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Productivity with common sense
I

n today’s increasingly competitive and volatile business
world, it is important to improve productivity consistently.
Productivity improvement, which is one of the core strategies
towards manufacturing excellence and good financial & operational
performance, is to do the right things better and make it a part of
continuous process. In the words of Peter Drucker – “Productivity
means a balance between all factors of production that will give the
maximum output with the smallest effort”. Therefore, it is important
to adopt efficient productivity improvement techniques so as to
ensure an individual’s and organisation’s growth in productivity.
And this calls for superior machining processes, best manufacturing
practices, appropriate automation, efficient machines and smart
manpower. The same was discussed at length during the National
Productivity Summit by IMTMA, held recently in Pune.
The event offered a great opportunity to learn from the practical
experiences of productivity leaders. It also addressed and amply
demonstrated a wide array of productivity related issues. The
Summit did not really stress on technology aspects. It discussed
much beyond that. The case studies and success stories from various
industries provided ideas and thoughts on the challenges faced in
the productivity related areas. The interesting and important part of
the event was that most of the presentations emphasised on simple
solutions, not with advanced technology but with more of common
sense techniques. The message was clear, if one wants to become
a productivity champion, he/she should focus on the smart work
(workable work) and not just on advanced technology.
Any lessons for India Inc?
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Manufacturing is supposed to create
plenty of jobs that fulfill the employment
and economic needs of the nation. This
will be true only if three conditions are
met—Manufacturing processes that are
advanced and practiced well; workforce
that is competent to fully exploit such
processes and the manufactured goods
that match the needs of the consumers
who create the demand.
Every nation faces three challenges
and some are more unique to India. Let
us look at these three challenges one at
a time—Every manufacturing operation
is an organised assembly of physical
processes (cutting, grinding, electro
plating, welding, painting, sintering,
lithography, etc) connected with an
array of information processes (such
as production planning, scheduling,
inventory control, etc). Of these, the
information processes have been
improved in speed and efficiency, thanks
to the developments in IT for the past
four decades. But the physical processes
and the science behind such processes
have been treated as ‘black box’ and left
largely untouched over the same period.
It may be time to unleash the power of
these physical processes.
You don’t manufacture things sitting
in front of computer screen in your garage.
8
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“REQUIREMENTS FOR A
ROBUST MANUFACTURING
ECONOMY!”
It requires machinery, tooling, parts
to produce and processing conditions.
In fact every manufacturing activity is
an input/process/output system. This
system thinking has to become the
bedrock for any manufacturing work
force development. Such education has
to be combined with hands on real world
projects and the experience one gains
from it.
Unfortunately, even these are not
enough in the 21st century, where
more than 80% of what you need to
know is already available through the
Google search! There is a third trait –
transformational skills – necessary for
every worker. It implies a set of skills
to identify new opportunities, develop
them into new manufacturing solutions
and implement them to realise the
impact or value of such solutions. Such
skills can be taught and trained together
with academic education and handson training. This should become a
new model for workforce development

collaboratively between every academic
institution and their adopted industries
or companies.
Finally we need to ask ‘Make in India’
of what and for whom? Majority of the
consumers – population – of India live
in rural areas. The tools and methods
used in rural India have to become high
in productivity. The hardware stores
in USA have aisles full of hand tools,
power tools and accessories that increase
the efficiency and productivity of
tradesman in every field like carpenters,
home builders, plumbers, electrician,
etc. Roads, bridges, water resources,
food and housing in rural India are
all opportunities for consumption of
manufactured goods. Better living
conditions, leisure activities like
sports, boating and fishing or merely
sight-seeing are also opportunities for
consumption of manufactured goods.
To conclude, ‘manufacturing’ can
indeed be a growth engine for India if
there is a deliberate focus on process
science at shops using real life inprocess data, workforce development
that combines academic, practical and
transformational skills; ‘Make in India’
for better living and more consumption
for rural India. ☐
EM | Sep 2017
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Siemens’s channel partner programme tops 1000 partners

Siemens recently announced that its commitment to building a robust partner ecosystem as a
strategic component of the business has created the largest and fastest growing channel partner
programme in its industry. As part of its ongoing efforts to expand its award-winning programme,
Siemens’ product lifecycle management (PLM) software business recently exceeded 1,000 global
channel sales partners, adding 150 new partners. The expanded program represents Siemens’
digital enterprise portfolio, including Application Lifecycle Management (ALM) software,
Manufacturing Operations Management (MOM) software and all of its simulation and test solutions.

Kalyani Rafael to manufacture missiles in Hyderabad
Kalyani Rafael Advanced Systems (KRAS), a joint venture between Kalyani Strategic
Systems and Israel’s Rafael Advanced Defence Systems inaugurated its facility in
Hyderabad to manufacture anti-tank guided missile systems for the Indian Army and
thereafter make it a hub for supplies to other markets in south-east Asia. The facility, which
is the first in the private sector to manufacture missiles, plans to start production in a few
weeks. This is in line with the ‘Make in India’ initiative, where the venture will invest in
advanced manufacturing techniques to manufacture weapon systems. Speaking on this,
Baba Kalyani, Chairman, Kalyani Group, said, “This partnership is our endeavour to develop
advanced defence systems and remote weapon system capabilities within India and is a
testament to this increasing co-operation between Israel and India in a strategic sector.”

IMTMA appoints Ramadas as
the new President
Indian Machine Tool Manufacturers’
Association (IMTMA) recently held its 71st
Annual General Meeting (AGM) at
Bangalore International Exhibition Centre
(BIEC), Bengaluru. At the executive
committee meeting following the AGM, P
Ramadas, MD, Ace Manufacturing Systems,
was elected as the President of IMTMA and
Indradev Babu, MD, UCAM was elected as
the Vice President of the Association.
Ramadas has worked in MMC, Widia and
Mysore Kirloskar and later joined hands
with the promoters of Ace Designers and
started Ace Manufacturing Systems in 1994
to produce machining centres. Babu has
served as the Past President of Bangalore
Machine Tool Manufacturers’ Network and
has also served as the Chairman of IMTMA
Regional Council (South).

Godrej Appliances launches GreenCo initiative for its SMEs
Godrej Appliances recently announced that it has launched an initiative named ‘GreenCo’ for its SMEs at their manufacturing plant. The company’s
factories were among the first units in India to receive the most coveted GreenCo Platinum rating for greening their manufacturing processes. As part
of this initiative, the brand has chalked-out an aspirational goal of making 80% of their suppliers GreenCo-rated, thereby, transforming the entire
supply chain with sustainability as the core focus. The rating system analyses environmental impact of the company's activities or operations.

10

EM | Sep 2017

NEWS | MARKET

Chiron Werke receives Bosch Global Supplier Award
Chiron Werke was recently felicitated with the Bosch Global Supplier Award
from Robert Bosch. Chiron received it in the category for purchasing of indirect material and is the only manufacturer of
machining centres among the prize winners. With this award, Bosch recognises outstanding performance in the manufacture and
supply of products and services – notably in the areas of quality, costs, innovation, and logistics. “We are very proud of this
award. It shows that we offer high quality and future-oriented solutions in partnership with our customers,” states Markus Flik,
CEO, Chiron Group.
In all, Bosch has given awards to 44 suppliers from eleven countries. The theme of this year’s award ceremony in Stuttgart,
Germany, was partners in success. Elaborating further, Karl Nowak, President, Bosch Corporate Sector –Purchasing & Logistics,
said, “Bosch’s success is based in no small part on competitiveness, innovative strength, and agility – qualities we can achieve
only with fruitful international partnerships.”
Chiron has met the requirements of Bosch and, therefore, received in 2017, not only the Global Supplier award for the first
time, but also the Bosch Preferred Supplier award for the fourth time. In front of 100 representatives of the supply industry, Flik
and Stefan Birzle, Head—Global Account Management Automotive, Chiron Werke, received the coveted award.

Defence Minister Jaitley launches production of HAL-designed LCH
Arun Jaitley, Minister of Finance, Defence and Corporate Affairs, declared the launch of production of HAL designed 5.8 tonne category
light combat helicopter and dedicated the HAL’s role changer design upgrade program of Hawk-i to the nation in HAL premises in
Bangaluru. Speaking on the occasion, Jaitley said, “We are moving in the right direction in evolving ourselves into a major manufacturing
hub. In this context, today’s experience has been encouraging.” HAL’s Rotary Wing R&D centre designed the LCH whereas Mission &
Combat System R&D Centre (MCSRDC) designed the Hawk-I in association with the aircraft division.
The basic version of LCH has been cleared by CEMILAC. The DAC has accorded approval for procurement of 15 LCH from HAL
under IDDM category. Accordingly, the production is launched. HAL designed the twin engine Light Combat Helicopter (LCH) of 5.8 tonne
class featuring narrow fuselage and tandem configuration for pilot and co-pilot/weapon system operator. The helicopter has indigenous
state-of-the-art technologies.
HAL produced its 100th Hawk jet trainer aircraft with designation as Hawk-i (Hawk-India). The company took up the indigenous role
change development programme to convert the jet trainer into a combat-ready platform. The aircraft is upgraded with indigenously designed
avionics hardware, software and system architecture enhancing operational role from a trainer aircraft into a combat-ready platform with
improved quality and depth of training by Large Force Engagement (LFE) tactics through Electronic Virtual Training System (EVTS).
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Delhi Machine Tool Expo 2017 concludes on a positive note
IMTMA recently announced that the four-day Delhi Machine Tool Expo, 2017 concluded on a positive
note. With 242 exhibitors from 10 countries, the machine tool exhibition attracted 11,279 visitors from
various industries. Additionally, 93 trade delegations including High Commissioner of Nigeria,
COFMOW (Railways), Ordnance Factory Board, Maruti Udyog, etc also visited the expo. Speaking
on this, V Anbu, Director General & CEO, IMTMA, said, “This further gives impetus to our idea that
the regional machines tools are the way forward to address the requirements of the Original
Equipment Manufacturers, as well as component manufacturers in the Tier II and Tier III cities.”

Henkel conducts Structural Bonding Conference at Pune

Henkel Adhesive Technologies recently conducted a Structural Bonding Conference at Pune’s
Auto Cluster Exhibition Center. The event was a grand success and witnessed participation from
more than 150 customers from across industries. The conference was conducted in two parts. The
first half saw presentations by Henkel experts and representatives from Graco and IEEC, which
are Henkel’s partners in adhesive dispensing solutions and surface preparation respectively. In the
second half, the customers got to have first-hand experience with the Henkel’s Structural Bonding
solutions and solutions from Henkel’s partners, Graco, Kuka and IEEC.

Technology Day organised by B&R
B&R Industrial Automation recently organised Technology Day which brought together over 100+ delegates and 10 industry experts, who shared
the best practices and know-how about Industry 4.0 & Industrial IoT. The event, held in Coimbatore, was partnered by ITAMMA (Indian Textile
Accessories & Machinery Manufacturers' Association) and IPI (Indian Plastics Institute). The delegates for the event included decision makers from
machine builders and end users from various industries, eager to become Industry 4.0-ready and focus on a profitable business growth.
It involved a mix of technical presentations, panel discussions, networking and it served as a right platform for B&R to announce its
Coimbatore office operations. Speaking on the theme of the seminar, PV Sivaram, MD, B&R Industrial Automation, said, “Industry 4.0, smart
manufacturing, digital factories describes a series of groundbreaking industry trends that are changing the way products are manufactured. To
remain competitive, manufacturers need knowledge, training and state-of-the-art information and communication technology to improve
productivity, shorten product development cycles and customise product efficiently and cost effectively.”
The event provided a deeper insight on various aspects of cost-effective implementation of Industrial IoT & Industry 4.0 in brownfield plants,
making machine and factories smart, benefits of using web-based visualisation, secure remote diagnostics & maintenance possibilities and
end-to-end connectivity via open source and vendor independent solutions.
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World market leaders combine strengths in ADAMOS
DMG Mori, Dürr, Software AG, ZEISS and ASM PT recently announced that they are establishing a strategic alliance
for the topics of Industry 4.0 and IIoT through their joint venture, ADAMOS, which stands for ADAptive Manufacturing
Open Solutions. This is Germany’s first alliance of well-known industrial and software companies who want to establish
ADAMOS as a global standard for the industry and attract other machine builders to become partners.
ADAMOS is customised to meet the specific needs of machine and plant builders and their customers. The open IIoT
platform ADAMOS is non-proprietary and brings together the most up-to-date IT technology and industry knowledge. It
also enables engineering companies to offer tried and tested solutions for digitally networked production to their
customers with little effort. Machine tool builders as well as their suppliers and customers will benefit from this as
ADAMOS is a platform service that offers data autonomy and access to leading software solutions.
The jointly developed ADAMOS platform will be available worldwide as of October 2017. Speaking on this joint
venture, Christian Thönes, CEO, DMG Mori, said, “Regarding digitisation, the machine and plant building industry has
to set its own standards and drive development. This can only work with strong partners. That is why we are offering an
open network with ADAMOS together with leading machine building, production and software/IT know-how from
machine builders, their suppliers and customers.”
Elaborating further on the ADAMOS App Factory, Ralf W Dieter, CEO, Dürr AG, stated, “In the ADAMOS App
Factory, we bring industry knowledge for intuitively operated applications together with the design of digital
marketplaces. The App Factory is a cooperation between machine builders and software companies that is closely
linked with the partners.”
Sharing his insights on the foundation of ADAMOS, Karl-Heinz Streibich, CEO, Software AG, said, “Software AG’s
technology leadership and digital expertise is based on a total investment of more than one billion euros. Our industry
neutrality and global presence combined with the know-how of leading machine and plant builders worldwide form the
foundation of ADAMOS.”
Also elaborating on the need for pushing digital connectivity was Thomas Spitzenpfeil, CFO & CIO, Carl Zeiss, who
explained, “With ADAMOS, strong partners are working together equally on pushing digital connectivity. Together, we
are developing technologies for the factory of the future. Companies that use the IIoT applications from ADAMOS, will
be making use of innovative services and thus increase the efficiency, transparency, reliability and availability of their
systems significantly.”
Additionally, Günter Lauber, CEO—SMT Solutions Segment, ASM PT, gave his valuable insights and stated, “The
growing interconnectivity of production means that not only our customers, but also we ourselves have to change our
thinking. We create the conditions for this at ASM PT with innovative solutions for various line and factory workflows for
electronic manufacturing whilst complying with the highest IT security standards. Through ADAMOS, we are combining
this knowledge with leading machine building, production and software know-how.”
Industry 4.0 and IoT enable interconnectivity and communication between machines as well as the comprehensive
acquisition and use of real-time data. This provides the basis for employing digital services and new business models,
and optimising production with the aid of Big Data analysis. Customers can identify maintenance requirements at an
early stage and can plan production or source spare parts automatically.
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“Focus on enhancing production efficiency”
Atul Nagpal, Managing Director, Komet India, in this interview with Suchi Adhikari, discusses their
company’s latest technological developments and the upcoming trends in this sector. Excerpts…
Can you highlight the latest trends and developments in the cutting
tools segment in India and globally?
Digitisation is the latest buzzword in manufacturing and the
digital productivity solutions by Komet are amongst the first
in machining solution offerings. Komet Brinkhaus Toolscope
system is a solution designed to support machining industry.
It works live with the machines and can help to reduce &
recognise tool breakages, faulty processes, scrap reduction,
live feedback with process visualisation, automatic feed
control, etc. The Komet Brinkhaus assistance machining
system also helps the manufacturing
industries to become more successful
and increase their competitive edge by
enhancing production efficiency with
substantial cost reductions.
Komet MicroKom BluFlex – the second
generation solution is also in sync with the
digitisation concept. MicroKom BluFlex
precision drilling system has high levels of
precision and simple handling as well as a
particularly high-contrast OLED display.
This also includes a Bluetooth low-energy
interface, which makes it possible to transmit
all data to a smartphone. Users can view the
BluFlex display on their smartphone using
the MicroKom BluFlex 2 app.
In recent years, there is a trend of making cutting tools using
metal 3D printing. Can you highlight examples of this trend from
your company?
With the revolution in metal 3D printing technology, Komet has
developed cutting tools to improve productivity in leaps for both
standard and special PCD milling cutters.
The Komet 3D printed tools are designed with more cutting
edges and an HPC-optimised cutting edge geometry to produce
geometries that would otherwise be impossible by conventional
means and has the advantage of increasing tool productivity and
achieving a feed rate that is up to 50% higher.
Our latest products using 3D printing technology are
the KOMET JEL® HPC PCD face-milling cutter, which is a
monoblock tool with extremely short delivery time and the
KOMET JEL® PCD drilling tool, which is a brand new drilling
tool with 3D-printed inserts in the chip flutes.

