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“While the transformative
technologies are currently
knocking on the doors,
manufacturing companies
need to take a more
pragmatic approach to
digital transformation”

Starting the transformation journey!

Manufacturing executives have been bombarded by new terms and acronyms
over the last few years. Analysts, thought leaders and publishers like us in the
manufacturing systems space love to discuss the latest ideas of Industry 4.0, IIoT, Big
Data Analytics, etc. While these transformative technologies are currently knocking on
the doors, manufacturing companies need to take a more pragmatic approach to digital
transformation. The feeling of needing to do something, but not knowing what, can lead
to paralysis by confusion. To avoid this situation, one needs to define strategic objectives
– the way forward needs to be clear, especially when it will be steady rather than rushed.
Moreover, smart companies are more important than smart manufacturing.
We interacted with a few experts in this area recently, who provided their views
and recommendations on the trends, the challenges and the next step forward to adapt
to the changing technology conditions. The observations were quite open and apt in
today’s increasingly competitive & dynamic economic conditions. Have a look at the
Cover Story in this issue to know more.
We have been organising conferences along with Siemens PLM Software in various
tier 1 and 2 cities in India, to help manufacturers get acquainted with the intricacies
of digital transformation and answer questions like “What is the starting point?” and
”What are the right first steps?” Although the pool of technologies and information
available to manufacturers is almost unimaginable today – we are yet to take the first
step to start a digital transformation journey. There is still a huge disparity in levels of
automation and integration across the manufacturing companies. Check out the Event
Report to get the answers to your questions pertaining to digitisation.
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MARKET | NEWS

Joint development in Additive Manufacturing planned

ExxonMobil delivers efficiency to wind turbines globally

EOS recently announced that it is starting a joint project with its partner,
Premium AEROTEC and Daimler, the renowned automotive manufacturer.
Together, they will develop the next generation of Additive Manufacturing (AM)
in their NextGenAM project. Through this cooperation, the companies
are laying the foundations
for the implementation of
this technology in largescale serial manufacturing.
Speaking on this initiative,
Thomas Ehm, CEO, Premium
AEROTEC, said, “We are
currently the leader for metal The joint venture between EOS, Daimler and
3D printing in the aerospace Premium AEROTEC will help the next generation
industry. Now, we need to of Additive Manufacturing technologies
continue developing this
technology in order to expand its application spectrum. Together with our
partners, we can ensure state-of-the-art technology for our industry.” Adding to
this, Hans J Langer, Founder & CEO, EOS Group, stated, “We are proud to be part
of this project alongside Premium AEROTEC and Daimler. This underlines the
growing footprint of industrial 3D printing in serial production.” Also commenting
on this was Stefan Kienzle, Head – Advance Development, Daimler, who said,
“We are actively shaping the future of mobility and we bring extensive
experience to this collaboration.”

ExxonMobil recently showcased its Mobil SHC™ Gear 320 WT oil, a fully
synthetic industrial gear lubricant at Windergy 2017. This is the most preferred
advanced wind turbine gear lubricant, which is used for protecting wind
turbine
gearboxes
operating
under
extreme
conditions,
such as extremely low or high
temperatures
and
corrosive
environments. Elaborating on its
advantages, Glen Sharkowicz,
Industrial Marketing Manager,
ExxonMobil – Asia Pacific,
explained, “Wind industry is a
growing market with a large ExxonMobil officials showcase Mobil
number of new entrants tapping SHC™ Gear 320 WT oil at Windergy 2017
this segment. To successfully run
operations today requires not only efficiency and productivity but also safety
by reducing risks in human to machine interface as well as reduce
environmental impact. He further noted, “Mobil’s synthetic lubricants are
designed to help in advancing productivity, which means Mobil lubrication
solutions help mitigate potential employee risks arising from direct contact
with equipment, helps in reducing carbon footprint, achieve operational goals
and enhance competitiveness by increasing productivity. Our specially
designed synthetic oils provide protection against wear and corrosion adding
to improved performance and longevity of equipment.”

Siemens PLM Software conducts conference on Indian automotive industry - The road ahead
Siemens PLM Software recently conducted a conference on the topic of ‘Road Mahindra & Mahindra; Mohan Godse, Executive VP – New Product Development,
ahead for the Indian automotive industry’ in Pune. The seminar started off with Casting Division, Endurance Technologies; MS Shankar, Sr VP, Technology &
an inaugural session which included a
Innovation, Anand Automotive; Martin
welcome note by Piyush Tamboli,
Jones and Piyush Tamboli.
Chairman – Western Region, ACMA &
Speaking on the automotive sector,
CMD, Investment & Precision Castings.
Palsikar said, “Today, for every part of the
Speaking on the objective of the
car that gets sold, the supplier gets a share
conference, Tamboli said, “The aim of
of that revenue. Thus, business models are
this session is to have a better
transforming.” Adding further insights,
understanding of challenges faced by
Godse elaborated on how India can build a
automotive manufacturers.”
workforce that can take challenges and
The inaugural session also included
stressed on the importance of having
keynote sessions by Martin Jones, Head
industry-academia collaborations. Shankar
– Engineering Quality, TML Engineering
spoke on the need for innovation in the
Research Center and Sanjay Arole, Head
Indian manufacturing sector while
– Materials Technology, Volkswagen
Deshpande shared his views on
India. Jones spoke on the importance of Seminar with a focus on Indian automotive industry was conducted by technologies such as 3D printing, which
having innovation at the heart of Siemens PLM Software recently in Pune
are changing the scope of the
business. This was followed by a panel
manufacturing sector.
discussion which was moderated by Kamakshya Prasad Prusti, Director,
The seminar concluded with a session on ‘Systems Driven Product
Management Consulting – Automotive, PwC. The list of panelists included Development’ by Kirk Gutmann, Sr VP – Industry Strategy, Siemens PLM
Aloke Palsikar, Digital Strategist, Sr VP & Global Head – Manufacturing Vertical, Software and another session on ‘Software Development powered by ALM’ by
Tech Mahindra; Amol Deshpande, Head – IT Services, Automotive Division, Dave Lauzun, VP, Automotive & Trasportation, Siemens PLM Software.
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TAL Manufacturing launches TAL Brabo robot

Strong demand for German machine tools

TAL Manufacturing Solutions recently launched its much-awaited TAL Brabo
robot in two variants, with payloads of 2 kilos and 10 kilos. Indigenously
developed, the TAL Brabo is a ‘Made in India’ solution, developed to cater to
micro, small and medium enterprises, as well as for large scale manufacturers
who require cost competitive
automated solutions in
manufacturing. Speaking at
the launch, R S Thakur,
Non-Executive Director &
Chairman, TAL Manufacturing
Solutions, said, “With the TAL
Brabo, we have taken
a
quantum
leap
in
revolutionising
industrial Amit Bhingurde and RS Thakur from TAL at
manufacturing in India. It is the launch
clearly a positive outcome
from a well thought out ‘vision’ and a meticulously planned and executed
‘task’, a result of focused innovation, targeted primarily at micro, small and
medium enterprises, where not only large but businesses of all sizes can
upgrade their operations by deploying robots, complementing their respective
work forces. We call it ‘Robolution’, because of its power to revolutionise
industrial manufacturing and with the TAL Brabo, we welcome our customers
to join us on this journey.”

The German Machine Tool Builders' Association (VDW) recently announced
that the orders received by them in the first quarter of 2017 were 6 per cent
up from the previous year. Domestic demand rose by 2 per cent,
while overseas orders grew by 8 per cent. Speaking on this,
Wilfried Schäfer, Executive
Director, VDW, said, “Orders
received by the German
machine
tool
industry
have
therefore
been
stronger than expected.”
International
demand
remains consistently high.
The
euro
countries Orders received by VDW in the first quarter of
represent
a
reliable 2017 were 6 per cent up from the previous year
market. There was a
disproportionately high increase of 23 per cent in orders for machine tools
from there in the first quarter in comparison to the same period last year.
Schafer further reported, “The increase in demand from key Chinese
market is now broader based. Thus, the German machine tool industry
continues to perform stably and at a high level, undeterred by the many
crises and uncertainties affecting different parts of the world.” Orders rose
last year by more than twenty per cent, primarily due to the large
international automotive industry projects in China.

Army calls for greater industry participation in its initiatives

Start-ups in limelight at EMO Hannover 2017

CII recently organised the Regional Annual MGO Industry Co-Operation Meeting
(RAMICON) West in Pune. This meet was organised as a part of the Indian Army,
MGO branch’s initiative of collaborating with the industry across the country.
With huge requirements for maintenance and sustainability of the existing
equipment, the Indian Army has already stepped up its efforts towards
indigenisation. Speaking on
this, Lt Gen Ravi Thodge (Retd),
Consultant to the Ministry of
Defence & Former MGO, in his
keynote address, informed the
participants that the industry
needs to work closely with the
Indian Army to understand its
quality standards. He further
stated, “There is a need for The dignitaries present at the RAMICON
creating mutual win-win West meeting held in Pune
situation
with
mutual
understanding.” Adding to this statement, Lt Gen R R Nimbhorkar, Master
General Ordnance, Indian Army, during his address, informed the members that
the Ministry of Defence is looking for higher engagements with the Indian
industry. He also released ‘The Olive Pages’, which is a compilation of the
critical materials required for the maintenance support of Indian army
equipment and machinery.

EMO Hannover 2017, which is the world’s premier trade fair for the
metalworking sector to be held from September 18 to 23 this year, recently
announced that there will be a special stand themed around ‘Start-ups for
intelligent production’ for the first time. Speaking on this upcoming
exhibition, Dr Wilfried Schäfer, Executive
Director, VDW, which is EMO’s
organiser, said, “We aim to offer young
companies venturing into something
new in terms of production technology a
platform for marketing their innovations
and latest technologies.” He further
elaborated, “The special stand themed
around the topic of ‘Start-ups for
intelligent
production’
offers
a
conspicuous showcase for new firms For the first time in history, EMO
wishing to raise their profiles in an Hannover will have an area for
innovative business environment and international young innovative
break into the international market.” companies
The exhibition picks up on EMO’s motto
of ‘Connecting systems for intelligent production’, while at the same time,
it provides a live demonstration of the opportunities opened up by new
developments in the field of production technology and how they generate
fresh ideas and business models.
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Milacron marks another milestone in India

SKF India inaugurates Remote Diagnostic Centre in Pune

Milacron Holdings, recently announced the completion of another significant
milestone in its India based operations – the manufacture, sale and delivery of
the 12,501st injection moulding machine from the Ahmedabad, India
manufacturing
facility.
Recently, Milacron India’s
manufacturing team presented
its 12,501st India manufactured
machine. The Milacron Magna
Toggle 450 ton 2K machine
was handed over with great
celebration to Vagish Dixit, MD,
Alpla India Company. Speaking
st
Milacron delivers the 12,501 Indian-made
on
this
remarkable
injection moulding machine
achievement, Tom Goeke, CEO,
Milacron, stated, “India is a
vital market for Milacron and it continues to impress. The company places great
importance in the Indian market.” During the celebration at the Ahmedabad
facility, Dixit stated, “Milacron is a progressive organisation with innovation in
engineering design and manufacturing. We are pleased with our partnership
with Milacron in India.” Milacron India’s MD, Shirish Divgi thanked Alpla India
for their business over the almost two-decade partnership. “As India’s plastics
industry continues to grow, Milacron’s Indian operations will continue to excel
and offer the industry’s most complete plastics offering,” he said.

SKF India, recently announced the inauguration of their Remote Diagnostic
Centre (RDC) in India. This centre will be located in their Pune Corporate Office.
The company’s Remote Monitoring Service makes it possible for any company
with internet access to
implement a world-class
predictive maintenance
(PdM) programme for
periodic or continuous
monitoring of critical
machinery. Elaborating on
this, Shishir Joshipura,
MD & Country Head, SKF
The Remote Diagnostic Centre from SKF India was
India, stated, “The Remote
recently inaugurated in Pune
Diagnostic Centre is a
step towards moving
closer to our customers. With regards to Industry 4.0, this will make our
customers future ready and will make them capable of taking informed
decisions to improve operational efficiencies of plants. RDC will further help in
bringing plants and remote assets together and perform better as part of Smart
Manufacturing in India.” This SKF solution is ideal for plants with limited staff
trained in predictive maintenance techniques, operations with sites located
remotely from a central facility, and original equipment manufacturers that
desire to provide a value-added service to their customers.

Faurecia and ZF enter in a strategic partnership

Mazak and Muratec collaborate for IIoT production systems

Faurecia and ZF recently announced that they will cooperate in a strategic
partnership for the development of disruptive and differentiating interior and
safety technologies for autonomous driving. Within this special advanced
engineering partnership, the two companies will identify and develop innovative
safety and interior solutions linked to
different potential occupant positions.
Speaking on this collaboration, Patrick
Koller, CEO, Faurecia, said, “This
partnership will mark another important
step for Faurecia in the development of
an innovation ecosystem for technology
solutions for the cockpit of the future.
Our strong combined customer intimacy
and our common vision will enable us to
Patrick Koller, CEO, Faurecia and
provide a unique technology offer
Stefan Sommer, CEO, ZF, announce ensuring the safety of the vehicle
their strategic partnership
occupants in various autonomous driving
use cases.” Adding to this, Stefan
Sommer, CEO, ZF, shared, “Together, we will be stronger. Vehicle electrification
and autonomous driving need innovative active and passive safety technologies
to become a success. As one of the global leaders in safety, ZF is committed to
delivering integrated safety concepts together with our partner, Faurecia.” The
collaboration will be based on shared expertise and competencies.

Yamazaki Mazak and Murata Machinery recently announced that they have
collaborated in the development of the ‘MAZATEC SMS (Smart Manufacturing
System)’. This is an advanced manufacturing system designed to meet
today's requirements for manufacturers and to provide unsurpassed
efficiency by performing unmanned machining. It incorporates the internal
factory material handling
technology of Automated
Storage & Retrieval Systems
(AS/RS) by Murata Machinery
with the advanced horizontal
machining centres and multitasking machine tools of
Yamazaki Mazak. Yamazaki
Mazak and Muratec have developed a
Mazak has a long history in the
production system in response to the
production
of
factory
requirements of manufacturers
automation systems, such as
the MAZATROL FMS, a flexible
manufacturing system comprised of machining centres, which was developed
in 1984. Similarly, Murata Machinery has extensive experience in providing
material handling system to manufacturing facilities worldwide. The
MAZATEC SMS incorporates the technologies of these two companies in an
advanced manufacturing system designed to increase the competitiveness of
manufacturers in today's IIoT environment.
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Quaker Chemical & Houghton to combine
Combining the two companies’ product solutions and service offerings will allow the new
company to better serve customers in the automotive, aerospace, heavy equipment, metals,
mining, machinery, marine, offshore, and container industries

Quaker Chemical Corporation and Houghton International
recently announced that they have executed a definitive
agreement to combine the companies. Both the companies are
headquartered in the Philadelphia area. Speaking on this
initiative, Michael F Barry, Chairman & CEO, Quaker
Chemical, said, “The proposed combination of Quaker
Chemical and Houghton International represents the next
phase of our evolution and stays true to the vision of growing
in our core specialties. Joining forces with Houghton
International combines two highly complementary businesses,
each having a long history of building tremendous expertise,
technology and customer-centric cultures dedicated to
delivering long-term sustainable value to customers,
shareholders and associates. The new company will capitalize
on best practices and expertise from both businesses."
Further elaborating on this initiative was Sanjay Hinduja,
Chairman, Houghton International, who shared, “We are
pleased to enter this agreement to unite these two distinguished
and global companies. Together, we will strengthen our
capabilities and business models to better serve the global
market and all our stakeholders.”

