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Value proposition for
the automobile industry
In India, the automotive sector currently contributes more than 7% to the
GDP. The Govt of India’s Automotive Mission Plan 2016–26 sets an aspiration
to increase the contribution to 12%. With this, India is expected to emerge as
the world’s third-largest passenger-vehicle market by 2021. It took the country
around 7 years to increase annual production to 4 million vehicles from 3
million. However, the next milestone—5 million—is expected in less than 5
years, provided the current stable government of the Prime Minister Modi
continues its efforts towards facilitating the long-term growth.
Looking at this growth outlook, all the stakeholders in the automotive
industry should prepare for a changing landscape of the sector and set out to
build a perspective on the trends shaping the Indian market, the value
proposition for the automobile industry in India, while the global developments
disrupt the sector, in the areas of technology, emission standards, customer
preferences as well as market dynamics.
In this context, we are happy to announce International Automotive
Manufacturing Summit 2019, scheduled on July 16-17, at Pune. The Summit,
with a focus on “Manufacturing Excellence with Technology Innovations”,
serves as an annual platform to exchange ideas around the impact of market
dynamics and new technologies on manufacturing operations and supply
chains. It will bring together manufacturing professionals and expert speakers
to jointly pursue the necessary developments for the entire automobile and
auto-components manufacturing process chain.
Join us in to learn what others are doing and how you can develop your own
winning strategy!
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Welding is not only an art, it is a
complete science. Without welding, one
can’t fabricate. Welding plays a key role
in the manufacturing industry and the
process requires utmost attention in order
to deliver the required quality and output.
And the cost of mistakes in this process can
be catastrophic.
Fortunately, the welding industry
is evolved enough to keep up with the
challenging and growing demands of the
market, and advanced base materials have
evolved to live up to weight to strength ratio.
Welding these materials is challenging as
they need to be welded at the lowest possible
heat input in order to retain the mechanical
properties. Welding, per say, is a hot process
but it is better done as a cold process.
Various welding alloys have been
developed to meet the lowest possible
melting range. At the same time, welding
power source is also developed to control
the wave form & wire movement to ensure
that the welding is done at the lowest

COMMENTS & COMMENTARY

GUEST | EDITORIAL

GOVERNMENT MUST MAKE
IT MANDATORY FOR
WELDING COMPANIES TO
IMPART SKILL DEVELOPMENT
temperature possible.
Unfortunately, welding is not getting
enough traction in academics or the
industry, which has resulted into a big
gap in demand v/s supply of welding
professionals. Students feel that welding
is a blue collar job and are afraid to
explore the process because of various
preconceived mindsets. But due to the
emergence of IT and various algorithms,
welding has come to look attractive as well
as easy by welding simulators. Welding
simulators provide the experience of real
welding, but without doing it like a flight
simulator. At the same time, perfection in
welding can only be achieved by practicing
on actual welding equipment.

India has a shortfall of welding
professionals and so does the world. This
is an opportunity for us to become the true
manpower supplier to the world, keeping our
population in mind. But this calls for a major
paradigm shift. Time has come to understand
the importance of welding. If we have to
grow to 8-10% GDP, then manufacturing
is the key. To make this happen, we need to
get the younger generation fascinated by this
beautiful process of joining. This needs to
be done at the academic level as well as by
bringing in stringent norms in welding audit
in the industry.
The government has initiated various
programs to bring in skills in welding.
This needs to be in line with industry
requirements. The government must make
it mandatory for welding companies in India
to impart skill development, which can be a
win-win situation for the country as well for
the welding industry. Standards, like ISO
in welding should be implemented fast and
most importantly, the testing norms. After
all, there is no substitute for quality. ☐
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Ather Energy plans 1 mn unit factory

Ather Energy recently closed an investment of $51 mn in its latest round of funding. With an order
backlog of about five months, the company will be utilising this fund for expansion of capacity to
25,000 units per annum. It will also set up 6500 Ather Grid fast charging points across the country
over the next 5 years, with a projected investment of ₹130 cr. Sharing his thoughts, Tarun Mehta,
co-founder & CEO, Ather Energy, said, “Post the launch in Bengaluru, we are eager to reach out to
consumers in other cities and build more products that will excite them to switch to electric vehicles”.

FEV opens mobility centre in India

FEV recently opened a new mobility centre, which has the state-of-the-art BS6 powertrain test benches,
virtual calibration platform “VCAP”, and a new NVH test bench complementing the already existing
facilities. FEV now has a total of 20 test benches in Pune. While at the opening ceremony, Professor Stefan
Pischinger, President & CEO, FEV Group, said, “India is a steadily growing market in the automotive
sector. It is a logical step for FEV to continuously expand its presence as a strategic partner of the car
manufacturers operating there and to work together with our customers on future mobility concepts.”

India and ASEAN Diesel & Hybrid Powertrain Summit
India and ASEAN Diesel & Hybrid Powertrain Summit 2019, organised by FIVEO Group
and supported by Yogesh Umbarkar, VP—Asia, Ricardo PLC India, as Technical
Advisor, will be held on June 26-27, 2019, in Chennai. The event is dedicated to
providing the next 5-10 years of policy direction and supporting technological innovations
as well as exploiting the market opportunities in India and ASEAN countries. The key
topics of discussion would be: Progress of BS VI-RDE & CAFE norms, how to enter and
expand market in ASEAN countries, application of Chinese and Korean technology
solutions in these countries, passenger car diesel engine technology, design and control
strategy of diesel-electric hybrid power system, etc. The participating delegates would
come from engine, automotive, commercial vehicles, construction machinery, agricultural
machinery, and special vehicles industry segments.

UFI elects V Anbu as President for 2020-2021

UFI Board of Directors recently elected Anbu Varathan, Director General & CEO,
Indian Machine Tool Manufacturers’ Association (IMTMA) and Bangalore International
Exhibition Centre (BIEC), as its President for 2020 - 2021. Anbu, an engineer from
IISc, Bangalore, has work experience of more than 28 years. Speaking about his
appointment, Anbu said, “I am delighted to take up this new role. UFI is the apex
international body for exhibitions and I am extremely thankful to the UFI fraternity to
have reposed their faith and trust in me. The Indian exhibition industry and BIEC will
get wider recognition and further enhance their positioning in the global map.”
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India Yamaha Motor achieves 10 million production milestone in India

India Yamaha Motor (IYM) recently announced the production achievement of 10 million units in
India. IYM achieved this feat since it began its operations in India in 1985. The company's three
manufacturing facilities at Surajpur, Faridabad and Chennai jointly contributed to the overall production
achievement of the company till date. Giving credits to customers, employees and other associates,
Motofumi Shitara, Chairman, Yamaha Motor India Group of Companies, cited, “This is an important
milestone we have achieved. Going forward, we will continue to excite our customers and empower
their lives through world class products and services.”

Altair & DesignTech Systems sign MoU with Manav Rachna University

Altair recently, with its channel partner in India, DesignTech Systems, signed a tri-party MoU with Manav Rachna University (MRU),
Faridabad. The MoU establishes co-operation between the three entities for setting up a Center of Excellence (CoE) providing
infrastructure facilities for 30 engineers to work simultaneously on Computer-Aided-Engineering (CAE) simulation related student projects.
MRU will conduct formal courses as part of the curriculum for students. It will also offer regular short-term training programs with the
content & duration based on industry needs. Expressing his views, Vikas Khanvelkar, Chairman and Managing Director, DesignTech
Systems, said, “Altair CAE solutions are being heavily used by leading MNCs and companies in the product design and engineering fields
around the world. This will give students an excellent opportunity to be trained on these software to begin their career on a high start.”

Raymond’s auto parts arm opens new plant in Maharashtra

Ring Plus Aqua, an automotive component manufacturing subsidiary of Raymond, recently
commissioned its third manufacturing facility at Sinnar in Maharashtra. The plant will produce
starter ring gears, transmission flex-plates and integral shaft water pump bearings. The
company is a major supplier to several OEMs like BMW, Ford, Maruti-Suzuki, Hyundai,
Honda, Tata Motors, Mahindra & Mahindra, Cummins, VECV, Caterpillar and Fiat. Also, the
company has two similar plants at Sinnar. The new facility, built with an investment of ₹45
crore, can produce two million ring bearings per annum. Gautam Hari Singhania, Chairman,
Raymond, said, “the group has a tactical focus on non-core business that has maintained
profitable growth momentum. The new plant will add 200 employees to the company’s current
strength of 1100 people, thus making it the biggest employer in Sinnar.”

ZF celebrates Diversity Day

ZF reinforced diversity as a key contributor to performance and success as part of German
national diversity day. The company organised several activities across its German and
international locations to highlight the relevance and importance of diversity in business. Its
worldwide locations organise local activities to honour and discover diversity within the
organisation. The company organised several activities across its German and international
locations which included global #JointheConversation ePostcard Campaign. In India, namely
Pune, Hyderabad and Coimbatore, the company employees come together for joint activities to
explore and celebrate the wealth of differences within the workforce. Sharing her thoughts,
Sabine Jaskula, member of the Board of Management, responsible for Human Resources and
Legal, ZF Friedrichshafen AG, said, “At ZF, diversity means more than just the inclusion of
different genders / cultures etc. It’s about how we work together, seeking different perspectives
and different working methods, so that we remain at the forefront and continue to evolve.

14
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United for your Success – Grinding Symposium 2019

