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Positive outlook
The manufacturing sector in India is yet to achieve sustainable
growth, as is evident from the growth figures of the last few years.
Growth remains fragile for the sector due to various factors that
impact its competitiveness. The performance of private investment
and low capacity utilisation in some industrial sectors remain key
macroeconomic concerns.
However, as every cloud has a silver lining, India continues to be
a bright spot in the world economy. The long-term prospects for the
economy are promising. The strides India has made in the last 15-20
years clearly indicates its potential in terms of economic competence.
India has been regarded as a major industrial and trading nation at
both Asian and international levels. In addition to its important role as
an export country, India is also becoming one of the key sales markets
in the world. And, with `Make in India’, the country is also of interest
as a business destination for international industrial enterprises and
potential investors.
In fact, as per the United Nation’s report on ‘World Economic
Situation Prospects’, released recently, India’s growth rate is projected
to accelerate from 6.7% in 2017 to 7.2% in 2018 and 7.4% in 2019,
describing the outlook for the country as “largely positive”. Also, the
Nikkei India Manufacturing Purchasing Managers’ Index (PMI), rose
to a 13-month high of 52.6 in November from October’s 50.3, leading
to economic expansion. Growth in output and new orders picked up
to the fastest since October 2016, reportedly supported by reductions
in GST rates and stronger underlying demand conditions. At the same
time, one cannot ignore the rapid technological advancements that are
changing the manufacturing landscape in India. If this continues, the
country is well poised to become the world’s fifth largest manufacturer
by 2020. Lets keep our fingers crossed & hope for the best!
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The manufacturing industry in India
is in for good times ahead with key macroeconomic indicators also suggesting the
same. Some parameters that will shape the
manufacturing landscape in the coming
decades are demand, evolving consumer
needs, sustainability, newer automobile/
hybrid technologies, productivity,
digitisation and Industry 4.0 & analytics.
As far as demand is concerned, from
the consumption data for the last 30 years,
it is observed that a progressive shift of
consumption of goods & services has
happened from western economies to
emerging economies. Consumer needs are
changing, and in the globalised internet era,
an average consumer in any market has a lot
of information at their fingertips while taking
any purchase decision. Hyper-competitive
environments are also leading to more and
more innovation and new product launches.
On the subject of sustainability, over the
last 60 years, our consumption of depleting
natural resources has reached an alarming
rate. Our current approach of unbridled
takeout from finite sources of natural
resources is certainly unsustainable.
In terms of hybrid technology, the
automotive industry is probably on the
8
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SHAPING MANUFACTURING
LANDSCAPE
cusp of transformative change – from
traditional IC engine-driven automobiles
to hybrid/EV/fuel cell. These changes are
driven by environmental concerns across
the globe. On productivity, although
manufacturing activities in emerging
economies were triggered by labour cost
arbitrage, today it’s no longer so – more
and more of it is being driven by overall
productivity and cost of manufacturing.
Digitisation trends demonstrate that the
development of advanced CAD/CAM,
machineries controlled by CNC systems,
etc has transformed the way typical
manufacturing happens around the
world. Development of cloud-based data
management and computing has made
physical locations irrelevant. Some of the
highly advanced manufacturing companies
around the world are leveraging this virtual
convergence to drive lower costs and higher
efficiency. It is just not an option anymore,
rather an imperative in these times.
In terms of Industry 4.0 and data

analytics, the cost of sensors & sensor
capabilities are changing rapidly. Today, it is
possible to put a low-cost sensor to monitor
all critical activities in a manufacturing
facility. This enables managers to track
the real-time data. These data combined
with suitable data analytics will enable
management to take operational decisions
backed by data. This has the potential to
significantly improve operational efficiency
of manufacturing industry. A key factor will
be to develop people within the organisation
to be able to use data/analytics effectively
to take business decisions. Organisations
need to start exposing their key workforce
in this direction so as to reap the best of
the potential of Industry 4.0. Organisations
with people skilled to use and analyse Big
Data and take business decisions fast would
have a significant competitive edge.
We are living in interesting times,
witnessing big transformational changes in
several key components of our business—
changes including, but not limited, to the
above. The manufacturing industry needs
to be flexible and adapt to the changing
needs. Technology will play a major role in
this journey. Organisations with significant
intellectual property and dynamic leadership
are likely to have an edge over the rest. ☐
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Airbus, Rolls Royce & Siemens
team up for electric future
Airbus, Rolls Royce and Siemens have formed a
partnership, which aims at developing a near-term
flight demonstrator, which will be a step forward in
hybrid-electric propulsion for commercial aircraft.
Speaking on this, Paul Eremenko, Chief
Technology Officer, Airbus, said, “The E-Fan X is an important step in our goal of
making electric flight a reality. The lessons we learned from a history of electric
flight demonstrators as well as the fruits of the E-Aircraft Systems House
collaboration with Siemens, will pave the way to a hybrid single-aisle commercial
aircraft that is safe, efficient, and cost-effective.” The E-Fan X hybrid-electric
technology demonstrator is anticipated to fly in 2020 following a comprehensive
ground test campaign, provisionally on a BAe 146 flying testbed, with one of the
aircraft’s four gas turbine engines replaced by a two megawatt electric motor.

BIEC - Hall 4 conferred with Gold Rating by IGBC
IGBC or the Indian Green Building Council (IGBC) recently conferred the Bangalore
International Exhibition Centre’s (BIEC) newly constructed Hall 4 with a ‘Gold’ rating under
its ‘new building’ rating system. The prestigious award instituted by IGBC was presented to
V Anbu, Director General & CEO, BIEC, at an award function in Jaipur. Commenting on this,
Jamshyd Godrej, Chairman - Exhibitions, IMTMA, said, “The award has been a crowning
achievement for BIEC in its efforts to usher in a green building movement in India. BIEC will
continue to strive to provide a world-class infrastructure for conducting exhibitions, besides
promoting a green environment for exhibition organisers and visitors.”

Grundfos India unveils its new
manufacturing facility
in Gujarat
Grundfos, the largest manufacturer of
energy-efficient pumps in the world, recently
announced the launch of its latest
manufacturing facility in Dantali, Gujarat, run
by its subsidiary, Grundfos Pumps India. The
facility is spread across two acres of land and
will supply stainless steel products, boosters
and box products to India’s western and
northern regions. Speaking on this, N K
Ranganath, MD, Grundfos India, said, “This is
a key strategic move for Grundfos India. By
setting up this facility, we strengthen our
presence and network in the western &
northern regions of India. We aim to achieve
INR 2 billion by 2018 from this plant alone.”

ABB & Kawasaki announce collaborative robot automation cooperation
ABB and Kawasaki Heavy Industries recently announced that the companies will join forces to share knowledge and promote the benefits of
collaborative robots, in particular those with dual arm designs. The global cooperation will become effective immediately. Speaking on this, Yasuhiko
Hashimoto, Managing Executive Officer & GM, Kawasaki Robot Division, said, “Collaborative robots, especially those with two arms capable of human
interactions, can greatly contribute to society and help the world cope with labour shortages and an aging workforce. We see high potential in expanding
collaborative applications and processes where people and technology work together to create solutions.”
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DMG Mori and Heitec strengthen automation expertise

DMG Mori and Heitec AG are founding the joint venture ‘DMG Mori Heitec’, which is
perfectly timed to coincide with the start of the SPS IPC Drives in Nuremberg, the
leading trade fair in Europe for electric automation. Through this venture, the two
companies are continuing their successful collaboration. Speaking on this, Christian
Thönes, Chairman—Executive Board, DMG Mori, said, “We are strengthening our
automation expertise as two equal partners in a joint venture. Thus, the development
of the digital twin is of key importance: it speeds up and stabilises all the customer
processes from development and setting up right through to service.”

Losma inaugurates new plant in Pune
Losma India, subsidiary of Losma Group, recently inaugurated its new plant
at Shindewadi, Pune. The plant was inaugurated jointly by the Chief Guest
Dr Mauro Mariani, Director, Italian Trade Agency of Mumbai, Giancarlo
Losma, President, Losma Group and Claudia Tovaglieri, UCIMU
representative. Speaking on this, Giancarlo Losma said, "What makes us
proud of this new production branch is that it allows Losma to grow
progressively and steadily, creating a solid internationalisation process in
one of the more dynamic and vibrant markets in the world."

ELGi’s partnership with
ITF successful
Elgi Equipments Ltd, one of the world’s leading air
compressor manufacturers, recently announced the
outcome of its successful partnership with Indian
Texpreneurs Federation (ITF), one of the largest
textile groups in South India. ELGi’s air audit
program helped ITF member companies to reduce
average compressed air energy costs upto 43%. On
the partnership, Anvar Jay Varadaraj, Head,
Marketing & Corporate Communications, ELGi, said
“Our relationship with ITF has been a resounding
success owing to mutual respect and recognition of
value. For ELGi, ITF members have provided
generous access to how textile customers are
managing their compressed air systems, while mills
have benefitted from our expertise. With ITF, we’ve
had an opportunity to directly engage with textile
CEOs to understand their manufacturing challenges.”

Hoffmann Group inaugurates new office in Pune
Hoffmann Group recently announced the inauguration of a new office in Pune to tap the growing Indian market. Starting its operation in
2016 in India, the company has been witnessing rapid growth in the country. Speaking at the inauguration of the new facility, Martin
Reichenecker, Member—Board of Executive Directors, Hoffmann Group, said, “India is one of the most important growth markets for us
and it is also important for sourcing. We offer a reliable supply of quality tools along with specific machining expertise. This way, we help
Indian manufacturers raise their productivity. In future, our investment will see a steady growth in India.”
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Schaeffler India announces expansion of Pune operations

Leading global industrial and automotive supplier, Schaeffler, recently reiterated its focus on India as
a key manufacturing hub by announcing the expansion of its operations at INA Bearings in Talegaon,
Pune. The expansion will include a new manufacturing facility and a new R&D facility within the
existing premises. Speaking at the occasion, Dharmesh Arora, CEO, Schaeffler India, stated, “We
see exceptional opportunities as the economy strengthens in the near to mid-term and mobility
environment continues to evolve for technology suppliers like Schaeffler. This new facility will
help us add capacity and enhance our product portfolio to serve our customer needs of future.”

Indian manufacturing PMI rises to a 13-month high in November
The Nikkei India Manufacturing Purchasing Managers' Index, or PMI, rose to a 13-month high of 52.6 in
November from October's 50.3. A reading above 50 indicates economic expansion while a reading below
50 points indicates towards contraction. Speaking on this, Aashna Dodhia, Economist at IHS Markit, which
compiles the survey, said, “India's manufacturing economy advanced on its path to recovery as disruptions
from the recent tax reform (GST) continues to diminish. Growth in output and new orders picked up to the
fastest since October 2016, reportedly supported by reductions in GST rates and stronger underlying
demand conditions. Nevertheless, the headline PMI remained below the average seen since the inception
of the survey in March 2005.”