12

Terms of the agreement
According to the agreement, Houghton International
shareholders will receive $172.5 million of cash and 24.5 per
cent ownership of the combined company, representing
approximately 4.3 million shares of newly issued Quaker
Chemical stock. In addition, Quaker Chemical will assume
Houghton International’s debt and cash, with net debt of
approximately $690 million at year-end 2016. The agreement
has been approved by both Quaker Chemical's board of directors
and Houghton International’s board of directors with full
support of the Hinduja Group, which will become Quaker
Chemical’s largest shareholder. Both the companies are known
for a commitment to innovation in a highly specialised and
technologically demanding industry.
Expanding on this, Mike Shannon, CEO, Houghton
International, said, “In addition to our complementary
businesses, we are each committed to creating solutions for
our customers through innovation, strong technical
expertise and global reach with localised applications
expertise.”
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Highly complementary transaction
Combining the two companies’ product solutions and
service offerings will allow the new company to better serve
customers in the automotive, aerospace, heavy equipment,
metals, mining, machinery, marine, offshore, and container
industries. The business will have one of the world’s most
expansive metalworking platforms comprised of specialty
products that include removal fluids, forming fluids,
protecting fluids, heat treating fluids, industrial lubricants
and greases.
The expanded portfolio is expected to generate significant
cross-selling opportunities and will allow further expansion
into growth markets that include India, Korea, Japan, and
Mexico. By combining resources, the new company will increase
the breadth of its innovative technology, accelerate its product
development initiatives and time to market, and diversify its
long-term R&D pipeline.
The company’s customer-intimate business model will be
further strengthened with an expanded chemical management
offering. The enhanced portfolio, industry-expert associates
and applications expertise will enable the combined company
to bring additional value to its customers’ overall performance
and operations.

Value creation for shareholders
For 2016, Quaker Chemical had revenue of $747 million,
$107 million of adjusted EBITDA, and $22 million of net cash.
During the same period, Houghton International had revenue of
$767 million, $120 million of adjusted EBITDA, and $690 million
of net debt. After the close of the transaction, shares of the
combined company will continue to be listed on the New York
Stock Exchange.
The company anticipates achieving cost synergies of
approximately $45 million, the majority of which will be

EM | May 2017

realised within two years of closing. These synergies are
expected to be driven primarily by supply efficiencies and
cost reductions. Additional value creation is expected
through cross-selling opportunities and the ability to provide
an expanded array of products and solutions for customers.
Post-transaction, the combined company expects to continue
to maintain its dividend and use its strong cash flow
generation to quickly reduce debt, improving its pro forma
net debt to adjusted EBITDA ratio from approximately 3.7
times at close to approximately 2.5 times within two years
after close.

Financing, governance and leadership
Quaker Chemical has secured $1.15 billion in committed
financing from Bank of America Merrill Lynch and Deutsche
Bank Securities to support the transaction, which includes
$200 million of additional liquidity for future needs. The
company estimates that the annual ongoing interest costs of
the financing will be in the 3 per cent range at current interest
rates. The completion of the transaction, which is expected
by the end of 2017 or early 2018, is subject to customary
closing conditions, including regulatory approvals and
approval by Quaker Chemical shareholders. The companies
will continue to operate independently until the transaction
is completed.
Following the closing of the transaction, the new company is
expected to have a 12-member board of directors, consisting of
9 directors from Quaker Chemical and 3 directors to be
nominated by the Hinduja Group. Michael F Barry will continue
as Chairman and Chief Executive Officer of the new business,
and the structure of the company will be determined in the
period between signing and closing.
Courtesy: Quaker Chemical Corporation
In-case of any further clarifications, please contact Quaker Chemical at:
sales_in@quakerchem.com
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“Aerospace sector has a good prospect”
Subrahmanya Kumar V, Country Sales Manager, Tyrolit India, in this interview with
Suchi Adhikari, discusses how manufacturers can cut down on cycle time and move towards
process consistency without compromising on quality. Excerpts…
Tell us about your new product launches.
This year, at IMTEX, we have showcased many new solutions
from Tyrolit. This includes Mira Ice, which is one of our new
products. This product is used in the finishing
of the gear parts and also has application in
other sectors such as the transmission industry
and also, in windmills. With this product,
our object is to get the minimum cycle time
possible without compromising on quality.
This is made possible with this new product.
IMTEX provides a good platform for networking
with customers and vendors. What would be
your company’s strategy post IMTEX 2017 to
get the maximum out of the exhibition?
IMTEX is a very good platform for us to
meet our existing customers and to meet
new prospects. With the existing customers,
we discuss about the solutions with which
we can expand our presence with them and with the prospects,
we discuss the solutions which we can provide to them so that
it will help them to reduce their production costs and improve
their process efficiencies. Currently, we are working on the
leads that we have received during the IMTEX exhibition
and are addressing the requirements of our customers at the
earliest so that we can start working with them.
What is the impact of the ‘Make in India’ initiative on the Indian
manufacturing sector?
We see a lot of activities because of the ‘Make in India’
initiative, which has given a boost to the manufacturing sector
in India. Hence, we are also expecting a lot of investments
from the manufacturing fraternity. This is especially true for
the aerospace sector currently, which has a good prospect. This
trend will be witnessed in other sectors as well including the
automotive sector. India has the potential to be utilised as the
global hub in this sector in the future.

14

Brief us on the major trends in your industry sector in the
upcoming years?
Customers today are looking at increasing their capacities
in order to cater to the global market.
This capacity increase can happen in two
ways – firstly, by adding capacities and
secondly, by increasing the efficiency of
the existing set-up. Most companies will
prefer the latter because adding the line
will cost a lot. So, the focus is on how we
can produce more with the existing set-up.
We have tried to bring products with which
the customers can produce more in the
given time. Another trend is that of moving
towards process consistency.
How do you plan to align your company’s
Vision 2020 strategy with these current trends
in the industrial sector?
When we are able to give solutions which the market is looking
for, we will be in line with the market requirements. This is a
significant part of our company’s Vision 2020 and our plan is
to provide customised solutions catering to the ever-changing
needs of our customers.
How do you plan to expand your company’s market presence in the
Indian market?
The main objective of our company is to grow further and
increase our presence. We work with our internal teams and
our business associates and are expanding our base in different
industrial cities. We are also increasing our team strength
internally to give the required services to our customers. We
especially focus on pre- and after-sales service and provide
support to customers from an application point of view. We
have a strong presence in several cities in India including
Bangalore, Delhi, Chennai, Jamshedpur, Pune, Mumbai,
Vadodara and Indore. ☐

EM | May 2017

MARKET | INTERVIEW

“Evolving towards sustainable alternatives”
Hari Prakash M, CEO, IPOL Lubricants, in this interview with Suchi Adhikari, discusses the
emerging trends in the industrial and automotive lubricants segment and the growing awareness
and demand for sustainable products in this area. Excerpts…
Tell us about your company’s expertise & new launches.
IPOL Lubricants is acknowledged for its specialisation in
formulating and manufacturing industrial and automotive
lubricants, process oils, greases and other specialties for the last
four decades in India as well as in the global market. Our company
has kick-started the initiative of next-gen
product series, which include semi-synthetic
cutting fluids, which was showcased during
IMTEX 2017. We also introduced ester-based
synthetic neat cutting oils, which reduces tool
consumption and improves productivity in
gear manufacturing.
What is the impact of the ‘Make in India’
initiative on the Indian manufacturing sector?
How is your company strategising its plan for
manufacturing activities in India?
The ‘Make in India’ initiative is a great
initiative by the government. In support of
this initiative, our company has formed a
licensing arrangement with the Spanish oil major, Repsol, to
manufacture and market its branded lubricants in India in
our existing plants. Repsol lubricants are formulated in the
state-of-the-art global R&D centre in Spain, which caters to
the newly emerging premium and top-end segments. These
premium products are produced by GP Petroleums in its own
manufacturing plant in Vasai, which is ISO 9001; 14001 and
OHSAS 18001 compliant. The plant is equipped with modern
testing facilities where the process and stringent quality
standards have been certified by Repsol S A, Spain, which
further acknowledges the capability of manufacturing facility
in India to produce world-class products.
Brief us on the major trends in your industry sector in the upcoming
years, in terms of technology development, market requirements,
product lifecycle, collaborative manufacturing, etc.
Today, users are shifting from conventional mineral oil-based
soluble oil to semi-synthetic coolants. Driving factors are longer
sump life, which is related to lower cost of disposal of used
emulsion. Our company offers extended sump life through
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‘Advanced Coolant Protection Technology’, alongwith semisynthetic products. The trend of water extendable fluids is also
shifting towards semi-synthetic products. We offer the ‘Enhanco’
series of semi-synthetic products, which are equipped to address
these needs.
With significant awareness towards
environmental hazards, the technology
trend is to offer products free from chlorine
without affecting performance parameters.
Our R&D has come up with a new series
of neat oil products called Multikut HSM,
which is free from chlorine. Looking towards
the market trend of high performance fluid
for metal cutting, R&D at IPOL is evolving
towards developing synthetic oils, which
would be a sustainable alternative to the
conventional solvent neutral base stock used
in this segment.
How do you plan to align your company’s Vision
2020 strategy with these trends?
High demand from automotive, industrial machinery and
construction are expected to drive industry growth over
the forecast period. Our company’s vision is to become the
preferred partners for providing world-class lubricants and
services, by applying technology and innovative business
solutions. We plan to achieve this by being at the top of our
customer’s mind. This would be made possible by offering the
best formulated, customised, quality products which optimise
the total cost of operations.
How do you plan to expand your company’s market presence in
India? What are the future plans for the Indian market?
In the future, our company will see continued focus in offering
‘Fit for purpose’ products to keep the total cost of operations
optimised and also the ‘Enhanco’ series of new range products, to
meet the demands of metal working fluids and high performance
lubricants. We will also expand our reach to cater to lubricant
requirements in cement, mining, textile, power & infrastructure
industries in the coming years. ☐
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SMART MANUFACTURING

What is in it for me?

Smart Manufacturing is envisioned as the future of manufacturing. It integrates human
ingenuity coupled with data and technology to revolutionise the development and application
of manufacturing intelligence to all aspects of business. We need to develop our version of
“Smart Manufacturing” by building intelligence into our business processes. But one needs to
understand a lot about Smart Manufacturing - What is in it for me? How ready are we to
embrace Smart Manufacturing? What would be the next step? IMTMA had recently organised
Smart Manufacturing Symposium to address the queries and challenges in this area. The Cover
Story features a series of interviews with the speakers of this symposium to get real-time views
& observations on this topic.
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“Customers demand for zero defect products”
“Customers need products faster, with zero defect, and customised. Thus, it will
be increasingly difficult for manufacturing industry to satisfy customers without
embracing Smart Technologies”
Gautam Doshi
Advisor
IMTMA

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
It is difficult to generalise regarding readiness of the Indian
manufacturing industry. If one recalls the quality movement
that occurred in Indian industry during the early 21st century, it
was driven by the customer and competition with international
players. Something similar will happen with regards to Smart
Manufacturing. Customers need products faster, with zero
defect, on time and customised. It will be increasingly difficult for
manufacturing industry to satisfy customers without embracing
Smart Technologies. Therefore, companies need to embrace
Smart Manufacturing.
Are new technology concepts like Industry 4.0 and IIoT
relevant in the Indian context?
Industry 4.0 and IIoT are relevant in the Indian context as it helps
in moving towards Zero defect and in improving productivity.
In terms of infrastructure, India unfortunately has poor internet
bandwidth and therefore, cloud computing remains a problem,
but it is not something that cannot be overcome rapidly, provided
that the industry and the government join hands. Skill availability
can also be an issue but with concentrated efforts, this can also be
tackled, as decision making at lower levels is eliminated through
automation and therefore, less skilled labour is required.
Can Indian Jugaad be considered as Smart Manufacturing?
Jugaad, in a sense, is innovation. Thus, new products and services
are often innovations. The difference between Jugaad and Smart
Manufacturing is how one takes the Jugaad forward and converts
it into a sound business. Hence, one can say that Jugaad is just
an innovation and if channelised properly, it can lead to Smart
Manufacturing.
Do manufacturing companies in India need to start from

EM | May 2017

automating their plant as a first step towards Smart
Manufacturing or can they take a leap forward?
The days of “Hard” automation can be relevant only in
industries with very large production and very low variety, for
example, the bearing industry. Even in this case, smart sensors
are being incorporated. One sees no reason why currently,
companies with low levels of automation cannot leap frog to
Smart Manufacturing. The reason is that Smart Manufacturing
requires Smart Automation. This means that collection,
collation and analysis of data is required, which can be used to
make real-time decisions.
Can we draw a roadmap for Smart Manufacturing by defining
simple building blocks or a path forward for such companies?
The roadmap for Smart Manufacturing should start with
identifying major cost heads/pain points. Cost heads can be
machines, (capital) labour, material, energy, quality, product
design, logistics, etc. This needs to be followed by the collection
of data by deploying Smart technology which will help meet the
objective of reducing waste and getting ROI. Smart Tools also aid
in automating low level decision making and manufacturers can
consider using Data Analytics incase of Big Data. This will lead
to informed and clear decision making in this VUCA world and
the organisation will learn and gain the confidence to attack other
cost areas.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
is it?
Smart Manufacturing is the future of manufacturing. Small steps
need to be taken in areas where there is a need for improvement
today, for example, quality or significant cost heads. One should
not go for grand projects directly where implementation costs are
very high and ROI is low. ☐
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“Need balanced approach towards Industry 4.0”
“Today, the world is moving from very large batch sizes to small batch sizes,
demanding flexibility and change in varieties with very small batches. Thus,
adopting Smart Manufacturing will help as it aids with quick change overs”
Naresh Kantoor
Managing Director
EnconSystems

