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Dear Readers,

We are on the cusp of a new financial year, with things looking
promising for businesses. Industries were able to withstand the
consequent waves of the pandemic with resilience. They have
continued to grow in all verticals of manufacturing and are expected to
reach the pre-pandemic levels of growth, which is very encouraging.

The recent Union budget has been a significant one for the
Machine Tool and Manufacturing industries. The increase in
capital expenditure on infrastructure projects by the Government
is extremely encouraging; this helps in maintaining the growth
momentum. It is important to note that Capital Goods not only
result in direct employment but make for a big multiplier for indirect
employment. Capex spend is a big driver for the demand for Capital
Goods. Furthermore, from an economic point of view, these are
direct and indirect multipliers. It is also important to highlight that
the Government held extensive interactions with all major sectors
to understand the pain points and the needs of businesses while
preparing the budget.

Indian Machine Tool Manufacturers’ Association (IMTMA), one of
India’s leading sectoral industry associations, celebrated 75 years since
its formation. It is a matter of
immense pride for IMTMA to

have achieved this milestone . . s
in its endeavor to keep the host ts flagship exhibition

Machine Tool industry of the IMTEX FORMING 2022 with
country close-knit. focus on metal forming and

IMTMA is gearing up to

manufacturing technologies,
Now, as the pandemic recedes,

the Association is gearing up along with concurrer.qt.
to host its flagship exhibition shows - Tooltech and Digital
IMTEX FORMING 2022 with Manufacturing, from
focus on metal forming and June 16-21, 2022, at

manufacturing technologies,
along with concurrent
shows - Tooltech and Digital
Manufacturing, from June 16-21, 2022, at Bangalore International Exhibition
Centre (BIEC), Bengaluru.

BIEC, Bengaluru.

IMTEX 2023 - with focus on metal cutting and manufacturing
technologies, along with concurrent shows - Tooltech & Digital
Manufacturing, is scheduled from January 19-25, 2023, at BIEC, Bengaluru.

[ wish all readers of MMI magazine happy reading and a great time ahead.

Modern Manufacturing India



At Japan’s historic New Product Awards

Winner of the
highest prize

I Best 10 New Product Awards — The Masuda Award I Why the MA-8000H Won

The Best 10 New Product Awards is an award system established in Standard for the MA-8000H are Okuma’s Thermo-Friendly Concept
1958 by the Nikkan Kogyo Shimbun, a leading industrial newspaper in and “ECO suite plus” energy-saving technologies that allow machines
Japan, with the aim of encouraging the development of excellent new: to autonomously maintain high accuracy and decarbonize — at high
products that contribute to the improvement of Japanese technology. accuracy levels — during production to reduced emissions. Moreover,
Every year, from the products developed and put into practical use = ma’s “sludgeless tank” reduces the frequency of coolant tank

that year, dozens of products are carefully selected and commended an Al Machining Diagnosis Function prevents tool

and the Masuda Award is given to the one recognized as the best e continuous long-run operations, and provide flexible
among them. Okuma has won a Best 10 New Product Award ation.

and the MA-8000H will be Okuma'’s first Masuda Award. .
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EDITORIAL

INNOVATION, THE ONLY
WAY TO THRIVE

wo years ago, the world’s biggest lockdown was initiated to curb the rapid

global spread of COVID-19 and flatten the curve of the pandemic, which

affected lives and livelihoods worldwide. Healthcare and frontline workers
desperately required Personal Protective Equipment (PPEs), face masks, and other
medical devices for which governments around the world were not prepared.

Since necessity is the mother of innovation, Additive Manufacturing (AM) emerged
as a solution to bridge COVID-led supply chain disruptions. Several 3D printing
start-ups collaborated to address the shortage of critical medical equipment,
including face shields and ventilator valves. AM enabled manufacturers to develop
hygiene and safety products such as hands-free door handles and pedals.

—
While the world made the best of AM to navigate the crisis, India started to
work towards becoming a global manufacturing hub to cater to next-generation
SOUMI MITRA digital manufacturing and mitigate the immediate disabilities of local industries.
Editor-in-Chief To this end, the Ministry of Electronics, IT & Technology has announced a

Modern Manufacturing India
soumi.mitra@magicwandmedia.in

‘National Strategy for Additive Manufacturing’ recently. As per the Ministry,
to keep pace with rapid global manufacturing prowess, India needs to adopt an
integrated approach to AM in all segments, including defense and public sectors,
especially within the nation’s small-, medium-, and large-scale industries.

According to the newly announced strategy, innovation and R&D ecosystem will be
encouraged in the public-private partnership (PPP) mode to transform the existing
research knowledge base to develop AM grade materials, 3D printer machines, and
printed indigenous prod-
ucts for the vast domestic
and international mar-
ket. It is also slated to help

“We must prepare people to be
nimble enough to adapt to an ever-

evolving marketplace. And we must overcome technical and
help them develop skills that will be economic barriers for
valued no matter what tomorrow's global AM leaders to set
jobs are - skills like creativity, up theritf °perat%ﬁ“5""’it'h
oy . . . SUpPpOortl anciliaries in
critical thinking, probl-em"solvzng, Ingii ’ fag:iitatmg the de-
and collaboration. velopment of the domes-

- Tae Yoo tic market.

In our endeavor to
present an extended shelf-life issue, we reached out to the industry experts
to learn about the advanced technology trends that are transforming the
manufacturing landscape. We are immensely thankful to the thought leaders
for giving us their valuable time and sharing insightful views on how India’s
manufacturing sector is inching towards more progress.

As usual, we solicit your feedback to keep continuing the practice of presenting
curated content.

Who did you notice more?

‘The Official Magazine of

MODERN
MANUFACTURING =
INDIA
www kN o i

For Advertising Contact:
Murali Sundaram: +91 9740048390
murali.sundaram@magicwandmedia.in
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The manufacturing ecosystem is undergoing a massive transformation, with

more women stepping up to make huge strides and help the industry reap big

rewards with their potential.

\‘ I f women in factories

stopped work for

20 minutes, the
Allies would lose the war/
Joseph Jacques Césaire Joffre,
the commander-in-chief of
the French forces during
World War I, once famously
remarked. Joffre’s now popular
words had back then drawn
European women in large
numbers to factory premises to
work as welders, machinists,
technicians, etc.
The need of the hour had
perhaps triggered the entry
of the female workforce
into what predominantly used
to be a male bastion. However,
the percentage of women
globally is still a far cry from
what it should have been in
more than a century since
World War L.

10 | March-April 2022

Current scenario

The experience of the global
pandemic taught us that a
challenged world is an ‘alert
world’ and often challenges pave
the way for ‘changes. We have
lived through unprecedented
timesin the last two years, battling
and overcoming challenges
related to lives and livelihoods.
The uncertainty has brought
more women to the fore where
they can take charge and choose
to challenge what has been
traditionally holding them back.
Companies, in recent vyears,
have warmed up to hiring
women with the requisite
skills in various sectors, such as
Automobile, Heavy Engineering,
Mines, Earthmoving Equipment
Handling, etc. In addition,
organizations are establishing
factories with a  higher

percentage of females than
males, and there are numerous
new initiatives to encourage
women to enter the workforce.
Women are holding top positions
in various industries overall,
and have been doing excellent
work in their respective fields.
Similarly, among the Indian
Machine Tool Manufacturers’
Association (IMTMA) member
companies, we have women
holding prominent positions.
The positive outcome of this has
been that they are encouraging
other women to join the
Manufacturing industry.

To aid this positive change,
IMTMA  conducts women’s
exclusive training programs to
make women industry-ready.
Presently, over 20 female
candidates are undergoing
comprehensive training on

Modern Manufacturing India
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To aid this
positive
change,
IMTMA
conducts
women’s
exclusive
training
programs
to make
women
industry-
ready.
Presently,
over 20
female
candidates
are
undergoing
compre-
hensive
training
on ‘Design
and Manu-
facturing
of Special
Purpose
Machines’.
More such
programs
are on the
anvil.

‘Design and Manufacturing of
Special Purpose Machines. More
such programs are on the anvil.

Towards inclusive culture
Manufacturing has undergone
significant changes from what it
wasinthe1980stohow it'sbeing
done now, and engineers need
to acquaint themselves with the
new ways of manufacturing.
The mindset of co-workers and
that of the top management
is a significant challenge.
However, this is changing fast,
with women getting the same
opportunities as men.

Industry analysts see this
change already happening in
a big way. For example, most
electronic units have more than

12 | March-April 2022

Participants at the IMTMA - FEdream Women Empowerment Initiative Inaugural

60 percent women workforce.
Metrology, inspection, and design
departments are increasingly
dominated by women workers.
IT and various other sectors
deploy a large number of the
fair gender, and as automation
takes over routine jobs such as
the handling of heavy materials
along with the use of artificial
intelligence, robotics, and digital
manufacturing, we will see more
women workers in industrial
units as well.

Industries believe that
encouraging diversity, gender-
neutral growth, training,
competence building, and
having women in managerial
roles will pay rich dividends.
As more women get educated

and financially empowered,
the societal Dbarriers will
diminish. Moreover, Section 66
of the Factories Act of 1948 was
amended in 2005, permitting
women to do night shifts
provided all safety precautions
are enforced, which also bodes
well for organizations looking to
hire women workforce.

By breaking the barriers, they
can perhaps share equal space
with men in whichever field
they may be - in exhibitions,
manufacturing, policymaking,
services, or any other sphere. The
male-female divide in industries
can be bridged when females
have a say in the decision-
making  process, positively

affecting the system. M

Modern Manufacturing India
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OPED

TheIndian manufacturing sector is bouncing back and is well on its growth path.

Industry insiders share their outlook on what trends are needed to maintain

this momentum and shape the future of the sector...

Sangeet Kumar
CEO and Co-Founder
Addverb Technologies

Industry 4.0 has
revolutionized

manufacturing
COVID-19 will have a continued

impact on our lives in 2022 in
many ways. The boom of digitiza-
tion and virtualization, impacting
the course of action for every busi-
ness, will keep on accelerating.
Much has been said already about
the disruptions via Industry 4.0
and how it has revolutionized the
manufacturing space. Below are
some trends that will shape the fu-
ture of the Indian Manufacturing
sector in the coming year.

Robotics Automation
Autonomous Mobile Robots
(AMRs), collaborative robots, or
cobots, along with Al-driven in-
telligence, can automate routine
tasks and help in investing more
time in strategic activities where
human skills are most required.
They will help organizations re-
configure the future of their oper-
ations, upskilling their resources
and redesigning the production
processes to better equip humans
to work alongside robots.

14 | March-apri12022

Artificial Intelligence

Al-driven intelligence will pro-
vide numerous ways to automate
mundane, routine tasks. Every
industry today is looking to Al to
transform its operations. With the
combination of Al the Industrial
Internet of Things (IloT) and the
emerging superfast networks, the
future holds power and capabil-
ities we did not have a few years
ago. As per research, today, nearly
31 percent of production process-
es incorporate smart devices and
embedded intelligence around the
globe. India is also leading on the
same track.

Digital Twin

Digital twin, as the name sug-
gests, is a replica of a physical
asset in the digital world that
integrates the data of the physi-
cal world into the digital one and
casts the results. This can enable
companies to run a virtual sim-
ulation before making a sound
investment in a deal.

3D Printing

The additive manufacturing pro-
cess, or 3D/4D printing, can ex-
ponentially accelerate the time-
to-market for products in the
manufacturing space. It’s a highly
cost-effective technology that will
make production faster and cheap-
er and transform the concept of
mass production immensely.

AR/VR

Augmented and Virtual Reality
may contribute to a myriad of
areas for industrial manufactur-
ing, ranging from setting up new
plants and commissioning new
lines to training personnel and

from modeling the existing shop
floor to implementing predictive
maintenance. Using AR, product
developers can create 3D models
of new products and introduce
them to the assembly line. This
virtual model lets employees
check the quality of the new
product before its release.

Foreseeing India’s GDP
Growth remained fairly well
supported in 3QFY21. It re-

mains well on track for full-year
growth of around 9.5 percent. Of
late, the ease of doing business
in India has improved by leaps
and bounds, with many states
now taking ownership to attract
investments from Indian and
foreign companies. Given these
developments, a positive turn
for GDP of 8-9 percent can be ex-
pected, assuming the economy
continues on its current consis-
tent path.

