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E D I TO R I A L

Customer satisfaction
is the key to success!
Globalisation and technological advancements have introduced
flexibility and variations in products and services resulting in increased
competition where customers have a choice to choose suppliers with
reputable standards for quality, reliability and customer satisfaction. So,
companies need to focus on developing innovative strategies which will
help them gain competitive edge in the market. And downturn is the
best time to do that. The Cover Story in this edition discusses the topic
of customer satisfaction, the key elements needed to fulfil customer
demands for timely delivery while also assuring manufacturing
profitability, with examples from the machining area.
The topic for Industry Focus and Viewpoint sections in this issue is
Cutting Tools. Manufacturers are always in search of a good compromise
between the quality of machined parts and the machining time in order
to reduce the costs. Selection and application of cutting tools play a very
important role in an efficient machining process, leading to substantial
savings in machining time, improvement of workpiece surface quality
and tool life, thereby resulting into overall cost reduction and higher
productivity. Check out these sections to know more on these lines.
In the Tech Focus this time, we have featured articles on Machining
Centres and Coolants & Lubricants, which highlight new applications
with case studies in these areas. Besides, there are many more articles
on various other interesting topics in this issue, along with interviews/
comments from industry leaders/experts.
With this issue, EM completes ten successful years. We reiterate our
commitment to maintain a good industry interface, keep you informed,
month after month, about the latest in the world of manufacturing.
Watch out for the tenth anniversary special issue of EM next month.
Till then, happy reading!
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Sameer Kelkar

CEO AND R&D HEAD
GRIND MASTER

Living in a period with game-changing
technologies coming to the forefront to
transform manufacturing as we know
it, while at the same time creating sociopolitical-economic ramifications that
reverberate across the world, is definitely
a most interesting time.
As the manufacturing industry in India
tries to grapple with the onset of electric
vehicles, tackles a recession in both India
and globally, how prepared are we to
convert these dynamics into opportunities?
The manufacturing industry in India
has traditionally been lagging behind
global technology leaders by several years.
Automotive manufacturing technology
developed in USA and Europe in the early
1900s, appeared in India only in the 1950s
and 1960s. Robotics and CNC technology
showed its prowess in Europe and Japan in
the 1960s, while India started embracing it
only in the 1990s. A nation of innovative
engineers has attempted to catch up with
technology powerhouses with several
decades of a head start.
The game changers mentioned above are
a field leveller. Innovative enterprises with
focused R&D efforts for developing original
12

COMMENTS & COMMENTARY

GUEST | EDITORIAL

THE CURRENT PERIOD
OF SLOWDOWN IN INDIA
IS AN IDEAL WINDOW
TO REDEFINE VISIONS
AND MISSIONS
products and solutions truly have a once in a
100 years window of opportunity to leapfrog
technology levels and be a leader. Taking
cue from Indians in software, healthcare,
telecom industries that have been known
to build globally recognised enterprises,
manufacturing industry leaders must pick
the gauntlet and bring to reality the vision
of Make in India with a global perspective.
Battery manufacturing, for example,
is a field that has tremendous scope for
both, product and process development.
Closer to the domain that I work in, that
is metal finishing, I will cite an example
of Electronic Power Steerings (EPS) that
are recent phenomena. Critical elements
of EPS, like steering rack bars, now
have features, such as, ballscrews, which
also require superfinishing operation
for smooth motions. We patented a

technology in this domain and have been
successful in being a leader in this niche.
Similarly, several other elements of the
new generation powertrains are creating
opportunities for us to leapfrog.
The current period of slowdown in
India is not only a wake-up call for the
manufacturing industry, but also an ideal
window to redefine visions and missions.
We should reorient from a growth agenda
to a technological innovation agenda. As
e-commerce start-ups have shown us, if
there is a cool technology, then exponential
growth follows. Spurring design thinking
in the organisation, pumping resources
and more importantly, intellect into
research and development, leveraging
young talent are some of the tactics the
industry needs to fast apply.
As we are inspired by the achievements
of fellow Indian scientists at ISRO,
developing out-of-the-box solutions to
challenges let us create our own inspiring
stories of breakthrough technology. Let us
begin experiments with a jugaad, but end
them with a solid engineering product that
commands respect across the world. Let us
innovate for becoming a global technology
powerhouse. ☐
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Doosan Bobcat starts manufacturing plant in Chennai

Doosan Bobcat recently started the commercial operations of its first manufacturing facility at Gummudipoondi, near
Chennai. Initially, the company will produce backhoe loaders completely designed and developed by its engineering team
based in Chennai. The B900 Backhoe Loader would be officially launched in October this year, said the company. The
company said in a statement that it plans to invest ₹190 crore over the next five years. The new, state-of-the-art factory,
spread across 21.6 acres, has fabrication, warehouse, assembly and paint shop facilities. It has a capacity to produce 8,000
units per annum. Talking about the company’s new factory, Scott Park, CEO, Doosan Bobcat, adhered, “This new facility
will cater to the increasing demand for backhoe loaders to support the development of India’s infrastructure and construction
segments. India is one of the key markets for Doosan Bobcat to maintain the global leadership in compact segment.”

Aequs gets accredited with AS9100D certification

Aequs recently got accredited with AS9100D certification for its superior Quality Management System (QMS). This certification
enhances the credibility of a QMS and is intended for organisations that design, develop and provide aviation, space and
defence services. Also, it is a testament that enhances the organisation’s ability to cater to a global audience. It also indicates
that the organisation is process-oriented and helps build effective employee and supplier relationships. Discussing the further
advancements, Rajeev Kaul, MD, Aerospace and Group CFO, Aequs, cited, “The certification will augment Aequs’ status as a
preferred OEM supplier among global players. Its use further results in improved quality, cost and delivery performance through
the reduction or elimination of the customer’s unique requirements, effective implementation of the QMS and wider application of
good practices. It has been our constant endeavour to ensure that our customers receive products and services with
unapparelled quality, safety and reliability that meets global regulatory standards.”

Chennai Machine Tool Expo 2019 brings technologies at the doorsteps of Tamil Nadu

IMTMA recently organised the first edition of Chennai Machine Tool Expo (CMTX) at the Chennai Trade Centre, which provided
a platform for the growth of regional machine tool industries based in Tamil Nadu and South India. The show featured around 55
exhibitors from India, Japan, Korea, Singapore, and USA, showcasing the latest technologies in metal cutting and metal forming.
The machines and accessories on display are expected to serve the needs of key user industries, such as, aerospace, defence,
railways, automotive, medical engineering, construction, information technology and electronics.
Speaking about the auto sector disruptions, the Chief Guest for the expo, Srivats Ram, Managing Director, Wheels India,
Past President of ACMA and Governing Board Member of Advanced Manufacturing Technology Development Centre said,
“Overall manufacturing scenario is volatile and industrial units need to be cautious while investing in new areas and embarking
on expansions. Although capacity addition may be less, the situation will improve. He further added, “There is a large pool of
SMEs in Chennai which provides the potential for growth and exhibitions like this, which are key enablers.”
Stating his views on CMTX 2019, Indradev Babu, President, IMTMA said, “IMTMA has always played an enabler role in the
development of the machine tool industry and this expo is one such initiative to bring technology at the doorsteps of the industrial
units located in Tamil Nadu and South India.” Earlier in his welcome address, V Anbu, Director General & CEO, IMTMA averred,
“This expo will bring immense value to SMEs based in Chennai. We have 55 companies participating from 5 countries.”
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MG Motor lines up ₹ 2,000 crore investment

MG Motor India recently lined up a fresh investment of ₹ 2,000 crore on developing new products and expanding its
production capacity. Informing about the fresh investments, Rajeev Chaba, President & MD, MG Motor India, cited,
“This investment is to build more capacity at the Gujarat plant, while part of the funds will also be used for new
product programme, vendor tooling and product engineering.” He further added, “We are trying to produce 3,000
units per month now and the ultimate aim is to reach a capacity of one lakh units by the end of next year.” At a time
when manufacturers have been laying off workers due to lower production and subdued demand, MG Motor, part of
Chinese automaker SAIC Motor, will also hire more people at its plant. The company plans to launch a seven-seater
version of Hector and will also roll out an electric car, ZS EV. It has so far already invested ₹ 2400 crore in India.

IMTMA elects Indradev Babu as President

The Indian Machine Tool Manufacturers’ Association (IMTMA) held its 73rd Annual General
Meeting (AGM) at the Bangalore International Exhibition Centre (BIEC), where Indradev Babu,
MD, UCAM, was elected as the new President of IMTMA. Babu will succeed P Ramadas, MD, Ace
Manufacturing Systems as IMTMA’s President, while Ravi Raghavan, MD, Bharat Fritz Werner,
was elected as the new Vice-President of IMTMA. Also, the new executive committee of IMTMA
for the year 2019-2020 was formed. Earlier, in a special session at the AGM, Kamal Bali,
President and MD, Volvo Group India, said, “The slowdown that we see in the auto sector is
cyclical and the industry should continue its efforts in digitalisation, innovation and providing
solutions that are economically and environmentally viable.” Further, he elaborated that the
industry should move from the earlier definition of VUCA (Volatility, Uncertainty, Complexity and
Ambiguity) towards a new definition of VUCA, i.e. (Vision, Understanding, Clarity and Agility).

Siemens announces 1,000th steam turbine completion milestone from Vadodara factory

Siemens recently announced for its steam turbine factory in Vadodara with the roll-out of the 1,000 th steam turbine from the
factory. The 1,000 th turbine is a 29-megawatt (MW) waste heat recovery steam turbine for JK Cement. Waste heat recovery
is an economic method to increase the overall efficiency of the plant and, thus, lower fuel demand.
The company’s steam turbine factory in Vadodara manufactures steam turbines of up to 200 MW for the domestic and
overseas markets. The factory, with its world-class facilities, has been operational since 2004 and is an established Centre
of Competence for steam turbines from 2 to 100 MW used in industrial applications. Spread over an area of 6500 square
metres, the factory manufactures single-stage and multi-stage steam turbines for industrial applications in addition to
providing after-sales and repair services. Also, the company’s steam turbines have set the industry standard with an overall
efficiency of more than 48 per cent and maximum reliability. They also comply with the most stringent environmental
standards. The company offers a full spectrum of 50 Hz and 60 Hz steam turbines.
Explaining the company’s position in the Indian market, Gerd Deusser, Head – Gas and Power, Siemens, stated,
“Siemens has maintained its strong market position in the power generation sector in India with a significant installed
generating capacity operating on Siemens turbines. The latest milestone further solidifies Siemens’ standing in the industrial
applications space. The company has a wide portfolio across the energy value chain to meet customer requirements.”
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MARKET | INTERVIEW

“The start-up ecosystem in India
possesses a huge amount of scope”
…says P M Ravikumar, Sales Director - SOLIDWORKS India, Dassault Systèmes, in this
interview with Juili Eklahare. He explains the work the company is doing to help start-ups
flourish, how ecosystem on cloud will be handy for the new age start-up and the work it is
doing with the accelerator and incubators to help the hardware start-up. Excerpts…
Can you tell us about the Global Entrepreneur Program launched
by Dassault Systèmes last year? How does this program help Indian
start-ups and entrepreneurs achieve groundbreaking innovation?
The Global Entrepreneur Program is a worldwide initiative
launched by Dassault Systèmes SOLIDWORKS to provide and
facilitate the start-up companies’ dream of converting ideas
into reality by giving access to latest technology solutions for a
period of time. We realised that these start-up companies need
the product design tools to initially build
and prototype their first product before it
gets manufactured. So, we encourage them
to approach us through the Entrepreneur
Program and get access to the latest software
solutions at no cost for a limited time period
till they build the prototype. As a part of the
program, our extended partner community
also provides necessary technical know-how
to use the solutions to the start-up companies.
How many start-ups are you working with in
India right now? What kind of profile are you
looking for when you choose start-ups through
the incubator and accelerator route?
We are working with more than 150
start-ups in India, wherein we have provided our software
tools to design and prototype their products. In a year, we look
forward to sign up to 40+ start-ups under the Entrepreneur
Program. Besides, we also work with the accelerator and
incubators to help the hardware start-up, as many of them will
be incubated from the incubation cell/centre for a period of one
to two years. Once they are out of the incubation cell, they are
classified as start-up/entrepreneur companies and we continue
to provide them with our software solutions for their design &
development activities.
In parallel to this, any new start-up can also apply online
and enroll for the Entrepreneur Program. Our early engagement
team will scrutinise their applications, do the due diligence and
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recommend for the confirmation. Once approved, they will be
provided with our software and platform. The basic parameters
that we look for in the applications are—how innovative their
product concepts are, how it brings value to humanity, does it
have the environmental conservation and protection benefits, is
it sustainable and green, how is the business plan developed for
it, the potential investors’ and funding partners’ background,
key consultants roped in for the development and so on.
What is the importance of connecting designto-manufacturing ecosystem on cloud for
start-ups?
As globalisation has been disrupting the
way we do business today, designing and
manufacturing anywhere is the ‘mantra’.
Ecosystem on the cloud will be handy for the
new age start-up to find the best partners for
their design to manufacturing requirements.
As a start-up, it will always be a challenge to set
up the necessary infrastructure. In that case,
any design and manufacturing solution on the
cloud provides them the option of scalability,
depending on business requirements.
What are the high growth areas for your company and what is your
strategy to expand the SOLIDWORKS ecosystem in India? What do
you have planned next for SOLIDWORKS India?
The start-up ecosystem in India possesses a huge amount of
scope to grow. Our primary focus is on the manufacturing
sector, and we are committed to empower manufacturing startups in India. Our strategy is to get more start-ups onboard over
the next few years. We would engage with start-ups directly and
through our Value Added Resellers, help them with training,
co-marketing opportunities and design guidance. We also help
them to connect with the investor community. Over the last two
years, we have engaged with 32 incubators and accelerators,
including the NASSCOM 10,000 start-up initiative. ☐