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
While there is a lot of buzz around smart manufacturing, it
is indeed well known that in India, most of the industries are
not ‘Smart’. Some large industries have taken steps in this
direction, however, most of the industries that we witness are
not clear about the roadmap for automation that would lead
to being ‘Smart’.
Are new technology concepts like Industry 4.0 and IIoT relevant
in the Indian context, considering the current manufacturing
infrastructure and skills available in India?
Of course, they are relevant. Sooner or later, the Indian
companies will have to adopt to these new technologies as there
is no escape. Although the present infrastructure varies from
modern equipment to legacy machines, these must be a balanced
approach and it must be upgraded to make it compatible for
Industry 4.0/IIoT.
Can Indian Jugaad be considered as Smart Manufacturing?
There are two aspects to it. Generally, the Jugaad that we see is no
way related to Smart Manufacturing. However, I do think that the
Indian Jugaad also shows a lot of innovation, and if this concept
of Jugaad is enhanced with robust technology, it has the potential
to become Smart Manufacturing.
Many of the manufacturing companies in India still do not
have good automation systems in their plants. Do they need to
start from automating their plant as a first step towards Smart
Manufacturing or can they take a leap forward?
The first step to be taken for Smart Manufacturing must be
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automation of manufacturing operations wherever possible.
Automating systems alone will give real-time data, which would
get analysed for feedback for better manufacturing and visibility
and this will lead to Smart Manufacturing.
Can we draw a roadmap for Smart Manufacturing by defining
simple building blocks or a path forward for such companies?
Assuming that the facility has no automation and is just starting
in the direction of Smart Manufacturing, the logical steps
would be to automate simple operations first and then proceed
towards more automation, generate as much data as required to
analyse and to make the automation system robust. This must
be followed by the visibility of operation at floor, supervision,
engineering, plant and enterprise level, building manufacturing
intelligence and flexibility and further porting information on
mobile devices. This will enable manufacturers to head towards
Smart Manufacturing.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
is it?
Smart manufacturing has everything in store for manufacturers.
Today, the world is moving from very large batch sizes to small
batch sizes, demanding flexibility, and change in varieties with
very small batches. Thus, adopting Smart Manufacturing will
help with quick change overs. It will also help in smart and
autonomous maintenance of assets linking operating hours,
quality and schedules maintenance in tandem. It will give
you a clear visibility of processes, linking market demands
to production to quality to the entire supply chain. Thus, the
benefits are enormous. ☐
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“Smart Manufacturing will become the norm”
“The cost for enablement for smart manufacturing is not that high and very
affordable for SMEs as well, due to availability of open source technologies. The
initial investment should not be a deterrent as the ROI is guaranteed”
G Ganapathiraman
Country Manager
ARC Advisory Group India

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
The time has come for India’s manufacturing sector to embrace
Smart Manufacturing. The people, processes and technologies for
smart manufacturing are available – what is needed is a change
of mindset. The most compelling reason for firms to move from
traditional to Smart Manufacturing is market pressure. The need
to ‘do more using less’ stems from several factors. Some reasons
include the need for lower costs and to achieve faster time-tomarket, customer demand for top quality goods, demand driven
supply chain fulfillment, fierce competition in a global market,
fast changing requirements, need for flexibility with shorter
fulfillment lead times and easy availability of related technology.
Are new technology concepts like Industry 4.0 and IIoT relevant
in the Indian context, considering the current manufacturing
infrastructure and skills available in India?
Connectivity and collaboration are vital for industrial growth.
We are now riding the wave of digitalisation, which encompasses
Industry 4.0 and IIoT; and India has joined the bandwagon.
These concepts have gone beyond the hype and are actionable
intelligence globally. In the era of collaboration, the automation
and management of asset-intensive enterprises will be
transformed by the rise of IIoT. The industrial internet revolution
is taking place due to the convergence of automated industrial
systems with the power of advanced computing, analytics, lowcost sensing and new levels of connectivity permitted by the
internet. The IIoT architecture builds on current and emerging
technologies such as intelligent equipment with an IP address,
machine-to-machine (M2M) communications, mobility, cloud
computing, analytics, and visualisation tools.
Can Indian Jugaad be considered as Smart Manufacturing?
Jugaad is smart because it is about frugality, recycling,
sustainability and adapting to the circumstances. Indians do a
fair amount of innovative tweaks to existing products. The most
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historic, iconic frugal innovation success story for India is the
prosthetic limb popularly known as the “Jaipur Foot”. India’s
home-grown concepts, with the right funding and policy backing,
can be exported to other countries.
Do manufacturing companies in India need to start from
automating their plant as a first step towards Smart
Manufacturing or can they take a leap forward?
Delaying the decision to automate can prove to be costly for
many companies. Innovation is allowing Indian companies to
leapfrog generations. Smart Manufacturing is envisioned as the
future of manufacturing. The technologies and the processes are
available and it’s time for Indian manufacturing to adopt smart
manufacturing to become competitive in the global market.
Can we draw a roadmap for Smart Manufacturing by defining
simple building blocks or a path forward for such companies?
Industry leaders must provide direction and the roadmap for
implementation of smart manufacturing technologies. In terms
of cost and adapting to new systems, a phased approach would
be practical for Indian manufacturing companies. A four-phased
approach is recommended which includes assessment of overall
manufacturing facilities, plant and enterprise-wide integration,
from plant-wide optimisation to manufacturing intelligence and
manufacturing knowledge for business transformation.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
it is?
Smart manufacturing will soon become the norm. It allows
organisations to improve manufacturing processes. The cost
for enablement for smart manufacturing is not that high and
affordable for SMEs as well, due to availability of open source
technologies. The cost of implementation varies with respect to
the type of manufacturing. The initial investment should not be a
deterrent as the ROI is guaranteed. ☐
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“India can take a leap forward to Industry 4.0”
“We, as Indian manufacturers, are not operating in isolation and we must
embrace and adapt to global concepts and standards in order to help us
have globally acceptable products and manufacturing companies”
Ajay Kumar
Business Management Consultant & Advisor
Ernst & Young, India

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
Like any other country, in India too, some manufacturing
companies are more ready and some are less ready to embrace
new technology. In today’s open and global environment with
increasing requirement for customisation and shorter product
life cycles – manufacturing companies will have to take suitable
steps to improve several aspects in their products and services
offered such as quality, increase in productivity, implementing
efficient and flexible manufacturing and delivering faster
products and solutions that are available in the market, while
ensuring zero-defects and providing a one-stop solution package
for customers. This is the realm of Smart Manufacturing, which
needs to be considered seriously by Indian manufacturers in
order to compete globally in today’s rapid pace of digitalisation.
Are new technology concepts like Industry 4.0 and IIoT relevant
in the Indian context, considering the current manufacturing
infrastructure and skills available in India?
Yes, they are very relevant in today’s scenario in India. We are
not operating in isolation and we must embrace and adapt to
global concepts and standards to help us have globally acceptable
products and manufacturing companies. With an increased
focus in IT in the new concepts, we need to leverage the globally
acceptable and locally available IT skills and improve the
current manufacturing infrastructure so as to create the suitable
foundation for adopting the latest technologies with regards to
automation and Industry 4.0.
Can Indian Jugaad be considered as Smart Manufacturing?
Jugaad tends to have a negative connotation and in my opinion,
it is not considered as Smart Manufacturing. However, there are
good examples of real innovations done in India, which is very
progressive and different from Jugaad.
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Many of the manufacturing companies in India still do not
have good automation systems in their plants. Do they need
to start from automating their plant as a first step towards
Smart Manufacturing or can they take a leap forward?
Having robust processes, which may be manual, is a necessity
in today’s competitive global market and companies and
manufacturers in India can take a leap forward from there and
move to the next level of connected systems, which will enhance
their production processes and ensure better quality of products
and services. Adding automation at the right places can also be
done step by step, which will help in the deployment of Smart
Manufacturing.
Can we draw a roadmap for Smart Manufacturing by defining
simple building blocks or a path forward for such companies?
Once the goals are clearly defined about what is desired from
Smart Manufacturing, a roadmap or the path forward with simple
building blocks can be drawn.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
is it?
Manufacturers need to do a good in-depth market assessment
in the area they operate in or want to operate in and based
on this analysis, they should set their strategic goals (mid
and long term) on where they want to be. Then, they should
start looking at how can they remain in or reach the top
quartile competitive position. It is highly unlikely that it
would be possible without ‘Smart Manufacturing’. Factors
like the specific industry, market environment, competitors,
current status/position versus desired position, etc. will
determine the scope, scale and timing of investment in
Smart Manufacturing. This can be achieved in a step by step
process. ☐
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“Adoption of advanced technologies vital”
“Indian manufacturers have the unique opportunity to blend the
availability of advanced manufacturing technologies with low cost
labour to create extraordinary competitive advantage”
Pradeep David
Country Head – India and Sri Lanka
Universal Robots

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
While Industry 4.0 is still a work in progress, many leading
Indian companies are working their way through new methods
of automation in order to be prepared for digitisation.
Manufacturers are upgrading their competitiveness by bolstering
their operations to improve the productivity of labour and capital,
while launching targeted programmes to train professionals
to reach their manufacturing potential. Bridging the gap to
reinforce the economy, the manufacturing industry in India
is shifting its focus to smart or low-cost automation, extended
utilisation of robotics, collaborative robots, implementation of
time standardisation modules like MTM and REFA to optimise
ergonomics, manual processes and production lines, and
digitisation of manufacturing.
Are new technology concepts like Industry 4.0 and IIoT
relevant in the Indian context?
Yes, the concepts like Industry 4.0 and IIoT are relevant in the
Indian context as Industry 4.0 is the current trend of automation
and data exchange in manufacturing technologies. There is
no doubt that it is the future of manufacturing as it enhances
technology, digital systems and automated processes making it
optimum for manufacturing of quality products. It transforms
the design, manufacture, operation and service of products and
production systems.
Do manufacturing companies in India need to start from
automating their plant as a first step towards Smart
Manufacturing or can they take a leap forward?
Many manufacturing companies in India still do not have good
automation systems in their plants but Indian manufacturers are
now willing to invest a substantial amount of time and resources
to boost productivity and efficiency and opting for automation as
a first step towards this. Employing a good automation system in
their plants can enable Indian manufacturers to remain efficient
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and become globally competitive. It has become imperative for
manufacturers to rediscover their processes with analysed data to
improve their processes, systems and machines and re-augment
their workforce. India has a unique opportunity to innovatively
pave its own road to Smart Manufacturing. It can skip several
steps that other countries adopted in their evolution from their
agrarian society to their current stage of development. India
can definitely take a leap forward to become a manufacturing
powerhouse.
Can we draw a roadmap for Smart Manufacturing by defining
simple building blocks or a path forward for such companies?
As the world moves towards industry 4.0, India will also have to
adopt and adapt new technologies not only in manufacturing but
also in its supply chains. Adoption of advanced manufacturing
technologies will be vital to gain competitiveness in cost, speed,
innovation and quality. Relevant investments also need to be
made in skill and technology development as well as R&D
facilities to develop the local market.
Indian manufacturers have the unique opportunity to blend
the availability of advanced manufacturing technologies with
low cost labour to create extraordinary competitive advantage.
Automation and digitalisation will need to grow at a phenomenal
rate to boost the manufacturing sector and the economy.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
it is?
The advantages of going with smart manufacturing include
reduced machine downtime, rapid service, improvement in
process performance and improvement in personal productivity.
It is also a cost effective solution for manufacturers. When the
decision has been taken to automate a process, there is an initial
CAPEX which may seem steep. However, this is outweighed by
the quick return on investment that follows owing to products
being manufactured with the same specifications and precision. ☐
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“Top floor must have clear visibility into the shop floor”
“For productivity to improve, the top floor must know what is happening on
the shop floor, with real-time data and alerts that have been collected and
pre-analysed by software”
Dasarathi GV
Director
Cadem Technologies

How ready is the Indian manufacturing industry to embrace
Smart Manufacturing?
There are two aspects to the readiness of the Indian
manufacturing industry in terms of Smart Manufacturing.
The first aspect revolves around whether the industry has
the technical capability to embrace it and secondly, whether
it wants to embrace it. The technical capability is available.
However, the want is missing. Productivity in India is low
because of poor work ethics and poor systems. Machines on
a lot of shop floors are idle 30 to 40% of the time. However,
there is a complacence about this issue. Unless the desire to
embrace Smart Manufacturing increases, the industry will not
be ready for it.
Are new technology concepts like Industry 4.0 and IIoT
relevant in the Indian context?
Yes, they are relevant. They are a must to improve dismal
productivity. The top floor must know what is happening on
the shop floor. It must have clear visibility into the shop floor,
with real-time data and alerts that have been collected and preanalysed by software. The software must be able to take low level
mundane decisions on its own.
Can Indian Jugaad be considered as Smart Manufacturing?
Jugaad means making existing things work, or to create
new things, with meager resources. It is low cost creativity,
and is also known as frugal engineering. It is smart thinking
or manufacturing smartly, but Smart Manufacturing has a
different meaning. It is a system that responds in real-time
to meet the changing demands and conditions in the factory,
supply network, and in customer needs. It means an automated
data collection and analysis system that enables an organisation
to respond fast to changing conditions.
Do manufacturing companies in India need to start from
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automating their plant as a first step towards Smart
Manufacturing or can they take a leap forward?
Automation of the plant and machines is a different story
altogether, going ‘Smart’ does not necessitate automation.
Automation of data collection and analysis is what is necessary.
Decision makers need to know what is happening at any
instant, and take action whenever required based on this data.
Can we draw a roadmap for Smart Manufacturing by
defining simple building blocks or a path forward for such
companies?
The first step of this roadmap is to leave all the machines as
they are and not invest in increasing automation. Improve
visibility into the shop floor and speed up decision-making.
This means improving data collection and response times, by
putting in place an automatic data collection and reporting
system connected to machines. Also, reduce waste on the shop
floor – machine down times, part rejections, etc. Depending on
the size of the organisation, this phase may take a few months
to a year. Over this period, you will see a drastic reduction
in waste and a corresponding increase in productivity and
profitability. The second step is to increase automation in
software and machines, so that a lot of the routine and low
level decision-making is done by them.
How will you address a query from a manufacturer: “Smart
Manufacturing - What is in it for me”? And how cost-effective
is it?
Timely data is necessary for every decision maker, whether he
is the owner of a small firm with one machine or the CEO of a
large corporate. Smart Manufacturing solutions come in various
levels of complexity and price points. It is a Do-It-Yourself
product and very affordable even for a small job shop with one
machine like a CNC lathe, die casting machine or injection
moulding machine. ☐
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“Leveraging business
capabilities”
…says Dharmesh Arora, Managing Director, FAG
Bearings India and President & CEO, Schaeffler
India, in this interview with Maria Jerin, while
discussing his new role at FAG Bearings India. He
also highlights Schaeffler Group’s global strategy and
their focus areas for the Indian market. Excerpts…
Can you brief us on your new position at FAG Bearings
India? Moving ahead, what would be your business strategy to
achieve competitive excellence?
Within Schaeffler Group in India, we have three legal entitiesINA, FAG and LuK. With the new role, I am inheriting FAG
Bearings, which has a strong presence in the automotive and
industrial sectors- and has been present in the country for more
than 50 years.
We have in place an organisation structure wherein
our customers in either of these sectors, be it industrial or
automotive, can receive complete set of Schaeffler solutions from
a single point of contact. We call it ‘One face to the customer’.
Through this approach, we are able to deliver superior value to
our customers from any of the three brands- INA, FAG or LuK.
As India is aggressively embracing green wind energy and is
modernising it’s railways, we find new and exciting opportunities
opening up. Our focus is to leverage our capabilities globally and
in India, and offer that to our customers seamlessly. These are
all part of our customer-centric approach under our strategy
‘Mobility for Tomorrow’.
Can you tell us more about the ‘Mobility for tomorrow’ strategy?
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Recognising global mega trends like climate change,
urbanisation, globalisation and digitalisation, we have adopted
the strategy of ‘Mobility for tomorrow’ that addresses these
trends. This strategy has four focus areas – eco-friendly drives,
urban mobility, inter-urban mobility and energy chain. Through
these focus areas, we are able to address both current and future
needs of the industrial and automotive sectors.
Industry 4.0, connected and intelligent manufacturing, offers
many possibilities for innovation and improvement, such as
predictive maintenance. How is your company’s approach
towards this?
When you have a bearing in a power plant or in a machine tool, it
is experiencing loads, vibration and temperature variations. All
these can be interpreted and converted into useful knowledge as
to what is going on in the application.
We have products, for example, Smart Check, that when
connected to these bearings interpret the data and convert
into useful information to provide inputs for predictive
maintenance. It can predict when a bearing might fail for the
user to intervene timely and avoid costly downtimes. We have
many such applications in India already. Recently, in one of the
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“India is a unique and complex market where
customers are demanding solutions that are highly
engineered, effective and efficient but low in initial
cost. So, there is a lot of learning to be done.”
Dharmesh Arora,
Managing Director,
FAG Bearings India and
President & CEO, Schaeffler India

