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Dealing with complex environment
Lean manufacturing used to be the buzzword a few years back for
manufacturing professionals (which is now replaced by digitalisation,
IIoT, etc). Lean manufacturing aims at minimising waste and
reducing costs through automation and continuous improvements in
operational efficiency. It relies on integrated technological systems,
smaller workforces of highly trained employees and a radical shift in
company culture, where each of these elements can present distinct
challenges that must be overcome to achieve a truly efficient lean
manufacturing system. Moreover, its implementation in complex,
asset-intensive environments poses some other challenges, where
there are thousands of products and dozens of work centres, that
display significantly more process and demand variability than the
traditional high-volume environment. Besides, the focus has been
shifted from producing a quality product at low cost to building
products exactly the way customer wants it and deliver it quickly. The
Cover Story is this issue discusses on how to improve manufacturing
performance in a complex environment using lean manufacturing
techniques. Check it out to know more…
The Viewpoint section this time features Additive Manufacturing
where the experts share their views and experiences with us on the
opportunities and challenges in this area and how to maximise the
outcome of Additive Manufacturing.
Also worth mentioning here is the Event Report section that
features the reports on our conferences in Vadodara and Coimbatore,
educating manufacturers on leveraging digitalisation to build smarter
and cost-effective products, aimed at global market.
Here’s wishing you a lot of business success in this financial year,
starting this month!

“Lean manufacturing relies
on integrated technological
systems, smaller workforces
of highly trained employees
and a radical shift in
company culture, where
each of these elements can
present distinct challenges
that must be overcome to
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According to the 2016 Gardner
Business Media survey, India stands 13th
in production and 10th in the consumption
of machine tools in the world. Our
country is set to become a key player in
the global machine tools industry and is
likely to see substantial high-end machine
tool manufacturing. With an emphasis
on the ‘Make in India’ programme and
manufacturing growth, the machine tools
sector serves as the mother industry.
Overview of Indian machine
tool industry
Our machine tools industry has around
1,000 units in the production of machine
tools, accessories/attachments, subsystems
and parts. Of these, around 25 in the largescale sector account for about 70% of the
turnover and the rest belong to the MSME
sector of the industry. Approximately, 75%
of the Indian machine tool producers are
ISO certified. While the large organised
players cater to India’s heavy and medium
industries, the small-scale sector meets
the demand of ancillary and other units.
Many machine tool manufacturers have
also obtained CE Marking certification,
keeping up with the requirements of the
European markets.
In 2014, India imported € 1228 million
(INR 9210 cr) of machine tools, out of which
8
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IMPORTS NEED TO BE
SUBSTITUTED WITH
DOMESTIC PRODUCTION
Germany had a share of 13.8%, ranking
second after Japan (26.9%).
Imports meet demand for
higher technology machines
Metal cutting machine tools play a
major role in the production of diverse
products, starting with the automobile
industry to high precision components
for the instrumentation and electronics
industries, and everywhere in-between. The
metal cutting machine tool industry in India
has been serving the need for manufacturing
through the manufacture of a variety of
metal cutting machines. However, the
industry has yet to meet the demand for
higher technology machines. As a result, the
market share for Indian machines is low and
imports meet a large part of the demand for
metal cutting machine tools.
The metal cutting industry has seen
an increasing trend over three years with a
stable growth in the manufacturing activity
in the country. User sectors like the auto
industry and auto component industry

has led to the growth of the metal cutting
machine tool demand during these years.
About 55% of the metal cutting machines
consumed in India are imported. Further,
about 45% of the machines are imported
from Japan & Germany. This gap can be
bridged by Indian companies, who should
look into the products and substitute with
domestic production.
Amongst the 55% of the metal cutting
machines which India imports, Japan is the
major source of metal cutting machine tools
imports to India. Japan (27%) and Germany
(17%) contribute about 46% of metal cutting
imports to India. Taiwan, Italy, Korea and
China are the other sources of metal cutting
imports to India.
Forecast for the next three years
During FY17, sales and orders of metal
cutting machine tools showed a promising
growth of over 15%. The auto sector, which
is a major user of machine tools, grew almost
3.5 to 4 times from its current size of USD
74 billion to reach about USD 300 billion by
2026. Further, the Indian auto-components
industry is also expected to register a return
of over US$ 100 billion by 2020. Considering
the growth in all the user industries, we can
predict that the metal cutting machine tool
industry is likely to grow at a CAGR of about
10% during the next three years. ☐
EM | Apr 2018
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BMW Group Plant Chennai celebrates 10 years of production excellence

BMW Group plant Chennai celebrated 10 years of production excellence in India. The Plant Chennai started operations
on 29 March 2007. Up to eight car models can be locally produced on two assembly lines at BMW Group Plant Chennai.
Till date over 57,000 cars have been locally assembled. Vikram Pawah, President, BMW Group India said, “The sheer
driving pleasure of our customers has been shaped with the fascinating portfolio of products built at the BMW Group
Plant Chennai, which has laid the foundation for BMW Group’s success story in India”. Celebrating the ‘Make in India’
initiative, the BMW Group has further strengthened its commitment to the Indian market by increasing the level of
localisation at BMW Group Plant Chennai to over 50%. Located in Mahindra World City, BMW Group Plant Chennai
hosts state-of-the-art systems engineering, more than 500 highly qualified employees and sophisticated manufacturing
processes which are the prerequisites for the production of premium cars in keeping with supreme quality standards.

Rolls-Royce & Force Motors sign
joint venture for engines & systems
Air Preheater Manufacturing Facility unveiled in Chennai

Liungstrom, a division of ARVOS Group, has made significant investment in their
manufacturing operations in India by setting up a new air preheater manufacturing
site at Mahindra World City in Chennai. With a significantly higher production
capacity of 16,000 metric tons per annum, and an upgraded state-of-the-art
manufacturing process and equipment, the new facility will be the leading heating
element manufacturer in the region catering to the increasing demand for heating
equipment in India, thus supporting the company’s growth strategy. Speaking on
this, Dave Breckinridge, President, Liungstrom, said, “The new facility will improve
our production capacity, support our continuing growth strategy, and help us service
our customers in India better.”

Maxxis Tyres launches first manufacturing plant in India

Rolls-Royce Power Systems and Pune-based
vehicle manufacturer, Force Motors recently signed
an agreement on a joint venture in which Force
Motors will hold a 51% stake and Rolls-Royce Power
Systems will hold a 49% stake. The new joint venture
will be named ‘Force MTU Power Systems Pvt Ltd’
and is to produce MTU’s renowned 10 and
12-cylinder Series 1600 units with power outputs
from 545 to 1050 HP (400 to 800 KWm). Speaking on
this, Andreas Schell, President & CEO, Rolls-Royce
Power Systems, said, “This joint venture opens new
opportunities for a bright future with our Series 1600
products. In Force Motors, we have found a reliable
partner whose excellent production quality is proven
by decades of experience in building engines for
premium automotive brands.”

Maxxis Rubber India, a sub-company of Maxxis Group, the largest two-wheeler tyre
manufacturer in the world, recently inaugurated its first manufacturing facility in Sanand,
Gujarat. The plant with an investment of over $400 million is spread across a massive 106
acres. The facility is currently dedicated to manufacturing two-wheeler tyres and tubes and
will have a capacity to produce around 20,000 tyres and 40,000 tubes per day. With this
size and capacity, the company is targeting a market share of at least 15% of India’s tyre
market within 5 years. Elaborating on this further, Cheng-Yao Liao, President, Maxxis
India, shared, “Maxxis Global is targeting to become one of the top 5 tyre manufacturers
in the world by 2026 and the Indian market will play a vital role in this growth.”
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Tata Boeing Aerospace inaugurates its state-of-the-art Apache fuselage facility
Tata Boeing Aerospace (TBAL), a joint venture between Boeing and Tata Advanced Systems (TASL), recently
inaugurated its state-of-the-art facility in Hyderabad. Spread over 14,000-square meters and employing 350 highly
skilled workers, the facility will be the sole global producer of fuselages for AH-64 Apache helicopter delivered by
Boeing to its global customers including the U.S. Army. Speaking on this joint venture, Nirmala Sitharaman, Minister
of Defence, Government of India, said, “I congratulate Tata and Boeing for taking this bold step towards ‘Make in
India’ and making this substantial investment in the defence space. The manufacturing of advanced defence
platforms and being integrated with the complex global supply chain will help our aerospace industry acquire
technology, build local capability, provide employment and become a global exporter."

Renishaw & Identify3D collaborate to enable secure
digital manufacturing

Renishaw and Identify3D recently announced a collaboration to offer an
end-to-end, secure digital manufacturing process. Identify3D will provide data
protection coupled with contractual and manufacturing licensing from design to
production on Renishaw AM systems. By choosing to secure all digital data in the
engineering phase, the technology enables users of Renishaw systems to protect
their digital intellectual property (IP), enforce production rules and provide
traceability in the digital supply chain at the industry’s highest standard. Speaking
on this, Stephan Thomas, Chief Strategy Officer, Identify3D, said, "We are
pleased that Renishaw has selected Identify3D as a strategic partner to provide a
solution to the market place from design to distribution and production.”

Godrej Aerospace launches Center
of Excellence
Godrej Aerospace, a unit of Godrej & Boyce Mfg
Co Ltd, recently inaugurated its Center of Excellence
(CoE) located in Mumbai. This world-class facility
will be one of the best aerospace facilities in India
for manufacturing aerospace brackets. With an
investment of INR 500 million towards this facility,
Godrej Aerospace opens itself to a global market
size in excess of INR 15000 million. Emphasising on
the importance of this partnership, Jamshyd Godrej,
CMD, Godrej & Boyce, stated, “Godrej has been a
pioneer in developing advanced capabilities in
aerospace manufacturing in the country. This Center
of Excellence is a step towards strengthening our
partnership with Rolls Royce, which will establish
Godrej as their preferred partner.”

Yamaha commissions 1100 KW Solar Power
Plant at its Chennai facility
Yamaha Motor India Group recently announced that they would be further strengthening their
commitment towards environment conservation by installing 1100 KW roof top solar power plant
at their company’s manufacturing facility in Chennai. With this new installation, the total solar
capacity of Yamaha’s Chennai plant will increase to 1450 KW and the company also has plans
to increase the total rooftop solar capacity to 3500 KW by the end of this year. Speaking on this
initiative, Riuji Kawashima, Deputy Managing Director, India Yamaha Motor, said, “We have a
responsibility to support initiatives that can help reduce CO2 emissions and contribute towards
energy conservation. The installation of this solar power plant reinstates our commitment
towards building an energy saving factory that is friendly to the people and the environment.”
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“SME sector keen
to upgrade technology”
Christopher Raj, Managing Director, Bruderer India, in this interview with Suchi Adhikari,
discusses the strategies they have implemented so as to cater to their Indian customers
and shares his optimism at the rising Indian entrepreneurial sector. Excerpts…
How has been the overall performance of your company in India?
For Bruderer India, the overall performance has been very good.
With reference to 2015, the customer base was very worried
about transitioning towards higher technology. Keeping these
concerns in mind, we formed our products and strategies,
which helped us grow significantly, especially
in terms of transactions. We not only catered
to multi-nationals but also targeted the
bottom of the pyramid and found that Indian
entrepreneurs and the SME sector were
very keen in upgrading their technologies.
By catering to this customer segment, we
noticed a significant increase in our customer
base. We have also had a tremendous growth
globally and our factory orders are booked
until early next year.
Keeping in mind the developments in the
Indian manufacturing sector lately, in terms
of advanced technology adoption, volatile
market conditions and changing customer
requirements, what would be your outlook on the industry
performance this year?
The manufacturing industry in India has seen a good growth
path this year. There is a sense of excitement amongst
manufacturers and they are gathering good numbers, in terms
of sales. Even at this year’s IMTEX exhibition, we received
several enquiries from potential clients.
What were the new products and technologies that you launched
during IMTEX this year? What are the upcoming trends that you
foresee in your business sector?
We have an excellent mechanically-engineered machine, which
represents Swiss technology. Being a 75-year-old company,
headquartered in Switzerland, we have the expertise that has
perfected the mechanical engineering aspect of our machines
and products. However, the issue that we have, especially in the
Indian market, is that the controller has many additional features,
which are very useful but which also make it unaffordable for our
customers. Thus, to overcome this challenge, we launched a new
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product in India where we made our own electrical controller,
making it very reasonably priced. Furthermore, we also
refurbish machines and these new machines have a long shelllife. When Bruderer sells machines, there are existing customers
who also like to tradeoff. We take these machines and refurbish
them, for which we buy everything from our
Switzerland factory, and then retrofit it with
a locally-made controller. This is the product
that we have launched at the exhibition this
year. This product is very affordable as it is
one-fourth of the cost of the original machine
while maintaining the same accuracy.
What are some of the upcoming trends that you
foresee in your business sector?
Typically, the Bruderer presses were used in
the manufacture of connectors. The highspeed of the presses were especially useful in
manufacturing huge volumes. The press that
we showcased at IMTEX this year can run
at 2500 strokes per minute, which can help
produce 1500 parts per minute. However, in India, the average
speed is still only 150 parts per minute. The drawn comparison
shows that we offer a much larger scale.
The upcoming market for us is into other multiple,
diverse sectors.
Given the rapid pace of digitalisation, how is your company
moving towards Industry 4.0 technologies?
In India, we are at a nascent stage when it comes to Industry
4.0 technologies. However, our Switzerland factory is making
Industry 4.0-compliant machines.
IMTEX provides a good platform for networking with customers
and vendors. How do you strategise post IMTEX 2018 to get the
maximum out of the exhibition?
We take a marketing approach and follow-up with our existing
and potential customers, whom we had met at the exhibition
and try to cash in on the solid enquiries that we had received
from several enterprises at this platform. ☐
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“Growth prospects for the industry
are quite bright”
D K Sharma, President, TAGMA and Executive Vice President & Business Head, Godrej Tooling,
shares his observations and opinions with Shekhar Jitkar, on the challenges and opportunities
for the tooling industry in India and the highlights of Die-Mould India 2018
What are the highlights of Die-Mould India 2018? Any new
initiatives planned for this year’s edition?
Any international show of this magnitude is considered a
great success when the stakeholders of the industry get the
right audience. We are not only showcasing the most modern
technologies in the field of tool & die making but also focusing
on inviting the procurement heads and lead
buyers currently involved in the sourcing of
tools and dies.
A special B2B arena is being created
where buyers can meet the tool makers and
know their capabilities prior to appointments
during the 4 days of the show.
The highlight of the show would be an
opportunity for the buyers and tool makers
to interact with the heads of the tooling
associations of China, Japan, Korea, Malaysia,
Philippines, Taiwan, Singapore, Indonesia,
Thailand and Hong Kong. We need to discuss
with these nations who are known to be much
advanced in the field of tool making as to how
they can help build skills in our community.
The die and moulds industry in India is experiencing increased
demand from various industry verticals. How do you look at the
growth trend in the coming years? What are the challenges &
opportunities for the industry?
The growth prospects for the industry are quite bright. It is very
much expected to be better than the current CAGR of 14%. With
every OEM looking to expand its mass production base here, not
only to meet the growing domestic demand, but also the growing
exports to their presence worldwide to take advantage of the low
cost base from India.
TAGMA has completed its Silver Jubilee Year in 2016. What are the
new goals set for the next decade for the development of the tooling
industry in India?
The vision for the industry was set by none other than
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Dr Kalam in the year 2014. According to him, for an
economically developed nation, ‘Tool and Die Industry has to
be Vibrant’. He had set a target to grow the industry to over
35000 crore by 2020. The current projections are to reach 20000
crore by 2020. A long way to go, we are committed to sensitising
all the stakeholders to achieve this aspiration.
Can you give us more details on TAGMA’s
major initiatives such as Centre of Excellence
and Training (TAGMA CET) and Common
Engineering Facility Centre (TAGMA CEFC),
at Chakan–Pune? What kind of support is
provided by the Department of Heavy Industries,
Govt of India?
Department of Heavy Industries, Government
of India, has full support to model COE
at Chakan, Pune, which will be the first of
its kind. We have finalised a set of most
modern machines which will be installed at
the centre. We also plan to have the most
modern metrology section which will have
state-of-the-art, latest equipment as per the
needs of the OEMs to qualify the tools and parts. The centre
will open in the next 6 months and is expected to provide great
support and relief to the users in this area.
How can the partnership between the tool-making fraternity and
OEMs be more effective and fruitful so as to create a win-win
situation?
I am happy that you asked such an important question. Frankly
speaking, there is a big gap between the two. TAGMA India has
provided a platform by organising the International Tooling
Summit for both OEMs and tool makers to come together
and spell out each other’s expectations. I consider this a great
achievement in the context of growing pressure at this forum to
exchange notes and demands of each party. The message carried
home is very clear. We need to work in the partnership to meet
the challenges which I mentioned earlier. ☐
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• Clamp Meters
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Voltage Detector
• Moisture Meters
• Flex Clamps
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Time is money
Warren Buffett

