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E D I TO R I A L

Reaching
zero-defect quality
The recent airlines crashes – Ethiopian Airlines and Lion Air, both with
Boeing 737 Max 8 jet – lead to the fact that there are some loopholes in the safety
standards followed by the aerospace industry that operates with the strict
guidelines and accurate specifications by using the most advanced technologies
and precise manufacturing processes. It is the responsibility of an aircraft
manufacturer and the maker of each and every aircraft part in it to ensure that the
airplane, all of the aircraft parts and the software associated with it are made
without any design or manufacturing defect.
According to the preliminary investigation reports, the reason for the crash
was the automated flight-control system called the MCAS (Maneuvering
Characteristics Augmentation System), which adjusts the trim to try to avoid an
imminent stall. Moreover, in this case, it seems that pilots were not given the
enough information/training about the new system on the plane. It was probably
the pilot’s unsuccessful battle with MCAS as it repeatedly pushed the aircraft’s
nose down, ultimately leading to the crash.
In this context, a zero-defect manufacturing (ZDM) system is necessary in
order to increase the reliability and safety of manufacturing systems and reach
zero-defect quality of products. At the same time, training and skill upgradation
need to be taken care of to update the concerned people about new technologies
and systems. The Cover Story in this issue describes the concepts, methods &
applications of zero-defect manufacturing with Poka Yoke approach. Zero-defect
manufacturing always works and it can’t fail. Once a manufacturing leader accepts
zero-defect as his personal performance standard, error will no longer be tolerated
and defects will go away or prevented. Have a look at the story to know more…
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The Indian manufacturing industry
and more so, the not-so-priveleged MSME
sector, is still not initiated into the active
pursuit of Industry 4.0. There are lots of
talks and conferences on these subjects.
Few are also seen dabbling with pilots on
shopfloor, but the seriousness to accept the
upcoming change seems to be overlooked.
Many of us are in a “wait and watch“ mode
– with the hope that we will be able to skip
Industry 4.0 and continue business as usual
with Industry 5.0. Or in short, manage a
jump start!
One immediate change we foresee
in manufacturing is a totally connected
and integrated shopfloor. All machines
and terminals will be cross linked and
each equipment can “talk” and converse
with one another, and also act on data
exchanged. Clouds are already descending
into the shopfloor and dependency on
them will grow further. Instant data
availability and churning of useful data
with resultant speedy decisions is what
is already underway. Integrating proven
maintenance predictive technology with 4.0
will assist in securing accurate information
well ahead of equipment failure.
10
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INDUSTRY 5.0 WILL
POSSIBLY INVOLVE THE
HUMAN MIND INTRICATELY
A future scenario on the shopfloor may
go something like this:
CNC Machine A: “Hello guys. Decibel
level in my belly area (read turntable) has
gone up by 20% since 6 am.”
Conveyor B (located next door):
“Maybe your bearing has run out. Let’s alert
maintenance.”
CNC Machine A: “I just sent out a
signal. Also informed AMC (Additive
Manufacturing Cell) to plan a print of
bearing s.no 339. Also a ping sent to factory
manager, as he may need to plan overtime, if
he still expects 120% delivery by 6 pm.”
It still sounds fictional! In reality,
sensors would be beaming data into
central monitoring panels. Data from each
equipment like, noise or vibration level,
unusual thermal heating of parts, coolant
temperature change, cutting tool force,
pneumatic and hydraulic pressure changes,

etc, supported by Big Data analytics,
would then decipher the real story. A
breakdown will, thus, get known far ahead
of it hitting productivity on the floor. At
Leadec, amongst other services, we also
take up plant maintenance with KPI-based
ownership. To take this to Industry 4.0
levels, we are globally engaged with MNCs
and leveraging Augmented Reality and
Artificial Intelligence to weave them into our
maintenance solutions. It will be unfair to not
point out that we, too, have a few nay sayers,
who believe we can wait and jumpstart to the
next level, as and when it matures.
The next level (Industry 5.0) will possibly
involve the human mind intricately. The
human mind will get knitted with machines
as if it was, yet, another machine. Together,
they will crunch data to yeild great decisions
in nano seconds.
A jump-start to weave the mind with
machines is, thus, surely not advisable. The
better option is to first deploy Industry 4.0
practises and “connect” all the devices. Only
in Industry 5.0 later, let the mind become
intrinsically involved with it all. The future
is going to be exciting. ☐
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ZF acquires mobility provider 2getthere
ZF Friedrichshafen AG recently acquired a 60 per cent share of 2getthere B.V. Its applications range from
driverless electric transport systems at airports, business and theme parks to dedicated urban transport
infrastructures. With this strategic investment, ZF is executing its next generation mobility strategy to strengthen its
foothold in the mobility as a service to automated guided vehicle growth markets and complements its existing
activities. Discussing their working strategy, Wolf-Henning Scheider, Chairman of the Board of Management, ZF
Friedrichshafen AG, explained, “We have developed into a complete systems supplier for automated functions and
we are therefore, in a perfect position to support 2getthere. We can deliver electric drivelines, solutions for sensor
technology, high performance computing, and actuators for all levels of automated applications.”

Hypertherm plans to sign a merger agreement with OMAX

Hypertherm recently planned to sign a definitive merger with OMAX Corporation
that establishes OMAX as a wholly-owned subsidiary of Hypertherm. Upon the
closing of the transaction, OMAX’s direct drive pumps, software, and applications
technologies will combine with Hypertherm’s complementary portfolio of
intensifier-based pumps and abrasive recycling systems, to offer the waterjet
technology. Welcoming OMAX, Evan Smith, President and CEO, Hypertherm,
cited, “We are confident that the combination of OMAX’s cutting-edge technology
and solutions, innovation focus, strong brand name, commitment to customers,
and excellent culture is a perfect complement to Hypertherm’s waterjet offerings
and plasma cutting industry leadership position. It enhances our strategy of
delivering cutting solutions that put customer needs first.”

Altair signs Memorandum of Understanding with ICAT Manesar

Altair recently signed an MoU with International Centre for Automotive Technology of India (ICAT), Manesar. The
MoU states co-operation between the two entities for addressing the simulation and testing needs of the existing and
emerging mobility industry. It intends to set-up a joint working arrangement to realise their respective visions with the
help of mutual support and co-operation. Speaking on the occasion of MoU signing, Brett Chouinard, President &
COO, Altair, asserted, “This MoU between Altair and ICAT, brings the best of simulation and testing services
expertise, which the industry can leverage, be it established OEMs or emerging startups, for faster time-to-market
and higher quality for their products. We, at Altair, look forward to a strong and healthy association.”

Fritz Studer AG wins supplier award for "Best Quality"

Fritz Studer AG recently won the award for ‘Best Quality 2018’ presented by The Shuanghuan
Company, which is conducted every two years. The company received this award because its
products are characterised by high stability, a low error rate and significant improvements in
efficiency. The handling of delivery, training and technical support are particularly excellent, the
frequency of faults during working time is extremely low and this has been acknowledged at all
levels of Shuanghuan. On receiving the honour, Rolf Grossenbacher, Overseas Sales Manager,
Fritz Studer AG, asserted, “This award motivates us in our efforts to create a real competitive
advantage for our customers with innovative products that meet the highest quality requirements”
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WidiaTM forms Widia India Tooling Pvt Ltd (WITPL)
WidiaTM recently commenced its operations in India with the newly formed entity, Widia India Tooling Pvt
Ltd (WITPL). In 2002, when the company was acquired globally by Kennametal Inc, Widia and its India
market position was consolidated under Kennametal. After nearly 17 years of brand building, Widia is now
again geared up to gain visibility of all stakeholders as a standalone brand in the market. WITPL is the sole
custodian of Widia-branded products and services in India. The organisation will work with current and
future customers to understand their needs and shape responses accordingly.
Widia is supported by an integrated, state-of-the-art facility, located at Bengaluru, which houses
manufacturing, quality, RD&E, custom solutions and design and engineering services group, amongst
others. The facility manufactures inserts, bodies, hole-making solutions, end mills, etc, and is one of the
bigger contributors to Widia sales world-wide.
To further position the company, the enhancement of the Bengaluru facility has begun by inducting
next-generation machines for the inserts, hole-making and the cutter plants in addition to modernising the
end-mill plant. This transformation follows the corporate strategy of modernisation, simplification and
profitable growth. The investment in modernisation, this year alone, has been greater than the sum of
investments over the last few years. As WITPL begins to grow, the organisation will continue to adapt and
lead current market trends while firmly retaining its historic legacy.

Indo-German trade in Engineering Sector in 2018

VDMA issued the results of the data it has generated for 2018, which shows that India ranks 15th,
globally, in the list of top 50 destinations for the German Mechanical Engineering exports. In 2018, the
total import of machinery from Germany reached a volume of € 3.40 billion, which was an increase by
9.3% compared to the same period in the previous year. Among the machinery sectors, the major
demand of German equipment was for power transmission (10.8%), textile machinery (without dryers)
(7.05%), machine tools (6.76%), valves & fittings (5.38%) and construction equipment and building
material machinery (5.29%). There are other sectors like air handling technology, fluid power equipments,
plastic and rubber machinery and food processing & packaging, which are growing steadily in India.

Toyota Kirloskar Motor steps up renewable energy procurement

Toyota Kirloskar Motor (TKM) recently installed in-house solar power plants on roof tops and ground at its facility at Bidadi, which
has a combined capacity of 8.4 MW of electricity. The company has sourced 87% of electricity from renewable source of energy
for its operations till January 2019, hence, has gradually increased green energy procurement and investment in the renewable
energy sector to meet its energy requirements. Discussing the company’s devised strategies to reduce CO2, Masakazu Yoshimura,
Managing Director, TKM, quoted, “Reiterating our commitment to enable a greener environment, TKM sources clean energy and
adopts smart manufacturing systems towards Toyota’s ultimate global mission of zero carbon emission.”
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CII Pinnacle Awards for Excellence in Manufacturing
CII had launched the Pinnacle Awards for ‘Excellence in Manufacturing’ in
September 2018. This is one of the leading awards that CII has initiated with an
objective to recognise and reward excellence in manufacturing, to facilitate sharing
of knowledge and implementation of best practices among the industry and to
inculcate the culture and spirit of manufacturing innovation so as to make the
sector globally competitive. The finale of the CII Pinnacle Awards 2019 for
Excellence in Manufacturing was held in Mumbai in February, 2019. Around 135
applications were received from companies across the country for the various
categories, of which 16 applications were shortlisted by the jury for 6 categories,
for both large scale enterprises as well as SMEs for final presentations.
The jury/expert group comprised of the following members—Shailesh Sheth,
Corporate Strategy Adviser, Management & Manufacturing Technology; Satish
Jamdar, Former MD, Blue Star; Suresh Tanwar, Former Chief – Group Safety &
Health, Tata Sons; Ravi Damodaran, Chief Technology Officer, Greaves Cotton;
Shalini Kamath, Founder & CEO, Shalini Kamath & Associates and Kiran Nataraj,
Co-Founder & CEO, Entrib Analytics Technology.
In association with the awards finale, a conference on ‘Future of
Manufacturing’ was also organised that highlighted how manufacturing across the
world is undergoing the greatest changes and how digitisation is changing the way
one lives, as smart and connected systems are increasingly pervading all types of
applications. The keynote sessions were held on topics, such as, ‘Towards a $1
Trillion Manufacturing Economy’, ‘Weld 4.0: Future of Intelligent Manufacturing’,
‘Intelligent Manufacturing: Is Technology a Disruptor or Enabler?’, ‘Industry 4.0–
Growth Engine for Indian Economy’ and ‘Making Digital Manufacturing Happen’.

EM | Apr 2019

CII Pinnacle Awards 2019 winners
Operational Excellence
Large Scale Enterprises – Fiat India Automobiles, Pune
Small and Medium Enterprises – Takshi Auto Components, Pune

Environment, Safety and Health
Large Scale Enterprises – BASF India, Mumbai

Gender Diversity and Inclusion
Large Scale Enterprises – Cummins India, Pune

Organised and Impactful R&D Efforts
Large Scale Enterprises – Bharat Forge, Pune
SME – Grind Master Machines, Aurangabad

Future Ready Manufacturing
Large Scale Enterprises – Godrej & Boyce, Mohali

Young/Emerging Manufacturing Leaders of Tomorrow
Large Scale Enterprises – Sidheswar Kumbhar, Senior Manager,
Godrej & Boyce, Shirwal
SME – Sameer Kelkar, CEO and R&D Head,
Grind Master Machines, Aurangabad
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“Directing efforts towards
sustainable development”
Ada Lu, Director–Marketing Dept, Conprofe Technology Group, in this interaction with
Dhiraj Bhalerao, throws light on the company’s targeted sectors, their corporate culture
and her thoughts on IMTEX 2019. Excerpts…
Could you elaborate on some of the business sectors/
departments at Conprofe?
One of the pivotal departments we have is the ultrasonic
equipment department, which is established by innovation
and offers effective solutions for the need of the industry.
The ultrasonic tool holder and precision grinding head is
individualistically industrialised by us. Another significant
department is the precision tool department, which has over 10
years of experience in precision machining industry. It is into
various tools like, carbide tools, threading
tools, MCD/PCD/PCBN tools, etc, which
are used in 3C, medical, aerospace, etc, on
a large scale.
One more pivotal department at
Conprofetech is the green manufacturing
department. The Green Cutting System
product line covers new products, such
as, MQL, supercritical CO 2 cryogenic
cooling system, etc. It transforms the
use of coolants and oils in precision
machining and brings down waste water
and oil emissions, hence, saving energy
and protecting the environment.
We also have the Intelligent Factory
department, which provides a full range of
industrial 2.0 to 4.0 customised intelligent solutions, covering
DFM automation machines, automated production line and
other products. The department also helps customers improve
production efficiency, reduce production costs and create
an exemplary high-end intelligent manufacturing factory
with customers. Some of the other departments include
the industrial robot department and precison mechanical
components department.

What are your obeservations on IMTEX 2019?
IMTEX 2019 is a very good opportunity to attend and meet new
clients and exhibit our products for the industrial markets. This
is the first time we were attending this exhibition. Our aim is to
start business here in India and also broadcast our brand.