Nitin Lall

General Manager

Industrial Technique Business
Atlas Copco (India) Ltd

Automotive players

await good news
In the wake of two years of mar-

Modern Manufacturing India



ket disruption, automotive manu-
facturers and suppliers are eager
for positive news. Indisputably,
2021 was a tough year for man-
ufacturers, suppliers, and OEMs.
As we enter 2022 to notice and
adapt to the many COVID-related
setbacks, some predictions that
are safe to bet on include:

Agility will be a priority

The Automotive industry has
faced various paradigm shifts in
the past year, largely driven by the
unstoppable C.AS.E. (Connectivity,
Autonomous, Sharing/Subscrip-
tion, and Electrification). These
factors impact every sector of the
industry - whether it is product de-
sign and development or manufac-
turing, distribution, sales, service,
talent, and the aftermarket.

Electrification and Platforms
The industry has embarked on
the process of electrification as
the Government has underlined
its emission reduction goals. In
the coming time, hybrids may
dominate, but light vehicles will,
in time, become electric. Elec-
tric vehicle (EV) manufacturing
looks certain to impact OEM as-
sembly plants and suppliers.

As the Giga factories are grow-
ing, battery manufacturing will
also become large-scale world-
wide. New companies entering
the market are producing only
platforms for EVs for other tradi-
tional manufacturers to use. This
will automatically speed up the
process of local manufacturing -
small manufacturing hubs based
on a standardized agile manufac-
turing principle that can be rep-
licated multiple times in multiple
locations to sell to the local areas,
reducing many of the costs asso-
ciated with logistical transporta-
tion and plant size and scale.
These will bring remarkable
changes. Engine assembly plants
and the supply chains that support
them will diminish or disappear.
Vehicle assembly will also change

www.mmindia.co.in

significantly, with lesser compo-
nents and subassemblies. Already,
OEMs are investing in battery and
motor manufacturing.

Enhanced visibility will be

a lifesaver

With the help of software, man-
ufacturers are saving the day by
managing supply chains for every
OEM. While manufacturing mi-
crochips might not help, with the
technological advancements, the
supply chain is certainly a strat-
egy that every automotive OEM
and supplier can apply. There are
tools available for supply chain
planning that can help manufac-
turers monitor inventories, deliv-
eries, shipping routes, expected
deliveries, and the impact on sales
ordersif a delivery is delayed.

IIoT

A part of Industry 4.0, the Indus-
trial Internet of Things (IloT) will
let manufacturers and integrators
provide their lines with low-cost
sensors that stream data to the
cloud for analysis.

The data analysis shows the per-
formance of the operation right
down to the component level
Post-analyzing, the data is paired
with a digital twin that enables
operations to build an accurate
representation of the process to
aid problem resolution, continu-
ous improvement, remote visual-
ization, change management, and
flexible planning.

Manufacturers nowadays are
looking for smarter, multi-con-
figurable solutions to align the
autonomy and efficiency of their
day-to-day operations with future
change, minimizing disruption
and cost while maximizing asset
output potential.

Connectivity and Autonomy

Connectivity in vehicles has
transformed the entire Automo-
tive industry in a good way. Us-
ers have increased expectations
of the same internet connectiv-

ity that they have at home in
their vehicles. The Automotive
industry is moving toward ev-
ery vehicle having a standard
software download. The configu-
rable systems can then be added
any time during the ownership
of the vehicle using the internet
through WIFI or 5G.
Connectivity will also enable
vehicle-to-vehicle (V2V) and
vehicle-to-infrastructure  (V2I)
communications that will help in
reducing accidents and improv-
ing traffic flows in increasingly
congested cities.

Many manufacturers and devel-
opers have accepted and believed
that the solution is a combination
of cameras and LIDAR with arti-
ficial intelligence (Al). Advanced
Driver Assistance Systems (ADAS)
like automatic braking are popular
features among consumers.

Zurvan Marolia

Senior Vice President Head,
Manufacturing Council
Godrej & Boyce Mfg Co Ltd

Key ICT trends

Internet of Things (IoT)

IoT is widely utilized in manu-
facturing to minimize human
intervention - from selecting
programs from a program li-
brary to production scheduling
to optimize capacity utilization
to operation sequencing right
up to packing and dispatch. The
entire cycle may be handled by
machines interacting with one
another and passing on informa-
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tion needed to perform the next
operation in a specified sequence.
These systems aid in proj-
ect-wise material planning,
production planning, tracking
factory capacities and job-loads,
production reporting, and as-
set-level planning to augment
production and operational
efficiencies. This directly en-
sures that a customer receives
a superior quality product for
the most optimum price in
the least possible time and with
visibility on the status of the
order throughout.

Artificial Intelligence

It may be utilized to give a layer
of predictability to processes by
building consistency into pro-
cesses as well as being taught
to interpret multiple signals
received from strategically lo-
cated sensors to provide early
warning signals of any poten-
tial disruption - from quality
deviations to breakdowns. Ad-
vanced systems would be able
to go a step further into self-di-
agnosis and self-regulation.

Cloud Computing and Analysis
It is the third trend to look for-
ward to. It is now simpler for
the Manufacturing industry
to implement technology that
assists in moving a company’s
journey towards smart manu-
facturing, thanks to increased
access to inexpensive equip-
ment paired with cloud com-
puting and analytics. Analysis
is where the investment in dig-
itization begins to pay back for
itself and is the meeting point
where the gigabytes of data are
used to perform iterative ‘what
if?” scenarios. This, in turn,
helps arrive at optimal solu-
tions for capacity utilization
and quality assurance, which
together can make manufac-
turing possible at optimal costs
and lead times, thus making us
globally competitive.
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3D Printing (Metal)

This is a big leap forward from
the early days of 3D printing and
has a multitude of applications in
a world where ‘batch size 1’ is be-
coming an increasingly frequent
requirement to meet the needs
of customization. It will also find
applicability in quick-working
prototypes and service and main-
tenance requirements. 3D printing
by itself is not new as an additive
process, but the development of
sintered metal as a material for
printing has opened up a whole
new set of possibilities for the
Manufacturing sector.

Use of Cobots

Cobots, bring in a factor of
‘co-working, which by their very
definition, works along with the
fact that they are more easily pro-
grammable than industrial robots
because they are capable of ‘learn-
ing’ on the job.

2022 to be positive

While the view for 2022 is pos-
itive, certain challenges remain.
A post-pandemic boom is an-
ticipated in the wake of green
shoots that have already been
apparent in recent months. In In-
dia, the cost of doing business is
a worry, and recurrent waves of
the epidemic are disrupting sup-
ply chains and manufacturing,
particularly for small- and medi-
um-sized businesses, which are
the economy's backbone.

Over the previous three quarters,
the economy has grown steadily.
Despite a glitch in the first quar-
ter, we achieved year-over-year
increase for the quarter. Both the
manufacturing and services sec-
tors have experienced growth in
recent months, with their respec-
tive PMIs reflecting increasing ex-
pansionary momentum. We are
already approaching pre-pandem-
ic levels on certain measures. Ex-
port growth has also been strong
this year, greatly above pre-pan-
demic levels. The trend is expected

to continue in the fourth quarter,
with over US$ 400 billion in reve-
nue for the fiscal year.

Praveen Shetty

Senior Director, Engineering
Honeywell Technology Solutions
Lab Pvt Ltd - Performance Materials
and Technologies

Digital twin to lead the

growth of the sector
India is on its way to becoming

a global manufacturing hub,
with the potential to add more
than US$ 500 billion annually
to the global economy by 2030.
The application of technologies
like digital twin will lead to the
growth of the Manufacturing
sector, as will innovations that
are smart, connected, efficient,
and reliable. Autonomous sys-
tems and controls are the prime
areas of investment by manu-
facturing companies.
Companies are also focusing on
their sustainability agenda, with
many declaring their net-zero
roadmaps. For the Manufactur-
ing industry, this translates into
reducing effluents and carbon
footprints and improving renew-
ables in their inputs - from ener-
gy mix to products.

There is no doubt that Industry
4.0 is the way forward for com-
panies looking to modernize
their manufacturing processes.
Connected devices and data will
play a pivotal role in improving
outcomes for this sector. A high
level of data computing capabil-
ity based on the enormous data
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available from various sensors
in the manufacturing plants is
enabling good insights for the
plant managers to improve the
safety, reliability, and efficiency
of the manufacturing units and
operation staff. Cybersecurity
by design and a resilient 360-de-
gree security approach from
edge-to-cloud, infra-to-APIs,
pipeline to delivery and supply
chain will become imperative.
The safety of employees is the
topmost priority of any manufac-
turing unit, and it is critical to en-
sure employee retention as well.
Besides ensuring physical security,
companies must invest in technol-
ogies like predictive maintenance,
which can increase the safety of
their workers. A lot of focus on im-
mersive technology-based learn-
ing using AR/VR is helping the re-
mote manufacturing units achieve
the required skills for operation
and maintenance. Finally, the in-
dustry is moving towards 4.0 with
3D printing technology, enabling
chain efficiency, reducing lead
time and costs, and providing flex-
ibility in daily operations. The in-
creased human-machine interac-
tion with the IoT will significantly
affect digital transformation.

Raghav Gupta
Director
Kanchan Metals Pvt Ltd

Towards sustainable

automation
The Manufacturing sector will

be looking for high productiv-

www.mmindia.co.in

ity and maximized sustainable
automation. At the same time, it
needs the flexibility to be able
to adapt to changing scenarios
that have become highly dy-
namic due to external factors.
Less dependence on physical la-
bor will always be a driving need.
Also, consistency in quality and
deliverables with high automa-
tion will be the target. So, with
the changing times, I see that the
Manufacturing sector will move
towards automation through aug-
mented reality (AR), robotics, and
artificial intelligence (Al).
Although there is a fear of
the third wave of COVID-19,
we are confident that the GDP
will sustain at around 8-85
in the next fiscal If we
manage our businesses with a
more eagle-eye view, we can
create a fundamentally strong
environment for the economy
to grow further.

Manish Kumar
CEO, SOLIDWORKS
Dassault Systémes

Manufacturing, the

economy barometer
Manufacturing is a key indi-

cator of the real strength of
any economy, and it has been
under severe stress in the last
few years. Following trends are
helping this industry overcome
the challenges:

Connectivity
Ability to capture and seam-

lessly share information gen-
erated from various sources
has never been easier, wheth-
er it is data generated by ma-
chines or human beings. 5G
is going to make it even easier
going forward.

Artificial Intelligence and

Data Analytics

The use of captured data and
massive compute power at
cheaper costs gives the ability
to capture the knowledge and
know-how to optimize opera-
tions predictably. We are see-
ing its massive adoption in the
fields of planning and control,
order management with per-
sonalization, real-time track-
ing, enterprise resource plan-
ning, and so on.

Onshoring

Disruptions in the supply
chain are here to stay. Over-
reliance on offshore facilities
and low inventories is causing
disruptions. Boosting onshore
manufacturing capability is
a growing trend to counter
this disruption.

Advanced Engineering

The labor shortage has hit the
Manufacturing sector pretty
hard. Reskilling is being done.
Advanced engineering is help-
ing as well. Virtual twin and
running simulations of pro-
cesses, real product usage, and
manufacturing automation are
reducing time and resource
wastage while delivering bet-
ter quality products.

Sustainability

Customers are becoming aware
of environmental and social fac-
tors. Even the cost of capital is
getting linked to sustainability.
The leading-edge manufactur-
ing firms are already embracing
sustainability, and it will become
mainstream soon. M
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Additive Manufacturing
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TOWARDS TRANSFORMATION

Where will additive manufacturing go in the next 10 years? Stephanie
Hendrixson and Pete Zelinski offer six ideas in the latest episode of the AM
Radio podcast.

hen stereolithography

was invented more

than 30 years ago,
would anyone have guessed that
3D printing technology would ex-
plode, expand, and come to change
the way that production parts are
made? Likely not. While some of
the issues around additive manu-
facturing (AM) have remained the
same, the techniques, materials,
and applications have grown ex-
ponentially. And we predict that
this growth will continue, though
perhaps in different directions
than it has thus far.
In the most recent edition of the
AM Radio podcast, I challenged
co-host and AM Editor-in-Chief
Peter Zelinski to come up with
some predictions about where
AM is headed over the next
10 years. We each shared three
ideas, summarized below.
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Six predictions for additive
manufacturing’s next
10 years:

-~

7 \ . .
no, Service parts will lead
‘@Y 40 a re-engineering of

the entire product lifecycle. 3D
printing has great potential as a
source of aftermarket and spare
parts, but only if 3D printable
files exist for those parts. In the
future, we will rely less on 3D
scanning and reverse engineer-
ing because those digital files
will exist from the beginning,
and be created as part of the
product’s initial development.

-~

/4 N .

19 , Increasingly

\ .
 and organic

irregular

designs.
There is some extent to which to-
day’s designers and engineers
hold back on using additive man-
ufacturing to its full geometric

capability, simply because the
consumers and users of 3D print-
ed items must feel a sense of
trust and recognition of these ob-
jects. As humans become more
accustomed to generative de-
signed and topology optimized
forms, the door will open to in-
creasingly complex, asymmetric,
and optimized objects, whether
they be aerospace brackets, auto-
motive engine components, or
consumer products.