CEO
BERKSHIRE HATHAWAY

Known as the ‘Oracle of Omaha,’ Warren
Buffett is an investment guru and one of the
most respected businessmen in the world.
Buffett is undeniably the most successful
investor in history. From his childhood
days, he was always deeply interested in
trading and it is from the stock market that
he started making and saving money. A true
entrepreneur at heart, he first bought stock at
age 11 and first filed taxes at age 13.
Buffett’s name is practically synonymous
with his biggest success: Berkshire Hathaway.
In 1962, he saw an opportunity to invest in
Berkshire Hathaway, which was then a textile
company and bought some of its stock. He
began to aggressively buy shares after a
dispute with its management convinced
him that the company needed a change
in leadership. Ironically, the purchase
of Berkshire Hathaway has been one of
Warren’s major regrets.
Buffett saw that the company was cheap
and bought it, regardless of the fact that he
wasn’t an expert in textile manufacturing.
Gradually, Buffett shifted Berkshire’s focus
away from its traditional endeavours,
instead, using it as a holding company to
invest in other businesses. Over the decades,
16

PRICE IS WHAT
YOU PAY. VALUE IS
WHAT YOU GET.
Warren has bought, held and sold companies
in a variety of different industries. Today,
Berkshire owns more than 60 companies.
In 2008, Buffett became the richest
person in the world. In 2009, he donated
billions of dollars to charity and even after
that, Buffett was ranked as the second richest
man in the US with a net worth of US$37
billion. Success at Buffett’s rate is not a result
of following a set formula. Indeed, it was a
continuous process which was followed.
His success is attributed by some to his
sharp business acumen and understanding
of businesses. Discipline, perseverance and
effective execution also play a pivotal role.
Buffett was once quoted as saying, “Price
is what you pay. Value is what you get”.
Whether it is going in for an investment or
making any other purchase, he believes that
looking for value is the underlying principal

to be followed. On time management
strategies, Buffet says that the rich invest in
time and the poor invest in money. Indeed,
time is one commodity which is equally
distributed to everybody. Time and energy
spent on trivial tasks can be channelised
on the ones topping the priority list. On
developing and mentoring a team, Buffet
believes that keeping the team motivated,
providing appropriate financial incentives
and addressing any other concerns to the
team’s satisfaction are where managerial
skills are tested. He emphasises that not
everybody is born as a good manager but
these skills can definitely be developed.
Currently, the 87-year-old ‘Sage of
Omaha’ is ranked as the third wealthiest
person on this year’s Forbes’ global
billionaires list. He is a perfect example for
the budding entrepreneurs conveying a clear
message of vision, mission, and hard work. ☐
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Does the situation look complex?

Here's a problem solver.
Do you want efficient and accurate motor control, reduced energy consumption, less
maintenance concerns and application flexibility? Mitsubishi Electric's A800 series
inverters may be the solution you have been waiting for. Advanced energy-saving
algorithms and built-in safety can reduce your costs. Acclaimed quality and
extensive diagnostics for preventative maintenance can placate your maintenance
concerns. Control functions, multi-motor management and the ability to work
independently or in a complex system are just a few ways to satisfy your need for
flexibility. Sometimes the answer is simpler than you think.

MITSUBISHI ELECTRIC INDIA PRIVATE LIMITED
FACTORY AUTOMATION AND INDUSTRIAL DIVISION (FAID)
EL-3, J- Block, MIDC, Bhosari, Pune - 411206, Maharashtra, India
Phone: +91 020 27102000

www.mitsubishielectric.in/fa/factory-automation.php
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ADAPTING LEAN TO COMPLEX ENVIRONMENTS
Improving manufacturing performance

Since the 1970s, manufacturers have sought to attain the benefits
of the Toyota model of lean manufacturing. Yet the techniques
employed by Toyota have proven elusive or even unattainable
to many manufacturers because lean is not well suited to
complex environments that display significantly more process
and demand variability. The feature analyses how to improve
manufacturing performance in a complex environment by
modifying traditional lean manufacturing techniques.
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Characterising ‘Complex’
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Manufacturing
Characteristics

High Volume, Repetitive
e.g. Toyota

Complex

Demand

Stable

Variable

Volume

High

Variable

Product Mix

Low

High

Utilization

Low (3rd shift free)

High

Changeovers

Short, Infrequent

Long, Frequent

Equipment

Reliable

Unreliable

Quality

Consistent

Inconsistent

Time Frame for Product Changes

Long (2+ years)

Short

Why Improve Manufacturing Performance?

Complex environments: Lean’s Breaking Points

Manufacturing executives face increasing competitive
pressure to improve manufacturing performance and supply
chain management. Outsourcing, off-shore competition, eroding
profit margins, and increasingly demanding customers are
challenging traditional levels of performance and forcing
manufacturing plants to either improve or perish. As such,
producing a quality product at low cost no longer guarantees
success in today’s market. The ability to build exactly what the
customer wants and deliver it quickly is the new definition of
competitive strength, requiring manufacturers to reach best in
class levels in the following four areas:
1. Throughput: defined as the amount shipped from the
plant. A focus on throughput allows manufacturers to
measure something more meaningful—actual saleable
products shipped—versus machine efficiencies or
utilisation.
2. Cycle time: defined as the time to convert raw materials
into delivered product. Cycle time improvements are a
basic tenet of Lean because they directly attack waste- waste
in inventory, queue time, and other non-value added
aspects of manufacturing.
3. Customer service: measured with metrics such as OnTime-Delivery or Fill Rates. Metrics focused on customer
service ensure that the most important characteristic of
your operation- satisfying the customer – is achieved.
4. Inventory levels: including raw materials, work-in-progress
(WIP) and finished goods. Inventory is a necessary evil
because without raw materials or work-in-process
inventory, manufacturers can’t make products. Still, idle
and/or excess inventory is one of the most serious resource
drains in a manufacturing operation, so inventory
optimisation is a key element of lean as well.
Lean manufacturing concepts help companies improve cycle
times and inventory positions, which in turn positively impacts
throughput which increases customer satisfaction. Unfortunately,
applying these concepts has proved to be difficult in many forms
of manufacturing.

The bulk of successful lean implementations are in high
volume, repetitive environments which is not surprising given its
roots in automotive manufacturing. TPS techniques work well in
high volume, low mix environments because of their inherent
simplicity, but they have proven difficult to implement in less
stable, more highly complex factories. Recently though, lean
manufacturing has begun to expand beyond traditional high
volume automotive environments into industries as diverse as
pharmaceuticals, aircraft manufacturing, electronics, industrial
products, and even office/administrative applications as
practitioners are learning how to adapt the techniques.
Complex, asset-intensive environments differ from high
volume environments in many ways as portrayed in the Table 1.
Also, managing the flow of materials through a complex
environment is different as well, requiring extensions to
traditional lean techniques and terminology.
Challenges aside, due to the trend toward customisation and
the proven benefits of lean manufacturing, it is worth the effort to
modify standard techniques so that lean principles can be utilised
in a complex environment.
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Lean for complex manufacturing
Industry practitioners have identified seven areas where lean
techniques can be extended to address the characteristics of
complex manufacturing:
1. Flow Paths: Value streams for product families
Traditional high volume lean projects start by grouping
products into a small set of product families, then creating value
streams for each family. The approach involves designing cells
that have equipment dedicated to the production of a single
product family, and then implementing single-piece flow
through that cell.
This approach is very effective in high volume environments
like automotive where there are a relatively small number of
products and dedicating equipment doesn’t pose a resource
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Lean Techniques

High Volume

Complex

Value Streams

Dedicated cells for similar products

Flow paths through shared equipment

Organisation

Dedicated people for each cell

Focused factories aligned to flow paths

Performance Measures

Visual line of sight metrics like Heijunka boards

Flow path metrics leveraging enterprise software

Bottlenecks and Capacity Planning

Fixed bottlenecks and rules of thumb to dedicate capacity

Shifting bottlenecks and optimisation of capacity buffers

Inventory Optimisation

Rules of thumb to slowly lower “water levels”

Optimisation of inventory buffers using operations research

Pull Scheduling

Part-specific Kanban

Part-generic techniques like CONWIP

Lot Sizing

Rules of thumb like EPEI

Optimisation of lot sizes and/or campaign sizes

Extending Lean to complex plants

problem. Complex environments, however; have thousands of
products visiting dozens of work centres using a variety of
possible routings. As such, a more general approach to defining
value streams is required to (a) accommodate a larger number of
possible product families, and (b) enable equipment sharing
among multiple product families.
Complex environments require a more general classification
of product groupings that support the goal of establishing flow,
but also allow equipment to be shared across product families.
We call this classification a ‘Flow Path’. Flow paths are a
fundamental concept that allows complex environments to
implement lean. By grouping products into families that visit
similar pieces of equipment, flow paths provide a means to
manage thousands of products through complex routings
without requiring dedicated equipment. It facilitates the logical
division of the plant into multiple flows, each of which can be
considered a ‘focused factory’, independent of the others.
Multiple flow paths can be defined for a plant, but a product can
belong to only one flow path.
Flow Path Management (FPM) is defined as ‘the management
techniques used to control the movement of materials through
a plant’s flow paths.’ FPM concentrates on optimising the flow
of materials through each path to maximise throughput and
customer service while minimising inventory and cycle time.
Flow Path Management builds on decades of research showing
the benefits of focus factories, but extends this research to
incorporate the lessons learned as lean manufacturing
techniques have been applied in complex environments.
FPM shares several key principles with traditional high
volume lean manufacturing and the Toyota Production System
(TPS), including the elimination of waste and the application
of pull scheduling. But while TPS was invented for high
volume automotive production, FPM was invented for
complex industries such as pharmaceuticals, metals, and
electronics. One of the reasons for FPM’s success in these
industries is that by breaking the process down into flow
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paths, some of the complexity of the problem is removedallowing visibility into the plant’s dynamics on a more
manageable scale.
2. Organisation structures
Traditional high volume lean environments tend to organise
production workers like they organise production equipment,
dedicating people to a cell. They then balance work content
among people in the cell to ensure capacity is matched to the takt
time of the market.
But just as complex environments can’t dedicate equipment
to a small set of product families, they can’t dedicate people,
either. People must be more flexible, and able to work on a variety
of products as demand shifts.
As opposed to the traditional structure of ‘departments’ and
functional layouts, a complex plant seeking to embrace Lean
needs to organise around the flow paths described earlier.
Flow Path leaders (similar to cell leaders in a less complex
facility) can track the flow of materials through their flow path
and (using the proper tools) identify and alleviate any
impediments to effective product flow. With the organisation
aligned according to these flow paths, metrics can be created and
incentives administered enabling management to all levels of the
organisation on a reasonable and actionable scale.
3. Performance Measures
Traditional lean relies wherever possible on visual, line of
sight boards on the shop floor to track performance. These
implementations, however has proven difficult to establish visual
signals in complex environments; thus, performance measures in
a highly variable environment need to track and communicate
results of each flow path. Each flow path needs metrics that tell
workers, collectively, how the entire flow path is performing.
Traditional metrics, like equipment utilisation or department
budgets, are tuned to vertical silos rather than horizontal product
flows. So companies implementing lean generally need to de-
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emphasise or eliminate traditional metrics and concentrate
instead on the following three measures that track the movement
of material to the customer through each flow path:
a) Cycle time: This is a measure of the time it takes for the
product to flow through the factory floor.
b) Throughput: Throughput is a measure of the production
rate (of saleable product) of the factory.
c) Delivery Performance: This is a measure of the ability of
the factory to meet its delivery commitments to customers.
It is a key indicator of customer satisfaction and has a direct
impact on revenue generation potential.
There are two primary differences between these metrics and
traditional ones. First, compared to traditional non-lean
environments, these metrics emphasise product flow and
customer value instead of efficiency and department-based
metrics. Second, compared to traditional high volume lean
environments, these metrics utilise software to collect data and
communicate performance measures instead of relying solely on
shop floor boards and visual signals.
4. Pull Scheduling
‘Pull Scheduling’ is a demand-driven method of material
release. New material is produced only after existing material has
been consumed. Pull scheduling contrasts with older methods
that allowed computer programs to ‘push’ material onto the
floor- regardless of whether there was room or a need.
Traditional high volume lean implements pull scheduling
using Kanban cards. Each card includes a part number and
quantity. When a product is sold or consumed, the card is moved
to the prior operation, where an operator produces the specified
quantity of that part and then moves the inventory with the card
attached to the next operation.
For obvious reasons, this gets quite complicated in a
complex environment. Inventory for each part in process is on
the floor at all times, even if there is no immediate demand for
that part and there are thousands of parts. Variability in
demand dictates that appropriate levels of inventory for each
part will vary over time, requiring management to add or
remove cards quite often. Finally, work centres will frequently
see different mixes of products. Bottlenecks will likely shift
from one work centre to another leaving the number of cards
assigned between pairs of machines out of balance, risking
starvation of the new bottleneck.
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Given the issues with traditional Kanban, practitioners have
developed several alternative forms of pull scheduling better
suited for complex environments. While the techniques are
known by a variety of names such as ‘Generic Kanban’, CONWIP,
Drum Buffer Rope, or POLCA, they all share common techniques
to (a) have the ‘card’ represent a flow path or generic family of
parts, (b) have the ‘card’ able to float more freely to buffer the
bottleneck from starvation, and (c) reduce inventory while still
protecting throughput from sources of variability like product
demand or unplanned equipment downtime.
5. Bottlenecks and capacity planning
It is no secret that excess capacity (extra machines or
staffing) can hide waste and mask many evils within a plant.
These large safety nets can be extremely costly in terms of tying
up cash, increasing cycle time, or requiring an unacceptable
outlay of capital.
Traditional high volume lean uses rules of thumb and simple
calculations to determine the best levels of capacity utilisation.
But in complex environments, setting optimal capacity levels
cannot be accomplished using simple rules of thumb. With
hundreds of products, each with varying demand and routings,
bottleneck resources shift. These bottlenecks constrain total
throughput, and management must identify them as the first step
in optimising performance, a technique popularised by ‘The Goal
and the Theory of Constraints’.
Calculating capacity utilisation must also be sensitive to
variability in equipment processing times, downtimes, setup
times, and product demand. Variability, after all, is the one of the
primary reasons inventory and capacity buffers are needed. By
incorporating variability in its calculations, plants can set capacity
levels high enough to provide a buffer. Moreover, they can
calculate which sources of variability should be attacked first to
reduce the need for extra capacity buffers.
6. Inventory Optimisation
Inventory is another buffer that can hide waste and mask
variability within a plant. As with capacity utilisation, traditional
high volume lean uses rules of thumb and simple calculations to
determine the best levels of inventory. For example, inventory
levels are set in most Kanban implementations by using
calculations based on Little’s Law—inventory equals throughput
times cycle time. Kanban card counts are initially calculated by
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Changeover Costs