EM | Oct 2019

S TA R T- U P | I N T E R V I E W

“Our vision is to see India as a complete
electric vehicle-enabled country”
…says John David Bandela, Founder & Chief Marketing Officer, Atom Motors, in this interaction
with Anvita Pillai. Herein, he discusses the status of EV adoption in India, the products invented by
Atom Motors, strategies adopted to amplify their market share and more. Excerpts…
The Indian government has set ambitious targets for EVs in
India, and there are various companies running the race to
achieve these targets. What were some of the reasons that
propelled you to begin Atom Motors?
The journey of Atom Motors began during our college days;
when we graduated in 2017, we won the best start-up idea
in our university, which boosted us to start working on the
idea. The idea of clean and sustainable mobility was the
major reason why we started Atom Motors.
E-cycles are quite new to the Indian market,
and the concept of EV, too, was something
new to the Indian market when we started,
with very less players and a lot of markets
to be explored. We were ascertain that EV
would be the future, and today, we are one
of the players in the market. The targets set
by the governement have been like a fuel to
our idea. We have been encouraged by many
initiatives of the government. We believe that
the more companies that venture into this
EV market, the more we would experience a
healthier start to the EVs in India.
E-cars and super e-bikes are being manufactured
by various automobile companies, but e-cycles are a unique
invention. Can you tell us more about it? And how are these e-cycles
better than the usual ones?
The e-cycles developed by us —‘EEL’— are an everyday gear
that will help reduce the traffic in cities and congestion on
roads. They are a universal product that can be used from
a student going school to retired senior citizens. The design
is unique because of the comfort and styling added, and our
latest lineup has a better control. The technology used in EEL
is advanced compared to the other e-cycles available today.
We have three different models, all of which are equipped
with the most advanced motors and batteries, giving better
performance to the user. Wanting to give more experience to
the user, our advanced models will have mid-drive unit (middrive motor), onboard screen for displaying user related
information, such as location, battery, etc. The battery is
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integrated in the chassis, which would be easily removable
and can be charged.
What is Project X? Can you share some details about this secret
project of yours?
Project X is a secret project of our start-up, it’s a dream of our
hardwork that we are turning into a reality. We will reveal the
details very soon.
Like mentioned, various companies are entering
the market offering e-cars and e-bikes. How are
you planning to have major market share in this
crowded market?
There are a lot of companies entering into
the EV segments, like e-cars and e-bikes,
and many start-ups are working on e-cycles
too, but that is where our unique product
lineup is coming into play. We see a large
market potential, which has still not been
explored. We have some planned market
approach; for instance, we are planning to
launch products with advanced features
and have value for money, gain the users’
trust with reliable products and services.
We will be starting with a limited market and then expand
throughout the country, and if possible, overseas too.
What is the mission and vision of Atom Motors? And what are
some of your goals that you’d like to achieve in the next 5 years?
Our vision is to see India as a complete electric vehicle-enabled
country and try our part to be one of the drivers to drive India
electric. Our mission is to provide advanced and reliable
tech-rich products to our customers. We see the future of EVs in
India; the awareness on the necessity of electric vehicles is rising
but we still need to develop the infrastructure for the batteries
and motors. We are planning to have a more aggressive product
lineup in the coming years and upgrade with the technologies.
We will soon be venturing into the e-bike market with new
variants of e-bikes; we already have work going on for the
battery and motor manufacturing. ☐
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LEADERSHIP INSIGHTS

Strategic vision
for acceleration
John Kotter

AUTHOR, MANAGEMENT CONSULTANT &
CO-FOUNDER, KOTTER INTERNATIONAL

Deemed by many as the mandate on
leadership and change, John P Kotter’s
ideas, books and company (Kotter
International) have assisted people around
the world to better lead their organisation
in an era of rapid change. His works and
research on the steps needed for successful
leadership and change have helped renovate
various organisations around the world.
After serving as a full-time faculty for 20
years at Harvard University, Kotter retired
in 2001. In 2008, he co-founded Kotter
International, wherein he explored the new
rules of leadership and the importance of
lifelong learning in a business world that
reinvents itself every day.
Kotter, through his work, explains that,
change can happen only if the whole company
wants it, and it is essential to create a sense of
urgency around the need for change, which
will help spark initial motivation to kickstart the process of change. He also expounds
that managing change is not the only factor
that will bring the reformation; it is essential
for a leader to take strong visible support
from the crucial people in an organisation
and lead the change.
22

EFFECTIVE LEADERS HELP
OTHERS TO UNDERSTAND THE
NECESSITY OF CHANGE AND TO
ACCEPT A COMMON VISION OF
THE DESIRED OUTCOME
The author believes that a manager
deals with complexity, whilst a leader deals
with change. Hence, to have a successful
organisation, a leader needs to have a steer
clear vision and set a goal to work towards.
As a leader, it is also important to align
people with the vision of the company,
while conversely motivating and inspiring
them. Through his theories, he furthermore
clarifies that leaders are not restricted to
strategies. In fact, a leader gets involved in
the implementation, too. Kotter accentuated,
“Effective leaders help others to understand
the necessity of change and to accept a
common vision of the desired outcome.”
Kotter’s concepts on leadership have tried
to create an eccentric differentiation between

leaders and managers. The theories by him
demand to create a strong understanding that
leaders don’t manage change, they promote
it. It is important that there is a vision for
change, which is communicated strongly and
frequently. He further speculates that many
projects fail because victory is declared too
early. Real change runs deep. He heightened,
“Transformation is a process, not an event.”
Time and again, Kotter’s researches
and theories on change and leadership have
helped businesses soar to success for over
three decades. His signature no-nonsense
style writing, conscience and authoritative
guides have built a platform for successful
transformations in organisations. His works
continue to march towards achieving his goal
of ‘millions leading, billions benefitting’.

Anvita Pillai
SUB-EDITOR & CORRESPONDENT
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VOLLMER unveils NEW
Grinding / Erosion Machines
Germany based sharpening specialist VOLLMER has launched two
new machines at the recently concluded EMO 2019 metalworking
trade show at Hannover. They are VGrind 340S which is a 5 Axes Tool
& Cutter Grinding Machine & VHybrid 360 which is a 5 Axes Tool &
Cutter Grinding + Erosion Machine. Both the machines are based on
the tried, tested, rigid & accurate VGrind technology. A brief description
of each machine is as below;
VGrind 340S
It is suitable for producing
and resharpening extremely small carbide tools with diameters between 0.3
and 12.7 mm. Such drills and milling cutters are in particularly high demand in sectors
like car manufacturing, the electronics industry and medical engineering, where assembly spaces and
components are becoming smaller and smaller. The automation options like the pallet magazine and free
arm robot allows tool manufacturers to use the rotary machining tools for unmanned production at any
time of day. The machine can be used for production & re-sharpening of rotationally symmetric tools.
The machine features two vertical spindles for different grinding wheel sets, which makes it possible to
reduce non-productive times. Five perfectly harmonised CNC axes achieve interpolation with short travel
distances for the linear and rotary axes, which in turn reduces the time required to machine workpieces.
In addition to the rotary axes, the linear axes are also designed as direct drives (linear drives) for the first
time. Unlike balls crews, these axes are non-contact drives and are therefore not subject to wear. The
machine also features a shaft rest to ensure optimum concentricity & a back rest is available as an option
for longer drilling tools. The machine also has a replaceable dressing device for the grinding wheels to
achieve optimum concentricity and axial run-out for the wheel packages. A roughing unit enables the
abrasive coating to be opened during production. In addition, the wheel coolant nozzles can be replaced
automatically, just like the wheel packages themselves. The machine also allows simultaneous change of the workpiece & the tool (grinding
wheel) thereby saving non-productive time.
VHybrid 360
This machine combines technologies and experience that VOLLMER has gained in the fields of
grinding and eroding over many decades. It can be used to machine carbide or PCD (polycrystalline
diamond) tools in one set-up. The VHybrid 360 not only provides tool manufacturers with high efficiency
for reduced machining times, but also maximum precision. A wide range of automatic settings enable
unmanned use of the machine around the clock with the use of wheel changer & the workpiece
changer. With the new VOLLMER tool manager, users can manage the automatic switching of up to
eight grinding or eroding wheels intuitively.
The machine uses the bottom spindle for grinding and eroding, while the top spindle is reserved
exclusively for grinding. The machine can be used to produce different machining tools, which are
used for machining procedures with materials such as wood, metal or composite materials. Also the
machine gives tool manufacturers the flexibility to perform fully-fledged grinding and eroding processes
on standard and special tools – regardless of whether the blanks are made of carbide, sintered PCD
or soldered diamond plates. The range of tools possible are diameters of up to 50 mm and lengths of
up to 360 mm.

For more information please do visit our website www.vollmer-group.com/en
or contact us at info-india@vollmer-group.com or call on 080 – 4171 1155
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Customer satisfaction

WITH RELIABLE MANUFACTURING
PROCESSES

Customer satisfaction happens to be a vital element than any other factor in industrial
triumph. After all, as the adage goes, ‘the customer is always right’. However, when
planning and implementing machining processes, manufacturers generally focus on
manipulating elements of their internal operations and may lose sight of the end purpose
of their work – assuring customer satisfaction. The cover story explores how on-time
delivery of machined components is one of the crucial aspects to customer satisfaction,
where waste elimination in the manufacturing process also plays
an important role. Moreover, we take a deeper look at Quick
Patrick de Vos
MSc, Senior Consultancy
Response Manufacturing and the roadmap for HMLV
Specialist & Technical
Education Programmes
production, leading to give customers the best product.
Manager, Seco Tools
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Figure 1: Mechanical and thermal
barriers frame working window

To a great extent, customer satisfaction is based on
minimising the time between the placement of the customer’s
order and delivery of the finished product. In the past,
manufacturers minimised lead times by machining thousands
of identical parts and creating large inventories from which they
could ship products immediately. This low-mix, high volume
production (LMHV) scenario enabled manufacturers to meet
customer needs in a timely way throughout gradual development
of the machining process and unanticipated production errors
and interruptions.
Today’s market requirements, however, are radically
different. Customers increasingly order small batches of
products tailored to specific needs. As a result, manufacturers
rarely make long production runs. Groups of duplicate
components are not produced in the thousands, but rather in
hundreds, tens or even single units. These High-Mix, LowVolume (HMLV) scenarios leave no room for ongoing process
development or unanticipated interruptions. Manufacturers are
under the pressure to develop machining processes that are
totally reliable beginning with the first part. Immediate speed,
consistency and predictability are paramount. Nevertheless,
many manufacturers continue to focus on what they call
‘efficiency’, developing manufacturing processes aimed nearly
exclusively at maximum output and minimal cost. They
unintentionally ignore ‘the elephant in the room’ – the crucial
priority of satisfying their customers, especially customer
demands for timely delivery.

Quick Response Manufacturing
Conceived in the early days of the HMLV era, a concept
called Quick Response Manufacturing (QRM) underscores the
critical role of time in the manufacturing process. QRM
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strategies, along with zero-waste and process optimisation
efforts, provide a roadmap that can put manufacturers on a path
to minimise lead time and thereby, maximise customer
satisfaction. Rajan Suri, a professor of industrial engineering at
the University of Wisconsin-Madison in the 1990s, recognised
looming changes in manufacturing markets, particularly the
trend towards HMLV production. In 1993, he founded the
centre for Quick Response Manufacturing. The centre’s purpose
is to create partnerships between the university and
manufacturing companies to develop and implement ways to
reduce lead times. QRM strategies are often applied in addition
to lean, Six Sigma and similar process improvement initiatives.

The traditional approach
Production managers in traditional machining environments
seek maximum machine utilisation above all. If a machine
is standing still, it is not efficient and is costing money – not
earning it. The goal is to produce large batches for inventory.
Parts in stock buffer fluctuating customer demand. In
HMLV manufacturing, however, a job is put into production not
for stock, but to fulfill a customer order for a limited number of
specific components. There is no buffering inventory.
Further complicating the situation are factors, such as, socalled ‘hot jobs’ that arrive unexpectedly in response to
emergency circumstances or special requests by important
customers. If all of a facility’s machines are running, other jobs
will be delayed to deal with the hot jobs. Then the delayed jobs
themselves become hot jobs, lead times increase and chaos
begins to creep into the production process.
Another issue is the tendency of manufacturing staff to
concentrate on finding ways to meet internal goals, such as,
achieving 100 per cent on-time delivery. Planning often is carried
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Figure 2: Balance
between speed of
delivery and efficiency

out with those internal goals in mind; for example, shop
personnel may know that completing a certain job takes one day,
but will allocate two days to account for interruptions by hot jobs
or other possible delays.
Planners add a time cushion to avoid incidents of ‘acoustic
management’ – being reprimanded by management. However,
if similar behaviour is common throughout a shop, two weeks
of lead time can grow to perhaps seven weeks. On-time
delivery performance as measured internally may be 98 per
cent and production personnel are happy to meet internal
goals, but the customer who needed the product in two weeks
is not happy at all.
The traditional manufacturing environment has systemic
limitations (see Figure 2). In the figure, on the left is a highway
with minimal traffic that symbolises underutilisation of
resources and, as applied to manufacturing, high production
cost per finished workpiece. The over-utilised highway on the
right, jammed with stopped vehicles, represents the chaos and
extended lead times that result when errors occur or unexpected
jobs vie for space on the production highway. The middle image
illustrates a balanced and cost-efficient approach to output and
utilisation of resources.

Roadmap for HMLV production
In an HMLV production environment, first time part yield
and consistent quality in production of non-identical workpieces
is key. The objective is to provide customised products where the
part in a one piece batch costs the same as a part in a million piece
batch and immediate delivery is assured.
Producing good parts from the start depends on establishing
a trouble-free and reliable machining process. It currently is
fashionable to point to the newest production techniques and
digitalisation technologies as solutions to machining problems.
However, speed, consistency and flexibility always have been,
and still are, based on a foundation of operational excellence as
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well as an educated manufacturing staff with a positive mindset
and motivation.

Smart people as well as smart machines
The complex and changing nature of HMLV production
scenarios appear to be an excellent situation for the
implementation of the latest manufacturing technology including
internal digitalisation via smart machines and data analytics,
external digitalisation via an integrated supply chain and webbased connection with customers to correlate supply and demand.
The wave of new technology apparently minimises the value of
human input in manufacturing operations.
But on the contrary, the rapidly changing elements in HMLV
production scenarios increase the importance of human input.
The complicated operations require a form of traditional
craftsmanship that involves creativity and flexibility to quickly
adapt to the continually changing parts, workpiece materials and
cutting conditions. Above all, manufacturing staff must have the
positive mindset and motivation necessary to confront and solve
the new and varying challenges presented by HMLV production.
Gaining that mindset involves ongoing internal education
that demonstrates to shop personnel that the solution to
productivity issues doesn’t necessarily involve large expense
and high technology. The mindset includes realising the critical
importance of satisfying the customer. Lessons learnt while
improving an operation or a family of operations can be
reapplied and expanded to include similar situations throughout
an entire shop.
In maximising the benefits of HMLV machining,
management must move away from the systemic limitations of
traditional high-volume machining. It is essential to
concentrate on reinforcing the role of employees in providing
the mindset and creativity necessary to establish a balance
between output and flexibility that will consistently assure
complete customer satisfaction.
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PURELY A MATTER
OF FORM

CAM GRINDING
The many decades of experience in cam grinding are apparent
in the non-cylindrical grinding machines of the JUCAM series:
The control system with a learning function, the C-axis with
a direct drive and many special solutions give camshafts,
cam pieces and individual cams of all sizes and shapes a
perfect finish.