steel mills in India, we have taken the maintenance responsibility
of complete roll shop. Such condition monitoring and service
models are extending our reach and providing new solutions
to our customers. In future, we will be seeing such applications
increasingly. We are jointly working with companies like
DMG Mori on demonstrating smart machining centres under
Industry 4.0 concept.
Bearings also save energy by reducing friction and
the associated energy losses. What are FAG Bearings’
developments on this regard?
We produce a whole range of roller bearings and linear
bearings whose main function is to reduce friction. Few
years ago, we introduced X life bearings, which are primarily
developed to deliver even superior performance than the
bearings we have been producing so far. We produce this
under the Gen C bearing range. These are high performance,
low friction and low noise bearings going into motorcycle,
electric motors, washing machine and so on. These typically
provide 3 to 9% friction reduction than the standard range of
bearings and are producing in high volumes in our modern
Savli and Maneja plants.
Amidst the challenges faced by the manufacturing industry
lie many opportunities that are largely led by technological
advancements. What is your take on this?
Recently, the global trade has been going down and this might
pose new challenges for the export-oriented countries. India
is more of a consumption-based economy and we have a huge
local market that provides tremendous opportunities. Our focus
is to strengthen our capabilities and align our organisation
towards evolving customer needs. In near term, we are focusing
on these main areas—high volume business including Gen C
bearings, highly-engineered and specialised bearings for sectors
like wind energy, railways and steel industry and finally services
including condition monitoring.
Do you see your future growth more as acquisitions, or
internally developing new technologies?
I think both—If you look at the history of Schaeffler group, some
of the brands we have in our portfolio came as acquisition. But at
the same time, we have a very strong history of organic growth
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through development of new products, new solutions, investing
in plants and other capabilities to grow our business.
With constant pervasive changes in technology & market
requirements, how can organisations design/plan the change
management process and product development strategies?
India is a unique and complex market where customers are
demanding solutions that are highly engineered, effective and
efficient but low in initial cost. So, there is a lot of learning to
be done. We have strong engineering development centres
in India where we engineer products that can meet such sort
of competing requirements from the customer. Taking the
example of two wheelers, India is primarily a small engine size
two wheeler market (upto the range of 200 cc) compared to
the rest of the world. We have set-up a global engineering and
development hub in India for these products not just for the
Indian market, but also for global needs.
How is Schaeffler positioned today to cater to the future growth
opportunities available in India?
Mobility sector—railways (freight, passenger and metro) and
automotive industry (two wheelers, passenger cars, commercial
vehicles and tractors) is growing fast. We see big potential in
aerospace industry with the way air travel is increasing in India.
Infrastructure and manufacturing growth is driving growth in
sectors like wind energy, raw materials (mining, steel, etc) and
power transmissions. These are the focus sectors for us, we are
improving our product engineering capabilities and establishing
new manufacturing capacities in India to support these growing
needs. We are very keen on improving our capabilities here and
working closely with customers.
Going ahead, what are your plans for India, in terms of
expansion, manufacturing activities, etc?
We would continue to improve our ‘One face to the customer’
approach to deliver true Schaeffler experience to our customers.
We have plans to invest in building further capabilities in
the country and expect to invest between 750 to 1,000 crores
in next five years. This investment will go towards building
new manufacturing and product development capabilities.
We remain bullish on the opportunities and believe India can
become future engine of world growth. ☐
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Building machines for tomorrow
Besides optimising products and upgrading technologies, the Indian
manufacturing industry has been undergoing a sea change over the
last decade. Today, there is a need to connect all the pockets of the
machining process and illustrate a different picture of data
management to ensure competitive excellence in the global industry.
In this context, EM and Siemens PLM Software, along with
MCCIA—Mahratta Chamber of Commerce, Industries &
Agriculture, had recently organised a panel discussion on
‘Leveraging Digitalisation for Building Smarter, More Functional &
Easy-to-Maintain Machines’, at Pune. A post-event report…
Becoming future-ready has become the buzzword in and
across industries today. In this regard, when the manufacturing
industry is taken into account, varied market demands and
regulatory mandates necessitate industrial machinery companies
to uninterruptedly revolutionise and optimise their products.
This calls for an urgent need for machinery/equipment
manufacturers to unify global designs. Not only this, the
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engineering and manufacturing teams must make sure that they
are operational on the same necessities, models and manufacturing
plans, while meeting local demands.
To deliver high-quality, high-performing products,
equipment/machinery manufacturers must connect product
development closely with manufacturing process planning. These
goals are compounded by the fact that today’s new product
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development process is comprised of hundreds of decision points
and parallel work flows across multiple disciplines that take place
in a global context. Organisations need a product lifecycle
management (PLM) platform that enables their companies to
flourish in this complex business environment by making smarter
decisions and better products. Such ground-breaking knowledge
was recently explored at Pune with EM and Siemens PLM
Software, in association with MCCIA—Mahratta Chamber of
Commerce, Industries & Agriculture.
The event started with the opening address by Wing
Commander (Retd) Shalak Gandhi, Deputy Director General,
MCCIA, where he briefed on how new technologies can increase
the productivity levels and how important is precision in
machines. He shared his thoughts on the changing scenario and
increasing complexities of the industry and explained how with
the present technology available, we can meet the availability
levels & adapt to new requirements. This was followed by an
interesting keynote by Vikram Salunkhe, Managing Director,
Accurate Gauging & Vice President, MCCIA, wherein he threw
light on the transition of the machines in India over the past
decade, and how technologies like Industry 4.0 & IIoT are
increasingly getting adopted in the manufacturing sector.

Building smarter & functional machines
The highlight of the event was a panel discussion on
‘Leveraging Digitalisation for Building Smarter, More Functional
& Easy-to-Maintain Machines’. The panelists of the discussion
were Arundhati Thomas, Managing Director, Plazma
Technologies; Aditya Ratnaparkhi, Chairman, Electronica
Plastic Machines; Vivek Nanivadekar, Executive Director, Fibro
India Precision Products; B P Poddar, Vice President, Femco
India and Nilotpal Kumar, Industry Consultant, Siemens PLM
Software. The discussion was moderated by Shekhar Jitkar, Chief
Editor, EM.
With an array of alterations witnessed in the manufacturing
industry lately, the panel discussion was weaved to get know-how
on the facets of advanced technologies being used in the
manufacturing industry. While Jitkar briefed the session on the
overall scenario of the machinery manufacturing industry in
India, the panelists gave their views on achieving global
competitive excellence in the product development &
manufacturing processes.
On comparing the Indian standards with the current global
scenario, Ratnaparkhi opined that the Indian industry has still a
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We need to globally benchmark
the Indian industry & bridge
the gap between shopfloors
and topfloors”
Arundhati Thomas,
Managing Director,
Plazma Technologies

“India has the capacity to meet
the global standards, but
requires a lot of work for this”
Aditya Ratnaparkhi,
Chairman,
Electronica Plastic Machines

“Our journey to reach industry
4.0 has to begin with pulling
all processes in an organisation
that deliver value to customers”
Nilotpal Kumar,
Industry Consultant,
Siemens PLM Software

scope to grow. “India definitely has the capacity to meet the global
standards, but requires a lot of work for this. This is where
competition comes into play, especially the international
competition. Over the last decade, the Indian industry has taken
huge efforts to upgrade itself to the international level. In the
machine tool industry, there are many companies exporting
overseas, yet there are sectors which are struggling to implement
the basic productivity systems,” he noted.
A lot has already been discussed about the Industry-Academia
partnerships in the manufacturing industry of late. Creating
further awareness on the need to build proper skill-sets, Arundhati
focussed on foreseeing the future, which can be incorporated by
implementing better skill-set in the current industry dynamics.
“Students are coming up with automation in their mindsets. This
needs to be channelised,” she explained. On the other hand,
Poddar firmly believes that to become globally competitive, an
upgradation of the supply chain system is essential. “The global
industry is looking to partner with Indian industries, but we need
to address whether we are ready to be integrated into their supply
chain. There are a few hurdles to match the global standards,
which includes a need for automation, infrastructure and required
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“People have to reduce the
time-to-market for products
with the help of parallel
engineering”

skill-set. In my opinion, the industry demands a collaborative
approach,” he suggested.

Refining operational performance
Not only do the growing demands need to be addressed, but
handling global customisation and standardisation practices have
also become a key element so as to improve operational
performance. Themed around this, when Jitkar asked the
panelists on ways to improve operational performance,
Nanivadekar pointed out cost savings as the major challenge to be
addressed in this regard. “Automation is one of the aspects where
we can be more competitive in the global market. For the Indian
manufacturing industry to grow, some products must be assigned
separately for the export market. If 25-30% can be exported from
a company, then the whole equation becomes profitable,” he
averred.
Executing the practice of deploying digital platforms in this
context, Ratnaparkhi mentioned the need to educate the Tier-3
and Tier-4 companies. “In the plastic machinery industry, for the
Tier-1 customers, their Tier-2 & 3 vendors have to use remote
monitoring system located where products are monitored daily
by suppliers. As such, awareness in that direction is vital.”
Touching upon the collaborative perspective, Arundhati viewed
the scenario as a need to globally benchmark the Indian industry
to bridge the gap by connecting the requirements of shopfloor to
the topfloor. “This realisation makes them follow global standards,
implement factory acceptance, production and dispatch
parameters,” she clarified.
Recommending his suggestions to improve operational
performance, Poddar briefed that not only do the products need
to reach the market fast, but the acceptability of the product in the
market is also important. “People have to reduce the time-tomarket for products with the help of parallel engineering that
needs to be incorporated among the marketing, design and other
service teams,” he said.
Speaking on the next step forward to achieve operational
excellence, Kumar averred that Industry 4.0 would mean
differently to different people. “We need to leverage future
technologies as per the demands of the industry. Siemens as
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“For the Indian manufacturing
industry to grow, some
products must be assigned
separately for the export
market”
Vivek Nanivadekar,
Executive Director,
Fibro India Precision Products

a company has three goals for their 2020 vision—automation,
digitalisation and electrification. For Indian companies to
be competitive, digitalisation is requisite rather than
digitisation. Our journey towards Industry 4.0 has to begin
with pulling all different processes in an organisation that
delivers value to customers and stitching it together after
taking out the inefficiencies.”
He further stated, “Global manufacturers have graduated
from the product twin to the process twin and plant twin. Any
product needs to go through three phases—ideation, realisation
and utilisation. This is the journey which we need to take to meet
the current global standards.”

Ensuring faster operations
With time, there has been a growing need for manufacturers
to bridge the gap between product development, manufacturing
and market. Emphasising this, Jitkar further asked the panelists
on how to ensure faster operation, better delivery and consistent
product quality, while minimising lifecycle costs. Answering this,
Poddar opined for a concurrent approach to take things forward.
“This will make the products reach market faster and help in
minimising costs as well,” he remarked.
As per Arundhati, there is a need to disruptively innovate for
ensuring an effective collaboration with the market or customer.
“The idea is to understand the customer’s needs and make them
ready for the future. There is also a need to make customers a part
of the entire manufacturing process. Right from the start, all the
disciplines of the organisation need to work in parallel. So, once a
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problem is identified, the solution will be designed based on
certain basic principles—a lot of standardisation of most of the
solutions created. Given that we work with Artificial Intelligence
and robots, it makes our work easier since we have all the building
blocks ready. So, one can pick & choose what one wants and
provide the customer with a modular structure. Thereafter, the
customer can be guided stage-wise through the phase of Industry
4.0,” she suggested.
Moving ahead, Ratnaparkhi commented that many customers
prefer factory-level customised products—a complete end-toend solution. He further said, “Today, customers are coming up
with an end product and in turn expect an end-to-end solution
from us, wherein we supply the machines and mould, along with
automation. In the plastic industry, robotics & automation has
gone to the a next level. We are working with customers to
provide them with the entire layout plan with exact specifications
even before the construction starts.”
For Kumar, handling customisation starts with the platformbased approach. Usage of new technologies will make one walk
through from the standard machines to a modular approach. He
further stated, “During the product development stage, simulation
is applied to see whether it’s meeting the performance criteria,
mechanical & thermal stress, acoustics, vibration, etc. But this is a
computer resource centric process and may not be optimum. As
such, firstly, we create a physics model of the machine—of energy
efficiency is the parameter to be optimised, we would make the
physics part of the machine components that consume energy
and then run simulation on it. This can analyse and optimise the
machine model and save costs.”
Today, for making machines smarter, the manufacturer needs
to know what is happening with that machine. For this, gathering
the data to point out errors in the machine or a particular
component is quintessential, he added.

Roadmap to become future-ready
The panel discussion concluded on the cognizance of
manufacturers becoming future-ready, which also helps them
to achieve competitive advantage. Taking this ahead,
Ratnaparkhi vouched on having future-ready shopfloors. He
suggested, “To become future-ready, one needs to capture as
much data as possible. Recently, in our plastics machinery
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division, we have developed software to enable customers to get
the data when the machine is running, its cycle time and also
included the energy consumption details. This helped them to
look at the problem deeply.”
Stressing on the need to invest more on skill development,
Arundhati opined, “First, it is important to have our workforce
future-ready by being present-ready. Secondly, we need to take
the data management into data analytics on a day-to-day basis, so
that we are ready with the probability of errors and, thereby, can
continuously innovate.”
According to Poddar, meeting customisation and efficiently
managing supply chain with agile or lean manufacturing methods
is the roadmap to become ready for the future. “With regards to
metal cutting industry, we need to design products ecologically,
implement customisation at the assembly level and integrate
automation with the machine tools,” he opined. Nanivadekar
concluded on the need for modular construction in the machines
to become a future-ready machine.

