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Roadmap for innovation
“Over the next decade,
there will be newer
verticals and opportunities
for auto-component
manufacturers, who
would need to adapt to
the change via systematic
research and development”

The auto-components industry accounts for almost 7% of India’s GDP and employs
as many as 19 million people, both directly and indirectly. The industry has experienced
healthy growth over the last few years. According to the recent ACMA reports, India’s
exports of auto-components increased at a CAGR of 11.31%, during FY09-FY16. Going
forward, the Indian auto-component industry is expected to grow by 8-10% in FY 201718, based on higher localisation by OEMs, higher component content per vehicle, and
rising exports from India, as per ICRA Limited.
Moreover, the rapidly globalising world is opening up newer avenues for the
transportation industry, especially while it makes a shift towards electric, electronic and
hybrid cars, which are deemed more efficient, safe and reliable modes of transportation.
Over the next decade, this will lead to newer verticals and opportunities for autocomponent manufacturers, who would need to adapt to the change via systematic research
and development.
For automotive suppliers to realise more profitable innovation, they need to consider
opportunities to optimise designs and improve validation earlier in the development
process; enable cross-discipline development in a unified environment; quickly adapt
to a changing global structure; and improve visibility into program execution and risk
management. I got an opportunity to deliberate on the challenges and opportunities in the
Indian auto-components industry, while bringing in new technologies and products to the
market, in a panel discussion in Aurangabad, Maharashtra, one of the auto-components
manufacturing hubs in India. The discussion eventually led to drawing a roadmap for
greater innovation, integrated manufacturing, and improved program planning and
execution, Have a look at the Event Report in this issue to know more on this topic.
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ACMA presents study on Indian automotive aftermarket
ACMA, the apex body of the auto component industry in India, recently 228.7 million across the country. The aftermarket is expected to reach ₹
announced the findings of its study – ‘Indian Automotive Aftermarket: The 75,705 crore (USD 13 billion) by 2019-20 exhibiting a CAGR of 10.5%.”
Road Ahead’. The study takes
Some of the key findings of the
a holistic view of the aftermarket
study are: the current total vehicle
business potential with the growing
population in the country is
impact of urbanisation in terms
estimated at around 228.7 million
of changing customer preferences,
vehicles according to state transport
choice of vehicle ownerships,
authorities across the country. Also,
evolving taxi market and a rise in
in the passenger vehicle segment,
pre-owned car segment. The study
the genuine OE spares account for
also highlights the average vehicle
around 40% of the total components
age in India and changing
consumption, while the remaining
replacement
frequencies
and
60% is split evenly between IAM
servicing patterns in passenger
(independent after market) branded
vehicles, two wheelers, commercial
parts and U-parts (parts from
vehicles, tractors and off roads.
unorganised segment). The IAM
Frost & Sullivan, ACMA’s
branded parts consumption is
knowledge partner for the study Dignitaries launch the study conducted by ACMA
highest in the CV segment,
conducted an extensive research
estimated at 50% of the total
through a wide coverage of interviews and data collection from various consumption, while the tractor segment exhibits the highest consumption
stakeholders in India. Speaking on the findings of the study, Vinnie Mehta, of U-parts at 40%. The report concludes with the coverage on the alternate
Director General, ACMA, said, “The Indian automotive aftermarket stood at fuel technologies in India, growing localisation of products and affordability
₹ 56,098 crore (USD 8.4 billion) in 2016-17 with a total vehicle parc of of such new age technology in vehicles.

Global machine tool business set to gather momentum
It was recently announced that EMO Hannover will be held from high-ranking international production experts from the global elite.
September 18 - 23, 2017. The fair is the most important indicator for Companies participating include Jyoti, ACE Designers, Forbes & Company,
technical trends and innovations in the
and many more. Elaborating further on
field of production technology. It also
this, Miller said, “This is why Indian
boosts investments in machine tools,
manufacturers need comprehensive
production solutions and productioninformation on new solutions for their
related services. Under the motto of
production operations.”
‘Connecting systems for intelligent
Exhibitors at the EMO Hannover
production’, VDW, EMO’s organiser,
2017 will include representatives from
will be focusing on digitisation and
all important vendor nations for India’s
networking for exhibitors and visitors.
industrial sector. Machine tool
Speaking on this, Christoph Miller,
manufacturers from more than 40
Trade Fair Director, VDW, said,
different countries, including over 400
“Experts expect networking to
from Asia, will be there spotlighting
trigger a quantum leap forward in
their production technology, ranging
terms of improving productivity and
from simple, sturdy and affordable to
competitiveness among users in EMO Hannover is the most important indicator for technical trends and
high-priced high-tech. Giving an explicit
all sectors.” This could also trigger innovations in the field of production technology
message to Indian trade visitors, Miller
an upturn in capital investment,
said, “There will be plenty to see at the
added Miller.
EMO Hannover on the topics of Industry 4.0 and automation in particular. It is
With 622 million euros in 2015, India ranks 12th among the most the ideal platform and is not meant just for big investors. We are especially
important manufacturing nations. 25 Indian exhibitors have already registered keen to encourage mid-tier users of machine tools to find out in detail what
for the EMO Hannover 2017, keen to showcase their range of machinery for the world of metalworking has to offer.”
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SEYI gives solutions on intelligent manufacturing machines

Siemens and Sumitomo Electric win order for HVDC link

SEYI recently announced that it will introduce the ‘Enriching Life through
Innovation and Technology’, which is an exhibit showing how new servo
technology and intelligent machines can be helpful to optimise the daily-used
products in human life. This
was displayed at booth
Q0362 of EXPO Dome at
Taipei Park, during TIMTOS
2017, Taipei International
Machine Tool Show. Speaking
on this, Claire Kuo, Chairman
& CEO, said, “The Automotive
industry has always been one
of the fastest growth engines
for SEYI. We will continue to SEYI will hold an exhibit which will showcase
work with customers in this how new servo technology and intelligent
industry, and focus on Tier-1 machines can be utilised
and 2 OEM customers. By
offering more advanced metal forming solutions and gradually increasing
energy sustainability, we are moving towards our target of becoming a global
top 5 stamping press manufacturer in the near future.” With the growing
challenges of intelligent manufacturing, SEYI focuses on sustainable
development by exploiting their professional field for metal stamping
technology, and reducing the required energy for intelligent manufacturing.

Siemens India and Sumitomo Electric Industries have been awarded an
order from Power Grid Corporation of India, the central transmission utility
of India, to supply a high-voltage direct current (HVDC) transmission
system. The size of the order won by the consortium is US $520 million,
of
which
the
share of Siemens
is
approximately
₹ 1,682 crore.
Speaking on this,
Sunil Mathur, MD
& CEO, Siemens
India, said, “The
grid-augmentation
project will go a
long way in delivering reliable, uninterrupted power to the state of Kerala.
This project demonstrates Siemens’ commitment to partner with the
Government of India in its vision of delivering 24/7 power for all. The
availability of reliable power transmission is key for India’s sustainable
progress. Most of the critical equipment for the project is being sourced
from factories in India, renewing our commitment towards 'Make in India'.”
Siemens will be supplying two converter stations with two parallel
converters, while Sumitomo Electric will be responsible for XLPE HVDC
cables in the DC circuit.

SKF voices against sale of counterfeit products

Swabian ‘Maultaschen’ at the Hermle AG trade meeting

As part of SKF India’s commitment to offer reliable products to its customers,
the company recently supported police authorities during the enforcement
actions in Pune on April 3, 2017 and seized a large number of counterfeit
products. The problem of counterfeit products has become more widespread in
the recent years and all
markets are now susceptible to
receiving these unpredictable
quality products of all brands
unknowingly. Speaking on this,
Shishir Joshipura, MD &
Country Head, SKF India, said,
“At SKF, the fight against the
sale of counterfeit products is
of utmost priority. Being a
customer centric organisation, SKF India joins the fight against the sale of
SKF will continue to protect our counterfeit products
customers’ interest in the best
possible way.” Elaborating further on this, Tina Astrom, Director, Brand
Protection, SKF Group, said, “Counterfeit products are often associated with
established brands across the globe. Although the sale of counterfeit bearings
is a problem in India, Indian law enforcement is professional in their actions
against counterfeiters.” SKF will offer free of charge verification support
to customers.

Hermle recently announced that it will hold its annual Open House event in
Gosheim with the local speciality Swabian ‘Maultaschen’ from April 26 - 29,
2017. Over 1000 companies and numerous visitors from across the globe are
to be expected at Gosheim. A treat of the technical variety awaits visitors in the
form of eight machine models from the Performance-Line and HighPerformance-Line, which illustrates the output spectrum of Hermle AG
in a wide range of
configurations. Speaking
on this, Swapnil Patil,
Product Manager, Hermle,
shared, “Phillips Machine
Tools India represents
Hermle in India. Hermle
enjoys a leading position today as a partner to numerous key industries. From
large complex components to the smallest components in the high-tech area,
Hermle leads the way.” Some of the highlights of the Open House include
having more than 15 machine models of the high-performance-line, a
benchmark in 5-axis technology and having over 20 machines, while include
some automated machines as well, in the technology and training centre.
Additionally, a special show on clamping device technology, CAD/CAM and
software, with over 50 well-known exhibitors will also be showcased along
with the Hermle expert forum, which includes a wide range of specialist
lectures on state-of-the-art machining.
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LIGNA buoyed by business climate and digitalisation

EOS sponsors Roboy research project

LIGNA, the world’s leading trade fair for machinery, plant and tools for the
woodworking and timber processing industries, recently announced that it will
open in a few weeks. Over five days, from May 22 to 26, 2017, with
1,500 exhibitors from
49 nations will use the
show to present a wealth
of amazing innovations.
Speaking on this, Christian
Pfeiffer, Global Director,
LIGNA and Woodworking
Events, Deutsche Messe,
said, “Given the current
business climate in the
LIGNA visitors can expect a wealth of innovations & wood industry, the growing
a lineup of machines & complex plant & equipment wave of digitalisation and
our revamped thematic
layout, we are looking forward to a very successful LIGNA this year.” He further
explained, “LIGNA 2017 will occupy 128,000 sq m (over 1,377,700 sq ft) of
display space. It will profile products and solutions in the display categories of
tools and machinery for custom and mass production, surface technology,
wood-based panel production, sawmill technology, energy from wood, machine
components and automation technology, and forestry technology – all
intelligently grouped in a new technology-centric layout.”

EOS, the global technology and quality leader for high-end Additive
Manufacturing (AM) solutions, has recently announced its support of the
Swiss society Devanthro and the Roboy project at the Technical University
of Munich. The Roboy project aims to advance humanoid robotics. The
vision is to iteratively
improve Roboy models
until the performance is
comparable to humans
in dexterity, robustness
and flexibility. Speaking
on this, Rafael Hostettler,
Project Leader – Roboy,
said, “In software development, rapid development cycles allow software
improvement by testing it ‘in the wild’. Additive Manufacturing allows us to
apply this approach to robotics, enabling a rapid development to find
optimal functional parts in a fraction of the time.” He further explained,
“EOS’ AM technology is a key component for doing this as it enables the
iterative hardware development that is crucial for our project.” The first
prototype – Roboy Junior – has muscles and tendons rather than motors in
the joints. It has been developed under substantial usage of AM. This
technology is key to this as it allows the fast manufacturing of individual
components and the modularisation and parameterisation of the robot’s
construction, enabling an iterative hardware development.

Grundfos to open third facility in Ahmedabad

Tech Mahindra opens ‘Factory of the Future’ centre

Grundfos India recently announced that it will open its third facility in
Ahmedabad to tap the markets in the west & north. The factory, with an
annual capacity to make about 14,000 pumps, will commence operations
in June. Speaking on this, NK Ranganath, MD, Grundfos India, said,
“Having a facility in Ahmedabad
will reduce the cost associated
with logistics and transportation.
It will bring down inventory time
by four days and lead time by
three days.” The subsidiary of the
Danish manufacturer has invested
₹ 12 crores, which accounts for
machinery and infrastructure
cost. Almost 30% of Grundfos
India business is concentrated in
NK Ranganath, MD, Grundfos
the western region, which also
India, said that having a facility in
accounts for about over 50% of its
Ahmedabad will reduce their costs
process pumps demand. In
addition, most of the locally
sourced steel comes from Gujarat, which is transported to the Chennai
unit for production, from where the finished products are exported. The
company is looking to expand its distribution network and product range
in line with it’s portfolio through acquisitions.

Tech Mahindra recently set up a state-of-the-art lab in Bengaluru, which
works on technologies that are expected to power the future factory
floors. Known as the ‘Factory of the Future’ lab, the new centre showcases
solutions in the areas of digital manufacturing, connected machines,
Additive Manufacturing, robotics & automation, artificial intelligence
& analytics, and augmented
reality & virtual reality. The
lab will demonstrate solutions
and
products
built
in
association with many leading
software
and
hardware
vendors. It is built in modular
form to showcase Industry
Tech Mahindra takes initiative to strengthen 4.0 concepts that are central
position as a leading solutions provider for
to be able to help building the
smart manufacturing
digital backbone of client
organisations. Speaking on
this, L Ravichandran, President & COO, Tech Mahindra, said, “Industries
world-over are going through a massive transformation, a transformation that
is driven by the advances in newer technologies, especially things like IoT
and robotics. As a trusted digital transformation partner for client
organisations, we have taken lead in these areas and have invested in
building capabilities to harness the opportunities.”
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“Emphasising on Industry 4.0”
...says Surender Sood, Managing Director, Marposs India, in an interaction with Maria Jerin.
He also enlightened about the latest happenings in measurement technology and the company’s
initiatives in meeting the ever changing requirements of the customers. Excerpts...
Can you brief us on your company’s presence for the Indian market?
We have started our Indian operations in a small way to provide
value addition, and now with the help of certain partners,
we are able to supply measuring solutions by taking the
heart-of-the- systems from our parent
company. Our product range is primarily
the electronic gauging for in-process and
post-process inspection and measuring
systems. We carry out automation and
localisation of the parts in India to provide
a more economical solution and at the same
time, maintain high quality standards. This
year, we are giving a major emphasis to
Industry 4.0.
What are the upcoming trends witnessed in
the measurement technology industry?
Currently, the industry is trending
towards unmanned operations in the
production environment. As a result,
we are emphasising the measurement
during part production on the machine
itself in a very precise manner. Our
monitoring and measuring systems with the feedback facility
will play a key role, and in future, we are expecting a surge
in this business. In the past few years, the quality of Indian
component manufacturing has been well accepted globally,
particularly in the automotive industry. Today, the focus is
also shifting towards the aerospace industry, where we are able
to suffice the quality measuring standards.