Tooling Technology conference held in Pune
ICTMA (Indian Cutting Tools Manufacturers’ Association) recently held the Tooling
Technology conference in Pune, which was a unique and first-of-its-kind conference in India
with the objective of spreading knowledge and awareness of world-class technologies and
the latest developments in the cutting tool industry. Some of the focus areas of the
conference included hard metal technologies, thick diamond coating, vibration suppression
in machining, smart tools for agile manufacturing, coating architecture and development of
substrate and advancement in PVD coating technology. The conference was attended by
speakers from some of the leading cutting tool companies across the world who spoke
about the advancements in cutting tool technologies. ICTMA aims to promote the cutting
tool industry in India, which is the backbone of the manufacturing industry. Keeping this in
mind, they organised the event where eminent speakers spoke about the latest technology
and the various factors influencing the nature of cutting tools today.
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“Indian market is relying more on automation”
…says Israel Gonzalez, Regional Director, Hypertherm Asia-Pacific, in this interaction with
Maria Jerin, while elaborating the demand pattern witnessed in the Indian market. Excerpts…
What are the recent developments & advancements witnessed in
the metal cutting industry today? What are the key factors that
are accounting for growth in your business segment?
The metal cutting industry is transitioning from a demand-driven
world where a lot of markets were in fast growth and customers
were looking to add cutting capacity aggressively, to more of a
competition-driven world, where the key drivers are automation
and customers are increasingly looking to reduce reliance on
labour to reduce labour costs. These automation trends are
closely tied to Industry 4.0. Those are the biggest developments
in metal cutting industry as the world finds its
footing in balancing technology with capacity
and competitive demands.
Hypertherm is known for our technology
in plasma arc cutting. Besides plasma, we
are also advancing robotic cutting tools and
applications, with software tools & process
improvement across multiple technologies
and across the value stream. We are
increasingly supporting customers in total
value stream analysis and being a partner &
advisor for cutting operation improvement.
In your opinion, what are the major challenges
that manufacturers are currently facing in
Asia and what solution is Hypertherm offering
to overcome them?
The Asian manufacturing sector is currently facing increasing
adaption to digital technologies and the shift towards Industry
4.0. On top of the digitalisation, companies that succeed today
in the industrial technology space really have to master the
“Iron Triangle” of expertise in process technology, a command
of the actual software drivers that cut across all of those cutting
technology domains, and also a deep intimacy and knowledge
of the customer’s application.
Our company dosen’t just focus on the cutting process.
We seek to understand the challenges that our customers
face, and to analyse the upstream & downstream processes as
a whole, so that we are able to develop and offer total value
stream solutions to the end users. Our SureCut technology is
an example of an integrated system that consists of various
delivery mechanisms, such as our cutting systems, CNCs, and
online/offline CAM software.
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What are the demand trends for your products in Asia and
particularly in India? Have you witnessed any difference in
demand pattern in the Indian market?
India is currently undergoing a transformation, where
manufacturers are moving away from manual and labourintensive manufacturing to rely more on automation. With
the new global wave of Industry 4.0, we foresee that more
emerging markets will jump on this bandwagon. I personally
view India as an attractive market for greater adoption of
automated, robotic, CAD/CAM applications, and advanced
manufacturing.
How do you define the role of IIoT technologies
in the current manufacturing industry?
IIoT technologies have the potential to
redraw the map of the manufacturing
industry as these are the new rising
technologies to enable Industry 4.0. It allows
machines, robots and other equipment on a
production floor to communicate with each
other and gather all data in the cloud for
analysis. By looking through the Big Data,
the manufacturer can have greater insight
into the efficiency of the production and the
machines running, and catch a breakdown
before it occurs.
How is the business outlook in India? What are your future
plans for the Indian market?
Growth of the Indian market remains promising. Infrastructure
developments — such as new railways, roads, and energy
plants — have boosted the demand for metal cutting. The
government has made significant progress on important
economic reforms. The introduction of new GST rules, ‘Make
in India’ campaign, and other measures to improve the ease of
doing business will be a game-changing reform for the Indian
economy to support strong and sustainable growth ahead.
We look forward to a leadership position in the India
market. To achieve that, we must recommit ourselves to
understand the end customers’ demands and needs, form
more strategic partnerships with key partners, and to work
with end users by providing the cutting solutions to help them
solve and improve. ☐
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“India is a major hub for automotive exports”
Sanjib Chakraborty, Country Head, Hurco India, in this interview with
Suchi Adhikari, discusses the latest trends in manufacturing technologies and his
company’s future plans in India. Excerpts…
What are the latest trends in manufacturing technology? What
are the recent developments from your company that align with
these trends?
Industry 4.0 is the latest trend of automation and data exchange
in manufacturing technologies. The four design principles of
Industry 4.0 are interoperability, information transparency,
technical assistance and decentralised decisions. Smart factory
is a product of Industry 4.0.
Hurco machines are designed with the
same concept. The interoperability is the
core feature of Hurco controller, which
means that machines, devices, sensors and
people can connect and communicate with
each other via the internet. The various
features of this controller can help customers
to make ‘smart factory’ a reality.
What are the key market segments in India that
are driving investments in CNC machine tools
in the recent years?
The market segment has expanded
exponentially in the last 10 years in India. New
segments like aerospace, medical, mining,
space equipment, defence production, etc are opening up. Also,
India has become one of the major automotive export hubs. As
per the Automotive Mission Plan (AMP) 2026, the potential will
scale up the exports to the extent of more than 40% over the
next ten years. Indian auto components exports are expected
to reach US$ 70-80 billion by 2026. All these segments require
multi-axes, close tolerances, critical contour accuracies and
high speed machining, which are driving investments in CNC
machine tools.
Customers today demand for flexible manufacturing systems
that will allow them to react to market changes. Can you brief
us more on this?
Flexible manufacturing systems (FMS) is a manufacturing
technology. It helps the manufacturer to become more agile
to be the fastest to the market, to operate with the lowest total
cost and to satisfy customers. FMS permits rapid low cost
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switching from one product line to another, which becomes
the common market trend.
What is the USP of Hurco’s CNC control technology? How is this
addressing your customers’ challenges?
Hurco was established in 1968 to provide unique, innovative
software and CNC controls that help customers to maximise
productivity through reduced set-up time and multi-tasking
on the shop floor. Thus, at Hurco, we are
committed to developing technology that is
easy to learn and easy to use.
A common challenge in the machine shop
includes reducing the set-up time for which
the Hurco WinMax Control is the fastest and
simplest programming system with features
like conversational, NC, DXF Transfer for
3-axis, 4-axis, 5-axis, 5-sided machining
and mill turn application. Reducing the
cycle time is another challenge for which the
Hurco ulti-motion technology, ulti-pocket
technology, etc. optimise the tool path so as
to reduce the cycle time drastically.
How do you plan to expand your company’s market presence
in the India? What are your company’s future plans for the
Indian market?
Hurco has been leading the industry in CNC machine tool
technology with 80 patents to its name. To tap the Indian market,
we started our Indian operations in 2008. We have technical
centres in Coimbatore and Pune and regional offices in Chennai,
Delhi and Bangaluru. We are also planning to open new technical
centres at Chennai shortly. In India, we started with a product line
and it was well received by Indian buyers. Now, we are observing
that the market dynamics is changing in India, customers’
applications are changing and they are looking for productivity
and reliability. We see demands in applications like multi-axis
machining, aerospace, and medical. So, we are ready to launch all
our high-end machines in India. We are is committed to invest in
India to transfer the latest technological innovation to help our
Indian customers to become competitive in the global market. ☐
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Failure—an
opportunity
to begin
Henry Ford

FOUNDER,
FORD MOTOR COMPANY

A master of assembly line methods, Henry
Ford has been a revolutionary figure when it
comes to factory production. Celebrated as
both a technological mastermind and a folk
hero, Ford was the creative potency behind
an industry of unprecedented size that in
only a few decades permanently changed the
economic and social charisma of the United
States of America.
In his earlier days, the automobile giant
fixed watches for his friends and family.
While people opined that he would not
last in business for more than six months,
to everyone’s surprise, Ford was hugely
successful in manufacturing automobiles
and revolutionised the assembly line
creating 8-hour shifts, ensuring his factories
were operational 24-hours a day. Always
fascinated with engineering, Ford invented
a quadricycle in 1896—wherein two bicycles
were powered together with a gasoline
engine. After finalising his model, he went to
see Willian Age Murphy, a Lumbar typhhon
and investor. The two were immediately
in business agreeing that gasoline power
vehicles will be fueling the future!
A Michigan-native, the master believed
in leading from the front. He had an immense
16

ANYONE WHO STOPS
LEARNING IS OLD, WHETHER
AT TWENTY OR EIGHTY.
ANYONE WHO KEEPS
LEARNING STAYS YOUNG.
THE GREATEST THING IN
LIFE IS TO KEEP YOUR MIND
YOUNG.
capacity to see challenges as minor hurdles
and failures as opportunities to start afresh.
He failed twice before he founded Ford and
that says a lot about the man’s trial-and-error
approach. His leadership style became a cult
even in those days when he had many who
could give him some serious competition but
not many who succeeded to do so.
Today, the fundamental challenge facing
executives in knowledge businesses is the fact
that goals can be exceedingly hard to define
and cascade through the organisation. Way
back in 1900s, Ford had a solution to it and as
a successful leader, he had already provided
the plan—take the car and break the process
down step-by-step until you had a job one
person could be easily trained to do.

An inventor with over 100 patents,
the mastermind has been credited with
revolutionising the modern day assemblyline method of production for his Model T
cars. A believer in himself, he knew that he
needed to surround himself with like-minded
people. That’s the reason he hired workers
who were willing to push the limits of their
imagination. Instead of focusing on what can
be achieved as a leader, his leadership always
entailed focusing on what value and service
can be given to his team.
Currently, Ford Motor Company reflects
Ford’s long-term vision to help make people’s
lives better by changing the way the world
moves with world-class vehicles, mobility
and services. As part of this strategy, Ford
recently partnered with the city of Indore,
signing a memorandum of understanding to
work together to address their most pressing
transportation issues. ☐
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ASSISTANT EDITOR
EM | Dec 2017

Value Beyond Experience

Reduction Gear GREASE
TECTYL EUREKA 114 NO.0
TECTYL EUREKA 114RE NO.00
• Special synthetic GREASE with newly developed lithium soap & synthetic Base Oil
• Sophisticated lubrication points of reduction gears
• Extended lubrication life with excellent performance

Tectyl Oil & Chemicals India Pvt. Ltd.
H.Q.: #508-509, ILD Trade Center, Sohna Road,
Sector 47, Gurgaon, Haryana, India
Tel : +91 12 4436 2931

www.tectylasia.com
Factory: No. 140/3,4A,4B,4C,4D, Kiloy
Village, Sriperumbudur Taluk,
Kancheepuram, Tamilnadu, India

C O V E R S TO R Y TTEECCHHNNOOLLOOGGYY

3D PRINTING VS CNC MACHINING
Comparing two rapid prototyping alternatives

In the product development phase, there are many process options for creating models,
prototypes, patterns or moulds. Selecting the best approach requires an appreciation for the
project requirements, an understanding of the process considerations and an evaluation of
the resulting time, cost and quality. Without this information, it is difficult to identify the
optimal approach. The cover story elaborates on 3D printing to allow process selection
based on an understanding of its capabilities and associated considerations. A read on…
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When designs are still fluid and product specifications are
in flux, two common choices are 3D printing and CNC
(computer numerical control) milling. Both can meet the
needs for early concept models through functional prototypes
without the delays imposed by mould, tool, or die making.
Both processes can make parts in a variety of materials.
However, the similarities end there. In many ways, 3D
printing is the opposite of CNC milling. Most notably, the
factors that influence time and cost are quite different.
Additionally, the size, shape and configuration of suitable or
ideal parts for 3D printing are a reversal from the ideal for
CNC machining. To choose between the two, a thorough
understand of both processes is necessary.

The 3D printing process
3D printing is a collection of additive processes that
construct prototypes on a layer-by-layer basis. This eliminates
the need for tooling and allows the fabrication of extremely
complex geometry with no impact on time or cost.
Fundamentally, this is the primary advantage of 3D printing,
and it translates to rapid delivery of small batches of parts and
the flexibility to quickly accommodate design changes.
The additive nature of 3D printing also supports parallel
part processing — multiple parts are manufactured in a single
job in less time than that needed to make each individually.
This capability allows production of multiple parts from a
single project, multiple revisions of a single part, or multiple
parts from different projects. The only limiting factor is the
XY area of the 3D printer’s working envelope. Another
advantage is that there is never a need for multiple setups to
make a part. After initiating a job, it runs until the parts are
complete. This supports around-the-clock production without
the need for operator oversight or intervention.
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Workflows
The workflows of 3D printing and CNC, at the highest level,
are the same. Following part design (in CAD), there is a
programming step where the instructions for the machine’s
operations are defined. Next, the machine is prepared for the
job and the part is then manufactured. Upon completion,
secondary processes are performed. The execution of these
workflows, however, are quite different both in terms of time,
labor and effort, which directly affects lead time and cost.
Design (CAD): Both 3D printing and CNC use a 3-dimensional
design definition that is completed in CAD. The requirements
for the CAD data are common between them so the time and
labour cost are comparable.
Programme: For 3D printing, preparing files is commonly a 5to 30-minute process that is highly automated. Upon importing
an STL file (which is the output from CAD), a technician selects
an orientation, specifies a material and selects from pre-defined
build options. Beyond selecting an optimal orientation, there is
little thought needed to prepare files. Note that for demanding
jobs, there can be more operator interaction required, but this is
uncommon for prototyping applications and does not increase
processing time significantly.
For CNC, the CAD data is imported into a CAM program
where all aspects of the machining process are defined, most of
them manually. Among the decisions to be made are how to
fixture the part; how many machining passes are needed; and
what cutters, speed and feed rates to use.
Set-up: Preparing a 3D printer is a quick process. While each
technology has its own procedures, many require only material
replenishment and pre-heating. In just 5 to 15 minutes, the
printer is ready to manufacture parts. For CNC, the machine
operator will load the cutters needed for the job and fixture the
work piece. When the CNC machine has a tool changer, the
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Figure 1: CNC (aluminium) on the left, 3D printed (plastic), right

cutters are loaded only once. Lacking a tool changer, the
machine operator will load the appropriate cutter for each
machining operation.
Manufacture: With a 3-axis CNC, this is seldom the case since
the workpiece must be repositioned to cut upon faces that are
not up-facing (in the original orientation), and therefore, not
accessible to the cutters. For each repositioning, an operator
needs to reorient and re-fixture the workpiece.
The factors that influence the time to manufacture a part
are distinctly different for 3D printing and CNC.
Manufacturing times for 3D printing are dictated primarily
by the volume of material in a part and the part’s height.
Feature count and feature type have little impact on time.
The opposite is true for CNC. Size and volume have marginal
impact, but the number of features and their design
characteristics dictate time.
Finish/assemble: Upon completion of the manufacturing
process, 3D printed parts will require post-processing. Most,
but not all, will need removal of a sacrificial support structure
that attaches the part to the build plate of the printer and
holds unrestrained features in place. Unlike the
manufacturing process, the time for support removal is
geometry-dependent. CNC parts on the other hand, have no
mandatory secondary operations.

Time and cost illustrations
The following examples use a burdened labor rate of $37.00/
hour. For an hourly cost of machine time, the examples use
$1.00 for both 3D Printing and CNC*. For material cost
calculated based on the extent volume, 3D printing uses $1.00/
in3 while CNC uses $0.50/in3**.
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Figure 2: CNC (aluminium) on the left, 3D printed (plastic), right

Pocket tray
Although 3D printing excels at making complex parts, it
can be competitive for even simple parts like the pocket tray
shown in Figure 1. As per the project, 3D printing is 55% less
expensive than CNC. However, it takes 77% longer to produce,
assuming that both processes can start immediately and that
there are no delays imposed by availability of labour, materials
and machine.

Industrial robot adaptor
Although not as simple as the pocket tray, the adaptor for an
industrial robot is not overly challenging for CNC. The result is
that CNC is faster than 3D printing, but more expensive, as
shown in Table 2. The adaptor once again shows that 3D printing
can be the lower cost option with a 30% savings. This highlights
the financial impact of the labour that CNC requires. With a total
time that is 52% more than CNC, it also demonstrates the
influence of a part’s design on the speed advantage that is possible
with 3D printing. Even though a 3-axis CNC requires an operator
to perform six set-ups, the milling is straightforward, consisting
only of some face milling, bore milling and drilling.

Time drivers
Excluding set up and finishing for both 3D printing and
CNC, the question of which process has higher throughput
can only be answered after selecting a part design. The time
factors for 3D printing are simple and straightforward. A
part’s volume and height dictate most of the manufacturing
time. The only design-related consideration that adds time
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results from support structures. When features need to be
supported, a small amount of build time is added, usually in
the 5% to 15% range. Unlike CNC, adding features that remove
material, such as pockets and holes, will decrease the time
needed to make a part.
CNC time is determined by the volume of material
subtracted and the rate at which it is removed. The amount is
dictated by the design and the size of the raw material stock. The
rate is dictated by many factors. Workflow must also be
considered when evaluating the total elapsed time to deliver a
prototype. Here 3D printing has the advantage because it has
fewer steps to coordinate, fewer labor demands, and fewer
resource requirements.

