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Changing definitions
of success
The COVID-19 pandemic has created a new world, which
demands an evolved approach to every function in the business, be it
manufacturing of a product, marketing, sales or customer engagement.
In case of marketing, marketers across the globe are ardently looking to
drill down the challenges that the customer, brand and the organisation
could experience in such a scenario and then formulate the modus
operandi to face these challenges. At the same time, customer behaviour
has evolved in unprecedented ways during the pandemic and each
customer today wants a tailor-made solution for his requirement. This
customer is realistic and extremely selective in his choices.
Going forward, there will be changing definitions of marketing
success, shifts in engagement standards and practices, evolving skill sets
and processes, and smart data management strategies and tactics. With
this, business leaders need to adjust to new normal and understand &
analyse how their organisation’s approach should be in the face of new
customer habits and challenging economic times.
When the crisis first surfaced, we at Publish Industry India
too were pushed to the War Room, analysing various information
distribution and promotion models for our magazine readers as well
as customers, that include innovative digital products, e-magazines,
virtual interactions and virtual summits, to name a few, which have
been quite successful since the last 4 months.
We will continue with the trend, providing you with the right
information relevant in today’s context, assisting you in getting useful
leads and ideas for your technology and business requirements, in turn
helping you turn the current disruption into an opportunity.
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Dr Ravi M Damodaran,
CHIEF TECHNOLOGY OFFICER,
GREAVES COTTON

The industrial history is full of events
that trigger debates on robust de-risking
mechanisms and lessons not learnt.
And now, the COVID-19 pandemic is
triggering clueless debates on alternative
manufacturing systems and practices.
Recent arguments for manufacturing
automation to emerge from the
pandemic are a politically correct
manifestation of the silent desire of
our business leaders to reduce the large
number of low productivity labour force.
The Indian discrete manufacturing
industry, long guilty of complacency in
the areas of productivity improvement,
while reaping the short-term benefits
of labour arbitrage, is feeling the heat
on competitiveness from even the ‘high
cost’ countries. The added costs of poor
infrastructure and unreliable power
have industry leaders frequently looking
out for government reliefs at each
budget, failing which, pins their hopes
on the Almighty for a good monsoon.
And for the past two decades, more
often than not, good monsoons have
always come to their help, which means
all ‘costs’ for productivity improvement
are moved to the next year.
6
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GUEST | EDITORIAL

“THE COVID-19 PANDEMIC
CAN BE SEEN AS AN
OPPORTUNITY TO FIX
HISTORIC ILLS”
In a populous country like India,
where the demographic dividend will
continue to reap for the next 30 years and
where manufacturing still relies on low
value additions, automation is generally
not the right strategy for productivity
improvement. And a pandemic is no
reason to alter this thinking. Pandemics
are temporary disruptions. Economic
development and creation of jobs is a
permanent necessity. There cannot be
a universal manufacturing strategy for
a country or even an industry. Discrete
manufacturing can choose to opt between a
highly automated manufacturing, a highly
skilled labour force or a combination of
the two. This depends on factors, such
as scale & complexity of manufacturing,
cost of poor quality in the end-product
and the nature of competing markets.
Companies have to evaluate themselves
on these factors before deciding on only

automation as a fix.
The current COVID-19 pandemic can
be seen as an opportunity to course correct
and fix historic ills in our manufacturing
industry. In the short-term, the temporary
low demand gives ample time to conduct
serious training of our labour force
in productivity tools. The resultant
improvement in labour productivity and
product quality will pay for itself. In the
medium term, one should train or hire
engineers to create in-house capability
of manufacturing systems improvement
taking advantage of digitalisation tools.
These newly acquired skills should be used
to devise custom solutions in-house for
further productivity improvement using
digitalisation technologies, thus doing away
with the need to hire workers as growth
picks up. It will also drive the growth of
domestic automation and the data analytics
industry, therefore creating high value jobs.
In the long-term, this allows for correction
of wages upwards to compensate the higher
skills, hence putting more disposable
income in the hands of employees that will
spur demand for high value products. The
ones who implement these simple steps will
emerge as the winners. ☐
EM | Aug 2020
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Chiron Group takes comprehensive steps to secure its future
The Chiron Group recently started far-reaching steps to secure the future of the Group, which includes the bundling of production and
assembly in Tuttlingen and Neuhausen o. E., the concentration on service & sales of Stama products at the Schlierbach location and
the sale of Scherer Feinbau GmbH, based in Alzenau. Giving his views on a realignment of the Group, which is essential, Vanessa
Hellwing, MD, Chiron Group, clarified, “These measures will entail cutbacks. At the same time, we are bundling our production
capacities, strengthening the precision and medical technology sector through cooperations with relevant partners. We are also further
intensifying the successfully launched activities in the field of Additive Manufacturing. We made all these decisions after thorough
analysis and careful consideration and are convinced that we are pursuing the right strategy for a successful reorientation in the
interests of our customers.” Also, while expressing his thoughts, Dr Armin Schmiedeberg, Chairman of the Supervisory Board, Chiron
Group, said, “We have carefully examined all the alternatives and consider the initiated reorganisation as necessary and future-proof.”

LANXESS launches Group initiative for e-mobility
LANXESS is aiming to further strengthen its market position in technologies relating to new mobility. In the future, all activities in
this area will be managed by a Group initiative for e-mobility. The new strategy unit will be headed by Philipp Junge, Business Unit
Head, Rhein Chemie. Explaining the modern mobility, Anno Borkowsky, Member of Board of Management, LANXESS, expounded,
“Modern mobility is one of the most dynamic growth sectors worldwide. LANXESS has a lot to offer here, from our high-tech plastics
for electric vehicles to specialty chemicals for batteries. We want to expand this offering significantly, coordinate it more precisely
and position it even stronger in the market.” In addition, the company is a manufacturer of numerous specialty chemicals that
modern battery systems cannot do without, such as phosphorus chemicals, hydrofluoric acid and flame retardants. Furthermore, the
Group is working on the commercial production of lithium, the key component of lithium-ion batteries. The companies aim to use the
plant to extract battery grade lithium from brine produced during the bromine production process at LANXESS.

Cushman & Wakefield reports India third in Global Manufacturing Risk Index

Cushman & Wakefield, property consultant, recently released its Global Manufacturing Risk Index (MRI)
report that proclaimed India third, which is one place higher than the previous report, in the list of most suitable
locations for global manufacturing among 48 nations in terms of cost competitiveness and operating conditions.
This is because in the backdrop of the COVID-19 scenario, the government has reiterated its agenda to launch
fresh measures that would give a boost to setting up of a more conducive environment to make India a
manufacturing hub, as per the consultant. The annual Global MRI scores each country against 20 variables
that make up the three final weighted rankings that cover conditions, cost and risk. These 48 countries were
from Europe, Americas and the Asia-Pacific. Stating his views on India’s position, Anshul Jain, MD – India &
Southeast Asia, Cushman & Wakefield, averred, “At a time like this, India ranking amongst the top three on the
most suitable locations for global manufacturing comes as a shot in the arm for the country.”

Vitesco Technologies & Padmini VNA to
set up JV for BS-VI powertrain tech

Vitesco Technologies recently equally partnered with Padmini VNA Mechatronics to set up a joint
venture company for select powertrain technology solutions that meet the new BS-VI emission
standard for the domestic market. As per a release, the product range of the new joint entity 'PV
Clean Mobility Technologies' will be focusing on sensors and actuators as well as fuel delivery
modules for passenger cars, commercial vehicles and two-wheeler markets. It also noted that the
two partners are also working together with their local customers to increase vehicle efficiency and
reduce emissions. Discussing about the company’s commitment, Anurag Garg, Head, Vitesco
Technologies India, asserted, “Our commitment to clean air is fully aligned to local legislative
norms. Apart from that our `in the market, for the market’ strategy ensures that our powertrain
technologies are affordable for local markets.” Similarly, Kabir Bhandari, Co-owner, Padmini VNA
Mechatronics, cited, “Together we are pursuing the mission of shaping the future of clean mobility.”
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BASF signs preferred supplier partnership with Jaguar Land Rover in Asia Pacific
BASF, Coatings Division, and Jaguar Land Rover (JLR) recently signed a cooperation agreement with Glasurit and R-M, premium
refinish paint brands of BASF, to support the development and implementation of JLR’s Global Body & Paint Programme covering 16
importer countries and markets in the Asia Pacific. Under the agreement, the partners will commit to a long-term strategic collaboration
that enables them to exceed the industry standard in vehicle body repair and paint refinish. The partnership includes the supply of
refinished products and colour-matching solutions. Talking about the commitment towards the partnership, Mike Hill, Global Strategic
Account Management, BASF Automotive Refinish Coatings Solutions Europe, elucidated, “The Global Body & Paint Programme offers
a balanced approach, taking care first and foremost of the body shop business infrastructure, for example, in facility planning, tooling
and technical compliance. Glasurit and R-M experts, together with the JLR Programme Manager, will support body shops to be more
profitable through our unique ABS, tailored to improve JLR’s body shop operations and grow commercial opportunities.”

EMAG acquires Scherer Feinbau to expand its product range and customer base

EMAG recently acquired Scherer Feinbau which benefited both the partners. On the one hand, Scherer's CNC vertical lathes are
marketed worldwide by EMAG, while on the other hand, EMAG is expanding its technological know-how with this takeover. Most
notably, the aforementioned years of experience in the field of brake disc machining plays a role here, as Markus Heßbrüggen,
CEO, the EMAG Group, confirmed, “Over the past few years Scherer has developed robust solutions for this application, which
will continue to be of great importance for the automotive industry in the future, across all types of drives. We expect new market
impulses and development chances from this know-how.” Heßbrüggen went on and said, “As a result, the EMAG Group is today
one of the few manufacturers that covers the entire process chain from soft to hard machining with its production systems and
can boast a wealth of application know-how. With the takeover of Scherer, we are continuing the road to success.”