The Grinding Symposium 2019 held by the United Grinding Group in Thun, Switzerland recently, saw 1500 international visitors, who experienced new
technologies from precision machining and current trends. Customers, experts and company representatives used the opportunity for one-on-one conversations. The
advantages of digital solutions for production machine operators, designing of user interfaces for ideal machine operation and the role of Additive Manufacturing in
machine construction was the focus of FutureLAB and technology presentations and lectures as well as the presentation of partner companies and suppliers were
other focal points of the conference. The manufacturer of precision machines for grinding, eroding, lasering and combination machining invited guests to the Grinding
Symposium for the fourth time since 2004. Traditionally, the focus of the Symposium is on metalworking technologies as well as general topics of the manufacturing
industry. The 16 lectures given by internationally renowned experts from science and practice covered a broad range of topics. Besides, the 13 technology
presentations and the Customer Care presentation visitors were able to experience the latest machines and solutions of the eight company brands – from the
MÄGERLE MFP 30. Experts from the United Grinding Group presented the machines and applications to visitors alternating between German, English, French and
Italian. Highlighting theri goal, Christoph Plüss, CTO, United Grinding Group, said, “Our aim in presenting these future technologies is to create a dialog with our
customers and to discover more about their individual expectations and requirements.”
Advt
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“Adopting technical assistance
systems for Industry 4.0”
…says QUAH Beng Chieh, Head of Marketing – Asia Pacific, FARO Technologies, in this
interview with Juili Eklahare. He highlights how manufacturers can employ Augmented Reality
software to conduct virtual inspections using CAD data and how they can expect to see tangible
benefits of better quality and improved efficiency. Excerpts…
Would you say you’re in a strong market position right now in the
3D manufacturing business?
FARO develops and manufactures leading edge solutions that
enable high-precision 3D capture, measurement, and analysis
across a variety of industries. In 2004, we entered the Indian
market with our first office in New Delhi, followed by a branch
office in Chennai in 2011, and another in Pune in 2014, paving
the way for our company to increase on-theground support for our customers. To this
day, India continues to be a key market for
us. So, we’re confident that our portfolio of
solutions can address Indian manufacturers’
wide range of measurement needs, giving us a
strong position in the market.
What are the challenges of using technical
assistance systems to boost efficiency in
manufacturing processes?
In today’s manufacturing context, technical
assistance refers to systems designed to aid
operators in their role as decision-makers,
typically offering either physical support
on dangerous, strenuous tasks, or providing
crucial information to enable better decision-making. As with
any technology adoption, the challenges that manufacturers
face are similar — existing methods or processes, the team’s
attitude towards change, budget priorities, and proof of value.
That said, adopting technical assistance systems is a relatively
uncomplicated way for companies to embark on their Industry
4.0 journey and manufacturers can expect to see tangible
benefits of better quality, improved efficiency, and costsavings quite quickly.
Can you share your thoughts on the use of Augmented Reality?
Related to Augmented Reality, an application that tool and
fixture manufacturers find particularly useful is virtual
inspection. Often, in early phases of prototyping, companies
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would be developing tools, fixtures, or assemblies — where
not all components of the whole are in place just yet. However,
quality inspection early on in the process is necessary, in order
to ensure that everything eventually fits in its allocated position.
Otherwise, any changes that may be required in later stages
can incur additional costs and cause delay with prototypes and
pilot lots, likely pushing back production timelines for final
inspection, approvals, and series production.
To
circumvent
that
challenge,
manufacturers can employ Augmented
Reality software to conduct virtual inspections
using CAD data. Advances in mixed reality
technology have made it possible for an
assembly, a tool, or part to be virtually
examined in detail, even with an incomplete
set-up. Through an overlay, the virtual object
can be inserted into the software to see how
it fits with the existing elements. This way,
any difference between the actual and the
intended targeted setup can be identified,
documented, and fixed early on.
Where do your customers come from? Do they
find you or do you go to them at trade shows?
Many of our customers first learn about us at trade exhibitions,
but a good number of them also come across our solutions
through their own research. Very often, we find that new
prospects hear about us through word-of-mouth, where our
existing customers were the ones who recommended our
technologies to them.
Where do you see FARO Technologies in five years’ time?
Some of our most successful solutions were a result of the R&D
team’s expertise, combined with our customers’ suggestions.
I believe we’ll continue to put out relevant solutions that help
customers complete their 3D measurement and documentation
tasks more confidently, quickly, and easily. ☐
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“We have developed a complete
EV ecosystem technology”
Dr Saurabh Markandeya, CTO & Co-Founder, Adarin Engineering Technologies,
in this interaction with Juili Eklahare, throws light on hybrid vehicles complying with
the BSVI norms, its focus on electric three-wheelers, and how a start-up should look at
generating value proposition than focusing on the brand. Excerpts…
What are some of the biggest challenges that your company
faces as a start-up today? Is it competition from other EV startups or just getting the brand in front of people and letting them
know who you are?
Raising funds and investments is one of the biggest challenges
we face as a hardware start-up, which takes a long time. Once
the company starts developing the product, it easily takes 2-3
years to start generating the revenue. Being
in the EV space, it is a very new field for
India, where customers still don’t know what
products suit them. So, I believe that every
start-up has a different region to deal with and
none of them are really a competition to one
another. Also, as a start-up, I think we should
look at generating the value proposition for
our customers than focusing on the brand.
Another challenge we are facing right now is
building a team and finding the right people;
there is skilled workforce out there, but finding
good engineering people with the right kind of
motivation can be difficult for a start-up.
What are the necessary research & development
steps you took before starting Adarin?
Ever since we started off, our focus has always been that we
are a technology and Intellectual Property Rights (IPR) driven
company; so we develop only those products where we have our
own patents. As a technology company, patents are of utmost
value and dictate how long and successful we are going to be.
So, we spent almost two to two and a half years in categorically
developing the technology, finding the patents, and developing
the proof of concepts.
Which are the markets that you are targeting?
Electric three-wheeler is the first product that we are going
to bring in. We are trying to generate a new class of vehicles
which offers the same performance in terms of power and
speed as current engine driven three wheeler in India. Our
three-wheelers have ultra fast charging capabilities and also
provide a more comfortable, much safer and greener ride. As
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for technology, we are developing the complete EV technologies
ranging from battery, charging system, motors, to transmission
and delivering power to the wheels. So, we have developed a
complete EV ecosystem technology. This EV ecosystem can
cater to three wheeler and four wheeler category. However,
based on our business strategy, we are presently deploying our
technology to three-wheeler, which includes the Indian and
Asian markets.
Can you tell us about the Motomatic Hybrid
Transmission? How is it cheap enough to
replace diesel variants that are likely to turn
expensive when BSVI rules apply?
Motomatic Hybrid Transmission (MHT) is
a patented ultra-capacitors powered multimode hybrid transmission suitable for urban
passenger cars. It is primarily a planetary
CVT integrating engine with two motors and
operates in series and power split hybrid modes.
It is capable of reducing fuel consumption by
25%, and being indigenously developed, is an
affordable hybrid solution. Thus, it offers fuel
economy at affordable costs. As for the BSVI
rules, there are very stringent norms. The BSVI norms is one of
the reasons why most diesel vehicles will be barred from being
sold in the market, because making diesel engines complied with
the BSVI norms is a highly expensive affair. Therefore, instead
of upgrading the engines to BSVI, auto companies would rather
develop hybrid vehicles which will live up to the norms.
How do you envision the future of your company, in say 3-5 years?
In the years to come, Adarin ET is determined to develop
mobility technologies which have zero emission & zero carbon
footprint on the environment. We envision ourselves to become
one of the leading electric vehicle technology companies in the
market. We are also trying to work with different government
and private institutions where we can deploy our technology at
the city-level. This mainly includes bigger cities, like Bangalore
and Delhi, which are already grappling with pollution
problems. ☐
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Intelligent risks
to be the best
Carl Doug McMillon
PRESIDENT & CEO
WALMART STORES

Infamously known as ‘The Man
Reinventing Walmart’, Carl Doug McMillon,
the youngest CEO and President to be
appointed by Walmart Stores Inc, has been the
driving force in bringing about revolutionary
changes within five years of his appointment.
McMillon leads a strong management team
who are working towards the Walmart motto,
‘Save Money & Live Better’.
McMillon’s first association with
Walmart was during his early teens as a
summer associate at the distribution centre;
post his MBA he rejoined Walmart through
the buyer training program as buyer incharge. From being a buyer in-charge to the
President and CEO of Walmart, the business
tycoon has worked his way up the ladder
helping him understand all aspects of the
company, including what customers and
employees want.
He took charge as the President and
CEO of Walmart Stores Inc during a period
of slow growth, sluggish sales and increased
competition from rivals. Within the first 16
months on the job, he put new executives
into key roles, accelerated investments in
20

THERE IS NO GROWTH
WITHOUT CHANGE, AND
THERE IS NO MEANINGFUL
CHANGE WITHOUT RISK.
e-commerce, and made news by investing
$2.6 billion in customer service that included
increasing staff pay and training. McMillon
believes that caring for his employees is
critical for the success of the retail giant. He is
also of the opinion that boosting the morale
of employees brings better business and that
today’s cashier is tomorrows store manager.
McMillon’s leadership style and goal
match quite to that of Sam Walton’s, when
he opened the first Walmart. In addition to
the old school leadership style, he has kept
up with social and technological trends and
has been working towards ensuring that
Walmart embraces the rapidly changing retail
environment. From risk-taking acquisitions,
like the purchase of jet.com to investing
in the future of the industry by prioritising
workforce solutions, McMillon states “there

is no growth without change, & there is no
meaningful change without risk. So, get
comfortable with an intelligent level of risk”.
The exceptional magnate has been
spearheading initiatives that empowers
businesses to be a force for good, and his
embracement of bold decisions and blazing
trail into the unchartered territory has made
Walmart a leading retail store. “Our goal
isn’t to be big, it’s to be the best. And that’s
measured by our customers’ satisfaction,” he
says. He proves to have a global sensibility &
constantly finds innovative ways to develop
new markets globally and domestically. His
dedication, vision & passion for his company’s
customers and associates is an inspiration to
retail executives around the world.

Anvita Pillai
SUB-EDITOR & CORRESPONDENT
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Transformative Technologies

The impacts on machining,
services, & business models

Transformative technologies are a more near-term reality than many may think. Given
the enabling features of such technologies, there is a new dynamic emerging in the global
market of manufacturing from how things are made to
creating new business models. This article has been written to
Tim J Shinbara
highlight data points within the market and couple those data
VP & CTO
AMT – The Association for
Manufacturing Technology, USA
points with attributes regarding transformative technologies.
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Digital assets enable you to communicate with
exponentially more things, store exponentially
more, analyse and inform exponentially quicker

As the digital manufacturing ecosystem evolves, it affords
more opportunities to integrate increasingly more readily
available transformative technologies into the manufacturing
supply chain. This ever-changing landscape requires both
continuous insight into the transformative technologies
themselves as well as their application space. A fundamental
characteristic of digitisation is the ability to leverage 1s and 0s to
work exponentially. Digital assets enable you to communicate
with exponentially more things, store exponentially more,
analyse and inform exponentially quicker. The exponential
factor, in this case, is our “X” factor in advancing the state of
manufacturing. The manufacturing industry seems to be paying
attention as a recent spending study report that over $1 trillion
(USD) was to be spent on digital transformation; manufacturing
was reported to be leading the way.
Given the information technology (IT) sector’s high-level of
competence regarding digital assets, it’s reasonable that those
ecosystems with depth and breadth in IT have a comparative
advantage over those ecosystems with less. With a solid talent
pool of IT-related technology and services, the Indian market is
well-positioned to exploit this competency regarding the
evolving state of manufacturing. Transformative technologies,
such as, machine learning, augmented reality, generative design,
etc are levelling the playing field for global competition and
expanding the available opportunities to more competition;
including outside of the traditional manufacturing space. There
are Fortune 100 firms who are highly competent in the
transformative technology realm beginning to exploit that
knowledge in an apparent, even if unintended, foray into the
traditional manufacturing supply chain.
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The motivation for the 2019 presentation “Transformative
Technologies: The impact to machining, services, and business
models” was two-fold: 1) Raise awareness of the enabling
technologies that are beginning to transform the manufacturing
ecosystem 2) Pragmatically connect such technologies to one’s
business strategy and model. For context, the vantage point
employed refers to “advancing the state of manufacturing”
rather
than
“advanced
manufacturing.”
Advanced
manufacturing infers a relative operational comparison which
could be within a single factory, between facilities, or even
companies. By focusing on advancing the state of
manufacturing, both operational and financial interest are
kept high. This perspective allows one to vet technologies—
not just for technology sake—that accelerate or better enable
one’s business strategy (e.g. a tool and die company may use
AM/3DP to more quickly, and iteratively, serve customers; not
necessarily causing them to change business models). Such a
perspective also allows leaders to reassess their business and
determine if there is a technology that shifts how they profit in
a marketplace (e.g. a builder who may no longer solely sell
machines but in addition, or conversely, sells machine time).
While the presentation required time invested to define and
provide manufacturing context of transformative technologies,
its primary purpose was to change the mindset of leaders to
evaluate and investigate technology through a business
strategy and business model filter.