Operations
The in-house machine shop has been displaced by outsourcing
in many companies. There are numerous reasons for this shift,
but many cite the expense of staffing and the challenge in finding
skilled CAM programmers and CNC machinists.
3D printing is a bit different. While some companies will
not add a full-blown 3D printing lab due to the overhead
expense, many have installed 3D printers within their design
and engineering teams. Effectively, 3D printing becomes a
self-serve function. In doing so, there is no addition to labor
costs, but there is an opportunity cost when an engineer
spends a few minutes to launch a 3D printing job. Those that
do justify a 3D printing lab build the justification partially on
the labor efficiency; a single individual can support all
functions of a lab with five or more 3D printers and still have
time for other duties.
Having the process in-house makes it much more responsive
and more cost effective, if utilization is reasonable. For example,
one prototype shop noted that the average 3D-printed prototype
takes two to three days to deliver and costs $200 to $300. The
same part, when CNC machined, would cost $400 to $500 and
have a seven-day lead time. If the 3D printed prototype were
done in-house, the difference would be much more dramatic
with costs around $100 and the potential for same-day delivery.
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In-house 3D printing also fosters a design and engineering
culture of fast and frequent design iterations. When innovative
ideas become a physical reality quickly and cost effectively,
more concepts can be considered resulting in better products.
The product development team can get more aggressive with
its designs, knowing that tomorrow’s prototype will either
validate the idea or illustrate that it will not work.

Time and cost considerations
Previously, it was shown that the pocket tray and robot
adaptor could be made less expensively with 3D printing while
taking longer to produce (ignoring workflow delays). However,
neither example fully capitalizes on the advantages of 3D
printing. Building on the concepts that influence time and
cost, the following discussion illustrates the impact of
leveraging 3D printing’s strengths.

Workflow
Assume that an order is released a half hour before the end
of the business day. With 3D printing, the job can be processed
and started before the shift ends. The parts are now available at
the start of the next day. Considering the labor demands of
CNC, machining may start the next morning.
• Bottomline: 3D printed parts are available 1.3 to 2.5
hours earlier.
Assume that the queue is already filled with orders and
schedules cannot be juggled. For CNC, the projects have to
wait until there is machine capacity. With 3D printing, the
parts can be combined with other projects, so long as there is
room in the machine.
• Bottomline: 3D printed parts are available day(s) earlier.
Assume that the requirement is for three pocket trays, which
will fit in one run of the 3D printer. For both CNC and 3D
printing, the set-up time remains constant. But for 3D
printing the manufacturing time is four hours for three parts
(not 3 X 2.3 hours). For CNC, assume that there are three
machining operations that start without any delay.
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automation, all from one resource.
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++ This concept leads to easy line set up.
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COMPACT

++ System requires less operators and provides easy maintenance.
++ Cycle times are minimized due to short travel distances for loading
and machining.

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

++ The use of stacker pallets allows autonomous operation for hours.
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TIME

COST

3D printing

1 day

$120

CNC milling

7 days

$300

3D printing

1 day

$150

CNC milling

7 days

$400

Pocket tray

Robot Adaptor

• Bottomline (time): 3D printed parts available in 4.3 hours
and CNC parts available in 3.3 hours.
• Bottomline (cost): $75.00 cost for 3D printing and $140.00
for CNC.
Building on the three pocket trays, now assume that each is
a different version, reflecting alternative design concepts. For
3D printing, the total time is 4.5 hours since there is only a
small addition of time to process three different files. For
CNC, the total time would be 4.9 hours.
• Bottomline (time): 3D printing is 0.4 hours faster (and the
design team becomes more efficient).
• Bottomline (cost): $128.00 cost for 3D printing and $218.40
for CNC.
If three robot adaptors with three different designs were
ordered, its bottom line would be a 3D printing advantage of
$100.00, and it would take just a half hour more to make, assuming
that each machining operation starts without delay.

Design
Assume that the pocket tray has cutouts on all four walls
and several pockets on the bottom face. For 3D printing, there
will be a slight decrease in manufacturing time. For CNC,
there will be an increase in set-up time and a small increase in
machining time.
• Bottomline (time): The time for 3D printing and CNC
become equal
• Bottomline (cost): $20.00 cost for 3D printing and $80.00
for CNC
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Table: Time and cost estimates adjusted
for typical product development conditions

Adding pockets and cutouts does not increase the difficulty to
CNC the pocket tray. Just imagine the time and cost difference if
this prototype’s design had thin ribs; deep, narrow channels; and
undercuts. Also consider the significant time and cost advantage
of 3D printing if all of the above scenarios came together at
once—there were three different revisions of this challenging
design, the order was placed at 5:00 PM, the schedule was full,
and each action was preceded by an interruption in the workflow
(refer table) 3D printing has the flexibility and efficiency to
deliver when the conditions are less than perfect.

Conclusion
With an understanding of the difference between 3D
printing and CNC, and a thoughtful examination of goals and
requirements, companies, both small & large, have access to
an alternative for the product development process. Also, add
to that an open-mindedness to taking actions that were
previously unthinkable or ignored, and the product
development team can discover more about its designs faster
and earlier in the cycle.
There isn’t a single ‘best’ solution. 3D printing is an
alternative to CNC that opens the door to more options and
new capabilities. Step inside a well-equipped shop and you will
see CNC mills sitting side-by-side with 3D printers. For them,
and for those that have the insight to what makes these
processes different, the combination creates a workflow where
the best solution is always available. ☐
Courtesy: Stratasys
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“Ensuring future-ready safety
& quality standards”
With the recently set up competence centre at Bengaluru, TUV Rheinland Group has added
a feather on its cap. Dr Michael Fubi, CEO, TUV Rheinland Group and Thomas Fuhrmann,
Managing Director, TUV Rheinland India, in this interaction with Maria Jerin, highlight on
India’s potential in terms of IT knowhow and future-ready resources that make the country
a major global player. Excerpts…
Can you brief us on your company’s services globally and in
India? What are your major target areas?
Dr Fubi: We promote quality and safety; not only for
products, but also for manufacturing plants. Our Indian
presence includes over 100 locations providing testing,
training, inspection, consultancy and certification services to
the industry through its industrial services, mobility, products,
softlines, academy & life care and systems divisions.
Currently, we are quite active in functional safety. We have
a strong team here that supports the German companies and
their suppliers from other countries, who are also trying to
establish safety equipment in this field. In the area of mobility,
we carry periodical technical inspection of cars that needs to
be imported to the European market. In addition, product
testing related to household equipment is one of our major
business verticals in India, where we provide certifications like
ISO 9001. Cyber security is another field where we want to
ensure safety and quality in the digital world.
How do you oversee the Indian market for the TUV Rheinland
Group?
Fuhrmann: India is considered to be a key global player. Many
countries & companies are already investing here—especially the
auto manufacturers. TUV India has been registering a growth
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rate of 20 to 30% every year that reflects the market demand.
We see a good business potential for the German industry.
There are many ongoing projects with regard to ‘Make in India’,
sponsored jointly by the German and Indian companies.
Apart from the automotive industry, we see a positive
potential in IT, textile, machinery and infrastructure projects.
However, I believe there is a huge gap in India’s infrastructure
and qualified manpower.
What is your opinion on the recent rise in the number of
electric vehicles? How do you foresee its future growth when
compared to gasoline cars?
Dr Fubi: There will be more electric cars coming into the fleet;
however, the growth in gasoline cars will be steeper than the
growth of electric vehicles. We have to see electric vehicles as a
complete system considering the charging infrastructure backed
by a stable grid. From this logical standpoint, charging the electric
vehicles with power generated from a coal power plant doesn’t
make sense. The major driver for e-mobility is to reduce the CO2
emissions in the atmosphere. So, behind the stable grid, there
should be power generated from the renewable sources.
Also looking at the cost perspective, e-mobility is quite expensive.
In highly developed countries, e-mobility was introduced based
on the subsidies. Now, photo voltaic panels are available all over
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“Quite often, the priority is not set high for
cyber-security in manufacturing plants and
power stations in comparison with the
banking and finance industry”
Dr Michael Fubi,
CEO,
TUV Rheinland Group

“How to bring the different areas of business
together, what we call digitalisation, is one of
our main strategies in our business
development”
Thomas Fuhrmann,
Managing Director,
TUV Rheinland India

the world with much cheaper price as compared to 10 years back.
However, with respect to e-mobility, who is providing the charging
infrastructure and subsidies will make a standpoint. Hence, huge
investment is necessary to move towards e-mobility.
Globally, Industry 4.0 is considered as the next wave of
industrial revolution. How can Indian companies leverage its
existing potential to move towards this?
Fuhrmann: How to bring the different areas of business together,
what we call digitalisation, is one of our main strategies in our
business development. We have the expertise in place and India
has been a pivotal IT-hub. So, I believe India is in a good shape to
some extent. What is missing out is the production environment
that can be definitely integrated though, I believe the basic issues
in terms of infrastructure, skilled workforce, transportation and
supply chain ecosystem needs to be addressed well.
How do you define Industry 4.0 concept? What are the safety
and security standards you offer?
Dr Fubi: The discussion on Industry 4.0 is still ongoing – Is it just
connectivity of machines or is it mass production at the lot size of
one or is it the digital connectivity of the whole value chain? This
is completely interconnected, which can enable the customers
to design the product to be manufactured. These benefit in huge
savings. Being very efficient is important, but if somebody hacks
in, the outcome is very dangerous. There are not too many experts
available in the area of industrial cyber-security. Quite often, the
priority is not set high for cyber-security in manufacturing plants
and power stations in comparison with the banking and finance
industry. The recent ransomware attack is one such example
underlining these issues. We are training and developing our
people in industrial cyber-security.
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Secondly, in the near future, the processes will be more and
more automated and there will be more interactions between
the humans and robots. Here, we need to ensure that robots
are operating safely because a malfunction could cause dramatic
issues. So, we are providing services in the field of functional
safety to carry out the test & verification of robots, automation
and control system.
Can you brief us about your new facility in Bengaluru? What
are the latest technologies that are incorporated here?
Fuhrmann: We have expanded our footprint in India with a
new 2.5 million euro facility located at Bengaluru. The new
14,000 sq mt facility houses all of its state-of-the-art laboratories
under a single roof. This approach offers customers a complete
solution that will reduce turn-around time and accelerate timeto-market. The laboratories include the photovoltaic lab, material
testing lab, electrical safety lab, medical lab, battery testing lab
and the Softlines testing lab. It is also home to the wireless IoT
testing laboratory, which conducts radiated and conducted signal
measurements as well as wireless alliance certification.
Moving ahead, what are your plans for the Indian market?
Dr Fubi: We are expecting our growth performance to continue.
So, we are continuously investing in the Indian unit that enables
maintaining more test equipment. We look forward to investing
on training the workforce extensively.
Fuhrmann: Our company sustains the talent. We were able to
build a really competent team over the past years. Ensuring a
proper skill set and adhering to training modules as per our
specific needs is a major challenge for us. To buy new equipment
is easy, but to identify talent, motivating and qualifying them is
a challenging task. ☐
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Driving through a digital journey
Amidst several challenges met in the industry today, a drive
towards technology adoption and an adequate level of awareness
in the Indian workforce can certainly lead the industry in
achieving the required level of digitalisation. Thus, an adequate
skill set and an appropriate roadmap to achieve the same play a
prominent role. In this context, EM and Siemens PLM Software
organised a panel discussion on ‘Leveraging Digitalisation for
Building Smarter, Cost-effective Machines/Equipment’ in
Chennai. A post-event report…
Digital technology is not only transforming how companies
in every industry go to the market, but is also re-modelling
interactions with customers, thus, assisting them to carry out
effective operations. Manufacturers in all segments, from food
& beverage to industrial machinery and equipment, are ready
to embrace this technology. Today, the market demands
maximum uptime on a day-to-day basis, while expecting that
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the products will remain productive for decades.
The new reality for equipment/machine builders is to have
configurable, modular systems so as to build products to meet
diverse customer demands. Most of the challenges can be
overcome today by consistent efforts towards innovation and
use of advanced technology concepts like Industry 4.0, IIoT, Big
Data, PLM, etc, which in turn call for digitalisation of all the
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“There are three major focus
areas to reach Industry 4.0 level
in the Indian industry—smart
products, smart manufacturing
and smart services”
Maurali Chandrahasan,
Head—Engineering IT Solutions,
L&T Technology Services Limited

operations. However, the key and challenge with digital
transformation is that it involves more than an investment in
new technology.
In this context, Siemens PLM Software and EM recently
organised a conference with a panel discussion on ‘Leveraging
Digitalisation for Building Smarter, Cost-effective Machines/
Equipment’ in Chennai, which was inaugurated by T
Nandakumar, Director, Wittmann Battenfeld India, who
briefed the session on the evolution of digital practices in the
industry as well as in the public arena. He discussed the concept
in terms of a mobile phone and industrial revolution. “Today,
Industry 4.0 has become the most spoken about topic across all
industries. It drives smart buidings, smart logistics, smart grids,
smart mobility and smart products,” he stated.
This was followed with a guest address by Ethirajan
Bhaskaran, Deputy Director—Department of Industries &
Commerce, Government of Tamil Nadu, who highlighted the
benefits offered by the Indian government to the MSMEs and
entrepreneurs. “There have been government initiatives for
digital MSMEs with the objective to encourage the sector with
new approaches for cloud computing in ICT (Information &
Communication Technology) adoption. This includes the
adoption of best practices that can help to improve the quality
of the product & services, benefit a large number of MSMEs,
standardise their products, improve business models and
delivery time, reduce inventory time and improve quality of
the products through cloud computing,” he discussed.
Moving ahead, Nilotpal Kumar, Industry Consultant—
Machinery, Siemens PLM Software, presented on leveraging
digitalisation to build smarter, faster and cost-effective
machines. He discussed and shared insights on the framework
of incorporating digitalisation practices in machine building,
while addressing the industry challenges. He also touched
upon solutions from his company for design engineering,
design management and part manufacturing, along with
explaining the concept of synchronous technology and hybrid
manufacturing. Explaining Industry 4.0, he stated, “Industry
4.0 is a phase of technology that has impacted manufacturing.
This makes the machine unique to customers and as such, is
the framework to manage complexity in the industry.”
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“Though the industry is resourceready, addressing manufacturing
challenges is the priority, while
focusing on innovation”
Ramalingam KS,
DFM & Innovation Consultant,
Engineers Innoventures