'/6\’ The arrival of a new
- category of machine
shop that specializes in metal
AM parts. Additively manufac-
tured parts are unlike the stock,
blanks or even castings most
machine shops are accustomed
to handling. A new class of ma-
chine shops staffed and
equipped to fixture, locate, ma-
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chine and inspect the often ir-
regular parts possible through
3D printing is on the horizon.

Z "N \

' , More intentional materi-
& a1 usage enabled by AM.
3D printing allows for material
conservation by encouraging the
use of material only where it is
necessary, but it also increasing-
ly supports the use of gradients
and the joining of different mate-
rials. These capabilities will chal-
lenge the notion that one part
should be made of a single mate-
rial and enable more innovative
designs and better conservation
of high-value materials. Expand-
ing options for sustainable mate-
rials from bio-based or recycled
sources will also support this ma-
terial intentionality.

:/6‘, Inventors as a new cate-
- gory of manufacturers.
There is a hard line today be-
tween product development
and manufacturing, where de-
sign and ideation must stop to
enable production through in-

jection moulding, machining, or
some other conventional meth-
od. Not so with additive manu-
facturing; without tooling, the
design of the product can con-
tinue to change even as the
item goes into production — and
the inventor can continue to be
involved, even to be the manu-
facturer through 3D printing.

Z N \

' , New kinds of 3D print-
A 4 ing that we have not

yet imagined. The past year
alone has revealed a handful of
unexpected means of con-
structing parts layer by layer;
there's no telling what the next
ten might add to the available
options. 3D printing methods
that today are only in develop-
ment, only the seed of an idea
or perhaps not even in exis-
tence at all could prove to be
the next important advance in
AM'’s next decade. M

Source: Magic Wand Media

As humans
become
more ac-
customed to
generative
designed
and topology
optimized
forms, the
door will

open to
increasingly

complex,
asymmet-
ric, and
optimized
objects,
whether they
be aerospace
brackets,
automo-

tive engine
components,
or consumer
products.
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INSIGHT

FUTURE TRENDS IN AEROSPACE

Characterized by growth for decades, the aerospace industry has never been in

as deep a crisis as COVID-19. Now that the markets have returned to the levels of

growth last seenin 2006, how can aerospace manufacturersget back ontrack? The

answer lies in more sustainable manufacturing. An expert in the field explains

how collaboration will play a vital part in the recuperation of the industry.

he Aerospace industry

had been growing con-

sistently for 14 years
when the pandemic struck.
There’s no doubt that trends and
the future of aerospace have
been immensely affected by the
unprecedented coronavirus pan-
demic. There has been an expo-
nentially reduced business or
vacation travel, while airlines
have had to adjust to substantial-
ly lower levels of profitability.
It isn't all bad news. The Aero-
space sector has seen some im-
provement in the first half of
2021. Success, though, is tied to
several factors like vaccinations
and the global economic outlook,
with Chinese economic prosperi-
ty, business, and holiday travel re-
covery also having an influence.
Projections estimate the indus-
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try will be back to where it was
pre-crisis within the next two
to three years. The speed of this
recovery will vary in different
countries and regions. Neverthe-
less, over the long term, the num-
ber of new airplanes could still be
reduced by 25 percent by 2040.

Design changes and

challenges
Another big change, from an

engineering perspective, is that
airplanes will be single-aisled
rather than twin-aisled and,
therefore, less wide-bodied.
They will also be required to
have a longer flying range.
Engines and frames are close-
ly connected: one doesn't go
without the other, but with en-
gines, we can say the focus is
on sustainability. This means a

reduction in weight, noise, and
emissions and higher efficiency
with less consumption. These
single-aisled crafts must satisfy
a wide range of uses without
increasing the size or quantity
of engines.

There are different ways of ap-
proaching these design chal-
lenges. One is to find alternative
fuels using existing engine tanks,
such as synthetic fuel, biofuel,
or hydrogen. Then you have a
new engine architecture with
large manufacturers presenting
new types of engines, which is
a longer-term approach. Then
we have alternative forms of
engines that are electrified, bat-
tery-driven or electromagnetic,
or hybrid engines where current
engines are assisted by electric
power motors.

Modern Manufacturing India
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Other obstacles
If we look at the Automotive in-

dustry, it is already making great
progress with new electrified
and hybrid systems. Aerospace
original equipment manufactur-
ers (OEMs), meanwhile, are still
working on these systems, and
many of these developments are
not expected to find widespread
use before 2035. With smaller
aircraft, which hold two to ten
people, for example, these tech-
nologies could appear earlier.
Reductions in noise, weight, and
emissions will, of course, affect
how these electric systems per-
form, but there are challenges.
If there are issues with an elec-
tric vehicle (EV) like an automo-
bile then it can stop at the side
of the road. However, that’s not
an option 10,000 feet up in the
air. What’s more, batteries are
heavy when designers and engi-
neers want planes that are light-
er to travel longer distances. So,
there are technical obstacles to
work with.

For a component like the air-
craft’s fuselage, OEMs are go-
ing in two different directions.
On the one hand, we are seeing
increased use of aluminum, al-
though aircraft components re-
quire new types of aluminum
with greater strength, fatigue

www.mmindia.co.in

resistance, and other attributes.
This approach adheres to tradi-
tional aircraft designs where you
have, to put it simply, a big tube
with wings and an engine.

Another approach is to explore
other shapes of aircraft like delta
shape, blended wing body, and
strut-braced wings, or where the
engine is more integrated into
the fuselage. Here, engineers
will more likely turn to compos-
ites, or composite-ceramic com-
binations, or mixed materials.
Whether these designs become
popular remains to be seen. For
now, we can be sure that more
aluminum will be used, and
also heat-resistant super alloys
(HRSAs). HRSAs are typically
used for aircraft parts that face
extreme performance demands.
Their high strength at elevated
temperatures means the mate-
rials can retain their hardness
when facing intense heat.

However, even the best aircraft
component manufacturers can
be inexperienced in manufactur-
ing these tougher materials. This
is where Sandvik Coromant’s ex-
pertise has proved useful.

Component solutions
Sandvik Coromant offers compo-

nent solutions in response to the
growing pressure on machinists

to multi-task. Rather than focus-
ing on one machine, today’s en-
gineers can operate four or five
machines at a time, which gives
them less time or opportunities
to focus on specific processes.
But, what do we mean by a com-
ponent solution? It refers to tak-
ing a more holistic perspective,
which means it’s not just about
the tools Sandvik Coromant pro-
vides but also about assisting
with the complete process.

That was the case when a Sand-
vik Coromant customer in aero-
space was experiencing chal-
lenges when machining HRSA
materials. The customer’s exist-
ing approach required multiple
machine tools, with poor chip
control and long cycle times.
There were issues with incon-
sistent tool life and unreliable
processes, and the machining op-
eration often required full-time
monitoring by an operator.

For high-value projects like
these, the component solution
from Sandvik Coromant consists
of several stages. They include
looking at the machine require-
ments, time studies to examine
the cost-per-component, and an-
alyzing production methods at
the run-off related both to Meth-
ods-Time Measurement (MTM)
and end-user processes. It also

Projections
estimate the
Aerospace
industry
will be back
to where

it was
pre-crisis
within the
next two

to three
years. The
speed of this
recovery
will vary in
different
countries
and regions.
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If there are
issues with
an electric
vehicle (EV)
like an auto-
mobile then
it can stop

at the side
of the road.
However,
that’s not
an option
10,000 feet
up in

the air.

SAC346 - CoroPlus ToolPath for PrimeTurning action

includes computer-aided man-
ufacturing (CAM) programming
and project management of local
or cross-border projects.

These analyses revealed that we
needed to change the customer’s
programming strategy to solve its
chip-breaking problems. In com-
bination with the tool, Sandvik
Coromant’s specialists developed
a new strategy with dynamic
drive curves, which allowed us
to control the chip breaking at
every moment. We called this
new approach ‘scoop turning’
and now have a patent on it.
Scoop turning resulted in very
good savings for the customer.
In addition to chip control, the
customer also achieved an 80
percent cycle time reduction and
doubled tool life. It was able to
reduce its use of four machines
down to one, reducing the need
for multi-tasking with more se-
cure machining processes and
green light production.

This shows how a more holistic
approach can benefit a manu-
facturer’s bottom line. Software
also plays a vital role, such as
the CoroPlus® Tool Guide, which
is part of Sandvik Coromant’s
digital portfolio. Customers can
make crucial decisions on the
choice of tool and cutting pa-
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rameters before they have even
commenced production.

More sustainable turning
Aerospace manufacturers are

taking different approaches to
tackle sustainability. Neverthe-
less, Sandvik Coromant found it
was possible to develop a bespoke
solution for one customer that has
since benefited entire industries.
To help the customer perform bet-
ter turning operations on HRSAs,
Sandvik Coromant’s response
was to develop the S205 turning
grade. The insert is coated with
second-generation Inveio® coating
for high wear resistance and long
tool life, while post-treatment
technology strengthens the S205
insert by modifying its mechan-
ical properties. The material has
an Inveio® layer character-
ized by tightly packed, uni-di-
rectional crystals that create a
strong protective barrier around
the insert. This maximizes ther-
mal protection and improves
crater wear with better flank
wear resistance.

The grade is well-suited for ma-
chining components such as air-
craft engine turbine discs, rings,
and shafts. Our customers have
reported 30 to 50 percent higher
cutting speeds with S205 com-

pared with competing HRSA
turning grades, and these results
were achieved without compro-
mising tool life. S205 has since
benefitted several manufacturers
in Aerospace and other indus-
tries. These results were achieved
with a holistic approach, specif-
ically with Sandvik Coromant’s
PrimeTurning™ ethos that allows
all-directional turning for maxi-
mized productivity.

The PrimeTurning™ methodol-
ogy is based on the tool enter-
ing the component at the chuck
and removing material as it
travels towards the end of the
component. This prioritizes all-
important metal removal rates
for faster, quality production
and changeovers. In some cases,
our customers have completed
production runs with just one
tool changeover when, with a
competitor’s tool, they would
have needed five.

Aerospace may be facing one of
its biggest crises yet, but there is
light behind the clouds. Sandvik
Coromant continues to support
all the leading aerospace OEMs
in their post-pandemic recovery
by marrying sustainability with
better tools and optimizing cut-
ting parameters with a holistic
approach to tooling. M
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INSIDERS’ TAKE

WOMEN IN MANUFACTURING ECOSYSTEM

The manufacturing industry is undergoing a transformation with more women

contributing and adding value to it, making the sector inclusive with equitable

opportunities for all. Here we have Helen Blomqgvist, President, Sandvik Coromant,

and Mohini Kelkar, Director, Business Development, Grind Master Machines

Pvt Ltd, giving us a sneak peek into their roles as leaders in the industry and

challenges encountered in performing them, and also proffering wise counsel to

those seeking to tread the same path.

|

Helen Blomqvist
President
Sandvik Coromant

anufacturing has gen-

erally been a male-

dominated industry,
with women accounting for less
than one-third of employees.
However, the industry is at a cross-
roads, and its future is dependent
on a diverse workforce. Despite
recent progress, women continue
to be underrepresented in the
Manufacturing industry. Helen
Blomgvist and Mohini Kelkar
share their experiences of closing
the gender gap, highlighting the
opportunities that abound in the
sector and making an impact,
empowering and inspiring more
of their clan to join forces.

24 | March-April 2022

How did you get your start in
manufacturing, and what drew
you to this industry?

Helen Blomgqvist: My PhD in
structural chemistry was the cat-
alyst that set everything in mo-
tion. I then joined Sandvik Coro-
mant in 2003 asan R&D engineer
in materials characterization, uti-
lizing my PhD knowledge to sup-
port my role. My natural interest
in materials technology led me to
Sandvik Coromant. I have been
with Sandvik Coromant for 19
years in various roles, and I be-
lieve that as president in 2020, I
have proven that women can do
anything in manufacturing.

Mohini Kelkar

Director, Business Development
Grind Master Machines Pvt Ltd

Mohini Kelkar: I studied Produc-
tion Engineering because I was
interested in manufacturing
methods and the types of ma-
chines used. So, in general, man-
ufacturing technology piqued
my interest. Even though there
were no female production en-
gineers at the time, I enrolled
in the production engineering
course at VJTI, which includ-
ed subjects in manufacturing
technologies, becoming the first
female production engineer to
graduate from VJTIin 1981.