Erwin Junker
Maschinenfabrik GmbH
India Branch Office
Office No. 805, Deron Heights
Baner Road
Pune 411045
India
+91 20 27293403
info@junker.in

www.junker-group.com
JUNKER PREMIUM-SERVICE:
Guaranteed servicing
Fast and competent
24 hours a day, 7 days a week
Worldwide servicing network
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Figure 3: Overall Equipment
Efficiency (OEE)

A zero-waste workshop
Before discussing digitisation and optimisation, it is necessary
to look at the workshop operations overall, determine where
waste of time and resources occurs, and develop methods to
minimise it. After that, the emphasis shifts to process quality or
reliability. Reducing lead times requires elimination of waste in
the manufacturing process. A zero-waste workshop does not
over-produce parts, fully utilises workpiece material and does
away with extra movement for semi-finished parts. Wasteful and
time-consuming activities in the machining process itself include
production of burrs, bad surface finishes, long chips, vibration
and machining errors that create unacceptable parts. Bad parts
must be reworked or rejected and remade, either of which adds
waiting time to the production process.
Even producing part quality that exceeds customer
requirements represents wasted time and money. Shops must
realise that it is necessary to achieve only the lowest possible
workpiece quality that meets customer specifications and
functional requirements. If a part tolerance is five microns,
achieving three microns is wasteful. Higher quality tooling and
more precise operating processes will be required to meet the
tighter tolerance, but a customer will not pay for the unrequested
higher quality; the job will be a money-losing proposition for
the shop.

Respecting constraints
The first phase in establishing a balanced machining process
is choosing tools with load capacity that meets or exceeds the
mechanical, thermal, chemical and tribological loads present in
the metal cutting operation.
Phase two involves selecting cutting conditions that
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recognise the constraints put on a machining process by realworld factors. A cutting tool possesses broad capabilities, but
specific realities constrain the range of effective application
parameters. For example, tool capabilities change according to
the power of the machine tool in use. Machining characteristics
of the workpiece material may limit cutting speed or feed rate,
or complex or weak workpiece configurations may be prone to
vibration. Although a vast number of cutting condition
combinations will work in theory, reality-dictated constraints
will narrow trouble-free choices to a certain selection of
parameters. Applying cutting conditions outside the constraints
of the specific situation will have negative consequences,
including higher costs and lower productivity. The majority of
the problems experienced during machining result from a lack
of respect for the constraints that physical realities place on the
cutting process. When cutting conditions do not exceed realworld constraints, the operation is safe from a technical
perspective. However, not every technically safe combination of
cutting conditions will produce the same economic result and
changing cutting conditions will change the cost of the
machining process. Aggressive but technically safe cutting
conditions will speed output of finished workpieces. After a
certain point, however, output will slow, because the aggressive
cutting parameters also will result in shorter tool life and
multiple tool changeovers will consume excessive time.
Accordingly, the third phase of achieving a balanced
machining process involves determining the optimal
combination of cutting conditions for a given situation. It is
essential to establish a working domain where combinations
provide the desired levels of productivity and economy. After
the combinations are put into production, episodes of
troubleshooting to solve specific problems are usually required,
as well as ongoing process analysis and optimisation.
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Versatile tooling
While high-performance, specialised tools can boost output
speed, recognising process constraints may prompt the choice
of tools developed for versatility. When tools are selected for
maximum productivity and cost efficiency in machining a
specific part, a change from one workpiece configuration to
another may require emptying the machine turret completely
and replacing all the tools. In HMLV situations, where smaller
runs of different parts change frequently, that changeover time
can consume all of the productivity gains resulting from use of
maximum-productivity tooling.
In cases where tool performance is stretched to the
maximum, some operators will reduce cutting parameters in
fear of tool failure and disruption. Versatile tooling, on the
other hand, is applicable across a wider range of cutting
conditions than productivity focused tooling, although at
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less-aggressive parameters. When versatile tooling is applied
to process a variety of different workpieces, actual machining
may be somewhat slower or more expensive, but the
reductions in setup time, scrap, and lead time make up the
difference and then some.

Customer satisfaction at the core
Customer satisfaction is the goal of any business relationship,
and a key element of customer satisfaction in manufacturing is
timely delivery of machined components. HMLV production
scenarios put pressure on manufacturers to optimise their
operations to reduce lead times and speed delivery. Applying
the concepts of QRM and zero-waste and optimisation
initiatives enables manufacturers to achieve the speed and
reliability needed to fulfill customer demands for timely
delivery, while also assuring manufacturing profitability. ☐
Advt

Dimensional Measurement
Systems
For Manufacturing Quality Control
Advanced optical and multisensor systems from QVI are engineered for use in
everyday manufacturing settings

www.qviindia.com
More Information

info@qviindia.com
EM | Oct 2019
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MANAGEMENT INTERVIEW

“Capitalising on the
current industry trends”
….says Petr Novotny, Managing Director, Scania Commercial Vehicles India, in
this interview with Juili Eklahare. He talks about the company’s strategy to add
value through products and services in India, how it is prepared for BS-VI emission
standards in the country and also gives a peek into how the recently launched NTG
range of trucks supports the growth of the mining industry. Excerpts…

How have you seen the mobility market evolving in the
last decade?
The industry is going through tremendous transformations
and we are committed to drive the shift to sustainable
transport solutions in this country. India saw the entry
of premium trucks only in the last two decades. Though
awareness is growing, a lot more ground needs to be covered.
The
premium
tipper
market on an average
for heavy duty mining
segment varies between
1400–1600
vehicles
a year. We anticipate
mining,
construction,
infrastructure and special
applications to be the
primary demand driver for
premium trucks. If
the growth
potential
of all
these
are

taken into consideration, then the premium truck segment
will continue to grow at a steady pace. In the longer term, the
premium truck penetration level for on-road will gradually rise.
Higher emission standards, safety standards, fleet modernisation,
more organised logistics players, driver shortages, improved
road infrastructure and better living standards will play a role
in this shift.
India is going through a major auto crisis right now. During
a time like this, what is going to be your plan of action for
Scania India to bring sustainable products for the Indian
automotive industry?
While the country is going through a slump, we would like
to reiterate our commitment to growing the market. Under
our stated goals for 2019, we will continue to expand our
existing markets while looking to invest in the future. With
our extensive experience in offering transport solutions for
the mining industry, we are looking at introducing more such
solutions to the market to optimise operations. As a forwardlooking company, we are working towards testing the market
for haulage segments. While the rest of the country is working
towards adopting BS-VI emissions in less than a year, our
company has been ready since 2011; we have been producing
Euro VI in Europe and by using that expertise, we are prepared
for BS-VI engines in India.
Last year, Scania shut down its bus body building plant due to
less demand for its premium buses. Do you plan on recreating
it soon?
Due to compelling business restructuring reasons, we
did shut down the bus body-building unit but continue
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Petr Novotny is the Managing Director of Scania India Commercial
Vehicles and comes with a rich international experience across
various geographies. Prior to Scania, he has worked with Phillip
Morris in Central Europe, Coca-Cola in Ireland and has led audits
for Deloitte. He has an MSc from University of Economics, Czech
Republic, an MBA from University of Wales, UK, including ACCA,
FCCA from Association of Certified Chartered Accountants, UK;
CIA from Institute of Internal Auditors, USA and TIO from
Stockholm of School of Economics, Sweden.

with our products and services in the mining segment. We have
taken the time to re-strategise our business model and products
for the Indian market. We have also put in place the five-year
strategy and are excited to work on it.

needs and preferences. New Truck Generation Heavy
Tipper & Solutions is increasing the revenues, reducing the
total cost of ownership and risks of operations drastically.
Furthermore, the heavy tipper has been extensively tested
and tailored for the tough Indian mining conditions, which
is proving to be a major success not only in India but in all
global mining markets.

What is your strategy to add value through your products and
services in India?
India is a large market with varied transportation
requirements. We are evaluating
What is your approach while focusing
applications, such as, long haulage trucks
on long-term association with your
to understand the key requirements
customers?
of our customers’ needs and match it
Customer profitability is at the core of
WE
ARE
LOOKING
AT
with our USPs to ensure we add value
everything we do and it is this value that
through our products and services. INTRODUCING THE CONNECTIVITY drives our relationships and associations
Globally, we have proven expertise in
with them. We provide customers in
ANGLE TO ALL OUR SERVICES
36 segments across urban, regional,
India tailor-made solutions, global
long-distance and off-road operations.
technology and products, all adapted to
Right now, we will continue to expand
their specific local needs.
our footprint in existing markets while looking for possible
investment opportunities to diversify in other segments. We What is your company's plan 10 years down the line?
are looking at capitalising on the current industry trends We are here to stay in India and are strongly committed to the
while contributing heavily to the market.
market. Taking that forward, we have drawn up a five-year
strategic vision & mission document for the company. In 2019,
Scania recently launched its NTG range of trucks. How will we will continue to expand our footprint in existing markets
this new range of trucks further support the growth of the while looking for possible investment opportunities to diversify
mining industry and improve construction in India?
into other segments. With our extensive experience in offering
Due to coal demand and supply gap, there is a huge pressure transportation solutions, we will also be providing strategic
on operators for increasing productivity while maintaining innovations to optimise mining and construction operations.
low operating cost. Regulations and awareness about safety Besides, we are looking at expanding our service offerings by
is also increasing. Here, we saw an opportunity to introduce introducing the connectivity angle to all of the services offered
higher productivity tippers to meet evolving customer by our company. ☐

‘‘
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Optimising the

machining process
with right cutting tools
To cost-effectively machine excellent-quality parts, many manufacturers
take on a similar path, starting with cutting tool selection and then
resolving any difficulties that come about. The Viewpoint section finds
out what are the factors for the correct selection of cutting tools for a
definite application, how the performance of cutting tools can be
maximised and the recent trends in machining and cutting tools.

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

“Tool metallurgy and geometry with life needs to be understood.”

T

Jagannath V,
Business Head
m2nxt - A BFW subsidiary
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he machining process' initial steps would be based on the component metallurgy, material
stock and the finish tolerance of the component. Of course, the machine specification needs to be
in line with the machining process. Secondly, the work holding of the component and the yield
due to machining thrust needs to be understood as we witness components are moving towards
aluminium alloys which are very vulnerable to work holding. Besides, taking the parameters for
the right selection of cutting tools for a specific application, tool metallurgy, reach, completion of
operation and the geometry with life need to be understood based on the customer need.
Inspection through automated gauging can achieve 100/10/0 ppm with a planned
implementation. In such an event the component machined is very critical; each process can be
digitised by RFID tags, which can record all the cutting and inspection parameters for every
operation on each component. Recalls on components due to failure can be related on cutting/
tolerance parameters captured due to digitalisation and the corrective action can be instantaneously
implemented back in the cell/line. In order to maximise the performance of cutting tools so as to
improve productivity, minimise downtime and reduce cost, we always recommend the customers
to go in for tool probing & automatic component inspection with the customised gauging station
designed and developed by us. This results in improved productivity (minimum rejections) and
hence, reduced cost. Depending on the affordability of the customer the process can be tailored.
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“The mantra is to increase efficiency and reduce wastage”

T

Gautam K Ahuja,
Managing Director
Dormer Pramet India

he trends in machining and cutting tools are very dynamic in nature, with new developments
happening all around. Digitalisation is more on the manufacturing area, where all machines are
linked to the main server, and we have flexibility of manufacturing. The mantra today is to
increase efficiency in every process and reduce wastage/downtime, etc. to be ahead of competition.
For any optimisation, the precondition is that the quality parameters of the job should be
met and the process capability curve must be followed. Cutting tools play an important role
while defining a strategy for machining process. It becomes more important when all the new
materials like, Ni and Ti based alloys, composites and other difficult to cut materials are coming
in. The right selection of cutting parameters, grades and geometries not only does efficient
machining, but also helps maintain the geometrical tolerances of workpiece, improves
productivity and maintains the cost per component ratio. The objective of any tool selection is
to determine several parameters, such as, toolholder, insert, cutting conditions, type of the
coolant (if required) and total cost of machining. Thus, we need to optimise the parameters so
as to strike a balance between productivity and tool life.
Also, choosing the right feeds and speeds when machining demands a delicate balance
between productivity, part quality and tool selection. If one pushes machines and cutting tools
too hard, the time needed to change tools might eat up any productivity gains—and machinists
might burn through their tools too quickly. Hence, finding the sweet spot of optimal tool life
and productivity can seem like an elusive quest. However, we need to take care of five things
– proper programming, selection of the right geometry and grade amid the labyrinth of
available inserts, optimising the depth of cut, applying the right cutting speed and feed to have
a high productivity and tool life.

“Most failures in machining are due to the abuse of cutting tool”

A

Kashinath Patnasetty,
Head – VAS & Application
Support
Ace Designers
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major point to be considered for optimising machining process is to eliminate operator
intervention while machining, and less or no intervention of operator will help one get higher
productivity and efficiency. One needs to produce a few batches of components with average
cutting parameters and record the trends. This will help one to take action for further
improvements and optimise the process with ensuring less or no operator intervention.
Optimising machining process not only depends on using higher cutting parameters, but
also requires one to consider work holding, tool contact time and effect of tool wear on quality
and esthetic of component machined. Each operation for the given part must be defined with a
sustaining machining technique. Most failures and operators interventions in machining are
due to the abuse of cutting tool, thanks to the abnormal movement of tools at critical areas and
abuse of work holding due to abnormal input variations and clamping force/method. Hence,
crucial parameters for the selection of right cutting tools are considering optimum cycle time,
competitive production costs, improved quality, performance and longevity of machines.
However, assuming we are using the right tool and tool holding system, the major
contribution for performing high is by right cutting methods; in most cases, we tend to ignore
the possibilities of tool abuse at tool entry/exit, tool percentage of contact at corners, etc. Only
by periodic reviewing and revamping of the programs and processes can one eliminate the
accumulated inefficiencies to minimise downtime and reduce cost. What are needed are
resources, like best CAD/CAM, which can simulate and generate efficient program with an
optimised tool path. So, we need more synergy with machine tool builders and cutting tool
manufacturers to extend a comprehensive support for machining industries. Automation is
still a challenge unless we establish a process with zero operators’ intervention and ensure
quality with post process or in process gauges.
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“A digital portal helps customers select the right cutting tool”

T

Rajesh Gupta,
Deputy General Manager
Seco Tools

he complete know-how of the component material and machine to employ the best tool
and the strategies to be used are key when considering process optimisation. Performance,
reliability and consistency are the factors to be taken into consideration while selecting the
cutting tool. The selected tool should deliver its best in a more predictable and defined way; it
should be application-specific and according to the workpiece material. The right cutting
parameters (cutting speed, feed and depth-of-cut) with the right strategy not only helps
increase productivity but also minimise the machine down time and tool failures, thus reducing
the cost per operation. The proper discipline to be maintained for the tool changes when it is
worn-out rather than running it further, which results in tool breakage and increases the down
time and tool cost. Anti-vibration system (steadyline), high coolant pressure (JET Stream) and
the latest available coated grades and geometries also help in trouble-free machining and boost
the productivity. Advance cutting tool materials, like PCBN and PCD multi-fold the production
outputs and reduce the operation cost.
The right selection of cutting parameters, grades and geometries not only does the efficient
machining, but also helps to maintain the geometrical tolerances of workpiece, improves
productivity and maintains the cost per component ratio. As the right selection of cutting tool
and cutting parameters are the key for successful implementation, digitalisation is now playing an
important role as well. A digital portal helps the customer in selecting the right cutting tool and
the parameter based on the workpiece material and strategy.
Each day, the cutting tool industry is facing new challenges in terms of new workpiece
material, more complex shapes, productivity improvement, the un-manned machining, with
geometrical tolerances getting closer. For efficient machining, these materials require the latest
and special carbide grades, coating and geometries; new advanced materials, like PCBN, PCD
and ceramics are becoming the best alternates for improving productivity and machine efficiency.