Overviewing the machine building industry
The highlight of the event was a panel discussion on
‘Leveraging digitalisation for building smarter, faster and
more cost-effective machines’. The panelists of the discussion
were Murali Chandrahasan, Head—Engineering IT Solutions,
L&T Technology Services; KS Ramalingam, DFM & Innovation
Consultant, Engineers Innoventures; Dr Balkrishna C Rao,
Associate Professor—Dept of Engineering Design, IIT Madras
and Nilotpal Kumar, Industry Consultant—Machinery,
Siemens PLM Software. The discussion was moderated by
Megha Roy, Assistant Editor, EM Magazine.
Acknowledging the transformation witnessed across the
manufacturing industry lately, the panel discussion weaved
around identifying and analysing the bottlenecks faced in the
industry, while at the same time inculcating the required level
of awareness. The discussion beheld panelists sharing their
views on the current scenario of the machine building sector
with respect to advanced technologies.
Overviewing the scenario in terms of Industry 4.0 in the
current manufacturing industry, Chandrahasan pointed out
that a major transformation is required in the Indian market in
terms of smart products, smart manufacturing and smart
operations & services. “It depends on the maturity level of the
design applications and manufacturing operations management,
which primarily focuses on automation and manufacturing
execution systems. Smart services analyse how the service
lifecycle management takes care of product servicing,” he
explained. He further focused on identifying the pain points in
terms of manufacturing, design and supply chain and, thereafter,
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“I would encourage having a
good R&D programme from
the industry end, which is
currently lacking in India”
Dr Balkrishna Rao,
Associate Professor—Dept of
Engineering Design,
IIT Madras

adopt the required transformation by initiating smaller steps
that will further build a strong foundation.
As per Ramalingam, accomplishing the Industry 4.0 level is
a long walk for the Indian industry. Stressing on the current
level of awareness, he averred, “Requisite knowledge is not
transferred from the knowledge giver to the collaborator. As a
result, this has led to a huge gap in the industry, which can be
addressed not only by skill development at an operator level but
across all levels in an organisation. When India is placed on a
global platform, there is certainly a visible difference in terms of
operation & productivity level, digital practices and automation
level. In addition, the investments are not proportionate to
employment generation. As a result, bridging the gap between
the ‘bricks and clicks’ is important. This can happen by altering
the education system in India right from the elementary level.”

Training—an essential factor for advancement
Representing the academia in the discussion was Dr Rao,
who emphasised on the reverse brain drain concept happening
in India currently. “Many IIT graduates, rather than shifting
their base to the western countries are now setting up Indian
start-ups. Keeping in mind the climatic change and a large
working population in India, technology advancement is
essential here,” he shared. He further stated that the education
system has evolved itself through the years. “Today, there are
some good institutes in the country for providing training
with advanced skills. Many educational institutes are training
our workforce to use many design tools. I would encourage
having a good R&D programme from the industry, which is
currently lacking in India. Apart from investments in R&D
abroad, industries should also focus on investing in the Indian
academia. There needs to be active research programmes that
work well with the industry and use the latest technologies to
address challenges.”
Commenting on the position of India on a global platform,
Kumar pointed out that not every industry in India is at par
with the western world. “There is certainly a visible gap and
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“In terms of the industrial
machinery sector, India needs to
take a leap by two stages to reach
the desired technology level”
Nilotpal Kumar,
Industry Consultant—Machinery,
Siemens PLM Software

there are multiple reasons for it. In terms of the industrial
machinery sector, India needs to take a leap by two stages to
reach the desired technology level,” he shared.

Technology as an enabler
Today, the Indian industry is facing challenges, such as,
supporting infrastructure, skill upgradation, knowledge
enhancement, data security, etc. Amidst such challenges, there is
a need for the Indian factories to be real-time ready so as to adopt
advanced digital technologies. When Roy asked about the
readiness of the Indian factories, Chandrahasan stated that there
are three major focus areas to reach Industry 4.0 in the Indian
industry—smart products, smart manufacturing and smart
services. “While smart products are focused more on the
engineering excellence—right from product design to product
manufacturing, smart manufacturing focuses on the raw materials
to finished goods. Lastly, smart services deal with supply chain
excellence. A convergence in IT (Information Technology), OT
(Operational Technology) and ET (Enterprise Technology) can
help achieve the required level of Industry 4.0,” he explained.

Bridging the gap
With a growing economy, the country is also witnessing
the growth of the education sector. However, there has been a
certain amount of uncertainty in the Indian industry to make
the graduates industry-ready. Sharing thoughts on this was
Ramalingam, who opined that the Indian industry has been
open for competition, only in terms of importing technology
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and collaboration. “We still have a huge gap existing between
design & manufacturing aspects. As such, Indian educational
institutes need to focus on the vocational & practical knowhow.
Though the industry is resource-ready, addressing
manufacturing challenges is a priority, while focusing on
innovation,” he added.
As per Dr Rao, the aforementioned gap can be addressed with
appropriate skill development and training programmes. “To
encourage training programmes, the Indian government has
increased the number of IITs in India. As such, we do have the
required talent & ingenuity. In fact, IIT-Madras has many
programmes actively working with the industry. We have also
signed many MoUs with major industries across the world,” he
said. Adding further on the same, Kumar pointed out that his
company has been participating in skill development initiatives
of the Indian government and has recently signed a memorandum
with the government of Karnataka to set-up a centre of excellence,
wherein engineering students are trained with the latest software.
“Owing to the highcost of software, we have also developed a cooperative model, wherein several companies have joined hands to
form a cluster for using our latest technologies,” he added.
Besides these, other areas like investments in new product
development also plays a vital role in re-shaping the entire
industry. When asked, Chandrahasan recommended on
identifying the pain points at the working level. “One needs to
identify the potential use cases after identifying the industry
pain points. Then comes the investment for these use cases
and figuring out the relevant ROI respectively. After
developing a maturity matrix, one can immediately apprehend
the focus areas, which will trigger the kind of technologies that
can be used. Technology is primarily an enabler and all the
business pain points will drive to Industry 4.0,” he said.
Adding to new product development, Ramalingam averred
that technology needs to fine tune itself with suitable solutions
to be ready for the market demands.

Adopting digital transformation
The panel discussion concluded on the cognizance of
manufacturers becoming future-ready, which also helps them
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to achieve competitive advantage. Taking this ahead,
Chandrahasan pointed out the evolution of software and
explained, “Earlier, ERP was a huge set of software, where
people were not ready to embrace the software, but today one
can even use a module of ERP on a subscription basis. Such
innovations are also developing on a technology level with PLM
and MES. Primarily, the business pain points are going to drive
technology. We need to identify such platforms and analyse the
innovative business models that can be adopted. This will help
us fasten our progress towards Industry 4.0.” Speaking on the
investments in this regard, he further suggested to form business
consortiums that can help address challenges.
According to Dr Rao, India is positioned at a point where
Artificial Intelligence, machine learning and Big Data have
become major areas of consideration. Also, upgrading skill
development and adopting vocational knowledge, right from an
operator level will help Indian manufacturing operations
achieve the level of required excellence.
The discussion was concluded with Kumar’s suggestion to
become the agent of change so as to adopt the journey of
digital transformation.

Key takeaways…
Digital transformation involves more than an investment in
new technology. Primarily, one needs to have an understanding
of which technology investments will have the biggest positive
impact on the business, what is the value potential, ROI, and risk
of investing in these technologies, and how to maximise the
outcome.
Roy summarised the discussion in terms of analysing the
challenges of Indian manufacturers and, thereafter, taking
small steps to pave the roadmap for the next technological
leap. They need to embrace smart products and concentrate
on the maturity of design and PLM applications. In addition,
to bridge the existing gap, appropriate skill development and
R&D programmes are the need-of-the-hour. This will let the
Indian industry conceptualise innovative business models,
which can pave a setting stone for undertaking the required
transformation. ☐
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Indian manufacturing sector: Skill
development & industry-academia relations
The Indian government aims to increase the manufacturing sector’s growth to 25% of the
country’s GDP by 2020. To achieve this target, the manufacturing fraternity must overcome its
challenges of a lack of available skilled labour in the Indian economy. In this context, this
viewpoint section explores the initiatives being taken by academic institutes to bridge the skill
gap and enhance the industry-academia relations to achieve this objective. Excerpts…

Dr P P Date,
Professor,
Department of
Mechanical Engineering,
IIT Bombay
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Our academic institute, IIT Bombay, has various outreach programmes to address the challenge of
skill gap in manpower in the manufacturing sector. The continuing education programmes,
opportunities for working professionals to enroll for degree programs and industry-specific curricula
constitute the outreach framework.
In addition, QIPs for college teachers are aimed at bridging this gap in the skillset by enhancing the
quality of instruction in the engineering colleges. Thus, the problem is addressed at two levels—by
educating the educators and educating the professionals. For a wider outreach, a number of courses
delivered by the IIT professors are available on the internet. Also, IIT curriculum is updated regularly.
Inputs from alumni from the industry are taken and faculty interacts with the industry. Professional
advice and long-term engagements of faculty with the industry have led to productive outcomes.
Dissemination of research outcomes from the IIT are documented regularly for the benefit of the
industry as well.
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Retd Assistant General
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According to recent statistics, only 5% of students passing out of the engineering colleges are
employable and another 15% need to be trained and then employed. The remaining engineering
students are just not employable suitably. This is going to be a big issue at a national level. Academic
institutes need to ponder on several critical aspects to overcome this challenge, such as, is there a
staff available to impart adequate knowledge, is the teaching material adequate for the student to
take up the activities needed to run the business model in the industry, does the manufacturing
industry have a clearly defined training plan to upgrade the knowledge of the students so as to
integrate them in their business activities, etc. There are lots of industries who recruit fresh
engineering candidates and use them for a period of their production work on a very low payment.
In this era of the internet, we need to approach the teaching activity aggressively. This will
require high speed connectivity. Even the practical industrial training to the students should be
under the supervision of an industry expert and the college teaching member, funded preferably by
the industry (may be with tax concessions from the government) and must be result-oriented. The
final year of the students must be reserved exclusively for project work, again sponsored by an
industry. The student will have to work for a minimum of 48 hours a week within the industry for
at least 280 days of the year with a progress report for every 15 days.
This will require colleges to squeeze the teaching activities for 2 years and 8 months only. It will
teach not only the students but also the teaching staff to be on their toes throughout the teaching
period. The access to internet will make this possible as there are lots of free training programs
available and will reduce the strain on the teaching staff.

The emerging era of the manufacturing sector in India will have to depend on highly skilled workforce
and have access to technology professionals, who are endowed with the necessary technology and domain
knowledge so that they are instrumental to the success of the manufacturing companies in the years to
come. Thus, the country’s challenge is two-fold—propel the growth of the manufacturing industry and
improve the availability of skilled workforce. On both of these fronts, broad policy initiatives are already in
place but much more needs to be done to achieve the goals.
Policy initiatives such as ‘Make in India’ and ‘Skill India’ programmes are geared to meet these twin
objectives. The ‘Make in India’ programme aims to make the country a manufacturing hub and push the
share of the manufacturing industry up from the present 15% – 25% and in this process, create millions of
jobs in 25 industry verticals that include automotive, cement, metal, mining, electronics, drugs and
pharmaceuticals, power and others.
The ‘Skill India’ initiative aims to train over 400 million people in India in different skills by 2022. The
Instrumentation Automation Surveillance & Communication (IASC) Sector Skill Council constituted by
the National Skill Development Corporation is responsible to identify and develop skill manpower
development plan for the instrumentation, automation, surveillance and communication sectors that
broadly encompasses OT and IT domains.
While these policy initiatives provide the necessary framework for propelling the industrial growth and
creation of skilled workforce, for the economy to grow and for job creation, the best way is to take a holistic
approach that includes in its ambit the educational system, on-the-job training, certification by professional
and industry organisations, company or industry-initiated skill development programmes, and above all,
the workforce-commitment to continuous learning. The industry expects the engineering colleges and
other technical schools to equip technology professionals with the basic entry-level technical knowledge.
The way forward is for the industry, the academia and OT/IT professionals to come under a common
platform to evolve the most appropriate syllabi and training programmes.
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These are exciting times for the Indian engineering and manufacturing sectors due to the launch
of the ‘Make in India’ movement. Manufacturing is critical to this initiative because of its widespread
utilisation in all sectors of a vibrant Indian economy including aerospace, automotive, defense and
healthcare. The advances required in manufacturing to tackle global planetary crisis, such as climatechange and resource-scarcity, and also issues local to India are possible only when academia is up to
mark in terms of both research and teaching advanced skills.
The various excellent institutes in India including IIT-Madras (& other IITs), IISc and IIMs, to
name a few, possess the wherewithal to undertake this challenge and are doing so currently. Advanced
degree programs (MTech, MS, PhD) at IIT-Madras and other institutes are geared towards achieving
excellence in engineering and sciences through active research and are also imparting skills for solving
complex problems in manufacturing, which is employed in critical sectors such as aerospace, energy
and healthcare.
Such advanced degree programs at IIT Madras have been set up to train our current and future
skilled workers in areas such as robotics, 3D Printing, AI, Big Data, sustainable development and
other state-of-the-art areas that have an influence in manufacturing. In fact, these areas will revamp
manufacturing and will accordingly require new skills on part of the Indian workforce to survive in
engineering in the future. We have one of the best faculty in these and other areas and are preparing
the workforce for advanced manufacturing activities in various sectors.
Moreover, research activities at our institute is further enhanced by our world-class research park,
where companies and public sector entities are engaged with our faculty and experts on research that
spans several critical areas including manufacturing. Last but not the least, Indian institutes, such as
ours, also attract the best talent in the country and train them to possess advanced skills for solving
various challenges in engineering including manufacturing.