18

Requirements in machining are changing at a rapid pace. What are
the latest offerings from your company to achieve quantum leaps
in productivity?
The Komet Group has responded quickly to the changes in
requirements in machining and will increase its focus on customer
needs with the establishment of three new business units. They will
focus on project specific developments, digital products—Tool
Scope assistance system and efficient standard precision tools. We
also offer a full range of drilling, turning, milling and threading
tools, which are equipped with PCD (polycrystalline diamond),
CVD-D (thick-layer diamond), CBN (cubic
boron nitride) and NCD (nanocrystal line
diamond) as soldered-on elements or as a
coating and ensure efficient machining.
Given that the manufacturing industry is
moving towards Industry 4.0, what are your
company’s latest developments aligning to
this trend?
Komet Brinkhaus supplies tailor-made
solutions of assistance machining systems.
The team supports the development of
Industry 4.0 by providing data as well as filter
mechanism and applications to achieve the
targets of a smart factory. It is primarily used
for monitoring machining processes such as
milling, turning, reaming, drilling, grinding, etc.
Our assistance machining industry 4.0 system—Toolscope is
a self-learning and self-adjusting automatic system which offers
complete functionality of process visualization and management.
This system communicates with the machines to tell it exactly
what machines should do in each process with each tool.
Going forward, what would be your future plans and strategies for
the Indian market?
India is a developing country and is constantly growing. Further,
there will be a focus on the growth agenda in an emerging
economy like ours. It is obvious that the manufacturing industry
will influence for building modern digital ecosystem.
Our company has started its manufacturing in the direction
of emerging technologies such as 3D printing, light-weight
construction materials, mechatronic tools and Brinkhaus
Toolscope Industry 4.0 smart factory. ☐
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“Leveraging technology as an enabler”
Harish Mehra, Global Head—Plant Solutions, Tata Consultancy Services, in an interview with
Megha Roy, highlights that adapting to latest automation and digital technologies is a big game
changer for most manufacturers today. He further believes that the advances will increase in the
coming years – both replacing mundane human jobs & robots co-working with humans.
What is your opinion on the growing concern over the
transmission and storage of data in a secured manner? How does
the overall industry address such challenges?
In today’s hyper-connected world, it will not suffice to have
passive policies and guidelines for data and information security;
neither will add-on approach to security be a reliable approach.
We need to look at security holistically across all aspects of
the product lifecycle. We call this security by design. A major
fraction of organisations today are unaware
of the loopholes existing in their enterprise
architecture, which makes them vulnerable
to security risks. We are working with a few
such customers today, where we are helping
them conduct a comprehensive audit of their
install base.
What are the major technological
advancements witnessed globally, given
that the factories and energy systems are
representing Integrated Industry?
At TCS, we refer to the current wave of
manufacturing transformation, due to digital
disruption as ‘Connected Digital Enterprise’.
This includes three levels of closed-loop
integration — horizontal integration, vertical integration and
engineering integration.
In a connected digital enterprise, there will be secured &
transparent exchange of real-time data across Machine-toMachine (M2M), Machine-to-Humans (M2H) and Humanto-Human (H2H) to enable timely decision-making across the
enterprise. While advanced automation and robotics, smart
sensors, Additive Manufacturing are the major focus areas when
it comes to M2M communication, mobility, Augmented and
Virtual Reality (AR/VR), edge and cloud adoption, AI-based
cognitive agents and smart workflows are some leading trends
across M2H & H2H respectively.
How is Predictive Maintenance beneficial in your industry or
application areas?
Asset performance and asset reliability are the focus areas for
adoption of technology in this era of ‘Intelligent Machines’. Using

20

a machine digital twin, we can now simulate the physical and
physics-based behaviour of the asset with real-time feeds from
sensors on the physical machine.
Based on the predictive insights that can be generated from
these techniques, organisations can improve asset reliability,
thereby, increasing the asset availability, which can be leveraged
to increase throughput, leading to improved inventory turns and
ultimately, higher profits.
With the evolution of cobots today, humans
and robots are working hand-in-hand in a safe
and efficient manner. What is your opinion
about the future of such technologies in
countries like India?
Today, robots are increasingly replacing
human jobs – especially jobs which are
repetitive, routine & predictable in nature, for
instance, assembly line operations and material
handling & transfers across the shopfloor.
With the growing rate of increase in dexterity
& decrease in per robot cost and in skilled
manpower availability, we believe adoption of
advanced automation techniques will increase
in the coming years – both replacing mundane
human jobs & robots co-working with humans.
How is the progress of Industry 4.0 or IIoT globally, and
in India? How ready is Indian industry to adopt these new
technology concepts?
Overall, the pace of adoption of I4.0/IIoT is slightly slower than
projected. Primarily, while customers are fascinated with the
technology disruptions, the ones who have focused on identifying
and solving the business problem by leveraging technology as an
enabler have gained benefits.
With a stable government at the centre, there are longterm strategies and policies now in place, which is encouraging
adoption of digital practices within India. As part of ‘Make in
India’ initiative, the Government is not only encouraging local
manufacturing, but is also investing in setting up CoE and
collaborating with industries to re-define the ITI courses to have
a future-ready workforce. ☐
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TECHNOLOGY

The haze, hype & hope

For every organisation, it is important to focus on improving the
profitability of the manufacturing operations. The ability to keep
a manufacturing business running profitably will determine how
successful the operations are for the long-term. The feature
defines how advanced manufacturing is different from Industry
4.0 and describes an Indian perspective in terms of the adoption
of new technologies in the manufacturing supply chain so as to
gain profitability in an organisation. A read on…
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Automated injection moulding
machines lined-up in a shopfloor

Smart manufacturing, Industrial IoT, Industry 4.0, factory
of the future are some of the most popular buzzwords in vogue
these days amongst the political, bureaucratic, industrial and
academic circles as a panacea for our manufacturing industry
that has been struggling to meet world-class productivity and
quality standards. There have been numerous fora where
speaker after speaker from all walks of the manufacturing
community have extolled the virtues of Industry 4.0 and
encouraged the industry to adopt. However, some finer points
that will decide the fate of its adoption and penetration in the
Indian manufacturing industry are worth having a look at.
I will differentiate between Industry 4.0 and advanced
manufacturing (also called Industry 3.0) for the purpose of
bringing about some clarity on these, as I hear the
technologies related to both these revolutionary stages being
used interchangeably in India. Advanced manufacturing or
Industry 3.0 includes application of automation, process
technologies, computer and information technologies,
control systems, high precision manufacturing, custom
manufacturing and sustainability technologies and robotics
in the factory.
On the other hand, Industry 4.0 is the usage in
manufacturing of high performance computing technologies
such as cloud computing, cyber security, Big Data analytics,
machine-to-machine
communication,
IoT,
Artificial
Intelligence, Augmented Reality, digital twinning and Additive
Manufacturing, across the enterprise. The objectives in both
the cases are the same – that of improving productivity and
quality by reducing dependence on human errors. The
difference between the two is that Industry 4.0 attempts to
automate decision making across the enterprise, while
Industry 3.0 is mostly limited to the factory floor.
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Evolution in manufacturing
Industry 4.0 with its reliance on mechatronics, Big Data
analytics and extensive use of internet, communications and
computing technologies comes with its own challenges compared
to the more homogeneous contemporary manufacturing
systems. Manufacturing technologies from the Industry 3.0 stage
are well within the domain of the industrial and manufacturing
engineers, who, in most cases are a consolidated part of the
manufacturing organisation.
On the other hand, Industry 4.0 expertise is fragmented and
resides with various stakeholders outside the manufacturing
organisation such as the platform and data analytics (software)
solutions provider, the mechatronics (hardware) solutions
provider and internet service providers. The unique situation
we face in India today is that while the solutions providers seem
more ready with their offerings, the manufacturing
organisations, especially the large majority of mid-size players
have a long way to go in terms of awareness, understanding,
motivation and preparedness for Industry 4.0. One needs to
understand the evolution of manufacturing in the rich
economies and their drivers and the benefits.

Towards manufacturing efficiencies
Advanced manufacturing (Industry 3.0) has been in usage
in the USA, Western Europe and Japan for almost three
decades. The manufacturing industries in these geographies
have used Industry 3.0 to sustain or extend their productivity
gains to offset the adverse impacts of high labour costs and
aging demographics. Low value & low-scale manufacturing
have more or less shifted out of these economies to the emerging
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Manufacturing organisations that can
afford to invest in advanced manufacturing
constitute less than 2500 units in India

economies such as China, India, South Americas and SouthEast Asia driven primarily by low labour costs. On the other
hand, high value & large scale integrated manufacturing
continues to be competitive out of the USA, Western Europe
and Japan. This is almost entirely due to the extensive
penetration of advanced manufacturing (Industry 3.0) in these
economies, besides having an enabling ecosystem. For example
to run a robotised welding process, both uninterrupted power
supply and the quality of power supply (fluctuations) are being
met today in India by dedicated power supply and power
conditioning units by the user despite having grid power,
whereas in the advanced economies, such redundancies (and
costs) are eliminated as the grid power itself is of high quality.
High value operations such as laser or electron beam welding
would not be competitive in India under such circumstances.
Poor quality infrastructure (power, IT, transportation) would
be a disaster for Industry 4.0, which envisages connectivity and
operational precision on a mega scale.
Industry 3.0 investments were ‘discrete’ investments,
focusing on technology only to improve manufacturing
efficiencies (automation, computerisation, process technologies,
etc), and had little to do with other enterprise aspects. Industry
4.0 aims to improve organisational efficiencies by using
technologies across the enterprise, such as in business processes
& systems, services, security, strategy, business models and risk
management. The investments, therefore, can reap returns only
if the organisation spans a large part of the value chain (sourcing,
manufacturing, distribution, sales, service) or product life cycle
(system & component design, prototyping, test & validation,
manufacturing, warranty).
Very few Indian manufacturing organisations fall in this
category (select industrial equipment manufacturers, OEMs).
Thus, one can argue that Industry 3.0 are the discrete
components of Industry 4.0 focused on improving efficiencies
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in the factory, and these are the pre-requisites for implementing
Industry 4.0 to tap enterprise efficiencies. Incidentally, such
manufacturing organisations that are Industry 3.0 ‘complete’
and ready for Industry 4.0 happen to be present mostly in the
rich economies. The relevant point being widely debated in
industry circles is whether Indian manufacturing should
leapfrog to Industry 4.0.