Could you please highlight some
of the common misconceptions
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“\Women currently make up
18 percent of Sandvik Coromant’s
workforce and 30 percent of
its next-generation managers,
which is higher than the industry
average. It is possible to be accep-
ted and welcomed into this indus-
try. So don't be afraid of it
Knowledge is powerful, regardless
of gender”

Helen Blomqyvist
President
Sandvik Coromant

that women have about working
in a manufacturing environment?
Blomqvist: One common mis-
conception is that women are
not accepted in traditionally
‘male-dominated’ industries
such as manufacturing. This is
largely due to the values associ-
ated with the male gender role
in workplace culture. Howev-
er, according to the Bureau of
Labor Statistics, nearly 1 mil-
lion women entered the labor
workforce in the United States
in 2021. This demonstrates that
attitudes are changing, and
women are prepared to enter a
stereotypically male-dominat-
ed industry.

Furthermore, there are many
successful women in manu-
facturing who are the brains
behind many exciting projects.
And the number of women
employed at Sandvik Coromant
confirms this. Women cur-
rently make up 18 percent of
Sandvik Coromant’s workforce
and 30 percent of its next-gener-
ation managers, which is higher
than the industry average. It
is possible to be accepted and
welcomed into this industry. So
don't be afraid of it. Knowledge is
powerful—regardless of gender.

Kelkar: Manufacturing set-ups
are constantly changing. There
is a significant difference be-
tween how manufacturing was
done in the 1980s and how it
is done now. Hence, it is criti-
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cal for women and men to ed-
ucate themselves on the new
manufacturing set-up. For ex-
ample, now that Industry 4.0
is gaining popularity and most
shop floors are well connected
digitally with offices or deci-
sion-makers, knowledge upda-
tion, rather than misconcep-
tions, plays a more important
role here.

Can you discuss some of the ma-
jor challenges that women face
while working in the Manufactur-
ing industry? How would you like
to approach these issues?
Blomqvist: One of the biggest
challenges women face is based
on perceptions and gender ste-
reotypes. However, the Manufac-
turing industry is facing a major
skills gap, with research predict-
ing that there could be 2 million
manufacturing jobs available by
2025. In fact, manufacturing em-
ployment in India has dropped
by almost half in the last five
years, to 27 million. As women
hold less than 30 percent of man-
ufacturing jobs, there is a great
opportunity for women looking
to enter this industry. Another
challenge relates to maternity
leave. Studies have shown dis-
parities between the career paths
of women and men following
childbirth. For instance, only
28 percent of women work full-
time three years after childbirth,
compared to 90 percent of men.
Besides this, 17 percent of wom-
en leave employment completely
in the five years after childbirth,
whereas this is as low as 4 per-
cent with men.

To address this, industry lead-
ers must do more to encourage
women into this industry by
demonstrating the possibilities
and potential out there. They
must also ensure they are flex-
ible and more accommodat-
ing of commitments outside of
work. Rigid workplaces will
miss out on skilled workers.

Kelkar: The biggest challenge
is the mindset of co-workers
and the top management of the
company. However, it is chang-
ing very fast, and women in
manufacturing are increasing
their numbers every day. The
shift is also due to an increase in
the number of female directors
or owners, as well as next-gen-
eration daughters, stepping into
and successfully running their
father’s business. Women are
also getting increasingly ambi-
tious and finding jobs at high-
er levels in the Manufacturing
industry. At the same time, the
industry is also accepting them
very well.

The challenges will be fewer
with time because of digital
manufacturing and automa-
tion. The jobs that were done
manually in manufacturing
earlier are no longer required
to be done manually. Most
Manufacturing industries have
adopted automation in material
handling and other labor-in-
tensive jobs in a massive way.
So, the challenge for women to
lift heavy things is no longer
there. Moreover, while operat-
ing the machine, there is a lot
of digitalization and minimal
physical work, which is why it
is now much better for women
in manufacturing.
Furthermore, companies should
address the male-female divide
in industries at the top level once
they have established a gender
equality policy or hired a certain
percentage of female employees.
Also, more decision-making po-
sitions should be given to wom-
en to truly convince them that
they are capable of doing more
than just clerical work. Once
there is a female decision-maker
in place, the effect will be notice-
able down the line.

What skills do you believe are es-
sential for success in today’s Man-
ufacturing industry?

Accord-
ing to the
Bureau

of Labor
Statistics,
nearly 1
million

women
entered the
labor
workforce
in the Unit-
ed States
in 2021.
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Studies
reveal that
only 28
percent

of women
work full-
time three
years after
childbirth,
compared
to 90
percent of
men. And,
17 percent
of women
leave em-
ployment
completely
in the five
years after
childbirth,
as com-
pared to

4 percent
of men.

Blomqvist: Critical thinking
and flexibility are two essential
skills for those working in man-
ufacturing. As a result of digital
transformation and the fourth
industrial revolution, manufac-
turing now encompasses many
different roles and technologies
that require highly skilled in-
dividuals who can adapt to a
changing landscape.

Workers in manufacturing
must ask questions and apply
logic and reasoning to pin-
point strengths and weakness-
es, which necessitates critical
thinking. Flexibility ensures
workers can carry out vari-
ous tasks, from operating ma-
chinery on the factory floor to
working on computers. To per-
form the various tasks that the
industry now offers, this skill
also necessitates a willingness
to learn and an open mind.

Kelkar: As I previously stated,
the skills are frequently chang-
ing. The process of unlearning
and learning has to be very fast.
To be able to cope with the new
methods of manufacturing or

“There is a significant difference
between how manufacturing was
done in the 1980s and how it is
done now. Hence, it is critical for
women and men to educate
themselves on the new manufac-
turing set-up. With Industry 4.0
gaining popularity and most shop
floors well connected digitally wi-
th offices or decision-makers,
knowledge updation plays a more
important role here.”

Mohini Kelkar

Director

Business Development

Grind Master Machines Pvt Ltd

to be successful in the Manu-
facturing industry today, one
has to unlearn and acquire new
skills rapidly.

What advice would you give to
your coworkers and job seekers
interested in pursuing a career in
manufacturing?

Blomqvist: Just do it. Don't
spend time thinking about why
you shouldn'’t take up a career
in manufacturing. The indus-
try needs more women to fill
critical skill and gender gaps.
It is important to challenge

industry perceptions by mak-
ing noise and recognize the
organizations that encourage
diverse workplaces. So, look
for those organizations that
will value vyour ideas and
diversity and champion wom-
en in manufacturing.

Kelkar: Currently, India has
huge opportunities in manufac-
turing, partially due to various
other worldwide events like
the COVID-19 pandemic, the
recent Russia war, and so on.
These are creating more op-
portunities for India, and more
manufacturing will happen in
India, which means there will
be many more job opportunities
in manufacturing as a career.
For the same reason, there are
prospects for starting your own
business in manufacturing, and
there will be alternatives to be-
coming a part of the global sup-
ply chain. Many international
companies are looking into
outsourcing options from India,
so becoming a manufacturing
entrepreneur could be a viable
career option. M
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ADDITIVE MANUFACTURING
FOR SUSTAINABLE SUCCESS

More and more companies are finding out how additive manufacturing is a

viable and effective tool for design, prototyping, and production. It's becoming

an essential tool in the manufacturing toolbox. It's not just that it is novel; it has

tangible benefits for one’s business.

n a world of such rapid
business and techno-
logical advancement, it
is remarkable that today’s man-
ufacturers remain constrained
by the eternal triad of quality,
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speed, and cost. Achieving the
right balance is complex and dif-
ficult to generalize, but the good
news is that additive manufac-
turing has reached new levels.
But how do additive manufac-

turing opportunities comple-
ment conventional manufactur-
ing and transform business
models across industries?

Analysis from Jabil's 2021 3D
Printing Technology Trends sur-

Modern Manufacturing India
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In 2019

In 2021

Decision-makers at companies that use
additive manufacturing say they use the
technology for production parts today

vey revealed that additive man-
ufacturing is already enabling
unique and better ways for man-
ufacturers to serve their markets.
In the last few years, highly regu-
lated industries with precise and
rigid standards for safety and
quality, such as Healthcare, Aero-
space, Defense, and Automotive,
have positioned themselves
enthusiastically among those
championing the strategic bene-
fits of additive manufacturing.
Embracing digital technologies
will help manufacturing com-
panies across industries par-
ticipate in market transforma-
tions and not be disrupted by
them. This transition is driven
both by value metrics and the
growing momentum toward a
digital approach to manufac-
turing. As organizations open
themselves to additive manu-
facturing processes, they can
become more agile, collabora-
tive, and streamlined.

This article will discuss the four
key ways additive manufac-
turing supplements traditional
manufacturing: Quality, Speed,
Efficiency, and Creativity.

Moving from prototype

to production
Although its roots have tradi-

tionally been in ideation, de-
sign, and prototyping, additive
manufacturing has moved well

www.mmindia.co.in

Participants of the Survey said that they
didn't have confidence in the reliability of 3D
printed parts

beyond these narrow origins
to include jigs, fixtures and
tooling, bridge production, and
even modest volume parts pro-
duction. According to Jabil's
2021 3D Printing Trends survey
of over 300 decision-makers,
62 percent of participants say
their company is currently us-
ing additive manufacturing for
production parts, up from 27
percent in 2017.

This ultimately represents the
outposts of distributed manu-
facturing networks, which are
today’s reality. Global networks
of additive manufacturing as-
sets, like the Jabil Additive Man-
ufacturing Network, offer ca-
pabilities to companies that can
produce their part or product
closer to delivery. This model
takes advantage of digital agility
because one can upload design
files in Chicago, for example, to
be printed at a site in Singapore,
closer to its final destination,
thereby gaining significant sup-
ply chain efficiencies.

The additive manufacturing
industry has witnessed recent
advancements, which are un-
derpinning the case for dis-
tributed 3D printing manufac-
turing, speeding progress and
driving more practical use of
related technologies. Here are
just a few ways 3D printing sup-
plements manufacturing.

Participants of the Survey said that they
didn't have confidence in the reliability of
3D printed parts

Quality
The term ‘additive manufactur-

ing’ is elegantly self-descriptive:
objects are created (‘printed’)
through the addition of material,
one layer at a time. In contrast
to the additive manufacturing
process, traditional methods are
focused on eliminating material
or altering an object’s geometry
with subtractive manufacturing.
For manufacturers, 3D print-
ing technology has extraordi-
nary utility, producing unique
geometric shapes and complex
designs with consistent quality
and at a low cost. In fact, additive
manufacturing can make it eco-
nomically feasible to manufac-
ture a lot size of few, and in some
cases a lot size of one.

Print quality and machine reli-
ability have increased consider-
ably in recent years. This means
that 3D printers are creating
better parts with improved
dimensional accuracy and sur-
face finish. When we first asked
this question in a survey in
2019, nearly four in 10 said they
didn’t have confidence in the re-
liability of the parts produced.
That number has dropped to 27
percent of participants in just
two years.

In addition, material, platform,
and software solutions are
enabling companies to over-
come significant hurdles relat-

According
to Jabil's
20213D
Printing
Trends sur-
vey of over
300 deci-
sion-mak-
ers, 62
percent of
participants
say their
company
is current-
ly using
additive
manufac-
turing for
production
parts, up
from 27
percent in
2017.
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As more
and more
factories
implement
additive
platforms,
smarter
designs
lead to
more

efficient

engineer-
ing, lighter
weights,
greener
processes,
and overall
improve-
ments in
part per-
formance.

ed to batch-to-batch and ma-
chine-to-machine repeatability.
This makes it possible to reduce
the time and cost associated with
set-up and change-over, which
enhances the manufacturing
system’s response to new inputs
and market demands.

Speed
Additive manufacturing, com-

bined with an intelligent digital
supply chain, is helping virtual
teams across the globe collab-
orate on new designs, compare
actual physical representations
of a product, save time from
concept to prototype to pilot
to production, and even move
production closer to consumers.
When we think about this in
comparison to launching a prod-
uct in a conventional manner
— with its investment in tools,
parts, equipment, partnerships,
and time to release first articles
— the benefits of additive man-
ufacturing are compelling. It's
undeniable that additive man-
ufacturing applications can im-

pact the product development
process end-to-end.

Efficiency
Additive manufacturing leads

to a simplified Bill of Materi-
als (BOM) for a given product,
which streamlines supply chain
management and speeds produc-
tion. As more and more factories
implement additive platforms,
smarter designs lead to more
efficient engineering, lighter
weights, greener processes, and
overall improvements in part
performance. By having a simpli-
fied BOM, the entire production
process - and often the end part
or product itself - is improved.

When companies apply design
for additive manufacturing
(DfAM) principles to part consol-
idation and system-level design,
the resulting BOM consolidation
and reduction of part numbers
enable companies to realize ex-
ponential savings and, in many
cases, a more reliable product.