Siemens announces Solid Edge 2021
Siemens Digital Industries Software recently announced the 2021
version of Solid Edge® software, which includes design capability
enhancements, such as new subdivision modelling and improved
reverse engineering performance with new deviation analysis. A new
Artificial Intelligence-powered adaptive user interface to predict next
steps and a seamless integration with 3dfind.it, an intelligent 3D model
search engine powered by CADENAS, can be used to save valuable time in the upfront design phase.
This version provides the speed one needs to get the most out of the entire engineering process — maximising productivity while decreasing costs. With an
emphasis on usability enhancements, Solid Edge 2021 users experience productivity gains with Solid Edge 3D CAD and Solid Edge CAM Pro. New capabilities in
Solid Edge Wiring Design enable users to prepare the layout of industrial control panels and new shape search and concept modelling capabilities make finding
existing components and developing new ideas faster and easier than ever before. Sharing his views, Ricardo Espinosa, R&D Engineering Manager, Kimball, said,
“Solid Edge 2021, in my opinion, is the best Solid Edge release in years. There are a lot of things that will make the design process easier for our engineers.
Subdivision modelling is very powerful; having the ability to easily incorporate organic shapes into our product designs, within the Solid Edge environment, is a big
deal for us. Having the process contained in one software solution, without the need for importing, exporting and translating data, is very important.”
Putting across his thoughts, Jason Inglis, Senior CAD System Administrator, Ditch Witch, asserted, “We’ve recently committed to modelling full wire harnesses,
and the updates in Solid Edge 2021, especially the routing and harness design functionalities, are going to be huge for us. This gives the opportunity to take full
advantage of our Digital Twin, seeing where the wire harness will be and how they will interact within the product before the machine is finished, avoiding the need
for costly prototypes.” Enhancements have been made across the Solid Edge portfolio, which include fast, accurate 2D layout of industrial control panels with new
cabinet panel design capabilities, an optimised integration between flow and structural simulation, a new searchable post processor database and improved roughing
and adaptive milling capabilities to accelerate Numerical Control programing and enhanced cloud-based collaboration options, with the introduction of Teamcenter®
Share, which can be used with Solid Edge to synchronise desktop files to secure cloud storage.
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“There’ll be more of
investment by way of
consumption than by
manufacturing capability”
… cites Deepak Pahwa, Group Chairman, Pahwa Group and MD,
Bry-Air (Asia), in a tête-à-tête with Anvita Pillai. In this discussion,
he elaborates on the importance of dehumidification in the pharma &
automotive sector, changes expected in the business and more. Excerpts…

Dehumidification/moisture control solutions
were important across all stages of the pharma
sector. Now, on the pretext of COVID-19,
how do you think the importance of these
solutions is going to change?

We are in the space of air quality management for industrial, commercial and residential
segments. One thing that is paramount for the pharmaceutical products & drugs is
moisture control to produce materials properly and for a longer shelf life. So, COVID or no
COVID, moisture control solutions are going to be important for the pharma sector.

Other than the pharma sector, how is
the dehumidifier solution going to help
the automotive industry, especially with
EVs being an agenda the industry is
looking forward to?

We are now looking at a smart precipitous transition to EVs, more so in the next five years,
in India. Now, whatever we plan on doing has to be on the back of local manufacturing of
one essential item – the battery, which is a composition of cells. Currently, a lot of batteries
are being made in India by importing cells, but the government has been talking very
actively about developing capacity to manufacture cells in India for the last two years. Our
company, Bryair, developed & patented a technology for producing ultra-low dry air 8-10
years ago, which brings the two technologies of dehumidification & creation of dry room
together for all the companies invested in cell manufacturing in India.

Besides the fact that there is a pandemic
going on, it is important to innovate
to cater to the now changing demands
of the customer. In what ways is your
organisation innovating to adapt to the
changing market demands?

I don’t think we will be affected by COVID-19 at all. On the contrary, I believe, the business
will grow. The investment plans may get slightly delayed; but unlike other sectors, there will
be continuous investment for us from the food, pharma and li-ion battery manufacturing
sector. I think, there’ll be more of investment by way of consumption and not by
manufacturing capability.

How has the COVID-19 period changed
the situation on your manufacturing shop
floor? How are you prioritising employee
health and safety during this time?

Assuming a potential step by step growth, we have taken adequate measures on our shop floor
for employee safety. Considering our productions are voluminous, the average manufacturing
space that is a portion to our worker is about 500-1000 square feet per person. So, COVID or
no COVID, we are distanced sufficiently & are taking other hygiene measures, too.

Going forward, what is going to be
your approach for a resilient business
which is prepared for a situation like
the present pandemic?

For starters, our current manufacturing plants are in Gurgaon and two of our new plants are
in Manesar. So, we have capacity and we can easily shift production. Also, now, everyone
is learning everyday how to coexist with COVID-19 by becoming several times more careful
than what we were during the beginning of the pandemic. So, unless something drastic
happens, we don’t see ourselves coming under the threat of a complete business stop.
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“All companies should do
their bit to ease the strain of
dramatic business changes”
…says Jesal Mehta, Founder and CEO, Aavenir, in this
interview with Juili Eklahare. Jesal discusses the partnerships the
start-up has ventured into, how offering a few of its services for free
has helped and what goes into raising funds for start-ups. Excerpts…

Aavenir is looking to solve the workflow
challenges that businesses face in acquiring
vendors or goods, contract management and
invoice management & payments. Can you
tell us how you are working towards bringing
a solution to this dilemma?

Most organisations face challenges in streamlining the work that flows within the
source-to-pay cycle resulting in lack of visibility, longer cycle time, inefficient tracking
of supplier performance against negotiated terms, overpayments, missed deadlines,
and overlooked discount opportunities. Aavenir source-to-pay solutions - RFPflow,
Contractflow, Procureflow and Invoiceflow bring together people, process & technology
to drive innovative business outcomes for the businesses today and into the future.

Last year, your start-up partnered with
ServiceNow, which has enlarged the reach of your
products. Do you have any more partnerships in
the line to help expand your business?

Yes, we have partnered with consulting firms like Mainspring, to help our clients
realise the true potential of Aavenir solutions and help them with the migration from
legacy toolsets to Aavenir solutions.

Your start-up recently raised a $2 million funding
from Accel to expand the business. Has it become
easier for start-ups to raise funds in the current
situation, given there are other such examples?

The process for start-ups to raise funds has never been quick and easy. Investors
would like to know and vet the company, team and idea over a period of time. Giving
them 9-12 months of ‘validation’ cycle with regular checkpoints allows them to see the
real progress instead of projections on PowerPoint slides.

Your company has provided a few of its services
for free to aid businesses as they work from
home. What were the advantages of this step?
How can other start-ups, too, be inspired to do
their bit to help other businesses?

I believe all companies should do their bit to ease the strain of dramatic business
and social change. As the COVID-19 pandemic tests the resiliency of customer
bases, start-ups must proactively assess & manage the near-term impact to their
top line. Doing so has provided us an opportunity to build customer loyalty & expand
the customer base.

What do you have envisioned next for your
start-up?

We would like to continue to enhance our existing source-to-pay solution portfolio
on ServiceNow. In the next few months, we want to make sure that the Aavenir
solution’s data can seamlessly flow between other ServiceNow products and
applications to make it fit perfectly within the existing ServiceNow ecosystem.
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O P I N I O N W O R L D A F FA I R S

What next in

India’s

growth story?
– Navoch Mohanayak, Director, Frost & Sullivan
– Lakshmi Narasimhan, Senior Consulting Analyst,
Growth Implementation Solutions Practice, Frost & Sullivan
During the India Ideas Challenge summit hosted by the US-India
Business Council, the Indian Prime Minister addressed the country’s
position as a safe and reliable trading partner post-COVID-19. With all
eyes on India’s ability to rise to the challenge, the PM highlighted India
as a land of openness and emerging opportunities. We present some
of the key sectors highlighted in the PM’s speech that we expect to
ride this wave of growing optimism in India’s growth story.
Large population providing huge scope for IT penetration
India has been one of the top contributors to the global IT sector with
nearly 500 million users actively using the internet, as per the Internet
and Mobile Association of India’s (IAMAI) Digital in India report. Fintech
and e-commerce are likely to gain more prominence as India transitions
towards a cashless economy and more Indians enter the workforce.
An abundance of opportunities in agriculture
The pandemic has once again highlighted the importance of the
agrarian economy. Increasing investments in infrastructure facilities
and promoting food security will position the country as a preferred
investment destination for the food processing sector, which is expected
to be worth half a trillion dollars by 2025, according to Invest India.
Will healthcare of the 2020s be the IT sector of the 2000s
for India?
The pandemic could be the critical breakpoint that was needed
for India to revamp its healthcare delivery system. Going forward,
increasing the investment in equipment & medical facilities in public
hospitals and further impetus on domestic manufacturing could be
the key growth drivers.
Clean energy new India
Recent investments in solar and wind projects are steps in the right
direction towards India’s adoption of clean energy sources. With an
12

ambitious target of achieving 450 GW of renewable energy by 2030,
expect this sector to see a rapid scaling up of capacities.
One giant leap for Indian aviation
Passenger traffic is expected to nearly double in 10 years, according
to Frost & Sullivan’s analysis. India remains well-positioned to become
a critical part of the aircraft manufacturing supply chain, provided it
takes appropriate measures to ‘Make in India’ attractive. Recent
decisions to favour the setting up of aircraft Maintenance, Repair and
Overhaul (MRO) facilities are a step in the right direction.
Strong defence and space capabilities
The government’s recent decision to increase the FDI limit in defence
from 49% to 74% is a shot in the arm for India’s defence sector. The
focus on local investment in defence production and restriction of
imports will go a long way in India’s path to self-reliance in defence.
The big infra push
National Infrastructure Pipeline, launched recently, aims to enhance
India’s infrastructure and help the country become a $5 trillion
economy by 2025. The government has planned to increase the
share of rail freight to 50% in 2030 with the introduction of dedicated
rail freight corridors and multi-modal transport network.
Digital technology to drive financial inclusion
The government’s push towards financial inclusion and emphasis on
digitisation would immensely benefit the rural population. There is a
huge opportunity for lenders to monitor the repayments and provide
customer-specific offerings in digital-enabled microfinance products.
COVID-19 has reshaped the global order and has placed India as
one of the top alternatives to China-based global supply chains. Stability
in decision making and adopting flexible policy positions that support
business activity remains key in converting these growth opportunities.
EM | Aug 2020
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AUTOMATING DESIGN-TOMANUFACTURING LIFECYCLE