In the current times, the concept of Internet of Things (IoT), which integrates the cyber-physical
systems, artificial intelligent systems and cloud computing in the manufacturing field has revolutionised
the concept of industrial manufacturing by several folds. This has shifted the significance from the
machine operation to the development of smart machines wherein each and every operation and the
self-correction of the parameters is controlled by the computer software.
This adoption of IoT for Industry 4.0 has necessitated re-thinking of the skills required by the
operatives. It will result in replacement of lower skilled jobs by higher skilled jobs through automation.
It is expected that a number of skills that are not considered to be significant in today's context will
form one-third of the desired core skill sets of most occupation by 2020. With such a shift in skill
requirements, the basic education level and teaching models are bound to change. All engineering
colleges should now train the mechanical engineers on the basics of IT to know how each movement
of the machine is controlled by the software.
Mechanical engineers (better known as manufacturing engineers) should be taught the manufacturing
skills strengthened by the IT skills to the required extent as demanded by the latest trends like Industry
4.0. Special attention must be given to train the staff in this direction before or even during the changeover
of the weightage. Regarding the industry-academia relations, the need remains the same, if not more,
because institution must keep updating the syllabi and method of skill imparting to suit the industry’s
requirements, especially in these days of industrial upheaval. It should be made mandatory for every
institution to have two or three industrial leaders in their Board of Directors.
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Achieving the required level of skillset for meeting operational excellence is one of the challenges
in both manufacturing and IT sectors in India. Initiatives must be taken to bridge this gap of
industry and academia and the scale of these activities should be increased. This can start with
updating the academic course curriculum with inputs from the industry to incorporate the latest
trends during the final year of the course work. The academic institutes need to have a balance of
fundamental courses for a particular stream and still add the latest courses. Deemed universities
and autonomous institutes have some advantage in this regard.
Next, independent organisations such as The Institute of Electrical and Electronics Engineers
(IEEE), The International Society of Automation (ISA), and The Association for Computing
Machinery (ACM) play a role in bridging this gap through their student chapters and specific
societies in the colleges. They arrange guest lectures and trainings on the latest skill set required for
operational excellence. The colleges in metropolitan cities have the advantage of having access to
industry professionals to conduct these trainings and bridge the gap. Other colleges should take the
advantage of internet for arranging these lectures/trainings remotely.
Alumni can also play a role in bridging this gap, which is a scalable solution for the academic
institutes in finding the talent pool to increase the skillset of their students to be industry-ready.
Academic institutes should encourage their students to do internships. This is not happening at a
large scale now but should increase in future. IIIT Bangalore is a front-runner in all these aspects of
keeping an up-to-date course curriculum, giving flexibility to students to choose their specialisation,
providing internship opportunities to students and enhancing strong industry collaborations.
Advt
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Manufacturing medical implants
When machining for the medical industry, what one makes matters on a very personal level.
The feature illustrates the usage of CNC machining centres that enabled the manufacturer
of a medical knee implant to combine its engineering and technical expertise to achieve the
desired level of precision.
One company that can speak intimately about the challenges
of producing just-in-time (JIT) components for the implantable
medical device market is FPD of McMurray, Pennsylvania. FPD
is a fully integrated manufacturing and engineering company
that provides high-quality forgings, machined components and
assemblies to the aerospace and medical industries.
Recently, FPD was challenged to produce an especially
difficult part and found that they needed added capacity and
capabilities. “The customer told us that the surface finish and
geometries were so critical, you couldn’t even touch the final part
with your bare hands after the final polish,” said David Tenison,
General Manager & Senior Vice President, FPD.

Dedicated to precision
The company’s dedication to precision is evident in its
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finishing and assembly disciplines, including hand belting and
polishing, multi-media surface texturing, high-energy media
finishing and polishing and laser marking. FPD uses advanced
engineering to design quality into its processes, leveraging a
proprietary design and manufacturing system based on a central
database containing 3-D solid models of parts and all associated
tools. Advanced forging simulation software is used to validate
the forging and machining process and vital information, such
as press loads, material flow, temperature profiles and die loads.
In addition, CNC programs are optimised to reduce cycle times
with tool path simulation programs.
FPD has purchased several Makino machines since its first in
2004; it currently operates three a81Ms and five a61 machines.
“We first approached Makino because of their reputation for fast,
reliable and accurate machines,” said Tenison and added, “We
compete on a global basis and it is critical that we are the best.”
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Since they are designed for high-torque, high-speed
machining, FPD has special applications for the a81Ms to run
titanium parts for its medical and aerospace customers. The a61s
are utilised in precise production work due to their ability to
quickly machine parts with close tolerances and fine finishes.

Artificial knee implant
FPD was awarded a contract to manufacture the femoral
component of a leading artificial knee system. The knee system
is a long-term, quality implant based on a clinically proven
design. It is available in both posterior stabilised and
anatomically correct cruciate retaining configurations, which
provides the flexibility needed to address patients’ needs. In
addition, instrument standardisation and ease of identification
keep the end-user in mind and promote functional efficiency.
The design of this femoral component is unique in that it
has 96 per cent femoral/tibial congruency, a deep patella
groove and a flared anterior flange to improve patella tracking.
All of these characteristics promote greater flexibility
compared to other artificial knee applications, but they also
created several manufacturing challenges for FPD.
The part is made of cobalt chromium-molybendum alloy,
which is often used in surgical implants due to its high strength
and good polish. The part is extremely complex and employs
difficult geometries, especially in the deep patella groove,
which has to be precisely machined in order to reduce contact
stresses against the tibial insert.
“The patella groove is difficult to machine because it has
steep, constantly changing angles and smooth lines,” explained
Thomas Bugay, FPD’s production superintendent. “Adding to
the difficulty is the smooth, sweeping geometry of the profile
tolerances and the fact that the final assembly is actually
completed by the surgeon during the implantation procedure,”
he added, running his gloved finger over the mirror-like surface
of the part.
Inaccurate tolerances could also increase the wear rate of the
implant, causing additional medical problems for the patient.
“Before bidding the job, we knew we didn’t have the capacity or
the machinery to efficiently produce this complex part,” said
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FPD has special applications for the a81Ms to run
titanium parts for its medical and aerospace customers

Bugay. “We had to come up with a way to produce the part more
quickly and more accurately than our competitors.”

Machining instead of grinding
FPD was aware that the other manufacturers use a grinding
process on the part to ensure the surface finish is achieved.
“Grinding is suitable for parts with simple surfaces but it can
lead to incorrect geometries,” said Bugay. “This was not an
option for us. Our process would have to allow for accuracy and
surface finish, without sacrificing one for the other.”
FPD engineers understood that in order to achieve accurate
tolerances, the part would have to be machined. Machining is
much more accurate than grinding because, over time,
grinding wheels wear down, changing the geometry of the
part. “Typically, ground parts have many rough blend areas
that need to be worked by hand to meet the required tolerances
and geometries,” said Bugay. “While this is fine for certain
parts, it wouldn’t work well for a medical component that is
produced on demand, such as this.”
“We have a very capable engineering and design process,”
commented Tenison. “However, since the femoral component
presented such complex challenges, we decided to engage
Makino’s Turnkey Engineering Services to determine the most
efficient design and manufacturing process.”

New process yields results
“The goal of the project was to deliver a complete process
that accurately and timely machined the entire outside surface
of the knee component in just one operation,” said Mike Boyd,
Application Engineer, Makino, who was in charge of the FPD
Turnkey. The finish had to be at 16 Ra and the cycle time of less
than 40 minutes per part. In order to achieve both, they needed
the complete system to include the proper machine, options,
tooling, fixturing, coolant and CNC program.
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“Tool life was a concern and, after many tests, a Hanita
Vision series carbide endmill that yielded the best tool life was
chosen,” added Boyd. “They also utilise a shrink-fit holder to
improve run-out and clamping power. As getting production
up and running quickly was a concern, we chose a fixture and
CAD/CAM software that FPD was already using.”
A Parlec tombstone provides quick-change tooling plates to
accommodate the six different part sizes, while allowing FPD to
mount eight parts at once, either all the same size or different
sizes. While the previous manufacturer would grind the part to
desired tolerances and then finish the part by hand, using the a61,
FPD can machine the component to ±0.0005 inch profile and
±0.0025 inch datum tolerances on one machine.

Ensuring proper machining
FPD’s a61 was configured with several options to ensure
proper machining of the knee component’s sweeping
geometries, including Makino’s Super Geometric Intelligence.
This option allows precise axis motion using small block, pointto-point movements, while maintaining faster feed-rates and
quality. In addition, the dynamic fixture offset option was
selected, eliminating the need to re-post the CNC programs for
any minor positional fixture adjustments. This, too, is an
advanced function that calculates the delta between the
theoretical location of the part and the actual location, all “on
the fly” and transparent to the operator.
After machining, the part is hand-polished to a mirror-like
surface finish of 4 Ra or better. The resulting surface finish is so
fine that the part can be handled only with gloves, as contact
with bare hands could scratch the part and force rework. Using
this new process, FPD is able to meet the production on-demand
needs of the medical device manufacturer and can deliver
finished components on time, every time. ☐
Courtesy: The article was originally published in Competitive Production – The
Publication from Makino
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Industry 4.0: From concept to reality
across the value chain
Industry 4.0 is increasingly becoming a priority for most high-tech and highly
automated industries. The implementation of Industry 4.0 though remains a challenge.
The article highlights how Industry 4.0 can be implemented in real time with the help of
vertical and horizontal integration across the value chain.
Industry 4.0 ushers in a completely new kind of
manufacturing operation, where production moves through a
decentralised and dynamic marketplace, where process
equipment bid to perform an operation. Everything which
pertains to the manufacturing process and even beyond the
physical boundaries of a plant is all connected through smart
sensors, actuators, the internet, etc. There is a ton of information
being generated every second, where decisions related to how a
product will move does not depend so much on the traditionally
defined workflow, rather on dynamically established most
profitable routes through the entire process.
Complex manufacturing operations would become even
more complex as lot sizes reduce and increase the pressures on
cost and margins, also necessitating that customisation be
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performed while maintaining the highest quality and lowest
possible lead times. Industry 4.0 also demands for smart
innovation, where the R&D function needs to perform much
faster and speed-to-market might just become the difference
between being a market leader or losing out to a faster, leaner
and more organised competitor.

New MES: Backbone of Industry 4.0
A truly Industry 4.0-enabled MES needs to have certain key
capabilities so as to be ready for the modern manufacturing
challenges. The Industry 4.0 MES would need to bring about
vertical integration right from automation or individual CPPS to
the enterprise level, so that there can be end-to-end connectivity
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Vertical integration is an enabler for the
orchestration of business processes that may
be simple or complex but nearly always require
multiple layers and groups to be involved

across the entire organisation. Similarly, the MES would also
need to ensure horizontal integration where smart equipment,
tools, products, raw materials, carriers and supply chain partners
are connected in such a way that an event triggered anywhere in
the plant may then be visible through and across the value chain.

Vertical integration
Vertical integration is an enabler for the orchestration of
business processes that may be simple or complex but nearly
always require multiple layers and groups to be involved. MES
has always been the application which integrates the shop-floor to
the top-floor, meaning its primary role in an enterprise is to
connect the events transpiring in the shop-floor to the enterprise
IT applications like the ERP, CRM and SCM.
The MES for an Industry 4.0 fab is expected to communicate
with multiple entities in a value chain and then relay actionable
information to concerned stakeholders, while reverting back to
the shop-floor with the action initiated from a given stakeholder.
This is done while maintaining the set rules of authority, security,
compliance and organisational policies all at the same time, and
also keeping the dynamic production marketplace at the centre of
all activities and communication at all times. To be able to do this,
the modern MES needs to do a lot more than simply connect the
shop-floor to other IT applications.

DEE: Dynamic Engine Execution
An Industry 4.0 ready MES would operate using what is
termed as a DEE, which translates to a Dynamic Engine
Execution. The MES offers other integrated applications various
services both pre-and post-processing, as the decentralised
production activities take place and transactions are relayed to
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multiple systems with relevant context for a particular
stakeholder in a particular function of the value chain process.
The MES via a DEE may be able to provide information based
on pre-set rules to relevant personnel, applications and
functionalities, thereby allowing each transaction to have
relevance and prompt requisite action.
The MES, if vertically integrated, would immediately report
the incident to the maintenance department, while sending an
automated notification to the supplier to take requisite action
about the faulty part along with the history of previous OOS
incidents. Vertical integration results in tangible benefits right
from improvement of overall product quality to reduced
maintenance cycles, optimised production flow/uptime and
clear status of the shop-floor and beyond, by mirroring the
entire operation through its own and integrated functional
capabilities. Keeping the dynamic production flow at the centre
and being able to handle extremely complex data streams would
be vital for the future Industry 4.0 MES.