“Coating specification is important regarding tool material”

W

Ramesh Kumar
Agarwalla,
Jt Managing Director
Kyocera CTC Precision Tools
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e need to check a critical point for the machining process required for its practical
application, such as, dimensional tolerance, surface finish value or for its viewpoint of productivity
and so on. Then, we consider how to improve such points by selecting suitable tools. In addition,
one should understand workpiece material well, so that one can apply proper grade of tools for
each process. Speaking of grade of tools, it is one of the most important points for the right
selection of cutting tools for a specific application, such as, carbide, cermet, cBN, ceramic, and so
on. Coating specification is also important regarding tool material. As for application, cutting
conditions are critical, such as, cutting speed, depth of cut, federate, etc.
When it comes to maximising the performance of cutting tools so as to improve productivity,
checking each process carefully helps, so that one can find out which one is a bottleneck preventing
it from improving productivity. For example, bad chip control often decreases productivity by
stopping machining process to remove tangling chip, or worse, surface finish makes it difficult to
increase productivity due to lower federate required. After understanding such a critical point, we
can focus for it to improve by selecting suitable tools and optimised parameters.
There are also several trends I see coming up in machining and cutting tools, such as, cutter
with optimised shape and light weight by 3D printing technology, new tool path enabled by a new
design of tools and a combination with machine and digital processing diameter management for
boring bars. As for grade, ceramic sometimes shows better performance than conventional cBN
for hard parts machining. Also, CVD coated cermet performs well against carbide grade.

EM | Oct 2019

Problems like unplanned shutdown, overheating of electrical appliances and connections, insulation problems
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“Cutting tools play a crucial role in defining the strategy for machining process”

O
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ptimisation is either based on cut time or cost per component criteria. Steps under
proactive analysis of machining operation involve proper study of cutting conditions,
geometry of the workpiece and its metallurgy for selection of proper cutting tools. The other
factors include study of depth of cut, selection of cutting speed & feed, which can be made
using constrained or unconstrained mathematical optimisation methods. The workpiece
machining at times causes tool wear and sudden breakage, which leads to machine downtime.
These issues can be addressed by following the best manufacturing practices. The most
important thing is to choose the right feeds and speeds, when machining requires a good
balance between productivity, quality and consistency.
In today’s world, rapidly changing market demands require special efforts to implement
new technologies at a competitive price, stipulated time frame & user-friendly ways. This is
one of the biggest tasks before the cutting tool industry. Cutting tools contribute a very small
amount of investment to the overall production process but they play a crucial role in
defining the strategy for machining process, especially when new materials, like Ni and Ti
based alloys, composites and other difficult to cut materials are used. Selection of the right
cutting tools is based on the material to be machined, available power on the machine, fixture
stability, machine dynamics etc. We develop the tools well in advance which the industry is
going to need in the future.
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Understanding tool performance
under various conditions
Aluminium has been a prominent lightweight alloy, which has been widely used in
the manufacturing sector. It is essential to make a comparison between the wet and
dry conditions in order to evaluate the best surface finish and tool wear when
machining Aluminium 2024. The case study investigates the tool wear of carbide
cutting tools when machining aluminium alloy on wet and dry conditions at
different cutting speeds.
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Figure 1: Comparison between
wet and dry cutting conditions

Aluminium alloy is a lightweight material that has been
widely used in manufacturing industries, especially in the
automotive and aeronautics sectors. This is because of its
superior mechanical behaviour; exhibiting good corrosion
resistance, low density, high strength and low-cost material.
Despite the advantages of this aluminium, there are some
difficulties machining this material especially when the
cutting parameter is not applied correctly. In any machining
process, apart from obtaining accurate dimensions, achieving
a good surface quality and maximising metal removal are
also an important criterion. Machining aluminium is
normally applied in dry conditions, whereby, the processes
are normally applied to finishing and cleaning environments.
Therefore, machining aluminium sometimes produces
quick tool wear due to high friction at the cutting interface.
There are other techniques, such as, wet cutting that are also
applicable to cutting aluminium. The wet cutting technique
reportedly produces longer tool life due to lower friction and
a cooler environment. However, using coolant will be
hazardous to the environment, and the availability of the
material raises the question of which technique is better to
machine this material. There are cases where machining
aluminium may produce the best surface finish and the
lowest tool wear in dry conditions when the cutting
parameters are applied correctly. There are also cases where
machining aluminium gave the worst surface finish and the
highest tool wear in wet conditions when improper cutting
parameters were applied.
Therefore, it is necessary to make a comparison between
wet and dry conditions in order to evaluate the best surface
finish and tool wear when machining Aluminium 2024. In
this research, the evaluation of the machining performance
of the cutting tools mentioned above depended on tool wear
and tool life and wears mechanisms.

Experimental procedures
The aim of this work is to discover the performance value
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of the tool life of carbide cutting tools at several different
cutting speeds on dry and wet conditions. The experiments
were carried out on a MOMAC SM200X manual lathe
machine. Since the manual lathe machine was used, 12 bars of
work piece materials were prepared at consistent cutting
lengths of 127 mm long and 19 mm diameter for each cutting
trial. The types of carbide tools used in this work were made
from Canela insert grade PM25, and held by a PSBNR164R174.3-2525-12 tool holder. Mineral oil was used as the
coolant for wet conditions. An optical microscope and a
Scanning Electron Microscopy (SEM) were used to determine
tool wear and make observations of the edge tool profile. For
this experiment, cutting speeds and feed rates were varied
according to the machine settings, while the cut depth was
kept constant at 1 mm.

Results and discussion
Figure 1 shows a comparison plot of wet and dry cutting
conditions in terms of tool wear value. For dry cutting, the
flank wear was considered high at the cutting speed of 10,000
m/min and it decreased steadily between 22,000 m/min to
71,000 m/min. For wet cutting, the graph shows that low flank
wear was recorded at a starting point of 10,000 m/min; it
increased tremendously at 15,000 m/min, gradually decreased
at 22,000 m/min and slightly increased at the end of 71,000 m/
min. It clearly shows that the flank wear in wet cutting was
lower than in dry cutting for most of the cutting conditions,
except at the higher cutting speed of 71,000 m/min.
Figure 2 and Figure 3 show the images of flank wear of the
cutting tool taken by SEM in dry and wet conditions
respectively. The images clearly illustrate the formation of
BUE at some locations at the edge of the tool wear area. This
was observed especially during machining in dry conditions.
BUE can be described as the machined material building up on
the cutting edge due to the material having a tendency to
anneal itself to the cutting edge of a tool. It occurs most
frequently on softer metals with lower melting points, and it
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Figure 2: Image of flank wear of the
cutting tool in dry cutting conditions

Figure 3: Image of flank wear of the
cutting tool in wet cutting conditions

can be prevented by increasing cutting speed and using a
lubricant. During machining, high temperatures generated at
the tool-chip interface resulted in some of the material melting.
As a result, this material gradually attached to the cutting tool
as a permanent structure in the form of bulk layer.
The existence of BUE is highly dependent on spindle speed
and feed rate. The additional appearance of BUE altered the
tool nose radius, resulting in changes in the tool-chip contact
as well as cutting force. Changes in the tool-chip contact may
result in surface finish of the machined component while
change in the cutting force may increase the risk of tool
breakage. It should be noted that, in dry cutting conditions,
the formation of BUE was only observed at low cutting speeds.
For instance, BUE significantly appeared at cutting speeds of
10,000 m/min, 15,000 m/min and 22,000 m/min only.
Conversely, the BUE formation was not clearly observed
at the high cutting speeds of 32,000 m/min, 47,000 m/min and
71,000 m/min. This phenomenon occurred due to the sliding
action of the chip during high cutting speed. As the cutting
speed increased, the sliding velocity of the chip that formed
during machining increased tremendously. As a result, the
force from the sliding chip slid the BUE immediately, leading
to a gradual decrease in the BUE structure. The appearance of
BUE was observed to be minimised when wet cutting was
performed, as shown in Figure 3. The use of cutting fluids
enabled heat to be dissipated away from the cutting zone, and
at the same time, the fluid reacted as a lubricant to reduce the
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friction between the cutting tool and work piece material.
Additionally, the force from the overhead cutting fluids
removed the chip formation which helped dispose of the
chips that became entangled in the machining zone,
decreasing the contact length between chip and control chip
formation. This consequently had a positive effect on
improved machining performance.

Final assessment
This paper presents the results in terms of tool performance
when turning Aluminium Alloy 2014 in wet and dry conditions.
The process appears to offer an economic advantage over
completely dry machining current aluminium alloys. Based on
the experimental findings, the following conclusions were made:
• Flank wear is higher at lower cutting speeds and lower feed
rates and slightly decreased when the speed is increased in
dry cutting conditions. Conversely, flank wear in wet cutting
conditions is lower until 47,000 rev/min and constantly
uniform from then onwards.
• The tool wear on wet cutting is lower than on dry cutting
due to the presence of cutting fluid that reduced the friction
and dissipated heat away from the contact zone
• BUE is significant in both cutting conditions, but is most
effective in dry cutting
• The presence of cutting fluid can reduce the formation of
BUE at the cutting zone. ☐
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Influence of coolant in CNC machining
Cooling of the workpiece and tools is essential to eradicate
the outcome of heat, on both, the workpiece and tool.
Therefore, cooling plays a very important parameter, and
without it, various operations cannot perform efficiently. The
article discusses the types of coolants used, the safety aspect
of it, their properties and more.
In machining operations, heat energy plays a very
important role. Because of heat energy, various unwanted
effects are observed on tool and work piece. Cryogenic
cooling is applied for lubricating as well as for cooling the
work piece while performing machining process. The quality
of machined products can be observed with respect to how
near they are with finishing and its properties for the
reliability, performance and life. We also need to take into
consideration the tool wear, quality of surface finish and
dimensional accuracy.
It is clear that the cutting temperature, especially when it
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is a little high, is very detrimental for cutting tools and work
piece which is going to be machined. It needs to be controlled
by reducing it as far as possible without losing the quality of
the product and productivity.
While machining, friction is generated because of which
large amount of heat is evolved. This needs to be controlled
and metal chips need to be removed to provide proper shape,
size and good surface finish to the work piece. Coolants
fulfill two important functions - lubrication and cooling. The
cooling effect removes heat energy from the tool, work piece
and chips. It also increases tool life.
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Aerosols delivery is being done with
respect to location and timing

Purpose of coolants
• Cooling
During machining operation, huge amount of heat is liberated
due to the friction in between tool and work piece, where energy
is lost. Air can also be used as a coolant but for very light cuts and
low duty cycle. But during production, heavy cutting operation is
done for over a long period of time. So for doing production in a
continuous way, the tool has to be cooled using liquid coolant to
remove heat more rapidly and help doing speed cutting and lower
the friction and tool wear.
• Lubrication
Rather than cooling, cutting fluid has also been used as
lubricant in the interface between cheap and cutting edge of tool.
Lubrication helps chips to not be welded on to the tool due to the
heat generated during machining.

Delivery method of coolants
There are many preferable methods of applying cutting
fluids, which majorly depends upon the application and the
availability of equipment. In a metal cutting operation, usually
the coolant is being pumped by high pressure, with high volume
directly to the chip-tool interface, with valves being surrounded
by the machine to contain the splatter and some to catch filter
and recirculation of fluid. With advancement of technology,
flooding paradigm is decreasing day-by-day. And now, the new
practice is done by permutation of liquid, aerosol and gas
delivery. For example, minimum quantity lubrication through
the tool tip cryogenic cooling.
Through tool coolant system or through-spindle coolant
system, is used to deliver coolant with the help of passages present
in the spindle and through the tool, directly to the cutting
interface. High-pressure coolant systems are also used in which
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operating pressure is being obtained between hundreds to several
thousand psi pressure.

Types of coolants
Liquid
Usually, there are four types of liquid coolants – straight oil,
synthetic oil, soluble oil and semi-synthetic oil, which are
combined with the best property of water by suspending
emulsified oil and water base. The major properties of liquid
coolant are rust prevention, ability to work with many metals and
thermal resistivity.
• Straight oils
Straight oils are those oils which are non emuslifiable and are
used in machining operation where they function in an undiluted
form. Generally, its composition is base mineral or petroleum
oil. It also contains polar lubricants, like vegetable oil, fats and
easters. They may also contain additives, like sulphur, chlorine
and phosphorous.
• Synthetic fluid
It doesn’t have mineral oil base or petroleum. In place of it,
they are formulated from alkaline organic and inorganic
compounds along with additives to prevent corrosion. It gives
best results in diluted form. It believes that synthetic fluid gives
best cooling performance out of different cutting fluids.
• Soluble oil
Soluble oil usually forms an emulsion after being mixed with
water. The resulting concentration contains emulsion and a base
mineral oil to give a suitable emulsion. It gives good performance
while present in diluted form and provides good lubrication in
addition to heat transfer performance. Soluble oils are cheap and
mostly used fluid in industry.
• Semi-synthetic fluid
When soluble oils and synthetic fluids are mixed, semi-
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The main purpose of a coolant is
to provide cooling effect and also
lubricate the work piece surface

synthetic fluid is obtained. Besides, the heat transfer performance
and cost of semi-synthetic fluid fall between those of the soluble
and synthetic fluid.
Gels
In some of the applications, cutting fluid can also be taken in
the form of paste or gel, particularly in operations, such as,
drilling and tapping. In sawing metal with a band saw, one has to
periodically run a stick of paste against the blade. It is usually
similar to lipstick or beeswax present.
Aerosols
Aerosols can be defined as a cutting fluid in which air with
tiny droplets of liquid is scattered throughout. The delivery of
aerosols is done directly through the flutes of the tool. Aerosols
delivery is being done with respect to location and timing, which
is almost like dry machining from the operator’s point of view.
The chips which are generated are very close to dry machine
chips, which requires no draining.
CO2 coolant
Carbon-dioxide is used as a coolant in which application is
done through pressurised liquid. CO2 is an alloy to expand, which
helps in dropping the temperature, which is enough to change the
phase into solid. These crystals are then spread on to the cutting
zone with the help of external nozzle or through the spindle
delivery to give temperature control cooling of the cutting tool
and work piece.