Improving profitability of organisations
The Indian manufacturing sector employs over 30 million
people and contributes about 16% to its GDP but only 2.9% to
the world manufacturing value add. Almost 85% of industries in
India are in the micro sector (employs less than 10 people). Our
manufacturing industry has long depended on low cost
inefficient labour and continues to rely on them to run
organisations that are largely low in scale and integration and
focus on low value or commodity products. In other words, we
are still running Industry 2.0 at a very inefficient level. The next
step of evolution to Industry 3.0 has been attempted by a
minority who are competing in the global market but to a limited
extent, since they can still afford low cost labour due to favourable
demographics. As such there is still a large scope of improving
efficiencies (low hanging fruits) in the vast majority of players by
extensive use of productivity tools such as TPM, TQM, Six
Sigma, TOC, Lean etc.
Manufacturing organisations that can afford to invest in
advanced manufacturing (employing more than 100 employees
or revenues more than INR 5 billion) constitute less than 2500
units in India. Besides, Indian manufacturing is composed
primarily of small and mid-end automotive manufacturing,
textiles, leather, pharmaceuticals and capital goods. Compare this
to 16,000 units in the USA that have implemented Industry 3.0, in
three decades, mainly in aerospace, electronics, computers and
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industrial equipments (high value) or
Europe that has high end automotive,
aerospace, and industrial machinery. It is
clear that as an industry, we are about 40
years behind USA or Europe, which are
contemplating Industry 4.0 usage today, as
they seem to have the right mix of prerequisites;
extensive
Industry
3.0
penetration, high value manufacturing,
large number of mid-sized players and a
reliable ecosystem. Studies on Industry 3.0
implementation in mid-size companies
($10 million - $1 billion in annual
turnover) in USA have concluded that
such advanced manufacturing techniques
improve profitability of organisations
without any negative impact on
employment. However, the companies
who invested in advanced manufacturing
were all in the higher end of the spectrum
(turnover $100 million - $1 billion),
indicating a minimum scale required to
absorb the costs of Industry 3.0.

initiatives to bridge the productivity gap in
the next two decades by forcing penetration
of Industry 3.0 in our industry. Till that
time, those that have the scale and value
chain or product lifecycle integration
should implement only the technology
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component of Industry 4.0. Our industry
will be ready for a complete enterprise
wide Industry 4.0 once these two converge
– complete penetration of Industry 3.0
and an enabling ecosystem. An aggressive
guess is 2030. ☐

Advt

Conclusion
The path forward for Indian
manufacturing has to be unique as our
demographics have charted out an
evolution that is different from other
economies. We have an abundance of
labour for the next three decades and our
economy is significantly underperforming
while not creating sufficient jobs. Our
manufacturing industry, especially the
mid-size organisations have to move up
the value chain, show an appetite for
investments in technology and create
capabilities in R&D and supply chain
management.
The
average
R&D
investment as a percentage of revenues has
to go up to 3-4% (compared to less than
1% today). This will spur Industry 3.0
without negatively impacting jobs as well
as improve margins and competitiveness.
Infrastructure improvement has to have a
long term outlook with an aim to create an
ecosystem
for
collaboration
and
technology adoption. I expect these
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“Delivering digital continuity”
Samson Khaou, Managing Director, Dassault Systemes India, discusses the
advancements in digitalisation and product development processes. In this
interaction with Maria Jerin, he shares his company’s strategies for enabling
future-ready factories. Excerpts from the interview…

You had recently mentioned that the trend in the
manufacturing environment has shifted from mass
production to mass customisation. Can you elaborate
more on this?
Mass customisation has emerged as an important business
concept, deployed by numerous brands these days.
Moreover, the concept is also employed in the development
of marketing strategies for product and service lines and
during the process of recognising the target audience of
a brand or business. Companies, throughout the world,
have embraced mass customisation in an attempt to avoid
hitches and provide unique value to their customers in an
efficient manner. As a result, digital
manufacturing
techniques
are increasingly essential
for global companies
seeking to differentiate
what they make for
different customers,
ultimately arriving at
the destination of
mass customisation.
There are four
basic approaches to
mass customisation,
depending
on
customisation of the
product itself
or its
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representation — collaborative customisation, adaptive
customisation, cosmetic customisation and transparent
customisation.
What are the most promising market segments for
Dassault Systemes?
For our Indian market, the most promising market
continues to be in manufacturing. We are seeing that
manufacturers are striving to bring in technological
innovations to foster their manufacturing processes
to make it more lean and efficient. Segments like
transportation & mobility (automotive, trains,
2-wheelers, trucks/buses), aerospace and industrial
segments continue to show growth and remain the
core industry for us. That said, we intend to make
in-roads in new and growth industry segments like
consumer packaged goods, energy, process and
mining industries.
What is your opinion on Additive Manufacturing
becoming a game changer? How is your company
leveraging this technology in the design field?
Additive Manufacturing is making rapid gains in
manufacturing, albeit from a low base, and it has clearly
moved beyond the mere making of prototypes and
short manufacturing runs. But the real allure is that 3D
printing is going to allow entirely new types of parts
and products to be designed. Designers will have blank
drawing boards, so to speak, that allow them to ask, “In
an ideal world, what should this part look like?” Some
of these designers are finding that organic shapes, more
in keeping with Mother Nature, are sometimes better
and more streamlined than the clunky industrialstyle shapes that have prevailed in the past.
We have announced a new partnership with
Safran Group to develop expertise in the virtual
validation of the Additive Manufacturing process
using our 3DEXPERIENCE platform. Further,
we have entered into a collaborative partnership
with Airbus to advance the use of Additive
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Khaou is responsible for the
overall growth and performance
of the company in the region. He
joined Dassault Systèmes in 1989
as an R&D engineer and has
been holding several key
management positions within the
company in both Europe and
Asia. He holds a Master’s Degree
in both Mechanical Engineering
and Production Engineering.
Manufacturing for large-scale production in the aerospace and
defence industry.

transportation has adapted our concept of digital continuity
wherein there is a continuity of same data starting all the way
from design engineering to shopfloor operations. As all stake
holders are working on one single source of truth, the change
management process becomes extremely streamlined and
agile owing to digitalisation.

Collaborative manufacturing is in place in the industry for a
long time. However, with advancements in digitalisation, how
do you see the future of such strategy?
With collaborative manufacturing, all parties in the business
relationship contribute to the betterment of the whole. The How is your company planning its digital continuity in the
digital revolution is now penetrating the walls of manufacturing manufacturing industry?
as it continues to disrupt other sectors. Indeed, the explosion When a product has been designed and engineered fully in 3D,
in data and new computing capabilities—along with advances the manufacturing processes can also be modelled virtually.
in other areas such as Artificial
Digital continuity, also called the digital
Intelligence, automation and robotics,
thread, leverages 3D design data all the
additive technology, and humanway through to 3D manufacturing process
machine interaction—are giving birth to
models, including ergonomics, flow
THE AMOUNT OF DATA INVOLVED
innovations that will change the nature
IN MANUFACTURING A COMPLETE simulations, machining, process planning,
of manufacturing itself. Manufacturers
manufacturing management, and more.
EXPERIENCE IS THOUSANDS OF
have moved beyond ‘knowing something
The challenge for the manufacturers of
TIMES RICHER THAN SIMPLY THE
needs to happen’ to ‘making something
the future is to extend the digital thread
SHAPE OF THE PRODUCT
happen’ and we’re already witnessing
beyond the start of production into all
examples of tailored and customised
the aspects of manufacturing that follow.
versions of everything from stylish wardrobes, self-driving cars Product and process models must integrate feedback from the
and shipping options.
shopfloor, from the supply chain, from the distribution network,
and even from consumers. The amount of data involved in
How can organisations design/plan the change management manufacturing a complete experience is thousands of times
process and product development strategies? Would you like richer than simply the shape of the product.
to give any examples from your company?
The digital experience economy that the businesses are What do you think about enabling future-ready factories?
surrounded with and have to survive in is guiding the change. Sustainability concerns, modernisation of factories and the need
There is a need for a holistic deployment of solutions where all for greater collaboration in global supply chains are necessitating
stakeholders are coming together and are connected in real time. revolutionary changes in the industry today. Industrial innovation
Businesses have to understand how the various components of goes well beyond the walls of a factory to integrate multiple digital
technology would affect their businesses and then look at step concepts that are revolutionising existing processes and creating
by step technological adoption. From the shopfloor cycle to all a dynamic, holistic and more sustainable production model.
parts of product life cycle management, today technology makes
Manufacturers are increasingly using new technologies,
sure that each person involved is able to work on the same including the Industrial Internet of Things, robotics and Additive
project at the same time. Reducing the time lapses between Manufacturing, to eliminate waste and raise productivity. But
different components is only beneficial for businesses in terms educators are challenged to train the new workforce and re-train
of revenues and resource management.
existing ones with the skills they need to work successfully in
One of the leading OEM in the business of railway these factories of the future. ☐

‘‘
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Adapting digitalisation in
machinery manufacturing
With the rapid pace of digitalisation in the manufacturing sector,
India needs to leverage on digitalisation and build machines that are
smarter, more flexible & easier to maintain. In this context, EM and
Siemens PLM Software, recently organised a panel discussion on
‘Building smarter, more functional & easy-to-maintain machines
& equipment’, at Bengaluru, Karnataka. A post-event report…
Keeping in mind the current challenges in the Indian
manufacturing sector, Siemens PLM Software in collaboration
with EM, recently held a conference at Bengaluru. At the
conference, several topics were explored, which included how to
meet diverse customer needs and improve machine/equipment
availability while ensuring improved throughput for the
customers. More specifically, the ways to attain competitive
advantage by being a future-ready machine builder was explored
along with utilising new technologies to build smarter machines
and equipment.
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The objective of the conference was to address the challenges
faced by manufacturers in the current scenario and a plan was
formulated so as to capture and re-use organisational knowledge,
enable collaboration across roles to facilitate smarter machine
building, optimise systems design & reduce physical prototypes,
optimise manufacturing processes & time-to-market, reduce
product development time and costs and achieve early-concept
and electro-mechanical validation. The seminar kickstarted
with a guest keynote address from Ganapathiraman, Vice
President & General Manager, ARC Advisory Group—India &
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“The preparedness for Industry 4.0
has to come from the government,
academia and the industry.”
B C Rao,
Managing Director,
Kennametal India

South East Asia, who spoke on the overall challenges in the
Indian manufacturing sector and the need for adoption of the
latest technologies.
The conference then proceeded with the panel discussion on
‘Building smarter, more functional & easy-to-maintain machines
& equipment’. The panelists of the discussion were Ravi
Raghavan, CEO & Managing Director, Bharat Fritz Werner; BC
Rao, Managing Director, Kennametal India; Dr Vishwas Puttige,
Head-R&D, OSD, Ace Manufacturing Systems; V Niju, Director,
Frost & Sullivan; S Sundariya, Business Head, Machines &
Precision Components, Wendt India and Nilotpal Kumar, Sales
Consultant, Siemens PLM Software. The discussion was
moderated by Shekhar Jitkar, Publisher & Chief Editor, EM.

Challenges in adopting the latest technologies
The panel discussion started with Raghavan observing the
current scenario and the challenges which Indian manufacturers
are facing in adopting digitalisation. He explained, “India has a
unique mixture in the manufacturing industry. Irrespective of
the size of the company, there are levels of digitisation as
primitive as what was part of Industry 2.0. At the same time,
there are some small companies, which are very advanced. They
may not have adopted the new technologies but they are aware
and ready to make that leap. This is the most challenging part.
When a company decides to go for digitalisation, it would also
want its partners to be part of that same journey so that their
entire process of manufacturing gets transformed. However,
some of them may not be ready for this and that can often be a
roadblock in their overall change and progress.”
Making further notes regarding Industry 4.0 in the Indian
context, Raghavan stated that the industry has been guilty of
glamourising it. He elaborates, “Major players of different
industries should tell everybody in the supply chain of what the
reality is. This will allow partners to practically and efficiently
implement Industry 4.0 in their processes, even if done so in a
small way at this stage. The returns of this path will be much
higher in the long-term.”
Agreeing that the scope of Industry 4.0 is vast, Dr Vishwas
labeled this as a challenge and explained that it is important to
focus on very specific aspects within this vast expanse of
Industry 4.0, which will be applicable to machine users. Speaking
on their company’s strategy adopted towards digitalisation, he
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“As industry bodies, we have to learn
to collaborate. If we start doing that,
we will build an ecosystem, which is
currently missing in our system.”
Ravi Raghavan,
CEO & Managing Director,
Bharat Fritz Werner

shared, “As solution providers of machine tool manufacturers,
we ensured a close interaction with our customers, decided to
understand what specific pain points of theirs would be solved
using the digitisation process and we were able to articulate this
into good products, which we could bundle along with our
products or even provide it as an interface on other
manufacturing technologies.”
Moving on, Niju suggested a more cautious approach in
adopting Industry 4.0 in the Indian scenario and elaborated,
“Industry 4.0 originated in highly industrialised economies as a
means to take them to the next level and create a new kind of
employment for them. Thus, if we adopt it blindly, it will involve
a major risk for us. This is where the Indian industry will have
to be careful. All the solutions to the Indian manufacturing
industries’ problems do not lie in Industry 4.0. Manufacturers
have to be careful as to what needs to be adopted, keeping in
mind the current scenario and the changes that will be seen in
the next two years, while considering domestic demand, export
potential, and other such factors.”
Calling the digitalisation process a ‘cultural transformation’,
Rao shared his company’s strategies in this regard. “First, we
started looking inward and trained our employees to adopt the
digitalisation process. We found out that we have to work with
not only our customers but at times, even with our competitors.
This kind of shift required us to be more transparent. As far as
standalone machines are concerned which are already IoTenabled, we had to figure out what the IoT means for the
customer. That is where user-specific solutions need to be
provided, where we are currently working and this is a
challenge for us,” he remarked.