How is the corporate culture in your company like?
We focus on working and building our brand, simultaneously
with our efforts directed towards sustainable development.
Meeting customers’ expectations is our first priority. We

Which are the sectors/customers under focus for your company?
We are targeting the 3C, automotive, medical instruments/
devices and aerospace industry. We intend to bring intelligent
solutions to our global customers through this exhibition. ☐
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encourage better knowledge, creativity, teamwork, and sincere
service to the customers, guaranteeing that we meet their needs
to the fullest, providing them the best service in minimum time.
What are the CSR activities that Conprofe is involved in?
We have set up the Conprofe Green & Intelligent innovation and
Development Fund which supports needy college students with
an excellent performance in green manufacturing. We try to help
and practice corporate social responsibility and obligations with
actual actions.
Industry-academia collaboration is the most
talked about topic in the industry today.
What is Conprofe doing in this domain?
We work together with professionals from
other countries, universities and research
institutes. We believe that this collaboration
helps develop new thinking on both sides
and this leads to the formation of new ideas
from different outlooks, such as, academia,
market, customers, etc, which will eventually
assimilate pioneering learning into our new
technology and products. Through teamwork
with different research institutes, Conprofe
Technology is dedicated towards nurturing
groundbreaking talent and stimulating the growth and progress
of China’s manufacturing industry.
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“India is becoming a robotics industry force”
…says Pratik Deshmukh, Director, Robolab Technologies, in this interview with Suchi Adhikari. He
further elaborates on how robotics is one of the most exciting emerging sectors in the country and
how significant it is for educational facilities today to gear towards these growth trends. Excerpts…
While robotics has been a growing trend in India, with various
start-ups and scholastic attention solely focused on the topic, how
did the conception of Robolab Technologies come into being?
Robolab Technologies came into existence out of the
rigorous efforts of its founders as an attempt to transform the
educational facilities in the country, provide an innovative
platform to the students to show their skills and implement
their ideas while creating employment for the youth. Having
worked in the robotics field for four years of their engineering
degree, the founders came up with Robolab
Technologies. The venture is an on-campus,
Centre of Excellence in Robotics, Internet
of Things (IoT), Artificial Intelligence (AI),
Rapid Prototyping (RP) and Industrial
Automation. It is an advanced, state-ofth-art platform to explore, learn and build
robots and related technologies. We provide
innovative and interactive training by experts
consistent with the latest curricula and the
industry requirements.
How do your labs facilitate the ease of approach
towards robotics building and innovation?
Robolab is taking technologies to masses
through robotics and automation while
imparting skills and nurturing talent. It provides the perfect
platform for students to try and implement their ideas and
convert to viable products. It further imbibes entrepreneurial
skills by creating job creators instead of seekers, and encourages
innovators, who are willing to learn and unlearn. In this way,
we help increase employability skills by providing practical
knowledge and hands-on experience backed with the necessary
theory. Trainees get an education and exposure on how
technology works, thus creating better and sensitive engineers
and spreading this cutting-edge technology to the masses.
Could you elucidate on the career enhancing skills, which Robolab
offers to high-school and engineering students? How are they
trained to channelise their academic study into the practical?
At the very outset, we analysed the current problems, which we
wanted to resolve through our venture. The problems included
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factors, such as, masses do not have access to technologies,
students are not industry-ready, they lack practical and
hands-on experience, institutions do not have a long-term
solution platform, there is very limited of scope for robotics
and automation education and research innovations during
education, no facility available to actively participate or boost
co-curricular activities through which institution can get
popularity, and minimal entrepreneurship spirit. We are striving
to solve these by providing a perfect platform for students to try
and implement their ideas and convert them
to viable products.
What are the opportunities and impediments in
the robotics sector in India?
Robotics is one of the most exciting sectors
emerging in India today. Sectors like,
construction, manufacturing and healthcare
are boosting the demand for robotics talent,
and there is an enormous scope for the
application of the technology across an even
wider array of industries. As access to internet
connectivity and open source platforms
improves, a favourable environment for the
sector’s growth and development is being
created. Even as people fear that automation
will take away jobs, robotics is creating new job opportunities for
skilled resources.
What potential does the country’s economy offer to newer start-ups,
especially regarding the research and expansion of robotics?
The growing economy of the nation provides various avenues
for the startups and industries. A lot of positive governance and
administrative changes are helping in promoting the startups
and industries. India already has many of the basic elements
in place to become a robotics industry force, including a
strong educational system, established business and academic
research facilities, and an increasingly entrepreneurial business
community. Over the past several years, the Indian robotics
industry has pushed far beyond traditional business areas, such
as, manufacturing and production, to enter emerging domains,
including education, rehabilitation, and entertainment. ☐
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An acrobatic
ascent!
Shantanu Narayen
CHAIRMAN & CEO,
ADOBE SYSTEMS

A resourceful businessman and a
recipient of the prestigious Padmashri
honour, Shantanu Narayen is the Chairman
and CEO of Adobe Systems. With a net
worth of over $140 million, the business
tycoon has set a mark among global leaders
owing to his sensational accomplishments
during his tenure at Adobe. With a
ubiquitous omnipresence in IT as well as
politics, the man has proven his versatility
as a leader and the Economic Times of India
recently named him the ‘Global Indian of
the Year’ for the year 2018.
Hailing from Hyderabad, Narayen
completed his BE from Osmania University
in India and then went on to receive an MBA
from University of California, Berkeley. After
completing his MS at Bowling Green State
University, Ohio, Narayen started the climb
uphill with notable names like Apple Inc,
Silicon Graphics and later, founded the digital
photo sharing pioneer, Pictra Inc. In 1998, he
joined Adobe as the Senior Vice President of
worldwide product research and later, was
promoted to the position of Executive Vice
President. By the end of 2007, Narayen was
soaring to his current position as the CEO of
Adobe Inc, and has since been known as the
transformational backbone of the company.
18

PRESERVING THE
STATUS QUO IS NOT A
WINNING STRATEGY
Under Narayen’s dexterous leadership,
Adobe soon bundled under its belt
remarkable successes with various creative
and digital document software franchises.
Additionally, the crowning glories of Adobe
known today—programs like Photoshop,
Premiere Pro and Acrobat/PDF—were
all expanded and deployed at the cloud
interface. While explaining Adobe’s
future strategies, he expounded, “Being
transparent about our plans enables us to
get better feedback.”
Narayen’s grasp of the needs of the
global markets helped the company to
secure a $100 billion market capital in the
year 2018, which also led to Adobe being
listed among the Fortune 400 companies.
In the same year, he was ranked #12 on
Fortune’s ‘Businessperson of the Year’ list.
Previously, in 2010, he had been declared
the winner of the ‘International Imaging
Industry Association Leadership’ award.

However, there is more to Narayen than
his vocational achievements. In 2011, the
leader was appointed in the Management
Advisory Board of the former US president,
Barrack Obama. Moreover, he plays a vital
role among the board of directors for Pfizer
Inc and is the Vice Chairman for the ‘USIndia Strategic Partnership Forum’.
Marching boldly towards success with
the mission of disruption, Narayen once
famously shared his leadership philosophy
and stated, “Preserving the status quo is not
a winning strategy.” As one of the top CEOs
in the world today, he has been believed to
be the key behind the scenes persona for
Adobe’s escalation in digital marketing. A
leader par excellence, Narayen truly belongs
to the rare breed of businessmen, who
encourage entrepreneurs to go beyond the
expected to deliver the anticipated.
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Zero Defect Manufacturing

Poka Yoke overview

The cover story describes the concepts, methods &
applications of Zero Defect manufacturing, also referred
to as Zero Defect Quality (ZDQ) & Zero Quality Control
(ZQC). Starting from causes of defects to differences
between defects & errors to types of defects & mistakes,
this article gives an indepth insight along with the
implementation steps described to help the readers.
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Director,
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An example of a contact device using a limit
switch. In this case, the switch makes contact
with a metal barb sensing it’s presence. If no
contact is made, the process will shut down.

Many things can go wrong in the complex environment of the
workplace. Every day, there are opportunities to make mistakes
that will result in defective products. Behind Poka Yoke (mistake
proofing) is the conviction that it is not acceptable to produce
even a single defective product. To become a world-class
competitor, an organisation must adopt the philosophy and
practices of producing zero defects. In this context, Deming
appropriately expressed, “The problem is your process & not
people; 85% of the reasons for failure are deficiencies in the
systems & process rather than the employee. The role of
management is to change the process rather than badger
individuals to do better.” Mistake-proofing methods are one of
the proven means for achieving this goal. Shigeo Shingo, the
founder of Poka Yoke, realised the limitations of statistical
techniques & devised a three-step process of ZQC (Zero Quality
Control). Based on profound wisdom from proverbs, like, ‘To err
is human,’ and ‘Prevention is better than cure’, Poka Yoke is a
technique-driven approach to achieve ZDQ (Zero Defect
Quality). The common sense approach, relying primarily on
machine vigilance rather than human vigilance, allowed Toyota
to become so profitable.

What causes defects?
Defects are caused by process variation from:
•
Poor procedures or standards
•
Machines
•
Non-conforming material
•
Worn tooling
•
Human mistakes
Except for human mistakes, these conditions can be predicted
by use of control charts and corrective action can be implemented
to eliminate the cause of defects. Simple errors, the most common
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cause of defects, occur unpredictably. The goal of Zero Defect
Quality is zero! Make certain that the required conditions are in
place & controlled to make acceptable product 100% of the time.
It will be important to understand the definition of mistake
made by Shigeo Shingo:
Mistake: The execution of a prohibited action, the failure to
correctly perform a required action or the misinterpretation of
information essential to the correct execution of an action
Mistake proofing: The use of process or design features to
prevent manufacturing of non-conforming product. Shingo
differentiates between mistake & defect as cause & effect
relationship.

Types of human errors
Shingo further defines, ten types of human errors as follows:
Forgetfulness: We forget things when we are not concentrating,
e.g. latching the door with key inside or stationmaster forgetting
to lower crossing gate
Misunderstanding: The mistake that occurs when we jump to
wrong conclusions e.g. a person not used to a car with automatic
transmission steps on the brake thinking it is clutch
Misidentification: We view it very quickly or see from far
distance, e.g. Rs. 500 for Rs. 50 in earlier times
Amateur inability: New worker does not know operation or is
just barely familiar with it
Willful neglect of procedure: When we decide that we can ignore
rules under certain conditions, e.g. crossing a street against a red
light because there are no cars in the sight at the moment
Inadvertent neglect of procedure: We are absent-minded &
make mistakes without knowing how they happened, e.g.
someone lost in thoughts tries to cross street without even
noticing red light
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Slowness: Mistakes occur when our actions are slowed down by
delays in judgement, e.g. a person learning to drive is slow to step
on the brake
Lack of standards: When there are no suitable instructions or
work standards, e.g. a measurement may be left to an individual
worker’s discretion
Surprise error: When machine works differently than expected,
e.g. a machine might malfunction without warning
Intentional error: Deliberate mistakes resulting in sabotage

Types of inspection
For avoiding the defective products, traditionally, two types
of inspections are used:
Judgement inspection also called as final inspection or standard
inspection. It assesses quality of production outputs based on
given sampling plans or sorts out defects from good products.
This does not really improve the process & should be used only in
short term as it only discovers defects. The two risks associated
with sampling inspection is producer’s risk (rejecting a good lot
of production) & consumer’s risk (accepting a defective product
which gets dispatched to consumer).
Informative inspection also called in-process inspection. It
assesses process by inspecting outputs and using information
gained to control the process (a feedback loop). This has relatively
less risks & reduces the probability of defects to the extent of time
interval between sampling.
Source inspection Shingo, however, has recommended source
inspection, i.e. assessing beforehand whether the conditions
necessary for high quality production exist. This completely
eliminates the possibility of mistakes & subsequent defect.
Preference of source inspection is also based on an important rule
called 1-10-100 Rule, which states that as a product or a service
moves through the production system, the cost of correcting an
error multiplies by 10.
Activity
Cost
Error in order corrected ay entry
$1
Error detected in billing
$ 10
Error detected by customer
$ 100
If dissatisfied customer shares the experience with others, the
cost is $1000.

Causes of defects
There are ten causes of defects in which error-proofing is
designed to correct or eliminate.
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1. Missed operation: Leaving out one or more process steps
2. Processing errors: Process operations are not performed
according to the standard work procedure
3. Errors in part set-up: Using the wrong tooling or machine
settings for current product
4. Missing parts: Not all parts can be included in the assembly,
welding or other process
5. Wrong parts: Improper or wrong part installed in assembly
6. Processing wrong work piece: Wrong part machined
7. Mis-operation: Wrong operation performed on a
work piece
8. Adjustment error: Error in machine adjustment and
dimension of part
9. Improper equipment set-up
10. Improper tools & jig: Wrong tools & poorly designed jigs

Components of Zero Defect Quality (ZDQ)
The philosophy of ZDQ functions by combining four
elementary components:
1. Point of Origin Inspection: As we have seen earlier,
there are three types of inspection - Only Point of Origin
Inspection actually eliminates defects. It checks for
optimum process conditions before processing is done
and errors can be eliminated with instant feedback.
Corrections are made before defects occur. Here, the
focus is on prevention, not detection. It differs from
traditional inspections as it catches errors, gives feedback
before processing & hence, there is no risk of making
more defective products. By combining Check and Do
in the ZDQ approach, the Doing is controlled so it
cannot be wrong 100% of the time. This may include
switches that detect miss-fed parts, pins that prevent
miss-feeding, warning lights and sound signals.
2. 100% Audit Checks: It is Point of Origin Inspection on
every piece. It does not rely on sampling. It does not assume
that defects will statistically occur & hence prevents defects.
3. Immediate Feedback: ZDQ sends the operator a signal
and alarms the person that an error has happened! ZDQ
Inspections is equal to immediate feedback. It minimises
the time it takes to carry out corrective action when
abnormalities appear.
4. Poka-Yoke: Uses the devices to ensure that error
is prevented
Zero Defect Manufacturing is a quality concept to
manufacture with zero defects & eliminate waste associated
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Level 1
Eleminate
the error
Level 2
Detect the error
Level 3
Detect the defect
Three levels of Poka Yoke devices

with defects! “Zero” is the goal, based on the discipline that
defects are prevented by controlling the process. No finger
pointing takes place. It recognises that it is natural for people to
make mistakes. Operators and machines, both will sometimes
make mistakes. Find ways to keep errors from becoming defects!
It is a method for Mistake-Proofing (Poka-Yoke)–a process that
assures that defects are not produced.