Inventory Costs

Customer Service
Level

Trade-off Triangle

multiplying a cell’s takt time by its expected cycle time. Over
time, management slowly reduces the card count to lower the
inventory level and expose and fix production problems hidden
by that inventory.
In complex environments, setting optimal inventory levels
cannot be accomplished using simple rules of thumb. As
variability in demand, product mix, setup times, process times,
and machine reliability increase, the duration that a set inventory
level is valid becomes increasingly smaller, making a dynamically
calculated value necessary. Advanced approaches provide
updateable optimal levels, and the same concept holds true for
determining optimal inventory policies for raw material or
finished goods inventory buffers.
The following graph illustrates the point with a simple
example. Cycle time for a product increases as capacity utilisation
increases. The line marked ‘high variability’ shows a plant that
has high variability in product demand, processing times, setup
times, and equipment downtime. The line marked ‘low variability’
shows a plant with identical average product demand, processing
times, setup times, and equipment availability, but with lower
variability in these values. By using operations research to draw
these two lines, one can see how the cycle time for the low
variability plant is much shorter. Management can use a graph
like this to decide how much capacity utilisation, cycle time, and
inventory are optimal for their current levels of variability.
7. Lot Sizing
Lean thinking promotes single piece flow. But when setup
times prevent lot sizes of one, parts must be produced in lots that
share a common setup. (The term lot size is often called batch size
or campaign sizes. The terms generally mean how much a product
should be produced each time it is produced.)
Traditional high volume lean uses rules of thumb called
‘Every Part Every Interval’ (EPEI) to set lot sizes. Again, because
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of variability, this approach is unworkable in complex
environment. It suffers from two weaknesses. First, the
appropriate target capacity utilisation needs to be optimised
based on variability. A plant with high variability might optimise
utilisation at 70%, while one with low variability would perform
better at 90%. Second, the correct lot size for each part will vary as
product demand varies and as production capacity varies. New
operations research methods have provided techniques to
optimise these lots sizes, taking multiple sources of variability
into account in their calculations.

Conclusion
For over 30 years, high-volume, repetitive manufacturing
environments have benefited from lean manufacturing
methodologies. Unfortunately, those techniques did not translate
well to a complex environment with huge numbers of products
and high variability in products and processes.
Lean manufacturing techniques can be adapted to complex
environments when the effort is focused on:
• Changing traditional metrics and measurements of
performance
• Using flow path management to derive more flexible
approaches to defining value streams and organisational
structure
• Utilising alternate means of calculating inventory, capacity
planning and lot sizing
While many lean manufacturing techniques can be manually
implemented in high volume, repetitive environments,
processes in complex environments can become much more
complex. Manufacturers can benefit from using available
software solutions for implementing flow path management in
a complex environment to take advantage of lean manufacturing
techniques. ☐
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“We have a glimpse of the future
by listening to the customer”
…says Gian Paolo Bassi, CEO, Dassault Systemes-SOLIDWORKS, in this interaction
with Suchi Adhikari. He highlights the latest developments in the 3DEXPERIENCE
platform and tackles the global speculation of whether automation will cost the jobs of
future workforce. Excerpts from the interview…

What is new in SOLIDWORKS this year?
We would be announcing the 2019 version of
SOLIDWORKS, which is the next development
in progress. A few highlights include releasing a
manufacturing software called SOLIDWORKS CAM.
It is an intelligent manufacturing system, which does
not require human intervention to go from
design to cutting cycle. It also does not
require C-code manipulation
and can understand the
features. It can further read
tolerances and surface
finish
automatically.
Digitalisation is all about
integration and this is a
perfect example.
The other one is
SOLIDWORKS Manage,
which is an expansion of
SOLIDWORKS
PDM,
which stands for Product
Data Management and is
an addition to our product
for data management. Our
customers demanded for a
software that is integrated,
helps create and manage
tasks for business,
does
better
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reporting and they also wanted a more advanced bill of
material—not only the engineering bill of material but also
the manufacturing bill of material. SOLIDWORKS Manage
was built keeping such concerns in mind. Thirdly, we have
introduced Mesh technology, which is the technology that is
at the basis of 3D printing. These are the three most important
announcements we have made this year.
How can one optimise the use of the entire technology aspects?
How do you help your customers in this area?
One of the ways in which we help our customers explore
the fullest extent of our technology is by educating them.
We create educational material and every new topic comes
with 10 videos, which is published online at Mysolidworks.
com. Secondly, we include certification programme in every
subscription. Every customer that is under subscription
has access to 16 different certifications. Once the product
is in the market, the certification comes along with a book.
After studying these materials, and taking an exam, one gets
certified. This is how the employer knows that the designer
is productive.
Independent studies on the value of certification show that
designers, who are much more productive, do less mistakes
and create better designs if they obtain the certification. Hence,
many customers have made it mandatory for all their employees
to take the certification every year, which is updated to the latest
integration each year.
Further, we are also doing a big data project right now to
understand what are the priorities of our users and what are
the things that they use the most and the least. This helps us
understand what they use the most and how to make it more
productive and whether the things they use the least are really
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Gian Paolo Bassi brings over 25
years of experience in 3D, CAD,
and PLM industries to Dassault
Systèmes SolidWorks Corp. As CEO,
he spearheads the development of
SOLIDWORKS future product and
technology strategies and
collaborates with the users.

necessary. This analysis helps us to make the user interface less
cluttered while making it much easier to navigate.

not gentle. They leave people behind. The McKinsey Institute
in North America recently conducted a study on whether
automation would kill jobs. They started by classifying all
How are you progressing towards your slogan, ‘Think the tasks in all the jobs in North America and then, they gave
Future, Think Innovation and Think
each task a score of automatibility to see
that next is now’?
what parts of the job could disappear.
In our way forward towards our slogan,
What they found is that automation
we make sure that we listen to our
is not killing jobs, rather it is killing
customers. We have a glimpse of the AUTOMATION IS NOT KILLING JOBS, tasks that waste a lot of time. Thus,
RATHER IT IS KILLING TASKS THAT automation will change the nature of the
future by listening to the customer.
We also scout for the best upcoming
workforce and will allow people to learn
WASTE A LOT OF TIME
technologies. We work with prestigious
and innovate more.
institutions all over the world, including
the professors in Pune. On the next
In terms of customers, are you seeing Q
generation of Artificial Intelligence, there’s a lot of research Sectors looking at SOLIDWORKS? How many customers do
happening in India. We engage and work with them and you currently cater to? Are there new sectors coming out and
develop technologies together. This is our way of being ahead accepting this technology?
of the curve.
We have 3 million licenses sold in education and our global
ecosystem is about 5 million, who use our assets globally
As of now, SOLIDWORKS and 3DEXPERIENCE are the two everyday. In terms of new sectors, a lot of energy is going into
3D platforms from your company. In the future, are you also wearables. Today, there are a lot of start-ups that are making
looking to create an entire ecosystem where you will combine clothes smarter. They can understand the oxygen level in the
digital front-end, software and a printer?
blood and in some cases, even prevent a heart attack. They
With our 3DEXPERIENCE platform, the mission is to can also improve your athletic performance. Electrification
put everything in close proximity—design, manufacturing and connection of everything is also gradually converging
and marketplace. Marketplace was not established to just between the mobile and cloud. There is no enterprise today
print or buy something; it is also used to exchange services that can control the usage of the mobile app. There is also a
to make expertise available. It is a platform where start-ups lot of convergence between electronic and mechanical design.
and employers across the world can connect with qualified
Further, our customers want the PCB to fit perfectly and
workforce, who have demonstrated an expertise in SolidWorks. want the circuit to be 3D printed with plastic materials. This
is known as ‘plastictronics’ and it is needed because robots
Losing jobs has been a major concern with the advent of the need to have sensors in the limbs and they need to have
fourth industrial revolution. In your opinion, are people going actuators so that intelligence can spread everywhere. Thus,
to lose jobs with the advancements in automation and robotics? they cannot have a big PCB. Hence, printable electronics is
We do not like the word ‘revolution’ because revolutions are a huge trend. ☐

‘‘
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Role of

Additive
Manufacturing
in mass production

Whether disruptive or merely an evolution, Additive Manufacturing is
creating far-reaching changes, economically, socially, and to various
business models. The technology is continuously gaining momentum
and enabling to make better products faster and cheaper, without
worrying about the constraints of traditional manufacturing processes.
However, there are challenges in terms of its scale-up potential and
investment cost. The viewpoint section deliberates on how it is moving
from prototyping into production and the challenges associated with it.

Suchi Adhikari
Sub-editor & Correspondent
suchi.adhikari@publish-industry.net

“Cost plays a vital role in adopting Additive Manufacturing”

A

Nayan Patel,
Centre Manager
Renishaw
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dditive Manufacturing is not just about prototyping or getting the feel of parts. It is
beyond that and is starting to get recognised as a production process. The availability of the
number of production grade material enables this technology to manufacture the series of
parts. Aerospace and automotive industries demand lighter and consolidated parts, which can
be produced through Additive Manufacturing. For mass production, one should be faster than
bigger, hence, to improve the productivity and lower cost per part, Renishaw has launched the
4-laser Ren AM 500Q machine to finish the component faster and in a more economical way.
Renishaw is also addressing three main challenges of AM—productivity, process monitoring
and high temperature. Cost is an essential factor as well and plays a vital role in adopting this
technology. The AM technology can certainly save time, which cannot be compared with the
cost. High cost can be justified and can directly co-relate to the selection of components for
Additive Manufacturing. More complex parts will cost cheaper than conventional manufacturing
and vice versa. Parts consolidation also helps to produce the assembled parts with reduced cost.

EM | Apr 2018

VIEWPOINT | MARKET

“Empowering SMEs to develop world-class products”

A

Pankaj Gauba,
Head–Digital Manufacturing
India & Middle East
Autodesk India

dditive Manufacturing has evolved from an efficient means of prototyping to a supplement
to conventional manufacturing techniques. In some cases, it is the only way to fabricate low
volume or complex products. Industries such as aerospace and automotive have embraced
Additive Manufacturing for ease of customisation, light-weighting, cost reduction and so on.
Major airframe manufacturers like Boeing and Airbus have already incorporated 3D-printed
parts into their latest aircraft. In fact, Airbus in collaboration with Autodesk was able to create the
world’s largest 3D printed airplane cabin component called the bionic partition.
Autodesk is enabling faster and easier adoption of Additive Manufacturing through affordable
subscriptions of advanced design tools and technologies. Some of these solutions include Netfabb,
which streamlines Additive Manufacturing workflow for the design and build of productionquality 3D printed parts and Fusion 360, which integrates the product development process and
can send designs directly to a 3D-printer or a 3D printing service provider.
For SMEs, the word ‘innovation’ comes with a sense of risk and the reluctance to adopt
emerging technologies such as Additive Manufacturing, and the cause for this can be rooted
anywhere between cost, complexity, lack of skills, volume and overall fear of failure. Any company
looking to enter the world of Additive Manufacturing must understand that it is a mind shift,
which requires the right training and education as the fundamental step, followed by guidance
from industry experts, who can help understand the true potential of Additive Manufacturing.
Autodesk in India has embarked on the mission to address all these above challenges by
democratising technology and empowering SMEs to develop world-class products. Apart from
offering leading solutions in Additive Manufacturing, Autodesk also enables faster and easier
adoption of these solutions through its subscription model, which helps reduce the acquisition
costs. Further, Autodesk Product Design and Manufacturing Collections gives simplified access
to multiple Autodesk products on a monthly subscription basis at a nominal cost.

“Bringing Additive Manufacturing into mainstream production”

I

Anand Prakasam,
Country Manager
EOS India
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ndia’s Additive Manufacturing (AM) had clearly broken its boundaries from
prototyping and is used in serial production. The industries which are using this technology
in serial production are aerospace, medical, dental and tooling. In dental industry, it is into
mass production as hundreds of dental copings are produced every day. However, these
copings are patient-specific, and this can be termed as mass customisation. Patient-specific
implants are a similar case. Thus, this shows that the AM technology has clearly moved into
the manufacturing boundaries.
When we talk about mass production of components, the current AM technology is not yet
ready for mass production. An example would be the automotive industry, which typically needs
thousands of parts which the current system cannot address. However, in case of small batch
production like aerospace, Additive Manufacturing plays a key role in manufacturing the end
parts. Here, the key success point is additive thinking. This means that companies are learning
and asking their designers to keep Additive Manufacturing in mind and design components. This
is the most important transition that is needed to bring Additive Manufacturing into mainstream
production. The biggest challenge as far as SMEs are concerned is the mindset. It is proven
globally that using additive manufactured tools integrated with conformal cooling channel offers
great advantages in cycle time, part quality, warpage, scrap rate reduction, lead time reduction,
better tool life and so on. However, the adaption is still very low due to several factors.
It is interesting to note that China has adapted the conformal cooling in a big way when
compared to India. This is because they want to be considered not only as a destination for
cheap tools but also as the destination for complex tools with short lead times and high
quality. Thus, it is now up to the Indian SME sector to consider if they want to take the pole
position in die and mould industry and dominate or be a follower of China.
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“Collaboration across the enterprise”