10 key strategies to win

Speeding up new product development cycles, improving product quality and increasing
yield rates happen when manufacturers integrate diverse design and manufacturing
systems encompassing mechanical design, electrical design, design simulation & analysis,
Computer-Aided Manufacturing (CAM), inspection, work instructions and ERP
systems, creating a unified design-to-manufacturing platform. The Cover Story discusses
the 10 ways design-to-manufacturing roadmap manufacturers are relying on closing the
gaps between designers, engineers, quality management and production teams.
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A new era of manufacturing has arrived, which is differentiated
by the focus on how to deliver excellent customer experience at a
magnitude. It’s evident from plastics manufacturers who serve
multiple industries to the world’s largest manufacturers
producing millions of products annually. What the smallest to
largest manufacturers all have in common is a new intensity to
excel for customers in the dimensions of customisation, cost,
production flexibility and quality.
Take a closer look at the factors driving manufacturing’s
inflection point, which shows why integrated real-time systems
that provide personalisation at an extent of what it’s going to
compete and win in the manufacturing today and in the future:
• Customers are becoming collaborators in creation more
than ever before. Most manufacturers today are integral
members of supply chains and are directly affected by the
rapid product change requests their customers receive
from OEMs and globally recognised manufacturing
brands. The existing approach to Configure, Price and
Quote (CPQ) provides personalisation to a point. It’s
going to take a new approach to give customer more
freedom to be collaborators in creation than CPQ allows
for today. And that freedom starts by giving customers the
opportunity to define a product model just once.
• Customers want greater visibility in every phase of
manufacturing. Starting with verifying their product
function, specs are being interpreted accurately, product
designs can scale for manufacturability and they have a
constant view of costs. Their need for visibility is so great
that manufacturers who have integrated their diverse design
and manufacturing systems together are getting more orders
and are growing faster than their competitors.
• Customers say short-notice production runs are the new
normal, rewarding manufacturers who can provide them
with business and more growth. Knowing how to make
workflows more efficient so that valuable production hours
on the shop floor can be freed up is a must do to grow.
Manufacturers who have integrated their simulation,
electrical, CAM, inspection, work instructions and ERP
systems into a design to manufacturing workflow know
when they’ll have short-notice production runs available.
• Customers’ product designs are more configurable with a
corresponding increase in materials costs, making real-time
cost estimation a must-have. In this era of smart connected
products, the accelerating product lifecycles relied on to
create them and costing tools are needed to provide real-
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time estimates in seconds. Designers and engineers need to
continually check their designs against cost targets and that
manufacturers relying on quoting and product configuration
tools are delivering 100% accuracy in their quotes.
• Customer quality audits are more frequent and dataintensive, giving those companies to manufacture a
competitive edge with integrated design. It’s becoming
increasingly common for customers to ask for quality
assurance test results to be included in every product
shipment they receive. The more regulated the industry, the
more in-depth the quality assurance report & analysis needs
to be. Aerospace & defence, energy, regional & national
governments, life sciences and medical products are all
asking for more in-depth quality reports and are increasing
the frequency of plant visits to complete the periodic audits.
Taking together all the reporting requirements, in-plant
audit visits are making an integrated manufacturing system
essential, with design to manufacturing delivering the most
reliable, repeatable results.

Turning inflection point into growth
The more integrated product design, engineering, quality
and production are the more likely a manufacturer is going to be
able to flex and scale in response to customers’ demands. Product
models need to be defined only once in the CAD system to serve
as the multifaceted information need of each phase of
manufacturing. When simulation/FEA, electrical, CAM,
inspection, work instructions and ERP systems all synchronise
on a common product model, product quality improves,
customer delivery dates get met and new products are delivered
on time. Taking on short-notice production runs that deliver
higher revenue and margins become possible.
Taking a design to manufacturing approach to integrate every
aspect of manufacturing makes it possible to fulfil the customers’
requests of cost breakdown analysis by product configuration
with their larger orders or audit data to meet global quality
standards. Its inflection point is also being driven by the need to
speed up new product development cycles, constantly improve
product quality and find new insights into how yield rates can be
increased. The future belongs to manufacturers who seize
intelligence and use it to compete and win more customers. By
unifying the diverse systems of simulation/FEA, electrical, CAM,
inspection, work instructions and ERP systems, manufacturers
can accelerate their time-to-market for new products, meet tight
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Product models need to be defined only
once in the CAD system to serve as the
multifaceted information need of each
phase of manufacturing

customer delivery dates and improve quality.
In adopting a more concurrent and integrated design-tomanufacturing process, engineering, quality and manufacturing,
teams need to take more of a lifecycle-based view of each product,
relying on their CAD systems’ representation of product models
as a single source of the product definition. When designers,
engineers and manufacturing teams aren’t using the same product
definitions, product quality drops fast. Production machines and
the teams running them don’t receive accurate work instructions,
and suppliers send components and materials that don’t match
the product design. When there is an accurate multifaceted
definition of every product model in the CAD system, product
models can serve as the single source of a product definition, and
all changes to the product at the Bill of Material (BOM) level can
be propagated automatically through all functional areas.

Benefits of design to manufacturing strategy
Integrating design, engineering, quality and manufacturing
systems enable teams to share design information in real-time,
alleviating costly delays in projects and finding the root cause of
quality problems before they cause production delays. The
better the consistency and quality of collaboration and
communication, the higher the probability of new products
being delivered on time and at a high quality level.
Another benefit is how a design to manufacturing platform
enables all departments to use all the data in real-time, alleviating
the need for data extraction, translation or individualised
analysis. When an entire organisation is sharing the same system
of record, which is the product model, late product design
changes can be made without a significant impact on the
products’ delivery schedule. One of the most valuable strengths
of a design to a manufacturing platform is its ability to propagate
from design to manufacturing in real-time. Often, customers ask
for last minute design changes in response to their market’s
changing needs or to be more competitive. Having real-time
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integration at the foundation of a design to manufacturing
strategy enables every member of the team to immediately
understand and react in real-time to what customers need.

Increasing innovation while cutting costs
Manufacturers that adopt a concurrent and integrated designto-manufacturing process — where their CAD, simulation/FEA,
electrical, CAM, inspection, quality management, work
instructions, ERP and Manufacturing Execution System (MES)
software are synchronised with CAD systems’ product definitions
serving as the central product definition — can increase their
quality and innovation while cutting costs in three key ways.
1. Speed time-to-prototype
Syncing the diverse base of systems enables manufacturers
to reduce the time-to-prototype exponentially while increasing
the product quality. When centralised product models managed
in CAD systems are the main product definition that engineering
and manufacturing rely on, teams have the analytics, data and
information they need to take action in the language or lexicon
they speak. As a result, companies adopting this approach are
seeing a proliferation of new product prototypes with fewer
initial design and prototype errors while also protecting against
and future production issues.
2. Foster collaboration
Manufacturers who adopt a design to manufacturing
approach to manage the lifecycles of their products free up
engineers and production teams to work interactively and solve
manufacturing challenges faster. Manufacturing product
engineers can use design to manufacturing environments/
platforms to evaluate new product designs earlier in the product
development process. And manufacturing scheduling teams can
look at the impact of new models on existing shop floor workflows,
as well as wear and tear on new machines. This results in the
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One of the most valuable strengths of a design to
manufacturing platform is its ability to propagate
from design to manufacturing in real-time

ability to both increase manufacturability and reduce costs.
3. Pursue CPQ selling
The total available market for a manufacturers’ product
increases, given that the manufacturer can offer customers
and distributors flexibility in product designs. Taking a
lifecycle-based approach, where the centralised product model
serves as the single product definition company-wide, can free
medical product manufacturers up to pursue a CPQ and
product configuration strategy. This can deliver higher gross
margins by attracting customers who otherwise would not
have purchased devices.

10 ways to design manufacturing to drive revenue
Companies that excel at providing customers the freedom
they want today for customising products stand the greatest
chance of dominating their markets five years from now. Designto-manufacturing is the roadmap manufacturers are relying on to
close the gaps between designers, engineer’s quality management
and production teams. Presented below are the 10 ways designto-manufacturing drives more revenue:
1. Eliminating disconnects between what engineering designed
and what manufacturing can produce leads to more sales at
higher gross margins. Design to manufacturing closes many
gaps between engineering and manufacturing, enabling
manufacturers to improve time to market and also create,
design, produce and sell more profitable, customisable
products. By unifying simulation/FEA, electrical, CAM,
inspection, work instructions and ERP systems into a single
platform, manufacturers are driving higher gross margins,
too. Real-time integration enables all these systems to share
engineering and manufacturing data, further closing
configuration gaps and driving more revenue.
2. Opens new global markets by being able to personalise
products at scale, increasing the Total Available Market

EM | Aug 2020

(TAM) revenue size and growth. Localising products doesn’t
have to take months or years. When a design to manufacturing
strategy is in place, product managers, markets and engineers
only have to change a product model once for a new national
or regional market. Design to manufacturing increases the
speed and scale of global expansion by simplifying product
configuration management over lifecycles.
3. Real-time fine-tuning of new product features that specific
customer segments want is now possible using design to
manufacturing, accelerating sales cycles in the process. When
designers, engineering, quality and manufacturing can see how
their product designs impact customer delivery dates via the
design to manufacturing platform, both teams can work with
the product management to fine-tune product requirements in
real-time to unique customer needs and drive more sales.
4. Speeding up product development lifecycles for new
customisable products, that more perfectly meet customers’
requirements, delivers new revenue as a major benefit of design
to manufacturing. Most of the new product revenue ramps
sharply up in the first six months, following the launch of a new
product. By capitalising on the unique cadences or clock speeds
of every step in the production process, design-tomanufacturing platforms enable manufacturers to reach a new
level of customer responsiveness and product quality and
maximises the launch revenue. By unifying these diverse
systems, manufacturers are slicing through the performance
paradox of product configuration, delivering excellent quality
products while meeting challenging delivery dates.
5. Closing product configuration gaps with design to
manufacturing improves customer order accuracy, fulfilment
speed and product quality, creating greater customer loyalty
and follow-on sales. The gaps between simulation/FEA,
electrical, CAM, inspection, work instructions and ERP
systems, cost the manufacturers’ valuable time that’s spent
solving order problems instead of excelling at each customer
order. When these two systems are orchestrated on a common
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Integrating design, engineering, quality and
manufacturing systems enables teams to
share design information in real-time