Why transformative tech?
For most industrialised countries, the percentage of
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manufacturing value-add to their respective national Gross
Domestic Products (GDP) is significant ranging from 10% to
as high as 30%, where ten of those countries contribute 75% of
total global manufacturing. India’s manufacturing value-add
percentage to national GDP is approximately 15% (3% to
global manufacturing) and has been trending at that mark for
several decades. The nature of transformative technologies
reduces many barriers to traditional competitors. For example,
local ecosystems found it more affordable to procure & manage
a local supply base. However, the digital transformation is
enabling more non-local firms to participate, thus, compete
within that local ecosystem for portions, if not all, of the
available statements of work.

Keys to transformative technology
Transformative technologies are a more near-term reality
than many may think. Given the enabling features of such
technologies there is a new dynamic emerging in the global
market of manufacturing from how things are made to creating
new business models.
These technologies are better defined as “transformational”
instead of “disruptive” as the inherent nature is benign regarding
upsetting an industry’s status quo and the potential disruption
rather lies in its end-use application. A few keys to many of
these technologies are: 1) ability to augment existing processes
and capabilities 2) the embedded features which reduce
complexity 3) digital state which enables exponentiality.

Transformative technologies: A highlight
Artificial Intelligence (AI): Machine Learning (ML) is the
scientific study of algorithms and statistical models that
computer systems use to effectively perform a specific task
without using explicit instructions, relying on patterns and
inference instead. Most applications of ML are erroneously
interchanged for AI and then, upon a deeper review, most find
faults and voyage onward in a sidebar manner; discounting the
benefit of ML. Notwithstanding the complexity of the subject,
there is much practical merit in the appropriate application of
the multiple disciplines of AI in manufacturing.
Additive Manufacturing: We are now five years later from
Gartner’s Hype Cycle of 3D Printing 2014 where they mention
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that consumer 3DP was still five years away from mainstream
adoption. But what is of interest is how much the AM/3DP
market has accelerated in materials and applications in just the
past few years.
Augmented Reality: It is the experience of augmenting a
physical reality with perceptual information (usually computer
generated or overlaid) and with over 76% of recently surveyed
manufacturing firms realising a significant ROI, AR also seems
the best-positioned near-term, most practical transformative
technology for our industry. When researching business usecases for AR suppliers it was found that there are four main
categories in the AR hardware or software space:
1) head-mounted display (HMD)
2) heads-up display (HUD)
3) hand-held devices (e.g. smart phone, tablets)
4) gesture tracking.
Some of the business models supplied the hardware only,
software only, or platforms that were hardware-agnostic and
interoperable with other software packages, such as, a Learning
Management System (LMS) or other training platforms. The
most published use-case within manufacturing seems to be
remote assistance or training. In either case, the limited
resource—human expertise—was extended to more areas or
people than physically possible.
Generative Design: Designers or engineers input design goals
into generative design software, along with parameters, such
as, materials, manufacturing methods, and cost constraints.”
Generative design is different from pure topology optimisation
which generally selects an optimal design based upon
predetermined unit cell shapes (e.g. cylinder, triangle, square)
and iterates attributes like size, thickness, and interface mating
to find an optimal design. The emergence and acceleration of
generative design seems to have its genesis in the confluence
of technologies, such as, higher processing capabilities (e.g.
graphics processing unit, GPU-based microprocessors),
genetic algorithms (e.g. machine learning-based functions
developed to solve a formulated problem), and the integration
of finite element analysis (FEA) and computational fluid
dynamics (CFD) and topology optimisation.
Advanced Robotics (Cognitive Automation): Cognition may
be described as a spectrum from human to non-human, where
the human end-point describes cognition in terms of
perception, sympathy/empathy, and emotional awareness. In
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Transformative technologies

Functions/applications
Decision support

Artificial Intelligence: Machine Learning

Prediction
Resource allocation
Radical personalisation
Industrial robots

Advanced Robotics

Collaborative robots
Drones

Digital Thread/Twin: Simulation

Product/process simulation
Product design
Training

Augmented Reality / Virtual Reality

Remote assistance
Advanced human-machine-interface (HMI)
Reducing component part counts

Additive Manufacturing / 3D Printing

Functional design, optimisation
Multi-materials (polymeric, metallic, ceramic, etc.)
Passenger

Autonomous Vehicles / Electric Vehicles

Light commercial
Long-haul vehicles and buses

Table 1: Digital technologies affecting strategic playground

contrast, the non-human end-point describes cognition in
terms of knowledge, experience, and situational awareness.
When such a spectrum is applied to manufacturing there is
evidence to apply “cognitive automation” to a couple of areas:
robotics and actionable analysis.
Robotics, as a discipline, has undergone an evolution from
passive, prescribed technologies, such as, pick-and-place,
where the environment is relatively static and “if-then”
conditions determine the work to semi-active, responsive
technologies, such as, dynamic pick-and-place, where the
environment is relatively dynamic (e.g. piece parts are mixed
inventory in a bin). Each situation augments the system with
technologies, such as, machine vision or lasers, but the robotic
system’s response varies depending upon its inherent capability
to relate and respond to the situation (i.e. its cognitive
response). Cognitive automation, in this sense, describes a
robotic system’s ability to improve its situational awareness
and change its “machine state” to either participate and do a
certain work or not. This same approach may also be applied to
manufacturing data where actionable analysis leads to
conclusions based upon a data system’s ability to improve its
situational awareness and reach its objective function without
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the necessity of human intervention (i.e. cognitive input).

Macro tech trends
Electric Vehicles / Autonomous Vehicles are providing a
most interesting backdrop for companies either producing
transformative technologies or embedding those technologies
into products. A few reasons seem to be emerging that suggest
this: datacentric and data-dependent environments, new
designs based on new functionalities (e.g. moving away from
typical internal combustion engine-based drivetrains), new
business models that subjugate typical consumption paradigms
(e.g. real costs that include the purchase of capital equipment).
How EV or AV products come to market are managed and
sustained and ultimately used may have a significant affect on
how augmenting tech-based business support and change
buying or consumption habits; much remain unknown.
As new business platforms continue to emerge, such as,
co-creating designs for products, manufacturing-as-a-service,
and localised micro factories for production, increased
market opportunities continue to become more dynamic.
Again, this article is not to identify and prescribe discrete
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actions directed at market solutions but rather to highlight
data points within the market and couple those data points
with attributes regarding transformative technologies.
Equipped with this type of information, a firm might be better
aware to match needed attributes with their business to either
accelerate or modify current business models.

Digital Strategy
The business case for developing a digital strategy lies
primarily in three areas of data usage: 1) improving decision
making 2) improving operations 3) monetisation of design.
Ultimately, a digital strategy emphasises the value of data and
utilises data-centric tools, resources, and functions to exploit
the digital nature of your operations (front/back office,
production, talent, supply chain, etc). A strategy would provide
the North Star for your organisation that becomes a filter or
prioritisation mechanism to map things like, technologies to
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functions to strategy (Table 1: Digital Technologies Affecting
Strategic Playground).

Next steps – Take action
As Dr David Patterson, Professor Emeritus, University of
California – Berkeley and Distinguished Engineer, at Google
had coached AMT Board members back in the mid-2000s, “it is
not the technology, it is the willingness to take action.”
I now leave my encouragement to do the same. Continued
awareness and engagement are both necessary regarding
transformative technologies and their potential impact to your
business, market segment, and overall industry to stay relevant
and compete. While there is great benefit to consider for
optimising your own business it is just as important to realise
how transformative technologies also reduce, if not remove,
traditional barriers to entry into your market. ☐
www.amtonline.org
Advt
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“Our short-term goals are made
keeping our long-term goals in sight”
….says Neeraj Bisaria, CEO and MD, Premium Transmission, in this conversation
with Juili Eklahare. He informs how the gear & gearbox industry is changing, how
the company is trying to expand globally, and the benefits of having its first product
development centre in Kolkata. Excerpts…

You received the Business Leader of the Year award
by BTVI in March 2019 for exemplary business
turnaround for Premium Transmission. What do you
attribute this success to?
I would attribute this success solely to my
team. We have a good team, which
has worked with dedication to
achieve the company’s goals.
I joined last year and have
seen the leadership of the
people of this company who
are all working towards
doubling its growth by
2021-22. So, it’s their
passion and commitment
that has made it possible for
this to happen.
What kind of innovations
or technology trends
do you foresee
in the

coming years that will impact the worldwide power
transmission industry? Do you foresee any new technologies
that will be coming and impacting gear & gearbox
manufacturing?
Earlier, the trend was towards worm gearboxes. However, the
demand now is for helical and planetary gearboxes, making a
shift in technology. Besides, the size and aesthetics of gearboxes
have become very important; people want compact gearboxes.
These trends may affect the overall world market in the gearbox
industry. Taking the transmission industry into account, we
see that electronics and control systems have started playing a
significant role in fluid couplings, which will decide how the fluid
couplings will change in combination with VFD. Another trend
that’s catching up is IoT, which will become very prominent
in the mechanical power system in the next three to five years
because nobody wants to monitor things manually anymore.
How is the growth of the gear & gearbox industry sector in
India viz-a-viz global one? What are the challenges you see
in this area?
The CAGR of the gear & gearbox industry globally is 4 to 4½%,
while that in India is more, being 7 to 8%. Additionally, the
government has been putting more thrust on infrastructural
development and the core industry segments, such as, the
sugar industry, cement industry and power industry, which
will eventually boost the gear & gearbox industry. However,
one of the biggest challenges the sector faces is keeping the
cost of manufacturing low while meeting the same reliability
and quality parameter which are supplied by the US and
European companies.
Premium Transmission recently launched its first product
development centre in Kolkata. What is the reason for
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Neeraj Bisaria has a bachelor’s degree in Electrical
Engineering from Kamla Nehru Institute of Technology
and has completed his Executive General Management
Program from IIM, Bangalore. He has offered his
expertise on numerous international projects and
delivered outstanding results in the areas of operations
management, profitability, M&A and strategy.