Health and safety
For the past decade, due to increasing concern over safety
and health hazards in the workplace, a number of approaches
have been put forward in response. These approaches come
from government agencies holding a congressional mandate
for these activities.
To those in the cutting fluid and lubricant production areas,
for more than 40 per cent of all reported occupational diseases, it
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comes as no surprise that of all occupational injuries and illnesses,
skin disease and disorders account. Use of cutting fluid causes
illness and injury to workers; it can also cause cardio vascular
disease, external skin diseases or breathing problems when it
enters the mouth or through the nose.
Prevention can be achieved by the following practices:
• Concentration of fluids at use should not be excessively
irritating
• Fluids should not exceed recommended concentration
levels
• Hypersensitive operators should be prescreened or
transferred
• Fluids should be physically cleaned—fines and tramp oil
removed
• Suitable barrier cream should be provided
• Protective gloves should be provided
• Mildly abrasive cornmeal soap with low pH should be
provided
• The work force should be educated about the value of good
personal hygiene

Properties of coolant
The main purpose of a coolant is to provide cooling effect
on grinding wheel and work piece at the time of machining
process and also to lubricate the work piece surface. Cooling of
the tool and the work piece is very important to terminate the
unnecessary effects of heat on the work piece, while tool also
cures the work piece from corrosion.
Most important properties of coolants are as follows:
• For the better lubrication and cooling purpose
• It prevents from corrosion of work piece surface
• It is helpful for chemical, physical and technical stability
while in use
• No excessive forming
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Recycling and disposal of cutting & lubricants
The recycling of metalworking fluids is a topic that has
commanded increasing interest in recent years, spurred by the
impact of more stringent local, state, and federal environmental
regulations and the increasing cost of oil. Today, manufacturers
are facing an increasingly complex fluid recycling and disposal
problem. The following is a list of definitions associated with the
topic of oil disposal and recycling:
• Used oil: Oil whose original characteristics have changed
during use whether or not, has thereby, been rendered
unsuitable for further use for the purpose for which it
was intended.
• Waste oil: Oil which through use, storage, or handling has
become unsuitable for its original purpose due to the
presence of impurities or loss of original properties and
which is not considered recyclable.

• In-service oil: Used oil that is suitable for further use for the
purpose for which the original oil was intended.
• Oily waste: A mixture of oil with substances, such as, water,
dirt and/or other materials.
• Recycling: The generic term for re-refining, reclaiming or
reprocessing used oil for reuse. The product is recycled oil.

Getting a 360° view on coolants
While the purpose of coolants is well-understood, keeping in
mind the possible health hazards and delivery method is
important. Also, knowing which coolant is suitable for the job
can assist in enhancing one’s shop’s cost-effectiveness, proficiency,
and complete machining performance. ☐
Courtesy: International Journal of Advance Engineering and
Research Development
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Efficient coolants through partnerships
The Blaser coolant Blasocut 4000 Strong has a sump life of over 20 years now. It all
begun in 1998 when Tata Motors in Pune, India were looking for a high-quality
metalworking fluid. The article looks back on a long-lasting success story of Tata
Motors partnering with Blaser Swisslube, leading to the beginning of Blaser Swisslube
India and the effective use of Blasocut 4000, which resulted in providing what is best
to the industry.
Tata is a market leader and pioneer in making commercial
vehicles, like trucks, for ages. In 1998, they decided to enter the
passenger car market with their Indica car. For their car
production, the plant in Pune, India was investing in highperformance technologies for aluminum machining. Thus, they
were looking for competent partners. Their main requirement
was a high-performance material removal and also using a very
good coolant system. After thorough research, Tata decided to
start a partnership with Blaser Swisslube – this defined the
beginning of Blaser Swisslube India, followed by the founding
of a subsidiary, Blaser Swisslube India in 2001.
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The beginning
At the beginning of this partnership, Hans Niederhaueser
(now Retd Sales Manager) from Blaser Swisslube Switzerland,
came to India to personally fill the central system. “I still
remember how it all started. I flew to India in May 1998 to fill
the central system with 80,000 litres of our Blasocut 4000 Strong.
I am very happy to see that the emulsion is still stable and
running smoothly for 20 years now. By avoiding a huge quantity
of coolant disposal from the last two decades, the contribution
to the greener planet is priceless,” says Niederhaueser.
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Productivity, economic efficiency and
machining quality are factors that
critically depend on the choice and the
quality of the metalworking fluid

The Blasocut Bio-Concept for a greener planet
Blasocut 4000 Strong is a coolant out of the Blasocut line.
The Blasocut products have an excellent human and
environmental compatibility. The technology has been able
to contribute to the robust process of machining, high
productivity and better machining quality. In today’s
manufacturing world, it has become a global requirement
for all manufacturing industries to contribute towards a
green planet. There is a high level of awareness about the illeffects brought in by many factors of industrialisation.
Therefore, sustainable technologies such as, the Blaser
Swisslube Bio-Concept, work in perfect harmony with the
nature. With the Blasocut Bio-Concept, emulsions need no
tank side addition of bactericides. They stay inherently
biologically stable. These emulsions have a unique way of
maintaining the long-term bio-stability of metalworking
fluid emulsions. The Bio-Concept uses an age-old law of
nature, whereby bacteria normally colonise aqueous media
immediately. To keep the emulsions stable, it deliberately
fosters this by creating ideal conditions for harmless primary
bacteria. These bacteria, also present in drinking water,
build up a naturally stable biotope, where undesirable
bacteria have no chance of propagating.

The goal of a happy customer
Blaser’s primary aim, ultimately, is a happy customer. At
Tata Motors in Pune, the emulsion Blasocut 4000 Strong is
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still running great. The Tata Motors’ passenger vehicles
plant in Pune is also one of the most advanced manufacturing
facilities in India; it has introduced many popular models,
like Indica, Indigo, Marina, Vista Manza, Zest, Bolt and
Nexon. “Our specialists are checking and monitoring the
emulsion on a regular basis to control the vital parameters,
like pH, emulsion concentration and many more,” says
Punit Gupta, Managing Director, Blaser Swisslube India and
goes on, “we offer each customer a tailored monitoring plan
for their central systems. Customers, like Tata, not only
wanted a cutting fluid, but were also looking for a competent
and dependable partner to help organise and optimise their
machine processes. With our committed team, we provided
this partnership. The partnership with Tata, for instance,
contributed to the robust process of machining, high
productivity and better machining quality. The collaboration
of 20 years is a result of trust and strong commitment from
both sides, to deliver the best to the industry, environment
and safety.”
The people at Blaser are certainly always very excited to
work with customers in exploring the possibility to exploit the
full potential of machines and tools in the manufacturing
process. Productivity, economic efficiency and machining
quality are factors that critically depend on the choice and the
quality of the metalworking fluid. With them as a partner, one
will get the liquid tool – the right coolant for one’s application,
correctly used and monitored with on-site support by the
company’s specialists. ☐
Courtesy: Blaser Swisslube
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Turning of transmission shafts and gears
Any new production plant built on ‘greenfield’ land is a challenge for planners—especially
with the long-term future in mind. Unit volumes, for example, should always remain
scalable, and the processes should satisfy the requirements of modern industrial production
for a long time to come. Pankl Racing Systems recently chose EMAG machines for turning
transmission shafts and gears. The article dissects the various aspects behind using EMAG
as the key machinery supplier and the different components to achive an efficient process.
The construction of Pankl Racing System’s ‘high
performance drivetrain plant’ is a particularly impressive
example. In just two years, an ultramodern plant was erected at
the site in Kapfenberg, Austria, including a smart, digitalised
transmission manufacturing facility. Installed in that facility
were a total of 16 EMAG machines for soft and hard machining
of shafts and gears. One of the key factors behind the choice of
EMAG as a central machinery supplier was the support the
company provided in the planning phase; rapid response times,
central points of contact for all queries and comprehensive
technology expertise were crucial.
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What is distinctive about the quality of the various
assembly line and standalone systems at Pankl is - when you
talk to the managers at Pankl about the new drivetrain plant,
terms like ‘full traceability’, ‘zero-error strategy’, ‘top
performance’ and ‘digitalisation’ come up a lot. They give you
an idea of the demanding task that was given to them at the
beginning of 2016. Detailed planning for the new plant started
at that time, encompassing not only transmission
manufacturing but also a heat treatment system, four assembly
lines for ready-to-install transmission shafts and an ‘additive
manufacturing’ facility. The overall goal was to develop an
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Shaft production at Pankl. The lot
sizes in Pankl’ s shaft production
vary between 800 to 500 units.

ultramodern plant to produce drivetrain systems—with an
eye on the growing technological challenges in motorcycle
manufacturing, because the new plant would produce
complete motorcycle transmissions for Pankl’s customer,
KTM. Europe’s leading motorcycle maker, KTM constantly
places great emphasis on component quality and lightweight
design. Additionally, Pankl produces more than eleven
different transmission models for KTM, which means a
relatively high component diversity for drive input and
output shafts and idler and sliding gears. “Ultimately all the
production chains have to follow the principles of quality,
safety and flexibility”, said Bernd Kögler, plant manager for
transmission manufacturing at Pankl. “This means we use
ultramodern and extremely precise machines that are
interlinked by intelligent automation systems and are flexible
in use. All the quality data relating to a component is 100
percent traceable—from the original melting of the alloy
through to the finished part. That gives us high process
reliability. If weak points arise, they can be quickly identified
and remedied.”

Partner with complete turning expertise
Pankl’s technology partner in the ‘turning’ application
area is EMAG, with a total of 15 turning machines and one
grinding machine from EMAG being installed in the new
plant. These include, three complete production lines, each
with three VL 100 machines for the soft machining of gears,
two connected VL 200 machines for the hard machining of
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gears, two VTC 100-4 units for the soft machining of shafts
and an additional production line for the hard machining of
shafts that includes the VTC 100-4 turning centre and the HG
204 horizontal grinding machine. Finally, there are two more
VL 100 pick-up turning centres that are used as standalone
machines, for tasks such as the manufacturing of prototypes.
With such a high volume of orders, the question naturally
arises, how did the company decide on EMAG as its primary
partner for turning? “I should start by explaining that although
we’d been developing and producing complex mechanical
systems for high-technology industries such as auto racing
and aerospace for many years, we hadn’t previously had any
mass production of transmissions”, said Stefan Zinner,
technical director of transmission manufacturing at Pankl.
“So, we were looking for a partner who could assist us right
from the start, advise us about the turning processes required
and finally provide us with complete systems. In that sense,
EMAG is an obvious machine supplier who has a very good
reputation especially in the area of turning.”

Soft machining of 22 different shafts
To understand the requirements that are important in
choosing a machinery manufacturer, it helps to look at the
lines installed for the soft machining of the drive input and
output shafts which handles eleven different models of each.
Pankl opted here for a process that is both demanding and
perfectly synchronised, with a stacking cell, two EMAG
machines, a pick-and-place unit and a gantry robot. The slugs
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Focused on precision & reliability, Pankl
produces a total of eleven different
transmission models for KTM motorcycles

and blanks are transported by gantry loader to the O-belt of
the first VTC 100-4. This vertical turning centre has two
workpiece grippers that can each pick up a part and put down
a finished one, in parallel to the machining operation. This
reduces non-productive time when turning the first side.
Additionally, a four-axis turning operation is used to minimise
machining time. Once that operation is completed, a pickand-place unit picks up the parts and turns them over for
equally rapid turning of the second side in the second VTC
100-4. The gantry robot then conveys the part to a laser
marking system. The writing and data matrix applied to the
part ensure that every shaft is traceable. The production
process then continues with gear teeth cutting, case hardening,
truing and hard machining—with the latter again involving
EMAG technology. The machines used here are another VTC
100-4 for hard turning of recesses and shoulders and the HG
204 horizontal grinding machine for plunge grinding along
the entire shaft. Michael Mogg, team leader for machine
turning at Pankl, summed up the situation, “The lot sizes in
our shaft production vary considerably between 800 and 5,000
units. So, it’s important to us that all processes, including retooling, go smoothly and quickly. We make sure of that with
these flexible production systems.”

High reliability of supply
A similarly perfect solution was achieved in the production
system for the soft machining of a total of 110 different idler and
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sliding gears for various motorcycle transmissions. The three
production lines, each with three EMAG pick-up machines of
the VL 100, rapidly carry out rough-machining of the first side
(OP10), rough-machining and finish-machining of the second
side (OP20) and finish-machining of the first side (OP30). Once
again, a gantry loader provides the link between the machines.
An interesting additional feature here is, an image processing
system which guarantees that the part has the correct radial
alignment before being clamped. The workpiece carriers used
were developed specifically by Pankl. They ensure rapid and
flexible loading of the machines with a wide range of parts—lot
sizes between 800 and 2,500 units are typical for the company’s
gear production.
In total, Pankl currently produces about 80,000
transmissions every year, and that number is rising fast. The
company is already aiming for more than 100,000 transmissions
in 2020. What is the leadership team’s overall take on the
situation more than one year after the start of production?
“We feel our plans have been vindicated”, said plant manager
Bernd Kögler. “We’re now seeing an efficient process for the
many different components we make. We’re reaching the
target volumes we aimed for in our planning, and at the same
time we can guarantee the required level of quality at all times.
Our customer can rely on this reliability of supply—and
exactly that was far and away our most important objective.
EMAG has basically been our technology partner in the area of
turning and will continue to play that role.” ☐
Courtesy: EMAG
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Why predictive
maintenance
is driving
Industry 4.0
Maintenance is a strategic concern when developing & manufacturing a product – and for good
reasons. A third of all maintenance activities are carried out too frequently – and, according to
IBM, nearly half are ineffective. The article attempts to provide a comprehensive view regarding
the advent of Industry 4.0 and predictive maintenance becoming the top business objective for
many manufacturers – and how to overcome the challenges of implementing such a system.
For machine operators and factory managers, preventative
maintenance and asset repairs consume unnecessary resources,
and eat deeply into operational costs presenting serious
impediments to efficient operations. A single hour of downtime
alone can cost a large enterprise over $100,000 in lost productivity
and can be a hard hit to customer satisfaction. For product
manufacturers, this means higher field service costs, higher
customer service centre costs, lower customer satisfaction and a
distinct disadvantage facing the competition.
Manufacturers and asset managers are turning to Industry
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4.0, also known as the Industrial Internet of Things (IIoT), for
a superior approach. This involves continually generating and
transmitting product behaviour data, capturing the data in a
central repository and applying advanced Big Data analytics
techniques to sort through massive amounts of data and
identify important patterns. This pattern identification can
lead to ‘just-in-time maintenance’ - actionable insights that
predict product failure to increase product uptime and
improve asset efficiency. Given this, it’s no surprise that the
market for predictive maintenance applications is surging; it is

EM | Oct 2019

S P E C I A L F E AT U R E I N D U S T R I A L M A I N T E N A N C E

Predictive analytics tell you when to
replace the part, reducing planned
downtime and keeping the product
running for an optimum amount of time

predicted by one report to hit $10.9B by 2022.