design to manufacturing platform, time-to-customer improves
due to the unique cadences or operating speed of each system
being synchronised with each other. The result is a greater
follow-on revenue from satisfied customers.
6. Extending the sales of best-selling products, by adding new
features to the product, without disrupting existing production
workflows, is possible using a design to manufacturing strategy.
Design to manufacturing is based on a single, unified product
data model stored in the CAD system that flexes changes as
customers’ preferences shift to new features or options. The
best aspect of having a unified product data model is that the
existing one being used in production can be duplicated and
then modified to support product line enhancements fast.
Design to manufacturing extends the life of best-selling
products by managing the many feature and product attributes,
including effectivity, product modularisation, product model
definition and master data models.
7. Improves the balance of revenue across configurable products
to sell higher margin models while reducing margin exposure
for the less profitable configurations using the insights gained
from the design to manufacturing platform. When design,
engineering, quality and manufacturing all share the same
data and manufacturing intelligence, it’s much easier to align
the entire company on designing, selling and building the
most profitable configurable products. Design to
manufacturing closes the gaps that make expensive pricing
and profit margin mistakes happen.
8. Increase pricing accuracy and estimates by using the
automated, real-time manufacturing cost estimation capacities
inherent in the design to manufacturing platform. When each
product’s model has the system of record for essential costing
and pricing data, real-time manufacturing cost estimation
improves. Manufacturing has a greater visibility into standard,
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direct and indirect costs and can better manage production
workflows to generate the highest margins possible.
9. Quoting accuracy improves by providing sales and marketing
with a single definition of every product that can be sold in a
make-to-stock, configure-to-order or engineer-to-order
configurations, leading to more sales. Design to manufacturing
enables manufacturers to move beyond the constraints that
hold them back from pursuing CPQ and product configuration
strategies. A single product model contains all the configuration
data needed to scale from make-to-stock to engineer-to-order
without requiring manually input data or additional work.
10. Automatically propagate product and design changes across
all functional areas to accelerate new products to market
while improving product quality. Design to manufacturing
speeds up new product development cycles, improves product
quality and increases yield rates. With a single product model
serving as the master representation, the product, engineering,
quality and production can complete tasks concurrently and
further increase sales while reducing costs.

Adopting the lifecycle-based platform
Taking a centralised product model approach that scales
across the entire design to manufacturing process, combined
with a collaborative working environment, helps to increase the
levels of innovation manufacturers can achieve. A concurrent
and integrated design to manufacturing process makes it possible
for manufacturers to deliver products faster, at a higher overall
level of quality and a lower cost. It’s time for manufacturing to
adopt a more lifecycle-based approach to create new products,
ones that bring together design, engineering and manufacturing
interactively on a real-time collaborative platform. ☐
Courtesy: Dassault Systèmes DelmiaWorks
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SPECIALS

MANAGEMENT INTERVIEW

“Resilient operation
= digital transformation”
….mentions Navid Talib, Plant Operations Head, Honda Cars India (HCIL), in
his interview with Anvita Pillai. Herein, he sheds light on Honda’s manufacturing
strategy to cope up with COVID-19, how they have upgraded themselves to the
situation, the future of car ownership and Honda in the times to come. Excerpts…
How is Honda ramping up its manufacturing facilities
after the long lockdown period, with new normal
conditions, social distancing norms and a lesser number
of people available on the shop floor?
Honda Cars India (HCIL) has partially resumed productions
at both its plants following all the government regulations
and the company’s safety protocols. The company gradually
started its powertrain operations in Tapukara Plant from
June 8, 2020, and car productions in Tapukara plant and
Greater Noida from June 15, 2020. While a majority of
associates working in the corporate office, including zonal
and regional locations, continue to work from home, the
company has been following a roster-based attendance
for associates in areas that require physical presence or
minimal staffing in critical activities.
We have been progressively ramping
up our production while exercising
utmost caution in our plants in
Tapukara and Greater Noida. The
approach has been to target &
achieve safe, stable and efficient
operations. The plants have been
started with limited capacity
and lesser manpower to ensure
strict adherence to the safety and
distancing norms, which
are a must in
the
current
prevailing
scenario.
H C I L
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production has currently reached about 60% of a pre-COVID
level, which was at 25% when we resumed operations in midJune. We hope to ramp up further in the coming months and
reach pre-COVID level by the end of September’ 20.
Now, with scenarios changing on the shop floor, what are some
of the modifications implemented by Honda for employee
safety in the long run?
HCIL has been following comprehensive safety precautions,
like temperature screening, non-biometric entry and exit,
mandatory face masks, regular sanitisation & disinfection of
facilities, equipment & vehicles, no movement of associates from
hotspot and containment zones, ample placement of sanitisers/
handwash across the facility, training and awareness modules
for COVID-19 prevention to be followed in office & homes,
transport guidelines, etc. Strict social distancing measures across
offices and manufacturing plants for seating layout, marking on
the production line, partitions to maintain social distancing and
increased production tact time are being followed.
As a corporate philosophy, we are constantly striving to be a
company that society wants for to exist, & it is during such times
that these values become more relevant than ever. Resuming
operations with highest safety protocols amidst COVID-19 further
strengthens our belief and responsibility to support the country’s
economic sustainability while reinforcing our commitment to
protect community well-being through responsible operations.
How is Honda’s manufacturing attaining sustainable
production? In what ways can automotive manufacturing
practise sustainability in the time to come?
For sustainability, we have carefully planned a phased rampup at our end as well as the supplier end. We have been able to
develop the ability to screen a large number of asymptomatic
individuals and have a built a robust contact tracing with
the ability to rapidly inform and quarantine the affected
individuals. At the same time, with specialised knowledge, we
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Navid Talib, the Plant Operations Head of Honda Cars
India (HCIL), has been associated with the automobile
industry for over 25 years, with diverse experience in the
fields of 3W & 4W manufacturing, vehicle engineering
development, testing & analysis, quality assurance and
regulation formation. Prior to joining Honda in 1997, he
was a part of the Greaves Auto Unit (Piaggio) between
1992-97, responsible for complete vehicle development. He
has been conferred upon with awards like TPM Excellence
Award and Green Tech Golden Award.
created playbooks for how company business should operate
in areas that are at different readiness levels, including that of
our supplier and dealer partners. This approach ensures that
employee unions and other key players are actively engaged in
and supportive of the business continuity process.

owned Honda Certified cars from the company’s virtual market,
sitting in the comfort of their homes. With almost 350 quality
checkpoints before certification, warranty, free services and a
transparent deal with complete service history, this programme
offers complete peace of mind for the consumer.

How much of a key role has Industry 4.0 technology played in How is Honda working on ensuring a resilient shop floor
smooth restarting of shop floors? Do you think technologies operation in the times to come? What new strategies is your
will replace the workforce during this present period to ensure organisation planning on implementing the same?
compliance with government guidelines?
One thing is clear — the concept of
We have invested in the upgrading of
remote operations is here to last. Most
skills of our people while they were home
manufacturers will be unwilling to risk
and have looked at developing ideas for
facing a similar situation in the future as
WITH INDUSTRY 4.0 TOOLS, WE NEED
implementation that improve production
they experienced during the pandemic.
TO SCALE UP THE OPERATIONS AND
efficiency. We have used Additive
Remote work offers many advantages and
NOT REDUCE MANPOWER
Manufacturing as a tool to improve overall
can be implemented as a standard way of
efficiency and are moving ahead with
working if the proper rules, methods &
the strong belief that through the use of
tools are available. This, on its own, is a
industry 4.0 tools, we need to scale up the operations and not use great shift in an industry that has historically required face-toit as a tool to reduce manpower.
face contact for information exchange, collaborative problem
solving or idea generation. Resilience in Honda has been built
The automotive industry is foreseeing growth, considering on the best practices of yesterday by combining them with the
personal mobility is being deemed as a necessity now. How can digital and automation capabilities of today.
the manufacturing end of automotive cope up with the demand?
We can’t be sure of how long the impacts of COVID-19
As social distancing will continue to be the way of life, personal pandemic will last. But we can be sure that digital factory
mobility will gain more significance as compared to shared operations are better set-up to continue through any kind of
mobility or public transport. Besides new car sales, certified pre- disruption in the future. Honda embarked on the digital journey
owned cars have huge potential due to the affordability factor long before the pandemic struck, enabling our people and
for a well maintained, nice looking car. Studies suggest that the operations through technology. Purely paper-based operations
pre-owned car market as a whole and organised OE dealerships with a manual workflow have been done away with by adopting
share, which was 18% last year, will continue to grow in the digitalisation. This now requires fewer people on the shop floor
COVID scenario.
and helps us to be prepared and resilient against whatever
To cater to this demand, Honda Cars has a dedicated a pre- disruption the future holds. The ultimate objective is touchless
owned car sales programme ‘Honda Auto Terrace’ that operates manufacturing, where processes are automated and people
through our pan India dealer network. The programme has move on to roles involving more strategic decision-making. For
been recently refreshed and with it, customers can choose pre- me, ‘resilient operation = digital transformation’. ☐

‘‘
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New possibilities & technology trends
We all are starting to get used to the ‘new normal’ in the current COVID-19 pandemic situation. And
manufacturers who comprehend and take action on this new normal will have abundant openings for
growth. But one of the ways for the industry to flourish is to visualise how it can tackle the pandemic in
the present, moving forward and way after even COVID-19 leaves us. Keeping this in mind, PublishIndustry India, in association with its event partner, Altair and technology partner, Siemens Industry
Software, recently organised a virtual interactive session on ‘Manufacturing – Now, next and beyond’.
The session threw light on how, going forward, the manufacturing
operations would be, how to de-risk the operations from the human side
of things, how we need to be talking about global opportunities and what
Juili Eklahare
Features Writer
juili.eklahare@publish-industry.net
elements must the industry take into aspect while planning its strategies.
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With the COVID-19 pandemic and the nuances attached to
the manufacturing industry, manufacturing of all sizes in both
discrete and process will now need to recognise and clasp the
potentials of new developing production models and technology.
In this context, Publish-Industry India, in association with its
event partner, Altair and technology partner, Siemens Industry
Software, recently organised a virtual interactive session on
‘Manufacturing – Now, next and beyond’, where its speakers and
panellists discussed the changing face of manufacturing, how
India can be self-sufficient and the breakthrough changes
expected in manufacturing operations in the coming years.

Building world-class
The webinar kicked-off with the keynote address by Dr Jairam
Vardaraj, Managing Director, Elgi Equipments. Varadaj pointed
out that there are plenty of transactional lessons that we have
learnt in the presence of this crisis. “I would like to focus on two
structural lessons – one is that this crisis has presented to the
Indian manufacturing industry a dependence on the economy.
When it comes to self-sufficiency, it is about building in the
context of self-sufficiency in the current era that we are talking
about – it’s about building world-class and not necessarily substandard products,” he said and continued, “The second structural
lesson is the fundamental value proposition of each of our
businesses. We need to be talking about the global opportunities
and in most of our products, the global opportunity is
exponentially higher than the Indian opportunity. In order for us
to leverage it, we have to be very careful about how we build the
central value proposition of the business.”