Can you brief us on your participation at the recent IMTEX 2017?
What were the new launches witnessed during the show?
Today, customers are demanding more flexible solutions. Since
the lifecycle of the product is quite short even in the case of
the automotive industry, we are advancing
solutions that always meet high-precision
requirements. Focusing on the optical
technology, we have the Optoquick
machine that gives the same accuracy as
contact measurement systems upholding
the same flexibility. We also provide
monitoring solutions for the production
of components to ensure the accurate
quality of the end product.
At IMTEX, we highlighted ‘one cable
control network’ system called BLÚ that
represents a new approach to the concept
of a localised network on a machine tool.
The BLÚ system architecture enables
real-time
communication
between
various internal and external machine
function nodes. Each function node
adopts technical solutions that are
suitable for use on machine tools and permit the devices to
be connected to Marposs Group products: gauges, gap-crash
control acoustic sensors, balancing systems, etc. The use of a
single cable connection between the various nodes not only
reduces installation and maintenance times, but also simplifies
the work necessary to lay-out the network, and to expand it at
a future date.

Given that, manufacturing industry is moving towards Industry
4.0, what are your company’s latest developments aligning with
this trend?
With the introduction of Industry 4.0, the manufacturing
industry has to monitor the production process by collecting
& processing data for metrological functions & operational
features with a view to ensure higher product quality as well
as traceability. Marposs can offer various sensors, which can
be installed on the machine and our electronic units with
dedicated softwares, it has been designed to communicate with
existing systems for this purpose. As such, Marposs solutions
provide data collection/analysis/feedback for correction
during manufacturing to ensure quality of the final product.

Going forward, what would be your future plans and strategies for
the Indian market?
Currently, we are engaging more on technical matter
contribution and knowledge transfer with the best talent
available in India to our parent company. With the increase
in such interaction, now we are able to give real-time
feedback distinctly. Moving ahead, we are emphasising more
on customer satisfaction. We have expanded our team and
we are looking forward to further strengthen our internal
capabilities to respond to our customer’s requirements
faster. This helps our customers to maintain continuous
production in their manufacturing environment without any
interruption. ☐
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“Ensuring accurate quality in finished product”
..says Anand Prakasam, Country Manager, EOS India, while discussing his company’s initiative
in taking Additive Manufacturing (AM) into the production environment in this interaction
with Maria Jerin. He also details about Additive Minds, the company’s consulting and
knowledge transfer programme. Interview excerpts…
Can you brief us on the metal 3D printing market in India?
What are the industry segments targeted by your company?
The USP of our company’s business model is its own R&D
strength for developing machines, materials and software in the
field of Additive Manufacturing. In metal
3D printing segment, we have a market
share of 52% globally, and 80% in India.
Our targeted industry segments include
aerospace, automotive, medical, tooling
and the oil & gas industry. In India,
we have customers from government
sectors like HAL, GTRE and DRDO in
the aerospace industry. Besides, we have
major customers, including Honeywell,
GE, Wipro, Bajaj, TVS Motors and MRF.
Tell us about Direct Metal Laser Sintering
(DMLS) process. How is this technology
implemented by your customers?
Technically, sintering, in engineering
terms means a part or tool with porosity
or holes. But, in DMLS, the right process
that happens is laser melting. Here, a layer of metal powder
is spread all over the platform and then the laser beam is
fired into the bed of powdered metal to form the geometry of
the part. Thus, it is an Additive Manufacturing technique of
adding layer-by-layer until the final part is made.
Currently, the aerospace companies are the biggest users
of DMLS, along with being a major growth driver for this
technology. DMLS finds its application in making aero engine
components, such as compressor, turbine, fuel nozzle and
guideways, etc. In the automotive industry, this technology is
used in the R&D stage for prototyping. In addition, it is used in
the making of dental cosmetics by dential labs, and in the tool
& die industry, it is used in the process of injection moulding
and die casting, making inserts and cavities, etc.
What are the initiatives from EOS in taking 3D printing to the
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mass production environment?
Firstly, to take AM into the production environment, we have
to ensure that we achieve 100% quality of the finished product.
For this, we are not only supplying machines, but also supplying
certified raw materials. Referring AM
to a triangle with machine, material
and software as three sides on it, we are
working towards getting this model perfect
to achieve part quality similar to casting/
forging/machining parts.
Secondly, the implementation of AM
into the shop floor is always a challenge,
especially in the aerospace industry. So, we
have initiated Additive Minds, a consulting
and knowledge transfer programme
with expertise from EOS who work with
customers to get the full potential of AM in
their manufacturing supply chain.
Is there any development from the software
side for 3D printing applications?
In the field of software development for
AM, customers are looking for software that transfers data
(e.g. referencing system) from a 3D printing machine to a
conventional CNC machine. Companies are investing a lot in
this direction. With this, it is possible to put the 3D printing
machine in a shop floor to work along with CNC machines. As
a result, the end product will have a particular part made from a
3D printer, while other parts from a milling machine.
Moving forward, what are your future plans for the Indian market?
Today, it is of utmost importance to help customers become
successful. We, at EOS, are doing this by supporting them
in implementing AM and providing consultation. Since our
Additive Minds have come into the picture, we look forward
to invest more on having consultants. This will help in
translating the knowledge from our German team to Indian
customers. ☐
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Justifying AM with jigs & fixtures

There is an often-overlooked Additive Manufacturing (AM) application with
potentially huge financial returns. This application is based on jigs and fixtures making
and companies have shown financial justification of this new system based solely on
jigs and fixtures. The important elements of these justifications are to equate the ease
and simplicity of AM with more fixtures put into service. Savings can be so large that
they can justify the purchase of an AM (or 3D printing) system in far less time than the
typical three- to five-year payback period the financial officer will demand. The feature
details on how AM makes jigs and fixtures more available and accessible, which in turn
improves manufacturing efficiency, capacity, unit cost and responsiveness.
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The efficiency of the AM process promotes deployment
of fixtures where they previously did not exist

The application is jig and fixture making — which also
includes gauges, organisational aids and other manufacturing
devices. Additive Manufacturing produces these tools by
adding material in an automated, layer-by-layer process,
rather than removing material with a cutter or forming it in
a mould.
Replacing conventionally manufactured jigs and fixtures
with additively manufactured ones will reduce the fabrication
expense — often by 50 to 90% — while reducing labour and
speeding delivery. But that financial advantage is tiny when
compared to the profit gains that result from production
floor reductions in labour and time-to-market.
According to three owners of Stratasys Fortus machines,
one-year profit gains ranged from $60,000 to $230,000 from just
a few fixture-related applications. Although traditionally made
manufacturing tools could produce the same financial results,
AM’s advantage is that it’s easier and quicker to implement. The
result is a deployment of fixtures where they previously did not
exist. Making these items with AM is a simple, efficient and
nearly labour-free task that does not require the overhead of
highly-skilled CAM programmers and machinists. The bottom
line is that AM makes jigs and fixtures more available and
accessible, which in turn improves manufacturing efficiency,
capacity, unit cost and responsiveness.
The following section briefs how with use of AM,
manufacturers have achieved operational excellence:

Digi International Inc
Digi International designs and manufactures wireless
networking devices using Wi-Fi, cellular and ZigBee
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communications standards. Its focus is on industrial,
commercial and enterprise applications. As with many
companies, Digi acquired AM with specific applications in
mind but found others, such as conformal coating masking.
According to Matthew Larsen, Lead Mechanical Engineer,
Digi International Inc, management approved his AM
purchase after he showed a 2.6-year payback based on savings
in engineering-related functions with an emphasis on
prototyping expenses and engineering productivity.
Larsen said, “We didn’t even consider operational labour
on the production floor in our initial justification for adding a
Fortus additive manufacturing machine.” Within a year of
purchasing the machine, the company expanded beyond
engineering into applications such as fixtures with integrated
masks for its conformal coating process, which have big
operational savings.
Many of Digi’s electronics require a conformal coating to
protect sensitive components from the environment or to
maintain sterility. Historically, Digi would purchase machined
aluminium carriers for printed circuit boards (PCBs), and
prior to the coating process, technicians would manually apply
tape to mask uncoated components. For a PCB in an outdoor
product, each board took 60 seconds for technicians to apply
and remove the tape. Over its total production runs, the labour
cost would be $135,000.
With hybrid carrier and masking fixtures produced
through FDM Additive Manufacturing, Digi reduced
masking labour by 55 seconds per PCB for its outdoor
product, which will yield a $123,750 labour savings. This
single fixture has an annual savings greater than that for all
engineering-related AM applications combined. Larsen
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Assembly line pallet saved Oreck $65,000

Additive Manufacturing made fixtures are
prevalent in Oreck’s QA lab

acknowledged that this financial gain would be possible
with a machined alternative, but noted that Digi had not
considered it. With small-batch production, saving a
minute per board appeared to be a small benefit that was
countered by the time and effort to have the hybrid masks
machined by a supplier. With an ever-present list of higher
priority projects, permanent masks for conformal coating
were considered “nice to do when we have the time.” But
that time never came, at least until they had in-house AM
capabilities.
“We looked at our masking operation and thought we’d
give AM a try,” said Larsen. “The risk was small because the
cost was low, the process was simple, and it took very little
time on the part of engineering and manufacturing. We had
every reason to give Additive Manufacturing a shot.”
Digi is glad that it tried AM masking. According to Larsen,
“When our costing department ran the numbers, everyone
was shocked at how much AM had saved us.”

Oreck Manufacturing
Oreck, which is well known for its commercial and
consumer vacuums, was an early adopter of AM-made jigs and
fixtures. In one case, it saved $65,000 by lowering the
fabrication costs reduction in time- to-market.
Before its work with AM, Oreck took 30 days to complete
its first article inspections of 20 to 30 components for a new
product. After receiving the first samples from production
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tooling, the QA department would start making fixtures and
programming the CMM. On the thirtieth day, it would
complete the CMM inspection and release the program to the
production floor.
With AM, it has taken fixture making and CMM
programming off the critical path. The QA team completes
these tasks well before the first articles arrive in the inspection
lab. Using AM to make part replicas and CMM fixtures, Oreck
creates its assembly line pallets. But that amount is tiny when
compared to the return on investment that resulted from
efficiency gains in the quality assurance department.
Over the past few years, Oreck has used AM to make
hundreds of inspection fixtures for its coordinate measuring
machines (CMMs). On average, it saves $200 and 6.5 days
versus having them machined. However, the most significant
financial gain is a conservatively estimated $100,000 to
$500,000 increase in gross profit that could result from a 29day inspection plan and starts its CMM programming when
a tooling order is released, not after samples are received. So,
the QA department is ready and waiting for arrival of the
first samples.
“I can now easily inspect all of the first articles for a new
product in one day as opposed to one month in the past,”
said Craig Ulmer, senior quality assurance labs technician.
“This means we can give the go-ahead to start production
one month earlier.”
What’s the financial gain from 29 days? Let’s run the
numbers for a generic consumer product that sells for $250.
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At Thogus / rp+m, production aids, such as the yellow

Injection moulding nozzles organised in an additvely

safety shield and gray diverter (foreground), have

manufactured work holder to make them accessible

proliferated with Additive Manufacturing

to press operators

Gross profit margin usually runs about 50%, so each unit
sold contributes $125 to gross profit. With annual sales of
10,000 units (28 per day), the daily gross profit for this
product is $3,500. So, a 29-day decrease in time-to-market
increases gross profit by $101,500. If you increase sales to
50,000 units per year, the additional gross profit increases
to $507,500.
With either estimate, the average AM system would have
less than a two-year payback period if it were used for only one
first-article-inspection project.

discipline. The crux of 5S is a neat and orderly workspace that
places all tools and components at hand.
Gannon noted that without Additive Manufacturing, the
majority of their 5S organisational aids would simply not exist.
“If we outsourced manufacturing of these tools, the value
equation just doesn’t work. With Additive Manufacturing, we
see an opportunity, design a tool, print it and put it in service.
It is that easy.
In the 5S category, Gannon offered two examples from the
hundreds dispersed throughout the Thogus production
floor— nozzle holder and knockout rod holder. Both of these
5S organisers are located at each of the company’s 30 injection
moulding presses. Operators turn to these holders every time
there is a change to a press set up. The nozzle holder eliminates
seven minutes when a press operator is looking for the nozzle
for a new setup. The knockout-holder eliminates 10 minutes.
At Thogus’ burdened hourly rate, that results in a savings of
$4.70 per changeover, per press. With 30 presses and an
average of 150 changeovers per year, Thogus realises an
annual savings of $21,150 each year from just two simple
organisational aids.
The total cost to make them was $160.44. While this is
approximately a 90% reduction versus outsourced
machined pieces, Gannon doesn’t bother to calculate these
savings because they are small when compared to those on
the production floor and the AM justification is based on

Rapid Prototype + Manufacturing (RP+M)
Rp+m is a strategic partner of Thogus, a custom plastic
injection moulder. Located within Thogus’ plant, rp+m’s
impact on production is obvious — brightly coloured
3D-printed production aids are everywhere.
According to Patrick Gannon, Engineering Manager,
rp+m, “Our Additive Manufacturing processes are the path of
least resistance.” Like Digi, he noted the efficiency of designing,
printing and putting an aid in service. The entire process
usually takes only 2 to 24 hours.
That path of least resistance has yielded a proliferation of
manufacturing aids that are crucial in Thogus’ push for
operational efficiency. Gannon cites the tools that support
Thogus’ 5S efforts, a workplace organisation and efficiency
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simplicity and ease. “We know it costs less, takes less time
and requires less effort. We know that it yields operational
time savings on the floor, so we just do it.” Thogus also
uses AM-made work-piece holders on robotic arms,
assembly fixtures, check gauges and inspection fixtures.
“There are so many on the floor, I stopped counting long
ago,” said Gannon.
In the quality assurance lab, he found one CMM fixture
that is typical in the inspection process. He projects that this
fixture will save Thogus $23,625 by eliminating seven hours
from the inspection process for each batch. Conservatively,
Gannon expects 10 similar situations each year for a total
savings of $230,000. With results like these, Thogus has easily
justified its investment in rp+m’s six FDM Additive
Manufacturing machines.