T

Renuka Srinivasan,
Director—
SIMULIA WW Services
Dassault Systemes

he advancements in printing technology has resulted in Additive Manufacturing
being used beyond prototyping. Today, it is being used for industrial applications, either to
create tool and fixtures for manufacturing or for creating low volume production parts.
Airbus is a company, which announced 3D printing of plastic parts, for production usage.
Dassault Systemes and Airbus APWorks, a subsidiary of Airbus and a specialist in metal 3D
printing, have a collaborative partnership for an integrated end-to-end approach connecting
upstream material design with downstream manufacturing process parameters enabling
standardisation of parameters and allowing for certification standards.
It is interesting to note that in India, both OEMs and start-ups are exploring Additive
Manufacturing. However, the access to printers can be limited for small to medium-sized
organisations. Even large OEMs, with an in-house 3D printer, sometimes need access to
external printers. Dassault Systemes has launched a 3DEXPERIENCE Marketplace that
connects these Indian companies (OEMs, SMEs or start-ups) with industrial services
providers allowing for on-demand manufacturing. The 3DEXPERIENCE Marketplace has
over 50 digital manufacturers featuring over 500 machines and 30 million components
from 600 suppliers leading to online collaboration and faster innovation.
The platform allows for collaboration across the enterprise connecting designers,
analysts and manufacturing experts to enable innovation. It gives designers an integrated
end-to-end process for Additive Manufacturing including generative design, coupled with
optimisation of topology and internal structures, build planning, virtual printing and part
durability assessment. This allows companies to shorten the lead time to production while
designing a part that meets the performance, safety and quality requirements.
Advt

METAL WORKING
FLUIDS

THE INDUSTRIAL
LUBRICANTS
DIVISION OF THE
GROUP
motul.com
Motul
119 boulevard Félix Faure
93300 AUBERVILLIERS - France
Tel: +33.1.48.11.70.30
Fax: +33.1.48.11.70.38

Atlantic Lubricants & Specialities Pvt. Ltd.
301, Ketan Apts., 233, R.B. Mehta Marg
Ghatkopar East, Mumbai 400 077
Tel: + 91 22 2501 1960/2501 1961
Fax: + 91 22 2501 1928
EM | Apr 2018

SPECIALTY
LUBRICANTS
MAINTENANCE
LUBRICANTS
HIGH PRESSURE
DIE CASTING
QUENCHING
FLUIDS
29

EVENT | REPORT

Targeting global market
by leveraging digitalisation
To be successful in today’s global industrial equipment and
machinery market, we need to leverage on digitalisation so as
to remain market relevant and cater to the global market. In
this context, EM and Siemens PLM Software, along with FGI
(Federation of Gujarat Industries), IPI (Indian Plastics
Institute) and FSSI (Federation of Small Scale Industries –
Vadodara), recently organised a panel discussion on ‘How
manufacturers can target global market by leveraging
digitalisation’, at Vadodara, Gujarat. A post-event report…
Today’s global industrial equipment and machinery market is
expected to be disrupted by technological impacts like availability
of new materials resulting in light weighted products, smarter
machines supported by electronic and software components and
reduced total cost of ownership enabled by IIoT and cloud-based
Big Data. Every manufacturing organisation in India has time
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Suchi Adhikari
Sub-editor & Correspondent
suchi.adhikari@publish-industry.net

tested processes, product development philosophies, and success
stories. However, catering to the global market as our potential
market, these best practices are being challenged today.
In order to overcome these challenges and align to global
standards, leveraging digitalisation is the need of the hour.
Adopting digital technologies can not only help reduce time-to-
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“Some considerations that
enterprises must ponder upon
before adopting digital technologies
include analysing the advantages
that the enterprise will benefit from.”
Ashok Sheth,
CMD,
Solitaire Machine Tools

market but it can also enhance flexibility, improve quality and
increase efficiency of a manufacturing enterprise. This was
recently explored at a conference held in Vadodara, Gujarat
with EM and Siemens PLM Software, in association with FGI
(Federation of Gujarat Industries), IPI (Indian Plastics Institute)
and FSSI (Federation of Small Scale Industries – Vadodara).
The theme of the conference was based on the topic—How
Indian industrial equipment/machinery manufacturers can
target global market by leveraging digitalisation.
Setting the context for the conference was Nitin Mankad,
President, FGI, who, in his opening address, spoke of the
impending digital transformation that awaits the Indian
manufacturing sector in the next decade. “Today, we live in a
digital age which has dramatically changed our lives. In the next
decade, we anticipate a revolution caused by digital technologies.
Similar to the telecommunication sector, the Indian
manufacturing sector will also witness rapid digital
transformation,” he noted. This was followed by another opening
address from D P Solanki, Vice President, IPI, who provided a
brief overview on IPI. The keynote address was delivered from
the Chief Guest, Prem Raj Keshyep, Managing Director, KYB
Conmat. He highlighted how adopting digitalisation allowed his
company to make use of advanced technology so as to provide the
right customer solutions, better than the competition and acted
as a crucial factor in catering to the global market.

Driving the digital enterprise
Moving on, the seminar progressed to the topic of ‘Driving
the Digital Enterprise’, which was presented by Shivendra
Bansotra, Technical Consultant, Siemens PLM Software. During
his presentation, he stressed that it is imperative for
manufacturers to be very clear about the purpose for which they
are buying the latest digital technologies—the benefit that it will
bring to their organisation and utilising it to achieve this
objective. “Manufacturers can also look into acquiring a
particular area of our technology, instead of the whole solution,
after setting their step-by-step priority in their journey towards
digitalisation,” he shared. This was followed by a brief session
from Saumitra Thakkar, Head—Business Development, Snic
Solutions, who detailed on the products that are a part of the
digitalisation portfolio of enterprises.
The next presentation was on the topic of ‘Simulating the
Digital Twin’, which was given by Anil Ogle, Portfolio Manager,
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“Digital technology is perhaps a
solution that can allow for flexible
products with more models so as to
be ahead of the competition.”
V Nagesh,
Director,
Cosmos Impex India

Siemens PLM Software. He stated, “Customers today expect
products that are energy-efficient, reliable in terms of
performance and design standards and are producing smart,
connected and adaptable products. This is where simulating the
Digital Twin for performance becomes relevant.”

Leveraging digitalisation
Next, the conference proceeded on to the panel discussion,
which was on the topic—‘How manufacturers can target global
market by leveraging digitalisation’. The panelists of the
discussion were Ashok Sheth, CMD, Solitaire Machine Tools; V
Nagesh, Director, Cosmos Impex (India); Dhankesh Patel,
President-FSSI & Director, Elcen Machines; Shrishail Chougula,
GM—Operations, Stros Esquire Elevators & Hoists and
Shivendra Bansotra. The discussion was moderated by Shekhar
Jitkar, Publisher & Chief Editor, EM.
Sharing his insights on how ready are Indian factories and
Indian manufacturers to adopt digitalisation, Sheth opined,
“Digitalisation is an evolving technology, which is necessary for
meeting today’s customers’ intricate demands and we are
steadily moving towards adopting it.” Next, Nagesh spoke on
how to adopt these new technologies and observed, “Our
equipment seems ready to be hooked up to digital technologies.
However, there exists a gap, in terms of management, in
connecting all our processes within our factories so that seamless
data and information can be generated for real-time decision
making.” Agreeing further to this was Chougula, who also noted
that there is a gap that exists within the Indian context in terms
of adapting to Industry 4.0 technology.
Finally, representing the small scale industry was Patel, who
averred, “Majority of Indian manufacturers belong to micro
industries and the SME sector and they are always looking for
user-friendly software solutions which are affordable.”
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Challenges in adopting digital solutions
The next topic of the discussion focused on the challenges
being faced by manufacturers in adopting digitalisation. Sharing
his insights, Sheth advised, “Some of the considerations that
enterprises must ponder upon before adopting digital
technologies include how their customer will benefit from these
technologies, the advantages that the enterprise will benefit
from by adopting these technologies and the overall affordability
of these technologies.”
Also speaking on these challenges was Nagesh, who
admitted, “There are challenges, from the customer point of
view, to develop products faster while generating higher profits.
This increases the complexity of our manufacturing process,
which makes management difficult. We face this challenge
every day and digital technology is perhaps a solution that can
allow for flexible products with more models so as to be ahead
of the competition.”
Patel noted that while challenges do exist, they are going
down especially with the rapid pace of digitalisation seeping into
the industrial sector. Also elaborating on the challenges faced was
Chougula, who emphasised, “Cost is a major challenge. The big
industries can go for the latest technologies in this respect but the
SME sector may struggle due to a limited budget.”

Phase-by-phase adoption of digitalisation
Recognising affordability as an industry challenge,
Bansotra affirmed, “To address this concern of affordability,
we have adopted an approach where we discuss with our
clients on their organisation goals, analyse their competitors
and their target market. Then, we create a digital map for them
where we determine the prioritisation of this initiative, which
is labeled as Phase 1, Phase 2, Phase 3—thus, taking a futuristic
approach. We also analyse their RoI from these investments.
Thus, tying the investment to actual business growth makes it
easier to see the value of the investment in real-time.”
He further stated that adopting digitalisation in phases
allows manufacturers to monitor the progress made in the first
phase of digitalisation and if the profit margins anticipated are
not fulfilled in the first phase, corrective measures can be
taken to overcome this outcome before making further
investment in these technologies.

Losing jobs due to automation
Also addressing the concern of job losses being an outcome of
automation, Bansotra stated that automation is supposed to make
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“Most Indian manufacturers belong
to the SME sector and they are
looking for user-friendly software
solutions which are affordable.”
Dhankesh Patel,
President—FSSI &
Director, Elcen Machines

“Cost is a major challenge. Big
industries can go for the latest
technologies but the SME sector may
struggle due to a limited budget.”
Shrishail Chougula,
GM—Operations,
Stros Esquire Elevators & Hoists

“Adopting digitalisation in phases
allows manufacturers to monitor
the progress made in the first phase
of digitalisation.”
Shivendra Bansotra,
Technical Consultant,
Siemens PLM Software

the worker’s life more convenient and will cause an elevation in
the overall skillset of the average workforce, who will be shifted
from mundane tasks that require repeatability and cause drudgery
at the work place. Agreeing to this was Sheth who said that
automation will recreate automation-related jobs, thus replacing
the old jobs and adding new skillset to the workforce.
Further dismissing the idea of job loss due to automation was
Nagesh, who cited the example of his company and shared their
journey towards digitalisation. “We did an implementation in
our machinery factory where we had 3,000 components, which
were manufactured for exports. There were 40 machines and 250
workers working in three shifts in our shopfloor. As an initiative,
we connected all our machines with the help of the digital software
solution and started extracting data from the controllers of these
machines. This gave us valuable insight on the number of
components made by each operator, the efficiency of the machine
operators, the down-time of the machines, the amount of material
available, etc. Through this seamless integration of data, we found
that our machines were being utilised only 40% of its overall
potential and we were able to gain insight on all such aspects,
which were incurring losses for our company.”
He said that by fixing these pain points, they were able to
increase their machine utilisation to 60% which directly
contributed to their profit margins. “Thus, we found that by
accessing this real-time data, we could make decisions that
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eliminated our wastage and brought
more efficiency in our production
process.
Hence,
adopting
digital
technologies will cause businesses and
the Indian manufacturing sector to grow
faster and enable it to cater to the global
market,” he added.

upgrade to the latest technologies so as to
avoid being outdated in the market,
remain globally competitive and market
relevant. The conference concluded with a
final presentation on the topic of ‘Cost of
Quality’, which was given by Anmol Kaul,

Portfolio Manager, Siemens PLM
Software, who shared his valuable insights
on making efficient cost decisions,
managing profitability and affordability
and concluded the session by addressing
the need for affordable digital solutions. ☐
Advt

Roadmap for adopting
digitalisation
The final theme of the panel
discussion revolved around the next
immediate step that can be taken by small
and big scale manufacturers to initiate
the journey of digitalisation within their
organisations. In this context, Sheth
emphasised on the need for sustainable as
well as affordable solutions, which will
aid the journey of digitalisation.
Speaking on the roadmap for adopting
digitalisation, Nagesh, Patel and Chougula
reiterated that it is imperative to identify
the pain areas being faced by
manufacturing enterprises and it is
important to adopt digitalisation as a
solution to eliminate these pain points.
This is applicable across the spectrum
including sales, production process, etc.
The concluding remarks of the discussion
were given by Jitkar who agreed that
digitalisation is indeed the need of the
hour and it is a necessary ingredient for
accelerating the productivity of the Indian
manufacturing sector while making it
globally competitive.

Remaining market relevant
The final phase of the seminar
progressed to the presentation of Sahir
Patel, Portfolio Manager, Siemens PLM
Software, who covered the topic of
‘Product
Data
Management—Take
control of your Data!’ He spoke of the
rapid pace of digitalisation that is
enveloping the Indian manufacturing
sector and the need for manufacturers to
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Harnessing the power
of digital transformation
Today, it has become imperative for every manufacturing
organisation to undergo a radical transformation by leveraging
digitalisation in order to keep up with customer demand, business
expectations and compete globally. In this context, EM and
Siemens PLM Software, along with IPI and ITAMMA, recently
organised a panel discussion on ‘How Indian Industrial
equipment manufacturers can target global market by leveraging
digitalisation’, at Coimbatore, Tamil Nadu. A post-event report…
Every manufacturing organisation in India has time tested
processes, product development philosophies, and success
stories. Yet, as we explore the potential of global market, these
best practices are being challenged and there is a need to leverage
digitalisation in order to achieve the desired results in terms of
the following objectives:
• Reduce time-to-market: Due to faster-changing customer
demands, manufacturers have to launch products faster,
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despite rising product complexity. Traditionally, the big
competitor has beaten the small one, but now the fast one
is beating the slow one.
• Enhance flexibility: Customers want individualised
products but at the prices they’d pay for mass-produced
goods. As a consequence, production has to be more flexible
than ever before—individualised mass production.
• Improve quality: Customers today reward high quality
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“Industry 4.0 will globally impact
four key areas: society, strategy,
workforce and investment”

by recommending products on the internet and they
punish poor quality the same way. To ensure high
product quality and to fulfil legal requirements,
companies have to install closed-loop quality processes,
and products have to be traceable.
• Increase efficiency: Today, it is not only the product that
needs to be sustainable and environmentally friendly but
energy efficiency in manufacturing and production
becomes a competitive advantage, too.
In short, harnessing the power of digital transformation
enables an organisation to demonstrate a competitive advantage
by doing things better, faster, and cheaper than their competition.
Even though manufacturers are aware of these benefits, they face
challenges while implementing it in their organisation.