Benefits of predictive maintenance
Imagine if you received an alert from a mobile app ahead of
any fault occurring. Instead of having to guesstimate when the
part will be obsolete based on past observations or hope to catch
it through regular monitoring; predictive analytics tell you
when to replace the part, reducing planned downtime and
keeping the product running for an optimum amount of time.
Predictive maintenance also eliminates unnecessary repair
costs, a large unknown for both, manufacturers and end users.
When an electronic component in a product fails, identifying
the problem may take 5 minutes – or 5 hours. The same holds
true for replacing broken or worn-down parts.
Major breakdowns are expensive, both because of lost
operating time as well as secondary financial losses. Worse, the
larger or more complex the machinery, greater the impact
maintenance has on production and runtime costs. Even a small
flaw in the system, if not caught early, can lead to unexpected
and costly downtime. With preventative maintenance, replacing
parts too early also carries an unnecessary financial burden on
the business.
That’s where predictive maintenance & Industry 4.0 steps in:
• Reduce downtime and improve production yield – Reduce
unplanned downtime by catching issues before they can
make the whole system fail. And reducing planned manual
inspections also boosts productivity and production yield.
• Extend asset life – IoT behaviour analytics enables OEMs to
perform data-driven root cause analysis of faults to improve
product resilience in subsequent iterations of the product
• Monetise predictive maintenance – When manufacturers
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can prove they have increased uptime and lowered
maintenance costs, they can deliver a measure of
predictability to their customers that can increase purchase
price and be leveraged as a strategic competitive edge. The
opportunity to introduce digital services to customers based
on data analytics can also generate a recurring revenue
stream and breakthrough growth for the company.
• Improve customer satisfaction – Automated alerts that
remind customers when it’s time to replace parts and
recommend maintenance services at specific times will both
differentiate your product from others in market and keep
customers happy
To deliver these objectives, manufacturers turn to Industry
4.0 - the interconnected devices, sensors, cloud, gateways and
other parts of Industrial Internet of Things system in order to
quickly collect massive quantities of data from multiple
machines and locations, and then apply Big Data analytics to
deliver predictive maintenance insights.

The evolution of predictive maintenance
Manufacturers have been carrying out predictive maintenance
for years, with different levels of maintenance activities
corresponding to the company’s level of maturity:
• Reactive maintenance – This deals with problems after they
arise, i.e. ‘fighting fires’
• Preventative maintenance – This involves visual inspections,
followed by regular asset inspections that provide more
specific, objective information about the condition of the
machine or system
• Rule-based predictive maintenance – Also known as
‘condition monitoring’. Sensors continuously collect data
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IoT development platform can
be used to enable collaboration
between internal and external teams
and keep the model in sync with the
developed product at all times

about assets and send alerts according to predefined rules,
including when a predefined threshold has been reached.
• Machine learning-based predictive maintenance – This
relies on large sets of historical or test data, combined with
tailored machine-learning algorithms, to run different
scenarios and predict what will go wrong, and when - and
then generate alerts

Rule-based predictive maintenance
Every company with products in the market can identify
some reasons for equipment failure. Product teams can confer
with engineering and customer service departments to establish
known causes for machine breakdown or learn which situations
have a high likelihood of leading to parts failure. With the
common reasons for product failure established, product teams
then set to define the IoT model – a blueprint of the connected
system of data-collecting sensors, data connectivity, applications,
cloud, gateway and other system components.
The model also defines the product use cases, with
‘if-this-then-that’ rules which describe the behaviours and
interdependencies between the various IoT system components.
For example, if temperature and rotation speed are above certain
predefined levels, the system will send an alert to a web dashboard
or personal app, so that the danger can be addressed in time.
This IoT model provides much-needed clarity to data
gathering from the get-go. With all its benefits, data collection is
only useful when the right data is collected, the collection is
controlled and the right business decisions are made in response
to that data. One can use simulation to validate the model use
cases - including data simulation to validate the dashboards and
alerts to ensure that the necessary data is collected. This helps
teams catch errors early on, before spending a penny on
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development and production.
Simulating how the smart machine, product, or system will
function in ‘real life’, helps teams catch errors early on - before
spending a penny on development and production. Later, the
same dashboard can be integrated with insights from machine
learning to provide a visually understandable heatmap of asset
conditions in real-time.
With the validated model in place, we can proceed to delivery.
An IoT development platform can be used to enable collaboration
between internal and external teams and keep the model in sync
with the developed product at all times. One’s IoT development
platform should also (automatically) translate one’s IoT model
into predictive maintenance dashboards and alerts in accordance
with the use cases defined in the model.

Machine learning predictive maintenance
Machine learning is crucial for acting on insight, rather than
hindsight. When properly designed and implemented, a
machine learning algorithm will learn one’s normal data’s
behaviour and identify deviation in real-time.
The standard machine learning process follows the
subsequent processes:
• Data collection – Sensors implemented in machines to gather
data on the machine and its environment
• Feature extraction and reduction – Elements for measuring are
chosen and extracted; for example, temperature levels or motor
rotation speed
• Model creation – An algorithm runs all the data multiple times
in a learning model
• Model validation – The model with its data is tested against the
real-world variables or ‘output’ that manufacturers are testing
for; for example, alarms when the system stops working
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The standard machine learning
process will be able to predict when
a breakdown will likely occur

• Deployment – The model is deployed, and if it shows anything
but the desired behaviour, the discrepant behaviour is relayed
back to the model to improve the system’s future performance
This system requires both input (historical and a training set
data) along with output (the desired result). A machine
monitoring system would include input on different temperatures,
engine speed, etc. and the output would be the variable in question
- a warning of future system or parts failure. The system will then
be able to predict when a breakdown will likely occur.

Challenges in implementing machine learning
for Industry 4.0
We’ve established that predictive maintenance provides
tremendous business benefits, and that machine learning is an
advanced approach to implement predictive maintenance. Yet,
according to a survey by PwC, only 11% of surveyed companies
have ‘achieved’ machine-learning-based predictive maintenance.
There are three primary challenges in implementing machine
learning for predictive maintenance:
1. Identifying the necessary data to collect: Manufacturers
who have never launched a connected system or machine
begin blindfolded - without clear evidence of which data
will prove valuable, or which data to collect. Anomaly
detection, and predictive analytics as a whole, cannot be an
afterthought; it must be implemented in business goals and
planning from the beginning.
2. Obtaining the necessary data set: Without this input, it’s
impossible to start running a machine-based algorithm.
Time is not on one’s side - it takes a significant amount of
time and resources to develop a machine learning solution
or select the right algorithm and choosing the wrong one
leads to massive losses in costs and deadlines.
3. Advanced data science: Understanding a pile of often
messy historical data requires not only the right algorithms
- there are dozens of possible machine learning algorithms
to choose from - but also a method of presenting the datadriven insight clearly after it has been analysed. If the
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algorithm is unsupervised, it will also require data-labelling
- a manual, time-consuming task which relies on skilled
data scientists. And not every company has the resources
for such personnel.
Due to these challenges, predictive maintenance is often
restricted to the minority of companies whose machines have
been collecting data for years, and now utilise advanced analytics
platforms to sort through that data. Companies implementing a
connected system for the first time, with the goal of implementing
machine learning for predictive maintenance, will find it difficult
to cross the starting line.

Getting started – a pragmatic approach
A pragmatic approach to bypass the need for a large historical
data set, and advanced machine learning algorithms at the very
outset, is to begin with rule-based predictive maintenance. This
gives companies quick business results and a steppingstone into
machine learning. Instead of requiring large data sets ahead of
time, one can start with basic assumptions or ‘rules’. Over time, as
the system aggregates historical data the company can experiment
with and apply machine learning algorithms for more accurate
predictions. Because the predictive, rule-based model can be
designed without live sensors or historical data sets, it
democratises predictive maintenance - making it viable both, for
companies who have already implemented IoT and for those who
haven’t yet designed their connected system.
Rule-based predictive maintenance is not the be-all and
end-all for predictive maintenance. The approach is based on
‘what if’ scenarios that one can define, rather than a machine
algorithm running possible scenarios. It’s not fool-proof, but it
is achievable, affordable and delivers business benefits. The
ideal solution is to start with a rule-based model, defining and
simulating use cases and required alerts. Once one has collected
enough data, one should implement machine learning
algorithms and iteratively refine them based on the accuracy of
the predictions attained. ☐
Courtesy: Seebo
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Designing an upgraded future
With rapid and dynamic developments in the field of
machine sciences, businesses and consumers have been
pursuing new ways to design and use technologies. To get a
better perspective and knowledge about the technologies
that will impact the future of the companies, Autodesk
India recently organised the Autodesk University India
2019 under the theme – ‘The future of making’ in
Bengaluru, India. A post event report…

Anvita Pillai
Sub-Editor & Correspondent
anvita.pillai@publish-industry.net

Autodesk University (AU) India 2019 generated a platform Striding towards an innovative tomorrow
for intelligent minds from various fields across the world,
AU India 2019 commenced with a welcome address by
who came together to explore and discuss the best practices
to help one stay on top of the trend and experience advanced Balaji Kesavaraj, Head – Business Strategy & Marketing,
technologies first-hand. The AU 2019 witnessed a gathering Autodesk India & SAARC. Kesavaraj began by giving a brief
of almost 2000 people, wherein, along with key presentations, introduction of the day and the flow of the agenda to the
the event correspondingly had various interactive exhibits audience. Speaking about their theme – ‘The future of
displayed and classes being held by change makers, thought making’, Kesavaraj noted, “We believe that the future of
leaders and experts from across the designing, engineering, making is not tomorrow but today. I truly believe that there is
an opportunity to do better.”
construction and manufacturing background.
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Bhupesh Lall, Senior Director & Head Business Strategy & Marketing, Autodesk
APAC & Japan, during his session on ‘The
future of design and manufacturing'

Following the welcome note, Haresh Ram Khoobchandani,
Vice President Sales, Autodesk APAC, delivered a keynote
presentation on the ‘Future of making’. After an enthrallingly
captivating entry on stage, Khoobchandani kick-started his
keynote addressing the most important question of the hour ‘will automation take all the jobs away?’. Speaking on automating
things in the digital world that are rendered in the physical
world, he remarked, “Along with the inevitability of more and
the reality of less, is the opportunity of better; the opportunity of
a more balanced, sustainable and equitable world.”
The architecture, engineering and construction industry
has been facing an unprecedented demand for new buildings
and infrastructure, but at the same time it is also facing
challenges because of declining productivity. To get a better
understanding of the various steps adopted by Autodesk to
develop new tools, which is inturn helping the architects,
engineers and contractors to bring more to the project lifecycle,
Vikram Dutt, Senior Director, Building - Business Strategy &
Marketing, Autodesk, hosted a session on ‘Future of
architecture, engineering & construction’.
This session was subsequently followed by a session on
‘The future of design and manufacturing’ by Bhupesh Lall,
Senior Director & Head - Business Strategy & Marketing,
Autodesk APAC & Japan. During this session, he threw light
on the transformations in the manufacturing industry, the
global trends that are impacting manufacturers worldwide and
the role of Autodesk in helping customers and companies
thrive in this period of digital transformation. Giving an
example of their client Claudius Peters, Lall mentioned, “It is
essential to focus on four major things to ensure business
growth – product quality, reducing lead time, reducing costs
and increasing customer satisfaction.”
Post this, Ben Fischler, Media & Entertainment - Business
Strategy & Marketing, Autodesk, hosted a session on the ‘Future
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of media & entertainment’. During this session, Fischler
discussed the evolving technologies aiding the media and
entertainment industry, the critical role of Autodesk in creating
the Oscar nominated films for ‘best VFX’ and the changing
paradigms of storytelling. He noted, “Technology is starting to
advance new types of content and the demand is going with it.”

Smarter approach to Industry 4.0
With the keynote sessions coming to an end, the symposium
segregated to attend industry breakout sessions of their interest.
EM magazine visited the breakout sessions on ‘Design &
Manufacturing’. The design and manufacturing convention
began with a welcome note by Shekhar Rohira, Country
Manager - D&M & M&E, Autodesk India & SAARC. Post
giving a brief introduction of the agenda for the rest of the day,
Rohira proceeded to entail people with the current role of
manufacturing in driving the economy of the world, the
challenges faced with the customer demands evolving,
traditional form of manufacturing changing and the necessity
of reducing the production time.
With Industry 4.0 slowly being adopted by the manufacturing
industry, evolving technologies have been disrupting industries
worldwide. To speak on the practical measures that can be
embraced in this era of transformation, Himanshu Jadhav,
Chief Executive Officer, Jendamark India, gave a keynote
presentation on the ‘Practical implementation of Industry 4.0
for automotive industry in India’. During the session, Jadhav
spoke about the six pillars of Industry 4.0 that have been
implemented at Jendamark, which includes - integrated systems,
predictive maintenance, Additive Manufacturing, Augmented
Reality, IoT and Virtual Reality.
With developments in design thinking and its applications
around, the variety of problems that designers come across are
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Shekhar Rohira, Country Manager D&M & M&E, Autodesk India & SAARC
giving a welcoming speech at the
industrial breakout session

vast, and to have a ‘set approach/design process’ does more India, shared insights on product reliability without
harm than good. To give a better understanding of how design compromising on performance, with his session on, ‘Lenovo
processes need to be adopted based on the problem at hand, - powerful & reliable’. During the session, Jameel spoke about
Swagat Rath, Industrial Design Manager, Ather Energy, and their innovations and modifications in workstations.
Tamilanbu Murthi, Associate Manager, Ather Energy, provided
To throw light on the digital factory design, optimised
insights on how one can have ‘A smarter design approach’. material flow analysis and process design validation in a
During their session, the duo gave the audience a ride through virtual environment, C Gandhi Mathi Nathan, Assistant
the journey of building of their flagship product - Ather scooters. Manager – PE, TVS Motor, hosted a session on ‘Digital
“There will always be certain needs of a product. Based on the factories - Shaping the future of manufacturing’. Nathan,
needs, we need to preserve the kind of design approach we take through the course of the session, expounded the various
for the product,” mentioned Rath.
challenges faced by the manufacturing industry in the
present time, metrologies adopted by TVS and Autodesk’s
significant contribution in helping achieve it. Elaborating
Ideate and ameliorate
on the challenges, Nathan remarked, “Speed, agility and
Following this, S Dilip Sridhar, GM, Engineering R&D, precisions will be the game changers of the coming time.”
Brakes India, hosted a session on ‘Productivity improvement,
Bringing an end to the edifying event, Abhit Kumar,
lead time reduction, design automation techniques and Chief Executive Officer, Social Hardware International,
algorithms for 2D & 3D design using Autodesk products’. convened a session on ‘Real-life scalable product for social
Sridhar, during his session, shared his experience over the impact using Generative Design.’ Through the course of
years of working with Autodesk products, the key initiative his session, Kumar elaborated on the constructive
approaches adopted to improve productivity, the ‘four development of the prosthetic upper limb done by Social
quadrants’ approach of designing and the various ways 3D Hardware and how Generative Design and the simulation
design can be used effectively to conceptualise design, validate, of non-linear elastic materials in Fusion 360 contributed to
iterate and optimise designs and tools.
the product's development.
Post this, Shrihari Rasal, Project Manager, Marquardt India,
conducted a session on ‘Utilisation of Autodesk Moldflow to Creating potential
evaluate process failures’, wherein, he provided inferences on
The Autodesk India 2019 posed as a lucrative platform
Moldflow, which can put an end to the critical product issue of
bubble formation after painting. Speaking of the approach providing elucidations about the business and technology
adopted to avoid process failures, he remarked, “It is important challenges faced by organisations on a regular basis. It enabled
to adopt design modification to achieve optimal flow pattern the attendees to garner knowledge about the best practises,
receive expertise on subject matter to boost growth and to get
to avoid airtrap.”
Next, Saqib Jameel, Workstation Product Lead, Lenovo a better perception on the future of the industry. ☐
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Modeling liquids and gases just got easier.