New possibilities to use technology
This was followed by a technology presentation by Sudhir
Padaki, Director, Data Analytics, Altair. He spoke on the value of
data analytics in the smart factory. “‘Next’ in the new normal will
involve an evolution towards innovation & there will be stronger
digitalisation efforts in manufacturing,” he told the audience. He
further added, “This new normal has also created many
possibilities to use technology, for example, letting one understand
what social distancing violations are happening on the shop floor,
which could lead to any issues in terms of human contact.”

Where strategies have to be
Up next, the guest speaker of the webinar, Gowtham
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Sivabalan, Senior Director, Manufacturing & Process Consulting,
Frost & Sullivan, took over. Three aspects – the depth of
disruption, length of disruption & shape of recovery are very
vital for industries and economists to plan in terms of where
their strategies have to be, he informed.
Sivabalan also raised the question about where
technologies are going to help in the future. He implied, “I
believe there are three elements that have changed – the first
is that there will be a faster move from physical to virtual
environments. The second is that there is a strong belief that
companies will move from a centralised to a more
decentralised mode of operations. The third is that we have to
move beyond cost optimisation to be innovative.”

Increasing efficiency
It was then time for another technology presentation by Nitin
Malvadkar, Technical Consultant - Mainstream Engineering,
Siemens Industry Software. He explained how Solid Edge can
help increase product design efficiency.
“Another solution that we are excited about is Solid Edge
Electrical Design,” he put forth and continued, “We have
recently introduced a new solution called Wiring Design in
which electrical designers can create their electrical designs
from scratch. The same solution can be used for creating all
the circuits.”

Going forward & thinking beyond COVID
It was then soon time for the panel discussion on
‘Manufacturing - Now, next & beyond’, which focused on how
the manufacturing operations would be – now, next & beyond, in
terms of the challenges anticipated, operations flexibility and the
current best manufacturing practices in an organisation. The
esteemed panellists were Arundhati T, Managing Director,
Plazma Technologies; Hitendra N Mishra, Senior Vice President
& Head, Eicher Engineering Components, VE Commercial
Vehicles; Ashutosh Athalye, Senior Vice President - Technology
& Business development, Sigma Electric Manufacturing
Corporation and Chandrashekar Bharathi, Managing Director,
Ace Micrcomatic, MIT & Member, National Manufacturing
Council. The moderator of this discussion was Shekhar Jitkar,
Chief Editor, Publish-Industry India.
Jitkar shot his first question at Mishra, asking him to highlight
the major changes and transformations that manufacturing
operations were going through before the COVID-19 pandemic
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Shekhar Jitkar, Chief Editor, PublishIndustry India, in conversation with
the panellists on ‘Manufacturing Now, next & beyond’

and if he thinks those changes got impacted because of this crisis.
To this, Mishra responded, “We had a lot of things on-going
before the COVID pandemic hit us. For instance, Industry 4.0
was the order of the day. Now, with COVID-19 here, I believe
that everybody’s knowledge has been reset to zero mode. When it
comes to how things have been impacted, various interventions
where there is investment will see slow progress.”

Desire for more automation
Jitkar then went on to ask Bharathi that going forward and
thinking beyond COVID, when businesses are back to normal,
how does he think the scenario will be in terms of adoption of
technologies, including the fact that people are tending to adopt
digitalisation or new technologies to just compensate for the
lesser manpower. Bharathi answered this question in two parts.
“One is that we are certainly seeing an instant reaction from a lot
of our customers, saying that they desire more automation,” he
divulged and continued, “Their desire is to de-risk their operations
from the human side of things. In the course of that automation,
digital technologies certainly play a key role.”
Coming to the second part, he averred, “When customers
want digitalisation, what they really want is the ability to make
more profits or reduce their shop floor operation losses. From
the knowledge-base that we have, we have found a roughly 8020 split in terms of the types of issues that really impact
profitability & operational efficiency. 80% of them are fairly
low-hanging in nature. There could be, in the other 20% or 15%
of them being long-term in nature or in the process or parameter
perspective. There could be a small per cent (less than 5%)
which is labour-oriented. So, the large focus of digital outputs is
going to be on that 80%.”

Need for real data analysis, data churning &
predictive analysis
As the discussion moved forward, Jitkar then went on to ask
Athalye that while they talk about the changes that have been
happening in the manufacturing sector pre-COVID and now the
possibility of the pace of technology adoption increasing, what
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kind of strategies and approach should the industry think of to
respond to these changes, while at the same time, remain
competitive and conserve the cash. Athalye cited that it’s a
temporary period for the cash crunch, etc but obviously, the
industry is realising that it has to overcome this. At the same time,
there is a need for real data analysis, data churning & predictive
analysis in terms of better forecasting. “If one can get these digital
tools, then it will counter a buffer of what one is going to add into
the supply chain to avoid disruption,” he said.

What happens beyond COVID?
While we currently see an increased adoption of digitalisation
& new technologies, what happens beyond this phase? It’s quite
clear that it’s time the industry truly thought of something
‘beyond’ COVID. What would be the key drivers for industry
growth and what will the scenario be then?
Taking this up, Arundhati responded, “What we’re realising
is that we have to change our customers’ mindset to look on the
long-term basis. Even the ROI calculation needs to be looked at
on a longer perspective. People who are going to be able to start
now are never going to match up because there just aren’t any
more people around them to accelerate the process of
digitisation. So, we are looking at how we can get them selfsufficient by a very adaptive and agile system, so they can do
multiple kinds of jobs as they come their way.”

Handling the crisis in the most effective manner
In the current COVID situation, while the industry is
making digitalisation & new technologies a priority, it also
remains a fact that currently whatever is happening in the crisis
has really brought to the forefront the way people are being
handled. Another very important aspect for a manufacturing
person during these times is that anyone who comes to his/her
premise has to feel safe – a thought process & infrastructure that
has to be created post-COVID. The industry must see what it
can learn from the past & present and implement it for the
future to shape itself to make sure that it handles the present
crisis in the most effective manner. ☐
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DIE & MOULD FOCUS

Technology trends in the die & mould segment
Many toolmakers have recently started investing in 5-axis CNC machines. This is largely due to
the fact that a number of key die & mould components require multiple settings during
machining. Further, the need to be productive in as minimal real estate as possible, in order to
increase their overall profitability, has given rise to the need for efficient
machining techniques in these fields. This article focuses on the
Vineet Seth,
combination of special carbide tools, along with supporting CAM
Managing Director – India,
S Asia & Middle East,
Mastercam
strategy innovations to increase productivity for mouldmakers.
Within this decade, advanced carbide cutting tools used
with constant chipload CNC cutting strategies have
dramatically increased material removal rates for roughing of
mould cores and cavities. Users report roughing cycle time
savings of 25% to 50% or more versus conventional cutting
strategies, while achieving dimensions closer to near net shape
after roughing, for a more favourable impact on subsequent
finishing operations. As impressive as these roughing
approaches have been, these strategies are rarely used for
finishing cycles, which account for the bulk of the machining
time required for most mould cores and cavities. More than
anything else, reducing the time it takes to get a core and
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cavity feature down to the desired surface finish levels will
significantly reduce CNC manufacturing costs for moulds.
For some time, cutting tool manufacturers and CAM
vendors have been working together to dramatically reduce
machine cycle times when using solid carbide tools for
roughing. Now, these partnerships are expanding into finish
passes, where automated CAM toolpaths are driving innovative
cutting tool geometry and vise versa. In many cases, this new
tool support can dramatically reduce finish cycle times versus
the use of more traditional ball endmills.
Where these tools and automated cutting strategies can be
applied, cycle time reductions, ranging from 50% to better

EM | Aug 2020

FOCUS DIE & MOULD

than 80%, are being achieved routinely and with superior
surface finishes.

Tool geometry makes it possible
Ball endmills have been the go-to cutting tool for surface
finishing for decades. They are easy to program and can have a
good reach into tight areas of the part. However, for parts that
require a great deal of surfacing, ball endmills are part of the
problem rather than the solution when targeting better surface
quality along with reduction in machine cycle times.
Ball endmills must be used with very small stepovers to
reduce the size of cusps in the material. To compensate for this
staircase effect and achieve the desired surface finish, a
proportionally small effective cutting radius (e.g., typically 3-5%
of the tool’s diameter) must be used. This improves the surface
finish, but it reduces the amount of surface area engaged by the
tool. Thus, the tool must take many passes (commonly referred
to as stepovers or stepdowns) to achieve the desired finish. The
massive number of passes required to finish a part with a ball
endmill accounts for why so much time is invested in finishing
verses roughing of cores & cavities.

Circle segment cutting tools are designed to allow a small
diameter tool to have a large effective cutting radius — many
times greater than that allowed by the ball endmill. This design
reduces the number of finish passes and the depth of the cusps in
the material for a substantially better surface finish while
achieving shorter cycle times. The larger cutting radii of these
tools (up to 187 times the cutting tools’ actual diameter) allows
extended engagement of the tools with the material and reduce
the number of stepdowns required to finish the part. For example,
if it takes 30 passes for a ball endmill to finish a set of surfaces, it
may take the circle segment tool six passes to do the same work
and do it better. In this example, the 80% reduction in the number
of passes would translate into a comparable reduction in cycle
time for that surface.