Turning ambiguity into opportunity
Digitalisation does not centre on technology, but rather on
capturing value through improved productivity and performance.
To spread this understanding of digitalisation and also to
transcend the innovation metrics so as to target the global market,
Siemens PLM Software and EM have been organising a series of
panel discussions across India. They joined hands with IPI
(Indian Plastics Institute) and ITAMMA (Indian Textile
Accessories & Machinery Manufacturers Association) once again
to host the second one at Coimbatore.
The conference was kick-started by P T Muralidharan,
Convenor, Export Cell, ITAMMA Coimbatore, who briefed on
the latest developments within ITAMMA and emphasised on
the impact of digitalisation in recent years and its disruption in
textile machinery industry. Next, S Srinivasan, Head—
Manufacturing, Roots Polycraft and Treasurer & Co-ordinator,
IPI, highlighted the latest developments from IPI Coimbatore
chapter in the plastics machinery industry. The chief guest of
the conference was Ramesh Rajamani, Executive Director,
Janatics India, who set the tone for the event. He opined,
“Industry 4.0 is all about making everything intelligent and apt.
This also conveys a picture of both hope and ambiguity. The
hope is that definitely there is going to be some reason for this
to happen.” Further highlighting on this trend, he noted that
Industry 4.0 will globally impact four key areas: society, strategy,
workforce and investment in technology. “In Indian context,
the challenge will be the leap forward towards digitalisation in
manufacturing. Here, we have to focus on the design part, which
is going to be knowledge centric,” he added.
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Ramesh Rajamani,
Executive Director,
Janatics India

“Focus on three objectives: smart
machine, smart service and smart
production (factory)”
T Senthil Kumar,
Regional Manager – South
& Business Manager –Automotive,
Engel Machinery India

“Importance of realising RoI is
one of the major factors towards
digital transformation”
M Karunakaran,
Head – Operations & Technical,
Shanti Gears

“We have to progress and prepare
for digitalisation. There is no
escape from this”
Dr O A Balasubramaniam,
CEO, Roots Polycraft
Chairman, IPI Coimbatore

Moving on, the discussion was carried forward in the format
of a panel discussion, which was on the topic ‘Leveraging
digitalisation for building smarter machines & equipment’ with
leading industry incumbents from Coimbatore: M Karunakaran,
Head – Operations & Technical, Shanti Gears; Dr O A
Balasubramaniam, CEO, Roots Polycraft; T S Sundaram, Joint
Managing Director, Super Machine Works; T Senthil Kumar,
Regional Manager – South & Business Manager – Automotive,
Engel Machinery India; Ajith Mohan Parakkat, Head –
Operations, Elgi Electric & Industries and Shivendra Bansotra,
Technical Consultant, Siemens PLM Software. The panel
discussion was moderated by Shekhar Jitkar, Chief Editor, EM.

Leveraging digitalisation
Giving an overview of the panel discussions, Jitkar mentioned

35

EVENT | REPORT

that how digitalisation helps in addressing the manufacturer’s
existing challenges was discussed in part one that happened last
year. He noted, “In the part two, the focus would be on the
challenges faced by the companies while implementing
digitalisation in their organisation.” When he asked about the
readiness for digital transformation, Senthil Kumar said that the
Indian industry is still at the basic level. “Even companies in
Europe are not fully ready for the transformation. As such, the
Indian companies have just started investing in digital
technologies, since the global OEMs are pushing them to have
digitalisation system so that they can monitor what is happening
at the supplier and customer end,” he added.
On similar lines, Karunakaran observed that in one form
or the other, the world is now moving towards digital whether
it is in design or manufacturing. When he was asked about
what was relevant for him while moving towards digitalisation,
he noted, “We should consider investing in digital technologies
for improving the efficiency of existing manufacturing
processes and also for communicating clearly with the
customers on business orders.”
With the help of digital technologies, it is possible to bring
down the walls of largely isolated discrete supply chain into a
completely integrated ecosystem that is fully transparent. So,
when Sundaram was asked about how to start building such an
ecosystem, he answered that based on the size of the industry and
the scale of operation, one can decide whether to implement
complete digitalisation at every point or only for some pockets of
operation. “For a large scale industry, it is better to have complete
digitalisation. For a medium scale industry, one can consider it
for projects like controlling the inventory, making the
manufacturing processes simpler and also for sales and after-sales
service. Integrating the supply chain depends on the size of the
industry, it cannot be generalised for all the industries,” he added.

Impact of digitalisation on value chain
According to a report from world economic forum, digital
transformation is generating a fierce debate among policymakers, economists and industry leaders about its societal
impact. As digitalisation disrupts society ever more profoundly,
there is a growing concern about how it is going to affect issues
such as jobs, wages, inequality, health, resource efficiency and
security. In this context, when Parakkat was asked about
strategies like change management for digital transformation,
he emphasised that India should have a national policy on
Industry 4.0 and IoT-related technologies. “Today, we are facing
inflation along with recession. How are both of this happening
at the same time? It is because only 15% of our economy is
growing. The rest 85% is depending on the 15% for the growth.
We are not having actual growth. This is the growth without the
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“Implementing digitalisation cannot
be generalised for all the industries”
T S Sundaram,
Joint Managing Director,
Super Machine Works

“We should have a national policy
on Industry 4.0 and IoT-related
technologies”
Ajith Mohan Parakkat,
Head – Operations,
Elgi Electric & Industries

“It is important to have an open
system to work with different
protocols”
Shivendra Bansotra,
Technical Consultant,
Siemens PLM Software

creation of new jobs. So, we have to digitalise our agricultural
sector, which is the major part of our economy. We also have to
skill the people in the unorganised sector and expand the
digitalisation to the broader sector,” he opined.
According to Balasubramaniam, “We have to progress and
prepare for digitalisation. It is necessary and there is no escape
from it. For a country like India, the biggest challenge is cost. So,
we have a long way to go. This is not a change but a revolution.
When everything becomes global, our competitor will also be
going up. In our company, we have already invested largely in our
infrastructure. Hence, there is a need to pick & choose the
technology that matches our requirement.” Emphasising further
on the impact of digitalisation and the organisation’s go-to
approach, Bansotra opined that every organisation should have
its own business goals. He further added, “Companies have to
identify and invest on the technologies that help them to achieve
the business goal and the desired RoI. They should involve the
technology partner while implementing digitalisation. In
Siemens, we call this as a digitalisation blue print.”

Towards digital transformation journey
On a journey towards digital transformation, Jitkar asked the
panelists to give a brief roadmap on implementing digitalisation.
Sharing his thoughts, Senthil Kumar stressed on three objectives:
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smart machine, smart service and smart production (factory).
“Without any of these, we cannot achieve digitalisation. So, based
on the customer requirement, business size and industry level, we
have to focus on achieving these objectives.” Further elaborating
on this, Karunakaran underlined that the importance of realising
RoI and the willingness among employees of the top and bottom
level of an organisation are the major factors for the successful
implementation of digitalisation. As per Sundaram, one has to list
down the factors which impact his/her business and take a
decision on the basis of short, medium and long term goals.
However, Parakkat observed that one has to block all the
existing loopholes while drawing the roadmap for digital
transformation along with prioritising data security in their
agenda. Sharing his views, Balasubramaniam said that the
business plan depends on the priority and requirement of the
industry and customer expectations. On an elaborative note,
Bansorta stressed the importance of having an open system to
work with different protocols. He also recommended the
significance of investing in technologies like Digital Twin to
streamline the entire value chain from product design,
production to service.

Digital solutions
Along with the panel discussion, the conference also had a
series of presentations from Siemens, highlighting the
company’s entire portfolio of digital technologies. Bansotra
presented on the topic of ‘Driving the Digital Enterprise’
stressing the importance of having a business plan while
investing in digital technologies. Anil Ogle, Portfolio Manager
for Simulation, Siemens PLM Software, demonstrated the need
for optimising systems design and conducting performance
simulation during his presentation on the topic ‘Simulating the
digital twin’. Additionally, Anmol Kaul, Portfolio Manager for
Costing, Siemens PLM Software presented on the topic of ‘Cost
of quality’ to ensure on time delivery of a quality product and at
an optional cost and Sahir Patel, Portfolio Manager for PLM,
Siemens PLM Software, presented on the topic of ‘Product data
management – Take control of your data’ to build smarter and
energy efficient machines.

Key takeaways…
Summarising the panel discussion, Jitkar urged the panelists
and the audience to take these discussions forward and turn them
into reality. He also opined that in order to target the international
market, one has to provide global solutions. For this, investment
in digital technologies is the need-of-the-hour and investing in
the right technology at the right time will enable an organisation
to harness the power of digital transformation. ☐
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Advancements in die casting technology
There are many different types of casting in the industry today, and each type
accomplishes a common goal. The article highlights the advancements in materials and
the manufacturing process of die casting for producing accurately dimensioned, sharply
defined, smooth or textured-surface metal parts.
Building on processes developed in the previous century,
Herman Doehler invented modern high pressure die casting
(HPDC), as we know it, when he patented the first true die
casting machine in 1907. The process was originally used almost
exclusively for manufacturing typesetting pieces, utilising
malleable materials with low melting points, such as zinc, to
create products. From typesetting pieces, die casting moved on
to produce phonographs, cash register components, and today,
many components for the automotive industry.
Die casting, the process through which molten metal is forced
into a steel mould through hydraulic or pneumatic pressure
before cooling and creating a final product, produces a higher
volume of parts per year than any other metal casting process.
The process’ benefits are wide ranging, and accommodate

40

seemingly paradoxical needs: lightweight but stiff, ductile but
strong, long-lasting, consistent, and versatile. Furthermore, the
number of different alloys suitable for die casting is impressive.
Not only are lead and tin still used in the process, but copper,
magnesium, aluminium, and zinc are all commonly used now.
Each alloy has its own strengths and applications.

Die casting for the automotive industry
Though the list of uses for HPDC is constantly growing, the
number of applications surged beginning with the Great
Recession of 2008. This growth is expected to continue, with
components designed as die castings are projected to grow
faster than those designed for other casting processes.
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A larger, underlying reason for the growth of die cast parts in
the automotive industry is the growing interest in improving fuel
consumption, which can be accomplished by reducing the weight
of vehicles. In fact, trends in engineering place a focus on
lightening the weight of vehicles. Other emphasis lies on retained
stiffness, more electronic safety protections, and smaller carbon
footprints with maximised internal space.
Simultaneous to these benefits are the positive side effects of
less overdesign for crash, the need for smaller engines and
powertrains, and changes in frame design and collision scenarios.
Replacing steel structural components with lighter aluminium
components accommodates the complex geometries and thinwalled sections that components in the automotive field require.
Forgings, ferrous castings, stamping, and weldments are a handful
of the processes replaced by die casting components for structural
applications. The three vehicle systems where most high-pressure
die casting weight resides are: transmissions & driveline, engines
and heat exchangers. Experts forecast significant growth in
aluminium content in the next decade.

Avoiding material challenges
One of the greatest strengths of die casting is that it is not
subject to the limitations in materials that other metalworking
techniques face, allowing for the use of a tremendous number of
different alloys. Each material has strengths and weaknesses that
they lend to die castings, so it is important to choose the right one
for your automotive application.
For example, lead, tin, and zinc, which are the original die
casting materials, are still in use today. They have low melting
points and high malleability, which makes them easy and
inexpensive to work with — those same properties also make
them incompatible with most, if not all, automotive applications,
which require strength, heat resistance, or both.
On the other hand, aluminium and magnesium make for
excellent die cast automotive parts, particularly structural
components traditionally machined from steel sheet. Despite
being considerably lighter than steel, both aluminium and
magnesium have high strengths and strength-to-weight
ratios, making die castings of these materials ideal structural
steel replacements.
There is also a constantly evolving, growing list of alloys
designed for use in die casting. This alloy creation process dates
back to the invention of die casting itself — earlier, iron was
added to softer materials in order to reduce the incidence of die
soldering, despite the fact that this addition weakened the
materials’ physical properties. This practice of adding iron
continued when aluminium became the die casting material of
choice. However, the recent discovery that the addition of
strontium to die casting alloys protects against die soldering has
allowed for a reduction in iron levels; this change naturally led
to the strengthening of die cast aluminium parts.
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One of the greatest strengths of die casting is that
it is not subject to the limitations in materials that
other metalworking techniques face, allowing for
the use of a tremendous number of different alloys

Before the incorporation of strontium, there were
workarounds to the iron issue. One was the use of low pressure
and permanent mould casting processes for parts in strengthcritical applications. The process worked, but was slower than
HPDC and generated bulky, heavy castings — a serious
impediment for an industry seeking sleekness and weight loss.
One newer alloy particularly well suited to HPDC automotive
applications is aluminium modified A380, the development of
which was contributed to by research and development projects
funded by the North American Die Casting Association
(NADCA). A low iron and high copper alloy to which strontium
can be added, A380 features more elongation than other alloys, as
well as good tensile, yield, impact, and sheer strengths.
Lower iron content due to strontium can significantly increase
the life of a casting. Fatigue tests conducted on identical engine
bed plates made from aluminium alloy XK360 — one bed die cast
from a high-iron version of the alloy, the other die cast from a
strontium-added low-iron version — showed drastic results. The
engine bed plate made from the low-iron XK360 showed stress
points with 100 times increased lifespan.

Technologies and procedures
As die casting alloys improve, so do die casting technologies
and related procedures. From the modern HPDC process, three
unique die casting methods have emerged: squeeze casting, semisolid metal casting and vacuum die casting. These methods are all
actively used in high integrity, high volume commercial
production, and they all work to remedy die casting defects—
namely air entrapment, gas porosity, and solidification shrinkage
—that are particularly worrisome for automobile manufacturers.
Air entrapment is very detrimental to structural strength.
Squeeze casting, with its larger gate areas, discourages air
entrapment by allowing for planar die filling. Equally harmful to
the performance of die cast parts is porosity. Vacuum die casting,
wherein a vacuum system extracts air from a die cavity as it is
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filled, decreases air entrapment—it also allows for lower
temperature molten metal and more efficient cavity filling.
As injected metal cools in the mould, the gases it absorbed
while in a liquid state are released and become trapped. Because
the exterior of a die casting cools first, it has a fine microstructure,
low porosity, and higher strength, while the core of the part is
left with a drastically higher porosity — this is known as the skin
effect. This inhomogeneous porosity distribution undermines
the integrity, strength, and other properties of a die cast part.
Semi-solid casting solves this issue. A semi-liquefied, as
opposed to fully liquefied, metal is used. The metal absorbs less
gas before injection, consequently releasing less during cooling.
The result is die cast parts with extremely low rates of porosity.
Apart from the updated HPDC methods themselves,
advancements are being made in the ancillary technologies that
go along with them. For one, conformal cooling systems are
becoming more prevalent. In conformal cooling, special
channels surrounding the primary part cavity are included in a
die. The channels can be filled with coolant, yielding a number
of benefits: more uniform cooling, which leads to lower porosity;
stronger, higher quality parts; and reductions of cycle times that
can reach 30% or even more, hugely important for the fastpaced, high-volume automotive industry.
Beyond that, general process controls for conventional
HPDC and emerging HPDC methods alike are advancing. They
are helping die casters decrease defect rates, improve various
strength values, and manufacture parts with thinner walls and
more complex geometries than ever before.
These types of technological advances are driven, in part, by
global benchmarks for quality, reliability, and efficiency. They
are supported by further research and development, simplified
and improved testing procedures, and commitment to broadbased training of new die casting professionals that highlights
all new and emerging technologies. ☐
Courtesy: North American Die Casting Association
For more details, visit: www.diecastingdesign.org
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Affordable automation solutions for SME sector
The advent of automation and use of robots in the Indian manufacturing sector has
disrupted the industry and revolutionised the traditional mindset. This case study
illustrates how enterprises can make use of human-robot collaboration in the workplace
to not only increase production but also improve the productivity of the workforce and
the quality of production. A read on…
SMEW Textile Machinery has been into textile machine
manufacturing since 1958. It started off as a small family
business, which has flourished in Ahmedabad for over 50 years
now. They manufacture machines for soft package winding,
rewinding and customised machines for winding.
To keep up with the latest technological advancements in
the market, SMEW Textile Machinery collaborated with
Universal Robots and deployed their first UR10 robotic arm in
January 2017. The UR cobots were used for their pick and place
application, which was a new addition to the workforce.
However, the simplicity and operator-friendly features of the
cobots made the completion of tasks easier and faster.
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Increasing production capabilities
SMEW has a shop area of 30,000 sq ft with an in-house
production of critical parts such as grooved winding drums. The
shop area consists of in-house welding, powder coating and
assembling facilities. The production facility also has CNC
machines for parts and drum manufacturing. Additionally, CAD/
CAM systems along with high quality Japanese CNC machines
are also used for manufacturing of highly reliable and consistent
parts. For an exhaustive 24-hour production, SMEW has deployed
the UR10 by Universal Robots. This has enabled them to continue
unmanned production after factory working hours.
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Cobots are ideally suited for
companies, which produce a wide
range of products and small lot sizes

Further, there has been a growing need for precision,
efficiency, boost in the quantity produced and better quality
products. The robotic arms provide assistance with these
needs as they are designed to mass produce goods of a certain
standard of quality. Thus, the incorporation of cobots in the
Indian manufacturing industry can help in meeting the market
requirement, while keeping up with quality.
After the addition of the cobot to their manufacturing,
SMEW realised that their production had increased from 30
pieces per week to 80-90 pieces per week—a 300% boost in
production achieved over a brief period of 8 months. The staff,
too, was satisfied with their new co-worker as the cobot was
easy to program according to their requirements and they
enjoyed working alongside the robots.