choosing Kolkata for the company’s product development opportunity, we see this becoming a 100 crore business by 2024.
centre? Will it be just an extension of the company’s
current R&D activities?
How is Premium Transmission directing its efforts towards
We noticed that the day-to-day activities took up a significant strengthening its global footprint? How does it plan on
amount of space and resources than the development activities. coming out as a competent global player?
So, keeping this in mind, we have separated the development We are trying to make our product profile in the European
activities from engineering activities. Therefore, the development market stronger by selling our complete product there from
centre in Kolkata will be focusing only
our German operations. Also, we are
on product developments. The reason
identifying the significant presence of
we picked Kolkata is because we see a
engineering companies in other countries
good technical and engineering resource
and trying to be in alignment with them
here. Plus, we have a plant in Falta near IoT WILL BECOME VERY PROMINENT for a joint venture operation. So, we
the city, where we see high stability in
have already appointed the authorised
IN THE MECHANICAL POWER
people, which is important for long-term
representative in Sri Lanka and made
SYSTEM
IN
THE
NEXT
3
TO
5
YEARS
development activities. This very same
a partnership deal with a company in
stability is a challenge in Pune as the city
Bangladesh. As for the US market, we are
has so many development centres of
in touch with a company whose products
different companies, leading to high attrition of manpower.
are complimentary with ours; we are planning to enter into an
agreement with them where they will sell our products in the
Premium Transmission recently opened its first service centre US and we will sell their products in India. Similarly, for fluid
in Pune. Can you give us more details on it? How will the centre couplings, we have signed a MoM with an Italian company,
contribute to the company's overall business growth?
where they will sell our products in the European market and we
In order for a gearbox to have a long product lifecycle, regular will sell some of their products in the Asian markets.
maintenance is important. We have identified that there is no
organised player in the market that is providing such a service What are the company's short-term and long-term goals
professionally. Hence, recognising this need of our customers, down the line?
we have opened this service centre. Likewise, we will be opening Our short-term goals are made keeping our long-term goals
a service centre in Coimbatore, Bhubaneswar, Jabalpur and in sight. We have a long-term goal to double our company’s
Ahmedabad. The crucial part is that these service centres will value by 2021-22, that is to bring it to 700 crore plus. So,
not provide its services to just our gearboxes, but to gearboxes in order to achieve this long-term goal, we have short-term
by any manufacturer. The point is that we want our customers objectives in terms of improving our product profile, refining
to be completely dependent on us for any kind of service, even if our offerings, and bettering our quality and technological
the product has been bought from our competitors. As a growth advancements to expand in the exports market. ☐
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Global manufacturing:

Changes shaping
the sector

Manufacturing is entering a fundamentally new era where technology is transforming the factory
floor. This calls for keeping up with technological advancements as well as global developments.
The Viewpoint section finds out some global manufacturing trends and change drivers.

“It’s important to invest in people”

T

he rest of the world is catching up with the US, Canada and Europe in terms of
operational excellence. Manufacturing improvement actions for the last 20-30 years have
focused inside the plant. There is going to be much more collaboration across the supply
chain moving forward as organisations seek to gain a competitive advantage.

Michael Bremer,
Executive Director
Chicagoland Lean
Enterprise Consortium

A holistic perspective
When it comes to breakthrough technologies that are shaping manufacturing
operations, 3D printing is going to have more and more of an impact. Besides, manufacturers
using nano-materials will need to take a holistic perspective including environmental
impacts in order to avoid costly negative consequences resulting from irresponsible
behaviours and short-term thinking.
The government’s role
Manufacturing growth spurs economic growth. There is a fine line between
manufacturing growths spurred by the government versus growth driven by the private
sector. A balance is needed between the two perspectives. Also, policy makers need to
recognise whether their decisions impact global market opportunities. Governments need
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to build up their competitive advantage just like companies. This doesn’t mean a local
government just giving away money to have a plant located in their district. It is necessary
to analyse infrastructure, certainty of regulatory environment, developing a skilled
workforce, access to nearby suppliers/materials and energy costs which are the factors that
will influence where manufacturing facilities are located.
Helping people grow
People are one of the leading change drivers for the global manufacturing industry
evolving into its future. People will be attracted to organisations that treat them with
respect and develop their skills and capabilities. However, it is critical to help people
understand the purpose before proceeding any significant distance down the improvement
pathway. It’s important to invest in people. Organisational, department or functional
leaders create an environment where people can become smarter and bolder; where they
can do their best work.

“Real value addition is through using knowledge to identify new opportunities”

O

perational excellence is no longer a strategic advantage. Instead, it is merely the “ticket
to the ball game” or the minimum requirement to remain viable and competitive in any
manufacturing activity. Strategy by definition addresses the questions of “what? and why?”
then “operations” focus on delivering this strategy by relentlessly focusing on “how?” and
“when?” which pertains to every aspect of the enterprise.

Dr K Subramanian,
President
STIMS Institute Inc, USA

Using knowledge actively
With respect to management concepts: anyone can readily recognise that almost
everything one needs to know is already available on the internet. This leads to the obvious
conclusion, i.e. the real value addition is not through knowledge or information. Instead,
it comes only through the use of the knowledge and information to identify new
opportunities, develop and deploy them as new solutions and exploit them to gain value/
benefit as a result. This needs to be solution oriented from concept to commercialisation
and transformational skills required for that will be the driving force at any level – from
enterprise management to the professional development of individual workers. Any
worker with knowledge that he/she does not actively put to use can be replaced by a smart
phone. This need for greater effectiveness requires System Thinking and Transformational
Skills to constantly foster new solutions.
Understanding the core capabilities
Every manufacturer needs to realise that his company has only three core capabilities:
Product (source of revenue); processes (that enables the product); and application/use of the
product. Within the processes there are two categories: physical processes (which is the heart
of manufacturing) and information processes (which enables the efficiency and effective use of
physical processes). Clear and comprehensive understanding of these core capabilities is the
first requirement. This understanding – common language – has to be the same for everyone
inside the company, with the suppliers as well as with customers. The science, engineering and
strategic needs of these core capabilities must be clear and transparent to all.
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“Utilise the opportunities available”

T

he manufacturing job losses are attributed to global competitive challenges and
productivity gains. With increased computer power and lowering costs, the software
productivity has made major boost in many manufacturing operations. The emerging
markets have expanded thanks to the integration of developing nations into the global
economy, the removal of trade barriers, and the spread of market-oriented economic policies.

Nageswara Rao
Posinasetti,
Professor
University of Northern Iowa

Drivers for change
As the customers become wealthier, they demand more services. With this, the service
sector is becoming more important than the manufacturing sector. Leading academics and
industrialists from around the world identified four major drivers for change in
manufacturing; them being - globalisation of manufacturing, extension of enterprises, effect
of digital business and innovation with its ability to increase productivity.
Key to success in modern manufacturing
With innovations taking place in all areas, if an organisation must remain competitive it
needs to adopt strategies that will help it utilise the opportunities. Moreover, the way the
manufacturing demand is growing calls for a change in the manufacturing procedures such
as faster product cycles, higher customisation options and better customer service. Key to
success in the changing scenario is to keep abreast of the technological developments and
adapt manufacturing to the market needs as fast as possible.

“Invest in core competencies”

T

he rapidly changing world has continued to change even more rapidly. Managing change
in a complex and turbulent environment must be the core competency of global companies.
Products, processes, IT and environmentally friendly technologies are evolving constantly.
Even though the management concepts have been unchanging there has been a development
in what corporate executives are thinking.

Dr Jeffery K Liker,
President
Liker Lean Advisor

Having lean leadership
For decades we have been saying the things like develop a clear strategy, invest in core
competencies, put the customer first, continuously improve, and all of this is dependent on
smart, capable, thinking people throughout the company bound together in a common culture
striving for excellence. Despite all the well-meaning mission statements, most global company
treat people as if they were disposable diapers. But there are some real signs of change in some
companies that are taking investing in people and culture seriously. Also, Lean leadership is the
missing ingredient needed to truly sustain the journey to continuous improvement and needs
to become the way people lead.
Investment for excellence
There is less of an issue of designing and planning change management and product
development than developing excellence in execution. The best laid plans turn into nothing
without the investment in people and processes to execute. This always involves getting
working level people who perform the work to analyse, improve and adapt how they do the
work, and this is the kind of investment that a few companies have been willing or been able to
make effectively. There are some movement to bring manufacturing back home, wherever
home is. Building locally, reduces supply chain costs and improves customer responsiveness.
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“India can become a real game-changer”

I

n India, there are a number of important trends that have affected the manufacturing
industry during the last decade. The most important trends, are the market potentials and
competitive threats that emerging markets pose for established triad players. This trend will
likely continue to be a dominant theme over the next decade as well. India has had an
unprecedented scale and can therefore become a real game-changer.

Wilfried Aulbur,
Senior Partner
Roland Berger LLC

Relevance of energy efficiency
Energy efficiency and other “green” concepts are also getting more importance in developed
countries driven by a combination of regulation and total cost of ownership. Energy efficiency
is increasingly important in key markets such as Europe and Japan. Substantial energy savings
can be achieved for selected applications, while for others it is mostly a marketing issue.
Potential of Additive Manufacturing
A very exciting concept is Additive Manufacturing (AM). An infrastructure of engineering,
AM service providers has developed close to technological leaders in aerospace, turbine
development and motorsports production. In certain areas, the technology has already achieved
manufacturing readiness, whereas in the aerospace and turbine industry, process development
and complex field testing are ongoing. The potential of AM in these industries is extremely high.
Traits of leading companies
A good example of companies that are able to sustainably succeed are the so-called
“Hidden Champions” that have been able to achieve market leading positions in their areas
of focus. Product focus is of relevance to these companies, where rather than doing a little of
everything, they ensure that they are world leaders in something.
Advt

EM | Jun 2019

35

A E R O S PA C E M A N U FA C T U R I N G F O C U S

Additive
Manufacturing:
Growing its grasp in
the aerospace sector
The aerospace industry is one of the oldest industries to adopt
cutting edge technologies. It is the first industry to bring in carbon
fibre, to introduce CAD/CAM processes and more. The article sheds
light on the rising use of Additive Manufacturing in the aerospace
industry, beyond just prototyping and scale models, the challenges it
brings and the top applications of 3D printing in the industry.
The Economist has remarked Additive Manufacturing
using 3D printing the 3rd industrial revolution. All
discontinuous and disruptive innovations follow the same
adoption curve, except in this generation. Now, exponential
technologies and digital connectedness is causing disruptive
innovation & steeper adoption bell-curves as implementation
rates accelerate. Additive Manufacturing is a disruptive
innovation and it is ready for aerospace manufacturing now,
for smaller components to an entire fleet.
Very much ideal for small volume and customised
production, AM is enabling a new, iterative design-build process
– allowing lower cost production of lighter weight components,
completed products in a small amount of time, which was not
possible a few years ago. By disruption, researchers are predicting
a substantial growth of 23.01% between the year 2017 and 2021.
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Ankit Sahu,
Director,
Objectify Technologies

Growing few more leaves
Aerospace innovators are passively owning AM beyond
just prototyping and scale models and are aggressively
pursuing new use cases for the technology. Some leading
aerospace manufacturers are already using this technology to
fabricate jigs and fixtures, production tooling and final enduse parts for lightweight wing assemblies in small aircraft
and UAVs. It is evident that innovation in aerospace is
accelerating, advancing frontiers of understanding at the
component/product level in manufacturing operations, in
comprehending supply chains and, in some cases, at the
business model level. Parts can now be created with complex
geometries and shapes that in many cases are impossible to
create using any other technology. Low aerospace volumes
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Important benefits of 3D
printing for aerospace, defence
companies and military

and a slimmer supply chain make AM an attractive, lower
cost alternative to replace conventional CNC machining and
other tooling processes for smaller scale parts and finished
products and assemblies.
New AM design flexibility encourage simpler, lower cost
design and assembly through designing-in fairness. AM poses a
competitive threat for laggards wedded to status-quo methods
for prototyping, tooling and custom part production using
CNC machining, aluminum casting and injection moulding.