Adaptability of Industry 4.0 in Indian industry
Underlining the need for the Indian industry to make the
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“Academia can help speed up the
process of Industry 4.0. Government
can get involved in this area and
create Centres of Excellence.”
V Niju,
Director,
Frost & Sullivan

right selection of technology which caters to their specific
needs, Rao stated that internal preparedness is key. “Firstly,
there have to be a lot of awareness sessions in terms of seminars
that have to run in the industry. From that, manufacturers
have to figure out what is it that they are looking for.
Manufacturers will then go step-by-step looking for a costeffective implementation especially in the Indian context.
They have started exploring, but it will take some time for us
to fully adopt these technologies,” he pointed out.
Further commenting on the buzz that Industry 4.0 has
created in the Indian manufacturing sector, Niju agreed with
Rao and stated, “For any industry segment to pick it up, there
has to be a more narrowed down discussion that has to happen
within that industry segment. The Tier-1s will typically set the
agenda because they are more resource-rich and they will be the
ones who set the trend. However, the pros and cons part about
this kind of digitalisation process is that it is not just going to
impact them but it is going to impact everyone down in the
pyramid. So, it is imperative that all of us come together and
start the discussion.”

Need for an Indian model
Differentiating between the circumstances from where
Industry 4.0 originated and the Indian scenario, Raghavan
stressed the need for an Indian model when it comes to
digitalisation. “When we set up the system, we are not going to
be an individual machine. So, how well it talks to the machine
built by another company, infrastructure built by somebody
else, are the protocols which are going to be the same. These are
the challenges where we have to adopt them,” he added.
Stating further challenges, he said that as a nation, we
cannot make it as a great movement if it is not directed from
the top level. He explained, “We have no standardisation of
protocols yet. Even simple electrical configurations are
different in different equipment. This is going to be a major
challenge for us in the future. Also, it is going to be more
chaotic if we don’t address this now because there will be so
many things that people would have done differently that
combining them together will be a challenge for us as a
country. Every company or individual industry may do well
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“We understood what specific pain
points of our customers would be
solved using the digitisation
process and articulated this into
good products.”
Dr Vishwas Puttige,
Head-R&D, OSD
Ace Manufacturing Systems

but it lacks an integrated approach, nationally. This will be the
real challenge in India.”

Overcoming challenges through digitalisation
Speaking on some of the challenges with which tools of
digitalisation can help, Dr Vishwas stressed, “Today, the
batch size of manufacturing has shrunk to almost a single
digit. So, the expectation of customers is the best of features
and options but at a cheaper price. This can be a challenge
when product development cycle itself has shrunk. There is
no proper seamless integration of development in the process,
which links it to the marketing of products and eventually, to
the execution and servicing of it as well. Also, there is a lot of
human intervention and inefficiency that has crept in. Thus,
in terms of digitalisation, there are tools which cover a big
part of this concern and digitalisation tools will play a
dominant role in terms of being able to reduce the development
phase, and most importantly, knowledge management, which
is also a concern.”
Sundariya was of the opinion that it is our responsibility to
see how we can satisfy the ROI and how we can be smarter in
producing here in India so that it reduces the second-hand
machines that are coming into the market.
Addressing the issue of second-hand machines, it was
investigated whether digitalisation can be incorporated in
30-year-old machines. This concern was addressed by Kumar,
who emphasised, “To some extent, it is possible to retrofit an
existing machine and add digital technology to it.”

Roadmap for digital transformation
Underlining the need for a roadmap in order to achieve
digitalisation, Raghavan shared, “Companies must have a
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“It is important to analyse where you
are in the digital spectrum, where
you want to go & how does it align
with your organisational goals.”
Nilotpal Kumar,
Sales Consultant,
Siemens PLM Software

step-by-step plan to reach the next level of digitalisation.
However, as industry bodies, we have to learn to collaborate,
which is a challenge for us especially in India. If we start doing
that, we will build an ecosystem, which is currently missing in
our system.”
Encouraging manufacturers to take the first step and not to
get bogged down by Industry 4.0, Dr Vishwas suggested looking
at simple tools, which will help companies to become energyefficient and also urged utilising simple productivity
improvement aspects using digitisation.
Stressing on the need for collaboration and the importance
of the involvement of academia in the process was Niju, who
explained, “Academia can help speed up the process. The
government can get involved, apart from being a regulator,
and create some centres of excellence, which can be funded
partly by the industry and partly by the government. This will
again be channelised back into the industry. Also, a long-term
plan has to be worked out and then, the industry will have to
look at what are the tactical routes within that. Thus, joint
effort & collaboration of the industry, academia and
government is a must.” Sundariya also believed in the
involvement of academia in the digitalisation process and
stressed on skill development, which is a necessary ingredient
in moving towards a higher level technology and its
implementation.
Sharing his approach for formulating a roadmap towards
digital transformation, Rao stated, “I will look at this from two
perspectives—internal and external. Internally, within the
organisation, I would recommend to talk about it, expose more
number of employees right from the top management to the
bottom. And each one would be looking at what is in it for them.
So, that is what we should be able to successfully communicate
and show them the benefit. The second approach is external.
The preparedness for this has to come from the government,
academia and the industry. This will require tremendous
amount of collaborative effort.” Showcasing an optimistic view,
Rao further iterated that with a strong base in science and IT,
India is well-positioned to succeed in this journey.
Kumar put emphasis on self-assessment and opined, “As
far as customers are concerned, self-assessment is the place
to start, which involves analysing where you are in the digital
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“It is our responsibility to see how
we can satisfy the ROI and how
we can be smarter in producing
here in India.”
S Sundariya,
Business Head,
Machines & Precision Components,
Wendt India

spectrum, where you want to go and how does it align with
your organisational goals.” He further informed that Siemens
is supporting government’s skill initiative programme and is
helping give graduates an exposure to the latest technologies
so as to bridge the gap between industry and academia. The
discussion was concluded with all panelists agreeing to the
fact that collaboration is key for Industry 4.0 to be a success
in the Indian context.

Advanced machine engineering for industrial
machinery
Discussing further on leveraging digitalisation to build
smarter, faster and cost-effective machines, Kumar presented
the session on a framework which helps to incorporate
digitalisation practices in machine building. He also touched
upon the importance of digitalisation in meeting industry
challenges and spoke on the solutions from Siemens, which
can help manufacturers in adopting a digital platform. “This
can help them in enhancing their production process and
bring about better quality of products while achieving higher
efficiency,” he concluded.

Key takeaways…
Jitkar summarised the discussion by stating that while
there are projections on the rate of adoption, advice on where
and how to get started in the digitalisation process, how much
is to be invested and what kind of manpower is required to
fulfill those objectives, one mandate is clear—that we must
act soon. He emphasised that we need to be early adopters
and look out for prospects and opportunities for where we
can start the digital transformation so that we are not left
behind in the global competition. ☐
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Pneumatics or electrics – important
criteria when choosing technology
Most linear motions in the field of automation and handling technology are carried out
using pneumatic or electric drives. This means that engineers frequently face the challenge
of having to find the most appropriate solution for a specific application when planning
and designing machines and plants. The article describes the important points to bear in
mind when it comes to choosing the right technology.
Machine manufacturers generally have a choice of different
pneumatic and electromechanical automation solutions when
implementing an automation task. However, there is no general
advice on when the different technologies are typically used. As a
result, the user is frequently faced with the question of which
automation technology is best suited, technically and
economically, to their individual requirements. In addition, each
drive technology also has its own different designs and drive
forms that the user needs to consider. Criteria like dynamic
response, force, control characteristics, load stiffness and above
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all, economic efficiency always play an important role when
making this decision. These criteria are briefly discussed in the
following section:

Typical axis technologies for electric drives
Electric actuators come in many different versions. As a rule,
the motor’s rotary motion is converted into a linear motion by a
mechanical system. There are also electric direct drives (linear
motors) that can generate a linear motion without any additional
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mechanical system. In practice, spindle and toothed belt drives
are the most widely used linear drives.

Pneumatics: mechanical system and drive in one
Pneumatic drives have no such separation between the
mechanical system and drive. The mechanical system of a
pneumatic cylinder also executes the drive function. This means
that pneumatic drives need much less space, making them very
suitable for applications where space plays a central role.

Two or more positions?
Many industrial applications require cyclical travel between
two defined points. This is a typical case for using pneumatic
drives because of their ability to carry out a simple point-topoint motion with little effort. If more than 2 (or 3) positions
are to be approached, electric drive systems are often used.
These systems can approach an almost unlimited number of
intermediate positions and can, thus, also realise more complex
motion sequences.

Dynamic response, force or both?
Depending on their design, electric drives can generate both
high dynamic responses and high forces. They even outperform
their pneumatic counterparts under extreme conditions. This is
due to the different mechanical gear ratios; however, this does
result in a direct correlation between dynamic response and force.
What this means is that high forces, for example, can only be
realised at the cost of the dynamic response (and vice versa).
Spindle drives, for example, are particularly suitable for high
forces at low to medium speeds, while toothed belt drives offer
high dynamic response at the cost of maximum force.
When looking at dynamic response and force separately, the
performance values of pneumatic drives are not as high as that of
electric drives. Their ratio of force to dynamic response, though,
is outstanding in many applications and superior to that of
electric drives, especially in relation to installation space. That is
why pneumatics is very well suited to applications requiring high
performance density.
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Continuous forces are the domain of pneumatics
Basically, linear motion processes can be divided into two
phases—the motion itself and the holding phase at the end of the
stroke. The importance of a component within the overall task
can also be an indication as to which drive technology would be
the most suitable. While pure motion tasks are executed very
efficiently by electric drives, the technical operating principle of
pneumatic drives makes them perfect for applying continuous
forces and maintaining them for any length of time. This makes
pneumatics is the first choice for high continuous forces or long
holding times.

Giving edge to electrics
Electric drives are normally used if an application requires
free positioning or special acceleration sequences and speeds.
Thanks to their good control characteristics, they can be flexibly
adapted to a wide range of requirements. And unlike standard
pneumatics, they can also approach an unlimited number of
intermediate positions.
Servo pneumatics is an interesting alternative if compressed
air is to be used for a specific purpose, for example EMC or
explosion protection. By having a displacement encoder, a
proportional valve and a position controller, servo pneumatics,
as opposed to standard pneumatics, is a controlled system
with which free positioning and detailed motion profiles can
be achieved.

Load stiffness or flexibility?
In addition to special motion profiles, an application may also
need high load stiffness or a deliberately flexible system. Since
electric positioning drives are generally operated in closed-loop
mode, they respond immediately to deviations in the required
behaviour and make the necessary adjustments. Despite
additional external loads, electric drives, therefore, generally
follow their specified trajectory.
Pneumatic drives, on the other hand, can respond flexibly to
external influences, even with high continuous forces, and can
usually handle even overloading without any damaging effects.
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Best of both worlds – flexible electric positioning drives
for motion along the X- and Y-axes, a compact pneumatic
drive with high performance density for the Z-axis

This characteristic can also be exploited to absorb shock or
impact loads that would impair other drive types beyond repair
in the long term.

Electric systems require specialised staff
One of the main differences between pneumatic and electric
drive technology is the actual system set up and the associated
complexity. Pneumatic systems have a simple set up and are
impressively easy to install, commission, operate and maintain.
While electric systems have been state-of-the-art for
decades, they are unquestionably more complicated to
commission and require specialised staff with a higher level of
technical knowledge. This is not only an important consideration
for the plant manufacturer, but also for the customer who will
have to operate and maintain the plant.

Economic comparison
Last but not least, the economic efficiency of a solution is also
of great importance. An analysis of the procurement costs reveals
that pneumatic solutions generally require much less investment
than electric solutions. In addition, pneumatic systems are, as
mentioned previously, quick and easy to set up and commission.
However, the operating costs must also be taken into account
alongside the procurement costs. The energy costs in particular
often constitute a key part of a system’s TCO (total cost of
ownership). Electric drives are an energy-efficient option,
especially for tasks involving just motion. Their energy
consumption is also load-dependent. Compressed air, on the
other hand, is often perceived as being are relatively expensive
form of energy. But very few customers know the (absolute)
energy consumption of their pneumatic actuators. This means
they do not have the criteria they need to decide whether an
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alternative solution could be more economical. Another
challenge is ensuring that pneumatic systems are correctly used
and sized, as these factors are also key to their efficient use.
According to EnEffAH (Energy Efficiency in Production in
the Drive and Handling Technology Field), research project
that completed in 2012, electric drives are very efficient when it
comes to large strokes with shortholding times, and pneumatics
is the preferred option for short strokes combined with holding
tasks. So, the question about which technology is more
economical, therefore, depends on the application. However,
basic trends about the efficiency of drives are often also
applicable to their economic efficiency. Only a detailed
investigation that considers the specific operating conditions
can provide a clear and reliable answer to the question as to
which technology is best.

It depends on the application!
The decision for or against a technology is based on several
criteria, only some of which are examined here. Given the clear
differences between pneumatics and electrics, it is not possible to
make general statements about which technology is best. It is,
therefore, important to focus on the problem and the associated
parameters before choosing the most suitable solution. That is the
only way to find the best technical and most economical solution.
An appropriate combination of both technologies is, in many
cases, the best solution. Three-dimensional gantries are an
example. While motion along the X- and Y-axes requires flexible
positioning and is ideal for electric drives, the Z-axes provide an
opportunity for pneumatics to demonstrate its strengths, such as
low weight, high performance density and compact design. What
we are dealing with is therefore not an ‘either/or’ situation, but
rather ‘best of bothworlds’! ☐
Courtesy: Festo AG & Co KG

EM | Sep 2017

TEST & MEASUREMENT | TECHNOLOGY

Ballbar diagnostics aid airframe manufacture
An application story on the usage of Renishaw’s second generation wireless systems by
BAE Systems to add greater flexibility and ease of use
At its state-of-the-art manufacturing facility at Samlesbury
Aerodrome near Blackburn in United Kingdom, BAE Systems
operates more than 80 CNC machine tools, each tasked with
producing a wide range of high-value, short-run airframe
components for the Typhoon and other aircraft.
Maintaining the performance and throughput of 5-axis
machine tools in order to ensure consistent part quality,
minimise material wastage and maximise manufacturing
efficiency is a key responsibility for the company’s production
line staff. Periodic CNC machine tool inspection and calibration
checks are therefore vital.