Leveraging digitalisation
Discussing further on leveraging digitalisation to build
smarter, faster and cost-effective machines, Kumar presented the
session on a framework of incorporating digitalisation practices
in machine building, while addressing the industry challenges.
He also touched upon solutions from Siemens for design
engineering, design management and part manufacturing along
with explaining the concept of synchronous technology and
hybrid manufacturing.

Key takeaways…
Jitkar summarised the discussion in terms of understanding
the challenges of Indian manufacturers and thereby improving
profitability by seizing more opportunities through the right use
of technology. They need to attain the knowledge of the
advanced technologies, integrate the use of IT and automation,
take data management to the next level of data analytics and
make the supply chain efficient enough to handle pressures
from manufacturers, serviceability and parts management. This
will let them re-gain competitive advantage by being a futureready manufacturer. ☐
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Flexible approaches to hot forming process
The press hardening process in manufacturing facilities requires significant efforts to model
material behaviour. This article focuses on the accurate modeling of material and process
and the way in which the die and process design can be completed in a timely manner.
The press hardening process is a relatively new technology,
which allows ultra-high strength steels to be formed into
complex shapes. In this context, a new material model has been
developed that allows measuring and modelling material
behaviour along measurable phase paths. The reward of precise
material and process modelling is the realistic determination of
the deviation of the formed shape from the nominal part shape,
accurate quenching time determination, correct material
properties and residual stresses at the end of the process, and
significant time savings in the try-out period.

decoiling and blanking. Then, the blanks are stacked. Another
material handling unit takes one blank at a time and places
them into a furnace. The furnace heats the blank over their
austenitizing temperature.
The blanks are then transferred quickly to a press where
forming and quenching are done consecutively. The parts are
moved out of the press and typically laser trimming/piercing is
the last step.

Steps for hot forming process

Process design and validation are carried out in a close
interaction between design of tool faces and simulation.
Once the process is validated, the next step is to optimise
quenching and tool surfaces to achieve the best possible
process performance.

As in most sheet metal forming operations, hot forming
also starts with a coil from which the blanks are cut from and
end with the final useful component. The first operation is
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Process design and validation
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Stress relief due to transformation plasticity is measured with the Satoh test. It allows measuring
the stress that accumulates during cooling. The specimen is heated until a desired peak temperature is reached. Thermal contraction causes the accumulation of stresses, which are partly relieved
during phase transformations. A new material model has been implemented in PAM-STAMP
which allows measuring and modeling material behavior along measurable phase paths. Depending on the evolution of phase transformations, those properties are mixed. To validate the new
material model, SYSWELD is used which is a reference in the domain of modelling heat effects of
welding and heat treatment including phase transformations and restoring of strain hardening during phase transformations. It uses a per phase model to compute stresses.
Accumulated stresses, with and without transformation plasticity, for a 100% transformation into
martensite, along a cooling rate of -50K/s, for 22MnB5 steel, are illustrated in Figure 4.
Satoh Test 22MnB5
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Figure 4: Stress results of a Satoh test for a -50K/s cooing rate, 100% transformation to martensite,Figure
22MnB5.1: Stress results of a Satoh test for a -50K/s cooling

rate, 100% transformation to marten-site, 22MnB5

In Figure 5, the stress relief is illustrated for a cooling rate of -7.5K/s that yields in a combined
ferrite, bainite and martensite phase transformation. Both material models, the per-phase and phase
path model yield in the same results.

Quenching and virtual die spotting
Quenching is one of the most time consuming steps of hot
forming process. Most of the research and development in the
field is done to reduce the time required for quenching. Although
this can be achieved also by novel quenching methods, the most
common and most applicable are: (1) to optimise the cooling
channels and fluid, and (2) to improve the contact between the
blank and the tool.
Heat transfer from the blank is a function of gap and
pressure in the real world. In hot stamping, after the dies are
machined, they are installed to a press. The blank is covered
with a water-soluble compound called ‘spotting blue’ and a few
stampings are done. The dies are then manually ground (die
spotted) to have at least 90% of the area covered by the blue
color. This ensures that only a small portion of the blank will
have heat transfer through air gap. This process can take several
days of labour.
‘Virtual Die-Spotting’ allows shortening this time. First, the
simulation is done using ‘nominal (CAD) surfaces’. As the
thinning of the blank is calculated, a new ‘spotted’ die face can be
automatically generated. In the next iteration, the spotted
geometry can be used. With the spotted die set, better quenching
results can be achieved. In addition, distortion after air cooling is
also reduced.

Mechanics of material modelling
In order to get good results in terms of distortion, it is
necessary to model the behaviour of the material precisely.

40

The mathematical description of the continuous and
isothermal cooling behaviour yields in the correct description
of the phase transformations as a function of the measured
cooling rates. At each increment of the simulation, the actual
cooling rate for the computed increment is determined and
then used to compute the phase transformations for this
increment. Like that, any cooling path can be accommodated
and it is possible to simulate correctly all possible quenching
and cooling processes.
Next to correct flow stress curves as a function of phases/
phase paths/temperature and strain rates, the material model
must reflect the evolution of the thermal strains as a function
of phases and temperature to be able to compute accurate
change in shape due to forming and quenching. In the hard
section of the part, there is only a martensite transformation
and in the soft section of the part, it is mainly a bainite
transformation.
One key effect to compute correctly distortion after
quenching is transformation plasticity – plastic deformation
that occurs only due to phase transformation evolution and
happens at applied stresses much lower as the nominal yield
strength would be.
Stress relief due to transformation plasticity is measured
with the Satoh test. It allows measuring the stress that
accumulates during cooling. The specimen is heated until a
desired peak temperature is reached. Thermal contraction
causes the accumulation of stresses, which are partly relieved
during phase transformations. A new material model has been
implemented in PAM-STAMP, which allows measuring and
modeling material behaviour along measurable phase paths.
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Satoh Test 22MnB5, -7.5 K/s
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Trends in hot forming industry
Tailor rolled blanks: Tailor rolled blanks have been increasingly
used in the automotive industry. The new VW Passat, Peugeot
308, Renault Twingo/smart ForFour and Volvo XC90 are just a
few examples for cars introduced in 2014 that had hot stamped
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Figure 5: Satoh test results for a 7.5°K/s cooling rate, 22MnB5.

Figure 2: Satoh test results for a 7.5°K/s cooling rate, 22MnB5

introduced and both cars had patchwork reinforced hot stamped
B-pillars. A ‘spot-welded’ patch reinforced hot stamped blank. In
this case, thickening regions had wrinkles but as the press went
down, they were flattened.
New grades – tailor welded blanks: Up until now, we have
only seen 22MnB5, uncoated or typically AlSi coated steels in
hot forming industry.
There have been some examples
of Zn(a)
(b)
Figure
6: Flow stress
of 22MnB5+AlSi:
after austenitization,
at 650°C
based
coatings
ascurves
well,
but the (a)
application
level
wascompared
low. with
[13], (b) before austenitization (i.e., in ferritic-pearlitic phase).
However, recently Volvo has started using 6MnB6
The heating curves for these tests are shown in Figure 7.
(commercially
known as DUCTIBOR 500, MBW 500 or phsultraform 490). Renault has also shown an example of front
rail with this material. 6MnB6 is typically welded to 22MnB5
and hot stamped.
There are also new developments among steel makers: (1) to
achieve >1800 MPa UTS levels and (2) having high elongation
grades at 1000-1300 MPa UTS levels. These materials will also be
studied at Atılım University.
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Depending on the evolution of phase transformations, those
properties are mixed. To validate the new material model,
SYSWELD is used, which is a reference in the domain of
modelling heat effects of welding and heat treatment including
phase transformations and restoring of strain hardening
during phase transformations. It uses a per phase model to
compute stresses.
Accumulated stresses, with and without transformation
plasticity, for a 100% transformation into martensite, along a
cooling rate of -50K/s, for 22MnB5 steel, are illustrated in Figure
1. In Figure 2, the stress relief is illustrated for a cooling rate of
-7.5K/s that yields in a combined ferrite, bainite and martensite
phase transformation. Both material models, the per-phase and
phase path model yield in the same results.
To simulate a part with ‘tailored-heating’ process, the flow
stress data of steel before austenitisation is required. This data is
currently being generated at Atılım University Metal Forming
Centre of Excellence for several materials. Tests are done at
Bähr DIL 805 Forming Dilatometer. Material data of nonaustenitised 22MnB5 and other grades (6MnB6, 37MnB4, etc)
will be added to a stamping material library after validation
studies are completed. Note that, before austenitisation, the
total elongation is limited to <0.1, whereas after austenitisation,
total elongation is >0.3 true strain.
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To simulate a part with “tailored-heating” process, the flow stress data of steel before austenitization is required. This data is currently being generated at Atılım University Metal Forming Center
of Excellence for several materials. Tests are done at Bähr DIL 805 Forming Dilatometer. Some
preliminary experimental results of 22MnB5 are shown in Figure 6. Material data of nonTRBaustenitized
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Realistic virtual prototyping
Simulation of hot forming requires a complex material model
that has to cover mechanical, thermal and metallurgical effects. A
new material model has been developed that allows measuring
and modelling material properties along measurable phase paths.
Different materials, and welding techniques (patchwork spot
welded, laser welded), tailored (rolled/ welded/quenched) as well
as all kind of process variations can be included in the simulation
model, which allows realistic virtual prototyping. ☐
Courtesy: ESI Group
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Adopting energy
efficiency
The article discusses the concept of
Green Press Technology, that will
offer tools and market solutions
required to address strict energy
efficiency policies, which will appear
in the short to medium term; the
need to increase competitiveness
and the need to tackle the objective
of reducing energy-associated costs.
Aritz Frojan
Technical Office Automotive Business
Fagor Arrasate
www.fagorarrasate.com

One of the biggest challenges that today’s society will have
to tackle is the need to mitigate three energy-related realities—
excessive energy dependency of industrialised nations,
depletion of the principal energy sources, and high levels of
contamination. Given the scale and urgency of these realities,
failing to address this challenge in the short to medium term
would be folly, since, as the energy consumption dependency
and growth indices show, an increasing amount of resources
will need to be invested in scientific production, as well as
energy efficiency policies, to guarantee a competitiveness
which has waned in recent years.
If we factor in that over the coming years, the global energy
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demand will increase, raising awareness on the importance of
high energy consumption in industrial facilities which seem to
be unavoidable. Reducing the environmental impact will be a
constant strategic objective. In recent years, corporate energy
costs have increased significantly, entailing a grave handicap
as regards to improving competitiveness. This has resulted in
the urgent need to reduce energy costs, encouraging policies
conducive to favouring increased energy efficiency. It is also
worth mentioning that the machine tool sector remains in the
spotlight since in the near future, the automotive and machine
tool industries, in particular, will be subject to strict CO2
emission reduction policies.
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Servo-mechanical cushion model

SPT servo press technology

Developments in moulding systems

Solution 1: A variable-flow motor-pump

Servo-mechanical cushion: One of the main areas for
improvement in the reduction of energy consumption and
energy regeneration is the cushion. Considering that servo
presses are increasingly prominent in the international
market, it was decided to develop a new concept of cushion.
This new concept supersedes the hydraulic press driven by
electric servo-motors, and using a rack and pinion mechanism,
transforms the electrical energy from the servo motor into the
mechanical power, required for the die stamping process.
This solution enables us to create an ideal architecture in the
main drive of presses with servo technology. Control is by
means of the SIMOTION platform, and is currently in the
final stage of development.
Hydraulic ECO-cushion: Taking the standard hydraulic
cushion as a reference, the company has two fully designed
solutions for reducing energy consumption through energy
savings. In the first of these, variable flow motor pumps help
to reduce consumption, thanks to their own self-adjusting
control, making it possible to reduce the necessary flow,
adapting it to the real needs of each cycle. The second, the
high-low pressure concept, is a solution devised in the
current moulding process; the facility is sized in proportion
to the needs of the moulding process. Lastly, a final solution
adds to the idea of high-low pressure, referred to above, a
servo-pump system to regenerate most of the energy
consumed during the moulding process, returning the energy
consumed in oil rolling to the buffers, or in a controlled
manner to the grid.

This solution can be installed easily into existing hydraulic
units. The current motor-pumps would be replaced by
variable-flow motor-pumps. This system allows flow control
to be incorporated into the system, totally autonomously and
without the need to install any additional software. This simple
modification allows a facility to be fitted with integrated
control, reducing energy consumption by over 30%.
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Solution 2: High and low pressure concept
With this solution, two differentiate phases can be
distinguished in the pressing process. Two different circuits
are designed to perform two characteristic functions of a
hydraulic cushion. On one hand, a high-pressure, low-flow
system is installed to pre-accelerate the cushion when so
required. On the other hand, a low-pressure but high-flow
system is designed, with the aim of performing the pick-up
and following functions, etc, and thus guarantee the speeds
required by the facility. The high and low pressure concept
reduces the installed capacity by 40%, resulting directly in a
significant energy saving. The amortisation period for this
solution is under one year and the savings in energy costs are
estimated to be five times of those obtained with solution 1.

Solution 3: High and low pressure + energy
regeneration system concept
The two solutions analysed above offer great saving
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In comparison to a conventional
press, servo technology offers
improved energy performance

potential—on one hand, optimising the needs of the cycle
and on the other, reducing the installed power to adapt it to
the real needs of other cycle. Nonetheless, scientific output in
recent years has not focused solely on the goal of developing
energy-saving technologies, rather the evolution has been
accompanied by energy regeneration technologies.
Incorporating the latter technology into Solution 2 allows
customers to achieve a high-performance facility in terms of
energy efficiency.

Presses with servo technology
Servo press configurator: The solution enables customers to
analyse different configurations for their servo press, configure
velocities and strokes, and verify that the forces required are
available for the job, in an easy and simple way, thus, obtaining
optimised configurations and offering the best solutions in
line with the customer’s needs.
In the example of optimisation with the configurer, it can
be seen how a conventional press with an 800 mm stroke and
a moulding speed of 15 m/min, can be replaced by a servo
press, with a significant increase in cadence, maintaining the
contact speed during the moulding and providing time for any
other transfer processes that may be required. That is, we use
the capabilities of servo technology to be able to vary the speed
throughout the cycle, clearly bringing forward the end of the
cycle in comparison with the conventional cycle. It is important
to mention that, in comparison to a conventional press, servo
technology offers improved energy performance: a reduction
of up to 20% in energy consumption is estimated, depending
on the facility’s operating mode. While in continuous mode,
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the improvement is not significant, in stand-by and start/stop
modes, the improvement is notable.
Syncro 3D: This entire optimisation process is costly and has
a bearing on the machine’s availability and the possibility of
implementing improvements in the cycle, in order to obtain
greater cadences. This is why Fagor Arrasate has developed
software aimed at providing support for customers’ process
engineering, in order to offer a resource with which to bring
forward all this optimisation to the completion of the project.
This software named Syncro 3D, makes it possible to assess the
feasibility of any cycle performed with a servo press, as well as
to check the possible interferences that may arise during the
transfer of the piece.