Three levels of Poka Yoke devices

Methods of Poka Yoke

Characteristics of Poka Yoke devices:

Poka-Yoke systems consist of three primary methods:
1. Contact Method: Do not have to be high-tech! Passive
devices are sometimes the best method. These can be as
simple as guide pins or blocks that do not allow parts
to be seated in the wrong position prior to processing.
Take advantage of parts designed with an uneven
shape! A work piece with a hole, a bump or an uneven
end is a perfect candidate for a passive jig. This method
signals to the operator right away that the part is not in
proper position.
2. Counting Method: Used when a fixed number of operations
are required within a process, or when a product has a fixed
number of parts that are attached to it. A sensor counts the
number of times a part is used or a process is completed
and releases the part only when the right count is reached.
Another approach is to count the number of parts or
components required to complete an operation in advance.
If operators find parts leftover using this method, they will
know that something has been omitted from the process.
3. Motion-Sequence: The third poka-yoke method uses
sensors to determine if a motion or a step in a process has
occurred. If the step has not occurred or has occurred out
of sequence, then the sensor signals a timer or other device
to stop the machine and signal the operator.
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Level 1: Eliminate error at the source, before it occurs
Level 2: Detects an error in the process of it occurring, before
it results in a defect
Level 3: Detects a defect after it has been made before it
reaches the next operation

• Inexpensive solutions to problems
• Simple and easy to implement
• Specifically focused applications
• Developed by every employee

Implementing Poka Yoke
Poka yoke implementation is a 7-step process as follows:
Step 1: Describe the defect. Show the defect rate. Form a
cross-functional defect prevention team.
Step 2: Identify the location at which the defect is discovered
& made
Step 3: Details the current standard procedures/elements of
the operation where the defect is made
Step 4: Identify any errors or deviations from standards where
the defect is made
Step 5: Identify the Red Flag condition where the defect
occurs. Investigate (analyse) the causes for each error/
deviation. Ask why the error happens until the root
cause or source error is identified.
Step 6: Identify the Poka-yoke device type required to
prevent the error or defect. List alternative ways/
ideas to eliminate or detect the error.
Step 7: Create a Poka Yoke device. Test for results. ☐
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“Unmanned manufacturing
operation is in demand”
….says Dr Eng Masahiko Mori, President, DMG Mori Co Ltd, in an interview
with Shekhar Jitkar, where he talks about the key growth drivers for his company,
the focus areas for 2019, the progress of digitalisation and the trends in global
manufacturing. Excerpts…
How has the cooperation between DMG and Mori
Seiki evolved over the years? What do you think about
the role of different industry sectors as part of your
global footprint?
The year 2019 marks the 10th anniversary since the start of
the cooperation between DMG and Mori Seiki. DMG Mori
Co, former Mori Seiki Co Ltd, had competitive advantages
in turning centres, mill-turn machines, automation
solutions, and in-house production of key components
such as, spindles. On the other hand, DMG Mori AG,
former Gildemeister AG, had a strong
presence in 5-axis machines, as
well as laser and ultrasonic
machining technologies. Both
companies brought in their
unique strengths and have
been deepening the degree of
business integration.
By joining forces of
designers from both Japan and
Germany, DMG Mori has also
explored new technology fields
such as, software, measurement,
and sensing. Our extensive
product line-up and
worldwide
sales
and
service
network fulfil
a wide range
of customers’
needs in all the
regions and
industries.
DMG Mori’s
customer base
includes more
than 1,50,000
companies
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from a variety of industries, including automotive, aerospace,
die & mould, general machinery, energy, medical, and
semiconductor industries. DMG Mori’s global customer
support system consists of 5,000 sales and service specialists at
157 locations in 42 countries.
Can you highlight the key drivers for the growth of
your company?
The start of business collaboration between DMG and Mori Seiki
in 2009 is the most important milestone of our corporate history.
Integration of both companies made it possible to deliver excellent
products from 14 factories in Japan, Germany, Poland, Italy, USA,
China, and Russia. No other machine tool manufacturer has a
comparable product line-up. Moreover, the integration brings
the worldwide customers closer to us, as 300 machine tool and
software designers, 1,500 application engineers, and 5,000 sales
and service specialists at 157 locations in 42 countries provide
direct after-sales support to users of our machines.
What would be the big strategy/plan that you will be pursuing
in 2019, aimed at creating a big business impact?
Our focus areas in 2019 include:
• 5-axis machines representing DMG Mori AG’s competitive
edge; turn-key solutions with DMG Mori Co’s automation
line-up; connectivity and digital factory
• Additive manufacturing: Widening the customer base by 2
solutions – powder-bed and powder-nozzle methods
• Sensing and measurement technologies for highly accurate
and complex machining; optimised machining by software
and AI (artificial intelligence); replacement of special
purpose machines by universal machines
• More training opportunities for our customers and
employees. In other words, stronger support for worldwide
customers to fully utilise DMG Mori’s machines.
How is the progress of digitalisation in your company? Would
you like to highlight any other technology advances that will
have a maximum traction in the next two years?
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Dr Masahiko Mori has been the President and
Representative Director of DMG Mori Co Ltd and a
Member of the Supervisory Board at DMG Mori AG.
His previous titles include Manager of Planning
Administration Office, Director of International Unit,
Managing Director and Senior Managing Director in
the Company. He has also served as President of Mori
Seiki USA Inc and Vice President of the Japan Machine
Tool Builders Association (JMTBA).

In 2018, DMG Mori launched WERKBLiQ, a new web-based special purpose machines by a universal machine, or multiple
after-sales solution for production control. WERKBLiQ can conventional machines by a single 5-axis machine. We expect
manage all the information related to production control and that this trend will continue. By 2030, 80% of ordered machines
maintenance of all the machines at customers’ factories.
will be delivered with automation solutions. Automation will
DMG Mori Messenger is a software solution to monitor increase the need for 24/7 machine monitoring to check if the
machines’ status. Customers can check the real-time machining program is executed as planned. Therefore, it will
information of their machines online anytime and from generate higher demand for measurement and digitalisation.
anywhere. This opens doors for all-time remote monitoring
from smartphones and PCs. In case of an emergency, such Which are the areas, according to you, where your company
as, a machine-down caused by unexpected troubles, DMG can carve out a niche for itself? Any diversification plans in
Mori’s service centre can access the status information to the future?
offer a prompt support to minimise machine downtime.
DMG Mori can provide tailor-made products, solutions and
CELOS is DMG Mori’s Human
services to customers worldwide by our
Machine Interface. CELOS connects
industry experts in each of the following
machine tools and internal systems
areas—automotive, aerospace, die &
to make production plans of each
mould, and medical. Among others,
TODAY, MANY CUSTOMERS ARE
machine, monitor production progress,
we see a great potential in the medical
INTERESTED IN UNMANNED
and manage schedules at one-stop.
industry. In aging societies like Japan,
Additionally, DMG Mori provides a OPERATION DURING BOTH NIGHT-TIME the demand for medical devices such
membership service—CELOS Club
as, artificial bones, joints, and implants
AND DAY-TIME SHIFTS AND FLEXIBLE
for customers in Japan and USA. The HIGH-MIX LOW-VOLUME PRODUCTION will continue to grow. It will further
members’ benefits include software
increase the needs for machine tools
upgrading for continuous productivity
to produce such devices. Since many
improvement,
extended
warranty
years, DMG Mori has been providing
service, and reduction of production downtime through optimised medical solutions to customers from Europe and
machines’ availability monitoring.
North America. Now, we would like to serve customers from
other regions as well.
What has changed the most in the state of global manufacturing,
according to you?
Can you share with us your expansion plans for the Indian
Today, many customers are interested in unmanned market, long-term and short-term?
manufacturing operations during both night-time and day-time This year, we will start production of vertical machining
shifts and flexible high-mix low-volume production. At the same centres at our partner’s factory in India to catch up with the
time, they face a common challenge to overcome a lack of skilled growing demand in the market. In addition, we will produce
human resources. Against this background, 5-axis machining 10 units of horizontal machining centres dedicated to the
centres and automation solutions are appealing as replacement Indian market every month at our production plant in Tianjin,
for their old machines.
China. India is no doubt one of the most important markets
Another remarkable trend is space-saving of factory floors. for DMG Mori. We see a great deal of growth potential in
An increasing number of customers want to replace several India’s machine tool market. ☐

‘‘
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Accurate
temperature
measurement in
a forged shop
SPOT pyrometers from AMETEK
Land have enabled Sansera
Engineering, part of the Sansera
Group of companies, to accurately
measure the temperature of its
forgings to optimise quality, whilst
reducing scrap and eliminating the
risks in processes.
Sansera Engineering Ltd is a leading exporter,
manufacturer and supplier of steel forged and machined
components
for
automotive
original
equipment
manufacturers in India and around the world. Twenty-five
per cent of the company’s market is export, and it supplies to
many of the international leaders in both cars and
motorcycles. The company is also the major supplier of
machined components for the domestic operations of major
automotive manufacturers in India. The company, which is
part of the Sansera Group, headquartered in Bangalore,
produces over 80 million parts per year, including engine
and transmission components.
Sansera Engineering currently is on track to achieve 20%
year-on-year growth to support the rapidly developing
automotive market in India. The company operates five
forging plants and has plans to open new plants in India as
well as expand capacity at existing ones.
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The challenge
Sansera Engineering is working close to capacity, while its
customers increasingly demand the highest quality at the most
competitive price. It is looking for a way to achieve this goal,
whilst minimising waste.

The solution
AMETEK Land has supplied over 40 high-performance,
fixed non-contact SPOT pyrometers, primarily to ensure that
steel billets are heated to the correct temperature before entering
the press. Sansera Engineering uses induction billet heaters to
heat up the metal billets to between 1150°C and 1260°C (2102°F
and 2300°F) to forge various components. Induction heating
provides a better option than furnace heating, as it delivers
quick and efficient heat in forging applications.
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Key measurement data
presented on jumbo displays

The SPOT’s extensive model range, adapted for temperature
measurements ranging from 50°C to 1800°C (122°F to 3272°F), is
designed to match specific process challenges in a wide range of
industrial applications. The SPOT M160, a monochromatic
pyrometer with a measuring range of 250°C to 1600°C (482°F to
2912°F) and a single wavelength 1.6 µm detector, was selected for
the majority of Sansera Engineering specific applications.

Advantages of spot
The non-contact SPOT M160 pyrometer measures the
heated billet temperature when it exits the induction furnace
to ensure it is within set values to produce the best quality
products at highest production rate, with minimal tool wear.
Powerful processing, communications and control functions
deliver the accurate single-spot measurement, helping
maintain high product quality and protect against costly
process inefficiencies.
Simple to set up and intuitive to operate, SPOT pyrometers
provide a rich stream of accurate, repeatable real-time
temperature data delivered locally via the unit or remotely
with custom SPOT software. Everything Sansera Engineering
needs is built into SPOT Pyrometers. With no separate
processor required, set-up and operation are simple. Intuitive
local and remote interfaces manage operational and
sophisticated processing functions, while digital and
analogue communications and alarm contacts are all
included as standard.
Patented bright green, easy-to-see pulsed LED sighting
pattern ensures optimum focus, while exactly confirming the
target spot’s location and size. The SPOT’s optics feature a

motorised focus that can be easily accessed locally at the
pyrometer or remotely over an Ethernet link.
Integrating motorised focus and sophisticated target
alignment technologies help the user precisely focus SPOT’s
advanced infrared optics. Its ‘point-and-play” design gives
an accurate, stable measurement, more quickly, reducing
maintenance time and enabling faster process adjustments.
Sansera Engineering has an impressive automation setup throughout the plant to improve throughput. Integration
of measurements from SPOT pyrometers enables easy
temperature control and analysis, ensuring that highly
detailed process optimisation decisions can be made. Plus,
key measurement data of each billet is presented on jumbo
displays, with 4-20 mA input from SPOT, at key locations in
the plant, and via Wi-Fi is captured on a plant PC, to give
operators real-time temperature updates and logging for
simple quality and process control.
Every customer application is different, so the SPOT
product range is designed to match specific process
challenges. With extensive hardware, software, accessory and
remote sensing options, SPOT serves Sansera Engineering
needs precisely.

Benefits of spot
Sansera Engineering has improved the quality of its
manufactured product as a direct result of the introduction of
the AMETEK Land SPOT pyrometers. It also has reduced
billet dropouts and eliminated the risk of attempting to forge
underheated billets.
SPOT’s accuracy, its robust design, which eliminates the
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Production of the best quality
products at highest production
rate, with minimal tool wear

need for an additional cooling jacket; and its ability to provide
direct temperature output have impressed Sansera Engineering
Ltd. Plant engineers were able to install the SPOT pyrometers
themselves, due to the SPOT’s ease of installation, plus carry
out their own commissioning supported by AMETEK Land’s
local service team in Bangalore, India. In addition, Sansera
worked closely with this team to ensure 24/7 operation, plus
receive fast turnaround when calibration is required.
Sansera Engineering additionally uses AMETEK Land’s
Cyclops L portable non-contact pyrometers, models 160L
(200°C to 1400°C / 392°F to 2552°F) and 100L (550°C to
3000°C / 1022°F to 5432°F), to compare and validate process
temperatures across all billet heaters and press locations for
rapid quality inspections.
“We have used AMETEK Land SPOT M160 pyrometers
for continuous temperature measurement of induction billet
heating for more than three years and are very happy with the
performance of the product in terms of its accuracy and
reliability. As a result, we now have reduced our rejection
levels. We also really appreciate the technical support and
quick response provided by the AMETEK Land service centre
in India,” comments Prakash V Gonnagar, Associate Vice
President and Plant Head at Sansera Engineering Plant 12.
Girisha BV, Deputy Manager – Maintenance at Sansera
Engineering Plant 7, adds, “It is very important for us to control
and measure the billet temperature within set parameters to
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produce the best quality product. AMETEK Land pyrometers
provide consistent and reliable performance in taking billet
temperature measurements. We are very happy with the
technical support we received from the AMETEK Land
Bangalore service centre and will definitely select AMETEK
Land pyrometers for all our future induction heating furnace
billet temperature measurement requirements.”

Conclusion
Mr. Basavaraja SM, Head - Forging Operations at Sansera
Group, fully supported the initial installations and helped
demonstrate the benefits of the SPOT pyrometer as a highly
effective solution for accurate temperature measurement of
steel billets before they enter the press. Now, AMETEK Land
can look to expand installations into almost all forge shops
within the Sansera Group.
“Forging plants in India recognise the benefits of the
SPOT pyrometer, both in terms of cost savings and reducing
waste product,” explains Prasath Venkatasamy, National
Service and Business Development Manager for AMETEK
Land in India. “By calibrating the equipment in our own
NABL-accredited laboratory, our customers benefit from an
easier transaction, shorter delivery times, local technical
support, and access to annual calibration services.” ☐
Courtesy: AMETEK Land
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LASER/PLASMA CUTTING TECHNOLOGY

Lasers in the aerospace sector
With the growth in the aerospace sector and the demand from the market for technology
modernisation, lasers have taken a huge share to get integrated into the aerospace industry
requirements so as to fulfill challenges. In this context, this article takes a glance at the
significance of lasers and their utility within the aerospace sector.
In the aerospace industry, the multiple processing applications
have been accepted about 30 years back with the pulsed Nd-YAG
laser and still in use in production. However, with the use of the
fibre laser technology and the evolution & development of the
reliable fibre laser source, the applications in the aerospace
industry have got substantial acceptance in aerospace industries.
Fibre lasers have taken a huge share of Nd-YAG lasers as they do
not require warm-up and maintenance. The aerospace industry is
benefitting greatly for conversion to fibre laser technology.

The requirements in aerospace
The modern requirements in aerospace has millions of
holes in turbine engine. They can be of different shapes, angles
and diameters. Moreover, the aerospace industry has been
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constantly looking for new techniques to save fuel and
consumption. It has been a challenge to reduce cost at all
levels. Focus has always been to improve strength and reduce
density to achieve these goals. Other strategies have been to
find new fabrication techniques and processes that reduce the
manufacturing costs. The components of aerospace are low in
volume, but requirements are precise and labour-intense. This
challenge has been well served by laser material processing for
thirty years. The aerospace has been the industry where SIL
has put efforts to support through the applications of
fabrication cutting, welding and precision drilling.
The cost of laser equipment maintenance and old
technology has been a challenge to cope with the requirements.
Lasers have been the rapid processing single-step tool and
adaptive to the process. At present, traditional laser systems
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such as, continuous wave (CW) and nano-second pulsed lasers
dominate the aeronautic fabrications. CO2 laser operates at
continuous mode with a wavelength of 10.6 μm. This type of
laser is the earliest used in aerospace manufacturing. Nd-YAG
lasers are primarily of the pulsed type. The wavelength is in
the near infrared at 1.06 μm.

Fibre lasers
Fibre lasers have gained interest over the years and taken up
a major share of old traditional laser systems. Fibre Ytterbium
lasers operate at a wavelength of 1.07 μm. Fibre lasers in power
of few hundred to thousands are used for cutting application,
fusion welding of alloy and super alloy sheets. Pulsed fibre lasers
with very high peak power and average power in hundreds of
watts are used for drilling in turbine engine. These drillings are
deep drillings in the number of millions of different diameters
and angles. Fibre laser technology has made this possible due to
the stable focus and diameter of the laser beam constant. The
short focus can be made so as to carry percussion welding and
trepanning operations using CNC. Die moulding machines
have made it a possibility to repair the blades of gas turbines in
aircraft engines. Robotic welding applications have been a boon
to critical components welding.