QC20-W ballbar system
If a CNC machine tool’s positioning performance was
perfect, then its circular interpolation in any two-axis
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combinations would precisely match a programmed circular
path. The QC20-W wireless ballbar provides the means to
compare the actual and programmed paths to determine the
presence of errors.
Containing a high accuracy linear transducer, the
telescoping ballbar is located between precision magnetic
cups; one mounted on the machine table, the other on the
machine tool spindle. In this arrangement the ballbar is able to
measure minute variations in radius as the CNC machine tool
follows a programmed circular path.
Signal processing is carried out within the ballbar and data
is transmitted to a PC using a wireless connection. The data
gathered is used to calculate overall performance of positional
accuracy (circularity and circular deviation) in accordance
with international standards and Renishaw’s own standard
analysis reports.
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Challenge
Irrespective of its type, specification, workload and duty cycle,
even the best CNC machine tool may see its positioning accuracy
degrade over time and introduce errors if it is not maintained.
Wear and tear, damage from collision, incorrect installation, even
the influence of foundation-borne vibration and ambient air
temperature can all have adverse effects.
Identifying a problem with a machine tool after components
have been machined can be costly. In the case of BAE Systems’
airframes, a high percentage of components are machined
from titanium. This high-strength, lightweight, high
temperature and corrosion-resistant metal is high in value and
increasingly scarce, with stocks needing to be reserved up to a
year in advance.
As well as the cost of scrapping high-value material, the loss
健椿 - 2017印度金屬廣告製作-三月號-修改-更新logo.jpg.pdf 1 2017/7/11 下午4:39
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of CNC machine time caused by machine tool errors can be hard
to reclaim.
A complex titanium airframe component can typically
demand 40 hours of machine time to produce. Repeated
production of scrap components can have a severe impact on
machine productivity.
Of particular interest to BAE Systems’ manufacturing
engineers was a machine tool that little-by-little had lost the
confidence of machine shop personnel to produce accurate
parts. Increasingly failing to produce parts within specification,
this problematic machine tool was becoming sidelined, and its
workload re-routed to other machines.
In the face of such challenges, the performance of a CNC
machine tool needs regular checking. Maintaining the machine
tool’s positioning accuracy is paramount to achieving quality and
productivity targets.
Advt
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Renishaw QC20-W ballbar

Solution
To assist with periodic CNC machine tool performance
diagnostics, BAE Systems had previously used Renishaw’s QC10
ballbar system to identify specific machine tool performance
errors. Moving on to adopt the second generation QC20-W
wireless ballbar, the company initiated a site-wide preventative
maintenance program to check 60 CNC machine tools on a
defined weekly, monthly and annual basis.
Through detailed interpretation of the QC20-W’s diagnostic
data trends across all machine tools, BAE Systems established a
dependable go/no-go error margin benchmark, against which
all machines’ performance could be quickly checked. Any
circularity error in CNC machine positional accuracy greater
than 30 µm would demand immediate investigation.
The efficiency with which ballbar-trained machine tool
operators could run diagnostic checks using the QC20-W meant
that they could be completed between part production runs
with little adverse effects on machine tool throughput.
The optimum ratio of ballbar test kits to CNC machine tools
was also determined. A ratio of 1:15 was found to accommodate
a ballbar leaving site for its annual calibration check, and
multiple ballbar checks happening simultaneously across the
machine shop.
With the knowledge and experience BAE Systems had gained
from applying the QC20-W ballbar to an array of different
machine tools, it was in a position to take a much closer look at its
one problematic machine tool, which had effectively been
removed from service.
Using the ballbar, a XY circularity error of 200 μm was
observed. Using the ballbar diagnostic software, the dominant
failure mode was identified as servo mismatch followed by a
significant backlash error. The servo mismatch was rectified by
BAE Systems’ maintenance engineers, who optimised the X-axis
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drive parameters, using the ballbar as a checking tool to quantify
the improvements gained by the various adjustments.
Once the servo mismatch had been eliminated, there was
still a significant error that was diagnosed, again, using the
ballbar along with traditional gauge measurements, as X-axis
ball screw wear. Once the ballscrew had been refurbished and
the backlash compensation re-set, the machine tool was able to
satisfy the XY circularity requirement of 30 μm and returned
to error-free service.
Jim Walsh, Specialist Manufacturing Engineer, BAE
Systems, commented, “Making ballbar testing an integral part
of machine tool healthchecks has not only helped ensure
consistent part conformity, it’s also given us the ability to be
able to return a machine tool previously deemed unproductive
to full operational service.”

Results
Including the QC20-W wireless ballbar system in a
dedicated CNC machine tool preventative maintenance
program has helped BAE Systems to comprehensively address
one of the many challenges presented by the machining of
high-value, short-run airframe components.
Aided by enhanced ballbar diagnostics, the company’s
already proactive approach to reducing material wastage and
increasing productivity has been reinvigorated. The root
causes of CNC machine tool errors are identified well before
they become a significant problem; there is no waiting for a
problem to occur.
With the help of Renishaw ballbar diagnostics, a dormant
CNC machine tool has been brought back to life, and BAE
Systems has benefitted from significant improvements in
workshop productivity and QA compliance. ☐
Courtesy: Renishaw
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Enhancing the measurement process
for cogwheels
An application story on the usage of a digital touch probe, used by a technological company,
that carries out both digital measurements as well as analogue scans, thus, reducing the
measurement time of driveshafts and providing a fast and reliable manufacturing process
What can be done when the production machines for an
essential component have been discontinued and the process
simply takes too long? At the Schuler Pressen AG, the decision
was taken to find a new solution—producing gears using
profile cutters. This is where Blum-Novotest’s TC64-DIGILOG
scanning touch probe came into play. It enables examination
of the tooth interlocking and ensures that the process as a
whole is consistent and verifiable.
The Schuler AG is a technological and global market leader
in the metal forming industry that provides presses,
automation solutions, tools, process know-how and services
for the entire metal forming industry. At this company, gears
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for large press driveshafts have only been produced with the
aid of special gear cutting machines in the past. These machines
exhibit good repeatability characteristics but the time taken to
manufacture a driveshaft is very long. Shaping the gears alone
takes between 16 to 19 hours. Moving the parts weighing
nearly 700 kilogrammes between the various processing
machines was also complicated and contributed to the long
production times.

Ways of handling production bottlenecks
As the tried-and-tested machines were no longer available
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The TC64-DIGILOG touch probe scans every tooth
of the driveshaft, even under extreme conditions

in the market, Schuler Pressen had to find other ways of tackling
the production bottlenecks that were looming. The solution
came in the form of milling the driveshafts on a modern turning/
milling machining centre using a specially manufactured profile
cutter, together with carrying out measurements in the machine
itself. “Previously, we had no way of directly measuring the
form deviations of the tooth flanks,” explains Thomas Vujica
from the production planning and NC programming
department. “That wasn’t required with the gear cutting
machines, in fact, because they are constructed in such a way
that there is always an involute. The question of measurement
only became an issue when the gear production migrated to the
turning/milling centre.” A workaround was found that involved
transporting the heavy driveshafts to another company where
each individual shaft was measured on a special measuring
machine. However, depending on order backlogs and waiting
times, that took two to three weeks. This cancelled out the
advantage in time that the milling technique brought with it.
The solution found by Schuler Pressen was the BlumNovotest TC64-DIGILOG touch probe. The advantage of the
DIGILOG touch probe is that it can carry out both digital
measurements as well as analogue scans. This means that it is
possible to guide the probe over a surface and register
measurement data continuously.
The complete measurement of a cogwheel consists of 144
individual measurements on a slanted track along the whole
tooth flank – 36 teeth with two flanks each, and in both halves of
the double helical gear. The entire procedure takes only 13
minutes at a scan speed of 1.8 m/min. During this time, the
DIGILOG touch probe records 570,000 individual measurement
values. However, only the linear axes are used during the scan so
as to exclude any errors of the rotation axes used for production.
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Assessing the manufacturing quality
Software developed by Vujica allows for rapid inspection of
the driveshaft. Using the network, the software adopts the
measurement data recorded by the DIGILOG touch probe and
generates a report including diagrams by way of illustration.
The report provides a simple means of establishing whether
there are deviations from the ideal form, and if so, how big they
are. This makes it possible to assess the manufacturing quality.
The machine operator can keep track of the measurements on
the PC as they are generated and differentiated between outliers
caused by impurities and genuine quality issues. Also, the
automated measurement technique avoids errors that cannot be
prevented in the course of manual measurement.
Thanks to Blum-Novotest’s DIGILOG probe, production
today is backed up by reliable quality assurance, the delivery
times are significantly shorter and the production department
can be sure of fulfilling the required gearing quality. In fact, it is
possible to manufacture and dispatch a driveshaft within a
single day if necessary. Previously, such times were unthinkable;
the measurement process alone took two to three weeks. This is
extremely valuable in a sector in which customers depend on
absolute reliability. Based on this, Vujica draws a positive
conclusion and states, “The cooperation with Blum and the
internal specialist departments was excellent. We developed the
measuring sequence together, optimising it steadily and
integrating it into the process. Thanks to the DIGILOG touch
probe, we now have a fast and reliable manufacturing process
that means we no longer have to rely on the old special machines
for this component. It also enables us to achieve high economic
viability and shorter response times.” ☐
Courtesy: Blum Novotest
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Preventing dangers in electrical trade
An application story on the usage of FLIR C2 thermal imaging camera by Gary Fisher that
added value to his company’s efficient production system
When self-employed electrician Gary Fisher was given the
opportunity to road test a FLIR C2 thermal imaging camera and
CM174 clamp meter, he saw it as a chance to see exactly how
much value these advanced devices could add to his work.
In electrical installations, successful diagnosis of problems
before they become a genuine danger is a real advantage. Among
the devices best able to help facilitate this is a thermal imaging
camera. Its speed and ease-of-use make it a must-have gadget
for the electrical trade. At least that’s the theory, but what about
in practice?
Gary Fisher carries out a wide range of electrical work,
typically involving distribution boards, covering an area between
his base in Milton Keynes, down the M1 corridor as far south as
Harrow in northwest London. His father, now retired, started the
businesss originally, which Gary joined after finishing school.
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Identify heat spots in circuits
“There’s no doubt that thermal imaging is coming more and
more into what we do,” he says. “Even before I tried the camera I
knew it would be able to identify heat spots that would show up
circuits using a lot more energy than elsewhere in the system. I
couldn’t wait to put the FLIR C2 through its paces.”
The first thing that Fisher noted was the size of the C2 (125 ×
80 × 24 mm), which he says, “could easily be mistaken for a
mobile phone”. It is compact and light (130g) and the device fits
comfortably within an electrician’s top pocket.
“Its ease-of-use was also striking,” he says. “I have never used
a thermal camera before but it really is point and shoot. The
image can be viewed through the 3” touchscreen, which displays
amazing picture quality.”
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With the FLIR C2, it’s easy to see objects and heat
areas clearly and with plenty of detail, which helps
quickly identify the areas that need attention

Report with razor-sharp images
The C2 features FLIR’s patented MSX® real-time image
enhancement technology to help identify problem locations
easier. Furthermore, the C2’s 4800-pixel resolution detector is
able to capture and display subtle thermal patterns, while a
built-in work light and flash helps illuminate poorly lit areasen
countered by many electricians. “It’s easy to see objects and
heat areas extremely clearly and with plenty of detail, which
helps quickly identify the areas that need attention,” says
Fisher. “It’s the sort of device that can benefit electricians of all
levels, from serious professionals who maintain high voltage
installations in the industrial and heavy commercial sectors,
through to domestic tradesmen.
From my point of view, the opportunity to present the
customer with a binder complete with thermal images that
record and report findings is a mark of quality, and would
definitely give me a competitive edge.” The C2 can store
radiometric JPEGs at the push of a button. Furthermore, the
images can be downloaded later using the free FLIR Tools
software, which allows the user to adjust thermal image levels,
isolate and add temperature measurements, change colour
palettes and create persuasive reports.

Prevent danger, save lives
However, aside from the C2’s innovative features, it is the
device’s pure ability to avoid dangerous situations and,
potentially, save lives that proves the main attraction. One of
principal reasons that consumer units are made from metal is
because of the fires that can occur due to loose connections

EM | Sep 2017

building up heat points.
“The FLIR C2 is just the thing to prevent this,” states
Fisher. “When performing an estimate you can simply point it
at the client’s consumer unit and provide clear proof that there
is a possible danger that needs to be addressed.”