Challenges faced
The biggest challenge the aerospace industry faces during
application of Additive Manufacturing is the volume of
construction and manufacturing large products. Additive
Manufacturing sets a very strict restriction in building large
aero-components and the downside to that is most of the
aerospace components are large especially in aircraft fleets
and carriers.
But nowadays, manufacturers like General Electric have
done everything in their capability to make sure that the
size of the component to manufacture should not be a
setback and they are manufacturing fairly large components.
This is not a very complicated obstacle that cannot be
triumphed over and with emerging technologies and
expansion to the frontier, in the coming days, not only big
manufacturers like GE and Stratasys will dive into the
challenge but every other manufacturer in the market will
be able to capture their limitations.
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Despite popular beliefs, the biggest obstacles in
implementing the new manufacturing paradigm today are
internal, based on breaking down status-quo beliefs around
what’s possible and rethinking existing tooling and
manufacturing methods. Existing human processes and
behaviours are hard to change. However, manufacturing
without a traditional factory is today an unrealistic concept.
On the contrary, we are witnessing accelerated adoption in
specific applications and industries such as aerospace and a
general spread of the use of technology as designers and
engineers expand the frontier of the possible.
Unlocking investment capital and resources to adopt new
design and manufacturing techniques is difficult for some
aerospace OEMs and suppliers, locked into a quarterly driven
revenue cycle and budgets.

Top 3D printed aeronautical
components/structures
The ability to create lighter, stronger components under
such low budgets have expanded the abilities of the aerospace
industry to create complex components. After a thorough
research, we have found the top 7 applications of 3D printing
in the aerospace industry:
• Plane Seat: A lighter plane seat has been 3D printed by
Andreas Bastian, an engineer at Autodesk which weighs
40% less (766 gm) than a conventional plane seat. He
created the ceramic mould after creating the plastic
mould using 3D printing to obtain the final piece.
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Fuselage component 3D printed by GE

• Safran helicopter engines: Safran Helicopters recently
launched a new range of helicopter engines. The Anteo1K engines have 3D printed parts, including parts inside
the combustion chamber. Additive Manufacturing has
enabled Safran to reduce production costs without
compromising engine performance. These 3D printed
engines created are almost 30% more powerful than
those previously manufactured. This increased
performance helps helicopters in departments, such as,
search and rescue missions.
• Fuselage panel of STELIA: STELIA Aerospace has
recently changed its interest into AM and created its first
3D printed reinforced fuselage panel. They carried out
the project using Wire and Arc Additive Manufacturing
(WAAM) technology. Its one square metre demonstrator
shows that Additive Manufacturing makes it very easy
and flexible to design the stiffeners of the fuselage panels,
offering more design flexibilities.
• Pratt & Whitney engines: Almost twelve parts of a Pratt
& Whitney engine has been created using AM, engines
that now equip Bombardier aircraft and carriers. These
are mainly fasteners and injection nozzles 3D printed
from titanium and nickel. Pratt & Whitney has saved
almost 15 months over the entire design process and the
final weight of the part has come out 50% less than the
conventional. The engine manufacturer has used
electron beam melting (EBM) and direct metal laser
sintering (DMLS) technologies.
• Stratasys’ drones: Stratasys collaborated with Aurora
Flight Sciences to create an advanced unmanned series
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of aerial vehicles with jet propulsion in the year 2015,
which can fly faster than 150 miles per hour; it is called
the UAV. More than 75% of the vehicle’s parts have
been 3D printed manufactured through fused
deposition modeling technique. A lightweight but
high-performance material, the ULTEM 9085™ was
used in this printing.
• Perdix drones by US Army: US Army, in collaboration
with researchers at MIT designed ‘Perdix’ drones and
tested successfully. The US Army are no strangers to AM
as they have previously created concrete barracks using
3D printing. 103 drones perform collectively as one
brain and don’t act individually. In order to avoid
crashing, they use sensors to maintain a safe flight
distance. They have the ability to jam the enemy radars.
• Hoversurf’s flying car: Hoversurf is known for creating
unique hovercrafts, Socrpion-3 being their best
development so far which can fly one person. Hoversurf
has announced to launch their new car formula by next
year whose parts are all 3D printed. It can attain a speed
up to 300 km/h and will carry 5 passengers. The best
feature of Formula is it can be parked in a normal
parking space as its wings are folded up. It is an
electrically driven car.

The production factor
Apart from prototypes and tooling, 3D printing produces
stable end-use and durable parts, thereby bypassing the
production line. Stratasys uses a series of materials, including
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thermoplastics, to create parts with
high mechanical, chemical and thermal
properties.
Sybrant reported that low-volume
production being a market segment
hasn’t been covered well. Outsourcing
moulding houses won’t accept any order
under a certain number or maybe they
charge a little too high to keep the profits
alive and hence, in-house manufacturing
made more sense.
Boeing makes aircraft for various
airlines. Even if the plane itself is
evidently the same from one order to
the next, the interiors and its parts vary
and as a result, an air duct may bend to
the right instead of upward, for example.
Boeing doesn’t want to have to use a
$40,000 tool made overseas to
manufacture just 25 of these parts. This
is where 3D printing comes to play, and
they directly make finished multiple
products for plane interiors. The real
turning point in the acknowledgement
of AM was the extensive application of
metal-based AM since 2011. These
industrial grade AM provides a better
reliability in terms of speed, cost and
materials rationalisation.
Major companies in the US have
subsequently realised the advantages of
AM over conventional manufacturing
and have been using AM to achieve
supply chain efficiencies and lowered
time-to-market, which resulted in much
needed attention in policy and
regulations in the US.

change in this industry and more
companies should accept and learn to
leverage this technology. Whether in
prototyping, tooling or short-run

manufacturing, AM is essentially
capable of being agile and remaining
competitive in this modern changing
world and technological sprint. ☐
Advt

The future
In the aerospace industry, Additive
Manufacturing has become oxygen for
manufacturing, and its applications
don’t only limit to components design
but also into ground support and repair.
The outcomes of acknowledgement are
clear and simple; AM is accelerating
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Forward stocking approach
for the aerospace industry
Expert and effective supply chain management can enhance
costs and optimise greater profits for an aerospace company.
Where manufacturing companies are always looking for
modes to bring down cost and time, this case study reflects
the elements of forward stocking, a business strategy that
will benefit aerospace manufacturers.
The global aerospace manufacturing industry is growing at
a rapid rate with a present worth of more than $838 bn,
according to an analysis conducted by the AeroDynamic
Advisory and Teal Group Corp; OEMs and sub-tier
manufacturers comprise 54% of all activity. Manufacturing for
the aerospace sector is a complex process for various reasons.
By nature, it is capital intensive, has high technological
requirements, and a prolonged gestation period. Adding to
these, the aircraft manufacturers face systematic challenges in
the supply chain. In this industry, where safety and
performance are the overriding concerns and repairs are
highly regulated, increasing environmental concerns, costs of
raw materials, and stricter government regulations have
resulted in companies striving to look for innovative models
to stay ahead of the curve.
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Saving time
The industry has come a long way trying to overcome the
problems that it faced traditionally. Uncertainty in demand and
lead-time is one of the major issues in any manufacturing supply
chain. When a sensitivity analysis is performed to investigate the
effect of various parameters, such as, capacity, inventory carrying
cost, lead time, etc., it is found that the inventory carrying cost
variations have a direct effect on the inventory turnover ratio.
While the OEMs outsource this task in order to keep costs low,
procuring components from suppliers in multiple locations
becomes a primary concern. Cost reduction initiatives by aircraft
OEMs have compelled Tier 1 manufacturers to seek low-cost
solutions in geographic locations far from home. However, there
is always a risk of delivery backlogs owing to long transit time.
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It is highly challenging to do business internationally to get
the components from across the globe on time and to provide
service when there is an issue. Time has always been a major
concern in aircraft manufacturing industry. To gain competitive
advantages, manufacturing companies are constantly looking out
for ways to cut down costs and save time. There is a need for a
strategy to address the challenges of lead time pertaining to
inventory along with ensuing risks faced in this business. This is
where the role of ‘forward stocking’ model comes into the picture.

Forward stocking as a business strategy
Forward stocking is the method of having mini warehouses
geographically close to the end-customers in more remote
locations which help companies to meet their service level
agreements. While forward stocking has been benefiting players
across various industries, few bold suppliers who can expand
their capacity in locations closer to customers are able to
implement this model in the aerospace industry. Having
inventory in locations that are close to the Tier 1 manufacturers
will maximise productivity, despite the supplier’s manufacturing
plant set up in a different location which usually happens to be a
cost competitive location.
It helps businesses to reduce lead time and provide an ondemand service to customers in any part of the world irrespective
of the possibility of having a physical manufacturing base in that
location. The locations are based in a strategic manner. They
store the end components in the warehouse locations which are
close to the customers. This allows delivery of the components to
the customers more quickly, compared to having them in a
centralised plant. Also, delivery executives work in the same time
zone as the customer which drastically cuts down on the response
time and also makes troubleshooting less complicated. Having
trained, knowledgeable staff, who can respond swiftly and
professionally, helps maintain a successful partnership.