Horizontal integration
As Industry 4.0 spreads across the value chain, all partners
will communicate more specifically through digital twins of their
operations, visible through the MES. The deployed MES must
communicate beyond the enterprise to provide complete
horizontal integration.
In a true Industry 4.0 environment, the shopfloor gets
converted into a dynamic market place, where the CPPS bid to
perform operations on the CPS, all connecting through the MES
and the IIoT. The MES has always been a vehicle for integration,
both horizontal and vertical. What changes now is the way in
which supply chains can be made smarter and leaner through the
implementation of the dynamic marketplace concept.
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This change in manufacturing practices would demand
supply chain partners to follow similar patterns and bid for jobs
the same way as the CPPS in the shopfloor does. It would also
require the MES to allow partners to access relevant information
for them to bid on a job and execute it effectively.
For an MES to be able to provide this kind of transparency,
while protecting intellectual property of the organisation and its
partners, it needs to have a Service Oriented Architecture
(SOA). It would allow partners to have secure access to a virtual
or digital twin of the plant in a secure and real-time manner,
allowing them to run simulations, perform trials and make
improvements to existing parts, assemblies and materials on the
fly, thereby making the entire supply chain a smart supply
chain. This kind of integration goes beyond an individual
enterprise and impacts the entire value chain, where the IIoT
provides connectivity from end-to-end.
Now, since the stakeholders have access to the CPS and
CPPS of the supply chain partners, it allows them to run
simulations and make changes to reach the desired level of
modification, even without having to pick up the phone and call
a supplier or partner. Depending on the capability and
availability of machine time, a supplier may bid for the job,
perform it and send the requisite part or assembly for further
modification to the main manufacturer.
This is the future of manufacturing, where the MES through
IIoT, cloud, mobile applications, VR and AR, better vertical and
horizontal integration, creates a value chain, which is fully geared
up to deal with customisation.
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As Industry 4.0 spreads across the value
chain, all partners will communicate, more
specifically, through digital twins of their
operations, visible through the MES

Bringing it all together
First and probably the foremost driver for Industry 4.0 is the
requirement of mass customised products. In reality, not all
products manufactured today will reduce to a production lot size
of one, at least not in the very near future, but having an MES
capable of accommodating the requirements placed by being able
to mass manufacture goods, even with slight differences in
specifications, should be a highly sought-after requirement.
Only an MES which allows for existence of a dynamic
marketplace, where transactions happen based on
communication between CPS and CPPS, can truly provide the
capability of customising each product, while still drawing
benefits derived from economies of scale production.
Manufacturing through the MES adapts almost
instantaneously to changes, thereby allowing extremely lean
supply chains to exist and even thrive. Since the CPS and CPPS
of the main manufacturer work in a dynamic environment,
once a change is triggered anywhere in the integrated value
chain, it is possible for the MES to orchestrate these changes on
the shop-floor, while passing information to supply chain
partners so that they may adjust accordingly as well.
Without the right MES, connecting the individual players of
the value chain and without real-time actionable information,
even if a plant or supply chain has all the requisite Industry 4.0
components, it will never be able to leverage true benefits from
the implementation of said components. ☐
Courtesy: Critical Manufacturing Deutschland GmbH
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Lapping or
grinding: The
right choice?
Bevel gear transmissions for the automotive industry are subject to extremely stringent
requirements. They must be able to transmit ever greater outputs at lower weights, in less
space. Noise quality and efficiency must measure up to high standards. During bevel gear
teeth dimensioning, a decision must be made as to whether the gearing will be lapped or
ground. The article highlights the advantages and disadvantages of both these methods.
Production technology is currently undergoing a
transformation, known in industry and science as Industry 4.0.
Production processes must meet the ever-growing requirements
for flexibility and self-optimisation. This calls for information
to be gleaned from the processes and be directly manipulated by
the production systems. Against the background of this
discussion on the benefits of Industry 4.0, it is worthwhile to
re-examine an old question in bevel gear production: Should
bevel gears be lapped or ground?
At first glance, the process chains for ground and lapped
bevel gear teeth differ only in hard finishing. The geometry
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changes that can be achieved with generation-lapping are
significantly smaller than with gear grinding. Consequently, the
final quality of a lapped bevel gear depends to a far greater
degree on the result of the preceding process steps. For
production, this means that significantly more effort is required
to optimise the component quality during gear-cutting. This
includes an allowance for geometry changes brought about by
heat treatment, usually case hardening. The so-called hardening
distortion compensation is required because these distortions
can only be corrected to a limited extent by lapping. As regards
to ground gearing, by contrast, due to a significantly greater
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Grinding or lapping? A question for
the digital age of Industry 4.0

material removal compared with lapping, much greater amounts
of hardening distortions can be eliminated.

Features of lapped bevel gear teeth
Due to the shorter gearing times, lapped gearings in mass
production are mostly manufactured in a continuous process
(face hobbing). These gearings are characterised by a constant
tooth depth from the toe to the heel and an epicycloid-shaped
lengthwise tooth curve. This results in a decreasing spacewidth from the heel to the toe. During bevel gear lapping, the
pinion undergoes a greater geometric change than the gear
since the pinion experiences more meshing per tooth due to
the smaller number of teeth. Material removal during lapping
results in a reduction of lengthwise and profile crowning,
primarily on the pinion, and to an associated reduction of the
rotational error.
As a result, lapped gearings have a smoother tooth mesh.
The frequency spectrum of the single flank test is characterised
by comparatively low amplitudes in the harmonic of the tooth
mesh frequency accompanied by relatively high amplitudes in
the sidebands (noise). Indexing errors in lapping are reduced
only slightly and the roughness of the tooth flanks is greater
than that of ground gearings. One characteristic of lapped
gearings is that each tooth has a different geometry owing to
the individual hardening distortions of each tooth.

Features of ground bevel gear teeth
In the automotive industry, ground bevel gears are
designed as duplex gearings. A constant space-width and an
increasing tooth depth from the toe to the heel are geometric
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features of this gearing. The tooth root radius is constant from
the toe to the heel and can be maximised due to the constant
bottom land width. Combined with the duplex taper, this
results in a comparable higher tooth root strength capability.
The uniquely identifiable harmonics in the tooth mesh
frequency, accompanied by barely visible sidebands, are
significant attributes. For gear cutting in the single indexing
method (face milling), twin blades are available. The resulting
high number of active cutting edges increases the productivity
of the method to an extremely high level, comparable to that
of continuously cut bevel gears. Geometrically, bevel gear
grinding is an exactly described process, which allows the
design engineer to precisely define the final geometry. To
design the EaseOff, geometric and kinematic degrees of
freedom are available to optimise the running behaviour and
load capacity of the gearing. Data generated in this way is the
basis for the use of the quality closed loop, which in turn, is
the prerequisite for producing the precise nominal geometry.
The geometric precision of ground gearings leads to a
small variance between the tooth geometry of individual
tooth flanks. The indexing quality of the gearing can be
significantly improved by bevel gear grinding.

Influence of hard finishing on gear set
development
The geometry of lapped gearings is the result of an iterative
development. The design engineer ultimately specifies the final
geometry of the gear set on a conditional basis since the final
quality variance in lapped bevel gear teeth is greater than for
ground gearings. As a result, the influence of production on
running performance is also greater than is the case for ground
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Quality backward chain bevel
gear production

bevel gear teeth. This leads to a greater uncertainty in the gear
set development since the design engineer must continually
evaluate the production influence and quality of the design.
The high geometric accuracy of ground bevel gear teeth
allows for clear feedback during the gear set development of
gearing performance with respect to geometric design. The
design engineer receives clear feedback as to which geometric
variations result in poor running behaviour or insufficient
load capacity of the gearing and gleans information from this
for optimised gear geometry.

Quality closed loop
An important part of the process chain for bevel gear
grinding is the quality closed loop. During gearing design, the
design engineer uniquely defines the nominal geometry of the
ground gearing. A virtual master and virtual machine model
form the basis for the Klingelnberg quality closed loop. On the
precision measuring center, deviations in the ground gearing
are measured against a virtual master. Based on the model of
the virtual cutting machine, correction data is calculated from
the real deviations and the grinding process is tuned. Thus, the
closed loop describes a self-optimising system and is a good
example of Industry 4.0.
In the process chain for lapped gearings, the closed loop
is also used for quality optimisation of the soft cutting
process. Compared with the ground gearing process chain,
however, a virtual description of the lapping process does
not exist. For this reason, self-optimisation of the bevel gear
lapping process with a virtual master is not possible. With
lapping, the operator is still an elementary component of the
quality closed loop.
In the process chain for ground bevel gear teeth, all
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Klingelnberg cutting machines are networked with the production
database. The closed loop for bevel gear cutting comprises of
three process steps: blade grinding, cutter head setup and bevel
gear cutting. The bevel gear cutting process can be supplemented
with an optimisation loop to allow for hardening distortions. In
this case, the virtual master for the quality closed loop for gear
cutting is corrected. The hardening distortion correction can be
eliminated for ground gearings since the process is insensitive to
the input quality. Moreover, bevel gear grinding is optimised via
a dedicated quality closed loop. If fluctuating hardening
distortions in production influence the quality of the ground
component, this influence is eliminated in the closed loop for
bevel gear grinding. This is not possible for lapping.

A question of application
The choice of hard finishing is primarily a question of the
application, even in the age of Industry 4.0. Owing to the tooth
form and the quality that can be achieved, bevel gear grinding
is well-suited for transmissions subjected to very high loads
and for extreme noise requirements. Likewise, in the case of
strong variance in hardening distortion and flexibility
requirements in production, bevel gear grinding is preferable
to bevel gear lapping, to avoid disproportionately large
expenditures for hardening distortion compensation.
Another key advantage is production in a self-optimised
closed loop which enables setup of decentralised production
networks to ensure the same high production quality across all
sites. In the future, networking of decentralized production
facilities in a global production network will be the success
factor for producing top-notch quality in a cost-effective
manner, regardless of location. ☐
Courtesy: Klingelnberg
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Today, it has become mandatory for manufacturers to adopt
digital solutions in their manufacturing process in order to
achieve the next stage of operational excellence and compete
globally. This article highlights how the manufacturing
process can be digitalised end-to-end using the Digital Twin
solutions, which can help manufacturers in gaining efficiency
and achieving operational excellence.
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iven the rate at which technologies are evolving today in
the manufacturing sector, it is no secret that digitalisation will be
an integral part of manufacturing companies if they wish to thrive
and compete in the global market. With the growing demand for
customised solutions, it is also becoming increasingly important
to understand the customer requirements. Further, reaching the
next stage of operational excellence will also be key for
manufacturers so that they are able to cater to the demands in the
global market. Hence, understanding the global trends and
adopting digital technologies in an organisation is essential.
In this regard, manufacturers must pay special importance to
ensure that they are implementing definite strategies towards
adopting digitalisation in their organisation. This will involve
preparing a support system, which will help them to optimise the
proper use of digital transformation. Additionally, involving the
manpower in this evolution process and keeping each and every
person in the organisation informed either through verbal
communication or having a proper system to update everyone is
also equally significant. Going beyond the internal staff and
employees and engaging with suppliers and customers in this
process will further enhance and accelerate this process of change.

Utilising challenge-centric approach for adopting
digitalisation
Though it is undeniable that digitalisation is the next step
forward for achieving the desired level of operational excellence
in the Indian manufacturing sector, there are also a plethora of
challenges that manufacturers face today in adopting these
technologies. These challenges range from missing infrastructure
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to not having access to a skilled manpower despite India having
the advantage of a demographic dividend.
It is found that while the small and medium-scale industries
segment acknowledges the change caused due to the evolving
technologies, they are often clueless as to what is the next step
or what are the specific changes that they need to adopt
technologically in their operations so as to drive greater
operational excellence and ensure more transparency within
their system. This typically requires having a seamless flow of
information between the different processes within the
organisation, which adds to greater transparency and
accountability in the system. This ultimately aids in driving a
more quality-driven and analytically-rich decision process,
based on the facts exposed through this transparent system.
This is significant in implementing insightful strategies, based
on the factual-based analytical process, which helps in bringing
greater operational excellence in that organisation.
In the current scenario, many are falling prey to mindlessly
adopting the latest technologies just because it is the latest in
the market or in trend. They are failing to take a challengecentric approach which clearly defines their challenges and
analyses which digital solutions will help them overcome these
challenges. Manufacturers often end up making huge
investments in digital technologies without this necessary
internal analysis. This ultimately does not result in any profit
or benefit, making matters worse and often gives a bad name
and reputation to the technology bought. Therefore, the real
challenge is having the right analysis and understanding what
challenges the company is facing and what digital solutions
will help them overcome these challenges. This will ensure
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benefit to the company and their production process.
It is also key to note that whenever there is a human
intervention or human interface within this connected system,
there is a potential risk that the process might face manipulation.
Thus, adopting a system which allows for collaboration, but also
eliminates the risk of these manual aspects where information
can get out of the system and has the potential to be manipulated
by the person to whom this information goes, is key.

Adopting a connected system using Digital Twin
solutions
As per management consultants’ research and analysis
report, one of the key reasons that only on a few manufacturers
will be successful after adopting digitalisation is that in order to
successfully adopt digitalisation, it cannot be a silo strategy but
has to run, end-to-end. Driven by this need for a more connected
system that connects the entire manufacturing process, solution
providers have come up with a new framework.
According to this framework, it is insisted that in the design
domain, the product should have a twin. Similarly, the process
performance should also have a twin. This is the digital twin,
which, for a manufacturing enterprise would be most useful as it
integrates right from product design to production planning to
production engineering to shopfloor to services. Such a twin
would overcome the challenge and chances of failure.
Product Twin: Having a product twin means that engineers
must have a digitised version of the machine, which they are
going to design and manufacture. Typically, the CAD tool is
used for this purpose. The mechanical component of a
machine is represented by CAD and if it has any electrical
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components, it is represented by e-CAD. The software part of
the machine is represented by a software. Before manufacturing
the physical machine, these tools can be used to make a
prototype of this machine and can be run using simulation.
This is known as the product twin, which is used in India by
some manufacturers.
Process Twin: Globally, manufacturers are also implementing
and utilising the process twin. Making a process twin means
that whatever machine is being manufactured, a digital twin of
the step-by-step plant operations that this machine needs to
go through to become the final product, has to be made. This
includes the digital twin of the machine in which the machining
of the final product will be done and it will also include the
digital twin of the tools used, assembly lines, etc. Hence, before
manufacturing the physical product, engineers can simulate
the entire process.
Performance Twin: The next level after this is the performance
twin. After the machine has been designed, manufactured and
delivered to the customer, monitoring how it is performing at
the customer’s end is important in order to provide accurate
after-sales service and implement product improvement
strategies in the future. This data can be gathered using
sensors, which captures and sends the machine data across to
the manufacturer, which can be accumulated into one system.
Analysing this data is known as Predictive Maintenance,
which aids in forecasting future machine problems and
addressing it so that production can run smoothly, without
stoppages. This is the utility of the performance twin.
Thus, digitalising the manufacturing process end-to-end
using these Digital Twin solutions can help manufacturers in
gaining efficiency and achieving operational excellence.
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Challenges faced after adopting digitalisation

Next step towards the digitalisation process

A common challenge that manufacturers in India are facing
today relates to how to address the down-time of these digital
technologies after adopting them in their manufacturing
process. Previously, manufacturers used to own manual
machines, which they knew how to fix incase it stopped working.
However, after investing a huge amount on this new technology,
they often find that when this machine faces down-time, they
do not know how to fix it, unlike the manual machines and need
a strong after-sales support from the solution providers.
Thus, manufacturers must take all these factors into account
and only invest in solutions where a strong after-sales support is
guaranteed by the solution provider. This can include sharing
knowledge and training the technical personnel who is handling
these solutions, working closely with eachother for Preventive
Maintenance, etc.