Visualise electrical issues
Sufficiently impressed with the FLIR C2, Fisher also had
the opportunity to test the FLIR CM174 600 AC/DC clamp
meter. “When I’m undertaking a job I find it’s important to
know what current is being consumed as it helps with my
decision making,” he says. “If there is any humming noise or
any uncertainty surrounding a circuit, I can get the CM174
on the job and see immediately what’s going on.”
With the FLIR CM174 clamp meter, which features IGM
(Infrared Guided Measurement), users can identify
dangerous and unknown problem areas quickly and safely.
In short, electrical issues can be visually identified without
requiring direct contact with panels, cabinets or cluttered
wires and cables that may present safety hazards.
“In essence the CM174 is a clamp meter combined with a
thermal imager, which makes it a really neat device,” says
Fisher. “If I owned this I know I would use it regularly.”
Further features of the FLIR CM174 admired by Fisher
include the narrow clamp jaws, which help getting in
between all the cables inside consumer units. He also says
that it is of sufficiently robust design to keep inside his
toolbox with the rest of his kit. “What more could an
electrician want?” ☐
Courtesy: FLIR Systems India
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Smart clamping
and intelligent
networking
The article highlights the potential of
clamping technology and the role of
intelligent clamping devices in a
digitally networked manufacturing
process, which will be the spotlight
from all viewpoints at the upcoming
EMO Hannover 2017
Thoroughly familiar with the sector, its needs and concerns:
Bernt Ritz, Consultant for Technology, Standardisation and
Clamping Tools in the German Engineering Federation’s
Precision Tools Association, outlines the trends that
manufacturers of clamping technology currently have to
address, which includes progressively increased machining of
composites, lightweight components, thin-walled and
miniaturised components; individualisation of workpieces,
and concomitantly smaller batch sizes; higher concentricity
accuracies and balance qualities for tool holders; fully
automatable manufacturing processes and reliable process
monitoring; automated workpiece placement; networking and
unambiguous identification of clamping technology
components; implementation of sensor technology for data
acquisition and transmission, plus online configurators for
clamping components.
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Potential of networked clamping technology
To quote Jürgen Förster, Authorised Signatory and Sales
Manager, AMF Andreas Maier GmbH & Co KG, Fellbach, “Most
customers have comprehended and taken on board the
importance and the potential of clamping technology in a
process-optimised manufacturing operation. While, for instance,
the primary focus used to be on faster machine tools or longer
useful lifetimes of the cutting materials, nowadays clamping
technology has at least the same perceived importance.”
Automatability, of course, plays a major role in this context.
Different retrieval options and concomitantly seamless
communication with the machine tool are nowadays considered
standard features. As a complete-system vendor of different
clamping media, says Jürgen Förster, “we see a very definite trend
towards a combination of different clamping methods. Zero-
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point clamping technology often constitutes the basis, and is
supplemented by hydraulic, magnetic or pneumatic systems to
form a flexible modularised whole.” Seamless networking and
communication between the clamping devices and the machine
tool are crucial factors for an optimised manufacturing solution
with regards to Industry 4.0 and the associated components. The
Sales Manager sees his firm’s remit in its role of a clamping device
manufacturer as “using the existing as-is status in the customer’s
manufacturing operation as the basis for planning and for
optimising the production processes concerned”.
Experience here has shown “that given early involvement of
the staff, there are almost no limits to the creativity and willingness
to optimise each individual.” Together with a manufacturer of
medical technology, for example, a solution has been developed
“in which the result exceeded even our own expectations.” For
instance, AMF has fitted the zero-point clamping modules with
position sensors, thus assuring automated manufacturing with
robot loading in a dependable process.

Choosing the right clamping device
Depending on the metal-cutting tools being used, explains

Rolf Ehrler, Product Manager, Clamping Devices and Milling
Tools, Gühring KG, Albstadt, “the tool clamping devices are
becoming progressively more specific, meaning that in parallel to
the development of high-precision tools, we are also seeing a
reciprocally entailed diversification of the clamping devices.” He
is rather sceptical when it comes to the role of “smart” clamping
devices in networked manufacturing operations: “Smart holders
(sensory and intelligent) are being researched, but due to the lack
of networking are not yet suitable for full-coverage use.” Instead,
he advocates “optimally dimensioned and selected clamping
devices,” with which metal-cutting tools “can be used to
significantly better effect and pushed towards enhanced
machining performance and longer useful lifetimes.”
In a digitally networked manufacturing operation, clamping
technology will play a crucial role, since for an optimal process,
the blade often has to be brought closer to the working point on
the component than had hitherto been possible. For this
purpose, chucks are required that are extremely slim in
construction without any loss in performance. This stipulation
is being met by Mapal Dr Kress KG, Aalen, not least with its
slim-contour hydraulic expanding chucks, which enable
hydraulic expansion clamping technology to be employed
Advt
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Direct workpiece clamping ensures optimum
accessibility and an accurately defined clamping
situation. At the same time, the hydraulic expansion
clamping chuck ensures perfect vibration damping.

precisely where shrink-fit chucks used to be the only option.
This is made possible by Additive Manufacturing: the functional
area is deposited on the conventionally manufactured main
body using selective laser melting.
Since dry machining is accounting for a progressively larger
share of the manufacturing processes involved (not least out of
environmental considerations), the thermal stability of the
chucks is crucial. Thanks to Additive Manufacturing, the
temperature-critical solder joint between the clamping sleeve
and the main body can be dispensed with. This means the
chucks can be used in a reliable process at operating temperatures
of up to 170 °C. Additive manufacturing, to quote Jochen
Schmidt, Product Manager, Clamping Technology, at Mapal,
“creates entirely new concepts for clamping technology, offering
an added value for the customer in terms of process reliability
and costs. We are already using this technology for series
production. This has enabled the limits of the possible to be
continually redefined in the past, present and future.”
Jochen Schmidt concurs that mass production operations
will increasingly demand chucks that can be integrated into
intelligent manufacturing structures featuring a high degree of
automation: “All system components here have to be amenable
to digital networking.” Tool chucks are normally used only in
direct clamping applications – for small diameters as well.
“With the aid of Additive Manufacturing,” he says, “we have
succeeded in offering precisely this kind of chuck: hydraulic
expanding chucks with a slim contour for direct clamping of
tools with diameters of 3 mm or more.”

Modularised systems for flexible applications
There’s a “trend towards highly compatible modularised
systems enabling each and every clamping task to be solved
intelligently and affordably, and at the same time, assuring a
high level of consistency between different machines,” reports
Markus Michelberger, Sales Manager - Clamping Technology,
Heinz-Dieter Schunk GmbH & Co Spanntechnik KG, Mengen.
The factors of automation, flexibilisation and digitisation will
in future become crucial determinants for success in production
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operations. “With the aid of sensors, clamping devices will very
soon be able to continuously monitor the clamping force. If
this decreases, or if vibrations occur, the machining parameters
will be automatically adjusted so as to assure a reliable process
and maximised efficiency.” For example, the intelligent
“Magnos Force Measuring System”, which will be on show at
the EMO Hannover as a technology study, will enable the
clamping force to be continuously acquired in the case of
magnetic clamping solutions, and the process data to be
responsively adjusted. In addition, says Markus Michelberger,
“with the world’s first electrically controlled 24-V zero-point
clamping module, we are driving forward the trend towards a
fluid-free, highly networked machine tool.”
Additively manufactured components will also, he believes,
be gaining steadily in perceived importance during the years
ahead. “The best example is our performatively dense multipurpose grippers, which by reason of their high gripping
forces can in some cases also be used as clamping devices.” In
the shape of the web-based ‘E-Grip’ 3D design tool, for the
first time, a solution has been developed for additively
manufactured gripper fingers. The licence-free web tool cuts
the amount of time required for designing individual gripper
fingers to just 15 minutes. Rather than using an online photo
service, the operator configures the gripper fingers desired by
uploading one of his own Step or STL files and specifying a
series of variables, such as gripper type, weight, the gripper’s
mounting position or the fingers’ length. Once the ordering
procedure has been completed, the gripper fingers are
additively manufactured and delivered within one week.
The general consensus is that tomorrow’s manufacturing
systems will be completely networked, and will, not least with the
aid of the clamping devices and gripping systems, continuously
acquire both their own status and that of their surroundings.
“Our goal”, explains Markus Michelberger, “is to utilise the
exposed ‘closest-to-the-part’ position of our modules in order in
future to provide detailed monitoring of each individual step in
the process, and to continuously supply the line’s control system
and the higher-order ERP system with process data.” ☐
Courtesy: VDW
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Hiring trends in manufacturing industry
The automobile sector is a major employment generator, GDP
contributor and FDI earner and, thus, is critical in shaping the
country’s economy. The ability of the automobile sector to grow
and remain competitive in the next decade would largely
depend on its capability to attract, skill, and retain talent. The
article discusses the challenges and solutions that will prepare
us for the next wave of manufacturing growth.
A recent analysis by McKinsey showed that India’s
manufacturing industry is on an upward trajectory. It is
estimated to touch US$ 1 trillion by 2025, which is about 2530% of the country’s GDP and will create about 90 million
domestic jobs. The expected trend will provide the requisite
boost to the sector, thus, making it one of the top employment
generators in the coming years.
In any economy, manufacturing is one of the critical
drivers for its growth. Recent initiatives, like ‘Make in India’
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by the Government of India, have set ambitious targets for
increasing the country’s manufacturing output by leaps and
bounds. These movements have resulted in a positive
sentiment around the sector and renewed a sense of purpose
and direction to all stakeholders. In fact, Arun Jaitley, the
Finance Minister of India, recently announced that India
now holds the sixth rank globally in manufacturing, thus,
affirming and reassuring the government’s commitment
towards the set goal.
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Addressing skill gap

The action-plan

While India celebrates its upward trend in the
manufacturing domain, questions around skilled labour and
human resources continue to plague most minds. As per the
India Skills Report 2017 by CII, India has a population of 1.2
billion people, out of which more than half are already an
eligible workforce. While there is no shortage of labour in
India with the country enjoying a healthy demographic
dividend, manufacturers are grappling with a gap in supply
and demand of manpower due to lack of requisite technical
and soft skills. The ground reality is that 30 lakh graduates join
the Indian job market every year, but only about 5 lakhs of
those are considered ‘employable’. With the rise in
digitalisation, the company’s workforce has to embrace
technology with more vigour and while this presents incredible
opportunities, it makes the skill-gap even more glaring.

As mature economies grapple with a different set of challenges
such as rapidly aging populations and baby-booming retirements,
emerging economies like India are all set for the next phase of
manufacturing growth. A seamless partnership between the
industry and government of India will lay down the foundation
for the next wave of manufacturing growth. Considering the
following will enhance this growth:
a. Reforms at the grass-root level: It is important to take
immediate steps to address the skilled labour challenge by
driving reforms at the grass-root level in the education
sector. There is a need to introduce traditional and
vocational education together at an early schooling age,
under the existing National Skills Policy, along with other
initiatives such as ‘Digital India’ and ‘Make in India’.
Companies need to join forces with various educational
institutes to impart technical education by bringing
industry practices into the learning system and improving
the skills of both instructors and students.
b. Industry-academia partnership: Government policies and
actions cannot alone drive growth of manufacturing
industry. Thus, we propose a greater and constructive
participation through industry-academia collaboration to
ensure industry-ready workforce.
c. Renewed employee-value proposition: The manufacturing
industry shares a common talent pool with some of the
better paying or career advancing industries such as IT
services, technology, banking, etc. Thus, this makes it even
more crucial for the manufacturing companies to create a
work environment that is challenging, engaging and offers
better career building incentives. Companies need to adopt
new-age hiring techniques and retention measures to cater
to the new age millennial workforce.
d. Focus on creating a digital eco-system: Some experts and
industry pundits forecast concerns on the future of HR,
with the rise in digital technologies such as artificial
intelligence, automation and robotics. With digitisation,
the HR can focus on huge value-additions at the strategic
level, which will cause the business models to undergo
rapid changes and hence, the need for new skills and
ensuring change management will be key. ☐

Immediate challenges
Keeping these aspects in mind, if India aims to be the next
global manufacturing hub, there are various challenges that
need to be addressed with an immediate sense of urgency.
These include:
• Finding the right talent for the right role: While we might
have a large employable pool, manufacturing companies
continue to grapple with talent. Talent available may be
ready in terms of knowledge, but when it comes to an
industry-ready workforce, many continue to be on the
back foot.
• Limited focus on vocational training and fated education
system: There exists a wide gap between the engineering
curricula and the actual requirements of the industry. In
turn, companies end up investing large sums of money,
time and effort on training and unlearning/re-training
new talent.
• Manufacturing isn’t seen as a primary career choice: While
the winds of change can be felt in pockets, India continues
to be the land of traditional degrees, making manufacturing
an unlikely career choice. People tend to migrate to
conventional sectors such as banking, real estate, IT &
software services.

EM | Sep 2017

53

A D D I T I V E M A N U FA C T U R I N G | S P E C I A L F E AT U R E

Images courtesy: DMG Mori

Simulation plays supporting role as
additive, subtractive share stage
Additive Manufacturing has come a long way and the technologies have evolved very
rapidly over the past few years. The article highlights the role of CNC machine simulation
in producing complex parts efficiently and safely by combining additive and subtractive
manufacturing methods.
It’s no secret that Additive Manufacturing (AM), while
often regarded as “emerging” technology, has secured its place
in the manufacturing arena. There is good reason for this: AM
offers a lure of solutions to previously impossible-to-solve
design and manufacturing challenges. It also offers the potential
of reduced costs for those willing to endure a rather steep
learning curve, retrain their brains to embrace new concepts
that sometimes defy common manufacturing sense, and charge
into unknown territory fraught with unforeseen issues, pitfalls,
and potentially devastating events. This is the inherent risk for
those who tread into a new manufacturing frontier.
Machine tool manufacturers have stepped up to the AM
challenge by offering machines ranging from simple 3D printers
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(CAD model goes in, an actual part comes out) to complex
multitasking CNC machines capable of alternating between
additive build-ups and traditional “subtractive” machining,
such as milling, turning and grinding.

Hybrid CNC machines
This unique breed of additive/subtractive “hybrid” CNC
machines often comes with a hefty price tag (more than $
million), and it is extremely challenging to create NC programs
that successfully and safely utilise its multitasking abilities.
Many sites only have one such hybrid machine so if the target
machine is taken down, they typically can’t just move jobs to
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A higher level of simulation can be obtained by running additive
operations through the CAM system’s “internal” simulation

The most comprehensive simulation available for additive/hybrid
manufacturing comes by way of using third-party simulation software

another machine. That makes on-machine mistakes not only
costly but also crippling to delivery schedules. For these
reasons, shop owners and NC programmers want to do
everything they can to protect them, which makes robust
simulation of all these processes a top priority.
Programmers working in additive and hybrid
manufacturing environments have surprisingly few options
when it comes to simulation. As CAM vendors strive to offer
more, and more elaborate methods for building up parts
become available, NC programmers are left with the difficult
challenge of figuring out which combinations best suit their
needs and will work safely on their shiny new, uber-capable
hybrid machines.

form of simulation is still only the CAM system’s idea of how
the machine should move. As many programmers have
learned, the actual NC machine can behave differently.