Laser as a tool
Another advantage of using lasers as a tool is that the laser
material processing is highly versatile. By tuning laser
parameters, multiple tasks such as, cutting, drilling, welding
and cladding and marking critical components—all can be
carried out with a single machine. Laser source, being a tool in
general, is required to sharpen the tool by parametric and
optical selection of optics and make it suitable for the required
operations of the industry at best.
Traditionally, CW lasers and pulsed lasers were used for
cutting and drilling work on the thermal heating mechanism,
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where the material is melted and evaporated upon absorbing
laser photon energy. This process occurs very fast, usually in the
time scale of a nano-second to a micro-second. Therefore, laser
systems are capable of processing materials at a very high rate.
However, the major challenge in material processing has
been burrs in cutting or drilling operations. The molten
material may require secondary operation and that makes the
laser application use challenging.
However, ultrafast lasers such as, the pico-second laser or
the femto-second laser, used for drilling and precision cutting
application in aerospace, have taken care of heat zone issues and
reductions in burr. These ultrafast lasers have extreme short
pulses, the peak power reaches giga watts so almost all kinds of
materials can be processed with direct fragmentation rather
than heat mechanism. The process minimises the heat zone and
burr in production. Emerging ultrafast laser material processing
in aeronautics industry is driven by these two factors.
As of now, micro-machining applications are done by
ultrafast lasers. Advancement of laser technology in ultrafast laser
has given opportunity for macro-scale material processing for the
aerospace industry where the drilling of precision diameters and
millions of holes are required in turbine engine at different angles.
SIL has developed applications in the field of drilling,
cutting and welding of different alloys with lasers. Selection of
optics and laser source from femto-second to CW lasers and
processing laser has given an edge in the market for different
industrial applications from macro to micro machining
applications. The company has developed 6-metre laser tube
cutting applications that can be processed to full length
without any waste of material in profile cut. It has a single
platform application for cut and weld of 2D metal sheets.
Non-metallic applications of welding and cutting have also
been developed to support the interiors of the aerospace
industry. ☐
This article is contributed by Dr Suresh T Shah, Managing Director; Deepak
Pundlik, Sales Director & Santosh Bhadoria, Technical Director from
Suresh Indu Lasers
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A step forward in lubrication technology
The textile industry in India is one of the oldest in the Indian economy and is extremely varied.
In this context, the case study explores how a textile venture switched to a technological solution
that significantly improved productivity & enhanced sustainability of manufacturing operations.
The textile sector is an integral component of the Indian
economy, contributing an impressive 13 per cent to the
country’s exports and a robust 4 per cent to India’s GDP. The
Indian textiles industry, currently estimated at around USD
150 billion, is poised for sharp growth and is expected to reach
USD 230 billion by 2020. The size of the textile machinery
industry alone is expected to grow from the present
₹22,000-crore to ₹35,000-crore in five years.
India’s textile industry, which includes spinning, apparel
and garments sectors, deploys state-of-the-art machinery and
world-class production technologies. Lubrication is integral to
the smooth functioning of these modern machines, ensuring
maximum productivity and operational excellence. Preventive
Maintenance is the key to achieving good performance and
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improved durability of textile machineries, and an effective
lubrication programme is key to seamless operations.

A breakthrough in lubrication technology
The right gear oil extended the oil drain interval and
increased equipment protection, thus enabling the textile
major, Shiva Texyarn to achieve its productivity, sustainability
and energy-efficiency goals, leading to profitability.
Shiva Texyarn, a Tamil Nadu-based textile company, is
one of India’s leading manufacturers of yarns, fabrics,
garments and home textiles. The textile giant has 36 LK64
Comber Machines in operation at its two plants. With the
increasing consciousness towards environment and the
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The Mobil SHC Elite 150 proved to
be the perfect long-lasting gear oil
for the Comber gear boxes

dynamic market competitiveness, Shiva Texyarn needed to
upgrade to a breakthrough lubrication technology. Keen to
make a substantial difference to their manufacturing processes,
Shiva Texyarn turned to Field Engineering Services (FES), which
is a part of ExxonMobilTM, and its team of technical experts that
work closely with manufacturing companies to offer them advice
on the best-in-class lubrication and maintenance practices.

The recommendation
With the intent of delivering technologically advanced
lubrication solutions to further advance the productivity and
profitability of Shiva Texyarn, ExxonMobil’s FES team
assessed the on-site usage conditions. They worked closely
with the technical team at Shiva Texyarn to understand the
machine’s lubrication requirements.
Based on their in-depth analysis, Shiva Texyarn was
recommended the Mobil SHC Elite 150 gear oil, which would
significantly extend the oil drain interval and improve the energy
efficiency of the machine. The gear box is the heart of textile
machinery and the right gear oil plays a crucial role in extending
the oil drain interval and ensuring that the gear box delivers
optimum performance. The new lubricant would do away with
disposal of four litres of used lubricant for every oil drain saved,
as well as enhance safety by reducing exposure by three hours for
every change of oil. The Mobil SHC Elite 150 was not only an ecofriendly replacement for Shiva Texyarn, but also a lubricant that
yielded noteworthy reductions in operation & maintenance costs.

The result
The Mobil SHC Elite 150 proved to be the perfect long-
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lasting gear oil for the Comber gear boxes in the textile
machinery. The oil change interval increased exponentially
from just 7,000 hours to a remarkable 15,998 hours. The wear
elements remained at a minimum level throughout the trial.
There were also safety benefits in terms of reduced storage and
handling labour due to reduced usage of lubricants. In terms
of cost effectiveness, the move to Mobil SHC Elite 150 across
the company’s 36 Comber gearbox units yielded a huge saving
of USD 2040 (approx ₹1.4 lakh) annually.

The advantage
The SHC Elite 150 has thermal/oxidation stability that
provides up to two times oil life versus other synthetic gear
and circulating oils, reducing maintenance downtime. It has
deposit and varnish control that helps to deliver cleanliness
and extended oil and filter life. The high performance synthetic
base stocks with high viscosity index and enables wide
temperature range capability and effective lubrication at high
temperatures. It also has resistance to rusting and corrosion,
with good anti-wear properties, demulsibility, foam control
and air release, besides seal compatibility that helps reduce
contamination and leakage.
The composite benefits achieved by using Mobil SHC
Elite 150 are:
• Long lubricant life: Reduced employee and equipment
interaction due to ODI
• Environmental care: Reduced amount of waste lube
generated for disposal
• Expenditure reduction: Reduced cost of lube purchased
due to extended ODI ☐
Courtesy: ExxonMobil Lubricants

35

I N D U S T R I A L R O B OT I C S T E C H N O L O G Y

Collaborative Robots—
Sharing workspace alongside humans
With the rapid pace of automation and digitalisation within the global manufacturing sector,
manufacturing units are increasingly adopting robotic solutions so as to enhance their
workplace and help their workforce to embrace ‘smart’ technologies. This article explores the
types and benefits of collaborative robots and the latest trends in robotics, which are aiding
manufacturers in improving productivity by using robots to complement human skills.
Collaborative industrial robots are designed to perform tasks
in collaboration with workers in industrial sectors. The
International Federation of Robotics defines two types of robots
designed for collaborative use: One group covers robots designed
for collaborative use that comply with the International
Organisation for Standards norm 10218-1, which specifies
requirements and guidelines for the inherent safe design,
protective measures and information for use of industrial robots.
The other group covers robots designed for collaborative use that
do not satisfy the requirements of ISO 10218-1. This does not
imply that these robots are unsafe. They may follow different
safety standards, for example, national or in-house standards.
There is considerable variance in the types of collaborative
robots meeting the above specifications and the level of contact
between robot and worker in collaborative applications. At one
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end of the technical spectrum are traditional industrial robots
operating in a separate workspace that workers can enter
periodically without having to shut off power to the robot and
secure the production cell beforehand – a time-intensive
procedure that can cost thousands of dollars per minute of
machine downtime. The robot’s workspace can be fitted with
sensors that detect human motion and ensure the robot works
at very slow speeds or stops when a worker is within the
designated workspace.
At the other end of the spectrum are industrial robots
designed specifically to work alongside humans in a shared
workspace. Often referred to as ‘cobots’, these robots are designed
with a variety of technical features that ensure that they do not
cause harm when a worker comes into direct contact, either
deliberately or by accident. These features include lightweight
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Collaborative robots provide an
economically-viable entry-point to
robotic automation

materials, rounded contours, padding, ‘skins’ (padding with
embedded sensors) and sensors at the robot base or joints that
measure and control force and speed and ensure that these do not
exceed defined thresholds, if contact occurs.

Ensuring safety
Like any other piece of industrial machinery, collaborative
robots must be safe. The International Organisation for
Standardisation (ISO) has developed standards for robots
operating in four types of collaborative mode. Compliance with
these standards means that the robot can, in principle, be used
safely. However, a safe robot does not guarantee a safe
collaborative application in practice. A process in which a safe
cobot wields a sharp tool is unsafe, no matter how slowly the
cobot operates. End-users must conduct a risk assessment of the
intended application to be certain that they meet the legally
binding standards for health and safety at work in their country.
The assessment covers the entire application, including the
workspace, the robot, end-effector, tools, workpieces and other
elements such as, cabling and lighting, that could pose hazards.

Types of human-industrial robot collaboration
Human-industrial robot collaboration can range from a
shared workspace with no direct human-robot contact or task
synchronisation to a robot that adjusts its motion in real-time to
the motion of an individual human worker. Currently, IFR
members find that the most common collaborative robot
applications are shared workspace applications, where robot
and employee work alongside each other, completing tasks
sequentially. Often, the robot performs tasks that are either
tedious or unergonomic—from lifting heavy parts to performing
repetitive tasks such as, tightening screws.
Applications in which the robot responds in real-time to the
motion of a worker (altering the angle of the gripper to match
the angle at which a worker presents a part, for example) are the
most technically challenging. Since the robot needs to adjust to
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the motion of the worker, its movements are not completely
predictable and therefore, the end-user must be sure that the
full parametres of its potential scope of motion meet safety
requirements. Examples of responsive collaboration in
industrial settings are unlikely to appear soon in most
manufacturing sectors, which rely on precision and repeatability
to achieve productivity gains.

Benefits of collaborative robots
Collaborative robots provide an economically-viable entrypoint to robotic automation. They can be used to automate parts
of a production line with minimal changes to the rest of the line,
providing companies that have not yet automated production
processes, such as, small-to-medium-sized manufacturers, an
entry to the productivity and quality improvements offered by
robots. For companies, such as, automotive manufacturers that
have already automated the production of car bodies, the
additional use of collaborative robots offers the opportunity to
support workers in completing final assembly tasks that are
often the source of chronic back injuries. Collaborative
applications enable manufacturers to automate parts of processes
that are tedious for humans—from fetching parts and feeding
machines to quality inspection, which is hard for humans to do
consistently over long periods of time.

System integration
In the past, systems integrators and internal robot experts
have been required to install programs and operate industrial
robots. Programming interfaces are now increasingly intuitive
in both traditional robots and newer cobots. Systems integration
experts are still needed for complex applications and those
requiring a re-design of the entire production process. For
simpler, stand-alone applications, workers with minimal robot
training can now easily re-deploy the robot to a new task. This
is particularly important for manufacturers that operate short
production runs and need to be able to quickly re-task the robot
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for a new run. Cobots are usually lightweight and can be easily
moved around the factory. They generally take up less factory
floor space—a significant cost factor for manufacturers. This
combination of features addresses a market of end-users that
are new to robotic automation and do not have, nor plan to
gain, expert automation capability.
Industrial robots often operate from a fixed mounting, but
there is demand for mobile industrial robots that combine a
mobile base and a (collaborative) robot. These robots can, for
example, carry materials from one workstation and unload
them or feed a machine at a second workstation.
The right choice of robot – traditional or collaborative – is
determined by the intended application. When speed and
absolute precision are the primary automation criteria, it is
unlikely that any form of collaborative application will be
economically viable. In this case, a traditional, fenced industrial
robot is—and will remain—the preferred choice. If the part being
manipulated could be dangerous when in motion (for example,
due to sharp edges), some form of fencing will be required. This
applies even for cobots that stop on contact. Another factor
influencing economic viability is the extent to which the robot
must be integrated with other machines in a process. The more
integration needed, the higher the cost of the robot installation.

Collaborative industrial robots are tools to support employees
in their work, relieving them of many heavy, unergonomic and
tedious tasks, such as, holding a heavy part steady in the required
position for a worker to fit screws. However, there are still many
tasks that are easy for humans but hard to automate, for instance,
dealing with unsorted parts, and irregular or flexible shapes.
Finishing applications, such as, polishing and grinding
applications that require continuous fine-tuning of pressure
applied to the surface are also difficult to automate cost-efficiently.
Collaborative robotics enables manufacturers to improve
productivity by using robots to complement human skills.

Future trends in collaborative robotics
The market for collaborative robots is still in its infancy. Endusers and systems integrators are still gaining experience on what
works and what does not in the design and implementation of
collaborative applications. Technology developments in sensors
and grippers hold promise for expanding the range of actions that
the robot end-effector can perform. Programming interfaces will
continue to become more intuitive, not just for cobots, but also
for traditional industrial robots. ☐
Courtesy: International Federation of Robotics
Advt
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Ensuring a cleaner, safer and
healthier work environment
Providing a pollutant-free air quality within any manufacturing or
engineering facility is a necessity today. It can not only protect
employees from hazardous airborne contaminants but also dramatically
reduce the risk of catastrophic fires. This article highlights the
importance of effective industrial extraction in terms of eliminating oil
and coolant mist from the machine shop floor, and on the awareness
about hazards and harms caused by the airborne mist particles.
It is important to understand how cleaning the air in
industrial workplaces can contribute to the overall quality of
external air, helping to safeguard both–the environment and
the health of workers. Further, it is now widely understood
around the world that a range of substances found in
manufacturing environments can be extremely hazardous to
human health—both through harm caused to the respiratory
system and the potential to cause accidents, such as, slips, fires
and damage to equipment.
Extraction systems, to remove any airborne particles from
industrial workplaces, have been in use for a number of years,
but the older models simply moved the problem rather than
solving it. Thus, pollutants were extracted and exhausted
outside instead of being removed altogether. Additionally, the
tons of oil mist, fumes and dust escape through open doors
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and windows from facilities with ineffective extraction
systems. These, combined together, make a significant
contribution to the high levels of atmospheric pollution still
experienced by some countries around the world.