Software makes it work
Consider these four different circle segment tool shapes:
1. Barrel-shape
2. Oval form
3. Taper form
4. Lens shape
Advt
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Efficient mould machining with
circle segment tool programing

Each is effective for machining specific types of surface
geometries. These surfaces can be straight or have minor
undulations and draft angles up to 7°. The tools may be used
with 3-axis CNC machines, but great care must be taken in
defining tool planes to assure accurate finishing results and
to ensure the tool is contacting the part in a proper manner.
Far better machine cycles are obtained with multi-axis
equipment, particularly machines capable of continuous
5-axis machining. When utilising a machine capable of 3+2
indexing, the ability to apply circle segment tooling vastly
improves. Moving to a machine capable of continuous 5-axis
machining and the applications for applying this technology
broadens even further. Fast & responsive controllers, with
advanced features, like high-speed look-ahead, are also
advantageous. Then there is the CAM software.
To take advantage of these tools, the programmer/
machinist must generate sophisticated programs that
continuously present the tool at a precise angle that is
dependent on the slope of the surface to be finished and the
shape of the tool at any given point in the program. The
massive amount of code required to create this type of
toolpath makes it impractical, if not impossible, to write
these programs manually.
To refine this advanced finishing strategy, the circle
segment tool designers and CAM developers worked in
partnership to coordinate tool definitions and toolpath
behaviours, particularly in the 3 + 2 and simultaneous 5-axis
machining modes. Circle segment tools can be used within
both 3- and 5-axis finishing toolpaths that the users are
already familiar with.
The programmer need only load the tool definition into
the software from downloadable libraries. Then the
machining operation applies the appropriate tool
compensation for ultra-high efficiency finishing. Proficient
multi-axis programmers can also fine-tune parameters to
make a good finishing toolpath even more efficient for
specific surface requirements.
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Manufacturing laboratory evaluations
During the development process, toolpaths for high efficiency
finishing were tested extensively in a manufacturing lab. Testing
involved cutting an other-worldly, ten-surface demo part
designed to provide at least two realistic applications for
comparing the performance of each of the four circle segment
tool shapes with that of a ball endmill. It took the ball endmill 100
minutes & 34 seconds to machine all the surfaces in succession.
Circle segment tools accomplished the same work in 30 minutes
& 34 seconds. This represents an aggregate cycle time reduction
of 70%. In all instances, surface finish was demonstrably better.

Assessing the opportunity
What does all this mean to the individual mouldmaker? First,
it is certainly not time to throw away the ball endmills. There are
many surfacing applications where they are still necessary. On the
other hand, for some parts and features, dramatic finishing cycle
reductions, achieved with circle segment tools, may be able to
subtract numerous hours of CNC machining time from the types
of cores and cavities one currently machines. Better finishes also
lower costs by reducing manual polishing requirements.
The evaluation of this new finishing strategy is easier if one
already has multi-axis equipment and the CAM software. It is a
simple matter to select circle segment tools and insert them into a
program one has already run and adjust stepover/stepdown to
achieve a cusp height, similar to the one produced by the old ball
toolpath. Minimal changes will also be required to obtain proper
tool plane and tool axis control. Then one should simulate the
program with feeds & speeds identical to the ones used previously
for the ball endmill. This simple test of time comparisons is likely
to be a real eye-opener for many mouldmakers.
Circle segment tools and associated toolpaths constitute an
emerging technology with so much potential for reducing
manufacturing costs and lead times that mouldmakers cannot
afford to overlook them. ☐
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Growing business through relationships,
customer satisfaction and technology
King Machine, LLC was into aerospace work always but required an elevation in
technology and tools to compete on newer airplane programs. That’s when it bought
CGTech VERICUT. This case study explains how King Machine has greatly benefitted
from the software, from reviewing run time budgets to creating inspection sketches.
King Machine, LLC had always done aerospace work but for
older airplane programs that were drawing based. They didn’t
have the ability to work effectively with newer, digital only
programs designed in CATIA. “The company needed an upgrade
in technology and tools to compete on newer airplane programs,”
explained Dale Lyski, Vice President and General Manager, King
Machine, LLC, and went on, “The first thing we did after the sale
was complete was invest in technology. We purchased CATIA,
VERICUT and a Brown & Sharpe CMM.”
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Achieving better machining efficiency
“We don’t actively pursue turning only jobs,” said Lyski
and added, “We focus on what we do best – high speed
machining of large aluminium structures.” Structural
aerospace parts for the fuselage, leading edge, trailing edge
and wing fill up the 13 CNC machining centres in the 26,000
sq ft facility in Mukilteo, Washington. The first new machine
added to the shop floor was a Matsuura MAM72-100H. It’s a
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King Machine purchased a chip pucker and a coolant recovery
system to save money. They create a fair amount of swarf by
hogging out large pieces of aluminium billets.

(left) The Matsuura 5 axis are both armed with 240 tools each
(centre) The Fastems 20 pallet system is shared between both
Matsuura machines & has room for 10 more pallets and addition
of another milling centre
(right) Rick Huffman loads fixtures onto one of the Makino’s two pallets

five axis, high speed horizontal, with 240 tools and a 42”
work envelope. They also added a Fastems cell with 20 pallets
and two loading stations.
“We sold out the capacity on the Matsuura rather quickly,”
commented Lyski and continued, “So, we added a second
Matsuura MAM72-100H to the 20 pallet cell. The two
machines share the Fastems system and there is room for a
further expansion of ten more pallets and one more five axis
machine.” As the number of orders increased, Rick Huffman,
Production Manager, King Machine, LLC, saw the need for a
slightly smaller machine. “Not all the new orders were suited
for the larger Matsuura 5 axis machines,” he explained and
went on, “To achieve better machining efficiency on some of
the smaller parts, we purchased a four axis dual pallet Makino,
a 51nx horizontal to take up the task. We are near reaching
capacity on that machine already but are ready to add a
second one next to the first.” Most of the parts built are
shipped to tier 1 Boeing suppliers.

every bolt and every tombstone. “Not all the tombstones are the
same,” cited Madison and went on, “They are different shapes
with a variety of different fixtures and dimensions, so modelling
them is essential to preserve the equipment. When one is rolling
stuff around on five axis, one has to be aware of everything. A
pretty standard practice in the estimating department is to put a
part on a machine that is a tad larger than the machine’s work
envelope. With everything modelled out on all our machines,
we will know right away if it is even possible. We can spin the
machine around manually and confirm if it is good to go.”

Success with VERICUT
One of the first calls King Machine’s new ownership made
was to CG Tech’s Scott Michalek. Lyski asserted, “Our opinion
is that VERICUT is the best of its kind on the market, and it is a
product our programmers have experience using. We’ve always
had great success using it and can’t imagine using anything else.
No investment in technology is complete without it.”
John Madison and Dave Jennings are King Machine’s
programing Gods and echo Lyski’s thoughts about VERICUT.
According to Jennings, with the complexity of modern aerospace
components and the speed of the machines, it is 100% mandatory
to have tool path verification in order to be able to do the work.
King Machine uses VERICUT’s machine simulation for all the
machines and finds it especially useful on the high-speed four
and five axis milling centres. They model every tool, every nut,
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Bringing in effectiveness
Operators at King Machine won’t even run a part unless
they are 100% positive that it was proved out in VERICUT
first. “VERICUT gives us a lot more confidence in what we
do,” divulged Jennings and went on, “It makes me a faster
programmer because I know it will catch any errors. It allows
us to do things, like be more aggressive on our rapid clearance
planes, without worrying about making a mistake that could
cost time and money.”
VERICUT doesn’t just assist the programmers, it instils
confidence in the people operating and setting up the
machines. “The guys in the shop never doubt that what we
give them will work,” continued Madison, “There is no trial
and error, only cutting on deliverable parts right out of the
gate. The guys are doing set-ups on at least eight part
numbers a day.”
Jennings and Madison use VERICUT’s simulation for
more than just maximising cutting paths. Creating inspection
sketches and reviewing run time budgets are easily done
right from the VERICUT software. “It takes only a few
minutes to generate an inspection sketch,” described
Jennings and went on, “Click on a few features and it
documents the dimensions of those features.”
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Assisting in double-checking budgets
When King Machine quotes a job and is awarded a
contract everything has a budget. Madison and Jennings
double-check those budgets by using VERICUT. If estimating
has 45 minutes in the budget but the simulation proves out at
55 minutes, they know to go back and see where the problem
is. Sometimes the solution is to move it to another machine
for better efficiency but sometimes not. As programmers,
they always make it a point to beat the time given to them by
the estimating department and 90% of the time they do
thanks to VERICUT.

Growing with customer satisfaction
Going forward Lyski & King Machine’s goals are to fill

the current machining centres to capacity and manage a
consistent growth rate. “We have enough space to continue
at this rate for another couple of years,” averred Lyski and
added, “After that we might need to expand on this site or
find a larger building. When companies get larger, they seem
to let customer service falter. We don’t want to do business
like that.”
King Machine focuses a lot of effort on customer
satisfaction by supplying quality parts on time, at the lowest
possible cost. “We are growing the business based on
relationships and customer satisfaction. We want to do
business the right way. We have no interest in selling out to a
larger company. We are committed to growing this one and
being a high quality, high precision shop, with unbeatable
customer satisfaction,” concluded Lyski. ☐
Courtesy: CGTECH India
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The future-proof plant: Impact of evolving
operations, technology & workforce changes
Industries, today, face critical challenges to process operations – operational acceleration,
evolving technologies and a changing workforce. Modern automation systems offer real
solutions to these challenges through new functionality that, in essence,
Peter G Martin,
can result in a future-proof plant. This article explores these challenges
VP, Business Innovation
& Marketing,
and explains how process automation systems can address them.
Schneider Electric
Globalisation, energy markets that change in real-time,
variations in materials and prices, aging of the industrial
workforce, inability to attract the next generation of talent and
difficult regulatory pressures are all challenges that are faced
by industrial companies. These trends contribute significantly
to the high level of stress present within today’s industrial
business environment.
New tools and updated automation systems help address
these challenges by enabling organisations to keep pace with
accelerating operational and market requirements. The benefits
of evolving the business through use of these tools include
enhanced productivity derived from the new technologies,
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attraction to the firm of qualified new employees and the ability
to then support these employees with the required knowledge.

The speed challenge
Only a decade ago, basic manufacturing processes operated
with what was then an acceptable production pace – within the
limits and constraints of their material and energy storage
boundaries. This storage capacity was viewed as a necessary
aspect of production value chains, ensuring that materials and
energy would be readily available when required. But, storagebased value chains also added cost to the business and removed
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agility from the operation.
Over time, critical business variables associated with industrial
production have begun to fluctuate with more frequency. For
example, today the price that an industrial firm pays for electricity
might change every 15 minutes. This increase in speed has also
impacted the frequency in variation of the production value and
material costs of an operation. Now the speed of business is so
fast that industrial operations must be able to respond to market
changes in real-time. Unfortunately, the energy and materials
storage points in the storage-based value chains of a decade ago
are becoming the limiting factor in these operations.
A number of industrial businesses are working to change
their process designs by improving their agility. Automation
systems must be designed from inception to be extremely agile,
adapting to process changes quickly and easily. As these process
changes are implemented, object-based industrial ServiceOriented Architecture (SOA) can help industrial companies to
adopt flexibly, therefore future-proofing the operation while
maintaining the operational integrity of the plant.
As the speed of business continues to accelerate, many
traditional functions that industrial operations have performed
in transactional business systems will require execution in realtime. Therefore, business functions, such as real-time
performance measures, real-time activity-based accounting and
profitable safety and asset performance management will need
to operate in a real-time system.