CNC machine simulation
The most basic level of simulation is the CAM system
just showing material that will be added. While this does
show the programmer’s “planned” order in which material
is to be added, it does nothing to show how the NC machine
might behave.
A higher level of simulation can be obtained by running
additive operations through the CAM system’s “internal”
simulation. This can provide an idea of how the NC machine
might move when executing additive operations, but there
are some significant shortcomings to consider. Most CAM
systems cannot show additive build-up combined with
subtractive machining processes. And even if they could, this
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NC programming and simulation software
The most comprehensive simulation available for
additive/hybrid manufacturing comes by way of using thirdparty simulation software, such as Vericut by CGTech, to
simulate the same post-processed NC code that will be used
to drive the machine. The next version of Vericut, set for
release this year, lets programmers “see” additive and
subtractive operations, just as they will occur on the machine.
The software detects potential collisions between machine
and/or laser components, and the additive part being built—
before any collisions can occur in the shop. The software also
provides monitoring of key additive machine functions, such
as laser use/power, material feed rates, shielding gas controls,
and verifies they are properly used for the type of material
being deposited.
For many companies, it is only a matter of time before
realising that Additive Manufacturing is not only a viable
option but a necessary addition to their manufacturing
portfolio. For those, simulation provides a key role in showing
how various additive and subtractive strategies can be
combined to efficiently and safely produce more types of parts,
and deliver them faster. ☐
Courtesy: CGTech India
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Showcasing competitiveness in manufacturing
Focusing on the best manufacturing processes in India, the 11th
edition of the National Productivity Summit organised by IMTMA,
recently concluded at Pune. The two-day summit highlighted
innovative approaches so as to address the productivity challenges
as well as felicitated the outstanding productivity practices in the
metal working industry. A post-event report…
Organised by IMTMA, the 11th edition of National
Productivity Summit, was recently held in Pune, on August
4-5, 2017. The two-day summit was divided into two main
components. The first part included keynote presentations
from industry leaders, academia and R&D professionals on the
concepts & practices implemented in productivity
improvement practices. The second part of the summit
felicitated the winners of the IMTMA Ace Micromatic
Productivity Championship Awards, who were selected by a
special jury based on participating companies who took part
in six plant visits and eight case studies, focusing on
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manufacturing excellence. Topics covered at the conference
stressed on new manufacturing technologies and best practices
on the shopfloor.

Achieving competitive excellence
The inaugural session had Girish Shankar, Hon'ble
Secretary, Department of Heavy Industry, Govt of India, as the
Chief Guest and Shishir Joshipura, Managing Director, SKF
India, as the Guest of Honour. During his inaugural speech,
Shankar stressed on the need to have a strong partnership
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The two-day summit witnessed case study
presentations on the best practices in manufacturing

between the industry and the government and urged the
Indian manufacturing industry to leverage on its skills and
ingredients to upgrade its rank in the global competitiveness
index, which is at 39 currently. He also informed about the
government’s focus on the procurement policy so as to give
preference to the domestic manufacturers.
Joshipura spoke on the industrial revolution stages in the
world. He observed that the 4 th Industrial Revolution is quite
faster than the earlier ones and the industry has to understand
how technology is interacting with people. “In the near
future, storage, analytics and usability of data will enable
faster decision-making and new breed of professionals will
be required in the manufacturing sector,” he added. The
keynote address was given by Sunil Kaul, Group President,
Excellence in Manufacturing, Innovation & technology,
Anand Automotive, who discussed the importance of zero
defect and the 1st time right strategy, and how the leader-led
transformation will help in achieving the required
competitive excellence.
This was followed by the first case study presented by Bajaj
Auto, Akurdi, who discussed the topic of ‘Reduced investment
through development of low cost blasting machine’. The next
case study highlighted the theme of ‘Smart measuring machine
to assure zero defect’, which was presented by TVS Motor
Company. Subsequently, Wabco India also presented a case
study on ‘Productivity in compressor manufacturing’.
Then followed the second keynote address of the day,
which was delivered by Dattatreya Gaur, Vice President &
Business Unit Head, Robert Bosch Engg & Business Solutions,
who presented the concept of digitisation and what will the
industrial company look like in 2025. The first day concluded
with a final case study presented on ‘Enhancing productivity &
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quality of life in cold box process for barrel core making’ by
Mahindra & Mahindra.

Innovation for manufacturing excellence
The second day of the seminar witnessed a continuation
of the case study presentations and started off with the fifth
case study on ‘Productivity improvement of HVAC assembly
line by 100% with implementation of lean tools to increase
capacity to meet customer demand’, which was presented by
Valmik Sangale, General Manager – Plant Quality &
Production, Mahle Behr India. This was followed by a
presentation on ‘New age smart 4G’ discussed by Sadiq Basha,
Group Manager – Innovation, Tooling & Nebula
Manufacturing, Titan Company.
Next, there was a keynote address delivered by Ravi
Damodaran, President – Technology & Strategy, Varroc
Engineering, who spoke on ‘Innovation for manufacturing
excellence – Varroc Group’s approach’. Speaking on the
manufacturing excellence attempts taken at Varroc, Damodaran
stated that innovations were introduced in processes and
enterprise system connectivity was enhanced by adopting ERP
for production planning and by adopting digitisation. He
further added, “At Varroc, we have done a roadmap for
achieving manufacturing excellence. Achieving this entails
understanding the baseline, the customer and his business
requirements and using an appropriate manufacturing system
depending on process capability and manufacturing gaps.”

Maximising productivity
The next case study was presented by Santosh Kumar,

57

REPORT | EVENT

Team Manager – Operations, Hero MotoCorp and Pankaj
Pharkya, Manager, Hero MotoCorp, who discussed on how to
reduce crank case line shifts from 9 nos. to 8 nos. for
synchronisation of crank case line with engine assembly line.
They discussed Total Productive Maintenance (TPM),
horizontal deployment and the importance of continuous
improvement. They even provided a seven-step problemsolving guide, which can be used by manufacturers to achieve
manufacturing excellence.
The last case study was presented by Nandkumar Bhavsar,
Senior Manager—3Wh Maintenance, Bajaj Auto, Waluj, who
provided insights on ‘Intelligent factory to improve uptime’.
He specifically discussed Predictive Maintenance and
discussed how they built their own SCADA System in-house.
This was followed by a keynote address on ‘Maximising
productivity through sustained innovation’, which was
delivered by Parag Satpute, Managing Director, Sandvik Asia.

Speaking on innovation, he shared that higher productivity is
the driving force for all change and stated, “We can improve
manufacturing process using connected technology and
machining knowledge.”

IMTMA – Ace Micromatic Productivity
Champions 2017
The seminar concluded with the IMTMA – Ace
Micromatic Productivity Championship Awards 2017
presentation ceremony. The award recognises and rewards
outstanding efforts from the shortlisted case studies of
companies, who have excelled in achieving superior
performance. Mahindra & Mahindra bagged the IMTMA –
Ace Micromatic Productivity Championship Award, while
Wabco India and Bajaj Auto, Waluj, bagged the second and
third prizes, respectively. ☐
Advt
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Operator panels for machine tools

Hydraulic transfer press

B&R will be offering operator panels designed for industrial use at the
upcoming EMO Hannover 2017. The operator panels communicate with CNC
systems from various vendors via OPC UA. Machine manufacturers are given
the freedom to use the CNC system of
their choice. In addition to standard
automation panel series devices,
there are many customisation options
available that also allow complex
machine tools to be efficiently
configured and operated. With B&R's
I/O module in action
mapp View HMI solution, one can give
the machine tool a state-of-the-art
web-based user interface even without special web design training. The
company will also be presenting an X20 series I/O module for advanced
condition monitoring. The module provides vibration data processing and
status analysis during an active process. This allows maintenance tasks to be
predicted and, thus, planned, which improves machine availability. With
mapp Motion, B&R provides a completely new approach to motion control
programming. This solution includes components for controlling single-axis
movements as well as CNC and robotics applications.

DEES offers hydraulic transfer press, a HD-FASTech technology that is
integrated into various forming applications. From home appliance to automotive
stamping, this transfer press is not just space saving, labour saving or budget
saving, the hydraulic driven transfer
press will boost SPM and lead to a new
era of hydraulic stamping. DEES
provides customers with complete
engineering & manufacturing solutions.
The company specialises in metal
forming hydraulic presses range from
Hydraulic transfer press
10 to 6000 tons for automotive,
electrical, aerospace, home appliance
and metal forming industries. At DEES hydraulic, the manufacturing sector is a
perfectly orchestrated department. Once the machine layout is analysed,
engineers send the completed drawings to the production department where
raw material of steel are precisely mapped out and cutting of pre determined
plates are done on the CNC cutting machine. Once finished, the plates are sandblasted for smoother surface and corrosion prevention, which than are puzzled
together through finest workmanship of welding. While the machine frame is
being put together, the most important part of the machine is being processed.

B&R Industrial Automation | Pune

Dees Hydraulic Industrial Co Ltd | Taiwan
Email: sales@spc.com.tw | Tel: +886 (2) 26018661

Email: office.in@br-automation.com | Tel: +91-20-4147-8999

Chip-repellent energy-tubes

Lathe chuck jaws

igus offers R2.1 series energy-tubes, which are available immediately in new
sizes and with even more accessories. In a test at the company laboratory, it
was shown that the tubes of the
R2.1 series are among the best
sealed energy-tubes for use in
moving applications – In
permanent
movement
with
continuous exposure to metal
chips weighing 2 kilograms in
total, only 0.5 grams penetrated
into the tubes after 100,000
cycles. In spite of being sealed,
R2.1 series
the tubes of the R2.1 series can
be opened very easily, which
makes assembly work even easier. Doubly easy is the slogan for the R2.1
series energy-tubes from igus. Easy because the tubes, which keep chips
out, only consist of two parts—a link and a crossbar that functions as a formfit lid. Easy because these lids can be opened very easily from both sides –
now, this can be done along either the inner or outer radius. Users can choose
the type that is best for their needs, which makes assembly and maintenance
work even easier.

Schunk offers PRONTO prism jaws that allow different geometries to be
clamped fast, flexibly, and safely. The jaw quick-change system is unique
in its kind. It can be retrofitted on any lathe chuck (no matter
what manufacturer
or design). It allows
high flexibility and
short set-up times
of just 15 seconds
for a complete
set of jaws. The
SCHUNK PRONTO prism
operator can mill
the
customised
required workpiece contour into the soft Schunk PRONTO prism jaws
himself. Alternatively, configured jaws, based on the workpiece data of the
individual prism jaws can be machined and delivered by the company on
short notice. For raw parts clamping, the prism jaws are additionally
equipped with Schunk claw inserts. In combination with the PRONTO
support jaws, the PRONTO prism jaws can be used very flexibly. For a fast
jaw change, all that is needed is loosen the locking is an allen key, to
remove the clamping insert from the prism jaw, and to replace it by another
clamping insert.

igus (India) | Bengaluru
Email: sgeorge@igus.in | Tel: +91-80-45127827

SCHUNK Intec India | Bengaluru
Email: info@schunk.com | Tel: 91-80-4053-8999
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Extrusion head

Drilling tools

Guill Tool offers Bullet II, the next generation of the patented extrusion head
from the company. It allows quick tooling changes, as the tips remove from the
back and the die removes from the front
of the unit. The absence of fastening
hardware eliminates leaking, as does the
taper body and deflector design
pioneered by Guill. Additionally, the new
patent pending CAM LOCK® deflector
retaining system offers benefits to
extruders and machine builders, such as
no fastening hardware required, fast tool
changes; threaded retaining ring for the
die and threaded tip retainer; dies are Bullet II
removed from the front and tips from the
rear; tooling retainers also provide gum space adjustment; hassle free air/
vacuum connections; simplified cleaning and reduces downtime and lowers
operating costs. High- and low-volume applications are suitable for this head
and are accommodated with the simple, easy changing of just one component.
A family of crosshead designs is available and users can specify the caliber,
that is, the max die ID.

MAPAL now offers a new generation of MEGA-Drill-Steel drilling tool, with
the MEGA-Drill-Steel-Plus, that offers users a significant boost in wear
resistance and performance. With modified cutting edges and chip flutes,
the twin cutting edged MEGA-DrillSteel drill is suitable for reliable and
cost-effective drilling in steel
materials. With this, on the one
hand, the chip flute geometry has
been optimised. On the other hand,
a newly developed coating is used.
In combination with the modified
cutting edge preparation, this offers
a 50% longer tool life. Furthermore, MEGA-Drill-Steel
the performance of the new drill has
been significantly improved. Drilling is possible with a 15% higher cutting
speed and a 15% higher feed rate compared with the predecessor model.
This enables lower costs per part and hence becomes more costeffectiveness for the user. The new drills from the MEGA-Drill-Steel-Plus
series are available in the diameter range from 3 to 25 mm and the shank
forms HA and HE for steel machining.

Guill Tool & Engineering | USA
Email: tdaro@bernardandcompany.com | Tel: +401-8287-600

MAPAL India | Coimbatore
Email: info@in.mapal.com | Tel: +91-422-2228-888

Turning grades for heat resistant alloys

High-precision machining centre

MMC Hardmetal offers MP9005, MP9015 and MT9015 turning grades. The
latest MIRACLE SIGMA technology has been applied in the new (AlTi)N
coated MP9005 and MP9015 series. This
new Al rich, (AlTi)N coating surpasses
conventional performance with a single
layer that provides stabilisation of the
high hardness phase to dramatically
improve wear, crater and welding
resistance. The grades have been
developed for finish to medium turning
processes and for medium to rough
cutting on heat resistant alloys
respectively. MP9005 is a high quality MP9005, MP9015 & MT9015
grade that surpasses the wear resistance
of previous versions, making it most suitable for ISO-S05 type materials,
whilst the MP9015 line is better suited to ISO-S15 materials and is highly
recommended for more general purpose usage. For titanium alloys in the
ISO-S15 parameters, the company has developed its MT9015 line of
uncoated cemented carbide inserts that have a sharp cutting edge, but
also have high fracture and wear resistance properties. This uncoated
range is offered specifically for general turning of titanium alloys.