Benefits of AM
As Digi, Oreck and Thogus / rp+m have shown, financial
justification of a new AM system based solely on jigs and
fixtures can be quite easy and the outcome quite profitable.
The important elements of these justifications are to equate
the ease and simplicity of AM with more fixtures put into
service. Then carry the savings out to the production floor to
calculate labour reduction and profit gains from getting
product on the shelves sooner. ☐
Courtesy: Stratasys
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“Pursuing
self-reliance!”
K G Mohan Kumar, Senior Vice President
& Director, Manufacturing & Maintenance,
Toyota Kirloskar Auto Parts (TKAP), believes
in shared vision, strategy, values and leadership
for a manufacturing success. He talks on the
best practices in Toyota and the localisation
strategy in India, in an interview with Shekhar
Jitkar. Excerpts…
Can you brief us on the various manufacturing principles/
tools & production concepts used in TKAP’s plants? Tell us
more about Toyota Production System.
Basically, TPS is a Lean approach, to eliminate all waste –
Muri, Mura and Muda in the process and add more value
to the customer. At TKAP, we specifically use “3-pillar”
approach to address daily management of shop floor with
a strong base of Total Employee Involvement and 4S. The
three pillars are Standardised Work, Ownership Maintenance
and Process Point Management, which together address the
key performance indicators of safety, quality, productivity,
delivery, cost, environment and morale; thereby achieve
customer satisfaction. In order to ensure successful
implementation through discipline of compliance to these
practices, HRD and team work is key. “Good thinking makes
good products” is our motto. Good thinking needs good people,
and team work ensures 1+1>2. Our shop floors are visual,
where normal and abnormal is clearly visible to everyone and
that enables us utilise power of the team to not only address
these abnormalities in real time, but also undertake Kaizen to
make small but continuous improvements. Ultimately, our
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vision is to exceed expectations (of all our stakeholders) and
be rewarded with a smile.
How do TKAP’s Bengaluru plants compare with other Toyota
plants on efficiency, productivity & safety?
The performance metrics of all similar plants worldwide are
constantly benchmarked to identify better performing ones
and share the best practices. It is not just result, but also
the process that is benchmarked, as the process is what we
“manage” or “control”. Our production lines are certified
as Bronze, Silver and Gold – the three levels indicate
system establishment, system compliance and global result
achievement. We have certified assessors who check not
only the process, but also compliance to set criteria and thus
ensure sustenance of these activities. Currently, over 70% of
our lines are certified to Gold level; there are few affiliates
worldwide who have achieved this performance level. The
target for safety and quality is, of course, zero accidents & zero
defects respectively; productivity is measured through line
efficiency with a target >98%. These metrics too are clearly
visualised in each production line, either through line specific
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“Our focus is not only on localisation of direct
parts that go into manufacturing, but also
indirect inputs, such as tools, consumables,
jigs, fixtures and equipment, thus utilising the
true potential of a vibrant Indian industry”
K G Mohan Kumar

Andon boards or line management boards. As an end result,
intensive cost benchmarking is also done of similar products
manufactured in various locations globally, as an indicator of
the success of such sharing of best practices.
How much will be the percentage increase of localisation for
TKAP with expansion of TKAP’s Bidadi unit?
We have four product lines and the localisation levels differ for
each of them, the best being over 90% depending on production
volume and availability of suppliers. A dedicated team of
engineers work on this activity, to not only identify potential
suppliers, but also prepare their production lines and systems to
global standards of Toyota, before we start actual procurement.
Such dedicated effort ensures near zero defect supplies right
from the start of mass production from our supplier partners.
To continuously level up existing supplies, we have an activity
called SPEED – Supplier Performance Enhancement, Education
and Development, wherein we train supplier partners on our
best practices with an objective to ensure a thoroughly Lean
supply chain that is truly competitive.
Another distinct feature of our localisation drive is to go
beyond “just buying in Rupee terms” to “true localisation”,
wherein the entire supply chain, right from basic raw material,
is localised meeting the global quality parameters of Toyota,
resulting in development of Tier2 & Tier3 suppliers as well.
Moreover, our focus is not only on localisation of direct parts
that go into manufacturing, but also indirect inputs, such as
tools, consumables, jigs, fixtures and equipment, thus utilising
the true potential of a vibrant Indian industry. We also pursue
self-reliance in terms of up-skilling our engineering talent in
areas, such as project implementation, supervision, supplier
development etc, for which services of overseas specialists were
availed earlier. Through these programs, we will ensure “Make
in India” a reality.
How can today’s highly productive manufacturing solutions

EM | Apr 2017

address current manufacturing challenges such as productivity
improvement, cost reduction, efficient processes, etc?
Sky is indeed the lower limit as far as Kaizen is concerned
and that is the mantra for continuous improvement in our
process; to offset inflation through productivity improvement
by Kaizen. We use low cost automation and line balancing
in order to reduce human effort and improve efficiency. As
our inflation averages over 10% YoY, this is a big challenge
since conventional automation solutions are expensive and
not justifiable from the return-on-investment point of view.
So, our own engineers develop low cost automation solutions
such as AGVs with an ROI target of less than two years. We
recognise that over 60% of the human effort is spent on walking
or transfer of parts from one process to another, which is
clearly non-value added and if low cost automation solutions
can eliminate them, we can use this time for more value added
activities and thus improve productivity. Similarly, there are
various advance technologies being developed that we need to
dove-tail into our process in order to make our manufacturing
process more robust, reliable and competitive.
What is manufacturing success all about in today’s
competitive world, especially in the background of ups &
downs of the economy?
Success is fairly relative and depends on the eye of the
beholder. In order for a business to survive the vagaries of a
changing environment, it requires shared vision, strategy,
values and leadership – to translate the vision to reality, to
nurture a culture with people that ensures sustainability and
continuously create added value to all stakeholders. If each
process can be empowered, innovative and agile enough to
respond to the needs of its succeeding process, we can break
down this challenge to the grass root level where each member
of the team contributes to and aligns with overall direction of
the organisation; such a team will ensure success, irrespective
of the size and scope of challenge. ☐
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Roadmap for automotive suppliers
Keeping innovation in mind, suppliers in the automotive sector
need to adopt an approach wherein they realise faster & earlier
validation and optimisation of systems and products. This will
not only help reducing project risks to quality, product timing,
performance, but also minimising costs. In this context,
Siemens PLM Software, along with CMIA, MAC and EM
Magazine, recently organised a panel discussion on ‘Roadmap
for Automotive Suppliers: Faster Innovation, Integrated
Manufacturing, and Program Planning & Execution’, at
Aurangabad, Maharashtra. A post-event report…

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

Today, the trends in the automotive industry are causing a explored at Aurangabad with Siemens PLM Software, in
fundamental change in vehicle technologies, which require a association with CMIA—Chamber of Marathwada Industries &
higher degree of innovation from automakers and suppliers. Agriculture and MAC—Marathwada Auto Cluster. Besides
Adopting these new technologies leads to more interaction across having a record purchase order of Mercedes Benz in the past,
vehicle systems and components, resulting in innovative content Aurangabad has a growing automotive base and currently is a
while maintaining transparency in design.
host to some major automotive component suppliers in the
Such pioneering knowledge exploitation was recently country. As such, a panel discussion discussing an integrated
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“There is a global competition in every
industry, more so in the automotive
industry. The major challenge is to
bring down the cost year-on-year.”

Mohini Kelkar, Managing Director,
GrindMaster Machines & Vice Chairperson,
CII Marathwada

“A supplier needs to start looking at
providing solutions upfront, even
before OEMs ask”

Ravindra Kharul, Chief Technology Officer,
Endurance Technologies

automotive solution for greater innovation, integrated
manufacturing, and improved program planning and execution
was thoroughly beneficial.
The conference was inaugurated by Gurpreet Singh Bagga,
President, CMIA, who addressed the challenges faced in the
industry. Bagga opined that companies should be competitive
and should also percolate the need for continuous growth in
technology. This was followed with a guest address by Bharat
Gangakhedkar, CEO, Martahwada Auto Cluster.
There is an indispensable requisite today for developing
innovations, which drives towards the growth of the overall
industry. Emplacing this, Mohini Kelkar, Vice Chairperson, CII
Marathwada & Managing Director, GrindMaster Machines,
addressed the session on the need to rethink the fragments of
innovation. “There is a global competition in every industry,
more so in the automotive industry. The major challenge is to
bring down the cost year-on-year. Also, sudden changes in
product design & features by OEM call for lots of alterations in
the components. With this, the manufacturing systems need to
have flexible manufacturing supported by digital technologies,”
she shared.

Addressing facets of automotive manufacturing
The highlight of the event was a panel discussion organised
by EM on ‘Roadmap for Automotive Suppliers: Faster
Innovation, Integrated Manufacturing, and Program Planning
& Execution’. The panelists of the discussion were Ravindra
Kharul, Chief Technology Officer, Endurance Technologies;
Kedar Deshpande, Managing Director, Umasons Auto Compo;
Shrikrishna Joshi, Chairman & Managing Director, Akash
Precision; Jawed Ahmed, Managing Director, Perkins and
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Sachin Sanghi, Digital Manufacturing – Portfolio Development,
Siemens PLM Software. The discussion was moderated by
Shekhar Jitkar, Chief Editor, EM.
The discussion was themed around the challenges and trends
witnessed in the automotive sector of the Indian manufacturing
landscape, focusing on the volatile and uncertain facets of the
industry. At the backdrop of increasing pressures to improve
operational performance, Jitkar highlighted the need to maintain
cost while meeting escalating OEM requirements. He asked the
panelists on the approach to be adopted. Answering this, Kharul
pointed out the basic hygiene factors that lead to accurate quality,
cost and delivery. He also mentioned the importance of meeting
safety standards, along with upgrading the management
approaches followed in the industry. He further stated that a
supplier needs to start looking at providing solutions upfront,
even before OEMs ask.
Adding more to the challenges witnessed, Deshpande averred
that firstly, there is a continuous changing demand faced by
customers—an engineering change, quantity change or
development change. “This needs to be addressed with continuous
adaptation of technology. Next, the product lifecycle for the
OEMs often gets reduced. This calls for the part supplier to also
anticipate and manage that cycle of the product,” he said.
Moving ahead, representing the OEM’s perspective was
Ahmed who noted that to survive the tough global market, there
is a need to have the entire gamut of assets, people and also, a
mindset of delivering the best quality of service to the OEMs. “For
this, they will require everything – deep pockets, great technology,
skilled employees, ability to integrate with the supplier, ability to
design their own products, which are low cost but great in design,”
he added. Agreeing on the same, Sanghi further shared that
OEMs are looking for ways to reduce the number of suppliers
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“Genetic intelligence analysis allows
companies to place key staff into the
system so as to restructure their
organisation accurately”
Kedar Deshpande, Managing Director,
Umasons Auto Compo

“The supplier needs to be ahead of two
stages of others so that they can do fast
development and quick changes”
Shrikrishna Joshi, Chairman &
Managing Director, Akash Precision

they have to deal with, but at the same time, expect suppliers to
take over the most difficult tasks.

Flexible, faster & innovative
manufacturing process
After sharing views on the challenges, Jitkar proceeded to take
a look at the strategies and steps to improve on the productivity
of design, product development processes as well as manufacturing
processes, so that it can operate faster and deliver better with
more consistent product quality, while minimising the lifecycle
cost and being flexible enough to accommodate changes. In this
regard, Joshi recommended the need for a concrete solution for
each and every process, followed by the next development
ideology. “The total process has to be synchronised,” he explained.
Addressing on solutions, Kharul stressed on the importance
of design and said that it is an important function, which cannot
be left only to designers. “Thus, inputs should be taken at an
earlier stage from all stakeholders from the concept stage itself,
which include tier-2 and tier-3 suppliers or people from
operations, production, quality, etc. Most of the OEMs have
already hired into this aspect of CFT-based NPD teams whereas
the suppliers are yet to gear up for that.” He further highlighted
the importance of a well-structured NPD process, which again in
OEMs, is already in operation for almost a decade now, but is not
well-structured at the suppliers’ end. Speaking on product
development, Kharul stated that the proactive approach for the
design is quite important. “We need to look at what the product
is supposed to do for the end-user. This can enhance the design at
an early stage. Also, suppliers need to get on to innovation at the
earlier stage and continuously improve on cost, weight and
performance,” he added.
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In terms of adopting strategies to accommodate sudden
changes from OEMs, Deshpande vouched for a modular or
parametric tooling, standardised for each product line, which
addresses challenges in manufacturing. He further stated that
genetic intelligence analysis allows companies to place key staff
into the system so as to restructure their organisation accurately.
“Developing the ability to predict what will happen next is also
very important for suppliers,” he said.
Anticipating changes in the requirements as well as to
improve the existing processes, Sanghi recommended, “Today,
we need to go beyond cross-functional collaboration and focus
on cross-disciplinary collaboration. You cannot afford to have
any development environment with only one cross-functional
team in manufacturing or purchasing. We need to have many
cross-disciplinary teams. Unless I can predict when I will start
shipping out ‘X’ number of parts and start invoicing them for
that, I will need to look at that as a metric. If I don’t measure that,
I will be risking not growing as fast as the others.”

Maximising collaborations with OEMs
Taking the discussion forward, Jitkar claimed that
collaborations with OEMs enhance productivity, improve
effectiveness of the processes & products, as well as ensure
flexibility. On being asked about such collaborations, Ahmed
said, “The earlier you partner with your suppliers, the better are
the chances of you beating the market and the cycle time.
Suppliers need to upgrade their manpower, skills and most
importantly, technology so that they can work along with the
OEM at a very early stage and participate in the entire structured
methodology of improvement.” On similar lines, Joshi
emphasised three points—time bonding, cost and development
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“Suppliers need to upgrade their
manpower, skills and technology
to work with the OEM at a very
early stage”
Jawed Ahmed, Managing Director,
Perkins

“Today, we need to go beyond crossfunctional collaboration and focus on
cross-disciplinary collaboration”
Sachin Sanghi, Digital Manufacturing –
Portfolio Development,
Siemens PLM Software

period. He further referred, “When these three points are fulfilled,
then we may go by the process in the next stage. The supplier
needs to be ahead of two stages of others so that they can do fast
development and quick changes.”
Stressing on the need of such collaborations, Kharul
opined that suppliers need to move from bill-to-print
manufacturers to development partners. “There are structured
approaches available which are critical to quality parameters –
following this structured approach will allow you to give better
than what the customer really wants. Suppliers need to go
from giving what the customer requires to meeting their
delight,” he said. Agreeing to this, Deshpande pointed out an
alternative approach, wherein he stated, “We have to take the
initiative and meet customers with certain alternative
processes or materials to study the manufacturability of the
product, which the designer is designing at an early stage.
Consistent effort in innovation is also necessary to
continuously improve the processes so that customers will
come back to discuss new products.”

Ensuring data security
While innovation is a crucial aspect for the growth of the
automotive sector, it also implies having highly confidential data,
which needs to be secured. Technology and software tools play a
key role in securing this data and this enhances further
collaboration between partners. Highlighting this critical issue,
Sanghi elaborated, “Everyone wants to safeguard their IP.
However, they have to come together and work. Thus, they are
using technology solutions, which allow people to collaborate in
an environment where only the portion of data that you are
supposed to see, you will be able to see, and the data that you are
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supposed to change, you will be able to change. Thus, technology
is the way to ensure that data security is maintained and the
collaboration is also on.”
Reiterating the same, Kharul mentioned that a proper use of
software tools will ensure that data security is well-maintained.
“Automotive suppliers need to gear themselves and take care of
their intellectual property. Just like OEMs, suppliers also need to
patent their innovative ideas before giving it out to customers.
This is another way to protect data security,” he stated.

Anticipating impact of changes on OEMs
The next part of the discussion focused on the impact that
changes in product development process at the supplier end have
on OEMs. When Jitkar asked about the impact of such changes,
Deshpande said that discussing and sharing the details of the
changes with the customer helps gain the confidence of the OEM
with the supplier.
Bringing an OEM perspective, Ahmed opined that every
part should go through a PPAP methodology. There needs to
be a change notification, approval process and a risk
assessment. Kharul further emphasised, “Last-minute changes
do come. So, how we manage the change is important. We
need to follow the engineering change management system
without any shortcuts.”