Poor air quality: Health implications
Exposure to oil mist can result in a number of health issues,
including dermatitis, occupational asthma and extrinsic
allergic alveolitis. Untreated and unattended oil mist in the
atmosphere can pose as a fire hazard and at times, even a slip
hazard. It can also damage sensitive electrical equipments. The
regulations controlling exposure to oil mist differ around the
world. For example, in the US, the time weighted average
(TWA) exposure limit set by the Occupational Safety and
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Pressure graph for Infinity units pressure (Pa) vs. airflow (m3/hr)

Health Administration (OSHA) is currently 5 mg/m3, whereas
in Sweden, it is 1 mg/m3. By ensuring that the air quality in
industrial workplaces is clean and safe to breathe, the
businesses benefit with improved employee recruitment and
retention, increased efficiency, sustainability and productivity.
An Environmental Performance Index (EPI) report
produced by Yale University highlighted the fact that global
air quality is worsening. Some of the worst air quality was
recorded from China and India, which was attributed to
increasing industrialisation, high urbanisation and population
growth. The 2014 EPI states that “Particles smaller than 2.5
microns in diameter, known in shorthand as PM2.5, are fine
enough to lodge deep into human lungs and blood tissue. They
place exposed populations at risk of heart and lung diseases,
ranging from stroke to lung cancer. In severe cases, they can
lead to direct fatalities.”
Employees in India are protected against the exposure to
dust and fume under the Section 14 (1) of the Factories Act,
1948 which extends to the whole of India. The Act states, “In
every factory, in which, by reason of the manufacturing
process carried on, there is given off any dust or fume or other
impurity of such a nature and to such an extent as is likely to
be injurious or offensive to the workers employed therein, or
any dust in substantial quantities, effective measures shall be
taken to prevent its inhalation and accumulation in any
workroom, and if any exhaust appliance is necessary for this
purpose, it shall be applied as near as possible to the point of
origin of the dust, fume or other impurity, and such point shall
be enclosed so far as possible.”

Industrial pollution: Hazardous impact
The prolonged contact with air of such poor quality inside
a manufacturing or engineering facility can have significantly
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harmful short and long-term effects on the health of
individuals. Subsequently, it would also affect employee
morale and motivation and the productivity and profitability
of a business.
Industrial pollution from unclean air can be a common
cause of slippery floors within a manufacturing setting, posing
serious implications from a health and safety perspective, with
slips and trips remaining one of the most common causes of
major injury in workplaces. Such occurrences can be
potentially devastating for not only the individual involved,
but also for the wider organisation—from injury claims, lost
working days, lower productivity levels and subsequent
financial burdens. Oil used in many manufacturing processes
is also highly inflammable and there is a prominent hazard of
it catching fire from any electrical or associated heat source.
Working to provide pollutant-free air within any
manufacturing or engineering facility can not only protect
employees from hazardous airborne contaminants (or others),
thereby reducing liability for employers and any associated
compensation costs, but also dramatically reduce the risk of
catastrophic fires. An effective oil mist, smoke, dust and fume
extraction equipment can make a significant difference to the
air quality inside manufacturing facilities—leading to
reductions in health problems, accident risks and hazardous
pollutants in the atmosphere. The most effective method of
dealing with all airborne hazards is to remove them at source,
before they have the time to escape into the workplace and,
potentially, the external atmosphere.

Oil mist: Potential health hazards
Oil mist can be collected in a number of different ways.
However, centrifugal systems have been found to be one of the
most cost effective and efficient methods, and are currently
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Oil mist particles are captured by
an advanced synthetic filter and
clean air is returned to the factory

used in a wide range of manufacturing applications in
industries, including aerospace, automotive, medical, defence
and food production. After the removal of dangerous particles,
the re-cycled oil or coolant can be re-used (saving money),
and wittingly, the employees are protected from the potential
health hazards associated.
Industrial lubricants are used in a variety of manufacturing
processes, including milling, drilling, grinding, turning and
finishing operations. Oil mist is created when metalworking
fluids are sprayed by machine tools to help lubricate the tool
or keep metal components cool.
Manufacturers initially used water to cool the surface of the
metal and then moved on to other types of lubrication technologies
as speeds and efficiencies increased. Today’s modern machine
shops use a variety of fluids depending on the purpose of the
application. There are different types of metalworking fluids used
during machining and grinding processes. Each has its own
specific properties but they all have one thing in common—they
all generate airborne mist particles when sprayed.
Oil mist particles, larger than 3.5 microns in size, are
separated in the nose and throat, whilst particles smaller than
1 micron are absorbed into the bloodstream. Particles between
these sizes are retained by the throat, bronchial tubes and
lungs, causing a variety of occupational diseases. It is these
particles which infinity oil mist collectors are designed to
effectively remove from workplace air.

Oil mist: Removal methodology
Some manufacturers rely on general ventilation. But a far
more effective and widely recognised method of removing oil
mist is the Local Exhaust Ventilation (LEV), which captures,
contains and treats contaminated air at its source, even before it
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has the opportunity to escape into a wider working environment.
Infinity oil mist collectors are classified as LEV. A specially
designed fan is coupled to a three-phase motor, which draws
contaminated air up through the filter. Oil mist particles are
captured by an advanced synthetic filter and clean air is
returned to the factory. When the filter is full, it can easily be
removed and washed for re-use. Infinity oil mist collectors are
manufactured to the highest standards in the UK for efficient,
easy, cost effective oil and coolant mist removal. It ensures
several advantages to the manufacturing shops, including low
energy consumption; efficient oil mist filter performance; oil
mist, coolant mist and fumes removal at source; multiple
mounting options; low-cost maintenance; quiet operation and
high performance; and compact construction.
Elaborating further on the advantages, Ashutosh Arora,
Business Development Manager—India, Infinity Mist
Collectors, shares, “Infinity oil mist collectors offer a costeffective way of ensuring oil mist is eliminated at the source
before it has an opportunity to enter the factory air. Compact
and lightweight, Infinity oil mist collectors are mounted
directly onto machine tools, meaning that they do not take
up valuable floor space. Superior air quality means that the
machinery requires less cleaning and lower levels of
maintenance, and can help ensure that the machinery
remains functioning effectively, and that any breakdowns
(and periods of downtime) are kept to a minimum.”
In this way, any manufacturing facility today can overcome
the challenges of industrial pollution and control and manage
the prolonged contact with air of poor quality inside a
manufacturing or engineering facility, which can have a
significantly harmful short and long-term effect on the health
of individuals and also affect employee morale and motivation,
and the productivity and profitability of a business. ☐
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Electronically-driven vehicles–Drivers & trends
Electrified, connected, autonomous, and shared are four mobility
megatrends having game-changing effects on the automotive and
transportation markets. This article explores the enormous
potential of e-mobility to improve our environment.
Vehicles running on fossil fuels and their increased
pollution levels coupled with stringent government norms
have added to the woes of automotive companies. This is
where e-mobility is a perfect fit. Electro-mobility or more
commonly, e-mobility is a term used for the development of
electric powertrain technologies that has been designed to
shift the conventional vehicle design away from the practice
of using fossil fuels and carbon gas emissions. It is predicted
that by 2022, electric vehicles (EVs) will cost the same as
internal combustion vehicles and by 2040, 35% of all new
vehicle sales will be EVs. This battery-powered solution
would lower India’s reliance on heavy oil imports and thus,
put less financial stress on its economy.
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Driving factors for e-vehicles
The Central government has recently formed the National
Mission on Transformative Mobility and Battery Storage to
finalise the framework for a Phased Manufacturing Program that
is aimed at indigenous production of electric vehicles and its
components. A week before the announcement, the Indian
government launched the FAME II scheme to boost the adoption
of clean energy vehicles and focus on increasing the number of
electric vehicles in public transportation. Additionally, it also
encourages local manufacturing of high-quality EV products.
In terms of efficiency as well, EVs are much ahead. They
have less noise because of the elimination of the engine. It is
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more light weight and this can lead to a better speed as the fuel
tank, engine and many more components are removed. They
have an inbuilt AI system so as to make the journey more
comfortable with autopilot. EVs also need a lesser amount of
maintenance as they circumvent several components like
spark plugs, drive belts, the oil pump, and water pump, among
others, that would have needed replacing.
However, the e-mobility systems are composite and add new
key elements, including batteries, power electronics and electric
motors, which bring new design and development challenges.
Here are some of the trends that can be associated with it.

Moderation in cost of battery
Without building a thorough battery ecosystem, India
cannot transverse towards full electric mobility. The battery is
that vital subsystem that makes EV use possible and dictates
the cost of the final product. With almost all electric vehicles
still relying on lithium-ion batteries, the battery costs are still
on the higher side. Low cost batteries including Li cobalt oxide
(LiCoO2)/graphite, nickel cobalt aluminium oxide (NCA)/
graphite, and nickel manganese cobalt (NMC)/graphite have
shorter cycles and they also have poor high-temperature
behaviour and are not at par on safety aspects either. The
battery management system needs to address these weaknesses.
For e-vehicles to compete with other fuel-based ones, energy
efficiency alone will not do. There is an immediate requirement
of some subsidies and cost moderations and this is sure to be a
trend. Nonetheless, estimates suggest that prices of the lithiumion battery decreased by almost 80% between 2010 and 2018.
We can expect some more moderation in costs.

EV utilising the existing “Grid Assets”
It is imperative for utilities to invest in energy storage at
present as its growth can directly impact the future of the
electric grid and of e-mobility. With the adoption of EVs
expected to grow exponentially within the next few years, they
are causing constraints on the electrical grid. The greater impact
of EVs is going to be on the networks and the peak demand they
draw when charging. The prevailing grid assets could be utilised
by EVs using innovative solutions like smart charging, vehicleto-grid (V2G) applications and the positioning of stationary
energy storage on the local network. In order to maintain system
reliability, an increasing amount of electricity and grid flexibility
is required. Also, controlled charging of electric vehicles can
deliver many benefits like, the optimisation of existing grid
assets and extending their useful life. This will help avoid new
investment in grid infrastructure. It can supply auxiliary services
like, frequency regulation and power factor correction.
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Autonomous and shared mobility
Across the globe, the shared mobility industry is rising
swiftly. As EVs proliferate, ride sharing continues to develop.
Shared mobility offers many advantages like, easy, on-demand
availability, flexibility to choose the type of vehicle and the
freedom from parking woes, among others. It also cuts down
costs related to car ownership. Autonomous vehicles (AV) will
also enter the urban fleets and in future, these cars will save lives
by talking to each other and to the infrastructure around them
in a connected car market that will be led by drive assistance
and safety technologies. Automotive connectivity comprises of
four relevant functional groups—in-car content and services
that refer to navigation and entertainment, vehicle relationship
management including remote diagnostics, insurance that is
telematics-based insurance solutions and driving assistance
including semi-autonomous driving features. Traditional
vehicle manufacturers are working to develop and initiate
technologies that augment driver behaviour and OEMs across
the world are adding incremental autonomous functions as
driving technology and infrastructure improve over time.
Autonomous driving is certainly taking off in a big way.

ICEs or EVs?
The volume of EVs in India have not been too astounding
for the ICE production to worry about. EVs will definitely
become more affordable in the future as the cost of batteries are
set to decline. Smart-charging services will reduce charging
costs and provide new revenue streams for fleet operators, who
will be able to provide ancillary services to energy markets.
With many public sector transport entities throwing their hat
in the EV ring and private service providers and manufacturers
too diving in, it is expected to accelerate. Conversely, traditional
IC companies are also investing in future technology and
ensuring that they get a head start. There is also work on
making the ICE more efficient. For the time being though,
there is a need to focus on both ICEs as well as EVs by OEMs
since it is not going to be a monopoly still.

The Quickest Road to EV: Simulation
The automotive market has seen some huge trends in
e-mobility. Light weighting is a key aspect, where batteries are
not only heavy but also occupy a large space, and where
dynamics and travel range per charge depend on the number
of batteries and the total weight of the vehicle. The ICE, which
was masking the noise of several systems in the vehicle, is not
there anymore and sound and vibration engineers need to find
smart ways to control the sound and vibration characteristics
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of vehicles in a scenario where sound and vibration are
important selling points for new and upcoming EVs. Thermal
effects on electric motors are also key aspects where engineers
need to pay special attention. To meet these increased demands
for HEV/EV applications, competition is intense to develop
improved and cost-effective electric powertrains. In such
development efforts, there are business risks in going to
market with inadequate and suboptimal designs. Automotive
engineers must rethink their approach to powertrain design as
the challenge here is to conduct an enormous volume of
research and development on an entirely new generation of
powertrain in a short timeframe. In meeting these demands,
leading automotive companies with HEV/EV initiatives are
focusing on development efforts driven by simulation rather
than outdated methods of trial-and-error prototype testing.
Effective implementation of advanced numerical simulation
will aid in the next generation of improved electric powertrains.
Numerous software solutions are available for the diverse
types of analysis in simulation.
Before actual prototyping, multiphysics simulation
software will allow engineers to understand how a design will

perform under various loading conditions. Not only can
physical, real-life scenarios be modelled with accurate
simulation, but the effects of and interactions between fluids,
mechanics,
thermal
physics,
electrochemistry
and
electromagnetic forces can also be simulated and the design
adjusted based on those models. Therefore, designs can be
generated faster and systems can be enhanced to avoid
surprises and problems that might occur in the later stages of
product development. Simulation tools for HEV/EV
development span a wide range and include mechanical, fluid
dynamics, thermal, electrical and electromagnetic issues.
These tools can be used in tackling the challenges of developing
individual powertrain components — electric battery packs,
electric traction motors/generators and power electronics —
as well as the tremendous complexities when these subsystems
are integrated into the complete vehicle powertrain.
The future will be filled with clean and efficient electric
and hybrid vehicles and EVs would play a key role in offsetting
climate change from other snowballing aspects. The Centre’s
recent announcement gives the necessary policy push towards
moving in the right direction. ☐
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Bringing Swiss work culture & quality to India
From creating an opportunity for the youth to develop the
required skill-sets in order to survive in today’s manufacturing
industry to venturing into businesses, such as, woodcraft and
dairy, Rajendra and Ursula Joshi Group (RUJ) wears many caps.
On a recent visit to RUJ & SRM Mechanics (RS-India) in Jaipur,
established by RUJ Group, EM learnt about the Swiss technology
and productivity tools used in their facility, RS-India’s
manufacturing activities, their plans for expansion and more.
No matter what the growth strategy or the plan to up a
company’s game, progress cannot be seen in a company without
its people. And Rajendra and Ursula Joshi Group (RUJ) firmly
believes in investing in its people to bring out the highest output.
Besides, the group has undertaken umpteen businesses, bringing
the Swiss working ethos to India and skilling its employees with
special training. EM recently visited the RUJ & SRM Mechanics
(RS-India) Jaipur plant, a joint venture with a Swiss Company
SRM Technologies AG, established by RUJ Group, with an
investment of 300 crores to achieve 5600 MT of production. The
facility, located at Mahindra World City, Jaipur, has several
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manufacturing processes and techniques from milling, turning
and Swiss-style lathe to heat treatment and surface treatment.
Dr Rajendra Joshi and Ursula Joshi founded RUJ Group in
2016 in Rajasthan and it has been growing ever since. The group
first established the Bhartiya Skill Development University
(BSDU) to promote Swiss Dual system of training in India.
Following the establishment of BSDU, Dr Joshi had an objective
of taking the Swiss Dual System of training a step forward and
introduce Swiss work culture in India. This made him establish
RS-India – the joint-venture between the Indian counterpart
and SRM AG in Switzerland. Incorporated on June 10th, 2016,
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“Buying machines alone is not
enough,” You need good-skilled
people. Equipment does not help if
the one working on the machine is
pushing the wrong button.
under the Companies Act, 2013, RS-India was established with
the aim of manufacturing and assembling of high precision
parts, with advanced technology machines imported from
Switzerland, Austria, Germany and Japan. Herbert Rosenast,
General Manager, Engineering Units, RS-India, informs, “Our
machines are capable of continuous unattended production
time of up to 24 hours daily, and have reduced inspection time,
constant quality monitoring and no human error”.
The joint-venture will bring in a broad spectrum of various
production techniques with a capability of producing all
mechanical components in-house, from prototypes to large scale
productions at RS-India in Jaipur. RS-India has been exporting
99% of its components manufactured and will soon be looking at
venturing in Indian Markets through tie-ups and partnerships.
The company has recently tied up with a German 3D printing
company, Apium Additive Technologies GmbH, for
manufacturing 3D printers for Asia Pacific continent. As
Dr Rajendra Joshi, Chairman, RUJ Group, comments, “RS India
has a target to cater to industries and multinational organisations
or companies who have set up their manufacturing units in India
and look up to European markets to import precision parts and
components. RS India’s core focus is to reduce this gap and
become a partner to these companies and offer these parts and
components in India and reduce their dependency on imports”.