Another cost benefit comes from
3D printing’s ability to build high-

ly complex parts with a single
machine. With 3D printing capa-
bility, you can reduce the econ-
omies of scale associated with
large, centralized factories. The
distribution of manufacturing
across the value chain becomes
more feasible. Spare parts, rapid
tooling, and more can be made
at distributed sites closer to end
customers, reducing everything
from transportation costs to in-
ventory and warehousing costs.

Plus, by converting to a more
digital inventory, manufacturers
can free up capital, which gives
them more flexibility to develop
new products and manufactur-
ing processes and/or invest in
other segments of their business-
es. When fewer parts are held
in inventory, users can cut the
number of part bins on the shop
floor and use less on-site storage.
Reducing the BOM with 3D
printing cuts the overhead asso-
ciated with the extra documen-
tation, inspection, mass produc-
tion planning, and inventory
control. Fewer parts also resultin

Plastics

Metals

Composiles

Ceramics

Glass

What types of additive materials would your organization want to use if there were

certified versions available at a reasonable cost? Choose all that apply.
0% 10%

30% 40% 50%

60% 70% 80%

“New, innovative materials do more than help the bottom line. Ground-breaking approaches with new polymers can solve important challenges in
sustainability, healthcare, transportation, environmental care, and aerospace.”
-- Elizabeth Gardner, Senior Chemist & Materials Engineer, Jabil Inc.
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MASS CUSTOMIZATION
& PERSONALIZATION

becomes economically viable

SHORT-SERIES PRODUCTION

made practical through lower cost structures

DISTRIBUTION

gain efficiencies through local
and on-demand manufacturing

MAINTENANCE, REPAIR &
OPERATIONS (MRO)

enhanced through local production and
more efficient inventory management

Additive Manufacturing has improved the product lifecycle

less time and labor on the prod-
uct itself, contributing to extra
savings in manufacturing costs.
Additive manufacturing also en-
ables manufacturers to explore
multiple iterations and design
options in the product develop-
ment and manufacturing pro-
cess through rapid prototyping.
As healthcare, automotive, and
aerospace OEMs contend with
accelerating innovations in their
industries, 3D printing applica-
tions in manufacturing have be-
come key to keeping pace with
more proactive and agile product
lifecycle management strategies.
Similarly, the ability to change a
product mix on short notice is a
considerable benefit. Every build
on a 3D printer can be different,
therefore parts can be made to
order. Manufacturers are able
to react more quickly to chang-
ing market conditions, and they
can modify production rates to
match demand.

Bottom line - additive manufac-
turing can potentially reduce
time-to-market for a new or
refreshed product from months
to days.

www.mmindia.co.in

Creativity
Additive manufacturing’s excit-

ing potential cannot be realized
without a robust catalog of ad-
ditive materials to choose from.
At Jabil's Materials Innovation
Center in Chaska, Minnesota,
engineers, chemists, materials
scientists, and production ex-
perts consult with customers in
the development of custom, fea-
ture-rich powders and filaments
for improved performance, dura-
bility, flame-retardancy, conduc-
tivity, and lubrication.

Our survey reports growth in all
types of additive manufacturing
materials, with the most popu-
lar being plastics, polymers, and
composites, followed closely by
metals. Metal 3D printing isn't
as common as plastics and poly-
mers, but many companies use
both. That’s true today, and as we
look ahead, survey respondents
said they want to use all types of
materials in the future.

The additive process

evolution
The future of 3D printing is dy-

namic, and we're seeing growing

adoption in recent years. As we
look to the convergence of digital
technologies (including scanning,
integrated information systems,
and additive manufacturing), it is
obvious that manufacturers are
looking to these digital solutions
to gain efficiencies and speed in
the development and production
of products.

This evolution has implications
for today’s business leaders.
“There’s so much activity going
on, so much money and creativ-
ity now being applied,’ Rich-
ard D'Aveni writes in The Har-
vard Business Review, probing,
“What’s the risk if you wait?”
Indeed, as new capabilities in-
crease both the pace and power
of 3D printing manufacturing,
I am certain that successful
companies will be the ones that
choose to match this speed, rath-
er than implementing the solu-
tion by degrees.

More and more companies are
finding out how additive man-
ufacturing is a viable and effec-
tive tool for design, prototyping,
and production. It's becoming
an essential tool in the manufac-

When com-
panies ap-
ply design
for additive
manu-
facturing
(DfAM)
principles
to part con-
solidation
and sys-
tem-level
design, the
result-

ing BOM
consoli-
dation and
reduction of

part num-
bers enable
companies
to realize
exponential
savings
and, in
many cas-
es, a more
reliable
product.
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Additive
manufac-
turing’s
unique
technol-
ogies,
engineered
materials,

process-
es, and
capabilities
place it at
the heart of
the digital

transfor-
mation
underway
in multiple
indus-
tries. It's
undeniably
reshaping
how compa-
nies around
the world
design and
produce
their
products.

DESIGN

(A%

not limited by traditional
manufacturing processes

PROTOTYPES

better results through increased
variations and faster verification

SUPPLY CHAIN

optimized with fewer components,
on-demand manufacturing and

localized printing

JIGS & FIXTURES

faster, more cost-effective fabrication

Additive Manufacturing is the process of creating parts and products by depositing one thin layer at a time.

turing toolbox. If you can iterate
and improve on your designs
using 3D printing to test proto-
types, you will end up saving
time, money, and errors in the
production phase. It's not just
that additive manufacturing is
novel; it has tangible benefits for
your business.

Begin by looking to your cus-
tomers. It's essential to under-

stand what they want and how
those needs can best be fulfilled.
3D printing solutions are fun-
damentally transforming pro-
totyping, tooling, fixtures, and
production parts. Business lead-
ers who eagerly embrace these
capabilities - and design for ad-
ditive manufacturing - will be
better positioned to achieve sus-
tainable success.
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D’Aveni advises revisiting cur-
rent operations. “As additive
manufacturing creates myri-
ad new options for how, when
and where products and parts
are fabricated, what network
of supply chain assets and what
mix of old and new processes
will be optimal?" he asks.
Finally, it’s critical to investigate
the strategic implications as en-
tire marketplaces begin exploiting
additive manufacturing technol-
ogy. Manufacturing is at least a
150-year-old business and, by its
very nature, isreluctant to change.
However, we are seeing adoption
increase, and more than half of
top leadership surveyed views ad-
ditive as strategic to their business
- an increase from past years.
Additive manufacturing’s unique
technologies, engineered mate-
rials, processes, and capabilities
place it at the heart of the digital
transformation underway in mul-
tiple industries. It's undeniably
reshaping how companies around
the world design and produce
their products and Jabil has posi-
tioned itself squarely at the inter-
section of additive and traditional
manufacturing processes. M

Modern Manufacturing India
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Ecogrind RX’ Neo

5 Axis CNC Tool and
Cutter Grinding Machine

Increased productivity
Sharper gains

The Ecogrind RX®> Neo makes
manufacturing and re-sharpening
of simple and complex round
tools easy.

Higher depth of cut enables RX®
to deliver increased productivity.

Ecogrind RX® Neo also offers re-
sharpening of special cutters like
helical / spur shaper cutter and

hob cutter on the same machine.

Numerous automation features
and software options are
available to suit customer needs.

Ecogrind RX’ Neo,
the sharper way
to produce more.

“"WIDMA
WIDMA Machining Solutions Group
Kennametal India Limited

8/9th Mile, Tumkur Road
Bengaluru - 560073. India

www.widma.com
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COMPANY PROFILE

It's a unique milestone for Forms and Gears as it finishes 50 years of fixture

building. It thus makes for an opportune time to capture the feats accomplished,

honor its past, and look forward to its innovations in the future...

Large-sized component fixturing

his year marks the 50"

year of one of Asia’s old-

est and best-known fix-
ture building company Forms
and Gears. A pioneer on the fix-
ture building front, it has been at
the forefront of a number of
landmark projects in India and
abroad for over five decades.
The company was founded in 1972
by RT Varghese, a Mechanical En-
gineer from IIT Kharagpur. After
his passing away in 2001, the com-
pany has been run by his son and
daughter Reji and Annu Varghese.

34 | March-April 2022

Three generations

of employees

Reji Varghese, Managing Direc-
tor, Forms and Gears, says, “When
I joined the company in 1987,
my father put me on the Burkhart
Jig Boring machine. I worked
as an operator on this machine
for a few years. As Tool Room is
a highly specialized profession,
we have a robust apprenticeship
system, and most of our senior
management including me have
come up through this apprentice-
ship training”

“One of our strengths is our
loyal, skilled, and experienced
workforce, and we have people
whose fathers and grandfathers
worked with us. In this day and
age, having three generations
of employees working with one
company is rare and is a testa-
ment to the company and its
culture,” he adds.

Director of Special Projects,
Annu Varghese, a Masters in
Mechanical Engineering from
the University of Texas at Aus-
tin, USA, shares, “I joined the

Modern Manufacturing India



“One of our strengths is our
loyal, skilled, and experienced
workforce, and we have people
whose fathers and grandfathers
worked with us. In this day and
age, having three generations of
employees working with one
company is rare and is a
testament to the company

and its culture.”

Reji Varghese
Managing Director
Forms and Gears

company in 1993, and I have
been in the Design and Engi-
neering division ever since.
Forms and Gears’ design IP and
the skilled workforce is one of
the reasons why we have been
in the business for 50 years.”

“In fact, for around 47 of those
50 years, we did not even have
a sales department; not even
one person in sales. All sales
were by referrals and repeat
clients,” she adds.

Joint venture with

ASM Technologies
In 2018, a majority stake in Forms

and Gears was acquired by ASM
Technologies, a publicly listed
Engineering Services and Design
company. It has 1,200 engineers
in Bangalore and there is now a
separate dedicated design team
for Fixtures, Special Machines,
etc. at Whitefield.

Rabindra Srikantan, Managing
Director, ASM Technologies,
says, “We, at ASM Technolo-
gies, have seen both - promising
growth as well as opportunities

www.mmindia.co.in
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“At Forms and Gears, we have
built fixtures that have helped
our clients foster innovation,
increase productivity and save
costs for five decades now. The
award signifies the indispensable
role of fixture building companies
on the modern-day shop floor.
Smart fixtures, in particular, have
the potential to catalyze the next
revolution in the digitalization
journey of manufacturers.”

Annu Varghese
Director of Special Projects
Forms and Gears

into new industries - with Forms
and Gears joining our fold”

He adds, “Forms and Gears are
pioneers in making workhold-
ing devices. It is a company that
is built on a strong design by an
amazing team with a great expe-
rience. The impressive customer
list developed over the past fifty
years is a testament to the same.
Their domain knowledge and
value engineering capabilities
have been leveraged to expand
business from the Automobile
and Engineering industries to
other verticals like Electronics
and Semiconductor. Addition-
ally, the foray into Industry 4.0
with our very own SmartFix
4.0, which is a product built
by the best in manufacturing,
hardware, software, and ana-
lytics, places us at a desirable
vantage point. We look forward
to carrying this momentum to
expand to the western markets
by engaging with world leaders
of these industries.”
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World-class facilities
Forms and Gears has two state-

of-the-art factories at Guindy, in
the heart of Chennai, housing
one of the best-equipped private
tool room facilities in the coun-
try. The company exports fix-
tures to over 10 countries now.
It has recently added a large
number of Japanese Machining
Centers and allied equipment in
phase 1 of a four-phase expan-
sion plan.

Smartfix 4.0
In 2018, Forms and Gears

launched ‘SmartFix 4.0, which
is the world’s first-ever Indus-
try 4.0 solution for Fixtures
and Workholding. Industry 4.0
is commonly referred to as the
fourth industrial revolution and
is the ability of machines, devic-
es, sensors, and people to con-
nect and communicate with each
other via the Internet of Things.
SmartFix 4.0 has been jointly
developed by Forms and Gears
and ASM Technologies and is
a Precision Workholding De-
vice with the ability to collect,
transmit, and analyze data in a
useful format for the end-user.
Developed for the first time in
the world, it takes Workholding
devices and Fixtures into the
digital and cyberspace.

As the Fixture is in continuous
contact with the component,
it is the ideal device to collect
and analyze data at the compo-
nent level. Sensors to monitor
vibration, pressure, sequence
of clamping, component pres-
ence, etc are mounted on the
fixture. And sensors to moni-
tor oil levels, oil contamination,
and temperature are mounted
on the powerpack. The high
volume of data collected from
these sensors is continuously
transmitted wirelessly to the
cloud where it is parsed and
stored for analysis. The raw
data is then analyzed using
Data Analytics and Artificial

SmartFix
4.0 has
been jointly
developed
by Forms
and Gears
and ASM
Technolo-
gies and is
a Precision
Workholding
Device with
the ability
to collect,
transmit,
and analyze
dataina
useful for-
mat for the
end-user.
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To keep up
with the ad-
vancements
in the Ma-
chine Tool
and Cutting
Tool tech-
nology,
Workholding
technology
has also to
keep pace
so that the
capability
of the ma-
chines

and the
tools can

be fully
utilized.