Impact of forward stocking
According to a study by Aero Dynamic Advisory, business
deals worth $150 bn were announced including 897 orders and
purchasing commitments last year. Typically, it takes 1.5-2 years
for an aircraft component to be delivered to its end customer in
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any part of the world, from order confirmation to delivery for
fresh parts and 8-9 months for re-orders. Having ‘forward
stocking’ as a strategy eliminates the lead time completely when
parts are stocked near the OEM’s manufacturing locations. With
this strategy, delivery takes place on the same day of order
generation instead of weeks. It helps meet service level
requirements and meeting increasingly tight delivery time
windows. By shipping consignments in large volume to these
“forward” locations from time to time, efficiencies are created
and risks reduced while delivery times for customers in a specific
geographic area are significantly improved. The model helps to
leverage inventory holding costs and decentralise distribution,
empowering aerospace manufacturers to expand into lucrative
emerging markets. Having suppliers with capacity to deliver at
customer location or third-party logistics firms that can provide
offshore warehouse facility enhances the efficiency of
manufacturers, without maintaining a staff of warehouse
management experts. The manufacturers can devote more time
and resources to core business objectives, especially R&D.
It is also important to consider the locations that are chosen
and the quantities of parts at those locations, as it has a big impact
on transportation costs. The supplier takes care of all these factors
and keeps the operation seamless while the customer reaps
benefit from quick, on-location delivery. With forward stocking,
supply chain partners can boost repeat sales for aerospace
companies by helping manufacturers maintain proper order fill
rates, improve inventory accuracy and offer just-in-time supply.
A leading Indian supplier, with presence in Europe and North
America in locations close to top aerospace manufacturers, has
added value to the supply chain of its customers by adopting the
forward stocking model. At the same time, decentralisation has
reduced the gestation period of such components and parts at the
supplier’s end, allowing faster returns on investment. This has
helped reduce risks for both customer as well as the supplier,
opening up paths for growth and sustainability.
Forward stocking not just solves the problems of aerospace
manufacturers, it can also be adopted by manufacturers in other
sectors that face similar challenges in their supply chain.
Ultimately, when inventory procurement and warehouse
management has such a deep impact on the manufacturing
efficiency of the finished product, a model like this will always
create a win-win situation for the manufacturer. ☐
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Why digital manufacturing
software must change now
Digitisation is changing the future of manufacturing by
refining processes, saving time and money and forming
quicker networks with customers. The article analyses how
companies should deal with the intricacy involved with digital
manufacturing software and the value new levels of digital
manufacturing software could bring to smart factories.
We’re surrounded by digital manufacturing softwares,
and we use extremely complex products every day. But we
don’t think about the effort it takes to design and manufacture
these products.
Take cars, for example. We use cars throughout our daily
life, and we don’t really think about how much of a technical
marvel they actually are. Large companies with many
departments and suppliers manufacture cars, and they do so by
using numerous software programs and databases. The very
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term ‘product lifecycle management’ includes the software
needed to design complex products such as cars, as well as to
plan their manufacturing, while being able to simulate the
products in every phase of their lifecycles.
The most pressing problem with creating a fully functional
car is with the amount of complexity involved. Complexity
steadily increases with product variety, market demands and
new technology, such as electric cars, or how the Internet of
Things interacts with one’s car.

EM | Jun 2019

CHENNAI

MACHINE
TOOL EXPO

2019

TM

26 - 29 September 2019

Chennai Trade Centre, Chennai

Biggest show in the region to connect
with best manufacturing industries
Delivered by the organiser of
SPECIAL PAVILIONS

AM

www.mtx.co.in

D I G I TA L M A N U FA C T U R I N G | T E C H N O L O G Y

Digital manufacturing technology
must be able to include digital
factory models with the real factory

One also must consider the demands one places on one’s
personal connected devices and which devices already have
an internet connection, which could add to the car’s
complexity if they connect to the car to play music, provide
navigation instructions or gather information on the car’s
performance. Fulfilling these demands is a huge task if one
wants to successfully build a car. If one tries to fulfill those
demands using traditional organisations and today’s digital
manufacturing technology, one will fail. Those organisations
and software will be overwhelmed because they can’t handle
the challenges and intricacies of this complexity headed
one’s way.
How are companies supposed to deal with all of the
complexity that comes with today’s digital manufacturing
software? If we look at all of the departments in companies
completing work for the products one buys, we see that even
though organisations may be on the same tasks, few know
how to use deeper data integration and digitalisation to
complete that work much more efficiently. Ideally, everything
should be commonly engineered and thoroughly tested
before actual production begins. This engineering and testing
can be completed today, but it’s mostly done by people in
different departments who use their own tools, often with
weak interfaces. Some organisations are taking a partial
digital manufacturing approach, but crucial domains,
especially electrics, automation and mechatronics validation,
are still separate from everything else in these organisations.
None of this will help as one moves deeper into the digital
manufacturing age.
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Digital manufacturing software & the smart factory
To understand why this process is still so complicated, and
the value a new level of digital manufacturing software could
bring to smart factories, we need to look at the beginnings of
digital manufacturing technology.
The use of digital manufacturing software became more
widespread around the year 2000. As the digital factory was first
coming to be, companies were looking for ways to safeguard
their factory planning and production planning, and they
wanted to predict how profitable their products would be. These
digital factories, which began using digital technology to create
a digital representation of entire physical value chains, began
taking off because the software and hardware to handle such a
digital factory were, for the first time, mature enough. They
could support the increased demand coming from a new level of
product and production complexity.
These digital factory software systems are widely used
today and generally follow the approach of dividing the
planning tasks as “products,” “processes,” “resources” and
“plants,” and these structures are stored and managed in PLM
systems. On top of this, data models in sophisticated software
tools are developed for detailed process, cell, line and factory
planning, as well as engineering and simulation.
In recent years, simulation systems’ functionalities have
also enhanced to move closer to virtual commissioning. This
technology allows a convergence of digital factory models with
the real factory; actual factory control software drives the
digital models and safeguards the engineering results. The
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systems’ development is slowly moving in the right direction,
but the progression of digital manufacturing software isn’t
happening fast enough. These systems aren’t enough to help
companies meet all of the demands they currently face or will
face in the future, and companies will need to have agile
systems in place to respond not just to market fluctuations,
but also to customer demands.

Digital manufacturing software
changes for a smart factory
What would it mean for smart manufacturing’s future if its
engineering and validation could happen by being fully
integrated, including all involved planning and engineering
domains? What kind of holistic planning data could offer this
during production lifecycle?
There’s still quite a bit of work left to do with digital factories
before most companies reach that point. If you look at digital
factory implementations today, you’ll recognise three major
deficits that lead to inefficiencies and waste. These deficits
hinder the digital factory to unleash its full potential.

First smart factory hurdle: No common databases
In digital manufacturing, the main tasks are planning,
engineering and simulating. Although several simulation
technologies for different use cases are well-established – for
example, for kinematics simulation and robotics, or for discrete
event simulation – there are still no common databases together
with the engineering tools.
For example, the plant structure containing the data that’s
the basis for most planning tasks, is seldom directly synchronised
with changes that happen during simulation. This hasn’t yet
happened because planning and simulation tools were developed
independently and with one-way interfaces.
For a long time, a common platform for all product, process,
resource and plant data for all authoring tools was out of reach.
There were planning databases, engineering and simulation
tools and still in parallel a huge amount of spreadsheet-based
data. All contained data for a project is interconnected.
One result is the input for others to continue, but not only in
one direction. Changes always happen, and you need feedback
loops and round-trips. This isn’t possible with current the
established systems and workflows this is not possible. A new
type of data backbone is necessary that can handle and manage
the needed for smart factory technology. This would increase
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The growing complexity of products
that manufacturers produce is
putting a strain on their current
digital manufacturing software

the engineering efficiency dramatically and enable companies
to deal with the complexity of the upcoming projects.

Second smart factory hurdle:
No electrical or automation data
Most digital factories currently contain product, process,
resources and plant data – but they don’t include the electrical
and automation data to run the plants that would actually
bring a digital factory to life. The electrical and automation
data is missing so far because they’re usually defined in later
project stages, and this definition usually comes from
separate departments or suppliers in a waterfall-structured
organisation. Electrical and automation data also have a
different content and structure than more mechanicallydriven digital factory models.
Software companies mostly lack all needed competencies
to integrate this data in a mechatronics approach that all
engineering domains could consistently use. Major portions of
crucial, necessary data are still not part of the digital factory;
they’re handled in offline systems, which lack strong interfaces
and contain no or little change in the management.
This also means that today’s virtual commissioning tools
are decoupled from the digital factory models and need to be
fed through data interface, even though they need electrical
and automation data. This decoupling becomes a source of
errors and inefficient change management, which makes
companies less efficient at responding to rapid market
fluctuations. So, companies should increase their efforts
working on mechatronics. This means that interdisciplinary
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teams need to be built to align all aspects of the respective
production systems. The effort to create modular mechatronics
building blocks pays off. Those modules should include the
best practice and are tested. This reduces aliment efforts in the
projects and increases engineering quality. Based on such
modules, the simulation models can also be quickly configured
for virtual commissioning.

Third smart factory hurdle:
No actual production updates
Today’s digital factory tools are mainly used until the
commissioning phase of a production system, and they aren’t
updated according to the actual production. During
production, an organisation’s own planning and optimisation
tools will often come into play. The digital factory models that
took lots of effort to build become useless during production:
they aren’t up-to-date with the changes that happened directly
on the shopfloor.
If these models need to be used again for the next planning
or integration project, for a study or for an optimisation task,
they would need to be manually updated, because no
technologies are implemented to automatically align the
digital models with the real production. If a smart factory is
implemented holistically, these models could be used to
synchronize the digital factory and the real factory by using
the control programs and network information on the shop
floor. Those exactly represent the current state of a production,
and this information should have its counterpart in the digital
models. The result would be the connected digital twin. ☐
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Innovating cutting tools
using 3D printing technology
KOMET® Group is using Renishaw metal Additive Manufacturing technology to
produce new ranges of innovative cutting tools. A case study…
Germany’s KOMET Group is one of the world’s leading
suppliers of precision cutting tools and has supplied innovation
to the machining industry for almost 100 years. The Group,
which has its headquarters in Besigheim, currently employs more
than 1,500 people, including its subsidiaries, and is represented in
around 50 countries. KOMET Group is a global technology leader
in the fields of high-precision drilling, reaming, milling, threading
and process monitoring. In addition to developing, manufacturing
and distributing high-quality premium products, the company
uses its years of technical know-how to analyse customers’
production processes, right down to the smallest detail, and then
develop tailored solutions to help them achieve greater efficiency
for all stages of their machining.

development, it was perhaps inevitable that KOMET Group staff
would come up with some tooling designs that were too
expensive, or even impossible, to make with conventional
manufacturing methods. As a result, Dr Reinhard Durst,
Research and Development Manager for hard metal tools at
KOMET Group, has been investigating the potential of additive
manufacturing for tooling production and the equipment
available on the market for several years. “The ability to freely
design the internal and external tool geometry alone means that,
excluding additive process from our future plans would be
inconceivable. It gives us the ability to increase tool performance
and productivity to such a great extent that it creates considerable
added value for our customers,” says Dr Reinhard Durst.

Challenge

Solution

With such a strong focus on innovation and continuous
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KOMET® Group is using Renishaw metal additive
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Allowing special cutters to be produced more quickly,
the use of Additive Manufacturing enables more complex
shapes to be generated, both for the external shape of the
tooling and for the internal cooling channels

manufacturing technology to produce new ranges of innovative
cutting tools. As well as allowing special cutters to be produced
more quickly, the use of Additive Manufacturing enables more
complex shapes to be generated, both for the external shape of
the tooling and for the internal cooling channels.
The transfer of knowledge and know-how is inherent
throughout Renishaw’s new and growing network of Additive
Manufacturing Solutions Centres. Before buying the machine
outright, customers can lease the latest Renishaw equipment
at a Solutions Centre and work independently on their
projects. Renishaw staff are always available to provide advice
on the use of the machines. In this way, potential customers
can familiarise themselves with additive manufacturing
technology, with expert help on hand, and discover how it
might meet their specific requirements, without the need for a
large up-front investment.
“We are aiming for a win-win situation,” explained Ralph
Mayer, the manager responsible for additive manufacturing
services at Renishaw GmbH. “With our support, the customer
shortens their learning curve and reduces the number of
potential mistakes to a minimum. We only raise the question of
purchasing a system when the customer is clear that it will
provide added value for them. At the same time, we gather
valuable information about the needs of the industry, which we
can use to develop our machines and technology further.”
“Parts produced with Additive Manufacturing can reach up
to 99.9% consistent structure, just like rolled or cast metal
components,” explained Mayer. “However, the correct strategy
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must be applied for every component. Our strength lies in our
skill in analysing the technical challenges of our customers’
components and working with our customers to find the most
effective solution.”
Renishaw’s metal additive manufacturing system uses laser
powder bed fusion technology in an inert argon atmosphere.
An extremely thin bed of metal powder is laid down and areas
that will form the component are melted using a highperformance ytterbium fibre laser and then solidified on
cooling. This process is repeated with layers of metal powder,
typically between 20 and 60 μm thick, until the part is finished.
The thinner the layers, the better the accuracy and surface
quality of the finished part.