Jayant Joshi,
Managing Director,
RS-India

“We need to decide the mentality and
mindset we are looking for on the shop
floor. Everyone is responsible, from the
one who is cleaning the floor to the one
who is just pushing the button. ”
Herbert Rosenast,
General Manager, Engineering Units,
RS-India

plating, electric polishing, laser welding and more. Soon, they
will also be venturing into deep hole drillings.
Jayant Joshi, Managing Director, RS-India says, “We don’t
have specific growth drivers; for instance, we are doing parts for
sectors from laboratory instruments to the automobile sector to
medical equipment sector. We are not into high-end mass
production. We are in the niche of small to mid-size volumes.”

Food and Dairy, Furniture and Hospital

The group ventured into the dairy business with Rajendra and
Ursula Joshi Food Industries (RUFIL) in 2014 as well. The
company has been established to bring in the Swiss quality and
Precision parts and components
expertise in manufacturing dairy products within India. RUJ
The manufacturing sector in India has a huge dependence of Group has further invested about Rs 150 crores in RUJ Woodcraft,
vendors and manufacturers on other countries to import which has been established to cater to the furniture market in
precision parts and components. RS-India was established to India and offer world-class customised furniture in the country.
reduce this dependence and offer small to mid-sized components
The group also recently introduced RUJ Hospitals, which will
here in India. RS-India offers various solutions such as metal be operational in over 2 years from now. The hospital is a
anodising and galvanic, painting and heat treatment, sheet metal 150-bedded multi-super-specialty hospital, which will provide the
and machining of components, quality, testing and certification best healthcare services with super specialties into critical care,
and assembly all under one roof. Major functions and processes CTVS, cardiology, neurosciences, oncology, and gastroenterology,
conducted at RS-India are milling, turning, Swiss-style lathe, with a backup of nephrology and endocrinology.
surface grinding, cylindrical grinding, punching, laser cutting,
heat treatment, anodising, plating, powder coating and direct Skilling people
material laser sintering (DLMS). The company has a clean room
To increase employability and build capacities at the bottom
facility, which can later be utilised to assemble medical
components within the facility. RS-India at Jaipur has the raw of the pyramid and for those who have turned to the streets,
material section where the material is analysed. Besides, there is RUJ Group, in its philanthropic project, will soon be introducing
a set-up mainly for housings, including small housings for 3D RUJ Skills Schools. The school is based on the concept of
Printers and grinding and assembling, which also involves offering trainings and education to the ones who have dropped
normal assembling. In another building, there are different out of school and help build their careers in unique fields, from
types of heat treatment processes taking place. The group also brick laying and salon to plumbing and tiling. “Buying machines
has coatings, laser engraving, UV printing, nickle plating, copper alone is not enough,” cites Jayant and continues, “You need
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The group tries to localise most
of its system in production

good-skilled people. Equipment does not help if the one
working on the machine is pushing the wrong button. We are
doing a lot in investing in our people. We train them here on
the machines in India, the way we train in Switzerland. Then we
send them abroad to our partner in Switzerland to learn how to
work efficiently with these machines.”
However, there’s not much difference between Swiss
machining and standard machining. “It’s about how you use it
and how you proceed with it. The aim is to meet customer
expectations,” explains Rosenast, and goes on, “We need to
decide the mentality and mindset we are looking for on the shop
floor. Everyone is responsible, from the one who is cleaning the
floor to the one who is just pushing the button. In India, one can
see both, high-end machines and low-end machines, between
which there is a big gap. However, that is changing now.”
“Also, when it comes to production, we try to localise most
of our systems in production, parts required, etc,” Jayant adds,
“so we intend to work with our suppliers and better the logistic
chain here. The logistic lack in India is still too big. Besides,
how the material is arriving is also important. The transport
needs to be improved for the near future. Materialwise, the
percentage of our localisation is 70%, while 90% of the
machinery is imported from countries abroad and some of
them are sources from India.”

Bhartiya Skill Development University
A lot is being talked about industry-academia link in today’s
industry, where the two look to collaborate and benefit from
each other. RUJ is a step ahead in this regard and established the
Bhartiya Skill Development University (BSDU), which was
incorporated by the State Government of Rajasthan in 2016. The
objective of BSDU is not only to provide students with a degree
but also to give them an exposure to the industry and get the
industry experience required well in advance.
“What makes our university unique is that it does not have
routine faculties. We have faculty of skills, such as, manufacturing
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skills, automotive skills, carpentry skills, etc,” explains Brig (Dr)
Surjit Singh Pabla, Vice Chancellor, BSDU, and goes on, “Each
faculty has one or two schools under them and each school
offers 2-3 bachelors or vocations in related areas. For example,
in carpentry, the vocations will be cabinet making, furniture
making, interiors, etc. The bachelor’s degrees offered here are as
good as any other degrees because they are recognised by the
Central Government, and with these degrees they can also take
other examinations like, IAS or UPSC.”
What makes these degrees even more superior is the fact
that 80% of the time the students are working on the machines
and in the other 20% they are getting a general education. This
gives them the opportunity to not only work in the industry
but also start their own business at any level, from the certificate
level to diploma level. This is because the students are sent to
the industry at every level; for instance, the first semester is
spent at the university and in the second they are sent to the
industry to work and so on.

Further expansion
Though RS India does not restrict itself to serve specific
sectors, it is currently making parts and components for
automobile, laboratory, and vendors of just components for its
partner SRM AG in Switzerland. RS India aims to cater to a
variety of sectors such as aeronautics, automobile and other
sectors who require just specialised components and not mass
scale parts and components from small to medium size in
volume. Jayant Joshi says, “The next step to increase our share in
the precision manufacturing sector will be exploring the Indian
market and target those companies who are looking at
international markets to import precision parts and become
their partners by offering them these parts in India itself”.
When asked about further expansion plans, Rosenast averred,
“We can easily add space to the existing building for expansion.
The concept we have implemented here is such that we can easily
add space, without disturbing other production processes”. ☐
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“Making the people of India more skillful”
…says Dr Rajendra Joshi, Chairman, RUJ Group. He throws light on the key drivers
for the growth of RS India and how there lies a huge gap between demand and supply
of high precision parts available within the country. Excerpts…
Can you share with us the thought behind founding the RUJ Group
in Rajasthan, RS-India in particular, as well as Bhartiya Skill
Development University?
RUJ Group’s sole objective was to enhance the ability of every
single citizen and make them capable of earning by skilling
them. In my earlier years in Switzerland, I
closely observed the Swiss Dual System of
training and their emphasis on apprentice
learning, which made the Swiss talent stand
apart from the rest of the world. This inspired
me to create a model that would lay a strong
foundation in making the people of India
more skillful and capable of reducing the huge
gap sensed by the industry with talent that was
skilled but did not suit industry standards.
According to the annual report of Ministry
of Skill Development and Entrepreneurship
(MSDE) 2016-17, less than five per cent of
the total workforce in India has undergone
any formal skill training programme. To
find a solution to these problems, I wanted
to introduce a self-sustained model that would skill the young
talent and make them ready managers or leaders who would
be industry-ready. To implement this model, I introduced
the skill development institution, Bhartiya Skill Development
University Jaipur (BSDU), which was incorporated as a State
Private University vide GOR Act No. 3 of 2017 (BSDU Act).
Following the establishment of BSDU, I had an objective of
taking the Swiss Dual System of training a step forward and
introduce Swiss work culture in India. It is this objective that
made me establish RUJ & SRM Mechanics (RS-India).

economy, there lies a huge gap between demand and supply
of high precision parts available within the country. The most
important aspect is standardisation and maintaining equity
in both—quality and performance—across various sectors.
While one sees high quality standards being maintained in a
few sectors like, automobile, aerospace and
aeronautics, the same needs to be maintained
in other sectors, too.
Do you see any challenges for your business
in India, in terms of the skills availability,
raw material, supply chain, localisation,
infrastructure, etc.?
There are multiple challenges that
manufacturing companies face, right from
sourcing raw materials, logistics and handling
raw materials to the time they are supplied to
the end customer. We believe that having the
right raw material reduces processing time.
RS-India, itself, experienced a few challenges
in the very beginning. However, we work on
the Swiss system of training and skilling its employees. We believe
that investing in machines is not the only way to achieve precision.
Investment in people through apprenticeship and training is the
best way to achieve the objective of precision manufacturing.

What is your outlook, going forward? Tell us more about your
expansion plans, short-term and long-term?
RS India has its expansion plans to penetrate Indian market
through providing customised precision manufacturing
solutions to Indian companies. With SRM’s clients spread
globally, RS India will serve Asian and other native countries by
What do you think about the potential for producing high quality improvising the logistics chain and reduce the logistic lag, also
precision parts in India? Why do you think the Indian industry is reducing transit damage experienced while sourcing precision
still more dependent on imports for high quality precision parts, parts from other countries. The group has also recently begun
although the local industry has the required capabilities?
operations of RUJ Elecon, which will undertake turnkey
Even though manufacturing holds a key position in the Indian electrical projects. ☐
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Celebrating operational excellence
On the occasion of commemorating a decade of commitment to the
KAIZENTM ethics in India, the 10th Annual KAIZENTM Congress
India conferred on various topics in the industries of manufacturing
and beyond, which would benefit from a greater understanding of
KAIZENTM principles. With its connection to the life philosophies,
the Congress elaborated on areas to improve and enhance the
business and workforce satisfaction. A post event report…
With strategies where the objective of operational excellence
(OE) is evidenced by results, the KAIZENTM philosophy has
seen an augmentation in its popularity as a reliable business
strategy so as to lower operational risks and operating costs, and
increase the revenues, in addition to creating value for
customers. Lean thinking methodologies have enhanced the
performance of industries globally, as they focus on meeting
customer expectations through the continuous improvement of
the operational processes and the culture of the organisation. In
this context, with a decade-long saga dedicated to the
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enhancement of operational excellence, the 10th Annual
KAIZENTM Congress India was recently held in Pune. EM was
the media partner for the event.

Philosophy of improvement
The three-day event, known as the 10th Annual KAIZEN™
Congress India 2019, commenced with the opening address
delivered by Jayant Murthy, Founding Director, Kaizen Institute
India and Africa, who delivered the welcome note and gave an
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Through his sagacious address, Gaur Gopal Das
encouraged the outlook that KAIZENTM should
not be kept restricted to organisations and that it
must be implemented in everyday life, too

introduction to KAIZENTM Congress India 2019. As the keynote
speaker, he spoke about KAIZENTM as a culture and briefly
affirmed the KAIZENTM philosophy of improvement through
deletion instead of just addition. Speaking about achieving
sustainability, he emphasised, “Between two disruptive changes,
there has to be an improvement.”
The Congress then moved on to its first keynote presentation,
which conferred on integral strategies for operational excellence,
highlighted by Shekhar Ramamurthy, MD, United Breweries.
Stating that culture is about attitude, behaviour and belief, he
stressed upon OE as a blend of strategy, leadership, culture and
execution. He also briefed on OE being instrumental for
improving customer satisfaction and on embracing the concept
of eliminating waste. He cited, “Unless the leadership believes
and engages everybody in the KAIZENTM strategy, one cannot
achieve operational excellence.”
This was followed by the four paradigms of the KAIZENTM
Business System, which were elucidated by Vinod Grover,
Founding Partner & Chairman, Kaizen Institute India and
Africa, in his address on the ‘KAIZENTM Way to Excellence’. He
spoke on the reliance of the foundation on principles and
values—the concepts that drive our choices—by elaborating on
five KAIZENTM values, which included people orientation,
customer orientation and gemba orientation. Speaking on the
KAIZENTM Change Module, he mentioned that without
commitment in leadership, there can be no change and added,
“Excellence in results demands excellence in processes.”

Enhancing by reforming
The subject of workforce avenues and employment in
manufacturing was unbolted with the panel discussion on ‘Why
is manufacturing not generating adequate employment in
India? Is OpEx & automation to blame?’ The relevance of this
pressing question was affirmed by the first speaker, Dr Ravi
Damodaran, Chief Technology Officer, Greaves Cotton, who
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emphasised the sheer amount of workforce that India is capable
of generating. According to him, opportunities in manufacturing
will be created by investing through the supply chain in right
technology to assist the creation of high-level jobs.
The focus then shifted to the comparatively lesser
engagement of people within the manufacturing industry. Thus,
briefing on the undeniable need to improve the attractiveness of
the industry, Vasudeo Malu, Executive Vice President, Supreme
Industries, cited, “The industry also plays a role in bringing in
fresh new talent in the organisation.” He further highlighted the
present condition of the industry, which has a few upcoming
start-ups to exemplify the lack of innovation.
Subsequently, Rajan Shringarpure, Retired Managing
Director, Vishay India, conferred on the creation of jobs and
criticised the negligence in labour reforms as more and more
companies are shifting to automation. He spoke on the general
mindset, which no longer considers shop-floors as a dignified
job due to lower pay, resulting in workers moving onto the
services sector. He expressed his opinion that the pace of job
creation is not at par with the need but also added,
“Unemployment is not to the extent as it is being blown out of
proportion.” He further spoke on the expectant growth in
GDP generated by manufacturing by conveying that the
policymakers want to increase it to 20-25% as compared to the
14-15% in the last decade.
This was followed by an address by Deepak Shrivastava,
Founder & CEO, SHARVA Consulting, who concluded the panel
discussion by elaborating on the ideal relationship between
technology and workforce. He averred, “Technology is not aimed
at replacing workforce,” and further stated that the advantage of
technology would be to free the workers from repetitive labour,
which would, in turn, augment the number of workers in
manufacturing. The first day also witnessed a knowledge session
on KAIZENTM in Pharmaceuticals, which was covered by N
Gopalakrishnan, Senior Consultant, Kaizen Institute India. This
was followed by a session on Total Flow Management (Elements
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of Lean Manufacturing), which was held by S V Subramaniam,
Corporate Trainer & Senior Consultant, Kaizen Institute India.
Simultaneously, there was also an experience-sharing session on
Aurobindo Pharma, which was presented by Vinod Krishnan,
General Manager—HR (Learning Leadership Culture) and
Srinivasa Rao Sambangi, Senior General manager OPEX, both
from the same company. The second experience-sharing session
was on Fourrts India Laboratories, which was presented by
Vachinathan Subramaniam, Senior Vice President—Technical,
again from the same company.
The second half of the first day, once again, witnessed a
session by Grover, who delivered the keynote speaker
introduction. This was succeeded by the second keynote
presentation, which was delivered by Suresh Mahadev, Director
Process Excellence, Flipkart India. His operational excellence
success story focussed on the key elements to keep in mind in
the journey to excellence. In the course of his address, he spoke
on the lean principles to define value, map value stream, create
flow, establish pull and pursue perfection. He also emphasised
on the significance of establishing a culture to understand the
tasks at the shop-floor level.