Reduction of CO2 emissions with GPT
technologies
All of these solutions for moulding systems focused on
increasing energy solutions result in a reduction of CO2
emissions in the industry through the reduced use and
regeneration of energy, as well as through the optimisation of
the production process. Also, innovation must be conceived as
the main factor in the development of new solutions in the
deformation sector. Thus, the concept of GPT (Green Press
Technology) will offer the tools and market solutions required
to address the strict energy efficiency policies that will appear
in the short to medium term, the need to increase
competitiveness, and the need to tackle the objective of
reducing energy-associated costs, since these will undoubtedly
be the priorities that will have a bearing on the market in the
not-to-distant future. ☐
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Energy efficiency for aqueous parts cleaning
Reducing the amount of energy required by a machine for aqueous
parts cleaning is one of the best ways to cut costs and lower the
environmental impact of production. This was the key finding of a
recent study of an aqueous parts cleaning machine within the
framework of the interdisciplinary research project ‘ETA-Factory’
led by TU Darmstadt as part of its drive to enhance energy-efficient
production processes. A read on…
In view of rising energy prices and constantly increasing
international competition, energy-efficient production is one of
the key issues for the German industry. As a result, domestic
companies are called upon to reduce the energy consumption of
their production, as well as their carbon footprint. To ensure
companies are able to recognise their own energy saving potentials
and to implement projects that exploit these potentials, the TU
Darmstadt initiated the research project ‘Energy Efficient Factory’
(ETA-Factory) together with 39 industrial partners. The aim of
the research project is to develop approaches for reducing energy
consumption of industrial production processes. The project
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forecasts that the thermal interconnectedness of industrial
factories, technical infrastructure, and machinery will result in
potential energy savings of up to 40%.

Parts cleaning as a field of study
Due to its increasing significance in the industry and its
partly energy-intensive processes, parts cleaning is a key element
of the ETA investigations. Optimisation solutions and energy
saving potentials for cleaning and drying processes were
examined using a spray-flood parts washer with dual-wash
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technology. Generally speaking, three optimisation steps are
feasible for energy efficient parts cleaning:
1. Reducing system and internal losses of the actual machine
through effective thermal insulation and shielding
2. Minimising internal losses through efficient energy storage,
recovery, and utilization (integrated energy recuperation)
3. Enabling and utilising intelligent power generation beyond
machine limits (interconnectedness)
Within this context, four main approaches were identified in
which the most energy saving potentials in terms of power costs
can be exploited. These included heating of process water through
external interconnectedness; heat storage and recuperation of
machine specific heat and efficient utilisation for preheating the
drying air; heat recuperation of waste air and sensor-based
process control.
Based on the total amount of energy required by the cleaning
machine, potential financial savings of up to 35% can be achieved
by the company at the current level of development and when
utilising appropriate machine equipment, process models and
intelligent interconnectedness. In line with the assembly and
process analysis hierarchy, the investigation initially focused on
heating process water with the aim of developing an exchange

technology for reproducible heat transfer. Further, to provide the
right conditions in terms of thermal interconnectedness, it must
be possible to feed existing, technical heat from the production
environment into the exchange process.

Parameters of heat exchange for heating
process water
Parts cleaning represent a heat sink within a manufacturing
chain. In other words, energy has to be supplied to the process
to achieve the required level of parts cleanliness using heated
cleaning baths. In order to be able to determine the energy
consumption of the investigated parts cleaning machine, a
standard process was defined and the influence of media
temperature, batch sizes, process model (cleaning, rinsing,
drying), and operating time on overall energy consumption
was systematically analysed. The focus then turned to the
energy behaviour of the companies— in other words, which
type of energy and state-of-the-art techniques are applied for
heating process baths – either conventional electricity for
heating or alternative energy sources such as available water
heated from solar power, co-generation or technical heat from
Advt
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The project forecasts that the thermal
interconnectedness of industrial factories, technical
infrastructure, and machinery will result in potential
energy savings of up to 40%

a district heating network.
The investigation resulted in the following definition of
requirements—the envisaged exchange technology must provide
a constant temperature of up to 75°C without the need of
electricity for heating while guaranteeing reliable operation
without any negative implications for the cleaning capacity and
quality of the process water. It should also be able to respond
flexibly to various heat sources and additionally transmit heat
faster and more efficiently than conventional power sources. This
would ensure shorter lead times and compensate any temperature
losses in a faster and more efficient way, for instance when
cleaning larger components. Moreover, there should be virtually
no losses during heat transfer in order to provide a maximum
energy saving potential of up to 35%.

The heat exchange module
The knowledge gained was used to develop a heat exchange
module that uses heat from external sources to heat up cleaning
media. In counterflow principle, a highly-efficient heat exchange
technology utilises coaxial tubes to ensure the waste heat of the
heating agent is transferred to the cleaning agent virtually
without losses before being returned to the cleaning process. To
enhance flexibility, it was made sure that electricity for heating
can be replaced efficiently with hot water from alternative
energy sources and that heat (hot water) can be supplied from
three energy sources— heat treatment processes, existing cogeneration processes or regenerative water heating applications
(solar heat).
The results show that an efficient heat exchange module
can help to reduce power consumption for media heating by
more than 90% and cut the relevant CO2 emissions
proportionally.
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Exploiting energy saving potentials
The newly developed heat exchange technology enables a
direct supply of waste heat from production environment to the
sub-process parts cleaning, thus optimising a company’s energy
balance in line with EMAS pursuant to DIN EN ISO 50001.
Consequently, it is possible to guarantee the said energy
saving potentials through efficient thermal machine shielding
and the intelligent provision of internal machine heat for drying
processes in combination with interconnected process water
heating. These energy savings additionally enhance heat emission
from machinery and help to improve working conditions in the
machine environment. It additionally reduces concentrations of
air pollutants inside the factory. As a result, the typical costs for
factory air disposal and conditioning can be saved.
The holistic approach of the ETA project makes it clear that
machine optimisation is not the only way to cut energy costs
and that there are greater savings to be achieved by thermally
interconnecting machine, factory, and production environment.

EMAS of the European Union
The Eco-Management and Audit Scheme (EMAS) is a
voluntary EU initiative designed to improve a company’s
environmental performance pursuant to EMAS DIN EN ISO
50001. EMAS acknowledges organisations that improve their
environmental performance on a continuous basis. Since July
2015, large companies that employ at least 250 staff and have an
annual turnover of more than €50 million must be EMAS
certified. The EMAS certificate is also a requirement for partial
exemption from certain renewable energy surcharges and future
relief of the electricity and energy tax for energy-intensive
companies in the manufacturing sector. ☐
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Primo system for machine tool probing
An application story on Renishaw’s Primo system used by Unimac that improves accuracy
and part conformance, while reducing non-productive time and scrap
Unimac manufactures components for railway engines,
power generation plants, cement manufacturing plants, and
other heavy engineering applications. For Unimac, maintaining
accuracy of 15-20 microns on large parts is vital.
The Primo system consists of a Primo Radio Part Setter
and a Primo Radio 3D Tool Setter. It enables automated onmachine part setting, part inspection and tool setting, helping
to eliminate manual setting errors, improve accuracy and
part conformance, whilst reducing non-productive time and
scrap. This will help increase productivity, improve quality
and boost profits. The Primo system is straightforward to
install and use, and represents a low initial financial outlay.
It also has an exclusive, enhanced warranty to offer users
peace of mind.
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Advantages of the Primo system
The Primo system is user-friendly and at Unimac, its
installation and evaluation was completed on the same day. The
Primo GoProbe training kit and pocket guide make it quick to
learn and implement the system. A key benefit is that there is no
need for extensive G-code knowledge. Simple, single line
commands are used instead of multiple lines of code, removing
the necessity for any special training.
Elaborating on the benefits of using this system, Mungale
said, “After installing the Primo system, the manpower cost,
material handling costs, material equipment and power
consumption charges were saved so no additional investment
was required. This gave flexibility to the manufacturing unit in
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The Primo system enables automated
on-machine part setting, part
inspection and tool setting

accepting orders for any size and for segments such as the
machine tool industry. The manual analysis of results was also
avoided, as the data is available on the same controller.”
“Another advantage of the system is that it combines part set
up, part inspection and tool setting capabilities in one system so
there is no need to source separate items. The Primo system is
definitely worth recommending for every engineering industry,”
he added.

Scope of the company
Mungale started Unimac in 1987, after purchasing a secondhand machine from Germany for manufacturing components
needed in sugar and cement plants. He later switched to
manufacturing general engineering components. Currently, the
company manufactures large precision parts used for railway
engines, power generation plants, cement manufacturing plants
and other heavy engineering applications. The company has its
own tool room, horizontal boring machines, floor boring
machines, HMCs and VMCs. One of the VMCs has a bed size of
4.5 m x 2.75 m.

Making a difference
Unimac manufactures precision components, such as
turbo chargers that are used in railway engines and one-off
single components, for its customers. Before the Primo
system was installed, the cycle time for machining a turbo
charger housing was 46 hours. During this process, at the
semi-finished stage, the part would be taken to an inspection
facility to be checked for flatness, squareness, parallelism
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and positional accuracy. The part would then be brought
back to the machine, and have to be realigned and set before
further machining could take place. This process would
take three hours and have to be carried out twice, meaning
that the machine lay idle for six hours during each
manufacturing cycle. In this manual process, part setting
itself takes 30 minutes.
The Primo system enables inspection to take place on
machine, removing the need to breakdown and move the part,
and reset it once it has been inspected. Now at Unimac, the new
process takes just 30 minutes, has reduced inspection time by
90%, reduced cycle time by 12% and led to a very fast return on
investment (ROI) in just four months.

Building trust
Over the years, Unimac has formed a relationship with
Renishaw and has received regular updates about new product
developments. Renishaw engineers analyse all of the machining
applications at Unimac thoroughly, and offer best practice
advice and guidance on which Renishaw products would be
most suitable for Unimac’s needs. The Primo system is the
company’s first machine tool probe.
Mungale concludes, “Since we were convinced with the
sales, service and application aspects of Renishaw, we installed
its telescoping ballbar to help maintain machine accuracy. After
this, it was easy to ascertain whether the fault was during
machining and the errors could then be eliminated. Results
from the ballbar are always perfect so a mutual trust has
developed between Renishaw and us.” ☐
Courtesy: Renishaw
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Driving towards Internet of Robotic Things
With the rapid pace of digitalisation, the smart factory in the near
future will utilise robots, leading to a situation where humans, robots
and IIoT nodes will interact and work on a co-operative basis. In this
context, the article discusses the Internet of Robotic Things, also
known as IoRT and its impact in the manufacturing sector.
Over the years, the internet revolution has redefined how we
do business today. This redefinition becomes even more relevant
when we understand that by 2020, the number of internet
connected devices would leapfrog and exceed by more than 50
billion units.
This is where Industry 4.0 comes in, i.e. evolving a ‘Smart
Factory’ which will host automation and data exchange within
the factory and to the outside world. In addition to IIoT or the
Industrial Internet of Things, the ‘Smart Factory’ will encompass
cyber physical systems and cloud computing. Further, robots will
be playing an extremely important role in the coming years in
helping humans to accomplish many tasks. In addition to the
current industrial tasks being performed by robots like operator
assistance, industrial assembly, etc, robots will also contribute
significantly in rescue management systems, military applications
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and health care.
So, where do robots fit in the ‘Smart Factory’ approach? In
fact, IIoT for robots has already been in vogue for many years
now. The current research and application trends are promoting
and nurturing this trend further and are leading to increased
evolution of internet usage in robotics and thus, IIoT aided
robotics applications. The current ecosystem provides sufficient
scope for IIoT aided robotics applications to grow further,
leading to a situation where humans, robots and IIoT nodes will
interact & work on a co-operative basis.
IIoT of robots is not all hype and real investments are being
done or are committed with IoT-ready robots, which will be soon
available in the market. Most of the major robot manufacturers
are having their strategy in place on how to address this trend
now and for the future.
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This diagram shows the synergy
between robots, IIoT network,
humans and the environment

Internet of Robotic Things (IoRT)

Current progress in resolving challenges

The Internet of Robotics Things (IoRT) is the synergy
between IIoT network & robots. Robots can monitor events,
fuse sensor data from a variety of sources and use local and
distributed intelligence to determine the best course of action.
The robots can then act to control or manipulate objects in the
physical world.

The European Union has conceived several research projects
under FP7 (seventh framework programme for research) to
address the issues related to Network Architecture. There are also
other projects which are focused on cloud computing
technologies, security issues, context aware approaches &
semantic oriented design. To address the issue of interoperability,
the European Telecommunications Standard Institute has
defined a set of specifications that provide a restful architecture to
standardise ways in which heterogeneous devices can offer
services and be accessed seamlessly.
Some of the research projects which are a work in progress
are PROBE-IT, IoT-I, ELLIOT, CALIPSO, etc. The technologies,
which are being worked on through these research projects, are
in different areas such as middleware, cloud, IPv6, user cognitive
model, security & privacy, context awareness, resource
abstraction & information centric networking.

Networking architecture for IIoT
In a factory setting, the industrial ‘machine-to-machine’
(M2M) networks have been widely used to connect equipment
across the floor to enable discrete automated processes. Since the
80’s, PLCs have used industrial protocols (like EtherNet/IP,
PROFINET I/O, etc) to establish a line of communication from
one machine to another by capturing and sending data from a
central hub. Every device uses one or a set of proprietary protocols,
so connecting one device to another means finding devices that
speak the same language.
For instance, in order to connect to an EtherNet/IP
network, the device (like a barcode reader, robot, or PLC)
must be able to communicate over the EtherNet/IP protocol.
Code developed to support these systems, data collected by
them, and the interfaces that access them are unique to each
particular system and therefore are not easily usable in other
systems. Firstly, this is an obstacle to data sharing across the
factory, since devices used for different purposes don’t always
speak the same language. Secondly, these industrial devices do
not speak the language of the internet. Data sharing over an
industrial protocol like EtherNet/IP is largely limited to the
local network and devices that use it, impeding access over the
global internet for a true implementation of IIoT. The other
overwhelming challenge is data security issues.