Results
The first of the projects handled jointly between Komet
and Renishaw was the development of a new range of PCD
(Poly-Crystalline Diamond) screw-in milling cutters. The
main bodies of the cutters are manufactured on a Renishaw
metal additive manufacturing system, with multiple bodies
produced during each cycle of the machine, and then fitted
with PCD blades and screwed onto their tool holders. The use
of the Renishaw technology to manufacture the tools allows
geometries to be produced that would be almost impossible by
conventional means. “Thanks to the additive process we have
been able to place many more PCD blades on each tool,”
explained Dr Durst.
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“We have changed the arrangement of the blades and
achieved a substantially greater axis angle. Compared to
conventional milled tools, we have greatly shortened the grooves.
These changes mean that the tool is a lot more productive for the
user.” For example, with a 32 mm screw-in head, the number of
grooves and blades has been increased from six to ten, achieving
a feed rate that can be up to 50% higher.
Renishaw has contributed a wealth of knowledge to help us
find the parameters that are needed to produce a good tool. The
new design freedom from AM technology and the cooperation
with Renishaw is helping us to develop even more innovative
tool solutions. In addition, the ability to optimise the paths of
the coolant channels ensures that each cutting edge is supplied
precisely with coolant through a separate channel, while the
external design of the bodies helps to ensure that chips are
removed reliably from the face of the tool.
AM also offers the potential to reduce component weight
since material can be used only where it is necessary for the
optimum functionality in the component. It also outperforms
conventional production methods in terms of delivery time for
any special or experimental tools needed by Komet’s customers.
“The ability to freely design the internal and external tool
geometry alone means that excluding this additive process from
our future plans would be inconceivable,” predicted Dr Durst.
“It gives us the ability to increase tool performance and
productivity to such a great extent that it creates considerable
added value for our customers.” Dr Durst considers the decision
to work in partnership with Renishaw to be fully justified. “It is
not easy for a company that is new to metal additive
manufacturing technology to work out the best laser parameters
on its own,” he claimed. “Renishaw has contributed a wealth of
knowledge to help us find the parameters that are needed to
produce a good tool. The new design freedom from additive
manufacturing technology and the cooperation with Renishaw
is helping us to develop even more innovative tool solutions”. ☐
Courtesy: Renishaw
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Industrial hygiene:
Keeping workers healthy & safe
Organisations are responsible for the overall health and safety of the workers they employ,
from warehouse workers to the executive suite at their desks, which asks for awareness of
industrial hygiene. This article explains the chief factors of industrial hygiene and how
hazardous conditions can be removed from the industry.
Keeping employees safe and healthy requires knowledge of
industrial hygiene, which is the science dedicated to the
anticipation, recognition, evaluation, communication, and
control of environmental stressors in the workplace that may
result in injury, illness, impairment, or otherwise affect the
wellbeing of workers and community members.
Because industrial hygienists are trained to evaluate safety
concerns and find solutions to problems, it is important that
managers at all levels and across functions are able to effectively
work with and manage industrial hygienists. Whether you
have an industrial hygienist on your team or you have to hire
an outside company for an assessment, being able to speak the
language of industrial hygienists will allow you to have a
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deeper understanding of potential health and safety issues. In
addition, once an industrial hygienist has recommended a
course of action to correct any real or potential issues, you will
be the one responsible for ensuring they are implemented in
your workplace.
Even if you are not working directly with an industrial
hygienist, these principles can help you effectively incorporate
the health and safety concerns of industrial hygiene, such as
ergonomics, into the design and management of your business.
By incorporating these principles early in the planning process
and being able to recognise potential issues before they escalate,
you will help ensure the health and safety of your workers, and
manage your company’s exposure to potential risk and liability.
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Overview of industrial hygiene
Industrial hygiene, as stated above, is concerned with
identifying, evaluating, and controlling real or potential
workplace environmental stressors or hazards that can affect
the wellbeing of workers and community members. It is
sometimes called occupational hygiene, occupational health or
workplace health. Ideally, hazards are identified and controlled
when a workplace is being planned, when conditions or
processes change, or through yearly reviews, before they become
an issue for workers.
In order to help ensure proper industrial hygiene and thus the
health and safety of your workers, you can employ an industrial
hygienist. The role of an industrial hygienist is to “anticipate
health and safety concerns and design solutions to prevent them.
They are the guardians of workplace safety, applying science to
identify and solve health and safety problems. Industrial
hygienists also unite management, workers, and all segments of a
company behind the common goal of health and safety.
An industrial hygienist will use rigorous scientific methods to
evaluate and control hazards in the workplace, including risk
assessment tools and information, such as Safety Data Sheets,
which are put together by chemical manufacturers and contain
detailed information about each chemical. Industrial hygienists
can also conduct a worksite analysis to evaluate all jobs,
operations, machinery, and work activities at that site, in addition
to problem solving on specific activities or work areas.
After a hazard is identified, an industrial hygienist will work
with the company to control or eliminate the hazard. This can
include substituting a chemical for a less hazardous one, reducing
exposure to hazards, utilisation of personal protective equipment
such as gloves or goggles, or increasing ventilation.

Key components of industrial hygiene
Industrial hygiene encompasses a wide range of health and
safety concerns in the workplace. As a manager, one should be
familiar with the basics of most of them. Here are some, though
not all, of the key components of industrial hygiene.
Ergonomics: The goal of ergonomics (the study of people at
work), is to reduce stress and eliminate injuries associated with
bad posture, overuse of muscles, and repeated tasks. For example,
proper ergonomics can help prevent carpal tunnel syndrome,
tendonitis, and lower back injuries. While performing an
ergonomics intervention, it’s important to involve workers in the
process to ensure tasks are fit for the worker and workers are
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Problems like unplanned shutdown, overheating of electrical appliances and connections, insulation problems
and harmful gas leakages can lead to a major issues and bring an entire production to a standstill. To tackle
these problems and to resolve them on time, FLIR brings a wide range of preventive maintenance solutions
which help you identify problems before they arise or start to worsen. Include FLIR's state-of-the-art gadgets
in your regular preventive maintenance check-up and make your business operations hassle-free.
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Gas Detection | Firefighting | Test & Measurement
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PROBLEMS ARE ALWAYS HIDDEN,
AND WE HELP YOU FIND THEM
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Industrial hygiene encompasses a wide range of
health and safety concerns in the workplace

properly trained on aspects such as how to lift boxes correctly.
Ergonomics can be improved through solutions such as changing
the chairs or keyboards office workers use, introducing tools to
reduce repetitive tasks, or limiting time on certain jobs.
Temperature: Both high and low temperatures can cause
problems for workers. If temperatures are too high, workers are
vulnerable to heat stroke or heat exhaustion. Workers should be
allowed to slowly adapt to the heat (acclimatisation) and drink
small amounts of water frequently, and air should be cooled
whenever possible. Prolonged exposure to low temperatures
can lead to hypothermia or frostbite. Workers should be allowed
to wear warm clothing, and take breaks in warmer temperatures
when possible.
Chemical exposure: Chemical hazards can take many forms,
from liquid to fumes to dusts, and can be absorbed, inhaled, or
ingested into a worker’s system. Some common chemicals that
can potentially be hazardous are cleaning products, gasoline,
and pesticides. Many chemicals can be harmless in small doses,
but even some common chemicals can cause symptoms in those
who are particularly sensitive, and most chemicals can cause
adverse effects in large doses or when proper safety precautions
are not taken. These precautions include ventilation, personal
hygiene such as hand washing, which can reduce the amount of
chemicals absorbed by the skin, and maintaining equipment in
order to prevent leaks and breakdowns.
Radiation: There are two types of radiation – non-ionising
radiation and ionising radiation. Ultraviolet (UV) radiation and
laser radiation are the types of non-ionising radiation most likely
to cause safety concerns, usually burns, for workers; UV radiation
is a particular problem for outside workers, such as gardeners.
Ionising radiation can cause more considerable health risks for
workers, and can be found in settings ranging from health care
facilities to nuclear reactors and their support facilities. This type
of radiation damages cells and possible long-term effects include
cancer and sterility. Exposure to ionising radiation should be
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limited as much as possible, and workers should be shielded
from radiation by materials such as lead or concrete.
Biological hazards: Living organisms such as fungi, viruses, and
bacteria, can enter the body and cause both acute and chronic
infections. Workers who deal with plants or animals and
laboratory or medical workers are particularly at risk for
biological hazards, but all workers can be at risk for hazards
such as mold, and bacteria that cause Legionnaire’s disease.
Proper hygiene such as hand washing, ventilation, personal
protective equipment such as gloves or respirators, and in
certain cases, isolation of the hazard, can all help minimise the
risks associated with biological hazards.

Eliminating or controlling hazards
Once hazardous conditions have been identified there is a
systematic approach to eliminating or minimising the potential
hazard. This starts with designing the hazard out of the process or
operation, providing local exhaust ventilation, establishing
proper work practices, providing proper personal protective
equipment (PPE) and applicable administrative measures.
Optimising these components of industrial hygiene through
monitoring and analysing hazards and engineering solutions to
minimise those hazards will help control potential health risks
that impact both workers and the organisation. These hazards
can cause a wide range of negative outcomes from disease and
injury to lost time and reduced productivity in the organisation.
Understanding the principles of industrial hygiene will help one
control these factors more effectively and thus have a healthier,
more productive workplace. ☐
This article originally appeared on the Harvard T H Chan School of Public
Health’s Center for Executive and Continuing Professional Education’s
website. The Harvard Chan School offers Comprehensive Industrial Hygiene:
The Application of Basic Principles, an industrial hygiene continuing
education program focused on protecting employees from workplace hazards.
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Safe control. Stay on course. Succeed.