Roadmap for collaboration
Concluding on the roadmap to ensure collaboration between
suppliers and OEMs so as to make systems and development
processes flexible and affordable, while ensuring global quality,
Joshi summarised, “The faster the OEMs send the drawings, the
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component suppliers will be able to read, develop and implement
it properly.” Adopting another view, Ahmed focused on
maximising collaboration between OEMs and suppliers. Kharul
further emphasised on co-creation and detailed, “Development
projects should be in line with the requirements of customers. It’s
important to jointly work towards solving critical problems and
co-creation is the way to go for it.”
Concluding the panel was Sanghi, who shared, “We need to
make strategic investments—first, we have to make an
investment in competencies of people. The second investment
should be made in tools and technologies to create an enterprise
IT backbone. Being competent and adopting enterprise
architecture and enterprise IT backbone will let one to adopt
standardised processes.”

Leveraging digitalisation
Creating further awareness on the emerging trends in the
digital manufacturing landscape, Sanghi addressed a special
session on the role of digital factories in the digital enterprise.
He touched upon the current scenario with the sourcing
strategy of the Indian OEMs and the role of digitalisation in
the mobility business. “The need-of-the-hour is moving
towards digitisation in every sphere of life. With evolution in
technology, what is changing with digitisation is that the cost
is coming down,” he said.

Key takeaways…
Jitkar summarised the discussion, for automotive suppliers
to realise more profitable innovation, they need to consider
opportunities to optimise designs and improve validation earlier
in the development process; enable cross-discipline development
in a unified environment; quickly adapt to a changing global
structure; and improve visibility into programme execution and
risk management. This new, more efficient approach is called
‘Executing Program Innovation’ because it enables automotive
suppliers to achieve greater success in this dynamically changing
industry. ☐
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5 steps to ensure components deliver on your vision
Today’s design engineers face immense pressure to produce perfect components under
challenging conditions. While addressing such pressures, the feature outlines five ways you
can deliver better, stronger, more cost-effective components.
Designs have to be refined to meet ever tighter tolerances.
The number of parts must be reduced (even if this means
increasing part complexity). And the bottomline is always a
priority—businesses are demanding lower costs and increased
performance.
Add into these more stringent international regulations,
narrower timescales and ambitious launch schedules, and it’s no
wonder engineers feel they have to compromise their vision just
to deliver. The good news is, it doesn’t have to be this way.
The following section outlines five ways that can deliver
better, stronger and more cost-effective components, all without
compromising your vision.

1. Put the right foundations in place
Timing is everything. If you leave it to final manufacturing
before looking at changes that will improve component
performance and reduce costs, it’s often too late. At this stage, too
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many other components are already locked in place making
changes unworkable within the wider picture. Fortunately, there
is a simple solution:
Get the experts in early: Talk to your manufacturing partner,
while you are still in the design phase. And when you do, give
them the most complete specifications you can—ideally a fully
dimensioned print with tolerances together with a 3D file
(preferably a STEP or native Pro/E file).By talking to the
manufacturer early, you’ll get their design for manufacturing
(DFM) insight into what it’ll take to deliver your vision at scale.
They will recommend design changes to ensure your final
component meets your vision as well as being higher performing,
and requiring less or no secondary work.
It’s all in the details: To ensure your vision becomes a reality, be
prepared to answer detailed questions on key aspects such as any
leak testing (pressure) requirements; the need for any water/saltspray testing; heat protection versus cracking—safeguarding
against rapid changes in heat (thermal shock testing); any physical
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Getting manufacturing involved at the design
stage enables them to iron out issues early
and run some elements in parallel

damage/impact demands; critical dimensions, tolerances
required, and the cost impact associated; any machining
requirements; material selection and corrosion protection;
cosmetic requirements and plating; biocompatibility; RF/
shielding requirements; surface tension for adhesion; cleanliness
for applications such as LED lighting—specialised washing
processes to meet strict rest contamination requirements; project
timing/SOP & Quality/PPAP requirements.
While this may seem highly specific, getting these details
out in the open early can ensure you avoid any unpleasant
surprises later.

2. The differences that make a difference in DFM
DFM encompasses a wide range of factors. These will
differ depending on whether you use die casting or metal
injection moulding. However, the kinds of areas you need to
focus on include:
• Standardising to a consistent wall thickness in a component
to minimise potential flaws (where a varying thickness can’t
be avoided, a gradual transition will deliver better
performance than abrupt changes)
• Getting the right size fillet radii—this is critical (though too
often overlooked) in terms of avoiding high-stress
concentrations in components
• Considering draft requirements and possible ejector pin
locations
• Determining the gate, overflow & ejector pin location to
carefully balance manufacturability, part function,
dimensional control and aesthetics
• Adding ribs and webs to increase part strength and minimise
the effects of dimensional variation (this also improves the
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moulding process, providing better dimensional control)
That’s just the start. Discuss other in-depth, specific
considerations with your manufacturing partner to ensure the
final component lives up to your expectations.

3. Understand what’s possible (and what’s not)
It always helps to know what’s going on in the wider market.
No one is saying it’s your job to fully understand all the ins and
outs of industrial component production, but knowing the latest
developments can have a major impact on your components.
New possibilities start with new insights: The industry is
continually evolving, opening up new possibilities both for your
designs and your final manufactured components. To keep up
with the pace of change, take advantage of available educational
sessions (like Dynacast’s own design seminars). These will give
you a thorough understanding of what will happen to your design
as it moves through the DFM process.
Better understanding leads to better designs: Greater knowledge
will also help you ask more specific questions and give you
inspired insights from professionals with decades of experience.
You’ll also be able to benefit from their expertise on projects
similar to yours. Importantly, you’ll be able to learn what’s
working in other industries—e.g. how snap-in interconnectivity
features from electronics could deliver value for the automotive
industry. As a result, you’ll be able to take your designs further
and accelerate the entire design to manufacture process.

4. Don’t just think manufacturing, think assembly
It’s easy to become focused on your component and how it
interacts with others around it. But it’s also important to broaden
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The industry is continually evolving, opening
up new possibilities, both for your designs
and final manufactured components

your focus, considering the process of bringing everything
together. A streamlined assembly process delivers significant
business benefits, including accelerated production, fewer defects,
and lower costs.
Look at the big picture, earlier: Considering the assembly process
up front pays significant dividends. Your manufacturing partner
should be able to spot issues and propose fixes before you’re
committed to an inefficient solution (or in the case of automated
assembly, an issue that could stop your production line
altogether). And if they understand your assembly process from
the beginning, they’ll be able to make simple design
improvements—such as instructional markings—to help the
assembly team line up components faster and easier.
Planning for perfection: Ultimately, by considering the entire
process with your manufacturing partner, you will be able to
realise performance and cost reduction opportunities at every
stage. You can even consider packaging and shipping. For
example, if you’re shipping overseas, does your part need extra
protection from salt exposure? Your partner should also be able
to offer options such as partial/full assembly, kitting, and even
complete packaging.

5. Allow enough time both internally & externally
Deadlines always seem to get tighter, especially when there’s a
limited submission window. To ensure success, you need to work
backwards from the final deadline, allowing enough time at each
stage (and giving yourself some contingency room, should a
component need more work after initial testing).
Generally, while all parts vary, allowing 4 to 8 weeks (Four
slide) & 10 to 12 weeks (Conventional) for design/tool build and
around four weeks for approval is a realistic timescale—but bear
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in mind the pace of feedback and approval in your own business.
When timing becomes strained, the root of the problem often lies
in the early stages of the process. By working concurrently with
the DFM team, you can ensure this crucial process flows smoothly,
saving you valuable time (not to mention stress).
Strategising for success: Early planning and collaboration can
avoid the delays caused by design engineers creating designs only
to hand them over to manufacturing to make their own versions.
Instead, getting manufacturing involved at the design stage
enables them to iron out issues early and run some elements in
parallel. This is also where properly dimensioned and toleranced
designs make a difference. These will help avoid delays caused by
needing to deliver additional information bit-by-bit as the project
progresses. Ultimately, building DFM in early is where we see the
biggest gains across all our customers worldwide.

Achieving creativity without compromise
There has never been a more exciting time to be a design
engineer. Today, you’re faced with wide-ranging possibilities,
which can deliver superior component performance—
performance, which would have been unthinkable just a few years
ago. You can now focus more on your design vision and less on
the limitations of the manufacturing process, all while delivering
more competitive products at reduced costs.
But to do this, it’s essential you get your manufacturing
partner involved early. Working together, you can benefit from
their ideas and practical expertise, delivering fundamental
improvements in the components you create. Simply, it’ll make
your vision a possibility and make unnecessary compromises a
thing of the past. ☐
Courtesy: Dynacast (www.dynacast.com)
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Collaborative robots: End user industry insights
The article provides insights through research approach
surrounding the business case for collaborative robots and their
functionality to both end users and robot manufacturers alike
The field of collaborative robots is currently the hottest area
of interest within the robotics industry, and with good reason.
The notion that humans can now work safely, side by side with a
robot employee is both intriguing and ground-breaking. The
recent interest in this field has paved the way for examining
collaborative robot technologies that exist in the market today.
From a business perspective, however, there is still much to be
discovered. The following section illustrates two-pronged
research approach that has generated insights of interest to both
end users and robot manufacturers alike.

Aerospace
Automation is growing very rapidly in the aerospace industry,
which is leading to many opportunities for robot manufacturers.
This industry is also one of the most demanding in terms of
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robotic payloads. End users in aerospace often find themselves
working with large, heavy parts. Because of this, safety-rated
monitored stop applications have emerged as one of the most
common types of collaborative robot operations. For these types
of applications, many end users are making use of traditional,
high-payload robots (ABB, KUKA, FANUC, etc) complete with
sensors and safety equipment.
In a recent interview with RIA, an aerospace executive
described an example of a safety-rated monitored stop
collaborative robot application: “During a robotic process, a
worker can step into the workspace and clean or wipe off a part.
Then, leave the space and press a button, for the process to
resume. The entire system doesn’t have to be shut down
completely for the interim cleaning task.”
Some aerospace users are also employing safety-rated soft
axis and space limiting operations. This optional feature,
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available on newer robots, may have different names depending
on the robot manufacturer, but the functionality remains the
same. Safety-rated software is used to control the robot motion
so that restricted space can be more flexibly designed. Case
studies have shown that this saves both floor space and cost in
the system design.
Despite the high payload demands, power and force limiting
robots (PFLRs) are also finding their niche in this industry. A
number of users have already deployed Baxter (Rethink Robotics)
and UR (Universal Robots), just not for the heavy-duty industrial
applications. The main reason users haven’t adopted as many
PFLRs is the lack of available applications, not price: “Those
(PFLRs) are suitable for the small pick-and-place type of
applications and we just haven’t had that many applications to
apply them,” an end user told RIA. “Price is not a primary factor.”
Instead, these robots are deployed for development work
and other new areas. For example, Baxter robots are currently
being deployed in this industry to test applications so as to
reduce ergonomic issues associated with workers performing
repetitive motions. In the past, end users in aerospace were
unable to apply as much automation as they wanted because the
technology wasn’t advanced enough and systems were too
difficult to develop. Now, with offline programming capability
and increased machine accuracy, as well as the need to remain
competitive in the current economic environment, everything is
coming together.
Collaborative robots are certainly finding their place in the
aerospace industry, but the need for humans isn’t going away. All
of our interview participants were quick to dispel the
misconception that collaborative robots are coming to take
human jobs. Instead, they suggest, we need to view them for what
they are, productivity enhancing tools for humans to use.
A leading aerospace company elaborated on this need for
collaborative human-robot interaction (HRI): “We have been
very successful in applying robots to small subassembly kinds of
operations. But when you start getting into much larger parts,
you have a stronger requirement for human and robot interaction,
more-so than you might have in an automotive plant. You can’t
fully automate all the processes. There are a lot of manual
technical operations that still have to be done. So you would like
to do those with people nearby and have the capability to know
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where somebody is and safely operate in that environment. It’s
not practical to have all the fencing around.”
The lack of a need for rigid safety fencing is a feature of
collaborative robots that many in this industry value and it factors
strongly into the purchasing decision.

Automotive
The automotive industry has been the single largest driver of
the robotics industry worldwide for decades. Today, automotive
OEMs, as well as tier suppliers are making use of new collaborative
robot technologies. Below we will examine some applications in
which automotive users are deploying collaborative robots, as
well as their desires for the technology in the future.
Similar to the aerospace industry, many current
applications of collaborative robots in automotive applications
are for ergonomic issues, meaning the robots are often taking
over dull, dirty and dangerous jobs. Quality, however, is also
of great importance. In a majority of cases, a collaborative
robot can control its forces better than a human, and therefore
be more consistent.
Traditional robot installations with safety fences are fixed
points of production and require significant re-scheduling for
different automotive models. The relative inflexibility of these
traditional cells often leads to increased costs (both in time and
money) when users need to move or re-purpose them. Power and
force limiting robots allow them to move the robot to new
positions in 1-2 hours and continue production. Saving on cost of
production downtime and reducing the needed floor space are
valuable benefits of collaborative robots to some automotive
users. Another popular form of HRI is intelligent lift assist robots.
Complete with servo motors, they are used for hand guiding large
or difficult to handle parts.
The deterrent for some automotive users with regard to
newer, highly publicised, PFLR type collaborative robots (Baxter,
UR, etc.) has been the cost and availability relative to the overall
capability of the machines: “Light-duty payloads, fairly slow, and
pretty expensive,” remarked an automotive OEM. Since the price
point and overall capability of these machines are still limited,
many end users are waiting to see what each robot manufacturer’s
response is to these newer models. “It (collaborative robotics) is a
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The uncertainty surrounding safety standards
for collaborative robots is something automotive
users are keeping their eye on

Electronics companies are more motivated by factors such
as ROI (price), small footprints, and the ability to omit
safety fencing when it comes to collaborative robots

very fascinating, exciting emerging field, but somebody will have
to take a larger step for it to be practical for people like us
(automotive OEMs) to embrace and start running with it.”
In applications where collaborative robots are already in
use, however, human workers have reacted to them positively:
“It’s a boring and dull job that the robot is doing and they
(human employees) are happy to look forward to doing other
jobs. We’re not destroying jobs. We’re shifting them to more
interesting applications.”
Currently, many of the collaborative PFLRs being installed by
automotive users have a limited 10 kg payload. This is a problem
for many users, who would like to see that payload ceiling increase
to 30 kg at a minimum. Some automotive OEMs are actively
supporting research in that direction.

collaborative robots.
Take for instance, a circuit board assembly line – At the end
of the line, someone needs to remove the circuit board from the
conveyor and load it into different test stations, and then based
on the performance of that test, it goes to another conveyor belt.
This is a great application for PFLRs. Users can deploy a PFLR for
20-30 percent of the total cost of deployment of a traditional
robot for these tasks.
Some also noted that the more sophisticated PFLRs being
offered by traditional robot manufacturers are ‘legitimately
performing robots’ but the price point is too high, so they can’t
use them: “Normally, a robot is a quarter or less of the total
installed cost, so if you buy a $20,000 robot, it’s hard to integrate
it for less than $80,000 or $100,000. The best-case scenario might
be $50,000.” – Worldwide Electronics Manufacturer
For a traditional robot system, there is a great deal of
fixturing and tooling necessary for any given application.
Since some electronics companies need to frequently augment
their automation around new products, a problem arises when
they need to redeploy these traditional robot cells, an end user
told RIA: “We may only get 30% of the cost back after
redeployment. The other 70% is lost because it was targeted at
the original application.”
On the other hand, electronics companies can buy a PFLR for
approximately $25,000 and deploy it for another $10,000. Then if
they want to move it to a new application, they may only need to
spend another $5,000 to $10,000 for redeployment. In most cases,
the selling point for these companies is centered on this fact,
where the majority of the value invested in a collaborative robot
system is easily reusable.
Assembly is an important area in the electronics industry, but

Electronics
The demands of the electronics industry are markedly
different than the aerospace and automotive industries. Processes
that electronics manufacturers would like to automate include
creating circuit boards, final assembly applications, inserting
parts into injection moulding, metal stamping, and numerous
other CNC processes. In order to be automated effectively, these
processes require a great deal of flexibility, precision, and speed
out of a robot system. Today’s collaborative PFLRs are not precise
enough yet for these operations.
Electronic manufacturing processes are, in many cases, less
demanding from a payload perspective than those in aerospace
or automotive. As a result, some electronics companies are
more motivated by factors such as ROI (price), small footprints,
and the ability to omit safety fencing when it comes to
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one that hasn’t been effectively penetrated yet by collaborative
robots. This is due to the lack of capability in the machines
themselves, and the high cost of custom feeders and tooling.
Technology like machine vision is helping make collaborative
robots more functional, but not at a pace that will change users’
employment of them yet. For new application areas in the
electronics industry to open up for collaborative robots, users
need to first see better vision, better feeders, and better dexterity.
Adding this functionality while keeping the price points low
will surely prove to be a challenge for collaborative robot
manufacturers. Even then, while increased functionality is
important, some electronics manufacturers are still motivated
most by ROI: “The fact that we can deploy a robot cell for say
$35,000 is really, by and large, the enabler for us to use these
robots (referring to PFLRs). It’s not that they are bringing new
capabilities to the table, or that they are expanding the realm of
applications that robots can be useful, because no one is really
addressing the application issues at the moment.”