KAIZENTM: A system of belief
The final keynote presenter for the day was Vyshak Simha,
Chief Marketing Officer, Kaizen Institute India and Africa, who
gave an introduction to the final speaker. The first day concluded
with the closing keynote address by Gaur Gopal Das, International
Life Coach & Resident Monk, ISKCON, who is also known to be
the first ever leader, who has received an IMAI Award for being a
leader in promoting personal excellence.
Through his sagacious address, he spoke on the two
mainstream ways for exponential growth—smart strategy and
charismatic personality. Drawing comparison between a man
and a balloon, the Life Coach explained that just as the gas inside
the balloon is what takes it up, in humans the same ascension
could be achieved through a strong belief system, right values,
understanding, attitude and thinking. He urged the audience to
have belief as the foundational premise and advised, “Use
KAIZENTM as a belief, not as a tool.”
He further encouraged the outlook that KAIZENTM should
not be kept restricted to organisations and that it must be
implemented in everyday life, too. This achievement can be
brought on by inventing in micro instalments for macro goals—
small, consistent, right—for a better change and a better
tomorrow. With this, he expounded the KAIZENTM mentality to
eliminate waste through the motto, “I am my own competition”
and gave a brief example of Indore’s cleanliness.

54

“Excellence in results demands
excellence in processes.”

Vinod Grover,
Founding Partner & Chairman,
Kaizen Institute India and Africa

“Between two disruptive changes,
there has to be an improvement.”
Jayant Murthy,
Founding Director,
Kaizen Institute India and Africa

“Use KAIZEN TM as a belief, not as
a tool.”
Gaur Gopal Das,
International Life Coach &
Resident Monk,
ISKCON

Increasing efficiency and excellence
As the theme of the Congress was across industries, the
second day saw the emergence of topics like, HR processes for
excellence, Lean Factory Design, world-class offices—The
KAIZEN™ Way. The conference commenced with intense panel
discussions on the topics, “Factory design & layout features that
hinder efficiency of day-to-day operations & ways to address
them” and “HR practices for Excellence.” The esteemed panellists
for the first panel were Prasanna Kumar, Plant Manager, Eaton
India Hydraulics; Harish Pant, Chief Business Transformation
Officer, NTF India; and S G Belapure, Managing Director, Zydus
Hospira. Consequently, the second panel discussion was heralded
by Arvind Shrouti, Individual Consultant; Dr Suresh Kumar,
Senior Vice President, HR, Aurobindo Pharma; Vivek
Patwardhan, Retired Global HR Head, Asian Paints; and V S
Shirodkar, Director, Basil HR Advisory Service.
Additionally, the Congress held the first knowledge session
on ‘Culture Building for Operational Excellence’, which was
held by Arvind Kulkarni, HR Advisor & Senior Consultant,
Kaizen Institute India and Africa, and also held a second
knowledge session on ‘Lean Factory Design’, which was covered
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by N Gopalakrishnan. Furthermore,
there were also experience sharing
sessions, which proved to be insightful
regarding the implementation of
KAIZENTM in various organisations, in
India and across the globe. The first
experience sharing session for the day
was on Hytech Engineers, presented by
Hemant Mondkar, Managing Director of
the same company; and the second
experience-sharing session was on
Datwyler Pharma Packaging India,
which was delivered by Rahul Dev, Vice
President India of the same company.
The third experience sharing session
was on Paragon Polymers, which was
conducted by Sitaraman Ganesan, Chief
Production Officer from the same
company and the last experience sharing
session of the day on Sud-Chemie India
was led by D R Mahapatra, Process
Manager, also from the same company.
Apart from these sessions, the expertise
of the panellists and speakers provided
profound comprehension on their
respective subject matters. Following
this, the introduction of the closing
keynote speaker was given by Grover and
the end of the second day of the Congress
drew close with the closing keynote
address by Vivek Patwardhan, Ex Global
HR Head, Asian Paints, which paved the
way for the awards distribution for the
National Case Study Competition 2019,
hosted by Jayanth Murthy and the vote of
thanks, delivered by Grover.

chance to learn its basics through
group activities and simulation games.
Thus, at the conclusion of the threeday conference, the congress successfully
bequeathed a greater comprehension of

the KAIZENTM outlook to its attendees.
The commemoration of the decade-long
chronicle set an unparalleled milestone in
the expedition for operational excellence
in the Indian subcontinent. ☐
Advt

Understanding KAIZENTM
The third day of the Congress
witnessed KAIZEN TM trainings and
benchmark tours, which operated
from the standpoint of ‘Seeing is
Believing’. The training sessions were
specifically designed to increase the
understanding of the KAIZEN TM and
Lean techniques. Through various
activities, the sessions offered the
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Taking the machine tool industry forward
The 27th Taipei International Machine Tool Show (TIMTOS),
organised by TAITRA and TAMI, concluded successfully at Taipei,
which showcased the developments in the Taiwan’s machine tool
and ancillary industry and how it is growing its presence in the
global manufacturing industry, with strong capability to deliver
high-end and customised machinery and parts. EM reports...
Taiwan’s machine tool industry has been playing a
substantial role in the global market for quite sometime now,
especially when it all comes from one tiny island. Taiwan’s
machine tool sector is focused on making available customised
products to meet clients’ wide-ranging requirements. Plus, they
continue to work towards providing quicker models so as to
make their worldwide presence more prominent.
Due to the inevitable trend of the global Industry 4.0, most
foremost Taiwan machine tool builders have turned to smart
machinery, making single machines intellectualised and multitasked, including assembly lines becoming smart. Using
customised softwares or human-machine interfaces, so as to
surge the added value of the machine tool industry, has also
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helped them attain differentiation. In this context, EM recently
attended the 27th Taipei International Machine Tool Show
(TIMTOS), which was held on March 4-9, 2019 at TWTC and
Taipei Nangang Exhibition Center (TaiNEX), showcasing high
precision key components, intelligent machines and production
lines, and smart manufacturing solutions. Organised by the
Taiwan External Trade Development Council (TAITRA) and
Taiwan Association of Machinery Industry (TAMI), the
exhibition saw up to 1,230 exhibitors, with its theme this year
being “Industry 4.0 & Smart Manufacturing”.
“What makes TIMTOS 2019 special is that it has become
one of the world’s top three machine tool shows,” elucidated
James C F Huang, Chairman, Taiwan External Trade
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Development Council (TAITRA) and continued, “The machine
tool industry pays attention to its roots in Taiwan. The
exhibition will be seeing a lot of international visitors, which is
a boost to the Taiwan machine tool industry.”
David DuBois, CEO, International Association of Exhibitors
and Events, also put across that Taiwan actively works for the
MICE industry and is regarded for its technology advances. WenSheng (Vincent) Tseng, Deputy Minister, Ministry of Economic
Affairs, further stated that the ministry will listen to what the
industry wants and try to make it into a policy-making process.

Key statistics of TIMTOS 2019
TIMTOS 2019 saw several new elements to it, from the
exhibitor to visitor front. Some of the significant ones were:
• Launch of Taiwan’s first “Gold-Standard Green Exhibition
Hall”, TaiNEX 2
• 1,230 exhibitors from 26 countries, with 7,000 booths
• Sessions on Machine Intelligence and Artificial Intelligence
of Things (AIoT), Additive Manufacturing, Innovation in
Aerospace Manufacturing and more
• International visitors including China, Japan, India,
Malaysia, South Korea, Thailand, USA, Russia, Singapore
and Turkey
• Overseas buyers from 120 countries, such as, Germany,
Canada, the Netherlands, Italy, Mexico, South Africa,
Turkey, Russia and India
• Taiwan Machine Tools Industry Award 2019 for Excellence
in Research and Innovation

Highlights & trends
The exhibition saw participation from umpteen
international companies, who all came together and addressed
the most prominent trends and happenings in the industry
through this platform.
International participation: A total of 26 nations' brands were
exhibited at TIMTOS 2019. Many international brands were seen
at the show, including Mazak, DMG Mori, Fanuc, Mitsubishi,
Heidenhain, Siemens, Haas Automation and Universal Robots.
Industry 4.0 & Smart Manufacturing: The TIMTOS 2019 theme
was "Industry 4.0 & Smart Manufacturing". There were abundant
exhibits for new system integration and digitalised manufacturing
solutions. These include robots, sensors, IoT technology, cloud
platforms, and Big Data analysis, which enable Industry 4.0
production for small quantities and diverse requirements.
AI technology: Many domestic and international exhibitors
showcased their new AI technology and collaborative robots. By
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incorporating AI into manufacturing systems, “human-machine
synergy” manufacturing can be created. This new collaboration
further decreases human error while enhancing work precision
and product quality, resulting in more efficient production lines.

Growing the machine tool industry in Taiwan
Jia-Chyuan Su, President, Legislative Yuan, Republic of China
(Taiwan), informed that a lot of people work in factories where
there is a risk of safety. “With the advance of machines, we can
take the quality of our products to the next level,” he said.
Furthermore, Dr Ing-Wen Tsai, President, Republic of China
(Taiwan), added, “With our exhibition centres, we are going to
provide more platforms for the Taiwan tool industry to network
with its international friends. We are developing smart machining
and automated supply chains for this industry to grow in Taiwan.”

Taiwan SMEs and catching up with Industry 4.0
It is well known that Taiwan is dominated by SMEs. Today, in
response to the global trend of smart machinery and
manufacturing, the government has included smart machinery in
the “Five Plus Two” innovation industry plan.
“This plan is in line with the needs of Taiwan's next
generation,” explained Ingo Chen, Chairman of Machine Tool
Committee, TAMI and continued, “In the process of development,
we strive to achieve balanced local development in northern,
central and southern areas, promote and connect foreign
industries through industrial settlements, introducing overseas
talents, and linking to international markets. The goal is to
achieve visualised cloud service utilisation, connectable system
integration and smart upgrades for Taiwanese SMEs.”
Chen also added that the reason why Taiwan can catch up
with the trend of Industry 4.0 is because they have the capability
to integrate talent in the latest technology. Industry 4.0 has
different layers and is not only limited to cloud computing.
TIMTOS 2019 has exhibited all these middle layers.
Sharing his views, Habor Hsu, Chairman of Machine Parts &
Elements Committee, TAMI, said, “Taiwan has developed a
strong capability to deliver high-end and customised machinery
& parts. The inquiries for high-end and customised products are
gradually increasing even in this time of market stagnation. This
proves the high value of the Taiwan-made machinery and parts.”

Taiwan metalforming industry
The Taiwan metalforming machinery makers are now
transforming their China factories to total smart manufacture,
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Palmary Machinery produces kinds of centerless
grinders, cylindrical grinders, internal grinders, vertical
grinders & surface grinders. The company was founded
in Taichung, Taiwan, in 1998 and has two production
bases with 20,000 sqm space. Insisting on sustainable
development of management strategy is its vision and it
keeps moving to achieve the target of being the world’s
top-grade grinding machine manufacturer. With over 20
years of manufacturing experience, the company has
stuck to its core values, including innovation, quality,
lean production and teamwork.
Habor Precision is into providing temperature control,
starting the business in 1981. The company works with the
vision to set up a safe and comfortable environment for its
employees to work in. When it comes to its customers, it
makes it a point to focus on R&D and innovation, to
supply diversified products and service. One of its pivotal
products is the oil cooler for hydraulic/lubrication oil,
which stabilises oil pressure and prevents oil vibration.
Another product by the company is the heat exchanger,
which uses the heat pipe with high conductivity.
TBI Motion, a professional transmission component
manufacturer, currently has five main products, including
ball screws, linear guides, ball splines, rotary series and
single axis actuator. The range of application of their
products include sectors from the automation industry and
robotics industry to the machine tool industry and the
green energy industry. A great portion of sales revenue for
the company has been coming from Asia, including Korea
& Japan, and especially China, for the last couple of years.
Syntec specialises in PC-based CNC controllers. Syntec’s
business covers a variety of controller products in the
fields of lathe, milling, and dedicated machines. Coming
to the age of “Industry 4.0”, the company also has
integrated resources to capture the emerging opportunities
in hoping to fulfill its vision goal – Trusted Technical
Service. The company works with the business philosophy
of building an ideal office environment by excellent
organisation process and culture and provide high quality
service through continuous innovations and teamwork.
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where they have structured a complete smart manufacturing
system with widely utilising the IoT technology as well as the
remote surveillance platform through subcontractor’ support.
Wen Lung Hsiao, Chairman of Metal Forming Machinery
Committee, TAMI, asserted, “Through the IoT technology,
Taiwan makers have now achieved the production status
online monitoring on their presses. Next, these Taiwan makers
will then replicate the successful experiences back to Taiwan
and help their Taiwanese factories also speed up their
development toward visualised management.”

Where India stands
India is one of the top ten markets in terms of Taiwan
machine tool exports, with it being in the top 10 in terms of
the number of buyers. “Since there are a lot of development
plans for India, such as, ‘Make in India’ or Smart Cities, the
manufacturing sector in India is also growing very fast,”
Thomas Huang, Executive Director, TAITRA cited and went
on, “TAITRA also holds exhibitions in India to not only
promote Taiwanese machine tools, but also Taiwanese
tourism, culture, education, etc. We do this because we are
very optimistic about the potential of the Indian market. I
personally believe that the trade volume of machine tools
between Taiwan and India will grow in the future.”
Also putting across his thoughts on how the machine tool
industry in India and that in Taiwan can come closer, C C
Wang, President, TAMI, conveyed, “The export value of the
Taiwanese machine tool industry is USD 3.6 billion and that of
the machine parts is USD 3.3 billion. So, together, the export
value becomes USD 7 billion. This means that we have very
good machine parts with a very competitive price and
comprehensive supply chain. This is an opportunity for India,
as India is a very big country and it can buy machine parts
from Taiwan and build machine tools in India.” One of the
Indian exhibitors at TIMTOS was Fenwick and Ravi. Upon
asking the relevance of TIMTOS to their company, Sreekumar
R, Manager – Sales, Fenwick and Ravi, said, “We have been
participating in TIMTOS since 2005. We import most of our
products from Taiwan. So, there is a good market for us in the
state, giving us an excellent customer base here.”

Celebrating the industry
The biennial exhibition celebrated engineering and human
resourcefulness on the small island nation, addressing major
global challenges in the machine tool and manufacturing
industry. It brought the industry closer internationally,
helping understand how the industry can work together as one
and be shaped into a better sector.
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Leading companies at TIMTOS 2019
“People are moving away from
hydraulics. 20-30 years ago,
the move was from process to
lasers. So, people are moving
from cutting machines with
saws to lasers.”
Kyle Lo,
CEO & Managing Director,
SOCO Machinery

SOCO Machinery has a turnover of $100 million of which 8% is
exported to India. One of the machines displayed was 63x9A-MR-V
639 servo axis, which has no hydraulics and is silent. India, China,
Russia, Japan and the USA are its main markets. Its agent in India is
Ravik Engineers and has customers in the country like, Apollo
Industries, Tata Motors, and Bhushan Steel.