Human-robot collaboration
The concept of human-robot collaboration means bringing
together the best of both worlds. In this set-up, humans and
robots end up doing what they are best at. One compensates
for the weaknesses of the other and vice versa. These tasks are
often monotonous, like tightening bolts or machine tending,
or ergonomically disadvantageous and repetitive activities,
such as, the manual cutting of certain components.
Furthermore, these jobs often require the same constant speed
and precision to guarantee a smooth production process and
satisfactory product quality.
Not only are humans generally overqualified for tasks like
that, but they are also potentially at a disadvantage compared to
robots with regards to speed and precision. Collaborative robots,
thus, take over repetitive, monotonous, ergonomically
disadvantageous or even potentially dangerous tasks, thus
allowing workers to pursue more creative and demanding jobs.

Affordable automation solutions
Flexibility, ease-of-use and easy programming are the most
important criteria that robots should fulfil to help businesses,
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especially small and medium-sized enterprises, to meet future
production challenges. Universal Robots’ UR3, UR5 und UR10,
bring all necessary qualities to make automation for companies
of all sized and industries successful. The ROI period for
collaborative robots is within a year of deployment. Thus, they
are not only cost-efficient and flexible but can also be
programmed easily and intuitively.
For manufacturing companies, collaborative lightweight
robots are the new, economic alternative to expensive,
traditional industrial robots. They make automation affordable
and thus, are a realistic choice, especially for small and medium
sized enterprises, as they form the base of the Indian
manufacturing industry. They can be handled and programmed
intuitively, require very little space and allow for an easy and
fast implementation everywhere. The cobots are flexible, mobile
tools that can be retooled for different tasks within the
manufacturing process and downtime is reduced to a minimum.
Therefore, cobots are ideally suited for companies, which
produce a wide range of products and small lot sizes.
Emphasising further on this, Ashish Nagarsheth, MD, SMEW
Textile Machinery, said, “The simplicity and the non-fencing
requirement met our requirements specifically for these
machines. Our operators find it very easy to use. The safety
features are extremely important and the +/- 360° movement
helps the robot to work in a constrained space. We hope to have
a long-term relationship with Universal Robots.”

Revolutionising the traditional mindset
India has seen a socio-culturally tuned textile manufacturing
industry. The advent of automation and use of robots in
manufacturing has disrupted the industry and revolutionised the
traditional mindset. It has not only increased production but
also productivity of the workforce and the quality of production.
The manufacturing industry will see a larger adoption of
collaborative robots as the industry is warming up to the concept
of human-robot collaboration in the workplace. ☐
Courtesy: Universal Robots

45

PLASMA CUTTING | TECHNOLOGY

Improving cut quality and productivity
Modern cutting technologies, such as plasma systems, are capable of
producing high quality cut parts at fast speed, requiring little or no
post-production processes. The article highlights how Bharat Foils cuts
costs and raises productivity with genuine plasma cutting consumables.
In this day and age where competition is rife, productivity
and cost-effectiveness are often key differentiators that allow
companies in the manufacturing sector to stand out amongst
their business rivals. Over the years, manufacturing processes
have progressed steadily with the advent of technology, and
one of the key aspects of production lies in the machinery,
where metalworking plays an important role.
For many equipment manufacturers, sheet metal cutting is
a common procedure in their factory. India-based Bharat Foils
Limited is one such company. Established in 1975, the familyowned business has a long history in equipment manufacturing,
and currently specialises in the production of equipment used
in the grain milling industry, spanning the entire process from
cleaning to drying, milling processing, and packing. In Bharat
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Foils’ daily operations, plasma cutting systems play a pivotal
role as the company cuts 10 to 12 tonnes of sheet metal per day
on average.
Modern cutting technologies, such as plasma systems, are
capable of producing high quality cut parts at fast speeds,
requiring little or no post-production processes. That said, the
performance of a plasma system is also dependent on the
consumable parts used with the torch. Even the latest advances
in technology and torch designs are not exempt from this
‘rule’ – a high performance plasma system can be rendered
mediocre when inferior consumables are used.
Often times, instead of purchasing consumables directly
from the cutting system provider or authorised retailers,
manufacturers may seek out cheaper alternatives from other
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suppliers in an attempt to reduce
operating costs. This can lead to increased
risks of purchasing counterfeit products
unknowingly, since counterfeits are
usually close copies of the genuine
product that look similar in appearances,
but are sold at relatively lower prices.
Despite being functional and cheaper,
the usage of counterfeit consumables
can be more counterproductive than
beneficial, as experienced first-hand by
Bharat Foils.

of using counterfeit parts, and the
benefits associated with using genuine
consumables. During a discussion
with the operators at Bharat Foils,
Hypertherm also found out that they
had to reduce the cutting speed in order

to maintain acceptable cut quality,
which resulted in cutting issues like
dross that required secondary work. The
consumables’ performance were also
found to be inconsistent and had to be
changed frequently.
Advt

Counterfeits uncovered
A satisfied customer of Hypertherm
for several years, Bharat Foils currently
uses six Powermax85 plasma systems in
their factory. As part of its service
standards, Hypertherm routinely checks
in with customers even after a purchase
has been made. It was during one such
occasion that a channel partner discovered
that Bharat Foils had been purchasing
consumables from another source in the
open market. They had noticed from their
records that Bharat Foils had not been
purchasing consumables from them
despite owning six plasma systems.
The matter soon came to Hypertherm’s
attention and after further investigations,
it was revealed that unbeknownst to
Bharat Foils, the consumables they had
purchased were, in fact, counterfeit
products, as they looked virtually identical
to the genuine consumables. Sunil Gupta,
Managing Director of Bharat Foils
Limited,
shared,
“Our
purchase
department was instructed to source from
the open market, to see if we could get the
consumables at a better price than what
was offered by the channel partner. We
found a product which looked like
Hypertherm’s to me, and so we started to
purchase from that source.”
Upon understanding the situation,
Hypertherm immediately contacted
Bharat Foils to explain the consequences
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Quality-wise, the machine fitted with
genuine consumables also delivered
parts with better hole and slot cut quality

Trials, tests & results

Satisfaction all-round

The high consumable consumption ultimately resulted in
higher expenses in cutting operations for the company, in
addition to reduced cut quality and decreased productivity. To
illustrate the difference in performance between the genuine
and counterfeit consumables, Hypertherm proposed the idea of
conducting some trials in the factory. “We were initially
reluctant to do the trials but Hypertherm continued to follow
up with us closely. Eventually, we were won over by their
sincerity and agreed to give it a try,” revealed Gupta.
Two separate trials - one with Hypertherm Cu+ consumables
and the other with Bharat Foils’ existing consumables - were
conducted simultaneously for three days under similar
conditions, on mild steel plates of varying thickness (8 mm, 10
mm, and 12 mm). As the trials progressed, the differences in
performance became apparent to Gupta. For the same amount
of cutting, Bharat Foils had to use three sets of counterfeit
consumables compared to just one set of genuine consumables.
The team also observed a significant increase in cutting speed
(around 68% on average) with the use of the genuine
consumables. During the trial, it was also noted that the
counterfeit consumables had inconsistent lifespans, with the
first set getting damaged after just 9 meters of cutting.
Quality-wise, the machine fitted with genuine consumables
also delivered parts with better hole and slot cut quality. Upon
assesing the results, Gupta became convinced of the benefits
brought by the use of genuine consumables, and immediately
made the decision to switch to Hypertherm’s consumables.

Since switching to genuine consumables, Bharat Foils has
experienced smoother operations, lesser down-time, and
better customer service levels. These benefits have led to a
significant overall improvement in their manufacturing
process, notably in the areas of productivity, cost
effectiveness, and customer satisfaction.
“With Hypertherm’s consumables, our consumption level
has gone down by 40% while the quality of our cutting has
improved greatly. Our customers have also started to notice
the differences in our products. Now, the company is growing
rapidly because our productivity has increased, and I’m able to
offer a high quality product that is on par with my competitors,”
said Gupta.
To Bharat Foils, their relationship with Hypertherm is one
that they are keen on maintaining in the long run. Moving
forward, Gupta intends to adopt other cutting solutions to
enhance Bharat Foils’ operations, with high definition plasma
cutting systems being next on his list.
More than just a manufacturer and supplier of cutting
solutions, Hypertherm endeavours to offer close support to
its customers, allowing them to fulfil their business goals.
This level of dedication was keenly felt by Bharat Foils
through this episode. “Hypertherm is not merely providing
me a machine. They are giving me technical support and
after-sales service. They’re here to improve my company’s
productivity, and we appreciate this partnership with them,”
concluded Gupta. ☐
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Role of IoT in strengthening SME sector
Today, digital technologies are unleashing change on a scale and
pace not seen before – disrupting industries, redistributing wealth
and creating new winners and losers. A critical part of having a more
equitable, sustainable division of the value created by these forces
will be the role of SMEs in our economy. This article explores how
the SME sector can leverage these technologies to drive the benefits
of growth to a broader section of the population.
The internet of things (IoT) is poised to usher in the next
wave of innovation in the cycle, which started with the industrial
revolution of the 18th century. Just as the industrial revolution
empowered companies to create enormous wealth by harnessing
the energy from steam to mechanising production, IoT enables
firms to transform their businesses by leveraging data from
machines and turning them into insights and action.

SME sector: Creating an ecosystem
Today, digital technologies are unleashing change on a
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scale and pace not seen before – disrupting industries,
redistributing wealth and creating new winners and losers.
A critical part of having a more equitable, sustainable
division of the value created by these forces will be the role
of SMEs in an economy and how they can leverage these
technologies to drive the benefits of growth to a broader
section of the population.
The ‘Make in India’ initiative aims to boost the contribution
of the manufacturing sector from 15% to 25% of GDP by 2022.
While a lot of the focus is on attracting FDI and the jobs that it
promises for the Indian workforce, the role of the SME sector
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in creating an ecosystem, building world-class capabilities and
competing in new markets is critical.
By employment impact, manufacturing is the industry that
is most affected by automation. As per a paper by Daron
Acemoglu of M.I.T. and Pascual Restrepo of Boston University,
for every robot per thousand workers, up to six workers lost
their jobs. Given that even China, which had pulled millions of
people out of poverty by taking advantage of labour arbitrage, is
investing heavily in robots for manufacturing, it is critical that
Indian SMEs look to build new capabilities to thrive in this new
economy and look beyond labour costs as their primary
competitive advantage.

Digital transformation initiatives
There are three broad areas which manufacturers need to
look at as part of their IoT & broader digital transformation
initiatives. These include:
1. Connected plant: Improving the operational efficiency of
physical plant assets, workers and associated processes
resulting in improved asset utilisation, reduced operating and
maintenance costs, while improving uptime and production
2. Connected enterprise: Improving the operational efficiency
of an enterprise resulting in higher productivity of
employees, lower cost of IT infrastructure and optimised
supply chain performance
3. Connected customer: Improving the effectiveness of
marketing, sales and support of products and creation of new
business models to increase revenue

Priorities for the SME sector
While IoT offers a full range of possibilities of the palette
above, SMEs need to focus on specific priorities, as follows:
Connected manufacturing: Manufacturers can integrate the
shop floor data with enterprise data and apply analytical
models to improve efficiency, utilisation and reduce process
defects. An auto component leader has enhanced operational
efficiency, reduced energy costs and improved capacity
utilisation by collecting real-time data of various parameters
across production machines.
Connected assets: Manufacturers can leverage IoT and
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advanced analytics to improve monetisation of their installed
base by collecting data about machine performance, customer
behaviour, environmental conditions to understand their
customers’ needs and providing new services to address them. A
leading construction equipment manufacturer connects with its
machines in the field and remotely monitors the real-time
health and performance of its assets on the ground and delivers
value to its dealers and end customers.
Connected supply chain: Connectivity, IoT and collaborative
platforms drive real-time end-to-end visibility, information
exchange with suppliers & customers and agile decision making,
thereby reducing risk from disruptions. As real world objects
are getting embedded with sensors, the flow of goods and
information is converging. This gives organisations granular
visibility on location, availability and expected delivery times on
the supply side while capturing customer trends and keeping
delivery promises on the demand side enabling leaner, more
agile and more responsive supply chains.
Connected product & service: Today, after a manufacturer’s
product reaches the end user, the manufacturer has no idea on
how the customer is using the product, where it is being used,
its current state and so on. However, once a product begins to
return data to the manufacturer, new services such as remote
diagnostics, proactive maintenance, usage-based insurance,
fraud detection and product upgrades can be enabled. SMEs
including tool manufacturers are collecting data from their
tools, which can be used to schedule predictive maintenance
or tool changes, which helps avoid tool breakdowns and
reduce setup times. There are several ways in which IoT can
change the way one runs their service business. Pre-emptive
service triggers actions, based on evidence of the impending
failure of equipment in the field. IoT also enables companies
to use real-time information of equipment health and
predictive analytics to bring the right technician and the right
part at the right time to the customer or use remote diagnostics
and fix to improve productivity.
In conclusion, it is fair to say that IoT can enable a whole
range of options including business model plays and SMEs
would do well to focus on driving internal efficiencies through
connected manufacturing, staying connected with their
customers and products, growing their service revenues and
improving supply chain visibility. ☐
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Cost-efficiency
with Additive
Manufacturing

I MA G E C O U RT E S Y: TRUMPF

The second part of the article deals with the
technological innovations witnessed at EMO
Hannover 2017 in the field of Additive
Manufacturing, along with highlighting the
fact that it will indubitably favour a more costefficient deployment of this young technology
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From a technological viewpoint, many innovations were
spotlighted at EMO Hannover 2017 in the field of Additive
Manufacturing. Besides new machines for producing additive
components, numerous exhibitors showcased new process
variants, and demonstrated their capabilities as exemplified by
innumerable additively manufactured components.
The proportion of additive manufacturing in the
industrial environment continues to increase. This trend
was discernible almost everywhere at the EMO Hannover,
due not least to the numerous impressive additively
manufactured application examples at various stands, with
which the exhibitors showcased their hardware and software
solutions. Additively manufactured products can not only
be manufactured for optimum load-bearing capacity and
weight by generatively building up bionic structures, but
also permit the integration of additional functions, such as
selective internal heat dissipation through integrated cooling
channels. For metal printing, two processes currently
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predominate: the powder-bed process and laser deposition
welding. Criteria for creating structures from the powder
bed are primarily the high degree of design freedom, and
fine resolution with 30 micrometres.