An automation project can be compared to a regatta: if the crew doesn’t work together,
you won’t reach your destination. To ensure that you stay safe and successful on course
components from the automation system PSS 4000. Control your application using a
centralised control system or distribute control functions over various parts of your plant.
Use our proven control technology for safety and automation and rely on our Industrie 4.0compatible automation system PSS 4000 .
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Integrated digitisation
DMG MORI recently presented pathways towards Industry 4.0 under the
catchphrase integrated digitisation. Core
fields are the APP-based control and
operating system CELOS, new software
solutions for production planning, exclusive
technology cycles as well as CAD/CAM and
simulation solutions. Complemented by
NETservice for simple and direct remote
service
and
WERKBLiQ
for
digital
maintenance, DMG MORI also offers a
digitalisation strategy at all levels of value
creation. “Integrated digitisation” by DMG
MORI begins at the planning and job
preparation phase extending through to the
machine and follows the vertical company
organisation upon this basis. It can be
classified into three levels.

workflows – both at the machine level as well as for upstream processes.
CELOS is installed on all new DMG MORI
high-tech machines and one of its features
is the capability of digitally monitoring
production. CELOS Digital Monitoring is
made up of various apps including –
Messenger that centrally visualises the
current status of a machine park and can
display
machine-specific
information;
Condition Analyser that uses sensor data to
visualise and analyse the status of the
machines on the basis of the components
and Performance Monitor which makes it
possible to capture, analyse and visualise
overall system efficiency.

PRODUCTION PLANNING: Integrated digital
planning of processes
New insulation material for chainflex servo & motor cables
CELOS: Digital monitoring of production
The latest development by ISTOS GmbH
With its APP-based control and operating
demonstrates how DMG MORI supports the
system CELOS, DMG MORI has created a basis to offer long-term support user also in integrated production planning. Production Planning enables
to customers on their pathway to Industry 4.0 with the aid of integral situational planning to combat limited capacities and thus supports
resource-saving and cost-optimised operation processes. The advantages
are obvious: Production Planning offers greater efficiency for production
Advt
based on dynamic planning and scheduling. Improved transparency enables
shorter reaction times and permanent optimisation of procedures.
Moreover, individual planning is also possible by specifying priorities.
Decisive factors here are the sequence, the setup requirements, the costs
and the throughput times. PRODUCTION PLANNING is a part of the current
tried-and-tested Planning Solutions. In the future, this will form the
foundation for optimised production. Overall, Planning Solutions comprises
the apps Production Planning, Production Feedback and Production Cockpit.
NETservice and WERKBLiQ: Digital service solutions for production
IoTconnector represents the basis for connecting new DMG MORI
machines. NETservice by DMG MORI is installed in the IoTconnector,
representing the new benchmark for remote service in the area of
machine tool manufacture. NETservice makes it possible for machine
operators, service experts and service technicians to interact in a remoteservice session by means of a multi-user conference to quickly find a
joint solution for service issues. The customer or a DMG MORI service
technician can film or photograph the situation on site and transmit this
via live stream directly into the running NETservice application through
the new SERVICEcamera resulting in a significantly higher and faster
solution rate for service issues through the DMG MORI hotline. WERKBLiQ
GmbH is a daughter company of DMG MORI, who, with its web-based and
multi-vendor platform, sustainably optimises the management of service
and maintenance of the entire machine park for customers.
DMG MORI India | Bangalore
Email: ishna.dixit@dmgmori.com | +91 80 40896538
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mapp Motion software package
B&R recently added new functions to its mapp Motion software package which
helps representing the actual structure of a complex machine intuitively
in the configuration. The various
subsystems of a machine can
simply be linked together. The
movements of robots can be
easily synchronised with gantry
systems or workpiece tables
with no additional programming. mapp Motion software
The “Frame hierarchy” function
can be used to represent the actual structure of a machine with coordinate
systems positioned at key points, such as, the tool mounting flange. The
“Programmed moving frame” function allows optimised movements and better
utilisation of robot dynamics. Also, the “Programmed moving frame” function
couples a coordinate system to an axis and defines an additional degree of
freedom. This allows optimised movements and better utilisation of robot
dynamics. Only one controller is necessary for the machine, robot and other
moving components. The robot and additional components act as one unit.
Coordinated path planning allows optimal utilisation of the dynamic limits of the
individual components assuring specified process parameters are adhered to.
B&R Industrial Automation Pvt. Ltd. | Pune
Email: pooja.patil@br-automation.com | Tel: +91 20 41478999

Troubleshooting tools

Advt

FLIR’s E4, E5-XT, E6-XT, and E8-XT are powerful, cost-effective, easyto-use troubleshooting tools for building, electrical, and mechanical
applications. With its fully automatic
and focus-free four resolution
options—up to 320 × 240 infrared
pixels—it has the ability to accurately
measure temperatures from -20°C to
550°C (E6-XT and E8-XT). It downloads
images, creates reports, and shares
what one has found instantly. All
models include MSX technology for
extraordinary thermal imaging detail
and its IP54 enclosure provides a high
level of protection against dust and
water. The EX Series is lightweight
and well-balanced at just 0.575 kg
and can easily withstand a 2-metre FLIR EX Series
drop test. With Ex-Series cameras,
one can gain the competitive advantage by providing clients with thermal
images that clearly reveal the source of electrical, mechanical, and
building-related problems.
FLIR Systems | New Delhi
Email: flirindia@flir.com.hk | Tel: 011-45603555
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High performance polymer

Solid carbide milling cutters

igus recently developed a high-performance polymer that meets the new
challenges for its latest generation of motor and servo cables. In the test,
it was able to withstand a
bend radius of 7.2 x d over
45 million strokes. As the
trend for Variable Frequency
Drives (VFDs) is moving
towards more compact
drives with the same or
higher power and extremely
high switching accuracies of
the frequency converters, Chainflex® VFD servo cable
when selecting the cable, the
user not only has to pay attention to the right combination of a number of
cores and cross-sections, but also to the electrical specifications of the
cable. Smaller, plastic-insulated round power connectors, are being used
more for the new motor designs to be able to exploit their full advantages.
The insulation material plays a new central role in the selection of the
correct servo and motor cables. The new material – in contrast to other
common materials – meets the increased thermal requirements of the
latest motor generations.

Dormer Pramet recently introduced solid carbide milling cutters for difficult
to machine materials that offer a variety of options from roughing through
to finishing. The S2 assortment includes a range of neck options for deep
milling and multi-flute designs to support numerous applications in tough
steels, titanium and nickel.
Its differential pitch cutters
(S260, S262, S264) are
available in diameters from
3mm-20mm, feature an
optimised cutting-edge to S2 assortment of milling cutters
reduce
chipping
and
prolong tool life. Meanwhile, company’s six to eight-flute cutters (S225,
S226, S227) feature a high helix angle to keep the cutting edges constantly
engaged with the workpiece. This results in clean, efficient machining and
a high-quality surface finish. Several neck options are available to support
pocket milling, up to 8.8xD, by preventing contact between the shank and
workpiece, eliminating the risk of vibration and scouring. To support
general milling applications, the company’s range of four-flute cutters
(S216, S217, S218, S219) offer a reach up to 9xD. Also, an assortment of
ball nose cutters (S229, S231, S233) are available in 1.5mm-16mm
diameters, offering up to 8.3xD.

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

Dormer Pramet | New Delhi
Email: gautam.ahuja@dormerpramet.com | Tel: +91-11-46015686

High protection supply module

Single Crank Power Press

With the new AMP8620 supply module in a high protection
rating, the entire system can now be relocated directly to
the machine, i.e. through
consistent decentralisation,
drive technology can be
implemented entirely without
control cabinets. Previously
the
coupling
modules
distributed AMP8000 drives
to the control cabinet was
reduced to just one cable.
Now, it can be eliminated AMP8620 supply module
when the AMP8620 supply
module is used, reducing the floor space and cabling requirements for the
entire machine. It is directly connected to the mains supply containing all
circuitry components required for the purpose. It is equipped with two
EtherCAT P outputs, through which either EtherCAT P modules can be
supplied, or else additional supply modules can be connected. The DC
link capacitors integrated in the supply module store the regenerative
energy of the entire system and then make it available again for
acceleration processes.

Chin Fong Machine Industrial Co Ltd recently adopted crank mechanism for
its Intelligent single crank power press which aids the manufacturing
process, including blanking, drawing, bending and partial forming. The
application of high efficiency wet
type clutch & brake not only
provides high torque but also
decreases wearing, making
this press eco-friendly, highly
efficient and a green product with
prolonged service life and added
value. Its user-friendly HMI with
colourful interface facilitates easy
operation and operators’ safety.
Utilisation of brake motor in
die height adjusts mechanism
releases
fine
performance
of positioning die height.
Combination of IoT, including
IT
technology,
sensors, Intelligent Single Crank Power Press
communication devices and Big
Data analysis of collected press information achieves smart manufacturing.

Beckhoff Automation | Pune
Email: a.phatak@beckhoff.com | Tel: Phone: +91-20-40004802
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Chin Fong Machine Industrial Co Ltd | Taiwan
Email: sales@chinfong.com.tw | Tel: +886-4-7524131

EM | Jun 2019

H I G H L I G H T S | C O M PA N Y I N D E X | I M P R I N T

Highlights - July 2019
IMPRINT
Publisher / Chief Editor
Shekhar Jitkar
shekhar.jitkar@publish-industry.net
Features Writer
Juili Eklahare
juili.eklahare@publish-industry.net
Anvita Pillai
Sub-editor & Correspondent
anvita.pillai@publish-industry.net

» CNC and Machine Control
CNC and machine control have
been aiding the smooth functioning
of automation with precision and
repeatability along with helping make
real-time decisions during unattended
or lightly attended machining processes.
With new emerging design concept CNC
technologies have raised the quality and
output in manufacturing around the world.
The subsequent issue takes a look at
emerging trends and possibilities offered
by CNC and Machine Control.

» Material Handling
Material handling’s multifunctional system
has been boosting the efficiency of the
workflow in manufacturing. The industry
has been seeing a steady growth for the
past two years and has witnessed pivotal
changes that has helped improve customer
services, reduce inventory and delivery time,
and lowered handling cost in manufacturing,
distribution and transportation. The upcoming
issue explores the challenges, opportunities
and latest trends of the industry.

» Skills Upgradation & Training
Skilled workers with multiple skills are an
absolute necessity for the manufacturing
industry. The competence and potential of
the workforce can be used to the fullest
only by constantly upgrading their skill
levels. The forthcoming issue discusses
how to identify the skills gap, important
aspects of organisational improvements,
updation required to increase productivity,
capability, capacity, mobility and
adaptation to the changing technologies.

» Additive Manufacturing
Additive Manufacturing has become an
essential application for it has reshaped
the perspective of machinist dealing with
complex challenges, opening new and
remunerative business opportunities. There
has been a significant hike in the demand
for additive technology as it continues to
industrialise manufacturing solutions costeffectively. The following issue finds out the
current state of the industry, key trends,
and the future of Additive Manufacturing.
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The number of passenger aircraft is set to double to more than 40,000 by 2030. Twenty-first-century
long-haul aircraft have a take-off weight of up to 500 tonnes. The task of lifting these goliaths into the
air economically is about more than keeping the weight of materials and components down – our future
needs require stepping up process reliability and quality when machining them too. This is presenting
suppliers to the aviation and aerospace industries with a huge challenge. Having a tool partner that keeps
costs firmly on the ground is therefore crucial.
Lofty ambitions made easy: with Engineering Kompetenz from Walter.

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