Thus, after considering the advantages and the challenges
faced after adopting digitalisation within the manufacturing
process, the next step to start the digital transformation
process phase-by-phase would entail a detailed internal
analysis from the company. This analysis will have to
introspect and determine the constraints that the company is
facing in terms of its manpower, technologies, finances, etc. It
will also have to identify if the company is in a place to invest
in these resources or it is still struggling to survive in the
market. This will help them to introspect where they are
currently and where they would like to be in the future and
accordingly, seek the paths and solutions that will lead them
to achieve this objective. Some companies are introducing the
‘Chief Digital Officer’ role who is given the mandate for
successfully adopting digitalization.
During the internal analysis process, the companies may
face some obstacles on the way such as not having enough aftersales support for the automation machines. These challenges
need to be taken into account and an action plan must be
worked out accordingly so as to overcome them. Digitalisation
as a technology has the potential to transform a business but
each company will have its unique path in adopting it.
Therefore, it is important to note that adopting digitalisation
not only means adopting the latest technologies, but also
preparing internally so as to support this transformation. This
will include having access to a supportive infrastructure and
changing the mindset of employees and training them to
support these new technologies so that they can be utilised to
their maximum potential. ☐

Cost-effective solution for adopting digitalisation
Another challenge that is faced by manufacturers in India is
the massive investment that is needed in order to adopt the
digital technologies. The high cost of this technology is often not
affordable and feasible for manufacturers. Keeping this challenge
in mind, some solution providers are proposing a solution
wherein they are willing to have a setup, which allows for shared
ownership of these resources to the city’s several manufacturers.
This solution calls for manufacturers to identify what is the area
in which they need the support, such as design or machining,
and then, they can make a shared investment in such resources,
which will allow for a cost-effective solution for them.
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The future of robotics in CNC grinding
Factories around the world are investing like never before on robotic assistance. For users of
CNC grinding solutions, things are beginning to get interesting. In high- and low-wage
countries, interest in the many benefits of industrial robots has never been higher. A read on...
As per the recent study from the International Federation
of Robotics (IFR) Industrial Robots report, unit sales figures in
2015 up 15% on the year before, will be reaching an all-time
high of 253,748. Since 2010, technical improvements in robots
and automation have turbo-charged investment, according to
the report. Furthermore, double digit percentage growth is
predicted to continue every year up to 2019.
However, within CNC machining, robotics applications
have been dominated by machine tending. Overall, the benefits
enjoyed by industrial users of robots—such as accuracy,
productivity and capacity utilisation – have been underrealised by machine tool users. According to 2012 IFR
research, only 1.5% of machine tools were being automated in
conjunction with robots .
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This trend is starting to shift, with robots becoming
increasingly affordable and easy to programme - making the
technology more accessible to the CNC grinding market. Global
influences are also having an impact, such as the South Korean
government stipulating that working hours be reduced, driving
industry to look for alternatives to traditional labour.
Figures out by leading tool and cutter grinder ANCA found
that since 2014 the number of their customers ordering CNC
Grinding Machines with robot loaders has increased from 10% to
50% of all machines sold. As the pace of change picks up, other
improvements have meant robotics have greater capabilities and
have more flexible applications in the grinding process. With
increased capability, simple automated loading applications have
been followed by wheelpack changes and now newer possibilities.
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Adding capability
A recent innovation and a market first has been ANCA’s
multi-robot production cell. It has been predicted that
factory robots will have the ability to integrate several
different manufacturing operations on a production line as
they become more capable , and this is demonstrated by the
new cell solution.
It works by having a larger robot devoted to wheelpack
changes and part loading, while a second, smaller robot is free
to “multi-task” other operations within the cell. This opens a
whole range of machining possibilities as one CNC grinder
can essentially become a flexible manufacturing cell.
Customers who have already invested in this technology

have found that having two robots in the one manufacturing
cell has been successful in managing components that are
difficult to hold, such as turbine blades and knee joints. In
these examples the smaller robot loaded the parts into a fixture
and the larger robot loaded the fixture into the machine.
According to Pat Boland, Co-founder, ANCA, “Another
application that is made possible by having dual robots is to
have two processes running at the one time. For example, the
large robot can load wheel packs and parts into the machine
whilst the smaller robot undertakes secondary operations such
as metrology, laser etching, or part washing - at the same time
the main component is being ground.”
Enabling multiple manufacturing operations on a single
machine cell has obvious benefits such as reduced capital
Advt
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Within industrial robotics, there is a push
to make machines simpler to program

equipment, better productivity and reduced work in progress
(WIP) and inventory.
Boland continued, “What is exciting about this new dual
robot technology is that it opens the door for unlimited
possibilities for the industry, no matter how complex the grinding
requirements. To date we are seeing this applied in component
manufacture within the aerospace and medical industry, but has
wider potential in other industries such as automotive.”

User-friendliness means greater usefulness
Within industrial robotics, there is a push to make machines
simpler to program and use through more intuitive HMIs and
programming and other means, with companies sometimes even
using the word ‘teach’ in place of ‘programme’ for their robots .
The benefits of having a robot simple enough to be
programmed for a new task by a line worker— rather than
having to commission, employ or train a specialised
technician are obvious. Boland continued, “Traditionally,
many of our customers were afraid of the amount of training
required to use robots with our machines. The first area of
concern was robot maintenance—how to recover from a
minor crash or create a new pallet. The second was the daily
interaction of the operator with the robot – how to instruct
the robot on changing from one part to another or inspecting
a tool during a batch run for example.”
He further explained, “We invested in developing
software packages that simplified what had been very
complex requirements and now have RoboTeach to facilitate
easy robot maintenance and RoboMate for operators to set
up a grinding application.”
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ANCA released its RoboTeach solution last year, delivering
greatly simplified programming on its robotic automation
products. Cutting the task from several hours to under 30
minutes, RoboTeach enables an unskilled operator to program
the Fanuc LR Mate 200iD loader used on the RoboMate
Loader. It uses a touch probe (held in the robot gripper), a
sphere (held in the machine work head), and the grinding
machine’s built-in high positional accuracy, and guides an
operator through the calibration process.
Its other product, the RoboMate loader, enables an
operator to be trained on a single automation system. Loading
parameters; such as tool pick-up height, or collet insertion
depth, are controlled by the RoboMate software which has the
flexibility of running multiple tool types within a pallet. Not
only does the RoboMate increase output with full robot
automation, it also reduces training requirements.

Robotics will be part of day-to-day operations
The CNC market has seen that what initially seems like a
cutting-edge product capability, becomes industry standard
over time as the technology is refined and improved. Boland
concluded, “As when my business partner and I added a
CNC control to a manual grinding machine, I see robotics as
a similar game changer to the market. We are now actively
developing our own robotic solution for our customers.”
Within CNC grinding and elsewhere in manufacturing,
expanded capabilities within robotics and increasingly userfriendly automation solutions are combining to make the
future an exciting one. ☐
Courtesy: ANCA Machine Tools
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Highlights include:
• Renishaw designed and engineered optical system with 500 W laser
• Automated powder sieving and recirculation
• Patented dual SafeChange™ filter system
• Renishaw RESOLUTE™ linear encoder on Z-axis for precision and accuracy
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Productivity at the helm of innovation
In the dynamic world of consumer goods, the need for progress and
change is a necessity today in order to thrive in a competitive global
market. In this context, this case study highlights the innovative
processes and strategies implemented at Titan so as to imbibe a
culture of innovation and steer towards profitability and growth.
With an increasingly digitised world, innovation has been
at the helm of steering a revolution for products, processes
and companies. The spotlight has shifted to creating a
differentiated product—one that would not just change the
perception of a company as an innovator but also be based on
data that is collated from the customers to give them exactly
what they demand. The attribute of catering to the demand in
the market through a differentiated product has also laid the
groundwork for another imperative need for companies—
bolstering the productivity of their products.

56

R Rajagopalan
Vice President &
Chief Manufacturing Officer
Watches & Accessories Div
Titan Company Ltd
rrg@titan.co.in

C

M

Y

CM

MY

Focus on productivity

CY

Boosting productivity has been an age-old concept for
companies aiming to embolden their stand in the market.
However, with magnified connectivity through various
physical and software technologies, productivity has
garnered a level to match up to. Productivity has become
synonymous with creating a unique offering that spells
efficiency in use for customers and cost savings for those
manufacturing the products. For Titan, increasing
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productivity for customers has been at the heart of the
products, which have showcased innovation at its finest.
The journey of innovation for the company has transcended
from being limited to product design and the manufacturing
R&D teams to being imbibed in the company’s core values
and efforts.
Fifteen years ago, the manufacturing sector led the
company to the crossroad of gratifying the enormous
demand for a single component of a watch and innovation
became the saviour in the process. The company began
producing two components of the same variety
simultaneously, using a single die-set and single strip and
the process cut the cost by 50% while the cost of raw
materials plunged by 20%. Years later, Titan added another
layer on top of the innovation by improvising the design to
produce nearly seven components of the same variety using
a single die-set and single strip.
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

EM | Dec 2017

Challenges faced
Today, however, the market has changed yet again for
watchmakers, with demand surging for variety and customers
demanding more uniqueness in the offering instead of volume.
This reflects the demand for multiple varieties of progressive
die-sets, which has been snowballing, to imbibe new movement
developments in small quantities. These movements like Slim
Mechanical, HTSE and Safety & Newton mechanical movement
are required to be delivered in the shortest time possible, despite
conventional methods dictating the requirement of a separate
die-set for each component.
The additional hurdle was the high cost of creating a die-set,
which typically lies in the range of Rs 15-25 lakhs. This is when
the light of innovation shined upon us and we reckoned that the
need of the hour was to integrate multiple die-sets into One
Smart Die-Set by taking the route of Smart Tooling.
Advt
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Single track in x-axis

Imbibing culture of innovation

Next step towards diversified innovation

Four different components are produced through single
die-set instead of four individual die-sets without any
additional cost/investment. This novel innovation is a never
tested solution by any watch industry globally. Instead of
taking the conventional step of keeping the strip layout design
on the x-axis, Titan moved to designing another layout along
Y-axis as well.
The process led to the following results:
• Potential saving of Rs 1.10 crore every year through
horizontal deployment
• 40% lead time reduction for new movement development
• Die-set storage space reduction
• Energy savings: Simultaneous feeding of two parallel strips
into the smart die-set-2 reduced the energy consumption
for the press
• Raw Material saving: 60% of die-set manufacturing raw
material was saved, which helped in preserving natural
resources, reducing in carbon footprint, etc
Thus, Titan began its journey of innovation with its
quartz watches that repurposed the entire Indian watch
industry. From Single Point Solutions to every OEM
customer, the company made its mark in the watch market
by focusing innovation at every step. Within just five years
of beginning operations in 1984 in a joint venture with the
Tamil Nadu Industrial Development Corporation, Titan
Edge, the world’s slimmest watch, was launched. Since
then, the company has progressed to sell 200 million
watches around the world and manufactures over 15
million watches annually.

This new project for the company marks the next step
towards diversified innovation from being limited to just the
product design and the manufacturing R&D teams. The
company also opened its Innovation School of Management in
2012 to nurture students to think out-of-the-box using various
tools and techniques and bring innovation to work.
Meanwhile, the Titan Innovation Council (TIC), a cross
functional team of senior & middle management, works tirelessly
to create fresh ideas that have the potential to form a culture of
innovation in the company. The council has been instrumental
in developing initiatives like Innovation Bazaar, which showcases
various creative ideas in varied functionalities like process,
services, design or product and marketing, retail and customer
service. The initiative has also paved way for employees to know
what is happening in other divisions and functionalities and
motivates them to improvise their processes.
Another such initiative is Tata Innoverse, a web-based social
networking platform by TIC, that allows employees from all
Tata companies to come together and inspire innovative ideas
to challenges being faced by senior leaders. The effort brings
together fresh ideas from across the board and opens doors for
employees to try their hand at seeing their ideas being taken
forward. Such initiatives towards cultivating a culture of
innovation have become a necessity.
Companies today have long found themselves acknowledging
and accepting the need for progress and change with the
consumers if they wish to uphold a brand or a customer base.
Hence, the tryst with innovation is essential for companies to
inch closer towards profitability and market-standing. ☐
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Drill grinder

Articulated robot for automated welding

ANCA offers the FCP4 high production drill grinder. Producing drills
from 0.8 to 4 mm, the new technology provides an exciting opportunity
for drill makers, with important
efficiencies and cost benefits by
manufacturing a complete high
speed steel drill on a single
machine. From a blank piece of
raw material, the FCP4 grinds
the flute, relief and point
producing a finished drill. The
FCP4
new machine will enable a
complete drill to be manufactured
every 20 to 25 seconds, a significant difference from what is currently
available in the market. Up until now, a drill has been manufactured on
two or three separate machines, which is a large investment to make
and a big task in changing drill sizes. The CNC capability of the FCP4
also has significant advantages in quicker changeover and less set-up
times required, making the option of smaller production runs viable. The
FCP4 will be fully CNC operated comprising of eight axes, using a
principle similar to a Swiss Auto, whereby it has a multi turret.

Baumuller has developed the new welding robot QIROX QRC-290
together with Cloos, a manufacturer for robot & welding technology.
The new six-axis articulated robot can hold welding torches with a
weight of up to 4 kg and impresses
with
very
precise
dynamic
movements at a high speed. From
the operating software to the servo
drive, the entire automation of the
six-axis articulated robot comes
from Baumüller. The robot is driven
QIROX QRC-290
by six DSH1 high-precision servo
motors. This motor series was
developed specifically for applications with the highest standards for
quality and smooth operation. Typical application fields are welding
robots, for example. The multi-axis controller b maXX 5800 controls the
axes. The compact controller for up to six drive axes can be configured
individually and fully flexibly. This means that users can freely combine
axis powers in the controller. They can also integrate the exactly right
axis power for every single axis. The result is a device that meets the
requirements of their applications perfectly.