Powder-bed-based technology
On its stand, EOS GmbH from Krailling exhibited an
additively manufactured injection head for a rocket engine
from the Ariane Group. By using powder-bed-based
technology, the construction time could be reduced from three
months to 36 hours, the costs halved, and the number of
individual parts reduced from 248 to a single component. One
issue gaining steadily in perceived importance is quality
assurance in generative manufacturing, particularly when it
comes to safety-relevant components for aircraft construction.
In conjunction with MTU Aero Engines AG, EOS creates
solutions that monitor the system’s general status by means of
numerous sensors. Optimum layer quality is additionally
assured by camera-based surveillance of the exposure process
and the melting behaviour of the material.

Laser deposition welding
Besides the powder-bed process, the technology firm
Trumpf from Ditzingen showcased at its stand the process of
laser deposition welding, which enables build-up rates to be
achieved that are ten times higher than the ones obtained in
the powder-bed process. Here, the laser creates a melt pool on
the component’s surface, into which metallic powder is
inserted via a nozzle. This production process is used for
applying wear-protection layers, repairing components, and
for creating new structures. The Trumpf lasers could be viewed
in operation on the multi-tasking machines of the Laser EX
series, which the Japanese machine tool manufacturer Okuma
was premiering in Europe on the stand opposite.
Consistently harmonised solutions from a single source,
from the CAD/CAM software to combined machining of the
finished part, were presented by the machine tool
manufacturer DMG Mori, Bielefeld. With the new Lasertec
SLM, components up to a maximum size of 300 mm x 300
mm x 300 mm can be created from the powder bed. The
premiered Lasertec 65 3D even produces components with a
diameter of 650 mm and a maximum height of 560 mm in an
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additive process. This machine, designed purely for additive
manufacturing with the powder nozzle, requires, compared
to the hybrid model, 45 per cent less footprint, and offers not
only a 40 per cent larger work space but also technological
innovations like different track widths, higher laser ratings
of up to 4 kW, and manufacture featuring reactive materials
like aluminium and titanium.

Additive 3D coating technology
Functional layers and component structures are created
entirely without lasers using additive 3D coating technology
from the machine tool manufacturer JG Weisser Söhne
GmbH & Co KG in the Black Forest. Using a patented process,
simple semi-finished material is rotationally imprinted onto a
component’s surface, melted by the friction this generates,
thus converting the semi-finished material into a component.
The experimental machine showcased at the EMO Hannover
offers for additive deposition a work space of about 800 mm x
300 mm x 150 mm. Basically, however, there would be a
potential for utilising the technology on machines with
different work spaces, and besides additive deposition,
combining it with further machining units for mechanical
reworking. According to this company, the advantages
compared to the laser-based additive manufacturing process
featuring a powder bed are that the semi-finished materials
are 10 to 30 times more affordable, that the deposition rates of
two litres per hour are 20 times higher for aluminium and
even up to 100 times higher for steel. One significant
disadvantage, however, is that currently, no complex
structures can be created.

Metal-powder deposition
The metal-powder deposition process of Hermle
Maschinenbau GmbH from Ottobrunn does not require any
lasers either. In this thermal injection process, metal powder
is accelerated to very high velocities with the aid of a carrier
gas and applied layer by layer via a nozzle onto the
component’s surface. The advantages of this process are that
there are hardly any restrictions on the choice of material,
provided that it is available in powdered form, and that it is
possible to apply up to seven different materials in any
desired mixing ratio on free-form surfaces. Other advantages
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are the low temperatures of 200°C to 300°C and the good
amenability to a combination with subtractive mechanical
machining processes, such as milling or turning, in a
machining centre.

Software package for additive metal manufacturing
With the 3DXpert holistic software package, the American
company 3D Systems from Rock Hill, South Carolina, offers a
complete software package for additive metal manufacturing.
This manufacturer, which itself also produces machines in the
field of Additive Manufacturing, thus presented a solution
constituting a producer-/process-independent variant for
creating additive components. After the data have been
imported and the component has been positioned, it is easy to
subsequently create and optimise its structures and support
geometries for the production operation. Then both the printing
strategy for individual segments of the component is defined,
and the scanning tracks are calculated. Since after additive
manufacturing, it will be necessary to rework individual surface
areas and remove support geometries, the software also offers a
part-step for this step in the process as well.

Start-ups in the technological environment
To enable large components to be flexibly and costefficiently machined irrespective of the component’s
dimensions, the start-up Picum MT, created by the Institute of
Production Engineering and Machine Tools (IFW) at Leibniz
University in Hanover, is adopting fresh approaches. Instead
of bringing the component to the machine tool, the Picum
One, an intelligent tool robot weighing about a mere 100 kg
with its own single-software solution and innovative
metrology, is brought to the component. According to the
start-up, procurement and operating costs are thus avoided, as
are inaccuracies increasing with the machine’s size. The Picum
system docks with any desired component, and automatically
determines its position in the space to an accuracy of 15 µm.
The prototype is fitted with five-axis kinematics and a 7.5-kW
milling spindle, and handles tasks like drilling, milling and
grinding. In future stages of development, expansions to the
system will be able to perform additional jobs like measuring,
laser-cutting, and 3D printing. ☐
Courtesy: VDW
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Sustainable manufacturing
through lean manufacturing

Lean manufacturing has gained popularity as it results in lower
material and labour costs and greater production revenues. This
article focuses on the benefits of lean manufacturing in relation
to green manufacturing while exploring the linkages between the
two. A read on…
Sustainability is about meeting the needs of today without
compromising on the needs of the future. The challenge today is
to think holistically about the way a company does business in
order to not compromise the future. In recent years, many
companies have established a fundamental goal to minimise the
environmental impact while maintaining high quality and
service for all business processes and products. This is commonly
referred to as sustainability or green manufacturing.
Sustainable manufacturing is the creation of manufactured
products that use processes that minimise negative
environmental impacts, conserve energy and natural resources,
are safe for employees, communities, and consumers and are
economically sound. Green Manufacturing is part of a
continuous improvement strategy helping manufacturers to
improve their productivity, profitability and competitiveness.
The benefits of Green Manufacturing include reduced scrap and
rework, reduced hazardous wastes, improved environmental
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performance, prevention of compliance and liability costs,
reduced quantity of raw materials, resource and energy required
to realise your product.

Lean principles
As most manufacturers are starting to realise, the quest to
become green takes them right back to the lean manufacturing
approach. Lean principles involve a systematic approach to
identifying and eliminating waste through continuous
improvement. This is one of the key ways to enhance
environmental performance.
Lean manufacturing is a set of continuous improvement
activities closely connected with the Toyota Production System
(TPS) and Just-In-Time Manufacturing systems. One emerging
working definition of Lean is the elimination of waste
everywhere while adding value for customers. Green seamlessly
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integrates with Lean Manufacturing practices to optimise
processes resulting in improved environmental, worker health,
safety and energy performance.
Any waste creates inefficiency and erodes the sustainability
of the enterprise – whether it is waste of human talent, effort or
the transportation of unnecessary materials. Generating waste
costs money. One pays for it three times over—when they buy
it, when they process it and when it is disposed.

Evolution of lean manufacturing
The idea of lean manufacturing as a protocol in itself was
originated by Toyota in the early twentieth century. Toyota’s
process, known as the Toyota Production System or TPS, involves
two key points—the elimination of waste (known, in Japanese, as
muda) and the streamlining of processes (known as mura). Lean
manufacturing identifies wastes as coming from three sources—
‘muri’ wastes, which occur during the planning process and result
in unnecessary process steps or work; ‘mura’ wastes, which are
due to inconsistencies in the processes themselves; and ‘muda’
wastes, which occur during the actual production process itself.
The four goals of lean manufacturing systems are as follows:
Improving quality: For most customers, quality at a competitive
price is an important objective.
Eliminating waste: Waste is any activity that consumes time,
resources, or space but does not add any value to the product or
service. There are seven types of waste—transport, which is the
unnecessary movement of materials; inventory, which is the
excess inventory not directly required for current orders; motion,
which is the extra steps taken by employees because of inefficient
layout; waiting, which is periods of inactivity; overproduction,
which occurs when production should have stopped; over
processing which involves rework and reprocessing; and defects,
which do not conform to specifications or expectations.
Reducing time: Reducing the amount of time it takes to finish
an activity from start to finish is one of the most effective ways
to eliminate waste and lower costs.
Reducing total costs: To minimise cost, a company must produce
only according to customer demands. Overproduction increases
a company’s inventory costs because of storage needs.

Case study of Toyota
Toyota’s official formulation gives seven deadly wastes of the
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modern workplace and designs its business strategies to fight
them. These wastes include overproduction, transportation,
waiting, inventory, motion, over processing and defects. By
eliminating excess movement, products that cannot be used, idle
time where workers or machinery are not in use, or any of these
other items, money can be saved and thereby made, without
affecting the price the customer pays at the counter.
The story of lean production chronicles the ideals and the
shaping forces behind Toyota’s methods and boils the process
down to six simple steps. First, the value must be specified in the
eyes of the customer. The most important part of any business
venture is the existence of someone who would be willing to pay
for the offering.
The second step is to identify the value stream and begin to
eliminate waste. Value stream is a term that efficiency experts
use to determine exactly which processes in a production line
actually add value to the finished product. When evaluating a
value stream, experts check each step in a process and, if that
step does not actually add any value to the final product, that
step can be removed.
The third step is making value flow at the pull of the customer.
A key thing to remember in manufacturing is that what one does
and sells should be decided by what the customer wants. The
fourth step is to involve and empower employees. At the heart of
every corporation are the people who work for it. Without
dedicated employees, a corporation simply cannot succeed.
Loyalty, dedication, and good work ethic can make a far bigger
difference than any small mechanical change one can make. The
final step is to ‘rinse and repeat’. No process is perfect, which
means something quite simple: every process can be improved.

Systems approach
Lean manufacturing looks at manufacturing from a
systems perspective, which includes a thorough evaluation of
upstream and downstream process inputs and outputs. Viewed
this way, suppliers and customers play a critical role in
successful lean manufacturing. Heavy emphasis is placed on
design and innovation and obtaining input from supply chain
partners, individuals and organisations.
With green initiatives, a company becomes a leaner and
more efficient organisation. Most companies have done
projects as an installation of solar panels. The company has
replaced the average light bulb with energy-efficient lights and
added motion sensors in all areas. The leading similarity
between the benefits of lean and the benefits of green is waste,
and so it makes perfect sense that in order to achieve higher
levels of environmental performance, the organisation must
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first adopt the principles and practices of lean manufacturing.
1. Equipment reliability: When implementing lean within
organisations, equipment reliability is the predominant
foundation element. Improvements geared towards
improving equipment reliability have distinct linkages to
environmental performance, such as, reducing the
amount of product and raw material waste. When
bridging the environmental gap, organisations should
evaluate the energy consumption of each engineered
alternative as a sustaining cost category. Solutions or
alternatives that effectively utilise higher efficiency
motors will find that alternative fuels cost less over the life
cycle period, whether it is five, 10 or 30 years.
The additional benefit of a green-focused life cycle cost
analysis is that it will be easier to identify oversized equipment
that could be replaced by smaller, more energy-efficient
alternatives. In many cases, organisations tend to over-engineer
their plant assets and, therefore, spend more than they should to
operate and maintain the system or asset over the life cycle period.
2. Operator care programmes: This focuses on developing
standards of practice within the operating unit, which
decrease variation in the manufacturing process and reduce
the amount of product and raw materials waste. This can be
done by training operators in better standards of loading,
starting and operating manufacturing equipment. Operator
care programs also help manufacturers to improve
workplace safety and reduce lost workdays.
3. Kanban: Kanban or pull-systems established within the
manufacturing process, have greatly contributed to
material and waste reductions. Kanban practices are
designed to provide the right materials at the right time to
support manufacturing needs. This concept focuses on
reducing excess inventories of raw materials or work-inprocess materials, which cannot be consumed immediately
by the production cycle. Cell-based manufacturing
processes that signal a pull for materials based on the
demand for product can significantly reduce raw material
consumption, decreasing the amount of waste material
delivered to landfills as well as reducing the demand on
raw material resources.
Combining lean manufacturing with green techniques can
cut costs, increase productivity, grow and retain jobs, implement
sustainable practices and make a company and their products
more appealing to the environmentally conscious marketplace.

Applications of lean manufacturing
The lean manufacturing ideal applies to more than just
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industrial processes. No matter how autonomous machines
and production lines get, humans are still running it and a
streamlining of the human process is necessary for any
manager or CEO who wants a truly efficient company. Toyota
implements a mentoring system, strongly supported in Japan,
which is meant for bring promising employees up through the
system and ensure that the company is run by the most
qualified individuals who, when they get to a high level
position, have already been mentored and educated so as to
fulfill that task. This is known as the Senpai and Kohai
relationship in Japan and it is key to making an efficient
business structure.
Toyota also advocates the use of lean Sensei, which is
essentially the use of third party contractors and educators to
bring new ideas into a corporation so as to provide unbiased
outside advice to perform tasks, which only temporarily exist
and for which it would be inefficient or not cost worthy to
train full-time employees.

Limiting the environmental impact
Manufacturing is showing with increased frequency that
companies incorporating lean practices in manufacturing are
becoming more green. This is especially true for companies
that integrate a number of proven methods e.g. ISO quality
and environmental management systems, to meet
environmental compliance and stakeholder needs. This is
more rapidly accomplished with a dedicated corporate
commitment to continual improvement and incorporating
‘triple top line’ strategies to account for environmental, social
and financial capital. As manufacturers utilise lean
manufacturing systems, companies are not only being more
profitable for their bottom line but are also using less resources
such as raw materials, electricity, gas, water and transportation
costs to limit their impact on the environment. Thus, it is safe
to say that lean manufacturers are probably some of the
greenest companies on the planet. ☐
Advt

Precision tool
holders for
machining centers
Whether you are a large or small
company, you will ﬁnd our knowhow
offers you the ideal custom solution
for your tool holder needs.

machining.in@suhner.com
Mobile: 99723 00933
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Embracing the data-driven digital revolution
Data is an important asset especially in today’s organisational ecosystem, which consists of
data-driven decision-making within the digital landscape. Emphasising on this, CII-Pune
recently organised a conference in Pune, marking the second edition of the CII Manufacturing
Excellence Conclave. A post-event report…
The Confederation of Indian Industries (CII)—Pune
recently held a conference on the second edition of the CII
Manufacturing Excellence Conclave in Pune. The summit
brought forth expert insights from top executives and
successful organisations that use manufacturing excellence as
a differentiator. The dignitaries, who were present for the
inaugural session of the conference, include Ram Shinde,
Minister of Water Conservation & Protocol, Government of
Maharashtra; Abhay M Pendse, Co-Convenor, Forum on
Operational Excellence & Vice President & Head – Shindewadi
Works, Godrej and Boyce Mfg Co Ltd; Alakesh Roy, Convenor,
CII Forum of Operational Excellence & Managing Director,
Zamil Steel Buildings India; Viren Joshi, Vice Chairman, CII
Pune Zonal Council and CEO & President, Sigma Electric
Manufacturing Corp; Nitin Chalke, Chairman, CII Pune Zonal
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Council & Managing Director—India, Eaton and Atul
Narkhede, CEO, Great Software Laboratory. It was attended
by 130 participants across the industry.
The seminar focused on the trends and technology that
enable ZED manufacturing and also presented case studies
and success stories of the ‘Make in India’ programme with a
focus on operational excellence through innovation and
integrating data-driven approach to manufacturing.
Additionally, a report was also released on the topic of ‘Datadriven Manufacturing’ at the summit.