The technology challenge
As well as helping companies meet business challenges by
future-proofing their operations, modern process automation
systems also future-proof their technology. Control room
components, such as operator consoles and engineering tools
have much shorter lifecycles than process-connected
components, such as transmitters and control software. Process
manufacturers need the flexibility to upgrade all components to
meet emerging business requirements, without having to
upgrade everything at once.
To accomplish this goal, the most effective automation
systems embody a ‘continuously current’ approach, which allows
a plant to evolve to the latest state-of-the-art technology while
preserving existing hardware, software and applications.
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Industrial businesses can therefore, protect their engineering
investments, and in many cases, use emerging technology to
drive more value from their automation solutions.
From an architectural perspective, three key features of such
an automation system are:
1. Providing a distributed software architecture that operates
in standard operating system environments, such as UNIX
and Windows NT.
2. Utilising industry standards where available.
3. Building a distributed object-based communication
infrastructure.
In recent years, the concept of continuously current
technology has been taken to a new level by extending the basic
system design to become an SOA. Incorporated into the process
automation system, the SOA design is based on a two-layer set of
services that wraps around Microsoft’s Windows NT kernel and
utilises open web technologies.
The first layer consists of operating system services that
extend Windows NT for highly distributed and secure industrial
usage. These services include distributed object management,
common name space, inter-process communications and security
services, among others. Adding these extended operating system
services to the Windows NT kernel means that users experience
the full benefit of the Windows NT system services as well as of
the industrial context provided by these extensions.
The second layer provides a set of application services that are
common across all industrial systems. These services include
common human machine interfacing, historical data management
and a real-time workflow engine.
This application layer of services is based on the desire among
industrial companies to have common approaches across their
systems to simplify system design, implementation and operation,
as well as to offer operational insight and encourage collaboration
across their operations.

The people challenge
An aging workforce is also an important issue (see figure
below). This will impact industrial companies in three ways. First,
critical expertise and experience will be displaced from the
workforce. Second, new, younger workers must be readied to
replace the talent that is leaving. Third, industrial companies will

33

An aging workforce is also an important issue to (see Figure 2). This will impact
industrial companies in three ways. First, critical expertise and experience will be
displaced from the workforce. Second, new, younger workers must be readied to
A U TO M AT I O N & C O N T R O L T E C H N O L O G Y
replace the talent that is leaving. Third, industrial companies will need to develop
plant environments that attract younger talent. Automation technology can help
future-proof industrial operations within each of these three areas in a number of
ways.

On average, today’s most experienced
workers will retire at an average rate of
10,000 per day in the USA alone

need to develop plant environments that attract younger talent.
Automation technology can help future-proof industrial
operations within each of these three areas in a number of ways.
Properly designed automation software can help capture
the intellectual property of both engineers and operators before
they depart. On the engineering side, applying an advanced
object infrastructure and taking full advantage of the
technology-independent characteristics of modern applications
can enable these applications to migrate forward easily on new
technology platforms, effectively preserving their design
intelligence over time.
Software workflow engines at the system platform layer
allow intellectual property originating with engineering,
operator and maintenance veterans to be embedded into the
system environment. These assets can be accessed on demand.
Thus, these workflows can offer to new hires operational
insights from more experienced contributors who may actually
have left the organisation. Highly complex and error-prone
operations, such as plant and unit start-up and shutdown can be
directed down optimal operational paths. Also, operators and
maintenance workers can be guided through unexpected and
perhaps unsafe events via intellectual property embedded in
automatically triggered workflows.
A properly designed automation system can also address
bringing new and younger employees up to an acceptable level
of effectiveness in the shortest time possible, so that they can
replace retiring personnel. Tightly coupled, first-principlebased operator training simulators used in conjunction with
contextualised virtual reality training systems can help new
operators achieve certification levels in less than half the time of
traditional methods.
Experience demonstrates that operators can become
proficient in short order on the day-to-day, repeatable functions
they are expected to perform. The challenge has been to train for
infrequent and unexpected events. Now these can be programmed
into simulation and virtual reality software, enabling operators to

act of Evolving Operations, Technology and Workforce Changes
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practice responding to these events in a repetitive manner and
getting them to proficiency very quickly. But reaching proficiency
is only the first step. Once operators reach certification levels,
they must continue to build on their performance. The advanced
automation answer is to embed lifetime training capability into
the online environment through performance feedback
mechanisms and performance prediction software. Since people
learn by feedback control, providing these capabilities within the
operational insight environment drives them to even higher
levels of performance than that of their predecessors.
In the final component of the people challenge, potential
employees from the X, Y and millennial generations may not
be attracted to industrial careers because they view them as
‘old and dirty’. But the industrial environment can be made
more appealing by system features, such as visualisation
software that can run on a traditional CRT console, a display
wall or a smartphone and that can be adapted to operate in
new human interfacing technologies as they are introduced.
Coupling such user-friendly, high-technology environments,
with advanced learning environments based on a deeper
understanding of how people learn, could be a major attractor
of new talent into the operation.

Capability to address objectives
Future-proofing automation technology is only one of the
issues industrial companies face as they move forward. Many
critical challenges and changes that are expected to impact
industrial operations will require similar efforts.
Automation system technologies cannot address every
aspect of future-proofing industrial plants, but they can help in
three critical areas: protecting the operational integrity of
plants, enhancing the operational insight of people and enabling
plants to adapt easily and affordably to change. Companies that
deploy object-based industrial SOA will gain significant
capabilities for addressing all of those objectives. ☐
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Five motion tips for optimal
tool-less cutting performance
Manufacturers today are looking for amplified technology-oriented performance from cutting
machines. As focused as their approach is towards upgrading to higher quality products
providing reliable production, they need analyse tools best for them before upgrading. To gain
a better understanding of how to have the best selection, this article offers five key tips on
optimising motion system that can ultimately help improve the performance.
Plasma, laser and waterjet cutting machines all have one
thing in common – customers that are looking for nextgeneration performance. When manufacturers purchase a
new or upgraded machine, they’re focused on the capabilities
that will allow faster, more reliable production of higher
quality products. That means, one’s reputation and success
as a machine builder depends on demonstrating the best
performance, the best design and the best integration. All of
these qualities depend on optimising the motion system. Five
key opportunities for improvement include the fieldbus
architecture, control loop bandwidth, servo motor design,
feedback selection and cabling.
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1. Choose the right fieldbus architecture
While several different bus types have been used in the
past, modern material forming systems almost universally
employ one of the several versions of Ethernet for both ease of
use and maximum performance. But even within the Ethernet
family, performance is relative, and choosing the wrong bus
architecture can significantly reduce the speed of execution,
degrading cut quality & precision.
Whether using an industry-standard controller, such as
Hypertherm or a custom controller, the position points that
define the cut are streamed from the controller to the drive in a
deterministic manner. The time intervals between each x/y set of
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The solution is to incorporate electrical
calculations up-front as part of the
motor selection process. With a precise
understanding of the available current and
voltage, one can objectively evaluate the
motor design and size one’s needs.

points are strict and undeviating. Additionally, for highly
dynamic applications, such as precision cutting, these time
intervals are very short — typically within the range of 500
microseconds to one millisecond. Longer time intervals mean a
less precise cut, while varying time intervals mean a distorted cut.
Ethernet connectors look the same, but different versions of
Ethernet don’t behave the same and it’s essential to choose the
right version for the right job. Any drive’s fieldbus ports,
however, must support a version of industrial Ethernet and all
devices on the bus must be compatible & correctly configured.
Not all industrial Ethernet protocols are equal in their ability to
transmit deterministic data in real-time across all devices on the
fieldbus. EtherCAT is recommended for its fast, real-time
performance as well as its support for CANopen, FailSafe over
EtherCAT (FSoE) and other characteristics.
2. Optimise bandwidth
Higher bandwidth is intrinsically related to higher speed.
With increasing control loop bandwidth, the system achieves
stiffer motor behaviour, decreased error and improved transient
response times. The result is a more responsive control over
position, velocity and torque. For many everyday cutting
applications, these factors may not be critical. But for the next
generation cutting machines, control loop bandwidth is
essential for performance.
However, while high bandwidth enables high performance,
it also requires high performing motion components. The risk is
that higher frequencies can cause instability issues if the drive
and motor aren’t able to take advantage of the rapid changes in
the control loops. For example, a motor with high inertia may
not be able to achieve the required acceleration and those
insufficiencies feed back into the control loops.
Another common issue is bandwidth matching. In a multi-

36

axis application, one needs sufficient bandwidth to perform
the required moves on each axis. But if the bandwidth doesn’t
exactly match between the different axes, the shape of the cut
will be distorted as the axes respond at different rates to the
control loop feedback. While not directly related to bandwidth,
applications incorporating a gantry also need cross-coupling
between the axes on the two parallel sides to ensure coordinated
motion.
One’s drives should provide simple, highly accurate tools for
matching bandwidth across axes. When deciding on a servo
motor, one should look for low inertia designs to provide the
acceleration and torque response needed in high bandwidth and
high performance applications, without creating disturbances in
the system. Kollmorgen’s 2G Motion System achieves this, while
it also includes a gantry mode algorithm that makes crosscoupling between gantry sides simple.
3. Select and size motors appropriately
Another common mistake is to undersize a motor or select
the wrong motor design without accounting for the risk of voltage
or current saturation. Put simply, a motor’s torque constant or
Kt, cannot be higher than what the bus voltage will allow. If the
drive can’t supply the necessary voltage or current, one may not
be able to get the motor to perform the required movements.
The solution is to incorporate electrical calculations upfront as part of the motor selection process. With a precise
understanding of the available current and voltage, one can
objectively evaluate the motor design and size one’s needs. One
may need to move to a bigger motor. Alternatively, one can
consider the same motor with a different winding that offers a
new balance of voltage and current requirements. There’s a high
likelihood one can get the performance one needs without
upsizing the motor or even gain the ability to downsize.

EM | Aug 2020

T E C H N O L O G Y M OTO R S & D R I V E S

Incremental encoders provide two output
signals indicating movement and direction.
These signals can only track relative position
and therefore, require use of a digital
interface to calculate absolute position.