Conclusion
Collaborative robotics certainly has a promising future, but
there are still challenges that need to be overcome. In aerospace
and automotive industries, for example, many users would like

collaborative robots to have higher payloads and faster speeds,
while some life sciences and plastics users instead desire easier
programming and increased precision. Further, in the electronics
industry, ROI and total cost of deployment seem to be the most
important factors for a number of users.
Robot manufacturers are developing different types of
collaborative robots in order to address those needs. Power and
force limiting robots (PFLRs) are often thought of as “the face” of
collaborative robotics, with companies like Rethink Robotics and
Universal Robots receiving a lot of recent publicity, but they do
not represent the only form of collaborative robot operation.
There is also hand guiding, speed and separation monitoring, and
safety rated monitored stop for end users to consider.
If there are two things that end users and manufacturers
agree upon, it’s the need for robust safety standards and
educational programs to further the understanding of
collaborative robots. This is already starting to take shape with
the ANSI/RIA R15.06-2012 standard, the ISO/TS 15066
standard, and the International Collaborative Robot Workshop
events. This is a growing field that offers many new possibilities
for manufacturing in a number of industries. The ability for
humans to work safely alongside robots holds the potential to
transform workplaces around the globe. ☐
For more information: www.a3automate.org
Advt
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Turnkey robotic systems for automotive assembly
An application story on Beckhoff Automation’s PC-based control
technology used by Sodecia GTAC in its assembly line to deliver
highly automated machine lines, while keeping cost under control
With 32 manufacturing facilities around the world, Sodecia, a
Portuguese supplier to the automotive industry, maintains its
position as a leading solutions provider and vehicle manufacturer.
Based in London, Ontario, Sodecia’s Global Tech & Automation
Center (GTAC) delivers highly automated machine lines, on
which the components are manufactured and assembled. Sodecia
GTAC uses PC-based control technology in its assembly lines in
order to offer high quality, while keeping cost under control.
“Our current ‘bread and butter’ product is our successful,
turnkey robotic weld cell solution,” says Brent Lekx-Toniolo,
Control System Concept Developer, Sodecia GTAC. “Our largest
project to-date was completed in spring 2015 and includes 21
KUKA robots of various sizes (series KR 210, KR 30 and KR 6),
which are used in the assembly of body frame and chassis
segments (so-called body in white, BIW), for welding, material
handling and sealant applications,” reflects Jon Bysma, Controls
Specialist, Sodecia GTAC.
He further says, “To begin, assortments of small stampings
are welded robotically into sub-assemblies. They are
automatically unloaded and transferred to subsequent stages,
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where the different components are assembled to form the BIW.
From here the process splits into two identical product pipelines
– this split creates redundancy and improves throughput.
Various sensors carry out comprehensive analysis, for example,
to ensure that all fasteners are placed correctly on the assemblies,
and send the data to the controller. After further assembly steps,
the two pipelines merge back into one, and the assemblies move
on to a final fixture.”

PC-based control throughout
Sodecia GTAC has been using the PC-based controllers from
Beckhoff for its BIW assembly lines since 2008. “To-date, Sodecia
GTAC has built 49 manufacturing lines based on Beckhoff PCbased control, ranging anywhere from machines with a single
robot to lines with over 20 articulated robots,” says Bysma. The
currently realised welding cell with 21 robots uses a CP6202 Panel
PC with 15-inch screen and Intel® Celeron® ULV processor. The
Panel PC also handles robot-to-robot interference detection and
OEE (Overall Equipment Effectiveness) tracking, while managing
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The assembly cell is controlled from a Beckhoff
CP6202 Panel PC with 15-inch screen

overall fault detection and annunciation by acting as the HMI for
the machine, and integrating all safety aspects of the machinery.
The robots are controlled by KR C4 controllers from KUKA.
“The TwinCAT development environment and various
software libraries reduced the programming time for the robotic
cells by a wide margin,” recounts Rob Remillard, Lead Controls
Engineer, Sodecia GTAC. “In TwinCAT, we can quickly develop
sections of code in any of the IEC 61131-3 languages and then
deploy them in several instances. With other platforms, this isn’t
so easy.”

Integrated safety solution
EtherCAT also factors heavily in the application. The fast
communication system handles all robotic communications, the
I/Os, and the safety functions via the TwinSAFE I/O terminals.
“A total of 228 safety devices are integrated in this line via
TwinSAFE,” explains Calvin Wallace, Regional Sales Manager,
Beckhoff Canada. “The modularity and scalability of this safety
concept is of great benefit for Sodecia GTAC,” adds Toniolo.
“This way our safety configuration doesn’t change much, whether
we design a machine with one robot or a system with 21 robots as
in this case. We simply remove sections we don’t need from the
pre-built framework, but the underlying functionality remains
the same.”
Sodecia even uses the TwinSAFE technology for robot
programming. “During teaching and program verification
procedures, TwinSAFE handles robot-to-robot lockout,” explains
Bysma. “If a robot tech is teaching a robot, all other robots that
could move into that operating space are locked out by means of
an e-stop signal loss to the other robots. The enabling switches
are all monitored in TwinSAFE.”
Each major automated component in the Sodecia GTAC
robotic assembly line is connected to an EL6900 TwinSAFE

40

logic terminal and a series of EL1904 and EL2904 digital
inputs and outputs to handle the processing of the safety I/O,
as well as communication with other safety equipment. The
EL6900 serves as master for the safe communication and
evaluates the data of the safe I/Os. The integrated safety
functions include e-stops, machine monitoring, ‘AND’ and
‘OR’ functions and decouplers. The TwinSAFE option card
integrated in the AX5103 EtherCAT Servo Drives features
motion safety functions such as STO (Safe Torque Off) and
SS2 (Safe Stop 2) to ensure safe operation of the welding
equipment. Additional safety is offered by the two-hand
function for machine initiation.

Zero space required in control cabinets: EtherCAT
Box modules
In addition to the IP 20-rated EtherCAT Terminals, machinemountable EtherCAT Box I/O modules in IP 67 protection are
also used throughout the assembly line. The EP1908 TwinSAFE
Box, for example, provides additional safety connectivity to
switch plates at each safety gate entrance. Various EtherCAT Box
modules are also used in non-safety technology settings,
connecting to sensors, cylinders, air pressure switches, solenoid
valves, as well as measuring devices. “Benefits from the IP 67 Box
modules include reduced cabinet requirements, easier mounting
and wiring efforts, as well as exceptional physical durability,”
Toniolo adds. Also, the communication status on EtherCAT Box
modules is easy to diagnose in the field, as all signal status
indicators are highly visible.

Optimum diagnostic functionality
“EtherCAT also enabled us to implement all relevant
diagnostic functions,” explains Toniolo. “For just one example,
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we’ve used this information to localise cable breakage right down
to the exact cable in the line, resulting in indicators that blink on
the HMI. Similarly, TwinSAFE offers an abundance of diagnostic
information, which we’ve utilised in the project. Thanks to the
openness and compatibility of EtherCAT, we can easily integrate
and monitor EtherCAT slaves from other manufacturers with
identical diagnostic functions. We’ve only just scratched the
surface with the potential diagnostics so the possibilities for
building on this into the future are vast.”

High system throughput – reduced
commissioning time
While never welcome in any manufacturing environment,
unscheduled downtime in the automotive industry is especially
cost-intensive. “The new PC-controlled manufacturing line
has achieved an average cycle time of just under 50 seconds
and can produce 72 complex parts per hour and up to 355,000
parts per year,” Toniolo explains. As a result of the functionality
inherent in PC-based control and EtherCAT, Sodecia GTAC

has also been able to reduce time to market significantly.
“Based on a conventional controller, PLC configuration and
programming of a system with one or two robots would
normally take up to two months. Through the use of TwinCAT,
this timeframe has been slashed down to two weeks, and the
commissioning time for the control has also been cut by at
least 50%. In the current project with 21 robots, it took around
two months from setting up the production lines, teach-in of
the robots and the PLC programming, right up to
commissioning and production of the first trial parts for the
end customer,” says Toniolo.
“As a strong sign of continuity and reliability, Sodecia has
been using the same CP6202 Panel PC type since 2008,” Toniolo
explains. “It is robust and offers excellent value for money.”
Sodecia GTAC will standardise on a new multi-touch Panel PC
from Beckhoff in the near future to incorporate enhanced HMI
technologies and functionality in its assembly lines. “Also, we will
evolve our control programming to utilise TwinCAT 3 so we can
better harness the convergence of automation technology and
information technology,” he concludes. ☐
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 2017

SPECIALTY
LUBRICANTS
MAINTENANCE
LUBRICANTS
HIGH PRESSURE
DIE CASTING
QUENCHING
FLUIDS
41

IMAGE COURTE SY: Shutterstock

COOLANTS & LUBRICANTS | TECHNOLOGY

Unfolding chemical process optimisation
Today, the chemical industry sector is one of the most regulated
sectors in terms of health, safety and environmental protection.
Simultaneously, users also need cost-effective high performance
solutions aligned to their own product technology advancements.
The article explains how chemical partners can provide a systematic
approach in identifying & developing suitable solutions in tune with
today’s quality and environmental responsibilities.
Chemical Process Optimisation is a methodology in which
all the interlinking chemical process steps of a plant are
optimally coordinated with each other all the way from the
design and development to actual implementation. CCPP (Cut
Clean Protect & Pack) Solution Engineering is a unique
approach which harmonises technologies and expertise to
create value. The overall objective of this proposition enables
customers to delegate performance ownership of their
operations right from raw material stage up to finished product
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stage to one partner. While they can focus on their core
processes without worrying about the chemistries interacting
with their parts, a team of experts from the partner works on a
module to map, study, suggest & implement optimisations in
processes, products and technologies.
The CCPP Solution Programme begins with understanding
technical & commercial needs. After in-depth study, chemistry
expert team recommends cost-effective process optimisations
and value-based product recommendations. A joint action plan
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is prepared for a Product Benefit Demonstration (PBD) and
subsequent steps carried out by dedicated service team under
the supervision of chemistry expert team and customer
representatives. On completion of the PBD, technical teams
manage replication & monitor success even after the PBD and
Kaizen or continual improvement process is initiated. Any
solution should ensure tangible value benefit in productivity or
CPC reduction; integration with existing systems & processes;
100% elimination of performance or quality problems; economic
usage of products; HSE & Environmental adherence; ease of
application, implementation & usage; meeting the objectives of
customer’s customer and synergise qualitative improvements.
Typically in manufacturing, a component journeys
through various stages of operations right from raw material
to finished goods. The first and foremost common step is
actual component manufacturing by metal cutting/removal or
forming. Additionally, there can be processes, like hardening,
quenching, buffing, plating, painting, etc. Before dispatch to
the customer, these components are rust protected and packed.
To ensure efficient protection, the components surfaces need
to be as clean as possible. All these operations involve usage of
chemicals of diverse chemistries and at times several suppliers.
Harmony between all these chemicals is crucial but often
neglected till the time failures and rejections occur.
Let’s talk about four main stages & how to optimise &
harmonise in details:

Cutting
Neat cutting: Neat oil cutting technology embodies usage of
Hydro Cracked Group II base oils, which provides the basis of
its superior anti-oxidation properties combined with chlorinefree extreme pressure & anti-wear additives in one single
extraordinary process. Group II base oils are refined using a
hydro-processing method known as ‘hydrotreating’ that
reduces its sulphur content to less than 0.03% and increase its
hydrocarbon saturation to levels of 90% and above.
Due to inherent benefits of this, most European machine
manufacturers have approved the use of these oils in their
machines.
Water soluble cutting: HSE has always been a prime focus in
metal working industry. Over the years, metalworking fluids
have been one of constant changing chemistries. As new
worker-safety rules that limit particulates, chlorinated
paraffins, and exposure levels have taken effect, lubricant
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providers have had to significantly modify formulations. The
new age water soluble fluids makes use of advanced surfactant
technology, buffer bio-stability technology and chlorine-free
ester based EP additives, which are tuned to the different
processes and types of metal.

Clean
Intermediate cleaning or parts cleaning is becoming more
and more essential to many industrial processes, as a prelude
to painting, plating, phosphating, assembly, welding, rust
protection & packaging. In recent times with awareness
amongst users, mild alkaline cleaners are being preferred over
conventional high alkaline cleaners that are generally sodium
or potassium hydroxide-based chemicals.

Protect
Several studies over the past 30 years have shown that
cost of corrosion to industrial economy is quite high and it is
approximately 3.1% to the country’s GDP. Today, as
companies seek ways to reduce costs yet maintain quality in
all stages of manufacture, storage and shipment, innovative
solutions for corrosion control are a need of the hour.
Corrosion is inevitable but with modern advanced
technology, we can prevent it. Effective & efficient protection
products are based on the Contact Corrosion Inhibition
Technology (CCI) giving excellent protection in areas of
high humidity and temperature. In conventional oils and
greases, molecules lack polarity allowing oxidising elements
to permeate results in corrosion and rejection. Protection
products with polar molecules create a barrier & do not allow
any oxidising elements to permeate, which will increase the
lifespan of a part, as well as reduce maintenance and
replacement costs.