Source: Forms and Gears
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Industry 4.0 is the ability of machines, devices, sensors and peE)-ple to connect and communicate with each other via the Internet of Things.

SmartFix 4.0 is that revolution in the fixture building business.

Intelligence tools and sent back
to a custom-built Dashboard of
the end-user, which resembles
their factory floor, showing all
the machines in action as well
as a quick summary on the
health of each machine, fixture,
and powerpack.

Reji says, “Over the last 50 years,
we have seen seismic shifts in
manufacturing. We used to do
Workholding for conventional
machines in the 70s which slow-
ly transformed into Fixtures for
indigenous Machining Centers
and then to advanced Work-
holding solutions for high-speed
imported Machining Centers. To
keep up with the advancements
in the Machine Tool and Cutting
Tool technology, Workholding
technology has also to keep pace
so that the capability of the ma-
chines and the tools can be fully
utilized. Over the last few years,
we have come to the conclu-
sion that the next revolution in
Workholding would be to make
fixtures smarter by making them
IoT- and Industry 4.0-enabled
and that’s how we have come up
with SmartFix 4.0. Smartfix 4.0
can also be used on existing fix-
tures, test rigs, and special equip-
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ment, making it a highly flexible
and easily adaptable system.

Winning accolades
In December 2020, Forms and

Gears was awarded the presti-
gious Confederation of Indian
Industry (CII) Industrial Innova-
tion Award 2020 under the ‘“Top
25 Most Innovative Companies’
category for having developed
Smartfix 4.0.

Talking about the award, Annu
Varghese says, “At Forms and
Gears, we have built fixtures
that have helped our clients
foster innovation, increase pro-
ductivity and save costs for five

- -

decades now. The award signi-
fies the indispensable role of fix-
ture building companies on the
modern-day shop floor. Smart
fixtures, in particular, have the
potential to catalyze the next
revolution in the digitalization
journey of manufacturers.”

“The award is a validation of
the capabilities of our expert
development team and deep un-
derstanding of fixtures, which
is the reason why the world’s
best companies trust Forms and
Gears. Our solutions leverage
emerging technologies such as
cloud computing, artificial in-
telligence data analytics, and

Cll INDUSTRIAL INNOVATION AWARDS 2020

wins Cll Industrial
Innovation Award 2020

Under the ‘Top 25 Most Innovative Companies’
category for its smart fixture device

SmartFix4.0°

Modern Manufacturing India
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Industrial Internet of Things to
power the Industry 4.0 journey
of manufacturers,” says Nikhil
Rabindra, Head of SmartFix 4.0.
The awards were announced in
a virtual ceremony hosted by CII
during the India-Portugal Tech-
nology Summit. In the event, the
apex industry body felicitated
the top 25 companies across large,
medium, and small segments for
their innovation prowess.

Built to last
Whether it’s the machine grade

castings and other input specs
used or the way the fixture is
processed, Forms and Gears fix-

www.mmindia.co.in

orms and Gears

“\We, at ASM Technologies, have
seen both - promising growth as
well as opportunities into new
industries - with Forms and Gears
joining our fold. Forms and Gears
are pioneers in making workhol-
ding devices. It is a company that
is built on a strong design by an
amazing team with a great experi-
ence. The impressive customer list
developed over the past fifty years
is a testament to the same. Their
domain knowledge and value
engineering capabilities have been
leveraged to expand business from
the Automobile and Engineering
industries to other verticals like
Electronics and Semiconductor?

Rabindra Srikantan
Managing Director
ASM Technologies

tures once installed run for de-
cades maintaining the tolerances
the fixture was designed for.
Hand scraping, for example, is a
technique that was first intro-
duced during the industrial rev-
olution in England for finishing
sliding or datum surfaces.

Due to technical advancements
and quality improvements, pro-
cessing machines have taken the
place of this old technique.

Reji Varghese says, “When you
want sub-ten-micron accuracies
on a 1-meter fixture with around
40 to 50 elements on it, we need
to control the accuracy of each
single element at each stage of
processing. Our fixture bases are
still finished using hand scraping.
This technique is used by manu-
facturers of ‘mother machines
which are super high-precision
machines used to build other
machines. For example, Yasda
Jig Boring machines guideways
are still mounted on the metic-
ulously hand scraped surfaces.
This not only results in high pre-
cision and high rigidity but also
influences the long service life of
the machine and maintains the
accuracy of every machine.

To achieve the required level of
precision and rigidity, Forms and
Gears fixtures are designed and
built in ways that set them apart
from typical fixtures. They feature
components that are designed
and manufactured with tight-
er-than-normal tolerances, as well
as improved rigidity, stability, and
vibration-damping capabilities to
ensure accuracies and long life.
The company, in its small way,
has left an indelible mark on the
Manufacturing industry in In-
dia. For 50 years, it has survived
the ups and downs of the in-
dustry - recessions, slowdowns,
technology changes, disruption,
boom, and bust.

Many people think of legacies
in material terms including big
factories, windfall profits, tech-
nological achievements etc.
Leaving an impact, though,
can be a more powerful legacy.
Sometimes what you leave be-
hind is not what is engraved in
stone monuments, but what is
woven into the lives of others.
At Forms and Gears, they have
done just that. M

Many people
think of leg-
acies in ma-
terial terms
including big
factories,
windfall
profits,
technological
achieve-
ments etc.
Leaving

an impact,
though, can
be a more
powerful
legacy.
Sometimes
what you
leave behind
is not what
is engraved
in stone
monuments,
but what is
woven into
the lives of
others - and
at Forms and
Gears, they
have done
just that.
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LINEAR MOTORS

FOR GREATER PRODUCTIVITY

Tubular linear motors are outperforming their counterparts by offering a slew

of significant benefits, including their applications in harsh environments and

automated warehousing.

LinX M Series HERO_EXPLODED

here is stored energy, and

there is kinetic energy or

movement. Motors turn
the first into the second. As with
everything else, ways to create
movement have evolved.
One comparatively recent kind
of actuation - tubular linear
motion - is gaining favor appli-
cations as diverse as machine
tool building, factory automa-
tion, packaging, printing, and
material handling.

LinX tubular linear motors
ANCA Motion is an Australian

developer and manufacturer of
motion control systems, hard-
ware, and software. ANCA CNC
Machines is its sister company.
Since 2014, ANCA has used LinX
tubular linear motors in its glob-
ally renowned tool and cutter
grinders, first introducing them
in the FX Linear and MX Linear
tool grinding machines. Custom-
ers in the precision toolmaking
industry, where micron-level
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resolution and throughput are

critical, have welcomed im-
proved surface finish, increased
efficiency, and reliability gains at
a lower operating cost after in-
corporating LinX tubular linear
motors into their machines.

Pneumatic
Pneumatic actuators have a

history going back roughly to
World War II. Today they are a
factory staple, used to quickly
(and noisily) move between two
set points.

They are a major user of electric-
ity in factories. According to one
estimate, using compressed air to
perform a task directly takes ten
times the energy of using elec-
tricity directly due to the waste
heat created. One huge bottle-
neck they can create is their in-
flexibility. Recalibrating air pres-
sure between different batches
can sometimes take hours.
Though inefficient, pneumatics
are well-understood and wide-

ly used. Depending on the size
of a factory, getting compressed
air to a source might require
multiple compressors and a
complicated reticulation system.
Leaks throughout such a net-
work are expensive.

ANCA Motion’s LinX motors,
on the other hand, work on ser-
vo-based, closed-loop control,
and changing setpoints is quick
and painless, resulting in mini-
mal time between batches. They
have an integrated position sen-
sor with 10 pm of resolution that
eliminates the need for an exter-
nal encoder, simplifies system
integration, and allows for high-
er quality and throughput. The
savings on energy costs quickly
offset the upfront cost, and the
payback period versus pneumat-
ics is generally 18 months.

Ball screw
More than a century old, ball

screw motion is still around and
used in a broad set of applications

Modern Manufacturing India
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LinX®
motors are
nimble, with
no backlash
due to their
direct drive
nature,
resulting in
zero friction
between
their forcer
and shaft.
The lack

of friction
means less
wear, better
longevity,
and better
quality for
tools or
whatever
other prod-
uct they are
involved in
making.

Source: ANCA Motion

- from power steering to moving
robotic arms. It isan indirect drive
method, using nut and thread to
turn rotational movement into
linear movement.

Ball screw motion has its use-
fulness, proven by its longevity
and also its shortcomings. It is
unable to accelerate and deceler-
ate quickly. The contact between
moving parts creates wear and
friction and requires lubricants,
which can become a source of
contamination. Wear also leads
to increased maintenance costs
and decreased performance over
time. Another source of bother
is the backlash or lost motion
caused by the necessary gap be-
tween the thread and nut.

LinX motors are much more
nimble in comparison, with
no backlash due to their direct
drive nature, resulting in zero
friction between their forcer
(a sleeve with copper coils) and
shaft (a sealed stainless steel
tube containing magnets). The
lack of friction means less wear,
better longevity, and better
quality for tools or whatever
other product they are involved
in making. They are also capable
of achieving velocities as high as
10 m/sec, meaning a major boost
for productivity.

Flatbed linear
Flatbed linear motors (simply

called linear motors) are de-
scribed as an unrolled version
of a rotary electric motor, with
the rotor (containing magnets)
being the stationary part and
the forcer (containing coils), the
moving part.

Non-factory examples include
maglev trains and railguns.
Within industrial settings, such
linear motors have found their
high precision, velocity, and
force abilities applied to mate-
rial handling scenarios and ma-
chine tools.

Another way they improve the
ball screw motion is by having
no backlash or reversal error.

A downside to this kind of direct
drive motor is its inability to be
used in harsh environments.
Mechanical stress and heat are
generated due to the attractive
forces between the rotor and
forcer. This can require the use
of a separate chiller to control,
which in turn increases the to-
tal cost of ownership. The strong
downforce causes extreme wear
of the motor’s railings, leading to
their frequent replacement.

The answer to this is a tubular
linear motor that makes full
use of magnetic flux and has

Tool surface finish ground by a
LinX®-powered machine

Tool surface finish ground by a
ball screw machine
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greater thermal stability and
an increased lifespan due to no
contact between the forcer and
shaft, with zero attractive forc-
es due to the LinX motor’s sym-
metrical design. These features
make it suitable for use in harsh
applications. This leads to a low-
er total cost of ownership and
better precision.

Knowing the company
behind

ANCA Motion’'s linear motors
were originally developed to give
ANCA CNC Machines an edge in
a highly-competitive global in-
dustry. ANCA is a world leader
in CNC tool grinding technology,
with a series of world firsts since
1974. It exports almost all of
what it makes at its Melbourne
headquarters.

The LinX series has a heritage
in tool manufacture and has a
growing list of customers the
world over. They are used across
various industries in diverse ap-
plications, including pick and
place, labeling, pressing, reject
sorting, stacking, transfer, line
distribution, and many other
material handling applications
within automated warehousing.
Besides LinX, the company of-
fers a range of servo drives, hu-
man-machine interfaces, and
control systems.

ANCA Motion has decades of
experience developing motion
control solutions and partners
with customers to build custom
solutions. This is supported by a
local team of engineering, sales,
and service experts ready to help
expand Australia’s sovereign
manufacturing capability.

Along with custom motors,
ANCA Motion supplies standard
LinX linear motors in two rang-
es: M-Series (continuous force of
80 N to 287 N, peak force of 1200
N) with IP 66 rating and S-Series
(continuous force of 335 N to 630
N and peak force of 4270 N) with
IP 67 rating. M
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VIEWPOINT

WAYS TO BUILD A LEAN CULTURE

A successful company culture is one that can be easily accepted or embraced by

everyone, from the newest employee to the highest-ranking official. Here are a

few essential, tried-and-tested tips to help one build a thriving Lean Culture...

ver time, every compa-

ny develops a culture

that may include strate-
gy, goals, etc. But it is really
about attitudes and practices
that can answer the question,
“What does it feel like to work
in a particular company?”
When people ask me how I
changed a traditional culture
to Lean, it indicates their intent
to change or transform from a
traditional production compa-
ny to a Just-in-Time (JIT) man-
ufacturer or service provider.
This transformation is not a ca-
sual thing, as a Lean company
thinks exactly the opposite to
that of a traditionally managed
one when it comes to opera-
tional approaches, underlying
attitudes, and practices. Tradi-
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tional companies are structured
into departments that make
them produce in batches, while
Lean companies are structured
into value streams that enable
a flow of value to the customer
on demand.