EM | May 2017

Major gains from research projects
The most important gain from on-going research projects is
real-time data acquisition and ability to respond in timely and
adaptive ways to market demands. Businesses will start adapting
more pervasive web-based technologies. All devices within a
factory will start to seamlessly communicate with each other
about quantity of material entering the line, getting rejected, etc.,
thus providing data to factory ERP system for inventory planning.
We will thus have Big Data from the outside world entering
the factory to drive factory working. The current topology of the
factory (leveraging industrial protocols like Ethernet/PROFINET)
will change to internet based built on open standards where
devices from multiple manufacturers will speak without barriers.
Thus, the evolution of Cloud Robotics has emerged. Currently,

53

I N D U S T R I A L R O B OT I C S | T E C H N O L O G Y

This elaborates a broad level
understanding of how factories
can aspire to implement IIoT

The new scenario will demand modifications in the current
network architecture. Traditional industrial platforms like PLCs
will be replaced by technologies that break free of device operating
system or protocol dependency. Local networks will be replaced
by cloud computing. Software will be replaced by web services
and devices that use proprietary advantage to bind factories,
which will be replaced by devices with internet protocols.
Does this mean that we have to junk our current factories?
No. Businesses with existing networks using traditional Ethernet/
IP sensors or PROFINET control devices are likely not looking to
replace their entire factory floor with HTTP devices to achieve
Internet compatibility. The investment in time and energy for
such a migration would be akin to rebuilding the factory from
scratch. Innovative industrial system manufacturers understand
this and are engineering a number of new platforms that bring
devices with and without HTTP communication capability onto
unifying web services. This is a great opportunity for companies
who aspire to be in this space and presents immense business
potential in years to come for companies who will support
undertaking modifications in the network architecture.

for Role Based Access Control (RBAC). RBAC is a method of
regulating access to computer or network resources based on
the roles of individual users within an enterprise. In this context,
access is the ability of an individual user to perform a specific
task, such as view, create, or modify a file. The main advantage
of RBAC in an IIoT perspective is that access rights can be
dynamically modified by changing the role assignments.
However, the IIoT context will require the introduction of new
forms of RBAC-style solutions, in particular considering that
IIoT data will likely represent data streams to be accessed in
real-time, rather than being stored in static databases.
There are two categories of data security which need to be
ensured – aiming at ensuring authenticity, confidentiality and
integrity of the data streams during transmission & aiming at
access control. Though mechanisms to guard against
unauthorised access to streaming data are being devised, they
are still a work in progress. The main challenge is to find
solutions for handling the identity of robots and their related
authorisation processes in a secure manner. The other
fundamental IIoT research challenge is represented by privacy
issues. The main reason that makes privacy a fundamental IIoT
requirement lies in the envisioned IIoT-aided robotic
application domain and in the adopted wireless technologies.
Currently, limited solutions are available and much of the work
is still work in progress.

Data security

Action steps for implementing IIoT

Data security is a critical issue that prevents the widespread
adoption of IIoT technologies and applications. The following
questions come up when IIoT is discussed – how to guarantee
data confidentiality in an environment where even mobile objects
are authorised to access data, how to model all IIoT fundamental
entities and their relationships to cope with privacy issues and
lastly, how to manage trust in a dynamic and flexible environment
without established relationships among actors?

A true implementation of the IIoT connects the factory
with other factories, suppliers, or customers, enabling the
factory not only to meet today’s goals but to also predict
tomorrow’s challenges. The major benefits from IIoT can be
listed as follows:
• Robots will anticipate opportunities and failures based on
external events and plan production accordingly
• Robots will perform self-monitoring and reporting
• Robots will not wait for scheduled maintenance but have a
maintenance run when they want it at the perfect time
• Improved reliability of systems, optimised processes,
reduced downtime and manufacturing flexibility ☐

the RoboEarth project does aim to develop a world wide web for
robots – a giant network and data repository.

Modifications in network architecture

Solution
One of the best solutions for data security issues is opting
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Low Cost Automation - A case study
It is necessary to comprehend the need for an automation project
before it is implemented in the shop. The article dictates the
purpose of introducing automation, how to change the approach
towards setting up automation and the ways to employ various
engineering solutions.
Presently, manufacturing industries are constantly facing the
challenge to reduce cost through productivity improvement.
Considering the uncertain volumes, increasing labour cost,
fluctuating demands and changes in customer needs, the
challenge is not to merely level up one time but also to sustain the
trend continuously.
Fluctuation in customer demand & increase in labour cost
year on year leads to product cost increase. To overcome this and
remain competitive, Productivity Improvement (PI) activities are
a must. For Indian manufacturing industries, adopting
conventional automation is still impractical in terms of return on
investment (ROI usually requires 10 ~ 15 years). TKAP develops &
encourages ‘Low Cost Automation (LCA)’ through innovative and
breakthrough ideas to achieve automation in our manufacturing
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lines at affordable cost, ensuring flexibility to change.

Definition of LCA
Generally, when we discuss Low Cost Automation, we assume
it is to implement an automation solution at the lowest cost. We
define LCA as ‘a system where man & machine collaborate &
work together, meeting expectations of the Toyota way’.
An automation, which consumes zero or very little power
(eco-friendly), with zero or minimum actuators (safety), highly
flexible & reliable in nature, which occupies less space (lean
concept), that needs zero or minimum maintenance (high
efficiency), with minimum investment and running cost, is
termed as LCA.
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Sl
No

CONVENTIONAL AUTOMATION

CRITERIA

Idea

1

Part
Movement

Power, Roller,
Conveyor, etc.

2

Part Lifting

Pneumatic/ Hydraulic/
Electric Actuator

3

Part
Pushing/

Power Roller,
Conveyor, Actuator

Pulling

drive etc.

Part
Rotation

Actuator drive

4

TKAP LCA (Karakuri)

Demerit

Idea

Merit (Unique)

Free roller Gravity Chute
Use Power
High Power
High Maintenance
More space
Less Flexible
High Cost…


Supplier
Dependency

a). No Power:
- Counter weight Karakuri lifter
b). Low Power:
- Karakuri with rope, pulley & DC motor
a). No Power:
- Power sharing
- Energy storage
b). Low Power:
- Karakuri with rope, pulley & DC motor
a). No Power:
- Power sharing
- Energy storage
- Cam & Follower mechanism

No Power
Low Power
Low Maintenance
More Compact
More Flexible
Low Cost



In-house Design,
Development &
Installation

Table 1

TKAP Tool for LCA

Need for LCA

Our tool for achieving all the above objectives of Low Cost
Automation is termed as ‘Karakuri’— a Japanese word, which
means achieving motion with no power or low power. It’s an
ancient Japanese technique to move dolls without actuators or
power. In Karakuri technique, we use different mechanisms like
rope & pulley mechanism, counter weight mechanisms, cam &
follower mechanisms, etc, to achieve unique motion or to convert
one form of motion into another like vertical to horizontal and
linear to rotary. Combining these motions together to form an
automation solution requires an engineering approach. Using
innovation and creativity, we develop unique solutions of
Karakuri automation.

The need for LCA development was identified during a
cross functional group activity – ‘Jishuken’, which means
“Time & Motion study”. This activity covers a detailed
study of each and every element of work to identify Muda
(waste or unwanted work), Muri (burden) and Mura
(fluctuation) involved in them. At the end of this activity,
Kaizens were carried out to reduce Muda, Muri and Mura
thereby increasing the value added work. The Kaizens that
require major investments were identified for Low Cost
Automation solutions.
The idea for LCA was generated by shopfloor personnel
(operator or supervisor) who in turn pitched the idea on to
our engineering team to build a concept. Then the concept was
converted into design & development by our in-house
engineering team. A prototype was developed for unique ideas
before actual implementation to check its effectiveness. A
100% in-house solution starting from idea generation till
execution & implementation in line makes this truly low cost
and appropriate.
As a collaborative effort of Jishuken & LCA, the results
were achieved in the form of manual time/effort reduction,
consequently achieving productivity improvement. The
combined efforts fetched positive results in all the 3 plants of
TKAP, not only in terms of man hour reduction and

Karakuri versus conventional automation
Unlike conventional automation, Karakuri LCA provides
safer, cost-effective, lean & maintenance-free flexible solutions
with a target ROI of less than 2 years. Different tools and
techniques used in Karakuri automation compared to
conventional automation & their advantages are charted in the
table. With increase in demand for energy efficient Kaizens to
reduce CO2 emission and move towards a green plant, these
Karakuri devices promote eco-friendly solutions by utilising no
power or low power in the field of automation.
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productivity, but also motivating and improving morale of
all employees.

Next action
As a part of Human Resource Development (HRD) for
worklife improvement, we are now setting up a ‘Karakuri
Dojo’, a training house for all TKAP employees to learn and
implement Karakuri at their work place on their own, to build
a safe and lively work environment. The training module
covers basics of Karakuri including practical demo of various
Karakuri mechanisms & models like:
• No power Karakuri
• Low power Karakuri
• Energy sharing Karakuri
• Energy storage Karakuri
Covering both theory and practice along with shopfloor
experience will enhance knowledge and skill of our team
members to overcome their work place concerns by
themselves.

Continuous Improvement (PDCA)
As a part of continuous improvement, we are also developing
Low Cost Automatic Guided Vehicles (AGV’s) as a tool of LCA
to better utilise our in-house engineering capabilities.
The journey started with development of a simple battery
operated manual dolly and now, the in-house made AGV’s can
automatically transfer parts from one location to another,
thereby, eliminating the Muda of manual conveyance of parts.
The different types of in-house AGV’s at TKAP are:
• Modular AGV
• Steering AGV
• Towing AGV
Our vision is to develop an integrated logistic solution within
the plant for all material movement using intelligent AGVs.
To conclude, Low Cost Automation is an effort to develop
effective engineering solutions that eliminate wasteful manual
effort on the shopfloor and address several aspects of performance
such as safety, quality, productivity, environment, morale and
cost, a panacea for manufacturing managers. ☐
Advt
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Manufacturer’s
guide to titanium
machining
With the growing need for titanium
in the manufacturing sector, it is
important to analyse its utility in the
production process. The article, to be
carried in two parts, discusses how to
machine these materials by
understanding its metallurgical
properties and the best technologies
to use to achieve the same.
When embarking on a path to implement machine safeguard,
titanium is one of the fastest growing materials used in aerospace
applications. The prime rationale for designers to choose titanium
in their designs is its relative low mass for a given strength level
and its relative resistance to high temperature. The metal has long
been used in aircraft engine front sections and will continue to be
used there for the foreseeable future. In fact, due to its properties,
titanium alloys are becoming more prevalent than ever before in
structural and landing gear components.
One drawback of these alloys is their poor machinability.
Over the past few years, Kennametal has invested heavily in
research & development to understand how to better
machine titanium.

Machinability of titanium alloys
Machining of titanium alloys is as demanding as the
cutting of other high-temperature materials. Titanium
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components are machined in the forged condition and often
require removal of up to 90% of the weight of the workpiece.
The high-chemical reactivity of titanium alloys causes the chip
to weld to the tool, leading to cratering and premature tool
failure. The low thermal conductivity of these materials does
not allow the heat generated during machining to dissipate
from the tool edge. This causes high tool tip temperatures and
excessive tool deformation and wear.
Titanium alloys retain strength at high temperatures and
exhibit low thermal conductivity. This distinctive property does
not allow heat generated during machining to dissipate from
the tool edge, causing high tool tip temperatures and excessive
plastic deformation wear — leading to higher cutting forces.
The high work-hardening tendency of titanium alloys can also
contribute to the high cutting forces and temperatures that may
lead to depth-of-cut notching. In addition, the Chip-Tool
contact area is relatively small, resulting in large stress
concentration due to these higher cutting forces and
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temperatures resulting in premature failure of the cutting tool.
The low Modulus of Elasticity (Young’s Modulus) of these
materials causes greater workpiece spring back and deflection
of thin-walled structures resulting in tool vibration, chatter
and poor surface finish. Alpha (α) titanium alloys (Ti5Al2.5Sn,
Ti8Al1Mo1V, etc) have relatively low tensile strengths (σT)
and produce relatively lower cutting forces in comparison to
that generated during machining of alpha-beta (α−β) alloys
(Ti6Al4V) and even lower as compared to beta (β) alloys
(Ti10V2Fe3Al) and near beta (β) alloys (Ti5553).
A generous quantity of coolant with appropriate concentration
should be used to minimise high tool tip temperatures and rapid
tool wear. Positive-rake sharp tools will reduce cutting forces and
temperatures and minimise part deflection.

Efficient coolant delivery
Beyond BLAST™ is a revolutionary insert platform with
advanced coolant-application technology that makes cutting

more efficient and effective while extending tool life.
We took an entirely different approach to machining high
temperature alloys. We determined that the most effective way to
deliver coolant would be to channel it through the insert, ensuring
that it hits exactly where it does the most good. That means more
efficient coolant delivery at a fraction of the cost of high-pressure
coolant systems.

Metallurgy
Alpha (α) alloys: Pure titanium and titanium alloyed with α
stabilizers, such as tin and aluminium (e.g. Ti5Al2.5Sn), are
classified as α alloys. They are non-heat treatable and are generally
weldable. They have low to medium tensile strength, good notch
toughness, and excellent mechanical properties at cryogenic
temperatures.
Beta (β) alloys: Beta (β) alloys contain transition metals, such as
V, Nb, Ta, and Mo, that stabilize the β phase. Examples of
commercial
β
alloys
include
Ti11.5Mo6Zr4.5Sn,
Advt
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Troubleshooting
Problem

Solution

Depth-of-cut notch

1. Avoid built-up edge.
2. Increase the tool lead angle.
3. Use tougher grades like KC5525™, KCU25™, KCM25™, or KCM35™ in -UP, -MP, or -RP geometries for interrupted cutting or KC725M™ or
KCPK30™ in “S” edge geometries for milling.
4. Maintain speed and decrease feed rate simultaneously.
5. Use MG-MS geometry in place of GP.
6. Ensure proper insert seating.
7. Increase coolant concentration.
8. Depth of cut should be greater than the work-hardened layer resulting from the previous cut (>0,12 mm/.005”).
9. Use strongest insert shape possible.
10. Program a ramp to vary depth of cut.

Built-up edge

1. Maintain sharp or lightly honed cutting edges.
Use ground periphery inserts and index often.
2. Use GG-FS or GT-LF geometry in PVD grades KC5510™,KC5010™, and KCU10™.
3. Increase speed.
4. Increase feed.
5. Increase coolant concentration.

Torn workpiece surface finish

1. Increase feed and reduce speed.
2. Use positive rake, sharp PVD-coated grades KC5510 and KCU10.
3. Increase speed.
4. Increase coolant concentration.