Pack
Export packaging, OEM and JIT packaging, packaging
for the replacement market, in process protection, longterm preservation require the usage of VCI products. The
main benefits of the VCI technology lie in its ability to selfapply and dissipate and are based on the combined
principles of polarity and volatility. When metals are in the
vicinity of VCI products, the chemicals volatise in the
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enclosed environment and form a
protective molecular layer, which
prevents moisture, salt, dirt, oxygen
and other materials from depositing
on the metals and inhibits corrosion.
There are two main product categories
— VCI papers and VCI film.
The technology is based on the
concept of volatility and polarity, where
volatile ‘V’ components are added to
corrosion inhibiting ‘CI’ components.
The VCI molecules align on the surface
of the metal to a depth of 3-5 molecules
and form a layer. This layer passivates
the surface and creates a barrier that
prevents oxidation resulting in corrosion
prevention for the required period
of time.
Factors affecting the effectiveness of
VCI products:
• Quality of corrosion inhibiting
chemicals and their effectiveness
on the metals.
• Water solubility / effectiveness of
the corrosion inhibitor in the
presence of moisture and/or high
humidity.
• Ratio of chemicals in the
formulation or Amount of VCI on
the carrier (paper, poly, etc).
• Carrier (natural neutral kraft
paper or polyethylene film) used.
• The overall packaging design and
the conditions expected during
packing, shipping and storing.

impetus is on the chemicals partner to
provide a systematic approach in
identifying & developing suitable
solutions in tune with today’s quality
and environmental responsibilities. It

can be seen in the metal working fluids
technologies moving to products based
on natural gas, the cleanest-burning
fossil fuel which is affordable, available
and environmentally acceptable. ☐
Advt

Conclusion
Chemical industry sector is one of
the most regulated (REACH, GHS/CLP,
OSHA) as regards health, safety and
environmental protection, as well as
climate change and energy issues. On
the other hand, the users need costeffective high performance solutions
which are in tandem with their own
product technology advancements. The
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Flexible approaches to implementing
lean manufacturing...
Running a company as efficiently as possible has become critical in recent years and even
more urgent during the struggles of today’s economy. The article highlights four new
approaches to make Lean implementation available to all companies regardless of their
financial situation or personnel constraints. A read on...
No matter what approach you take to becoming Lean,
allow yourself and your staff to enjoy the process. Few events
in manufacturing are as exciting or dramatic as radically
improving your workplace and the camaraderie of good
people eagerly engaged in making the company better and
stronger for everyone. Focus any of the programs described
below at your company’s ‘Constraints’ and you will increase
throughput and profits while substantially reducing waste.

Lean on the run
Perhaps one of the most innovative approaches to
implementing lean quickly and with minimal downtime, ‘Lean
On the Run’ uses the experience and talents of a Lean Consultant/
Facilitator, an assistant, and occasional help from the ‘team’ or
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staff assigned to the area being improved. In practical terms, an
important area of business functioning is selected for rapid
improvement to achieve defined goals and objectives. The team
participates in a brief but convincing training session and
demonstration of lean principles, after which they are released
to the shop floor to begin work are as usual. The facilitator and
assistant then get very busy progressing through a discovery
process examining the target area and every aspect of its
functioning. The pair carefully observes, learns the process, and
solicits input from the operators/staff to acquire needed data.
You might say the facilitator and assistant function something
like a computer’s ‘CPU’ gathering data, processing it, and then
providing output for decision-making. Periodically, the team is
‘huddled’ together to discuss observations, try out new methods,
and make operational/functional decisions.
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When a clear vision of improvements needed is agreed upon
by the team and management, a plan is developed to implement
the improvements at the earliest opportunity. Normally, full
implementation will require an 8-10 hr. commitment spread over
a week’s time, for 6-10 people. This is less than 20% of the usual
time needed for standard ‘Kaizen Events’ or ‘Blitzes.’ Downtime
is kept to a minimum by making major changes during off-shifts,
temporarily building additional inventory to offset any
interruptions, and other effective strategies. This approach works
particularly well when companies have reduced staff or are simply
too busy to slow or shut down production for extended periods.

OJT Lean
Most states now have funds available to help companies
upgrade the skills of their workforce through ‘Custom Fit’
and OJT (On The Job Training) programs. These funds are
typically used to ‘invest’ in local companies for the collateral
benefits gained for local and state economic development.

The focus is less ‘team’ based and more dependent on the
trainer/trainee(s) relationship and their engagement in
applying improvement activities throughout the company.
Implementing lean manufacturing techniques throughout
the company, while transferring ‘Lean Expertise’ to the inhouse ‘Improvement Manager’ trainee(s) is the goal of this
program. Hours of instruction are conducted in a primarily
hands-on fashion as the Lean expert teaches, coaches, and
collaboratively implements various aspects of lean
manufacturing throughout the company. Trainees are given
improvement assignments and are mentored through this
process in an intensive four to six month undertaking that
makes Lean experts out of existing staff. This approach
eliminates the need for increasing head-count, implements
the majority of the ‘big bang’ lean techniques, and insures
deep level understanding and capabilities of the trainee(s).
After the training period, the expert level ‘Improvement
Manager(s)’ guide the company through new improvement
initiatives as needed without further outside support.
Advt
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After the training period, the expert level
‘Improvement Manager(s)’ guide the company
through new improvement initiatives as needed
without further outside support

Lean right now
This is a typical ‘Kaizen Event’ or ‘Improvement Blitz’
approach with a few twists. The ‘Lean Right Now’ approach
exemplifies engaging in the implementation of real
improvements with a diverse team made up of committed
individuals from throughout the company to affect significant
change very quickly. Emphasis is placed on strategic, tactical
employment of Lean tools that increase throughput and
reduce waste almost immediately. ‘Analysis Paralysis,’ or
overanalysing issues to the point that nothing actually gets
done is avoided by using this methodology. Typically, this
approach will require the full-time efforts of 6-10 people for
five days to achieve full implementation in a single area or
concern. When creatively engaged and empowered, ‘Blitz
Teams’ routinely achieve incredible results using this
approach. It is among the more costly programs with regards
to committed staff resources, but typically results in some of
the largest improvements and greatest team buy-in. Team
buy-in, commitment, and empowerment ensure long- term
effective improvement activities. If you have the ability to
commit 6-10 people to this process for a week it is among the
most powerful approaches to implementing Lean available.

Walkabout Lean
From the ‘land down under’ the term ‘walkabout’ refers
to someone taking a long walk, exploring, taking a look
around, etc. That’s the beginning of this approach to
implementing lean. A lean expert carefully looks over the
production facility along with a very knowledgeable in-house
plant expert, noting where urgent attention is most needed.
Improvement opportunities are prioritised to the company’s
critical success factors and plans are laid to systematically
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address the improvements promising the greatest impact
sequentially. Operators are observed and asked for regular
input and occasionally some help, but are mostly left to their
jobs. Using available personnel from focus areas and
throughout the company, major improvements are
accomplished in a very flexible and fluid process. This
technique is most useful when staffing is tight, or production
is unable to slowdown during the improvement process. A
skilled facilitator can make this a ‘team process’ by carefully
listening to and incorporating input from area operators.
Generally, however, this approach will not initially increase
the ‘team buy-in’ that other approaches foster. On a serious
budget of time or staff, this approach can deliver fast and
powerful results with little disruption. Don’t let the quirky
name for this approach fool you, when you turn an
improvement expert lose in your plant exciting and important
changes will not be far behind.
Using these streamlined approaches to becoming lean
very quickly and inexpensively will help companies become
stronger and more profitable with unprecedented speed over
more conventional implementation programs. To be very
realistic, dramatic improvements are exiting, but creating a
culture that embraces and sustains lean processes as well as
implementing lean throughout an entire company is a longterm endeavour. It should also be noted that becoming lean
is only part of the equation. Developing your staff with crosstraining opportunities and validating their input on company
issues, etc., will yield benefits such as innovation and loyalty
for years to come.
Furthermore, don’t forget to have fun with your transition
to lean manufacturing. Sure, some of the obstacles will be
formidable, but the improvement process is generally very
exciting and rewarding for all involved. ☐
Courtesy: TPS – ThroughPut Solutions
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Manufacturing engineers tackle ergonomics
The feature discusses a project of the delivery process where
a delivery professional can easily make transition from
maneuvering on level surfaces to moving down stairs, with
an effective ergonomics.
More than a new project or initiative, innovation requires
an approach and climate that can make a company stand apart
in the global competitive marketplace. Starting in fall 2012 with
the singular vision to reinvent the ‘Last 100 Meters Of Delivery’,
John Reynolds, who holds a bachelor’s degree in Mechanical
Engineering from MIT, and has prior experience managing new
product introduction for iPhone at Apple as an operations
program manager, focused on improving the safety and
efficiency of this delivery challenge. MIT’s capstone mechanical
engineering course is product design process. They challenge a
team of undergraduates to come together to identify a need,
develop a solution, and deliver a prototype. Reynolds lead the
team and identified delivery as an area of interest and need.
Reynolds and his team were committed to eliminating the
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cost and risk to safety that is so prevalent in today’s direct store
delivery (DSD) and e-Commerce Business to Consumer (B-to-C)
model. He shared, “We’re a team of passionate engineers out of
MIT who truly believe in improving the safety and efficiency of
the last 100 metres of delivery. We work on, design, and innovate
in spaces most others overlook. We’re all about the details. Chris
Benson, Nate Robert, and I were teaching assistants for the
premier MIT course on design thinking, EID, and all took MIT’s
capstone design course, Product Design Processes out of which
the Glyde Hand Truck concept was borne.”

Understanding user’s needs
The development of this new product started with truly
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Older and variable infrastructure using delivery via forklift,
elevator or loading dock creates dangerous difficulties

understanding the user’s needs, to hone and simplify an
innovative design and solutions. With data driven rapid
prototyping principles, the design most closely aligned with
user requirements. Every day hundreds of thousands of
deliveries take place. The goods, food, beverages, furniture,
and parcels we consume and depend on have to cross the last
100 meters before the delivery is complete. Older and variable
infrastructure using delivery via forklift, elevator or loading
dock creates dangerous difficulties.
Reynold’s team built a relationship with the AB (Anheuser
Busch) distribution center in Medford, MA and went on
hundreds of runs with them, spending hundreds of hours with
the drivers and observing the creative ways AB safety managers
were trying to improve delivery. They decided to help them
focus on this problem with kegs first, as they are very heavy at
160 pounds each. These were typical deliveries happening
thousands of times a day.
The Glyde hand truck helps to adapt to the most dangerous,
and part of the last 100 meters, the stairs. In cities with older
infrastructure, such as New York, Boston, Philadelphia, and
Chicago, most bars, restaurants, and clubs store goods in the
cellar, and the goods must be delivered down a flight of steep
stairs. The methods and locations are so variable and
dependent on the structure of each delivery location.
The challenge was to devise an innovation that removed
the tremendous burden on the delivery professionals. They
were forced to muscle, maneuver, and in some cases bounce
kegs, cases, food, and parcels down narrow, winding stairs
often causing chronic injury to shoulders, elbows, and back.
The result was a costly reality; the average delivery professional
spends 12-15 days on workers’ compensation a year, and
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larger companies like Anheuser Busch budget tens of
thousands of dollars for each injury every year.
The pain point was not relegated to just the beverage
industry, but also for the moving industry, food industry, parcel
industry, and other industries requiring delivery to large cities,
causing the majority of chronic workplace related injuries.

Innovation driving strategic business
relationship
Having developed and tested the engineered solution,
Reynolds and his team reached out to Magline. Magline Hand
Truck with Glyde Technology was engineered to ease the
burdensome step in the delivery process by enabling the
delivery professional to easily transition from maneuvering
on level surfaces to moving down stairs. Development took
close to three years from the final prototype from the MIT
course to the finished product with Magline. Each prototype
iteration was taken into the field to validate its performance
to ensure driver buy-in. Five to fifteen prototypes in each
iteration were taken in to distribution centers in Boston,
NYC, and Denver to gather feedback. The guiding principle
was always for delivery professionals.
Glyde aids in descending stairs, but does not create
additional problems ascending stairs. Delivery professionals
traditionally use hand trucks to deliver full kegs ~160 lbs down
the stairs. In the past, they have always carried the hand truck
and the empty kegs ~30 lbs up the stairs by hand. In field
research and in consultations with AB safety managers, this is
not a safety risk since the weight is much less.
Additionally, the hand truck actually enables the drivers
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to stack and pull empty kegs up the stairs, where before they
would have to carry the hand truck itself. The engineers
ensured a uni-directional clutch built into the treads, which
meant the braking is only engaged when going down the
stairs. The treads spin freely going up the stairs. Delivery
professionals can then stack and load the hand truck and
freely pull up the loaded hand truck when before they would
have to carry it out. Validating the performance of the design
included various studies and consultation with various
ergonomic and medical professionals.
“The back strain charts clearly demonstrate that the
primary force has been markedly decreased from the back
muscles. In addition, the jerky movements, which can lead to
acute injury, have been removed,” reported Jacqueline
Napoletano, Managing Director, Glyde.
Testing for acceleration: By putting an accelerometer on Glyde
and standard hand trucks the impact at each step was measured.
The acceleration varied dramatically between Glyde and the
traditional hand truck. Each of the red peaks corresponds to the
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old-school dolly crashing into each step, while Glyde went down
smoothly with minimal jolts. The average peak acceleration of
the Glyde was nine times less than current products.
Muscle strain: Engineers measured drivers’ back activity using
electrodes. As the traditional hand truck crashed into each
step, the user experienced a huge jump in back-muscle
activation. Glyde, again, traveled smoothly down with much
lower muscle activation. Overall, the Hand Truck had three
times less average muscle strain and eight times less average
peak muscle strain than current products.
Ergonomics: The innovative finished product works on stairs
of various steepness and pitch; the handle had to best fit with
the demographics of drivers to ensure that the length was
appropriate, so that when used on stairs the drivers would not
have to bend. The built-in passive and pre-set braking is
carefully tuned make the varying loads (up to 350 pounds).
Braking makes the load feel manageable, and relatively
effortless; it allows the driver to more easily control the
acceleration of the delivery. ☐
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10 steps to peak performance & productivity
To remain competitive and profitable, machining shops continually
seek the most economical and productive ways to accomplish their
work. The article highlights three phases and ten simple steps that will
enable a shop to analyse and improve its metalworking operations.
All machining shops face the same task: converting raw
material into finished workpieces. The products must be
machined to the specified level of quality, completed in the
required quantity and delivered within the desired amount of
time. Sustainability considerations and environmental issues
must be resolved as well. To remain competitive and profitable,
shops continually seek the most economical and productive ways
to accomplish their work.
The ultimate example of those process improvement efforts
today is what is called in Europe ‘Industry 4.0’ – strategy and
tactics that integrate state-of-the-art data acquisition, storage and
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sharing technologies into the manufacturing process. Industry
4.0 is presently the top level of manufacturing evolution, requiring
strong management commitment, specialised personnel and
significant investment.
Unfortunately, shops that lack the extensive resources of
global industrial giants such as General Electric or General
Motors may feel that productivity improvements are out of reach.
However, simple, cost-effective analyses and actions can have a
large positive effect on the productivity of small to medium-size
operations. In fact, before investing in new computers, robots or
personnel, any shop, large or small, should perform basic process
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analysis and organise current equipment and practices. The truth
is that computerisation of disorganised shop operations results
only in computerised disorder.