Two traditionally managed com-
panies might not have the same
culture. Yet, because of their ap-
proach to marketing, production,
and functional structure (batch
production structure), they may
have many similarities in them.
The list of thinking or process
examples could be endless and
underscores the point that to be-
come Lean, the traditional orga-
nization has to change. The chal-
lenge is enormous, and to build a
Lean culture, you must first build
a Lean company.

This massive change is not an
overnight job. Building Lean
culture is not a fly-by-night
operation. It is not about fix-
ing broken-down processes
or doing some rejig. It is also
not something that can be
subcontracted to middle man-
agers or below. It has to be led
by the CEO or business owner
from the front. Transforming
to become Lean is not a mech-
anistic thing; it's more about
people and, hence, it is more
of a social transformation. It's
about developing competence
and behavior in people to
reduce waste, solve problems,
and make improvements. This
is a new way of conduct and
must be taught by demon-
stration until it takes root. So,

Modern Manufacturing India
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the question is how to do it, and
where should one begin?

Lead Lean from the top
My tryst with Lean started

when I was reassigned from
Business Development to head
Operations, at a time when we
knew nothing about Lean (we
called it Just-in-Time (JIT) back
then as the word Lean was not
yet coined). I learned by practic-
ing on the Gemba for the most
part of two shifts every day.
Understanding what doesn’t
work, sometimes failing, al-
ways teaching the workers and
staff, leading the Kaizen, im-
provizing, focusing heavily on
the process and never on the
monthly results, learning when
to use which tool or technique,
etc. Demonstrating by exam-
ple helped me develop the next
level of leaders and changed
everybody’s behavior and at-
titude towards work. Our new
work-related mantra, behavior,
and description of the job had
quietly changed to:
e  When any abnormality was
observed, it had to be correct-
ed and restored to standards.

indi e
www.mmindia.co.in

We discarded accepting de-
viations. The drawing was
the master, and compliance
with it alone was mandatory.
We solved problems every
day (Kaizen). Solving prob-
lems meant preventing
reoccurrence. We would
exchange the number of
problems identified and
solved. Seeing me lead the
Kaizen effort, the workers
and staff dived deep into
it, making it a daily habit.
They stayed over beyond
work hours without pay to
solve problems. That high
was the motivation level.
Once a problem had been
solved, we set new higher
standards and went after
achieving them, aligned to
overall company goals.

In short, everybody’s (in-
cluding mine) daily work
was to comply with stan-
dards strictly, eradicate

abnormalities, identify rea-
sons that caused problems
at their grassroots level, set
higher standards and go
after achieving them... and
we were in a hurry!

Work starts with the leader,
who does not have to be an ex-
pert but is committed to improv-
ing continually. He must know
the principles, philosophy, tools,
and techniques of Lean and be
able to have conversations on
the subject. Success or failure
will depend on his involvement.
Transformation or change can-
not be managed or delegated.
The leader needs to be hands-
on and lead the change. Even
if people follow the orders, it
will not change the culture; in-
structions may be followed, but
attitudes and behavior won't
change if there is no ownership.
An old Indian Vedic proverb
says ‘As the land, so the water.
As the seed, so the sprout. As
the region, so the language. As
the King, so the people’.

How to communicate
It is necessary to tell every team

member about why you intend
to become Lean and how you
plan to proceed on this journey.
The goal of Lean is not to reduce
the headcount, so it is important
to tell them that to alleviate any
fears of retrenchment. When

l !

Transforming
to become
Lean is not a
mechanistic
thing; it's
more abhout
people and,
hence, it is
more of a
social trans-
formation.
It’s about
developing
competence
and behavior
in people

to reduce
waste, solve
problems,
and make
improve-
ments.
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With all
this work
being done
seamlessly
and concur-
rently across
all stages
of the value
stream, |
had given
my team
five ‘zero’
goals even
if they were
inordinate -
zero delays
in deliveries,
zero waste
(defect
included),
zero lead
time, zero
inventory,
and zero
accidents to
facilitate all
goals.
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we decided to implement the
JIT system three decades ago,
we had a reason why we want-
ed to become Lean. There must
be a reason why any company
wants to become Lean. Explain
these reasons to the people; let
them know why you are asking
for a change. Tell them the broad
strategy of how you intend to
implement it, when you will
start, what they can expect, and
what is expected from them.
The language must be ‘let us
do this’ and not ‘you do it. This
communication must come from
the leader to the workers and
staff and not be informed via a
circular or by delegating the job
down the line.

There is a subtle difference be-
tween showing and telling. Lean
is different in values compared
to traditional management. The
new or different value systems
need to be imbibed and exhibit-
ed in behavioral attitudes. Lead-
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ing is by example. In the twelve
to fourteen hours I spent on
the Gemba every day, I taught
them to respect the customer
by demonstrating the respect
necessary to be given to every
subsequent process within the
product manufacturing process-
es. By learning to respect the
internal customer, they began
delivering better value. When
they saw me believing in their
ability to solve problems and
challenging them to do more,
they cultivated the Kaizen hab-
it and began to do more. They
had understood the importance
of the customer, Kaizen, and re-
spect for people. The old blame
game had vanished to collab-
orative and cooperative work.
The workers felt they were a
responsible part of the change.
Trust had come into existence,
and teamwork was built. There
was nothing to fear, so the lies
disappeared. They were not

afraid to experiment with new
ideas. Truth, honesty, effort, and
earnest work were encouraged
and celebrated by all.

Dream, vision, and goals
A dream - a far-sighted vision

- is necessary to fuel your Lean
journey. The adage ‘you will be-
lieve it when you see it’ means
you need to see the possibilities
in your mind first. Only then
can you achieve it. Then trans-
late this broad picture of pos-
sibilities into the goals of the
company. Break it down into
smaller steps for teams to work
on them. The CEO must set
these aspirational goals for him-
self and the company. Stretched
goals will be reasonable. Focus
on the process and not the re-
sults. Remember, a good process
will always get you good results.
The result is the consequence of
what and how you do, so focus
on changing your processes, and

Modern Manufacturing India



the results will follow. The CEO
himself must speak to the work-
ers and staff to set the goals and
lead them in Kaizen.

When my Lean journey started,
we faced many problems. One
of them was that there were no
orders despite having good prod-
ucts. This led to a temporary clo-
sure, necessitating a turnaround
strategy to avoid an extended or

permanent closure. I began by
setting goals for myself, such as
becoming the market leader, cut-
ting costs by half, and empow-
ering workers to be responsible
for and in charge of production
without the intervention of
management. To inculcate Lean
or JIT behavior in all, give new
products protection for 8-10
years, make competition re-
dundant, develop new markets,
become India’s first actual Lean
organization, etc. I had a timeline
in mind, but we were basically in
a hurry to outperform ourselves.
With these guiding lights, I broke
them down into daily Kaizen ac-
tivities on the Gemba in every
area - from marketing to prod-
uct development to execution
to supply chain. With all this
work being done seamlessly and
concurrently across all stages of
the value stream, I had given my
team five ‘zero’ goals even if they
were inordinate - zero delays
in deliveries, zero waste (defect
included), zero lead time, zero
inventory, and zero accidents to
facilitate all goals.

Lean department or not?
My focus was on developing ev-

ery person into a leader (how-
ever unreasonable or over-am-
bitious that might sound). This
meant everyone had to learn
and master all aspects of Lean
by imbibing and adapting to
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Lean behavior. I did not think it
was necessary to set up a special
Lean department and put them
incharge of education and trans-
formation. I made it everybody’s
responsibility in their area of
work, taught by me initially and
later by my value stream man-
agers. This job was to be done
every day on the Gemba and not
from remote locations. We felt
happy with every achievement,
yet we were never satisfied as it
taught us more was possible.

In hindsight, we were lucky not
to have had people telling us var-
ious things to do. We followed
JIT leads from Dr Schonberger’s
book ‘World Class Manufactur-
ing, which incidentally is still a
good book. The fact that I was
able to put my words into action
helped to build trust. My team
saw me addressing concerns on
all fronts - marketing, product
or process design, supplier devel-
opment, problem-solving, people
development, creating a happy,
trustworthy environment, etc.
I was always talking to them
about the next goal and its ben-
efits. My experience shows that
one can transform without a
special department or group be-
ing set up for the purpose.

Social and passion vs.

mechanistic and intellect
Building a Lean culture is not a

mechanistic thing. It’s not that
you can randomly cherry-pick
some tools that will build you
a Lean culture. It is more of a
social thing, one that is part of
people’s development and trans-
formation, one that teaches in-
volvement, ownership, and re-
sponsible behavior. Passion, not
intellect, is the driver for success
here. Intellect here is useful in
Kaizen and standardization, but
success will come out of passion.
Passion motivates involvement,
intellect encourages delegation,
and delegation, in the begin-
ning, is ruinous for success. Wil

It is nec-
essary to
tell every
member of
the team
about why
you intend to
become Lean
and how

you plan to
proceed on

this journey.
The goal of
Lean is not
to reduce
the head-

count, so it
is import-
ant to tell
them that to
alleviate any
fears of re-
trenchment.
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SUPPLY CHAIN

NAVIGATING THE CRISIS

A deliberation on how the Indian manufacturing and logistics industries can

counter the global supply chain crisis...

he global economy had

been on a steady path to

recovery following the
advent of the second wave, but
the new variant has cast con-
cerns over global growth, which
would decline further if the pan-
demic continues. Rampant dis-
ruptions have already been seen
in the travel, education, and en-
tertainment sectors, leading the
World Bank to trim its forecast
by 1-1.5 percent for 2022-23.
The continued global supply chain
and logistic crisis—sizeably engen-
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dered by the pandemic—has forced
supply chain operators to acceler-
ate end-to-end automation. The
current global and domestic trade
and economic policies certainly
haven't helped either. The shut-
ting down of major international
manufacturing hubs and ports
has shored up the global price of
raw materials and intermediate
supplies for Indian manufacturers.
Adding to the accelerating crisis
was the restriction on the mobil-
ity of human capital involved in
supply chain operations, resulting

in transportation disruption, can-
cellation of cargo, cramped freight
capacity, and extensive manual
customs clearance. Consequently,
there were late deliveries, operat-
ing losses, cancellation of orders,
and reputational damage. The
factors that influence the perfor-
mance of a supply chain company
are facilities, inventory, sourc-
ing and pricing, transportation,
location, and information. The
pandemic has impacted all these
significant factors that ensure the
smooth running of operations.

Modern Manufacturing India



Adopting advanced

technologies
The short-term effects of

COVID-19 seem to be wearing
down, but the strains on supply
chain functioning have existed
long before the pandemic and
need a strong focus to bring
artificial intelligence (AI) from
the manufacturing floor to
front door delivery. Retailers
are increasingly using Al to
predict customer demographics
and their behavior patterns to
forecast demand and supply.
In warehouse management,
facility managers assist ware-
house managers in inventory
planning, forecasting, and op-
timization based on real-time
information on the products
available. Thanks to Al, appro-
priate stocking and shelf man-

www.mmindia.co.in

agement can be adopted based
on the data generated from pro-
duction, purchase orders, and
supplier delivery challans.

The Internet of Things (IoT) is
proving to be a path-breaking
technology in supply chain op-
eration management. The us-
age of IoT leads to the real-time
exchange of information be-
tween all stakeholders. This,
in turn, leads to greater speed,
reduced operational costs, and
improved decision-making on
both the demand and supply
side of the market. Building a
robust Advanced Logistic Sys-
tem (ALS) with Transport Intel-
ligence (TI) for supply chain dis-
ruption is the need of the hour,
and an efficient IoT can serve
many functions. It contributes
to optimal route planning, fore-

casts the mechanical health of
vehicles, maps their locations
and driver performance, and
ensures the security of goods
while facilitating real-time
tracking for logistics operators
as well as the end customer.

Facility management

systems
The role of facility manage-

ment providers is to assist
warehouses with a detailed
analysis of how manpower
and machine can collaborate
to achieve the fastest and most
efficient ways of loading and
unloading, stacking, and place-
ment of goods. Converting a
conventional warehouse to a
smart warehouse would need
an loT-enabled platform cus-
tomized to the requirements,
as there is no such thing as
‘one size fits all. Depending on
the requirements, automation
can be built to integrate a full-
blown facility management
system that incorporates se-
curity systems, safety, onsite
facility management, and asset
and building maintenance sys-
tems, backed by an intelligent
command control center that
can prevent, predict, and gen-
erate artificial intelligence for
better onsite facility manage-
ment of the warehouses.