“We get a lot of enquiries from
India but have not penetrated
into the country yet, since the
machines we provide are big
and companies need their
time to decide on how they
can be used in their projects.
India is a very important
market, which we plan on
approaching step-by-step.”
Luke Chang,
GM, Ken Ichi Machine

Ken Ichi Machine specialises in 5-axis gantry machining centres for
the aircraft and automotive industries. The company exports to Turkey,
USA, Spain, South Korea and has a total turnover of USD 32 billion.

“Our company presented
the
new
well-developed
mechanical fine blanking
press at TIMTOS 2019. FPB
series with triple action
feature is outstanding for
precision and complex metal
stamping parts & are suitable
for the automotive, bicycle
and medical industries.”
Jung Kuei Tung,
President,
Ing Yu Precision Industries

Ing Yu Precision Industries specialises in manufacturing presses for
precision metal stamping, progressive die stamping and complex
metal forming, with a turnover of USD 11.2 million, of which export to
India is accounted for 20%. Magal Engineering is their agent in India,
while ARaymond Fasteners India and Larsen & Toubro are some of
their customers in the country.
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“We cover a daily production
of over 1,200 pieces, delivered
to over 20 machine makers
each day. One of the pivotal
products by us at the
exhibition was New Drum
Type Chip Filtering System.”
Linda Wang,
General Manager, Keyarrow

Keyarrow is into bellows with lamella, steel telescopic cover, chip
conveyor and machine guards. Their current turnover is USD 70
million, with 20% of exports and 30% to India, mostly involving
telescopic covers. Their agent in India is Cosmos.

“Out of our total turnover,
about 30% of the exports go to
Europe, 30% to Asia and 25%
to America. In fact, most of
our exports to Asia go to
India, which is about 20%.
Our agent in India is SNT
Technology.”
Jimmy C Y Wei,
Marketing Director,
Excetek Technologies

Excetek Technologies focuses on the improvement and
modernisation in the EDM sector. With a turnover of USD 20 million,
the company offers an integrated service before and after purchase.

“We met many new customers
at TIMTOS this year but also
met our old customers to
show them what kind of new
technology we have.”
Eric Lin,
CEO, Tailift

Tailift has 35 years of experience in the research and development
of material handling equipment and a turnover of about USD
9.73 million. Out of the company’s total turnover, about 60% goes for
exports. Some of the significant machines by Tailift are mechanical
turret punch press and Fibre laser cutting machine.
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Recognising excellence in the
manufacturing sector
With the fourth generation of the industrial revolution gripping the
nation, the recently-held CII conference on the ‘Future of
Manufacturing’ and ‘Pinnacle Awards for Excellence in Manufacturing’
provided an overview of the new era of manufacturing, driven by
upcoming transformative technologies and the prospective future of
upcoming developments. A post event report…
The manufacturing industry in India has achieved great
heights with the oncoming wave of globalisation paired with
Industry 4.0. In this context, to felicitate the remarkable
contribution of companies across the sector, the two-day CII
Conference on ‘Future of Manufacturing’ and ‘Pinnacle Awards
for Excellence in Manufacturing’ was held recently in Mumbai.
The objective of the conference was to aid sharing of knowledge,
industrial practices and to inspire innovation.
The conference commenced with the inaugural session
titled, ‘Towards $1 Trillion Manufacturing Economy’. The
speakers for the session were K Nandakumar, CMD, Chemtrols
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Industries and Member of CII National Council and Rahul Jain,
Senior Partner & MD, BCG India. Nandakumar spoke on the
global economy and how it necessitated contracts to help sustain
it. He also spoke about the internal trade and addressed the
initiatives taken by the government. He cited, “The government
has recognised that the internal trade needs to be deeply
integrated,” and suggested that doing so from the district level
could prove beneficial.
Moving on, Rahul Jain addressed the emergence of new
businesses and how Industry 4.0 would facilitate them. He
conferred that a concerted effort is needed to be undertaken
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by the government and the people in order to emphasise on
ease of doing business, rigorously focus on skill building, debottling our existing infrastructures and ensuring that the
upcoming inventions in technology are up to par with
emergent Industry 4.0 centres.

Operational excellence
After the erudition of the initial addresses, the conference
proceeded to its presentations segment. The opening
presentations were on the topic of operational excellence, and
were presented by Salcomp Manufacturing Co, Chennai;
Takshi Auto Components, Pune; and Fiat India, Ranjangaon,
Pune. These presentations were directed towards the use of
lean techniques in industries and work spaces.
For their presentation, Arun Kumar and Vijay Kumar,
both from Salcomp Manufacturing Co, spoke on their key
initiatives on becoming a Lean company. They addressed that,
by having a different culture, focus could be laid upon
improving quality and lowering costs. The presentation also
gave a brief introduction to SLIM—Salcomp Lean Initiative
for Manufacturing and MWE—a term coined to mean mustwin battles.
For Takshi Auto Components, the presentation was
delivered by Ravindra Samudra and Jayanti, who illustrated
their techniques of OE, which included quality enhancements,
value engineering and supplier upgradation—a programme to
uplift suppliers in their business. The presentation acquainted
the audience with their culture of innovation which, through
their concept of idea management where the workers suggest
implementable ideas, enables value-addition through
innovation and has successfully improved 20% of the cycle time
and enhanced productivity.
Next, the presentation by Fiat India was led by Krishnan
Ramachandran and Rajesh Pawar, who addressed their system of
operational excellence, and which further uses 386 methods and
tools as key activity perfection indicators. With their attention
focussed on the production of engines and transmission systems,
FIAT emphasised on the benefit versus cost ratio measured
through e-matrices, to ensure safety and quality of their products.

Weld 4.0
Following this, the conference held a keynote session on
Weld 4.0: Future of Intelligent Manufacturing. The keynote
speech was delivered by Rashmi Ranjan Mohapatra, MD,
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Kemppi India and expounded on welding as an integral part of
manufacturing. Also elaborating on digitalisation in welding, he
presented how the onset of Welding 4.0 will affect the industry
in regards to decreasing the costs and increasing potential. This
digitalisation would also help with documentation, which
would aid the co-ordinator and welding processes with cloudbased solutions, such as, Weld Eye. He pointed out that training
is a prerequisite in handling Industry 4.0, as welding requires
physical dexterity, but Industry 4.0 will dwell on how a machine
is welding and communicating with other machines.

Environment, health & safety
With the oncoming urgency to maintain a healthy
environment within the industries as well as regulate safety
measure, the first presentation in this segment was by BASF
India, Mumbai, made by Sharad Murugkar and Dr Dhananjay
Deulgaonkar. With plants in various chemical sectors, the
presentation addressed BASF’s responsible care initiative, which
implements systems and rebuilds sites from EHS perspectives.
The key initiatives named were recovery of resources by process
of optimisation and reduction in hazardous wastes.
Following this, the presentation by Onkar Nalage and Meghraj
Mahanawar from Godrej & Boyce, Shirwal Plant mentioned the
sustenance of the company in the global market by addressing the
initiatives for improvement of environment at the company as
well as near-by villages. The representative cited, “Our main
motto, the basic philosophy is based on garden green outside,
hospital clean inside.”

Gender diversity and inclusion
The undisputable gender divide in the industry proved to be
an ardent topic for the upcoming presentations, which were
under the segment of Gender Diversity and Inclusion. The
presentation by Cummins India, Pune, was put forward by
representatives from the HR team, Chahat Garg and Soumitra
Mehrotra, who highlighted the need to change the mindset for
having working women in manufacturing. With suitable
infrastructural changes, the company addressed the question of
bringing women on board head-on. They also addressed the
growing participation of women, which had grown from a meagre
9% to a stunning 31% over the course of just a few years.
The presentation by Gangadhar Gulvi and Shivani Jagadale
from Pernod Ricard India, Nashik, laid focus on the paradigm
shift in women-based occupations. From employing and training
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tribal women to the availability of provisions, such as, canteens
and medical health centres and training them in self-defense, the
presentation stressed on the company’s focus to make women
self-reliant in every aspect.

Role of technology
The subsequent keynote session was conducted on the topic,
‘Is Technology a Disruptor or Enabler?’ by Amol Ghuge,
Manufacturing Account Cluster Head—IoT, Industry 4.0, Tata
Consultancy Services. He stated that the industry today focuses
on quality over quantity.

Research & development
The next segment of presentations was under the topic of
‘Organised and Impactful R&D Efforts’. The segment commenced
with a presentation by Ador Welding, Mumbai, by Anirudh
Vilekar and Sachin Dobhada. While elucidating on the initiatives,
the representatives spoke on the projects undertaken for the
national cause, projects which increased the turnover and
projects, which were significant in making about a change.
This was followed by a presentation by Bharat Forge, Pune,
which highlighted R&D in the artillery sector. Speaking on this
topic, Sameer Bhale and Pramod Puranik noted, “We have a
dream of being the global power house in the artillery system,”
while speaking about the development of artillery weapons.
Next, Sameer Kelkar and Abhishek Mahajan from
GrindMaster Machines, Aurangabad, briefed about the R&D in
specialised robotic machining. The presentation addressed the
collaborative technologies used to develop equipment and
machines that are supplied to global markets.
The final presentation was by Kuntesh Radadiya and
Trinayan Jyoti Saikia from Sahajanand Technologies, Surat,
which highlighted the challenges in the diamond industry prior
to the introduction of machinery for cutting and sawing with the
use of lasers and machinery for shaping and polishing diamonds.

Industry 4.0: The Indian context
The keynote session on the topic of perhaps the most
significance in the present context of digitisation in India was
conducted as ‘Industry 4.0–Growth Engine for Indian
Manufacturing’. The session was led by Saibal Roy, General
Manager–Industry Services, Siemens India, who briefed on the
impacts of Industry 4.0 on industrial aspirations in India.
“Technology is moving at a pace we never thought of,” observed

62

Roy during his address. The presentation briefed on how
digitalisation has changed the way we think, the way products are
manufactured and brought a change in the pace of innovation.

Future-ready manufacturing
The upcoming presentations approached the topic of
‘Future Ready Manufacturing’, which was given by Abhishek
Sharma and Prashant Khullar from Godrej & Boyce, Mohali
Plant. They spoke on initiatives undertaken to realise the
vision of lowest cost appliance producer by practising
excellence tools. The phases for realising this included using
basic lean tools for improving production, lean management
and introduction of TPM for plant efficiency.
Following this, S Rajendren and S K Satpathy from J K Tyre &
Industries, Chennai, in their presentation, expounded the
manufacturing of kiosk system used by workers for HR purposes
like, accessing their records & applying for leaves as well as getting
them sanctioned. “We give importance to talent and individual
plans,” cited the representatives while conferring about worker
assessment to provide opportunities for skill growth.

Leaders of tomorrow
For this dynamic topic, the first presentation was delivered by
Sameer Kelkar, CEO and R&D Head, GrindMaster Machines,
Aurangabad, who highlighted his passion to innovate and build
newer technologies. The subsequent presentation was by Sanjay
Thorat from Fiat India Automobiles, Ranjangaon, Pune, who
spoke on his projects on capacity enhancement, accommodating
demands and catering to requirements. The segment concluded
with the presentation by Siddheshwar Kumbhar, Sr Manager–
Production Planning & Control, Godrej & Boyce, Shirwal Plant,
who highlighted the vision of the company and the opportunity it
presented to make more than just a career from a job.

Globalisation 4.0
The valedictory session was on Globalisation 4.0–India’s
Advantages and Challenges. The session was conducted by
Parakram Sinh Jadeja, CMD, Jyoti CNC Automation and S
Sundarram, MD, Lincoln Electric. In his address, Jadeja discussed
globalisation with respect to the challenges faced by India. Also
speaking on the topic was S Sundarram, who focussed on why
globalisation is essential and which areas to focus upon. He
emphasised on the advantages of the Indian market with respect
to Industry 4.0 and addressed the socio-economic changes. ☐
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Thermal infrared camera
FLIR Systems recently designed an infrared (IR) camera, FLIR T840, to help
electric utility and other thermography professionals comfortably survey
equipment both indoors or outdoors and
seek out signs of failure all day long.
Thanks to an integrated eyepiece
viewfinder and a bright 4-inch colour
LCD display, the T840 makes it easy to
conduct inspections outside in bright,
challenging lighting conditions. The
180° rotating lens platform and FLIR T840
thoughtful ergonomic design allow the
T840 to help users to diagnose hard-to-reach components in a variety of
environments. With advanced on-camera measurement tools such as,
1-Touch Level/Span and laser-assisted autofocus, one can record accurate
temperature measurements every time. Avoid costly power outages and plant
shutdowns through regular Predictive Maintenance routines with this flexible
and innovative IR camera. It has an advanced imaging technology and
superior sensitivity that helps to make the right call faster. Its other properties
include IR resolution of 464×348 pixels and accuracy of ±2°C or ±2% of
reading. It ensures crisp thermal imagery and spot-on temperature readings
every time with laser assisted autofocus.
FLIR Systems | New Delhi
Email: flirindia@flir.com.hk | Tel: 011-45603555

3D printing service for additively manufactured components

Uniform standard for cross-cloud communication

Schunk recently expanded its portfolio in the area of additively manufactured
components with the 3D-Printservice. The browser-based 3D-Printservice
grants users’ direct access to the
world of 3D printing, without having to
invest into such systems or expertise
themselves. Within the briefest of
periods, all conventional CAD formats
can be uploaded, displayed in the 3D
viewer and checked fully automatically
for their printability. Areas that, for
instance, are critical for additive 3D-Printservice 1
production due to the material
thickness are automatically marked as such. The system specifies the delivery
date and the price of the component that is suitable for the selected material.
When placing orders, the data can be replaced at any time by new uploads or
the material selection changed. All projects can be saved in order to be adjusted
later or re-ordered. The intuitively operated, HTML-based and browserindependent 3D-Printservice is useable on all PCs, smartphones, tablets, and
other end devices that are connected to the internet. It is suitable for maximum
dimensions of 160 mm × 120 mm × 100 mm. The delivery time depending on
the current ongoing orders is around ten working days.

Harting recently presented HAII4You production plant, which is an initiative for
a uniform standard for cross-cloud communication and is a uniform standard
that
simplifies
cloud-spanning
communication, at Hannover Messe
2019. The company supports the
standardisation initiative, DIN SPEC
92222, which currently consists of 31
companies, associations and research
institutes. The new standard intends
to safeguard the interoperability
and communication between the HAII4You production plant
participating IT subsystems as well as
physical devices. The standard is aimed particularly at operators and
manufacturers of machines and plants who offer and use cloud-based services
and systems as well as at providers of remote services. DIN SPEC 92222
implements a reference model for the industrial ‘Cloud Federation’. The goal is
universal and standardised communication from the field device through to the
multi-cloud-application based on OPC UA. To achieve the goal of uniform and
standardised communication, the number of technologies, norms and standards
to be used should be kept to a minimum. Uniform interfaces for routing between
clouds are defined as a prerequisite for multi-cloud infrastructure.

Schunk Intec India | Bengaluru
Email: info@in.schunk.com | Tel: 080-40538999
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Harting India | Chennai
Email: abhishek.bima@harting.com | Tel: 044-43560415
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M A R P O S S P L UG A ND P L AY S OL U T ION S
Duo is an extremely compact and powerful 4.3’’ touch screen unit for display and storage of measuring
data acquired through one or two sensors. It allows up two measurements to be simultaneously
displayed. THE PREMIUM AND AFFORDABLE MEASUREMENTS DISPLAY UNIT!
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