ANCA Machine Tools | Bengaluru
Email: Kishore@anca.com | Tel: +91-80-6759-2100

Baumuller | Germany
Email: stefanie.lauterbach@baumueller.de | Tel: +49-911-5432-319

Milling grade

Online configurator for drylin lead screw modules

Dormer Pramet has launched a new milling grade for general machining
applications – M8330 for a variety of engineering materials, particularly
steels. Suitable for finishing to
roughing applications, even in
unfavourable conditions, the
new M8330 provides a highly
reliable and versatile option
when machining either with or
without coolant in steels and
cast iron. It is also suitable for
stainless steel, super alloys
M8330
and hardened steels. The
M8330 replaces the existing
8230 grade and features a nano-layered PVD coating. This offers both
improved productivity and tool life through increased resistance to thermal
cracks, improved toughness and greater impact strength. Added to more than
90 different types of existing Pramet milling inserts, the M8330 grade is also
available in a completely new range of inserts for copy milling. The RCMT10
inserts offer high metal removal rates, with up to 5mm depth of cut and
strong durability. To support this addition, the company has expanded its
current line of versatile SRC copy milling cutters.

igus has developed a completely new online configurator for drylin lead screw
modules. This allows the customer to easily design and process millions
of different variations of
lubrication-free drylin lead
screw modules according to
one's requirements. As user,
you will receive, among other
things, a 3D view of the unit
and a dimensioned technical
PDF drawing as well as a 3D
CAD model with which you
Drylin SHT configurator
can immediately plan the
implementation of your
project before receiving the product. With a click, you can order the unit at igus.
The weight, the delivery time and the price of the assembled parts are displayed
automatically. The design and configuration of a lead screw module (SHT) often
takes a lot of time and effort for project managers. In order to optimise this
process, igus has developed the new lead screw module configurator for its
customers. With the technical drawing and the CAD model, the customer can
continue to work immediately on his/her project and digitally share the plans of
the lead screw module with other project participants quickly and easily.

Dormer Pramet | United Kingdom
Email: simon.winstanley@dormerpramet.com | Tel : +44 (0)7860 685087

igus | Bengaluru
Email: vinayak@igus.in | Tel: +91-9341136381
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Built-in motor spindle

Indexable inserts

Kenturn offers a manufacturing spindle that can fulfill the coolant of axis. It
can also inhibit heat and assist thermal deformation by using the German’s
original OTT HSK-A63 drawbar
system.
Besides, the oil-air
lubricating bearings can stand
long-term cutting operations. The
motor power of the spindle is up
to 25 KW, while speed reaches
18000 RPM. By using dual drive
chunk, the spindles can be used
in vertical machining centres and MVB1318A
medium gantry machine. The
company manages machine tool spindle quality via strict testing and
implementation of efficient fabrication processes. Testing is carried out
throughout fabrication. Specialists execute testing measures to guarantee
spindle components meet quality standards and are completely defect free.
Most importantly, every Kenturn spindle is put through its paces for 36-72
hours before it even leaves the factory. The company has constructed 10,000
class constant temperature and humidity, positive pressure clean rooms.
These facilities provide an optimum fabrication environment guaranteeing
spindle longevity and improving overall machine function and value.

MAPAL had developed ISO indexable inserts for boring the aluminium
cast combination that was successfully in use. Today, the development
has moved a step further
due to downsizing. Together
with the top half shell
made of aluminium, today
manufacturers
increasingly
rely on sintered steel instead
of cast iron for the bottom half
shell. This steel features a ISO indexable inserts
higher strength than cast iron
and is, therefore, more suited for the increased mechanical loads. With the
advent of sintered steel in engine production, no ISO indexable inserts were
available on the market that met the high demands for machining the
aluminium/sintered steel combination. This is mainly due to the chemical
reaction that takes place between the iron alloy and the cast aluminium. To
prevent the chemical reaction, MAPAL developed a completely new cutting
material. Using this, mixed machining – for the aluminium/cast iron
combination as well as the aluminium/sintered steel combination – is reliably
performed. The ISO indexable inserts reliably work in the cast iron or steel part
of the crankshaft bearings as well as in the aluminium part.

Kenturn Nano Tec Co Ltd | Taiwan
Email: cnc-spindle@kenturn.com.tw | Tel: +886-4-7910-271

MAPAL | Germany
Email: presse@de.mapal.com | Tel: +49-7361-585-3683

Synthetic oil for EDM

CNC cylindrical grinder

MotulTech has launched their new synthetic oil for Electro Discharge
Machining (EDM)—SAFCO EROLEC 100. This product comes with many
good capabilities like
being easy to use,
having extremely low
evaporation,
clear
operation and is nontoxic in nature. Moreover,
it is designed to take
care the all the functions
of die electric fluid like
insulation— it insulates SAFCO EROLEC 100
workpiece from the
electrode and allows disruptive discharge across a spark gap; ionisation—
it creates optimum conditions for the production of an electrical field and
then a spark path is provided; cooling—the spark has a temperature of
8,000-12,000°C when it punctures the workpiece and so the SAFCO
EROLEC 100 cool both the electrode and the workpiece. It also allows the
metal gases, which develop during spark erosion to condense in it. In
addition, the SAFCO EROLEC 100 has a capacity to efficiently remove
metal particles that have been eroded from the area of erosion.

Palmary Machinery offers CNC cylindrical grinder multi-spindle wheelheads
type that can meet different kinds of workpiece grinding process requirement.
This machine equips the swivel
wheelhead (B-axis), which was
driven automatically and has the
minimum setting angle 0.0003
degrees, it allows the prompt
position and superior grinding
accuracy results. The wheelhead
swivel position accuracy could
be less than 1” (one second) for CNC cylindrical grinder
the customer’s high accuracy
requirements. With the Fanuc CNC conversational mode controller and
maximum 4 no. grinding wheels installed, it’s easy to operate the program
required. For different application, such as the inner diameter, outer diameter
and end face area grinding, the company provides more work efficiency at
one time clamping in this CNC cylindrical grinder multi-spindle wheel heads
type. The company offers sustainable development of business strategy, a
grinder manufacturer that adheres to the corporate vision of full recognition
of the organisation and takes core values of honesty, innovation, quality,
service, precision and team.

MotulTech | Mumbai
Email: ykumar@alsl.net | Tel: +91-9811902059

EM | Dec 2017

Palmary Machinery Co Ltd | Taiwan
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61

TECHNOLOGY | NEWS

Design software for 3D printing

Gripping modules

Renishaw recently showcased its ADEPT software, along with the metal
3D printed custom guides for cutting, drilling and placement, as well
as its craniomaxillofacial implants.
Maxillofacial implants and guides have
been used in surgery for many years.
However, complex designs can now be
created by Additive Manufacturing,
specifically for each patient. The
company showcased it's 3D printing
technology, which can greatly benefit
ADEPT software
prosthetists
and
technologists.
Healthcare professionals could see the
process of designing implants on the easy-to-use ADEPT software and the
potential of this technology in the production of accurate guides and implants
in the medical sector. Renishaw is a global leader in Additive Manufacturing
and healthcare technology. As the only manufacturer of metal Additive
Manufacturing machines in the UK, the company can apply its expertise to a
number of applications including medical and dental. It supplies products and
services used in applications as diverse as jet engine and wind turbine
manufacture, through to dentistry and brain surgery.

Schunk is rolling out the superior features of its flagship product SCHUNK
PGN-plus parallel gripper for inclusion in the 3-finger gripper series. This
way, the new SCHUNK PZN-plus centric
gripper is equipped with a permanent
lubrication in the multi-tooth guidance
which, under normal, clean operating
conditions, ensures lifelong maintenancefree operation. With short strokes in
particular, the continuous lubricant pockets
produce a particularly fast and even
distribution of lubricant along the entire
multi-tooth guide contour. By enlarging the
supporting dimensions between the six
load-bearing shoulders of the patented
multi-tooth guidance, higher moments can
be accommodated and, thus, longer fingers
SCHUNK PZN
can be used. In order to ensure a perfect
accuracy of fit, each individual base jaw
was carefully manually ground and individually fitted to its casing. In
addition, the large piston drive area produces maximum gripping force.

Renishaw | Pune
Email: samina.khalid@renishaw.com | Tel: +91-20-6674-6772

SCHUNK Intec India | Bengaluru
Email: info@in.schunk.com | Tel: 91-080-4053-8999

Drilling tools

Battery-operated straight grinder

Seco Tools offers Seco Feedmax –P drill with which the manufacturers can
gain the potential to significantly boost holemaking performance – beyond
that of current drilling technology
– for ISO P (steel), as well as castiron, workpiece materials. The
solid-carbide Feedmax –P drills
can increase drilling productivity
by up to 35%, while also providing
longer tool life due to the
combination of the drill’s new
geometry and advanced coating.
Feedmax –P
The Feedmax –P’s new geometry
and dark-colored TiAlN coating
enhance chip management and deliver high application security, allowing
shops to generate more holes faster and with less required drills. In addition
to strong straight cutting edges, the drill’s coolant holes are in close
proximity to the cutting edges for more efficient cooling, and its narrow
land margins minimise the heat exposed to the drill, while an enhanced
flute design protects drill point corners and maximises the control and
evacuation of chips. With its new coating, the Feedmax –P lets shops run
machine tools to their full drilling potentials.

Suhner offers its battery-operated straight die-grinder. With a rotation speed
of 22,000 rpm, the ASC provides the user with a hand-held, mobile, highperformance Tool. This tool,
which can be used around
the world, is a great allrounder that performs at all
professional levels. This new
cordless tool is Li-Ion battery
powered and offers all the
right settings for power tool
work on high-grade projects
in all types of steel. It is also
ASC
great for other sectors
where these qualities are
needed, such as the fire services, emergency services, or for locksmiths,
caretaking and maintenance. The ASC 22 is reliable and gets the work done
rapidly, all without being attached to a power supply. This all-rounder is the
right tool for anyone that wants to achieve precise, high-quality results. The
machine has a chuck system that ensures quiet running with minimised
vibrations. The user can choose between chucks of 6mm (mainly used in
Europe) and 1/4” (for the USA and overseas markets).

Seco Tools | Pune
Email: seco.india@secotools.com | Tel: +91-2137-6673-00

Suhner India | Bengaluru
Email: abrasive.in@suhner.com | Tel: +91-80-2783-1108
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CII’s Manufacturing Conference 2017
“Future Ready Factories : Optimization, Automation & Digitization”

0900 – 1730 hrs, Friday, 22 December 2017, Grand Mercure – Surya Palace, Vadodara
The objective of this summit is to capture the forces that are shaping Indian manufacturing and understand world-class competitive companies who have
a strong focus on design, low cost automations, emerging technologies and new processes that can build the needs of a growing industries.

Key Highlights of Manufacturing Conference 2017
• 4 Plenaries

• Over 20 National & International Speakers

• Panel Discussion

• Exposition to showcase Products, Solutions & Services

• B2B Meetings

• Over 200 participation from Industries

Key Speakers

M K Das, IAS*
Principal Secretary
Industries and Mines Department, Government of Gujarat

Divya Bhatt
Global Delivery Head – Process Industry
L&T Technology Services Ltd

Sunil Parekh
Corporate Strategic Advisor
Zydus Group & Jubilant Group

Rati Bhattacharya
DuPont Sustainable Solutions

Prashant Amin
Chairman – CII Gujarat State Council &
Executive – Elecon Engineering Co Ltd

Pitamber Shivnani*
President – Power Grids
ABB India Ltd.

Khalil Nathani
General Manager
Rockwell Automation India Pvt Ltd

Srikant Jainapur
Chairman
CII Central Gujarat Zonal Council

Arvind Kumar Singh
Deputy General Manager
Toyota Kirloskar Motors Ltd

Mehul Patel
Vice Chairman
CII Central Gujarat Zonal Council

Jayanth Murthy
Founding Director
Kaizen Institute – India & Africa

Piush Bansal
Chairman – CII’s Manufacturing Conference 2017 &
Unit Head – Apollo Tyres Ltd, Vadodara

Members of Manufacturing Conference Core Group 2017
Himali Vyas

Ramesh Vishwakarma
Executive Vice President – Business Excellence
Polycab Wires Pvt Ltd

Chief Executive Officer
Hi-Mak Pvt Ltd

Dr Sameer Upadeo
Vice President
Aimil Ltd

Exhibitors

Media Partners

Delegate Registration Details
Category

Amount (Inclusive of Taxes)

CII Member

INR 2000 /- Per Delegate

Non Member

INR 3000 /- Per Delegate

Complimentary Delegate
for Every 3 Registrations

PLEASE CONNECT WITH

Ghanshyam Khatik
Confederation of Indian Industry
4th Floor, Abhishek Complex, Nr Akshar Chowk, Old Padra Road, Vadodara – 390020
Ph: 0265-2340751(D) Mobile : +91 - 9033750639 Email: Ghanshyam.khatik@cii.in

Vilas Badgujar
Head – TPM
Elecon Group
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» Metal Forming
Metal Forming tends to have more uniform
characteristics across its sub-processes
than its contemporary process, cutting
and joining. It enjoys industrial importance
among various production operations due to
its advantages such as cost-effectiveness,
enhanced mechanical properties, flexible
operations, higher productivity and
considerable material saving. The upcoming
issue highlights the recent developments in
the metal forming process.

» CAD/CAM
CAD/CAM is used in firms that are
involved in producing consumer
electronics, automotive, moulded plastics
and a host of other products. The next
edition highlights new developments in
the CAD/CAM technology.
» Engineering Materials
With technological progress in various
fields, the demand for new and advanced
engineering materials has gone up sharply.
There are various applications of such
materials ranging from automotive, aircraft
to medical engineering technology. The
next edition will provide insights on new
application zones for such materials.

» Composite Machining
Composite parts are finish machined
by way of turning, milling, slitting,
drilling, routing, etc. Associated critical
aspects must be carefully considered for
successfully machining composites and
the machine tool employed should be
constructed accordingly. The upcoming
issue highlights these trends.
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Dhiraj Bhalerao
(General Manager – West & South)
Contact: +91 9820211816
dhiraj.bhalerao@publish-industry.net

Advertising Sales (Germany)
Caroline Häfner (+49 - 89 - 500 383 - 53)
Doreen Haugk (+49 - 89 - 500 383 - 27)
sales@publish-industry.net

An initiative of IMTMA, IMTEX Forming is a flagship event
for the Indian metal forming industry. It is South and South
East Asia’s apex exhibition showcasing the latest trends
as well as technological refinements from India and other
global players. Tooltech is held concurrent to IMTEX Forming
2018 showcasing tools for metalworking machine tools,
measuring machines & instruments and CAD/CAM. The
Janaury issue will present the highlights of the event along
with interviews of exhibitors.
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