Digitization is crucial

Except for the ‘first and last
mile’ of the distribution net-
work, where human interac-
tion is inevitable, digitization
of logistics and warehousing
through the deployment of
IoT, towards integrating all
back-end processes, is crucial
to maximizing value-added de-
livery with proper analysis and
real-time tracking information.
The sector is now at the brink
of transformation, fostering an
entirely new cycle of innova-
tion within the Logistics sector
and its ancillary industries. W

The Internet
of Things
(loT) is
proving to

be a path-
breaking
technology in
supply chain
operation
management.
The usage of
loT leads to
the real-time
exchange of
information
between all
stakehold-
ers. This, in
turn, leads

to great-

er speed,
reduced oper-
ational costs,
and improved
decision-
making on
both the
demand and
supply side of
the market.
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AUTOMATED TURNING-MILLING

Here’'s how Bredel has brought flexibility to automated turning-milling processes

and reduced its throughput time by more than half with an Mé5-G Millturn

turning-milling center from WFL Millturn Technologies.

The chain magazine provides space for 200 tools, wh.ile taking up relativly little space. The

redel, a manufactur-

er of industrial hose

pumps in Delden,
Netherlands, has invested in an
M65-G Millturn turning-mill-
ing center from WFL. The ma-
chine tool is supplied by Oude
Reimer from Hilversum. To
make the best use of the capa-
bilities of the turning-milling
center, the WFL machine tool is
equipped with a large tool mag-
azine, an automation solution
from Promot, and a jaw quick-
change system from Schunk
specially developed for this
project. With the complete in-
stallation, Bredel can produce
various parts for hose pumps
unmanned and achieve short
throughput times.
Bredel is part of the Wat-
son-Marlow Fluid Technology
Group and is the global mar-
ket leader in the field of hose
pumps. The pumps find their
applications in a wide variety
of industries, including Mining,
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Medical, and Food. To main-
tain its competitive edge, Bre-
del is always looking for ways
to improve productivity and
optimize processes. The new
automated WFL M65-G Mill-
turn is an excellent example
of the continuous investment
strategy at Bredel. The new
turning-milling center will
eventually replace an older ma-
chining center from WFL. At
the moment, all programs and
components are gradually be-
ing optimized and transferred
to the new Mé65-G.

Combining machining
processes

Bredel has not only replaced the
old CNC machining center from
WFL due to its age and capabil-
ities, but also because it wishes
to use the new machine for pro-
duction for 120 hours per week,
with staff required for just one
day shift. To achieve this, Bre-
del has opted for an automat-

long broaching tools can be seen in this photo.

ed production process. Bertus
Groteboer, Senior Manufactur-
ing Engineer, Bredel explains,
“The decision to opt for a new
turning-milling center was al-
ready on the cards. At the end
of the 90s, we had already de-
cided that we would only invest
in machines that could perform
both turning and milling opera-
tions. Although these machine
types are much more expen-
sive, the ROI is significantly
better. This is because machin-
ing processes can be combined,
which means that two separate
machines are no longer neces-
sary. Bredel can therefore fully
machine pump parts with both
turning and milling operations
in one clamping.”

Producing pump parts as

a set
The new WFL M65-G has a

nominal center distance of
2,000 mm. Both spindles have
an output of 56 kW. The two

Modern Manufacturing India
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Challenges:

Bredel wanted to invest in machines that could perform both turning and
milling operations.

It wanted to replace its old CNC machining center from WFL due
to its age and capabilities and also needed to use the new machine
for production for 120 hours per week, with staff required for just one
day shift.

The company was looking for a machining center with essential elements
to allow for an unmanned production process and a high degree of

flexibility.

Solution:

The new M65-G Millturn. With the new automated turning-milling
center that can machine small batches flexibly, Bredel has reduced the
throughput time for a set of pump parts from three days to just one day.

The manufacturer can respond much more quickly to urgent orders.
Bredel now aims to achieve 5,500 spindle hours per year with the new

Mé65-G Millturn.

spindles and milling spindle al-
low for complete machining of
workpieces. “In this project, we
actually focused on unmanned
production. The production cell
takes the material out of the
storage and after machining,
places the finished workpiece

www.mmindia.co.in

back in the storage without
any human intervention. Here,
it is important that various
workpieces can be produced
interchangeably. In this way,
we can produce the different
parts of a pump as a set, with
the advantage that we can sell

Bredel has fully automated the WFL M65-6 Millturn with a gantry loader and jaw quick-change system. (

and paint faster. To make this
possible, the machining center
must have several important
elements that not only allow
for an unmanned production
process but also has a high de-
gree of flexibility”

Optimization in small

details
In order to machine a wide va-

riety of parts automatically,
Bredel has equipped the turn-
ing-milling center from WFL
with a large chain magazine.
The magazine has room for a
total of 200 tools while taking
up relatively little space of just
a few square meters. The mag-
azine'’s special feature is that it
can accommodate tools with a
length of up to 900 mm. This
was a particular requirement
of Bredel to be able to store
long broaching tools. “For this
project, we took a critical look
at the cutting tools. A work-
ing process can always be im-
proved, and the tools play a
crucial role. Take, for example,

Putus of Br;deland Tim Wentink)

To make the
best use of
the capabil-
ities of the
turning-mill-
ing center,
the WFL
machine tool
is equipped
with a large
tool mag-
azine, an
automation
solution
from Pro-
mot, and a
jaw quick-
change
system from
Schunk
specially de-
veloped for
this project.
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Thanks to
the new
automated
turning-mill-
ing center
that can ma-
chine small
batches
flexibly,
Bredel has
reduced

the through-
put time for a
set of pump
parts from
three days to
just one day.

Source: WFL Millturn Technologies GmbH & Co. KG

combined tools to reduce tool
change times or special tools
that can perform a process
much faster. All these little
things help reduce throughput
time and lower the cost of the
workpiece. This is the only way
businesses in the Netherlands
can continue to compete with
the rest of the world,” believes
Groteboer. To machine gearings
and grooves, Bredel has devel-
oped a special broaching tool in
consultation with WFL. Usual-

Source: WFL Milltu
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The Bredel team is delighted with the new turning-milling center.

The gantry loader can handle workpieces as well as jaws and gripﬁers.

ly, the tool needs a feed force of
100 kN, which was not achiev-
able even with the WFL ma-
chine. The adapted version has
a feed force of just 30 kN. Previ-
ously, the shaping of gear teeth
in a part took half an hour. The
process now takes just 1.5 min-
utes using the adapted broach-
ing tool.

Throughput time more

than halved
Thanks to the new automat-

Mb5-G
MILLTURN

ed turning-milling center that
can machine small batches
flexibly, Bredel has reduced
the throughput time for a
set of pump parts from three
days to just one day. What's
more, the manufacturer can
respond much more quickly
to urgent orders. “We have
optimized the design of many
workpieces to make the best
possible use of the machine’s
capacity. Parts for mill-
ing-turning operations have
therefore become more com-
plex. For this reason, we have
created a digital twin of the
machine together with Sie-
mens and WFL for simulation
in the Siemens NX CAD/CAM
software. In addition, we have
integrated some cycles from
WFL, such as measurement
cycles, process control, and
engraving into Siemens NX.
This means that we can pro-
gram complex parts offline
quickly and reliably.” Bredel is
aims to achieve 5,500 spindle
hours per year with the new
Mé65-G Millturn. M
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EVENT SNAPSHOT

The first co-branded machine tool mega show in Taiwan, TIMTOS x TMTS 2022,
held from February 21-26 at Taipei Nangang Exhibition Halls 1 & 2, concluded

successfully. Highlights...

IMTOS x TMTS is not
T only Taiwan's largest

trade fair since the on-
set of the pandemic but also the
world’s first machine tool mega
show in 2022, with 950 exhibi-
tors in 5,100 booths. The event
drew over 40,000 online and of-
fline visitors from all over the
world. The online exhibition,
which continues until March 21,
has attracted visitors from more
than 20 countries and regions.

Online participation and

offerings
In response to border con-

trols, the show featured ‘On-
site Guide for Online Visitors
‘Sourcing Taiwan Machinery’,
‘On-site Guide for Media Tour’,
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‘Live Tour @ Showground,
‘Media Eye on TIMTOS x TMTS,,
‘Podcast Live, and ‘TIMTOS x
TMTS Online’, among other on-
line services for international
visitors and media.

Daily live updates from the
show floor were provided by
‘Live Tour @ Showground,
‘Media Eye on TIMTOS x TMTS,,
and ‘Podcast Live. More than
25,000 people have watched
and listened to the videos and
podcast episodes. Furthermore,
high-profile attendees such as
Mighty USA, EMIL Macchine,
Faustino Pittori SRL, Hommel
GmbH, and Siemens Turkey
were directed to the show-
ground where they developed
real-time relationships with

selected exhibitors through
500 online sessions. Foreign
buyers were particularly inter-
ested in processing equipment,
multi-axis machining centers,
and laser cutting machines.

Global response
Max Martinelli of Faustino Pit-

tori, Italy, expressed gratitude to
the organizer TAITRA, for offer-
ing the On-site Guide service, a
video-guided tour, which pro-
vided an excellent opportunity
to learn about the latest products
from key suppliers and discuss
future collaboration prompt-
ly. Bo Jean from Mighty USA
appreciated the video-guided
tour since it allowed him to get
a 360-degree view of each piece

Modern Manufacturing India
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of equipment while conversing
with the exhibitors. Internation-
al media were especially pleased
by Taiwan’s machine tool man-
ufacturers’ outstanding R&D
skills. In addition, the ‘On-site
Guide for Media Tour’ proved to
be extremely useful in facilitat-
ing remote interviews through-
out the pandemic.

Industry trends
The Machine Tool industry

adapts to future trends and ac-
celerates digital transformation
and improvements. New busi-
ness models and solutions have
been developed for emerging

Source: TAITRA
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industries such as Semiconduc-
tors, Green Energy, Electric Ve-
hicles, Health Care, and Aero-
space. This year’s TIMTOS x
TMTS garnered a diverse range
of attendees from a variety of
businesses. TSMC, AIDC (Aero-
space Industrial Development
Corporation), Formosa Heavy
Industries, Hon Hai Precision
Industry, Chang Gung Medical
Technology, Nan Ya Plastics,
and CSMC (China Steel Machin-
ery Corporation) were among
the major domestic visitors.

Success stories
The show proved to be an

ideal platform for conducting
business conversations, explor-
ing networking opportunities,
and striking deals. Exhibitors
were elated with the on-site
orders. Within the first three
days of the show, KAO MING,
the main Taiwanese vendor
of hydraulic radial drills, sold
out all the drills on exhib-
it at its booth. On-site orders
were also received by RONG
FU, a leading band saw pro-
vider; CASTEK, an expert
in EDM drilling machines;
MYLAS, a significant lathe
maker; HEAKE, known for its
5-axis mills; and SUN FIRM,
a leader in flatbed lathes.

Extended online show
The TIMTOS x TMTS 2022 on-

line exhibition remains open
until March 21. HIWIN, VIC-
TOR TAICHUNG, Hartford,
FANUC, and SAN YUAN have
been the most popular exhibi-
tors at TIMTOS x TMTS Online.
Overall, exhibitors at the event
showecased their solutions from
thelast three years, both on-site
and online. The next season of
TIMTOS is set to premiere in
March 2023. M

Within the
first three
days of

the show,
KAO MING,
the main
Taiwanese
vendor of
hydraulic
radial drills,
sold out all
the drills on
exhibit at
their booth.
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Intelligent Fixtures
A breakthrough Industry 4.0 solution for Fixtures.

Smartfix 4.0 is a unique Industry 4.0 solution for all
types of Fixtures and Workholding which uses
Data Analytics and Artificial Intelligence to give the
user a lot of useful information like:

* Tool Wear Analytics

* Cost Per Component Analytics

« Vibration Alerts

 Declamp Alerts

« Output of Fixture and Machine

« Predictive Maintenance of Fixture and Machine
* Analytics of Operator Efficiency

« Historical Analysis of performance of machine,
powerpack, tools and fixture

« Powerpack oil level and oil contamination alerts

Smartfix 4.0 can be installed on existing fixtures
also and is the most cost effective way of making
the entire machining set up Industry 4.0 enabled.

For over 45 years Forms & Gears has been supplying Precision RV Forms & Gears LLP
Machining Centre Fixtures to the world's leading Auto OEMs and MF 11, SIDCO Industrial Estate, Guindy,

Machine Makers in Japan, Germany, UAE, Qatar, Thailand, Turkey,

Indonesia and all over India.

Chennai - 600 032, Tamilnadu, India
Call +91 77570 53326 or email us on
marketing@rvformsandgears.com

www.rvformsandgears.com
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