Three phases and ten simple steps
Organisation of shop practices begins by viewing the
production process as three phases. First is a selection phase,
involving choices of cutting strategy, tools and cutting conditions.
The next phase is collection, in which the selected tools and
strategies are grouped together in a machining process. Realisation
is the third phase and puts the process into action.
In a large number of cases, the results of phase three fails to
meet expectations, and certain steps are needed to bring reality in
line with preparation. The steps can be technical in nature, such
as seeking ways to moderate cutting forces, or economic,
including actions to reduce costs. Fortunately, there are ten
simple steps that will enable a shop to analyse and improve its
metalworking operations. They are as follows:

Intelligent budget control
A common approach to budgeting in metalworking
operations is to acquire every element of the process at the lowest
price possible. However, it is best not to base tool selection on
price alone. Before discussing prices, a shop should consider the
desired end results. If a tight-tolerance, top quality part is the
goal, more-expensive precision tooling will be required to
machine it.
The cost of struggling with bargain tools to achieve high part
quality and producing unacceptable parts will exceed the expense
of higher-priced tooling. On the other hand, when quality
demands are less stringent, a portion of the capabilities of highprecision tools will be wasted. Recognising the ultimate goal of
the process is the first step in cost-effective purchasing decisions.

Intelligent handling of constraints
Real-world metalworking operations, as opposed to
theoretical discussions of metalworking theory, are bound by
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practical constraints that include machine power and stability
and customer demands regarding dimensions and surface finish
quality. Cutting conditions can be varied over a wide range, but
the effects of different combinations of parameters on cutting
forces and surface finish may limit some choices.
Nonetheless, simply reducing cutting parameters overall is
not an intelligent way to deal with process constraints. For
example, changes in depth of cut have a greater effect on the
consumption of machine power than changes in feed rate. The
combination of decreasing depths of cut and increasing feed
rate can improve productivity within the constraint of limited
machine power.

Tool application rationalisation
Considering the massive number of tool geometries,
sizes and materials available, the possible configurations of
metal cutting tools are practically endless. Machine shops
typically make tool application choices one operation at a
time, choosing a specific tool to create a certain feature on
a part and then picking another tool to machine another
different feature.
A contrasting tool selection strategy is to develop a highlyspecialised custom tool that can create multiple features in one
machining pass. The strategy is convenient but the design and
manufacturing of special tools is expensive.
Between the two extremes is an approach that utilises a
standard tool engineered to perform more than one operation
(multi-directional tooling). A perfect example of this approach is
Seco’s MDT tooling.

Complex workpiece approach (group technology)
Comparable to the technique of applying tools that combine
two or more operations, a shop can choose tools that are capable
of creating similar features across a range of workpieces. A shop
may machine a wide range of different workpieces, but the
workpieces will share common features such as holes, slots and
milled surfaces.
To expedite the machining of complex parts, a shop can
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SecoPoint single box dispenser

view similar features as a group and choose a tool optimised
for a certain operation, such as holemaking, that is repeated
on different parts. The optimised tool maximises productivity
and also reduces cost when considering the engineering time
that goes into repetitively programming tools for each
separate part. The group technology approach also helps
reduce tool inventory.

Achieving minimal functional workpiece quality
Although the concept initially may seem strange, shops
must realise that it is necessary to achieve only the lowest
possible workpiece quality that meets customer specifications
and functional requirements. There is no need to exceed those
requirements. If a part tolerance is 5 microns, achieving 3
microns is a waste of time and money. Higher quality tooling
and more precise operating processes will be required to achieve
the tighter tolerance. But customers will refuse to pay for such
unrequested higher quality, and the job will be a money-losing
proposition for the shop.
Some quality issues, such as burrs, obviously must be
resolved. And there are situations where minor cost
considerations are irrelevant – tool cost differences of a few
Euros or cents are meaningless when compared to the value
of a large titanium aerospace component the tool will
machine. To maximise cost efficiency, a shop should tailor
production quality to the functional and quality requirements
of the workpiece.

Predictive tool maintenance
Traditional tool maintenance is reactive. When a tool
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wears out or breaks, it is replaced. That approach, however,
generates costs beyond those of the tool itself, including
manufacturing process downtime and possible damage to the
workpiece. Preventive tool maintenance is a step beyond
reactive maintenance.
The useful lives of even identical tools usually vary above
and below an average length of time. Preventive tool
maintenance is based on replacing the tool before it reaches its
shortest expected working life to be sure that the change is
made before the tool wears out too much or breaks. That
approach, however, wastes tools with a tool life that is at or
above average.
A relatively new approach, based on tool life modelling, uses
computer calculation and simulation to provide predictive data
on tool deterioration and to indicate when replacement is due.
At a somewhat greater expense, use of sensors can further finetune the results by tracking tool wear in real time. Use of
predictive tool maintenance has the potential to reduce tooling
costs by 15 per cent, 20 per cent or more.

Tool inventory control
When dealing with the 2nd collection phase of metalworking
production, it is important to note that tool inventory control is
different than tool management. Tool management refers to
organising an existing tool inventory and making it available for
production. For that task, a variety of automated tool
management systems is available. Tool inventory control, on the
other hand, is an effort to rationalise and consolidate the number
of tools a shop possesses to focus on what is really needed. If
tools are not rationalised before being loaded into an automated
tool dispenser, the result is simply automated disarray.
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Different selection criteria for tooling

Practical work analysis
In his 1907 book ‘On the Art of Cutting Metals’ American
engineer and work analysis pioneer Fredrick Winslow Taylor
noted that some of the activities in a workshop, such as milling
a surface, clearly add value to a workpiece. On the other hand,
he noted that many activities that are necessary for the
production of a finished workpiece do not directly add value.
These include e.g. fixturing the workpiece on the machine or
writing the machining program.
Taylor said that non-value-adding tasks should be completed
as fast as possible and in a way that minimise their effects on the
total costs of production. Automation can accomplish tasks such
as part loading and fixturing and save time and money.
Manufacturers typically believe that the best way to reduce
processing time is to increase machining parameters. Most shops
do not fully recognise the time consumed by activities such as
engineering. A task that represent as much as 40% of the total
time for a part to travel from drawing to delivery. Unplanned
downtime caused by tool failure, quality issues or chip control
problems also may be overlooked. When analysing work activities
and costs, it is essential to consider all the contributors to part
production time.

Practical application of optimisation
The third phase of metalworking part production, the
realisation phase, puts into action the tools and strategies selected
in phase one and collected in phase two. Rarely if ever does a
process work exactly as planned, and it is at this point where
optimisation of the operations in terms of speed, reliability and
other factors is necessary. Additionally, most shops also seek to
improve ongoing processes. After carrying out the organisation
and rationalisation steps of phases one and two, practical
optimisation enables a shop to find technical and economic
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benefits in a combination of feed, speed and depth of cut that
produces the desired results.

Intelligent introduction of new technology
Manufacturers today face a range of relatively new challenges
including mandates for sustainability and environmental
protection. Intelligent introduction of new technologies and
processes enables shops to fulfill the challenges. Dry machining,
for example, permits a facility to reduce the use of coolants,
which in turn reduces the potential effects of the fluids on the
environment as well as the cost of safely disposing them.
Growing use of lead-free workpiece materials is aimed at
removing the harmful metals from the environment. Improving
process parameters and production tooling performance will
result in measureable savings in energy expenditures.

Conclusion: phase 4 and STEP education
As manufacturers of any size utilise the ten simple steps to
improve their operations, a fourth phase of the production
process involves ongoing internal education. The goal of that
education is to ensure shop personnel realise solutions to
productivity issues do not always necessitate huge investments,
high technology and expanded workforces.
The lessons learned while improving an operation or a
family of operations can be reapplied and expanded to include
similar situations throughout an entire shop. These lessons can
be supplemented with organised education such as the Seco
Technical Education Program (STEP), a practical program
designed to familiarise users with the latest tooling systems and
techniques. Combined with practical experience in process
analysis and improvement, education is the key to establishing a
culture of problem-solving and process improvement that will
result in ongoing manufacturing success. ☐
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Expand Lean manufacturing with MES
A recent study by an industry analyst has illustrated that the use of Manufacturing Execution
System (MES) by industry leaders has accelerated their Continuous Improvement program. The
feature discusses on how Lean leaders leverage MES to support and enhance Lean initiatives.
Until recently, most of the foundations of the Lean movement
were based on manufacturing and process improvements from
the 1970’s, a time when automation and software applications
were in their early, nascent years. The past 20 years has witnessed
tremendous leaps and advancements within these disciplines.
Until recently, the thought of using software in support of a Lean
project was simply unheard of, having no place within the
collective Lean circles. But, that thinking has now changed.

MES: A system to enable change
One key to success in deploying and sustaining Lean can be
found in a manufacturer’s ease and ability to actually change a
process. Static processes can’t support the implementation of new
best practices to remove waste as part of a Lean program.
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Processes are implemented at one plant, but not across multiple
departments and geographical locations will at best have limited
benefit in reducing waste across the organisation.
The challenge to overcome is not what processes should be
changed, but which can be changed, and stay changed. When
evaluating possible process improvements, it is easy to write them
down on a white board and achieve agreement to implement.
And, with some effort, it is often possible to initially run these
process improvements manually, testing the new process and
evaluating if benefits can be achieved, at least in the short-term.
The challenge is getting people to embrace and adopt a change
after the Lean implementation project manager or outside
consultant has left, after the Lean project focus has passed. Add to
this challenge a manual process, and it is easy to see why so many
Lean initiatives fail.
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People

Process

Technology

Metrics

Leaders

Involve people in all
segments of the business
including suppliers

Broad and deep application
of methodologies with wide
access to real-time data

Business processes in MES
ensuring consistency

Metrics are calculated
frequently by IT systems with
high credibility & use

Competitors

Focus mainly on
manufacturing areas and
include a portion of those in
aligned areas

Board application of lean
tools with good access to
manufacturing data

Apply MES systems and
complement continuous
improvement prog.

Board use of metrics, but
mixed results. Some
automated and many manual

Followers

Focus on the plant floor with
weak support

Shallow application of Lean
tools with limited access to
mfg. data

Manual BPM using tribal
knowledge; technology
skepticism

Few metrics which are
manually calculated and not
actionable

Try to implement a process change across different locations,
and the complexity and challenge increases exponentially. A
change in process impacting multiple plants – beyond the
visibility of a plant manager’s daily routine – might never ‘stick,’
especially if the responsible party for success can’t see that the
process has not been permanently implemented. It quickly
becomes obvious that manual process improvements don’t
work effectively, even more so when implemented across a
global operations environment. The solution is to automate a
process improvement, removing the ‘friction’ of human
reluctance to change.
If the complexity, programming or other skill required to
change a business process is difficult, then the impediment to
change is the process management system. Often this process
may involve multiple systems, equipment vendor user interfaces
or even complex XML or other web-based programming.
Alternatively, manufacturers who embrace the need for change
recognise that the investment in a Business Process Management
(BPM) system can pay a handsome reward, capable of supporting
frequent changes or updates. This system must be easy to use (or
else it offers no benefit over existing static system), without the
need for complicated programming by outside consultants or IT
personnel, which may not be available at a moment’s notice.

MES + BPM = Sustainable Process Improvement
MES systems ‘touch’ every area where a Lean program might
impact an operations process, so therefore have the capability of
being an ideal solution. But, the MES system must be capable of
easily supporting process change and execution, while automating
Lean process improvements.
Leaders select MES systems that span the entire suite of
operations processes, amplifying the potential benefit of such a
program. The ability to infuse an organisation with embedded,
automated business processes enables MES to address one of the
most challenging aspects of manufacturing operations
management and Lean – the enforcement and continued
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Table 1

adherence to defined processes. (Refer Table 1)
MES systems utilising an effective Business Process
Management (BPM) framework best support the implementation
of new Lean processes, providing control and monitoring of
existing and new processes to ensure timely execution and
conformance. Phrased differently, while Lean techniques provide
the methodology to optimise business processes, MES systems
that leverage BPM provide a highly competent “systems
infrastructure” to implement Lean efficiencies, sustaining them
on an ongoing basis.
Leveraging IT systems with embedded business processes
ensures operations consistency – across multiple functions and
locations – for actions performed by personnel, equipment and
facilities; reduced variation is a key tenet of Continuous
Improvement programs. Figure 1 graphically depicts the
performance benefits over time when business processes can be
embedded within IT systems, when compared to the manual
execution of the same tasks.
Streamlining the process of instituting change and refinement
lets manufacturers achieve greater success. More improvements
can be implemented – rather than merely theorised – helping
drive an efficient, successful Lean program. There is no longer an
acceptance of ad hoc business processes. Processes are deliberately
planned and standardised to reduce waste, save money and create
quality products and services. Processes are immediately,
consistently implemented, and most importantly, these processes
are sustained over time.

Paper Kanban vs e-Kanban
Kanban Cards are a standard component of traditional Lean
programs, as a signaling system that utilises cards to signal the
need to move materials within a manufacturing or production
facility, or signal the movement of materials from an outside
supplier to the production facility.
Traditional ‘paper-based’ Kanban programs typically operate
within a single facility, so the use of ‘on-site’ ordering queues
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Business
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Business
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Begin
Analysis

Time
Identify
Improvement
Change
Complete

makes perfect sense. Distribute your operations across several
different locations – coupled with the use of third party
outsourcing vendors – and the use of a paper-based Kanban
system starts to fall short.
Once again, the implementation of an MES system can quite
effectively address this shortcoming, providing an e-Kanban
signal when inventory levels should be restocked, or when a
production process is ready for the next raw material. An
advanced IT system can be integrated across all areas of
operations, from production to warehouse to quality assurance,
ensuring idle inventory levels are minimised, or even eliminated,
adding yet more functionality to an integrated MES system.

Measuring Performance Improvement
Performing quantitative measurements on operations
performance can be an excellent way to locate future performance
improvements. A comprehensive reporting system can be
established to summarise operations results and highlight areas
for improvements, such as comparing one plant’s performance to
another, or to the entire industry average.
Once again, a well-conceived and implemented MES system
can accomplish this task, providing a platform for consistent
performance measurement, tracking the operations statistics
most relevant to your achieving the highest possible performance.
As was true of implementing new global best-practice processes,
a global system for measuring Key Performance Indicators (KPIs)
can amplify visibility to enterprise operations performance,
quickly highlighting those business processes not delivering the
desired results, as well as those setting a new standard for
operations excellence.