Visualization of coolant fluid temperature and streamlines in the
cooling channels of an engine block inside a four-cylinder engine.

Imagine if you could pick thermodynamic models from a
built-in database when modeling reacting systems, fluid
flow, heat and mass transfer, and systems with multiple
phases. And by doing so, you could in some cases reduce
the modeling time from several days to just a few minutes.
With COMSOL Multiphysics®, you can.
The COMSOL Multiphysics® software is used for
simulating designs, devices, and processes in all fields of
engineering, manufacturing, and scientific research. See
how you can apply it to modeling liquids and gases.
comsol.blog/thermodynamic-models
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Value creation with digitalisation
Digital transformation provides the manufacturing industry with
unparalleled opportunities in the global market for value creation.
However, many manufacturers still lack clarity around possible
business models and the ROI that can be expected from adopting
disruptive digital technologies. In this context, EM and Siemens
Industry Software, along with MTMA Rajkot, recently organised a
conference on ‘How Indian industrial equipment/machinery
manufacturers can target global market by leveraging
digitalisation’ in Rajkot, Gujarat. A post-event report…
Digitalisation is a buzzword today; while the word excites
many people, it makes some apprehensive, too. There is no doubt
that there is tremendous pressure to digitalise a customer’s
journey in a business, leading to enriched productivity and quality.
In this context, EM and Siemens Industry Software, along with
MTMA Rajkot, recently organised a conference on ‘How Indian
industrial equipment/machinery manufacturers can target global
market by leveraging digitalisation’ in Rajkot, Gujarat, where it
was explored why we need a change in mindset while adopting
digitalisation & where does a city like Rajkot stand in adopting it.
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Significance of digitalisation in Rajkot
The event took off with Yogin Chhaniara, President, Machine
Tool Manufacturers Association (MTMA), Rajkot, expertly
addressing the audience on the focus of the event’s topic being
very important for Rajkot and its machine tool builders, as the
city has been running the industries in the same conventional
way for decades. “So, it’s pivotal that we bring in some
digitalisation and modernisation here and compete more
effectively in the market,” he said and continued, “MTMA has
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been in Rajkot for the past 30 years, organising exhibitions, while
giving the association members an exposure to foreign markets.”

Solid Edge 2020
Next, Anshuman Prakash, Global Technical Enablement and
Nitin Malvadkar, Pre Sales Lead India, Siemens Industry
Software, highlighted ‘What’s new in Solid Edge 2020’ through
which they gave a brief of some of the solutions that added inside
Solid Edge 2020.
Through a video, Prakash explained the use of Augmented
Reality (AR), free of cost through the application Solid Edge
mobile viewer to scan a QR code, which is generated on free
online cloud-based collaboration tool – Solid Edge portal. “One
can upload digital designs made in Solid Edge, leading to the
generation of the QR code. By scanning the QR code with a tab or
mobile device, one can experience the digital design in actual
working conditions,” he explained.
Turning to paperless manufacturing, Prakash introduced
Siemens’ new product, ‘Solid Edge Model-based Definition’
which includes how printed material for manufacturing can be
reduced and in turn, digital designs can be reused for downstream
manufacturing applications. Malvadkar further took over to talk
about Additive Manufacturing, where he pointed out what are
some of the problems likely to arise in the design phase before
one applies Additive Manufacturing and how those problems
can be solved.
Some of the other elements touched upon during the
presentation were compare tools, Solid Edge Rendering, digital
simulation tools, harmonic analysis, flow simulation under Solid
Edge, data management solutions, module of requirements
management, reverse engineering techniques, auto scale sketch,
manual creation process, Solid Edge Modular Plant Design,
Electrical Design, Solid Edge P&ID Design and Solid Edge Nesting.

India at an advantage in the digital world

happen in the years to come; it is going to be a disaster for
someone who has slept and a wonderful thing for someone who
has awakened,” he informed.

Panel discussion
It was soon time for the most awaited session of the evening,
the panel discussion on ‘How Indian industrial equipment/
machinery manufacturers can target global market by leveraging
digitalisation’. The discussion was moderated by Shekhar Jitkar,
Publisher & Chief Editor, EM, and the esteemed panelists
fielding the questions were Tejas Dudakiya, Executive Director,
Dowel Machinery; Sachin Nagewadia, Director, Minimatic
Machines; Deval Gorecha, Director, Accurate Machine Tools;
Sandip Patel, CEO, Suncad and Ketan Gajera, Director, Accord
Engineering Corporation.
Jitkar began the discussion by raising the question - When one
develops a new product, how can one analyse that the design for
that product will be applicable in the market or not? In response
to this, Nagewadia mentioned that today, software has made the
designing process of a product much easier. “We do a market
survey and validation in order to try to evaluate how our design
will be suitable for the market requirements,” he enlightened.

Where Rajkot stands
Moving on, Jitkar shot his next question at Dudakiya, that
what are the challenges specific to Rajkot region while making a
machine. Zeroing in specifically on the business in Rajkot,
Dudakiya replied that the businesses in the city have been
running through generations, therefore, the same design is being
used throughout these generations. “So, it is up to the newest
generation to adopt digitalisation and latest technologies in their
factories and train the workers’ systems while also convincing
the older generation about adopting it,” he opined.
It’s been observed that the same range of products have been
manufactured in the region for years and probably the businesses
are not growing as per the market needs. “We have to introduce
the product according to the changing market needs, if you want
a consistent growth,” Gajera expounded.

Following this, Parakramsinh Jadeja, CMD, Jyoti CNC
Automation gave the chief guest address. In his gripping address,
Jadeja emphasised on innovation and the digital future. “While
we talk about the digital future of the world tomorrow, India is
the country that happens to be at an advantage because of the Digitalisation is unavoidable
required skills available here,” he cited. Speaking on innovation,
This made it quite clear that change is, undoubtedly, a must.
Jadeja asserted that, given the way innovation is opening up, one
needs to innovate every day. “Most of the creativity is going to “One has to alter his old methods and adopt digitalisation, be it
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"It’s pivotal that we bring in some digitalisation and
modernisation in Rajkot and compete more effectively in
the market," said Yogin Chhaniara, President, Machine
Tool Manufacturers Association (MTMA), Rajkot

for traditional machines or a new model, in order to bring out
productivity and growth,” divulged Gorecha, seeing eye-to-eye
with Dudakiya’s former response.
Jitkar then went on to ask whether the current factory set-up
is efficient in order to adopt new technologies. Responding to
this positively, Gajera cited that this depends on the product to
be manufactured & technology to be used; in some cases, we may
have to change the entire set-up while in other cases only in a
few phases. “If the work is done with a specific timeline and
proper effort, then returns are inevitable,” he explicated.

A change in mindset
As it turns out, another area that requires change is the
mindset. “The mindset, today, is that as long as the job is
getting done, why make any additional investments?” Patel put
across and went on, “Rajkot may have the biggest number of
BMW or Mercedes users, but if we calculate the total
implementation of CAD/CAM technology or CAE users, we
see that they are only a few. So, with a focus on change in
technology and mindset, there will definitely be a reduction in
price and increase in margin.” Further giving his opinion on
this, Nagewadia added that if one does not willingly change,
the global industry is bound to compel one to change,
irrespective of anything else.
Later, Jitkar popped the question, that with the change in
mindset and adopting new technology, how can one decide
which is the right application suitable for one’s operation?
Patel returned, “If one is manufacturing a machine tool, for
example, CNC lathe, milling, etc, then the first thing that
comes into aspect is 3D design. Any layman can learn these
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kinds of technologies in maximum 15 days. So, the industries
need to understand the technology and its application areas.
I feel these technologies are cost-effective to invest in, the
ROI for which can start within 2-3 months of time.”

The roadmap for digitalisation
The discussion soon came close to its end with having the
panelists pondering over the final question: What should be
the roadmap for adopting digitalisation in operations and the
parameters to consider?
Gorecha remarked that we first need to have a fixed tenure
for a specific project and plan on paper in how man phases it
will happen. “Then one needs to find a suitable vendor and
the right skill-sets needed for adopting the technology in the
organisation,” he explained and went on, “Next, one should
allocate a proper budget and investment plan according to the
expansion one is planning for the future and the turnover.”
Adding to this, Nagewadia said that we first need to do a gap
analysis to see what is lacking and decide the roadmap based
on this report.

It’s time to act now
The discussion turned out to be a candid one, with Jitkar
rounding it off by voicing that there is a readiness to adopt
new technologies and take risks to move in that direction. “If
one is adopting digitalisation, then it is a wonderful
opportunity to flourish in both, the domestic and global
markets. But if not, it can prove to be disaster in a few years.
So, it’s time to act now,” he concluded. ☐
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Propelling for a sustainable future
Industries in India have been growing at a rampant pace for the
past couple of years whilst concurrently, there has been a vital
growing concern worldwide – accomplishing a sustainable world.
To steer the focus of industries towards the growing need of
adopting sustainability, Dassault Systèmes recently organised the
‘3D Experience Forum’ in New Delhi, India under the theme
‘Industry renaissance: Sustainable innovation and sustainable
business for a sustainable world’. A post event report...
With the world approaching the next stage development in
digital transformation, it is essential to draw attention towards
the important subject of ‘sustainability’. India has been one of
the largest and fastest growing economies; however, this rapid
pace of advancement has led to some bothersome environmental
impacts. To address this issue of sustainability and to steer
attention towards how it can be an integral part of industrial
operations, Dassault Systèmes recently organised a platform
where real and virtual worlds came together to drive innovation
collaborativly, keeping in consideration the various aspects of
sustainability – in terms of both the environment as well as longterm business feasibility.
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Striding towards an innovative tomorrow
Samson Khaou, Managing Director—India, Dassault
Systèmes, kick-started the event extending a warm welcome to
everyone. Highlighting some of the achievements of Dassault
during this year, he proceeded to speak on what delegates were
set to experience at the 3D Forum.
The event started with a session on ‘Mapping sustainable
mobility – the road ahead’, hosted by Bharat Salhotra, Managing
Director, Ronmas India. During this session, he touched on
essential problems faced in urban India’s public transport and
the necessity to adopt sustainable innovations in transportation
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and mobility. He asserted, “Urban India lags in public transport,
with only 1.2 buses per one thousand people. Additionally, there
is a reliance on fossil fuels, like diesel; most state transport
authorities are in the red.”
Moving on with the event, next, Florence Verzelen, Executive
Vice-President, Industry Solutions, Field Marketing, Global
Affairs & Communication, Dassault Systèmes, took the stage to
speak on ‘Sustainable innovation & sustainable business for
sustainable world.’ She spoke on how one can leverage the new
technological developments for sustainable innovations and
grow a sustainable business protected market dynamic
movement and how it will help build a sustainable world. She
emphasised, “Sustainability can mean several different things.
By being sustainable, you reach your goals and boost efficiency
better by redirecting those investments. There’s also a massive
sustainability market to win.”

Sustainable business models
Following this, Oliver Lahaye, Vice-President, Delmia
Worldwide, Dassault Systèmes hosted an interactive session on
‘New categories of industrials’, providing an in-depth insight on
how industry key players invent and apply sustainable business
models. Lahaye started off the session speaking about digital
transformation in the present times, its growing intensity and the
necessity to adopt it swiftly. He then went on to invite Jayant
Kapoor, Head of IT – Manufacturing, Havells and Prosenjit
Sengupta, Chief Digital Officer, Thermax, on stage to push start
the session. Kapoor and Sengupta warmed-up the audience with a
brief knowledge about the journey of their respective companies
so far. Subsequently, Lahaye posed a question about the level, rate
and speed of digitalisation adoption in India to Sengupta, to
which he replied, “In the next two-three years the digital natives
are going to be there across the businesses, and we need to cater to
them. To overcome the problems that we might face while catering
to them, it is necessary we adopt certain measures, like making
business live & digital, get data to increase insight and employ
digital network to optimise value streams.”
Next, Suvankar Sen, Executive Director, Senco Gold and
Diamonds, took the stage to provide an in-depth understanding
of the ‘New categories of customers’. During the session, he
elaborated on how 3D experience platform is enabling Senco to
transform its jewellery business and how business can put
customer at the heart of innovation during this period, where the
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innovation is a primal competitive arena in almost every sector.

