furthermore, the machine
is cleaner and the foam
disappeared completely.
Synergy 915
After the first success, two
more machines were
switched to the Blaser coolant. However, the potential has not been fully
exploited yet. With Dantal Hydraulics’ plan to invest in expansion, Blaser will
be at their side as a trusted coolant partner for further continuous
improvements on the shop floor. Productivity, cost-effectiveness and
processing quality are factors that depend on the selection and quality of the
metalworking fluid to the highest degree. With their extensive machining
know-how, customised services and first-class products, the company can
help customers to fully exhaust the potential of their machines and tools and
to convert the metalworking fluid into a central factor for success.

Dormer Pramet has recently introduced the Multiside range, which is
ideally suited to milling applications in a range of exotic materials, including
titanium and high temperature alloys.
Consisting of three specific cutters—
Multiside AD, Multiside SC and
Multiside SD—the program covers a
comprehensive variety of operations,
including shoulder milling, slot
milling, copy milling and face milling,
through to progressive plunging and
Multiside AD cutters
roughing. A key feature of the
Multiside range, which is part of the
company’s Pramet assortment, is its patented SideLok clamping system.
This is an extremely efficient and secure way of holding inserts, which
provides a high level of stability, especially in five-axis machining of
complex surfaces. As a result, increased metal removal rates are achieved,
even in difficult-to-machine materials. As there is no need to accommodate
a central fixing, the insert itself is much stronger, while the seating position
means more of the geometry is engaged. Another benefit of the SideLok
system is that there is no need to remove screws from the body when
indexing the inserts, speeding up the process.

Blaser Swisslube India | Gurgaon
Email: p.gupta@blaser.com | Tel: +91-124 4994000

Dormer Pramet | New Delhi
Email: gautam.ahuja@dormerpramet.com | Tel: +91-11-46015686
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» Cutting tools
Manufacturing trends – such as the
softening or growth of certain industry
segments, the use of technologies like 3D
printing or processes like near net shape
manufacturing – all have direct impacts
on cutting tool product development.
Cutting tool manufacturers have to strive
to not only keep pace with the natural
progression of the industry, but also to set
new standards in tool development and
performance. The next issue will feature
some of the new trends in the cutting tool
technology and new materials.

» Coolants & lubricants
The growing need to reduce cost
and increase productivity is creating
unprecedented demand for coolants &
lubricants that are superior in performance
and are more sustainable. The end users
are continuously investing in ways to reduce
costs by adopting strategies like recycling
techniques to reuse the coolant and reduce
waste instead of disposing of it, shifting to
vegetable-based coolants, etc. The next
issue will highlight the developments in
this sector.
» Machining centres
Developments in high-speed machining
centres can be understood by examining
the main application fields of highspeed machining and the technological
advancements arising out of the
requirements in these fields. Behind the
sleek enclosures of the new high-speed
machining centres are stiffer improved
structures that set new standards for highspeed machining performance. The next
issue will discuss the trends to expect when
it comes to machining centres.

» Industrial maintenance
Despite advances in computer technology
and manufacturing techniques,
benchmarking studies of actual
maintenance performance signal the need
for new, improved methods for analysing
and designing maintenance systems that
are consistent with novel developments in
information technology and management
systems. The next issue will highlight
some of the managerial implications
for future maintenance management by
examining recent trends in maintenance
methods, knowledge, organisation, and
information systems.
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