MES: Fueling the Quality Control Machine
Traditionally, quality management applications were
implemented separately from ERP and MES, but today
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Figure 1: Embed BPM in your MES and IT Systems
for Sustained Process Improvement

manufacturers have adopted a more holistic approach that
considers quality an integral element of core business processes
versus a bolt-on strategy.
Management of quality control in a Lean manufacturing
system is critical. In a Lean environment, the management of
quality control shifts from an inspection-oriented approach to
defect-prevention. This means inspection at every phase of the
production process, from material purchase, delivery, inventory
and supply to processing, as opposed to the conventional
inspection process conducted at the beginning, during, and end
of the production process.
In order to best support quality control, data collection
and reporting processes are needed to identify a starting point
for improvement and track progress as processes are refined.
Many companies conduct data collection and reporting
manually in an off-line system (typically Excel) which
generates waste in terms of time and effort, and also introduces
opportunity for error.
MES offers employees, supervisors and plant management
visual real-time dashboards focused on Key Performance
Indicators (KPIs) that can be used to monitor the whole
corporation, lines of businesses, functions or processes, with the
ability to drill-down on any data point for the details.

Lean = Green
Sustainability goes beyond “doing the right thing” and being
a good steward to the environment, it is also key to competitive
advantage, cost reduction and customer satisfaction.
Manufacturers understand that as the cost of materials and
energy continues to increase, these costs become an even larger
component of total costs, currently up to 70% or more depending
upon the industry. They must adopt effective sustainability
strategies today.
Implementing Lean manufacturing is one way manufacturers
can enable sustainability across all the various business processes.
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The focus of improvement programs can be expanded to include
and embrace sustainability themes, including the adoption and
application of Lean tools and techniques to sustainability
improvement projects. Lean manufacturing can help identify
overall requirements and align need to capacity, thus ensuring
production lines are optimised, energy is maximised and raw
product fully utilised.
This emphasis on sustainability contributes to Lean by
improving overall organisational performance and efficiency.
While there does exist synergistic relationships between Lean and
“green” programmes in general, in particular, sustainability
efforts focused on waste elimination offers significant benefits for
Lean manufacturing.
Sustainability programmes tend to be enterprise-wide
initiatives, impacting processes spread throughout the enterprise.
Therefore, when selecting an MES system, criticality of support
for implementing and updating global best practices should be
placed in the highest importance. Lastly, as the Green movement
is still in its early years, best practices for sustainable operations
are still in a state of change. As a consequence, be sure your MES
enables rapid process changes to keep up with the ‘sea of change’
currently underway within the sustainability / Green movement
currently underway.

Conclusion
Today, MES is recognised as an essential component of
Lean manufacturing success in the current world of complex
global supply chains, ever-changing product mix and
greater demand volatility. Yielding the benefits of
continuous improvements, reduced waste, improved
response times as well as sustainability initiatives, MES has
been adopted by leaders in Lean, integrating the needs of
the real-time plant environment with the transactional
environment of business systems.
MES supports the application of Lean best practices,
while adding value to Lean initiatives, encompassing
processes that span across multiple areas of operations. By
efficiently establishing and maintaining business processes
(ideally through a framework of BPM) and the collection of
operations data throughout production, the supply chain,
warehousing and the execution of maintenance management
programs, a more cost-efficient Continuous Improvement
program is possible, saving time and resources to further
maintain and optimise operations performance within the
business. ☐
Courtesy: Dassault Systemes

Advt
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Laser metrology system

Digital megohmmeter

FARO has introduced the new FARO® Laser Tracker Vantage product
family that sets a new price/performance standard for addressing
challenges in large-scale metrology including, but not
limited to, assembly alignment, part and assembly
inspection, machine installation and alignment, and
reverse engineering. The FARO Vantage product family
consists of two high performance models, the VantageE
with an operating range of 25 metres and the VantageS
with an operating range of 80 metres. Both compact
models offer industry leading portability with an
integrated master control unit (MCU), hot swappable
batteries that eliminate the need for AC power and
FARO® Laser
cabling, and industrial grade Wi-Fi for reliable,
Tracker Vantage wireless communications. This set of advanced
features, along with a single carrying case, enables
easy transport between job sites and/or locations within the factory by a
single user. The new laser tracker platform is the first that utilises FARO
RemoteControlsTM for advanced control of the system using a mobile
phone or tablet device. The mobile device also delivers enhanced
functionality such as live video feed.

Extech Instruments, a FLIR Company offers Extech 380260 digital auto
ranging megohmmeter that measures insulation resistance up to 2000MΩ.
The digital megohmmeter provides three test ranges
plus continuity and AC/DC voltage measurement. The
unit features a test lock, data hold and low resistance
functions as well as an easy to read backlit dual LCD
display. The 380260 megohmmeter measures
insulation resistance in three selectable voltages of
250, 500 and 1000 volts, and it has a maximum
resolution of 0.1 MΩ and a basic accuracy of ±3 per
cent. A lock power on function allows for hands-free
operation, while a data hold capability freezes the
displayed reading. Other features include automatic
discharge at end of test, hanging strap, and a
Extech 380260
protective holster with stand. It comes complete with
test leads, carrying case, and six AA batteries. It's
rugged design is ideal for harsh environments. Auto discharge is activated
after releasing the test button, discharging stored voltage automatically.
To conserve battery life, meter automatically shuts off after fifteen minutes
of non-use.

FARO Business Technologies India | New Delhi
Email: india@faro.com |Tel: +91-11-46465664

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

Flexible combinations

Rotary Seal

SUHNER been developing cost-efficient automation solutions since its
beginnings over 100 years ago. Today, the company is specialists in the
field of machining units for drilling, milling and thread cutting.
It support customers with
its expert knowledge and
established products from
the very first automation
step with single and
multiple
spindles
up
to complex, autonomous
Automated drilling units
and monitored production
processes. Between the
drilling diameters of 0.1 and 80 mm (for 600 N/mm steel), there is a wide
standard product range to choose from, with various feed and drive
systems: from pneumatic, hydraulic or servo, up to the flexible shaft drive
system. As a modular system, these machining units are cleverly adapted
to each other. Furthermore, these units – including a large selection of
accessories – can be combined with each other, thus offering our customers
virtually limitless possibilities for manufacturing customised solutions. This
allows them to overcome the daily challenges in the field of machining in
the most effective way.

Trelleborg Sealing Solutions has launched an innovative seal, Turcon® Roto
Glyd Ring® V – primarily intended for double-acting pressure within
severe working conditions that require extended rotary service. The seal
is specifically engineered
for machinery where a
high pressure to velocity
value is required to allow
equipment to run at the
highest possible speeds in
high pressures for an
Turcon® Roto Glyd Ring® V
extended service life.
Turcon® Roto Glyd Ring®
V is a double-acting rotary seal with outstanding performance and reliability.
Reduced contact surfaces under all operating conditions significantly improve
friction and wear characteristics without compromising sealing performance.
Designed for continuous service at high and low PV values, the seal also gives
improved performance in oscillating conditions or where there are frequent
changes in pressure and/or velocity. The seal has a built in valve function. Valve
ports are made from both sides of the Turcon® ring profile to the space in the
centre, which is the lubricating groove. An elastomer ring is installed in the
lubricating groove to prevent static leakage through the ports.

SUHNER India | Bengaluru
Email: automation.in@suhner.com | Tel: +91-80-2783-1108
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Trelleborg Sealing Solutions | Bengaluru
Email: rohit.nair@trelleborg.com | Tel: +91-80-33729355
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Lubrication-free linear axes

PUR cables

igus has introduced a completely new approach to drive technology with the
offering of SLTI3 lead screw unit that provides customers the highest degree of
variability in the design of their
individual linear axis. It is made
possible by 3D printed carriage
and shaft end supports. This
means that lubricant-free and
maintenance-free lead screw
units can be implemented
cost-effectively
and
very
quickly according to customer SLTI3 lead screw unit
requirements.
Since
the
number of components has been significantly reduced, the lead screw unit can
be assembled in seconds. Customer-specific stroke lengths are also possible,
as is the use of trapezoidal or high helix threads according to requirements.
Entirely new degrees of freedom in design are promised by the first complete
linear carriage from the 3D printer as well as printed shaft end supports, which
are manufactured in the laser sintering process. The iglidur I3 material is used
in the drylin SLTI3 lead screw unit, the SLS material from igus for selective laser
sintering, with which the most complex shapes can be precisely manufactured.

Lapp has introduced new abrasion- and oil-resistant control cables,
OLFLEX® 408 P with PUR sheath for increased application requirements.

igus (India) | Bengaluru

Lapp India | Bengaluru
Email: info@lappindia.com | Tel: +91-80-47405222

Email: vinayak@igus.in | Tel: +91-9341136381

OLFLEX® 408 P

Cables used in manufacturing processes, machine and plant areas are
required to have a high level of resistance to notches, cuts and abrasions and
function under harsh environmental conditions including low temperatures or
glaring sunlight. In such applications, cables with a conventional PVC outer
sheath quickly reach their maximum limits. Hence, PUR cables with specially
selected sheath compounds made of resistant polyurethane are ideal for
such tough conditions as they provide the necessary robustness and
durability. The grey OLFLEX® 408 P with VDE registration is an all-rounder in
mechanical processing. It is abrasion and notch-resistant, highly oil-resistant,
resistant to hydrolysis and microbes, and flexible at low temperatures up to
minus 15°C. Application areas of the new PUR cable include apparatus
construction, industrial machinery and machine tools, etc. It is suitable for
oily and wet areas within machinery and production lines that are subject to
normal mechanical stress.

Advt

Inserts for stainless steel turning
Mitsubishi Materials offers new 7000 series inserts for stainless steel
turning, such as MC7015, MC7025 and MP7035 that have been designed to
be an easy-to-choose selection of grades
and chip breakers. Such is the variance in
the properties and machinability of
stainless steels, different tool grades
matched with a suitable chip breaker is
essential to achieve reliable high volume,
unmanned production. MC7015 is a multilayer CVD coated grade with a smooth
cutting edge to prevent chip welding
during higher speed, lighter cutting
applications. MC7025 also has a multi- 7000 series inserts
layer CVD coating, together with an
optimised substrate that displays excellent plastic deformation properties.
This combination of coating and substrate makes it ideal for a wide range of
medium cutting applications. MP7035 is manufactured with a PVD coating for
prevention of chip welding and a substrate specialised in thermal shock and
fracture resistance. These properties make it the first choice for interrupted
cutting and rough machining. The new 7000 series are available in a wide
range of negative geometries from CNMG through to WNMG types.
MMC Hardmetal India | Pune
Email: mayur.kulkarni@mmci.co.in | Tel: +91-20-6520-8430
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CMM retrofit service

Quick-change pallet system

Renishaw has announced the launch of its MODUS 2 manual CMM
upgrade kits. These enable users of manual CMMs to increase productivity,
reduce inspection lead times and
optimise the operation of their
manual machine with a retrofit
supplied and supported directly by
Renishaw. The MODUS 2 MMI
(Manual
Machine
Interface)
provides an easy to use tool to
access sophisticated measurement
capability, making it readily usable MODUS 2 manual CMM upgrade kits
to both expert and occasional
users. The software, which supports the complete range of Renishaw’s CMM
touch trigger probes, displays the full virtual environment, including the CMM,
the probe head and the part fixture, if present. A series of prompts guide the
user through the inspection sequence if an inspection program exists for the
part. If there is no existing program, MODUS 2 offers a choice of measurement
methods: selecting the feature either from the CAD model or the Inspection
toolbox, or simply taking points on the feature and allowing the software to
automatically detect the feature type.

SCHUNK Intec India has introduced its latest quick change pallet system with
its new offering ‘VERO-E compact GSE’ that promises return on investment
(ROI) in less than three months. Tailored
especially for the Indian machine tool
sector, the modular quick-change pallet
system is suited for extremely fast
resetting of workpieces, clamping
devices and other equipment on 3, 4 and
5-axis machining centres. The system
facilitates in providing optimal utilisation
of the machine capacity by reducing the VERO-E compact GSE
retooling times up to 90%, the system
facilitates in providing optimal utilisation of the machine capacity. Setting up
the workpieces outside the machine in parallel to the processing time minimises
downtimes enormously contributing to cost savings. The set-up time ensures
higher machine running times and better production from batch size 1. From
the cost saving point of view, the VERO-E-compact GSE system is useful for
producing small batch quantities and comprehensive range of workpieces. Its
turbo integration feature helps to pull-down force thereby increasing 300% for
optimal utilisation of the machine’s performance.

Renishaw | Pune
Email: samina.khalid@renishaw.com | Tel: +91-20-4900-1589

Email: info@in.schunk.com | Tel: +91-80-40538999

SCHUNK Intec India | Bengaluru
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Water soluble cutting fluid
Zavenir Daubert India has recently introduced HAKUFLUID® the new
generation of cooling lubricants in the Indian market, which combines the
benefits of neat oils with those of
water soluble cutting fluids.
HAKUFLUID® products are water
based fully synthetic (oil free)
viscous metal-working fluids in
which the viscosity is variable to
get optimised process conditions
for wide variety of applications
(grinding to broaching) and HAKUFLUID®
metallurgies with the additional
benefit of extremely low consumption of the lubrication. These products are
water based synthetic (100% oil free) viscous metalworking fluids that allow for
better lubrication, tool life, no oil dust or mists. The products combine the
benefits of non-water-miscible and water-miscible processing materials. They
provide optimal cooling with optimal lubrication. The product is sulphur-less,
nitrogen-less and aromatic-free. It is also odourless and skin-friendly to meet
growing HSE standards. Zavenir Daubert is one of the leaders in corrosion
prevention & metal working technologies in India. The company has collaborated
with industry leaders such as Daubert, Kluthe and Parker Industries.
Zavenir Daubert India | Gurgaon
Email: marketing@zavenir.com | Tel: +91-124-4981000
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Exx-Series

FLIR

™

ADVANCED
THERMAL IMAGING
REIMAGINED FROM THE HANDLE UP

FLIR redesigned the Exx-Series from the handle up to deliver the best
performance, resolution, and sensitivity of any pistol-grip handheld thermal camera.
The new Exx-Series cameras are packed with the features you need to quickly
troubleshoot electrical distribution and mechanical systems, so you can avoid

FLIR Exx-Series cameras now offer:
•
•
•
•
•
•
•

Interchangeable, auto-calibrating lenses
Up to 464 x 348 IR resolution
Our best MSX® enhancement
UltraMax™ processing for 4x pixel resolution
A larger, 4” display that’s 25% brighter
A responsive new interface
Improved reporting options

www.flir.in/exx-series

Easily detect mechanical problems

Easily detect electrical faults

For more details call us on: +91-11-4560 3555 or write to us at flirindia@flir.com.hk
FLIR Systems India Pvt. Ltd.
1111, D Mall, Netaji Subhash Place, Pitampura, New Delhi – 110034
Fax: +91-11-4721 2006 | Website: www.flir.in

Images for illustrative purposes only.

equipment failures, increase plant safety, and maximize up-time.
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