Schwäbische Werkzeugmaschinen GmbH (SW) will be offering their
latest machining centre – including the two-spindle linear motor model
BA W02-22 with a new machine design –, for the first time including
automation, at the upcoming EMO
Hannover 2017. Special attention will
be focused on the new integrated
loading module with vertical pallet
storage for blanks and finished parts,
which allows for loading and
unloading of the BA W02-22 in parallel
to machining time with an integrated
6-axis robot. The loading module will
be presented as a world premiere BA W02-22
together with machining of compactor
impellers at the company’s trade fair stand. The new operating concept
ensures intuitive and task-oriented operation of the machine. The twospindle BA 622 machining centre will also be presented for the first time
with a 7-axis robot. To create an independent manufacturing cell with
enough supply of workpieces for one shift, SW has developed an
integrated loading module for its machining centres that can be docked
with the basic machine.

MMC Hardmetal India | Pune
Email: mayur.kulkarni@mmc.co.in | Tel: +91-20-6520-8430

EMAG India | Bengaluru
Email: sales.India@emag.com | Tel: + 91-80-4254-4400
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Compact grinders

Thermoplastic composites

Suhner Abrasive Expert is now expanding its product range with a
complete series of four mobile compact grinders. This series consists
of the straight grinder ASC 9, the belt grinder ABC 7, the
fillet weld grinder
AKC 3, and the
tube polisher ATC
7.
All
these
ABC 7 battery belt grinder
grinders feature
robust design, a
powerful, latest generation electric motor, and efficient battery
technology. A detachable particle guard protects the motor from coarse
dust. The machines’ working speeds have been optimised to their
respective applications. The powerful battery packs deliver 18 V for a
total capacity of a 4 Ah. These properties make the grinders reliable
partners on the construction and assembly site. Intelligent battery
management safeguards the perfect interaction between all
components and the optimal use of the available energy. Also the
temperature of the battery pack and machine is monitored continuously.
If overheated or overloaded, the device is switched off by the
electronics. A shock absorbent rubber jacket shields the battery packs
from the hard knocks on the everyday building site.

Lanxess offers thermoplastic composites for engine shields, fuel tank covers
and centre tunnel covers in the underbody area. Frequently used for off-road
assignments or for driving on extremely poor roads, jeeps and SUVs need to be
fitted with particularly durable
underbody panels. An innovative
material solution for such custom
parts is based on the continuous
fibre-reinforced
thermoplastic
composites of the Tepex brand
made by LANXESS’s subsidiary
Bond-Laminates GmbH. These
Thermoplastic composites
enable the manufacture of virtually
indestructible engine shields, fuel
tank covers and centre tunnel covers which were specially developed for the
MLB53A platform. They are already in use on several standard models such as
the Bentley Bentayga. In the future, they will also be applied in the Audi Q7. The
shields and covers for the standard and custom models are both fabricated in
a compression moulding process using polypropylene-based low-weight
reinforced thermoplastics (LWRT). Tepex is used in more than just car underbody
panels. It has since become established in many other series applications in
automotive lightweight construction.

Suhner India | Bengaluru
Email: abrasive.in@suhner.com | Tel: +91-80-2783-1108

LANXESS India | Thane
Email: infoindia@lanxess.com | Tel: +91-22-2587-1000

Electronic drives for intralogistics systems

Variable frequency drives

NORD Drivesystems has developed a new line-up of user-friendly, lowmaintenance electronic drives for intralogistics systems. These new
frequency inverter and motor starter models for distributed installations are
especially easy to deploy and operate.
Coded plug-in connectors ensure
comfortable handling throughout a
system's lifetime, from the initial
installation, to maintenance, to eventual
replacement. The devices provide very
flexible mechanical and feature
Field distributed system
customisation options that can all be
configured to individual requirements—
interface ports, manual switches, and a range of functions that even include
closed-loop control and sequential control managed by an integrated PLC.
Distributed drives must execute commands from a higher-level central
control system with absolute reliability. In many scenarios, however,
operating staff and service technicians may also require optional direct
access to individual drives or drive axes on location. Such access enables
them to quickly resolve small problems like a jammed conveyor belt that
might otherwise lead to a shut-down of the entire line, sometimes putting
hundreds of conveyor modules out of work for a considerable amount of time.

Parker Hannifin is extending the power range of its popular IP66/NEMA
4x protected, variable frequency AC10 compact drive series up to 90 kW.
One of the smallest compact drives available, the AC10 IP66 delivers
simple yet proficient motor control
in day-to-day applications requiring
speed or torque control within the
power range of 0.4 to 90 kW. The
extension up to 90 kW for their IP66
range is in direct response to
market demand for a high power
compact drive able to resist harsher
environmental
conditions.
IP
AC10 Compact Drive
(ingress protection) ratings are
defined in the international IEC
standard, EN 60529. The rating’s first digit, in this case ‘6’ relates to the
level of dust protection (6 means the drive is dust-tight). The rating’s
second digit, again ‘6’, concerns its water protection (6 means that water
projected in powerful jets shall not enter the enclosure in harmful
quantities). It offers all of the benefits of AC10 series drives but with
added environmental protection, validated by IEC, to allow operation in
difficult conditions.

NORD Drivesystems Pvt Ltd | Pune
Email: marketing.in@nord.com | Tel: +91-9765490890

Parker Hannifin | Navi Mumbai
Email: sales.india@parker.com | Tel: +91-22-4124-2828
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Grinding of aerospace fasteners
Aerospace fasteners need to be durable in order to withstand lot of high
pressure and temperature environments. Their operating conditions are so
severe that they set a benchmark for quality assessment for the fastener
industry as a whole.

frequent external intervention to sharpen the grains through ‘dressing’
process resulting in machine down time and wheel wear out.
Vitrified bond is of glassy nature that holds the grains together.
Basically the bond is present in the form of posts. One of the factor that
determines the wheel behaviour is the thickness of bond post. CUMI has got
a unique range of bond technology that enables a crystalline bond structure
Materials used
which binds well with
There are three types of
micro crystalline grains
materials commonly used in
enabling
a
wellaerospace fasteners.
constructed bond post.
1) Corrosion and heat
Vitrified bonds are
resistant steel
subjected to a very
2) Super alloys like
slow,
but
highly
Inconel 718, which
controlled condition in
can withstand high
terms of temperature
tensile strength and
during which sintering,
Grinding wheel is a composite which
Cylindrical grinding machine at Surface
temperature.
melting and fusion takes
has got three major components - grain,
Technology Center
3) Titanium, owing to its
place within the bond
bond and voids
low weight and ability
and followed by a
to withstand low and
gradual cooling process. These conditions are simulated and studied
high temperatures (-350 to 800°F).
through a thermal optical analyser in CUMI’s advanced laboratory. The
Titanium and inconel are ‘difficult to grind material’, which generates bonds are suitably adjusted to attain optimum results.
lot of heat during grinding.
CUMI has developed grinding wheel for grinding these fasteners with a Hosting a series of machines
unique combination of superior abrasive grains and special bond system
All grinding wheel simulations are carried at CUMI’s Surface Technology
that enables deep plowing and removal of material.
Center which hosts a series of cylindrical, centreless and surface grinding
machines. For any grinding wheel development, the microscopic interactions
All about abrasives…..
between the various entities in the grinding zone namely the grinding wheel
An abrasive is a material, often a mineral, that is hard in nature. – grain and bond, the work material and the chip formed during removal are
Abrasive grains generally rely upon a difference in hardness between the studied in detail. Based on the type of grinding, the complete behaviour of the
abrasive and the material being worked upon, the abrasive being the harder wheel under various grinding forces are measured and analysed in detail.
of the two substances. CUMI grinding wheel for this application uses Based on this, the design is modified to suit the end requirement.
superior microcrystalline abrasive grains, which has a very low crystal size
CUMI’s grinding wheel for aerospace fastener industry has:
of approx. 0.3 micrometers, against 100 micrometers for conventional
 Excellent cut rate and reduced metallurgical damage on
abrasive grain. This enables controlled wear and continuous generation of
the components
fresh surfaces on the wheel thereby enabling cooler grinding. This also
 Minimal dressing intervention for thousands of parts
ensures very good level of Material Removal Rate (MRR) and Grinding Ratio
 More parts per wheel thereby lower grinding cost
(GR) which determines the durability of wheel. Conventional grain on the
With CUMI’s grinding wheel, life is certainly lot smoother for all grinders
contrary loses its sharp edges and develops wear flat easily. This warrants in the shopfloor.
CUMI (Carborundum Universal Limited) | Chennai
Email: salesmktgsupport@cumi.murugappa.com | Tel: 91-44-30006161
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more challenging workpiece materials. It
has advanced dramatically, and the right
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transform the process. The next issue
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on how cutting tools lead to greater
productivity and efficiency.

» Coolants & Lubricants
With an urgency to improve efficiency,
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increasing cutting performance by using
better lubricants in coolants and cutting
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new generation coolants. The upcoming
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» Machining Centres
Multi-functional machine tools have
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Senior Content Developer – Digital
Maria Jerin
maria.jerin@publish-industry.net
Sub-editor & Correspondent
Suchi Adhikari
suchi.adhikari@publish-industry.net
Advertising Sales & Marketing
Sagar Tamhane
(General Manager – North & East)
Contact: +91 9820692293
sagar.tamhane@publish-industry.net
Dhiraj Bhalerao
(General Manager – West & South)
Contact: +91 9820211816
dhiraj.bhalerao@publish-industry.net
Prabhugoud Patil
(Senior Manager – Bengaluru)
Contact: +91 9980432663
prabhu.patil@publish-industry.net
Advertising Sales (Germany)
Caroline Häfner (+49 - 89 - 500 383 - 53)
Doreen Haugk (+49 - 89 - 500 383 - 27)
sales@publish-industry.net
Overseas Partner
Ringier Trade Media Ltd
China, Taiwan & South-East Asia
Tel: +852 2369 - 8788
mchhay@ringier.com.hk
Design & Layout
Tarun Kumar Pyne
Senior Graphic Designer (Print & Web)
Editorial & Business Office
publish-industry India Pvt Ltd
302, Sarosh Bhavan,
Dr Ambedkar Road, Camp,
Pune 411 001, Maharashtra, India
Tel: + 91 - 20 - 6451 5752

COMPANY INDEX
Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Page
Ace Micromatic Group  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .45
Apex Dynamics (I) JV .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15
Ace Manufacturing Systems  .  .  .  .  .  .  .  .  .  .  .28
Blaser Swisslube .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .19
Blum-Novotest  .  .  .Cover, Front Inside, 6, 7, 44
B&R Industrial Automation .  .  .  .  .  .  .  .  .  . 12, 61
Bharat Fritz Werner  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
CII  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2, 51
Comsol Multiphysics  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .21
Chiron Werke  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .11
CGTech India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .54
CUMI  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .60
Dassault Systemes India  .  .  .  .  .  .  .  .  .  .  .  .  .  .26
DMG Mori  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .14
Dees Hydraulic  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .61
ExxonMobil  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39
EMAG India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .62
Flir Systems  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33, 46
Frost & Sullivan .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28

Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Page
Festo  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .36
Godrej Appliances  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10
Guill Tool  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .62
HAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .11
Henkel Adhesive Technologies  .  .  .  .  .  .  .  .  .  .12
IFM Electronic India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .9
Igus  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4, 61
IMTMA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10, 12, 56
Jainnher Machine Co  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .13
Jyoti CNC Automation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3
Komet India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .18
Kenturn NanoTec . Co . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .41
Kalyani Rafael Advanced Systems .  .  .  .  .  .  .  .10
Kennametal India .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Lien Chieh Machinery Co  .  .  .  .  .  .  .  .  .  .  .  .  .59
Lanxess .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63
Mitsubishi Electric  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .43
MMC Hardmetal  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31, 62
MotulTech India .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .49

Name  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Page
MAPAL India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .62
Nord Drivesystems  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63
Parker Hannifin  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63
Royal Precision Tools Corp  .  .  .  .  .  .  .  .  .  .  .  .25
Renishaw .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .40
S&T Engineers  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1
Siemens  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .10
Siemens PLM Software  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Schunk Intec  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .61
Suhner  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .63
TaeguTec India  .  .  .  .  .  .  .  .  .  .  .  .  .  . Back Cover
Tata Consultancy Services .  .  .  .  .  .  .  .  .  .  .  .  .20
TVS Motor Company  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .52
Varroc Engineering  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .22
VDW  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .48
Wendt India  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Yamazaki Mazak India  .  .  .  .  .  .  .  .  .  .  .  . 34, 35
YG1 Cutting Tools  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16, 17
Zavenir Daubert  .  .  .  .  .  .  .  . Back Inside Cover

Board of Directors
Kilian Müller
(CEO – Worldwide)
Hanno Hardt
(Head – Marketing & Business
Development)
Frank Wiegand
(COO – Worldwide)
Shekhar Jitkar
(Publisher / Chief Editor)
Subscription
Cover Price: `100
Annual Subscription Price: `1000
em.india@publish-industry.net
Tel+91-20-6451 5754
Printing
Kala Jyothi Process Pvt Ltd, S.No 185,
Kondapur, R R District, AP 500 133, INDIA
Copyright/Reprinting
The publishing company holds all publishing
and usage rights. The reprinting, duplication
and online publication of editorial
contributions is only allowed with express
written permission from the publishing
company. The publishing company and
editorial staff are not liable for any
unsolicited manuscripts, photos and
illustrations which have been submitted.
Internet http://industr.com/en/
Digital edition http://issuu.com/publishi/docs

64

EM | Sep 2017

RNI No. MAH/ENG/2010/34603