Workpiece glazing

1. Increase depth of cut.
2. Reduce nose radius.
3. Index insert to sharp edge.
4. Do not dwell in the cut.

Ti15V3Cr3Al3Sn, and Ti5553. Beta alloys are readily heattreatable, generally weldable, and have high strengths. Excellent
formability can be expected in the solution treated condition.
However, β alloys are prone to ductile-brittle transition and
thus are unsuitable for cryogenic applications. Beta alloys have
a good combination of properties for sheet, heavy sections,
fasteners, and spring applications.
Titanium alloys: Pure titanium (Ti) undergoes a
crystallographic transformation, from hexagonal close packed,
hcp (alpha, α) to body-centered cubic, bcc (beta, β) structure
as its temperature is raised through 1620 ºF / 882 °C. Alloying
elements, such as tin (Sn), when dissolved in titanium, do not
change the transformation temperature, but elements such as
aluminium (Al) and oxygen (O) cause it to increase. Such
elements are called “α stabilizers.” Elements that decrease the
phase-transformation temperature are called “β stabilizers.”
They are generally transition metals. Commercial titanium
alloys are thus classified as “α,” “α-β,” and “β.” The α-β alloys
may also include “near α” and “near β” alloys depending on
their composition.
Alpha-Beta (α-β) alloys: These alloys feature both α and β phases
and contain both α and β stabilizers. The simplest and most
popular alloy in this group is Ti6Al4V, which is primarily used in
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the aerospace industry. Alloys in this category are easily formable
and exhibit high room-temperature strength and moderate hightemperature strength. The properties of these alloys can be altered
through heat treatment.

Characteristics of titanium and titanium alloys
Pure: Ti98.8, Ti99.9
Alloyed:
Ti5Al2.5Sn,
Ti6Al4V,
Ti4Al2Sn4Zr2Mo,
Ti3Al8V6Cr4Mo4Zr,
Ti10V2Fe
3Al,
Ti13V11Cr3Al,
Ti5Al5Mo5V3Cr
The following are the material characteristics:
• Relatively poor tool life, even at low cutting speeds
• High chemical reactivity causes chips to gall and weld to
cutting edges
• Low thermal conductivity increases cutting temperatures
• Usually produces abrasive, tough, and stringy chips
• Take precautionary measures when machining a reactive
(combustable) metal
• Low elastic modulus easily causes deflection of workpiece
• Easy work hardening. ☐
Courtesy: Kennametal India
The second part of the article will be carried in the next issue of EM
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CNC machine simulation software

Milling cutters and inserts

CGTech has released VERICUT Software Version 8.0.2 for CNC machine
simulation, verification and optimisation. Numerous enhancements have been
added to VERICUT’s Force™ optimisation module. The updated force ‘physicsbased’ toolpath optimisation module
now receives input values directly
from cloud-based tooling, and
benefits from many new features that
streamline optimisation set-up. By
micro analysing the cutting conditions
encountered by an NC Program, force VERICUT Software Version 8.0.2
ensures NC programs have optimal
feed rates, and ideal chip thicknesses that do not exceed safe force or power
limits. Other new features include improved charts display, which enables NC
programmers and mechanical engineers to virtually see and evaluate force,
chip thickness, volume removal rates, and more in NC programs before running
on their CNC machine. VERICUT 8.0.2 contains several other helpful
enhancements to machine simulation graphic rendering, tool manager, and
VERICUT Drill and Fastener (VDAF) simulation making VERICUT faster and
easier. The company specialises in numerical control (NC/CNC) simulation,
verification, optimisation and analysis software technology for manufacturing.

Dormer Pramet has launched a new range of milling cutters and inserts. The
new addition adds an adaptable option to support a wide range of insert
shapes and operations from roughing to finishing. The SOD05 cutter reduces
tool change-over time and
inventory costs with its universal
pocket capable of carrying
octagonal, round and square
inserts. It means that the userfriendly cutter, available in a wide
range
of
diameters
from
32–125 mm, can perform face
milling, shoulder milling, slotting, SOD05 cutter
plunging and ramping in steel,
stainless steel, cast iron and non-ferrous materials. To support the new cutter,
the company has added to its range of octagonal (OD), round (RD) and square
(SD) inserts. The OD insert has eight cutting edges and low cutting forces,
while the RD inserts are suitable for high feed roughing, shallow profiling &
ramping and the SD inserts have four cutting edges. The company has also
announced a new range of small diameter cutters (12 – 40 mm) to offer further
economical milling options.

CGTech India Software Solutions | Bengaluru
Email: Elias.Pinto@cgtech.com | Tel: +91-80-2318-6981

Email: info.in@dormerpramet.com| Tel: +91-124-470-3825

Dormer Pramet | Gurgaon

Modular standard machines

Energy chains

EMAG offers modular standard machines that combine various technologies
and generate flexible line solutions. The machines are productive, fast, flexible
and compact. It features operations, such as turning, gear hobbing, deburring/
chamfering – including
automation, all from one
resource. It provides
turnkey solutions for the
complete process chain
and is a modular
machine integrated with
automation. This concept VL series machines
leads to easy line set up
and the system requires fewer operators and provides easy maintenance. The
cycle times are minimised due to short travel distances for loading and
machining. The TrackMotion automation system performs the entire part—
transportation process, including turning the parts. The use of stacker pallets
allows autonomous operation for hours. The vertical pick-up turning centres in
the VL series are an example of a new machine concept from the EMAG Group.
The vertical pick-up turning centres of the VL series were developed specifically
for the production of precision-chucked parts, such as sprockets. There are
four versions of the VL machine to cover the widest possible range of parts.

igus has developed the E6.1 series of e-chains for extreme dynamics
with very low noise. This can be used for applications where very
low-abrasion energy chains are required, for example, in the clean room
in semiconductor manufacturing.
Instead of a pin/bore connection,
elastic polymer spring elements in
the side elements serve as
connectors for a dampened and
very smooth running of the chain.
The very small pitch and contour
of the chain links ensure that the
polygonal effect is reduced to a
minimum and the chain rolls very
smoothly. Thanks to the narrower E6.1 series of e-chains
design compared to the E6, roughly
30% can be saved with the same inner dimensions. For all installation
sizes of the E6.1, the crossbars can be removed along the inner and
outer radii, so that quick filling is possible. The means that when the
chain is already installed in the machine, additional cables or hoses can
easily be drawn in. Almost all of the crossbars are also equipped with a
grid marking.

EMAG India | Bengaluru
Email: sales.India@emag.com | Tel: + 91-80-42544400
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High speed press

Inserts for face milling tools

Li Ye Machinery offers high-speed, high-precision C frame press that is
widely used in computer, computer connector, mobile phone, automobile and
electronic industries. When the press is
running in high press mode, it has the
unique character of BDC stability and
mass balance device, which both
decrease the vibration of machines
dramatically. Currently, the company has
gap frame and straight slide types of high
speed presses in the company's product
line. The force of the presses range from
150 KN to 800 KN in order to satisfy
high-speed C frame press
customer requirements. The press is
designed for the operator’s convenience
with computer control system, brake and error correction display on screen.
The company products and solutions are also a valuable decision towards the
field of delicate precision progressive stamping and it has experiences in
producing high speed presses. The presses prove itself as a reliable and highquality product. By producing the high-speed precision punch press for more
than 10 years, the company insists on the principle of quality controls.

MMC Hardmetal offers geometry of the Double Z inserts for the new WSX
series that takes face milling to a new level of usability. It produces low cutting
resistance, making it ideal for all
types of machines, from low
power through to heavy duty
types. This level of cutting
resistance is only usually
associated with conventional
single sided positive inserts and
allows end users to increase
machine utilisation. The new
WSX series
moulded SNMU and SNGU G class
type inserts used on the WSX
cutter have all the attributes of a single-sided positive geometry insert, and
also have the advantage of being double sided with a cost saving, 8 cutting
edges. A predictable and safe performance is demanded by today’s customers
and the WSX series meets these criteria with strong insert clamping and an
Anti–Fly mechanism. The series comes complete with a comprehensive range
of insert grades to cover a huge range of material applications, from carbon
and alloy steels through to heat resistant materials and hardened steels.

Li Ye Machinery | Taiwan

MMC Hardmetal India | Pune

Email: info@liye-presses.com | Tel: +886-2-2207-1818

Email: mayur.kulkarni@mmci.co.in | Tel: +91-20-6520-8430

Force measuring system

Insert grade for steel turning

SCHUNK offers MAGNOS force-measuring system that provides an intelligent
magnetic clamping solution. The measuring system captures the individual
position and size of the workpiece,
which is located on the magnetic
chuck, and this precisely determines
the individual clamping force. The
system sets the condition for a
continuous process control and an
automatic adjustment of the
processing parameters on the size
and nature of the individual
workpieces. For example, in the case
that a large number of poles are
MAGNOS force-measuring system
covered by a workpiece, the feed rate
or cutting speed (due to the high
clamping force) can be individually increased; therefore or in the case of a low
pole coverage or weak ferromagnetic workpieces, it can be reduced and a
process-stable machining is ensured. Potential fields of application of the
system are machining of medium to small batch sizes with fully automated
parts handing, as well as machining, where a comprehensive process
monitoring is required. The system paves the way for Industry 4.0.

Seco Tools has expanded its family of Duratomic technology-based TP grades
to include TP3501, a grade that provides optimal application security. The new
grade is ideal for steel turning applications that involve heavy interruptions, less
stable machines, small internal
features or weak setups due to
part size or shape. TP3501 joins
TP2501, TP1501 and TP0501 to
complete the grade offering for
steel turning and features Seco
Tool’s
latest
Duratomic
technology-based coatings for
TP3501
high and reliable performance
in specific cutting materials
and applications. Duratomic technology manipulates coating components at an
atomic level to achieve improved mechanical and thermal properties. The new
TP grade also incorporates Seco’s Edge Intelligence concept – an integration of
extensive high-performance insert experience and knowledge that makes
every cutting edge count. The grade features chrome used-edge detection,
which allows a user to instantly identify when an edge has been used, thus,
reducing potential waste. The comprehensive range for TP3501 includes nearly
400 inserts in a wide variety of available geometries, the widely applicable M6.

SCHUNK Intec India | Bengaluru
Email: info@schunk.com | Tel: +91-80-40538999

Email: seco.india@secotools.com | Tel: +91-2137-667300
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Slitting total solutions

Servo feeders

Toa Dr Enterprise offers simple, effective and easily set-up slitting solutions to
achieve optimum results. Aerospace, automotive and electronic part industries
are just a few sectors currently utilising the company slitting solutions in their
manufacturing processes. Due to the
increasing demand for materials such as
bimetal, titanium, nickel alloy, silicon
steel and non-ferrous alloys, the company
has developed solutions to meet client’s
needs and produce products with high
precision and quality assurance. Because
customers’ requirements for the cutting
quality are getting increased, the Slitting solutions
company has also devoted to the R&D
and production of the whole slitting producing line to meet customers’
requirements and have earned several patents, by manufacturing slitting
machine, slitter knife, spacer, and peripheral accessories. Besides the standard
models, it also modules special specifications on the products and develops
professional slitting solutions for use across a variety of industries, with an eye
on quality, efficiency, economy and originality of design. Solutions include
slitting lines, slitter knives and peripheral accessories.

Toptran Machinery offers feeder TLN7 3 in 1 whose design provides efficiency
and space saving, featuring the uncoiler, straightener and feeder all in one
seamless design. It provides cutting edge to the stamping industry.
The feeder provides a guarantee
quality & performance. The care that
Toptran takes in its design
construction, assembling along with
its precision, durability together
makes this an ideal choice for the
pressing requirement. It is an ideal
machine to materialise in the press TLN7 3 in 1
automation industry and face
seemingly insatiable customer demands. It has an electric eye loop control
system; feed and work rolls with hard chrome plated treatment; outgoing
catenary to assist and support the material; hydraulic hold down arm device
with motorised wheel; the feeding line can be easily adjusted by motor;
uncoiler with inverter control; reference indicator adjuster; hydraulic coil tip
de-bending device; hydraulic in-feed pressing device as well as peeler
extension support. The company designs accommodate the full range of
material specifications in the 3C industry.

Toa Dr Enterprise | Taiwan
Email: sales@slitterline.com | Tel: +886-2-29957607

Email: toptran@toptran.com.tw | Tel: +886-3-359-5628

Toptran Machinery | Taiwan

Grooving and parting off tools

Strip and wire forming machine

Walter Tools offers Walter Cut MX—a tool for grooving and parting off
that adopts proven technology and eliminates the weaknesses of existing
systems from competitors.
The self-aligning, tangential
clamping of the MX system
and the dowel pin location
in the insert seat lead
to greater repeat accuracy,
stability and process reliability.
Furthermore,
unlike
comparable systems, it is Walter Cut MX
impossible to fit the inserts
incorrectly in the Walter system, which makes handling completely reliable.
In addition to the high-precision tool holder system with precision cooling,
the Tiger·tec® Silver PVD cutting tool materials of the indexable inserts also
ensure maximum tool life. The inserts themselves have four precision-ground
cutting edges. Cutting depths of up to 6 mm and cutting widths from 0.8 to
3.25 mm are available in the standard range. The company provides
customers with custom sizes and designs, e.g. an insert to produce a radial
groove with a chamfer measuring up to 5.65 mm wide, in the shortest
possible delivery time via Walter Xpress.

Yih Shen Machinery offers YSM CNC-39T strip and wire forming machine
that is of high processing specifications, such as the processing
competence of 1.5-6.5 mm wire diameter, 60 mm maximal width of strip,
0.8-3.0 mm thickness of strip,
150 ppm of maximal forming
speed,
and
many
other
advantageous features. The
machine size is optimal at
3500×1800×2350 mm with a
total weight 6.8 tons. The
machine has a maximum forming YSM CNC-39T
speed of 150 ppm; press
capacity of 40 tonnes; a feeding rate of 2 HP (1.5 KW) and a press rate of
15 HP (12 KW). 40% of the company machines are used for the automotive
and motorcycle sectors, and another 40% is applied for the miniature
circuit breaker sector. The rest is for other sectors. YSM products are
manufactured with worldwide state-of-the-art techniques, which ensure
high productivity, high precision, high reliability and long lifetime. To
provide high-quality machines, the company has dedicated in R&D. The
company puts efforts in tool designing & development to provide highquality tools and relative technical support.

Walter Tools | Pune
Email: cilvina.pereira@walter-tools.com | Tel: + 91-20-3045-7347
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MODULAR STANDARD MACHINES COMBINE VARIOUS
TECHNOLOGIES AND GENERATE FLEXIBLE LINE SOLUTIONS
PRODUCTIVE

FAST

HIGHLIGHTS

+

Turning, gear hobbing, deburring / chamfering – including
automation, all from one resource.

+

Process example: Soft turning the 1st side, soft turning the 2nd side,
gear hobbing. Turnkey solutions for the complete process chain.

+
+

Modular machine integrated with automation.
This concept leads to easy line set up.

FLEXIBLE

COMPACT

+
+

System requires less operators and provides easy maintenance.

+

The TrackMotion automation system performs the entire part
transportation process, including turning the parts.

+

The use of stacker pallets allows autonomous operation for hours.

Cycle times are minimized due to short travel distances for loading
and machining.
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RNI No. MAH/ENG/2010/34603

Industry applications

HigH Productivity
Head cHangeable
drill for
large diameter
Holemaking

neW
Head-cHangeable
drill
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