Innovation vesting sustainability
Following this, Dr Rupamanjari Ghosh from Shiv Nadar
University presented on ‘Empowering the workforce of the
future’. She threw light on the growing need to educate, train
and empower the workforce that will in turn aid in creating
sustainable business for the future. She also provided insights
on building a culture of knowledge and the know-how to train
the upcoming workforce.
Post this, Javier Glatt, Chief Executive Officer & Cofounder, CadMakers, imparted knowledge on reimagining
sustainable architecture through his session on ‘3D experience
twin and the future of autonomous construction software’.
During his session, he elaborated on digital twin being an
essential technology implemented by the industry and the
various ways it will assist industries to be more efficient whilst
being cost-friendly concurrently. He also divulged into ways
the 3D Twin Technology enables prefabrication and project
automation, giving a boost to smart architecting.
Following this, Bernard Charles, Vice Chairman and Chief
Executive Officer, Dassault Systèmes, offered a detailed picture
on why ‘The story is the experience’ in this era of industry
renaissance. He remarked, “At the core of the experience
platform is inclusiveness. The platform revolution is all about
connecting people who have never been connected before.” To
pursue this theme further, Elisa Prisner, Vice-President
Business Platform Experience, Dassault Systèmes, spoke on
‘Platform as a business model’. She discussed the importance of
3D experience platform in enabling sustainable business model
and how it can transform the way one does business.

Metamorphosing the future
To finish off the sessions for the day by Dassault Systèmes on
a prominent note, Khaou took the stage to address the crowd
with the importance of sustainability and declaring India as a
key player of the future, adroitly summarising the event. Dassault
Systèmes created a pivotal platform for leaders around the world
to address the growing necessity of a digital ecosystem, which
connects people, ideas and solutions with the future, creating a
pathway to traverse through this wave of transformation. ☐
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Hydraulic system and tandem lines

3D printer with high speed

Dees recently introduced a hydraulic system and tandem lines, which is
easy to be maintained and is powered by the motor and pump set. The new
system
has
moving
bolsters with Quick Die
Change System (QDC
system) to make the
heavy die change easier
and faster. The fast
pressing speed of the
system is between 30
and 150 mm/s, which Tandem lines
is controlled by the
accumulator and the approaching speed of 800 mm/s or faster while the
returning speed is 600 mm/s or faster. The cushion system is also available
to knock out the parts. Moreover, all speeds and strokes including the slide
and cushion systems are adjustable. The repetitive is within ±0.05 mm. The
company’s self-developed HD-FASTech technology completely solves deepdrawing’s low efficiency and hence, greatly improving production efficiency.
The newly introduced tandem line is for working 24/7. The company also
supplies the custom hydraulic presses with the in-house design and
manufacture, which are rigid, strong and robust for long operations.

Divide By Zero recently unveiled the AION500 MK3, which is one of the fastest
3D printers as the printing speed is 10x more than any polymer extrusion-based
platform. The user can now print any 3D print, like the anatomical model of a
human skull, in minutes.
The printer is powered with the
company’s patented ‘AFPM’ technology;
hence, it can print 10x faster than any
3D printer, without losing on mechanical
properties, surface finish, & accuracy.
The added salient features of the new
printer are –
AION500 MK3
• 1.5G acceleration on servo gantry
• 1.5 m/s travel speed
• All new dual drive liquid cooled print head
• 10-micron positional accuracy
Another unexplored arena is the demand for customised ‘jigs and
fixtures’. 3D printing has the potential to radically change the face of ondemand jig-fixture manufacturing. But due to the questions related to speed,
strength and affordability, this industry couldn’t reap the benefits. However,
this workhorse has the power to complete the old school 3D printing and
make Rapid Prototyping ‘rapid’.

Dees Hydraulic Industrial Corp | Taiwan
Email: sales@spc.com.tw | Tel: +886-2-2601-8661

Divide By Zero | Navi Mumbai
Email: sales@divbyz.com | Tel: +91-22-6239 2181

Toothed belt axis system

Cutting tools

igus recently provided a new plastic solution, where its drylin N low-profile
linear guide is combined with a toothed belt to develop into the new costeffective drylin ZLN toothed belt axis
as standard. Whether in vending
machines, service robotics or even in
automation systems, the new
compact toothed belt system can be
installed quickly and easily in the
smallest of spaces. The flat drylin N
linear guide ensures compact
construction, which is just 27 mm
high and 40 mm wide. The toothed
belt mounted on ball bearings enables Toothed belt axis drylin ZLN
high speed dynamics. Similarly, with
the combination of low-profile linear guide and toothed belt, loads up to 20 N
can be moved vertically at a ratio of 60 mm/revolution. By using highperformance polymers in the sliding carriage, users can completely dispense
with lubricants and get maintenance-free unit. Its advantages include that
moisture, dirt and dust are no problem for the drylin ZLN. For low cost
automation, it consists of standard components from the drylin modular
system that can be fitted together and assembled quickly.

Kenturn recently developed a series of cutting tools, ECIO, that provides solid
carbide end mills targeted for cutting difficult-to-machine materials. These
cutters have included nearly 1000 categories. The main precision cutters are
tungsten steel end milling cutter,
tungsten steel ball cutter, tungsten
steel round nose cutter, tungsten steel
forming cutter and tungsten steel
taper cutter. Also, square end mills are
further available as miniature square
end mills, square end mills, square
end mill – long neck, square end mills
– long flute, square end mills – long Square end mills
shank, end mills-asymmetric helix
angle (400/420) – unequalled, heavy duty operation square end mills, heavy
duty operation square end mills – for aluminium, square end mills – for
aluminium and square end mills – for stainless steels. The corner radius end
mills are also available in variants as corner radius end mills, corner radius end
mills – long neck, and corner radius end mills – long shank. Similarly, ball nose
end mills are available in variants as ball nose end mills, ball nose end mills long neck, ball nose end mills - long shank, and miniature ball nose end mills.
Plus, special cutting tools are available in thirteen variants.

igus India | Bengaluru
Email: vinayak@igus.in | Tel: +91-9341136381
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Life cycle assessment of metal removal fluid systems
Oemeta recently developed the multipurpose oil HYCUT, which can either be emissions produced are recorded and converted into environmental impacts.
used as a non-water-miscible machining oil or as a water-miscible emulsion.
The Life Cycle Assessment (LCA) was carried out within the framework
The use of Metal Removal Fluids (MRF) or “coolants” in industrial of a case study at the engine plant of a Germany-based automobile
metalworking applications is very common, due to the fact that their cooling, manufacturer located in Austria. Here, the process chain of the crankshaft
lubricating and flushing effects enable an efficient and economic machining manufacturing was examined, which consists of the most varied machining
process. Conventional water-miscible or non-water-miscible MRF on mineral processes such as milling, turning, deep drilling and grinding. The process
oil basis are used. The extraction,
chain is characterised by a
production, usage and disposal of
frequent change in water-miscible
mineral oil, however, have various
and non-water-miscible cooling
negative ecological impacts. Also,
lubricants (see fig 1).
from a process chain perspective,
HYCUT offers good eco balance
the selection of a particular cooling
In practice, the process chain is
lubricant has an ecological impact
already operated with the esteritself as a large part of the used
based multipurpose oil HYCUT,
cooling lubricant is dragged off
which is formulated, so that waterduring the process due to adhesion
miscible and non-water-miscible
on the workpiece. Depending on the
components are compatible. Thus,
type of cooling lubricant used in the
the mutual introduction of lubricants
subsequent process step, a time- Fig 1: Process chain layout
adhering to the workpieces must
consuming intermediate washing
not be avoided, but on the contrary,
has to be carried out. In order to
100%
is desired.
prevent this inconvenience, in
100%
100%
100%
100%
- 60%
- 45%
- 55%
- 43%
80%
Compared to mineral oilcontrary to conventional cooling
based reference products, the use
lubricants, the company has
60%
57%
55%
of this cooling lubricant in the
developed this multipurpose oil.
40%
45%
40%
entire production line is much
Thus, in cooperation with the
20%
more
efficient,
because
Institute for Machine Tools and
0%
intermediate washing operations
Production Technology of the
Resource
Global warming
Acidiﬁcation
Eutriﬁcation
and waste of the MRF can be
Technical University of Brunswick,
consumption
potential
AP
EP
ADP
GWP
kg SO2 eq
kg PO4 eq
mostly prevented.
Germany,
the
potential
kg Sb eq
kg CO2 eq
Especially the re-use of the
environmental impacts of the
“Hycut”
Benchmark
washing agent from the workpiece
HYCUT have been examined by
cleaning as cooling lubricant for
means of a life cycle assessment Fig 2: Overview of the relative environmental impact potentials
the machining processes has a
and compared with those of a
positive effect on the LCA. In order to take full advantage of the
conventional mineral oil-based reference lubricant system.
multipurpose oil, the planners tailored the production chain design to the
lubricant. For example, several systems for the cleaning of workpieces,
Life cycle assessment
In the sense of a holistic evaluation of the environmental impacts, the which are normally required, were not installed. The usage of the HYCUT
complete life cycle of a product is considered from the extraction of raw system results in all considered environmental impact categories and
material to production and usage to final disposal. Throughout this life cycle regarding the entire life cycle insignificantly lower environmental impacts
and in all the processes examined, the resources consumed as well as the (40-60%) than the reference system (see fig 2).
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Intelligent toolholder

Utility clamp meter

Schunk recently introduced iTENDO, which is the smart hydraulic expansion
toolholder where mechanical properties of TENDO are combined with the
possibilities of digital process
monitoring. During machining, the
intelligent toolholder permanently
analyses the machining process. If the
process becomes unstable, it can either
be stopped in real time and without the
intervention of the operator, reduced to
previously defined basic parameters or
iTENDO
adapted until the cut returns to a stable
range. Also, the system enables
complete documentation and limit value monitoring as well as an improvement
of the machining quality by automatically adjusting the cutting data during
vibration. Moreover, the intelligent toolholders should additionally enable an
analysis of the tool condition as well as an increase in the material removal rate.
The system is easy to retrofit without the need for modification or replacement
of machine components. Since the algorithms run autonomously and the
operator defines only maximum values and reactions, no expert assessment of
the data determined is necessary. Instead, the system manages the process
autonomously and in real-time, based on the specifications.

Flir recently added the new utility clamp meter to its contingent, CM94 clamp
meter, which is designed to tackle high-current measurements in demanding
utility and industrial job sites. It has an oversized 55 mm jaw, which can
securely clamp around conductor wires and busbars
for accurate readings up to 2000 A AC & DC. Also,
the meter is designed with a CAT IV-1000 V safety
rating; hence, it is ready to work on relays,
distribution panels and switchgear as well as service
conductors, feeders and production power lines.
The VFD mode available here allows the user to
tackle noisy signal environments to ensure correct
measurements when working on large motors and
motor controls. Utilities and industrial electrical
technicians demand the best and the company
delivers with the rugged and dependable CM94
clamp meter. The major advantages of using the
new utility clamp meter are: It is the right tool for
high current jobs with improved safety built in; it is a
FLIR CM94™
full-featured clamp meter that saves time and helps
the users to troubleshoot effectively; an oversized
jaw favours to clamp around large conductors or multiple conductors.

Schunk Intec India | Bengaluru
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Flir Systems | New Delhi
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High pressure thru coolant holders

3D printer with cylinder-shaped build chamber

Vargus recently launched Vardex range of external thread turning toolholders
with high pressure coolant for improved productivity and extended tool life
at EMO Hannover 2019. The new
toolholders feature two precise highpressure coolant outlets, designed to
cool down the top and bottom of the
insert, and are manufactured for high
pressure coolant (up to 70 Bar). With
Vardex high pressure thru
an accurate coolant, the temperature
coolant turning holders
is reduced greatly, thereby increasing
tool life. Thru coolant holders
improve the chip evacuation and helps in enhancing the productivity.
The new toolholders also feature three coolant inlets, suitable for the
most popular machines on the market:
1. Bottom inlet - designed for standard screw connection
2. Bottom inlet - specially designed for VDI holder according DIN 69880/ISO 10889
3. Back inlet - designed for standard screw connection
These toolholders are available for Vardex standard lay-down insert sizes:
3/8”, 1/2", and 5/8”, and are offered in metric and inch shanks. Additionally,
the new range also offers left hand toolholders as standard and are nickelcoated for better wear resistance and anti-corrosion protection.

Trumpf recently presented TruPrint 3000 3D printer, which features a
cylinder-shaped build chamber measuring 40 cm x 30 cm, at EMO Hannover
2019. It can fabricate multiple parts at the same time. The system also
offers solutions for automated quality assurance, such as, powder bed
monitoring and melt pool
monitoring. Components made
from Inconel® – such as turbine
blades and gas compressor
impellers – tend to be complex.
Milling machine operators often
must be to remove up to 80 per
cent of the raw material to
TruPrint 3000
create the required shape. With
Inconel® retailing at around 100
euros per kilogram, this incurs significant costs. The company has also
developed a 3D-printed gas compressor impeller, which is made from
Inconel® and is used to operate postal delivery drones and model aircraft and
small-scale turbines. Additionally, the TruPrint 3000 system can build six
vanes in a single pass. The printing time per piece is reduced to just six hours,
and only minimal post-processing is required on the milling machine. These
lower tool and material costs reduce the overall cost by 20 per cent.
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» Automotive Manufacturing
The automotive industry has been
growing at a rampant pace due to the
constant innovations in the industry. It is
essential to understand the convergence
of disruptive technology driven trends
that could revolutionise the automotive
manufacturing. The upcoming edition of
the magazine helps one gain perspective
of the evolving technologies and trends
in the manufacturing industry.

» Industrial Bearings
The bearings industry has become more
than ever technologically intensive due
to the growing demand for durable,
smart and cost-efficient bearings. The
growth of the bearings industry is linked
to the growth of the automotive and
industrial industries. The subsequent
edition takes a glance at the key growth
drivers, trends and the challenges faced
by the bearing industry globally.

» Renewable Energy
The global power sector is witnessing
a gradual transition from conventional
thermal power- generating sources
towards clean energy. The following
edition of seeks inferences on the
renewable energy market, various
policies and trends implemented in the
recent times and more.
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» AR & VR
Augmented Reality and Virtual Reality in
manufacturing is helping manufacturers
step-up their game and produce
efficient and competitive products with
ease. Industries are adopting the AR &
VR technology right from design and
visualisation in the pre-manufacturing
phase to enhancing worker guidance
during production. The following issue
provides insight on how AR &VR would
be used in the design, engineering
and manufacturing process, how it will
transform the industry in the coming
years and the major problems faced
during mass enterprise adoption.
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The number of passenger aircraft is set to double to more than 40,000 by 2030. Twenty-first-century
long-haul aircraft have a take-off weight of up to 500 tonnes. The task of lifting these goliaths into the
air economically is about more than keeping the weight of materials and components down – our future
needs require stepping up process reliability and quality when machining them too. This is presenting
suppliers to the aviation and aerospace industries with a huge challenge. Having a tool partner that keeps
costs firmly on the ground is therefore crucial.
Lofty ambitions made easy: with Engineering Kompetenz from Walter.

walter-tools.com
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Can we stop lighter planes
being a weighty issue.