Data-driven digital revolution
India is expected to be the 5th largest manufacturing country
in the world by 2020. While India is becoming the most

EM | Apr 2018

REPORT | EVENT

The seminar focused on the trends and technology that
enable ZED manufacturing and also presented case studies
and success stories of the ‘Make in India’ programme

attractive destination for FDI, a data-driven digital revolution is
parallelly creating the need for robust and sophisticated
analytics tools to gain insights that can improve not only
operational performance but also create new business and
market opportunities. This analogy applies to every industry
which intends to use digital data and systems.
Data is an asset that lives and flows in one’s organisational
ecosystem and does not require importing data from external
systems (value chain). Organisations have historically managed
several assets such as plants, equipment, machines, inventory,
cash and intellectual property for their competitive advantage.
However, in today’s digital world, data is also an asset, which is
more readily available and easily gathered than ever before. It
manifests itself in different ways at every step of the manufacturing
value chain. Thus, the new data-driven digital landscape would
provide organisations with the ability to capture and track data at
all touch points of the value chain, helping businesses explore and
identify new opportunities for enhanced decision making.

Assessing digital maturity of
manufacturing industry
The recent CII-GS Lab research assessed the digital maturity
of the manufacturing industry for ‘data-driven decision
making’. The study highlighted that 83 per cent of the industry
is gearing up to reach ‘the tipping point’ for increasing their
digital footprint to achieve higher efficiency and throughput. As
of today, the industry is coping with low data and process
digitisation – thus limiting their use of digital technology to
drive operational excellence.

Discovering digital leaders
Certain misconceptions like implementing a data-driven
approach is a lengthy and complicated process, data-driven
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solutions can come only at high costs, digital transformation is
associated with Big Data, etc came to light through the study.
The study also helped discover digital leaders, who comprise of
5 per cent of the industry and who are quantifiably outperforming
with the help of data and digital technologies to achieve data
monetization. Higher organisational behaviour, which include
strong leadership skills to strategise and manage digital
roadmap, has helped digital leaders to take a proactive approach
towards data-driven decision-making.
The study also acts as a guide to organisations through a
systematic journey, along with a quantifiable Digital Advancement
score so as to help businesses benchmark themselves to determine
where they stand in the digital transformation journey. It further
highlights that although data digitisation is 51 per cent on an
average, process digitisation across organisations is averaged at
an even lower value of 31 per cent. However, this is a natural
outcome of the low level of data digitisation.

Digital transformation: The journey ahead
The Indian manufacturing industry needs to gear up by
overcoming some of the common challenges like data stored in
siloes; lack of historical data analysis for identifying trends and
patterns; under-utilisation of investments in ERP; inability to
measure key parameters digitally, to name a few. The Government
of India, as part of the Make in India initiative, harbours an
ambitious goal of increasing the contribution of manufacturing
industry to its GDP from 16 per cent to 25 per cent by 2020.
To achieve these targets, it is imperative that the Indian
manufacturing
organisations
implement
the
digital
transformation programmes successfully. The study further
provided a concrete roadmap for organisations to make digital
transformation a practical, easy-to-understand journey along
with a locally developed approach to enhance competitiveness. ☐
Courtesy: CII
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Machine tool measuring system

Tool holders

ACOEM offers MEAX MT20 machine tool measuring system that enables one to
carry out a full check of the geometric status of a turning centre in less than 30
minutes. The instrument measures the
geometry and movements in four simple
steps. The tailored software takes one
through the measurements, thus, allowing
MEAX MT20 to be used by anyone. The
measurements are performed with four
sensors wirelessly connected to the MEAX
display unit, which displays the result
directly. The measurements are saved
and can then be transferred to create
additional documentation. MEAX MT20
sensors are high-precision instruments
and will provide accurate measurements
MEAX MT20
down to 0.001 mm. The complete system
comes supplied in a small robust case
which is easy to carry around with you. To check that the machine’s movements
run straight without any pitch and roll, a solution with multiple sensors is
required. For this, MEAX LR sensor is positioned on the machine bed and the
LM sensor is fitted to the tool holder using the attachment supplied.

Allied Machine & Engineering has announced its new GEN3SYS® XT Pro line
of high penetration drilling products. The product line features enhanced
holders and inserts with three unique geometries, and two advanced coatings.
Combining
specific
geometries and coatings
to create the optimal
solution for different
machining materials, this
next
level
of
the GEN3SYS® high
GEN3SYS® XT Pro
penetration
drilling
product line delivers top
results. GEN3SYS XT Pro inserts have been designed specifically for ISO
material classes, making tool selection easy. They are offered for steels (class
P), cast irons (class K), and non-ferrous materials (class N). The drill inserts
come in diameters ranging from 11 mm (0.4331 inches) to 35 mm (1.378
inches), and are available in 0.1 mm (0.004 inch) increments. The inserts
designed specifically for steel and cast iron have new AM400 series coatings,
which provides increased wear resistance and tool life. Inserts for non-ferrous
materials are coated with titanium nitride (TiN). Allied Machine recently
purchased a majority of the shares of Wohlhaupter India.

ACOEM Group India | Vadodara
Email: ramesh.mistry@acoemgroup.com | Tel: +91-9879527706

Wohlhaupter India | New Delhi
Email: appeng@alliedmachine.com | Tel: +91-11-41827044

CAD software

Tandem press line with robots

Autodesk has introduced significant enhancements with the launch of the
latest versions of AutoCAD 2019 and AutoCAD LT 2019. A key update to
AutoCAD 2019 is access to
industry-specific
features
and functionality of seven
specialised toolsets with just
one product. Prior to this,
users could choose to
subscribe individually to
seven AutoCAD toolsets,
AutoCAD 2019
namely
Architecture,
Mechanical, Electrical, Map
3D, MEP, Raster Design, and Plant 3D. With access to any, or all, of the seven
specialised AutoCAD toolsets, customers who subscribe to AutoCAD 2019
including specialised toolsets can choose from more than 750,000 intelligent
objects, styles, parts, features and symbols when drawing. This will enable
them to speed up their workflows and be more efficient as their business
needs to evolve. Included in AutoCAD 2019 and AutoCAD LT 2019 is access
to the new AutoCAD web app and mobile app. This enables users to access
original AutoCAD directly from their web browser, as well as their rich DWG
files – not just PDF files – and core 2D drafting and editing tools.

DEES Hydraulic offers tandem press line with 2,000 tons workload capacity
along with Yaskawa robotic arms. The automated press lines’ left & right
moving strengthens the tool for
quick heavy die exchanging. The
customised press line is recently
installed in major automotive part
manufacturing plant at Ford in
China. The solution of whole
design with the automation and
transfer system is integrated by
DEES Hydraulic. DEES Hydraulic is
established in 1976 as the leading
Tandem Press Line + Yaskawa robot
manufacturer of hydraulic presses
in territory of Taiwan to offer safe
and simple process for use in sheet metal working environment. The company
provides customers with complete engineering and manufacturing solutions.
It also owns a great team for the complete process from design to
manufacturing a hydraulic press in-house to ensure the best quality. For the
past 40 years, more than 4,500 machines and 45 tandem lines have been
built and exported to 75 countries in the world. It offers products that include
transfer press, triple action press, and deep drawing press.

Autodesk India | Mumbai
Email: madhurjya.kotoky@autodesk.com | Tel: +91-22-61539393

DEES Hydraulic Industrial | Taiwan
Email: sales@spc.com.tw | Tel: +886-2-26018661
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Thermal imaging camera

Energy chain

Flir has introduced the entry-level E53 advanced thermal imaging cameras
that offer the superior resolution and range
performance needed to quickly identify hot spots
and discover potential points of failure in
electrical distribution and mechanical systems.
With 43,200 pixels resolution and a more vibrant
LCD screen than any other pistol-grip camera,
the E53 makes it easier than ever to diagnose
problems—even at a distance. Avoid costly
shutdowns and lost production time through
regular predictive maintenance routines with
these rugged, intuitive cameras and improve
plant reliability & safety and make your work
E53
easier. The E53 offers wide temperature range
from -20°C to 120°C with FOV of 24° × 18° &
5MP digital camera. It detects temperature differences as small as <0.04°C
(24° lens) for immediate identification of failing components. Its MSX®
image enhancement adds the depth and detail to image. The E53 also
features rapid-response touchscreen with intuitive new user interface. The
company is a leading solution provider in the design and manufacture of
thermal imaging infrared cameras.

igus introduced energy chain E2.10 that offers cable-friendly design and a
quick and easy assembly, thanks to the simple e-chain opener. Spacesaving, strong and easy to
assemble - these are the
requirements
for
many
machine components. This is
true everywhere from general
mechanical engineering to
medical technology. To meet
these requirements, igus has
come up with the low profile
E2.10 e-chain
E2.10 e-chain with an inner
height of 10 millimetres and
the smallest bend radii especially for very small installation spaces. The
links of the series consist of only two parts: the bottom/side part and a
crossbar. They have a quiet operation, a cable-friendly design and are easy
to assemble, thanks to the chain opener. Lightweight, yet sturdy and
strong, the E2.1 series is suitable for a wide range of demanding application
scenarios. Therefore, the company has now further expanded the E2.1
product range with three new sizes with 26, 38 and 48 millimetres
inner height.

FLIR Systems | New Delhi

igus (India) | Bengaluru
Email: Harish@igus.in | Tel: +91-80-49127809

Email: flirindia@flir.com.hk | Tel: +91-11-4560-3555

Quick change tooling system

Rotary modules

Kennametal offers new Turret Adapted Clamping Units called as KMTM
product line. The company has recently partnered with global lathe tool
specialist, EWS Tool Technologies, to
manufacture and support this series
of KM adapters. Together, the two
companies plan to redefine how
shops will tool up the turrets on their
DMG Mori, Okuma, Mazak, Haas,
Doosan, Nakamura, Hwacheon, and
Hyundai lathes, with more to come. In
recent years, one specific trend has
Turret Adaptive Clamping Units
been witnessed, wherein the machine
shops apparently choose to take the
path of least resistance and use the standard turret tooling that comes with
their CNC lathe. Turret adapted clamping units support this opportunity by
replacing the standard block-style turret tooling with quick-change capable
adapters made specifically for your brand of CNC lathe. This is true for both
VDI and BMT-style turrets, whether they are rotating and static, and for
toolholders with axial, radial, and even angular orientation. This makes it
much easier to implement quick-change and also reduce total tooling costs.
Also, concerns over toolholder rigidity are eliminated.

SCHUNK has expanded its line of standard gripping system components with
respect to electric rotary modules. Whether for highly dynamic electronic
assembly, freely positionable
rotary indexing tables for
assembly applications or powerful
rotary actuators for heavy loads –
the extensive line of mechatronic
modules from SCHUNK, with more
than 300 standard components,
offers the right mechatronic rotary
ERS rotary module
module for every dimension. The
versatile SCHUNK ERS rotary
module was developed for rotary motions in the middle load range, which is
most in demand. The most compact mechatronic rotary module currently
available on the market has a height of only 66 mm in size 170. The endlessly
rotating SCHUNK ERD miniature module, the world's only torque motor with
an integrated air feed-through and absolute position measuring system is
suitable for assembly applications. It is available in three sizes with nominal
torques of 0.4 Nm, 0.8 Nm and 1.2 Nm and can be used to implement spacesaving, high-torque and high-speed assembly systems that also fulfil the
stringent requirements.

Kennametal India | Bengaluru
Email: bangalore.information@kennametal.com | Tel: +91-80-480-57369

SCHUNK Intec India | Bengaluru
Email: info@in.schunk.com | Tel: +91-80-40538999
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Solid-carbide cutting tools

CNC universal cylindrical grinding machine

Seco Tools recently added new JPD and JC end mills to its line of Jabro™
products developed specifically for cutting composite materials. These end
mills consist of four new
geometries that bring
fast,
efficient
cutting
to applications involving
workpiece materials such
as carbon and glass fibre
composites as well as Jabro products
carbon reinforced plastics
(CRFP). The JPD group of solid-carbide end mills, which consists of the
JPD880 square end mill, JPD850 ball nose end mill and JPD840
compression-type end mill, features brazed polycrystalline diamond plates
to achieve fast, efficient cutting and long tool life. Main PCD-plated bodies
include through-coolant channels for highly effective chip and dust
evacuation. The JPD880 and JPD840 end mills are available in diameters
that range from 6 mm to 16 mm, while the JPD850 covers diameters from
4 mm to 16 mm. Two PCD plate lengths – normal and long – are also
available for the JPD880. The JC solid-carbide end mill group, which
includes the JC875 solid-carbide router, delivers superior surface finishes
via a special edge treatment.

STUDER has expanded its product portfolio and introduces a new CNC
universal cylindrical grinding machine to the market - the favorit, with a centre
distance of 1600 mm (63”).
This CNC universal cylindrical
grinding machine is designed
for grinding both single part
and series production and can
be fitted with automation. With
various options such as
measuring control, balancing
system, contact detection and favorit
longitudinal positioning, it can
be subsequently adapted to other grinding tasks. The favorit is a very
reasonably priced machine. As with all STUDER cylindrical grinding machines,
the proven machine bed made of solid Granitan® ensures maximum precision,
performance and safety. The full enclosure provides an optimal view of the
grinding process. The wheelhead, which can be automatically positioned
every 3°, can accommodate a belt-driven external and internal grinding
spindle. Thanks to the practice-oriented STUDER grinding software, with its
proven Studer-pictogramming, even less experienced users can program
grinding and dressing cycles quickly and efficiently.

Seco Tools | Pune
Email: seco.india@secotools.com | Tel: +91-2137-667300

United Grinding India | Bengaluru
Email: sudheendra.c.r@grinding.ch | Tel. +91 80 30257 606

Advt

Battery-operated straight grinder
Suhner has introduced battery-operated straight die-grinder, ASC 22 that
can be used for tough-to-reach areas that need sanding, milling and
drilling, wherein power is not always
available in these places. With a
rotation speed of 22,000 rpm, the
ASC provides the user with a handheld, mobile, high-performance tool.
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 great for other sectors
where quality is the major priority
such as the fire services, emergency
services,
or
for
locksmiths, ASC 22
caretaking and maintenance. The
ASC 22 is reliable and gets the work done rapidly, all without being attached
to a power supply. It is not only highly effective, but also silent. The ASC 22
is the best choice for grinding with formed abrasives, for milling with
carbide cutters and for drilling with normal or carbide drills. It is lightweight
at just 1.9 kg, including its battery pack.
SUHNER India | Bengaluru
Email: abrasive.in@suhner.com | Email: +91-80-27831108
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