One should look for a partner that delivers motion
engineering and product selection expertise to eliminate voltage
and current saturation problems & ensure optimum
performance, given the realities of the electrical supply.
4. Match feedback devices to application requirements
Feedback devices provide information to the drive or
controller to ensure that the motor or load reaches the required
speed and position at the right time. The feedback devices
selected for a particular application have a significant influence
on cost, speed and accuracy.
Incremental encoders provide two output signals indicating
movement and direction. These signals can only track relative
position and therefore, require use of a digital interface to
calculate absolute position. In the event of a power interruption
or an application failure, the axis must be returned to a home
position before restarting, since the encoder doesn’t track the
absolute position. In some applications, this can be a safety
issue. Incremental encoders are also somewhat susceptible to
electrical noise interference and may require input filters and
other measures to ameliorate the problem.
Absolute encoders generally cost more than incremental
encoders but provide several advantages. Because they generate
digital codes representing the motor shaft angle, absolute
encoders provide the exact position and speed information with
no need for further processing. If power is interrupted, an
absolute encoder reports the correct position upon restart with
no need to return to a home position. These encoders are also
capable of very high resolution, provide excellent noise
immunity and are available in single cable options.
Resolvers are another option. These analogue devices are
designed around an electrical transformer, using voltage
comparisons between rotor and stator windings to provide
absolute position throughout a turn of the motor shaft. Resolvers
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are rugged devices often specified for use in harsh environments,
but typical resolvers don’t provide the resolution needed for the
highest precision cutting applications.
The Kollmorgen SFD feedback combines a rugged resolver
architecture with added electronics that make it a higher precision
device with a plug-and-play set-up and has the benefit of a single
cable option. All of these feedback types have their uses, but it’s
essential to choose the most appropriate technology for the
machine performance one wants to achieve. In particular, be
aware that inexpensive feedback devices have hidden costs, such
as difficulties in tuning motion to reliably meet one’s requirements.
5. Choose cables for reliability and performance
Finally, it’s easy to overlook the importance of cable
selection, but this is not an area to scrimp or treat as an
afterthought. If the wire gauges in the cable are undersized, one
will experience problems with efficiency and reliability. If cables
aren’t properly grounded and shielded, electrical noise can
cause errors in feedback and overall system performance. If
insulation and connectors are substandard, failures are likely to
happen over long-term use.
The number, size, weight, flexibility and layout of cables can
also make a difference. For example — particularly in a gantry
system — cables are part of the load, causing drag, weight and
compliance issues that the servo system must compensate for.
In most cases, a single cable design may be useful, since it’s
easier to route and lighter in both the cable and the connector
than a two cable system.
A gantry driven by a larger motor may benefit from the
flexibility of two cables instead of a thicker and stiffer single
cable. As with all aspects of machine design, cable selection
requires finding the right balance of properties while never
compromising on quality. ☐
Courtesy: Kollmorgen
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Real-time AI powered by
edge-deployed digital twins
Cloud-based digital twins deliver significant advantages. However, deploying the cloudtrained digital twin at the edge opens up new opportunities for autonomous systems,
such as novel real-time Artificial Intelligence (AI) applications,
based on self-learning. This article, along with relevant uses cases,
explains how edge execution of digital twin should be deemed as
Mithun P. Acharya,
ABB Corporate Research
an edge and cloud synergy and not an edge vs cloud execution.
A digital twin is a digital representation of a physical asset
(physical twin) that can be used for various purposes, such as
simulating the behaviour of the physical asset. For example, a
performance model of a solar inverter is a digital twin that
characterises the performance of the inverter. Moving the digital
twin to the edge will enable novel real-time Artificial Intelligence
(AI) applications. Depending upon the specific use case, there
may be more than one digital twin for the said asset, process or
system. This composability of digital/physical twins gives great
flexibility to define, evolve, compose and leverage twins for realtime Internet of Things (IoT) applications, such as edge
computing and analytics. Here, the term ‘edge’ refers to software
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or hardware installed on the customer premises, such as edge
gateways, historians and plant devices & controllers.

Edge-deployed digital twin
The digital twin usually resides in and is maintained in the
cloud and is fed with data from field devices or simulations.
Digital twins are used to understand the past and present
operations and make predictions by leveraging Machine Learning
(ML) approaches to condition monitoring, anomaly detection
and failure forecasting. One example application of a digital twin
is the (predictive) maintenance of the physical asset it represents.
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What new applications are possible if
one allows the cloud-learned digital twin
to travel to the edge and meet its physical
twin? While edge devices in the past
were used primarily for data acquisition
and basic calculations, edge computing
delivers advanced computations and
cloud-assisted analytics that enable
faster and localised decision making at
the edge. Moving the digital twin to the
edge will enable novel real-time AI
applications due to the following:
• Lower analytics latency: In some cases,
roundtrip latencies to the cloud are not
acceptable. With the digital twin
executing at the edge, applications that
require sub-second latencies are possible,
for example, device protection functions,
including shut off, can be instantly
invoked if a hazard is detected or forecast
by the digital twin analytics.
• Closed-loop integration of analytics
and local control: Analytics produced
by the digital twin can guide the local
control and vice versa. This leads to
proactive control on applications
resulting in autonomous operations.
For example, a forecasted critical
anomaly could be mitigated without
human intervention.
• Faster evolution of the digital twin:
Using approaches like online ML on
streaming
data
and
real-time
reinforcement learning, the digital twin
can continuously self-learn and evolve.
This results in optimised system
operations and self-tuning devices. For
example, learning from and evolving its
digital twin at the edge, a grid-connected
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energy device can infer optimal
operational or control parameters for
maximised output without impacting
the grid stability.
Executing the digital twin at the edge,
instead of the cloud, also has business
advantages like • Reduced cloud hosting costs. Sending all
the data to the cloud for storage and
analysis can be costly.
• Data pre-processing reduces the data
volume transmitted to the cloud
• Sensitive data need not be sent to
the cloud
• Increased resilience. Analytics can be
performed even when the digital twin is
disconnected.
Three use cases illustrate the
possibilities opened up by edge-deployed
digital twins.

Real-time solar performance
tracking for a resilient grid
Smart solar inverters can provide
ancillary services to the grid, including
voltage and frequency regulation, powerfactor correction and reactive power
control. These advanced capabilities can
help smooth out fluctuations in supply
and demand resulting from intermittent
renewables and elastic loads. To
operationalise smart inverter capabilities
in a solar power site, the site’s output
power needs to be curtailed (by about
10%) so that there is headroom for these
types of on-demand regulations.
The key to maintaining a desired
regulation range and curtailment

Deep-learning framework for
safety hazard recognition
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Streaming analytics on vibro-acoustic sensor data for power transformer physical security

performance is the Available Peak Power (APP) estimation. This
quantity needs to be estimated and communicated within each
control update cycle (typically under 4s). The APP estimation
algorithm considers solar irradiation, photovoltaic (PV) module
current & voltage characteristics, panel temperatures, inverter
efficiencies and other variables. The accuracy of the APP
estimation is crucial for the regulation accuracy of the PV site,
especially concerning up-regulation.
ML and physics-based models are built in the cloud to
model the APP, using historical data across the inverter fleet. A
digital twin can then be derived from these models and
transferred to ABB solar inverters to run edge analytics, on
demand and in real time, in synergy with the cloud. To show
how the edge-deployed digital twin can be used on streaming
inverter data to estimate inverter output in real-time, a proofof-concept demonstrator was realised in a Python environment.
This demonstrator used field data from a solar site and an edge
computing device similar to a Raspberry Pi.
Executing the digital twin at the edge, instead of in the cloud,
also has business advantages. The subject was a single-phase,
2.5kW inverter installed in a school property in the United
States. A streaming program that runs the data frames into the
estimator and plots the output results on a visualiser shows a
hypothetical example of setting up the inverter for grid services.
In this case, the output of the inverter is regulated constantly at
10% below the APP to leave room for up-regulations. The
expected power at any given time is treated as the APP for that
time. This estimate is the reference value for the next dispatch
or control interval. As the solar input changes, so too does the
APP to maintain a healthy margin for local inverter control.

Real-time transformer physical security
In this use case, the physical security of a large power
transformer is twinned in the cloud and leveraged at the edge to
monitor the transformer’s physical security in real-time.
Enhancement of physical security of substations and
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transformers addresses a critical vulnerability that can affect the
grid reliability. With controlled experiments and by using three
vibration sensors and one acoustic sensor on the transformer,
ML models are first designed and trained in the cloud to classify
a physical impact on a transformer as benign or catastrophic.
The insight gained from this experiment can inform
‘goodness-of-fit’ decisions, matching analytics performance,
with application requirements. The trained models, which
represent the digital twin of the transformer physical security,
are deployed on the transformer at the edge for reporting and
acting upon sensor-registered physical impacts on the
transformer in real-time.
Streaming analytics refers to applying ML and other data
processing techniques to data in motion. This contrasts with
conventional data analytics practices in which data is stored first
and analysed later. Streaming analytics can provide an instant
reaction to stimuli as well as reduce data volumes.
A key consideration in streaming analytics is the rate at
which an edge processor ingests streaming data and applies a
ML model to deliver the intended outcome (class label or
regression). This important performance characteristic was
quantified here using the sensor data (at 52,000 samples per
second). Streaming this data rate into a cloud engine is
challenging and thus, provides a good representative case to
understand how fast is fast enough and where bottlenecks might
hinder real-time performance. The insight gained from this
experiment can inform ‘goodness-of-fit’ decisions, matching
analytics performance with application requirements. Model
development (K-means clustering and decision tree classifiers)
was done in a Python environment. Model deployment was
achieved in a Raspberry Pi as a proxy for a single-board
computer edge device.
The objective was to score the machine-learning model
against the incoming data stream. The output from the model
was the class of impact: benign (e.g. aircraft flying over) or
malignant (e.g. hammer strike). In the experiments on this
representative use case, the performance varied noticeably
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The digital twin travels to the edge to meet
its physical twin. The digital twin is executed
and evolved on the edge gateway or ondevice using self-learning approaches.

between a Linux virtual machine with eight cores (2.1 GHz)
that was proxy for a high-end edge gateway and a quad-core
(1.2 GHz) Raspberry Pi 3 Model B. The performance also
varied notably in transitioning from pure data ingestion to
model scoring. It is likely that performance can improve with
code optimisation. However, the order of magnitude difference
between monitoring and scoring mode would be significant
for time-sensitive applications.

Semi-autonomous plant
electrical system assessment
In this use case, safety in a food and beverage (F&B) plant
was twinned in the cloud using image recognition. Using
images (hazardous and non-hazardous scenarios) of the plant
from past safety assessments, deep convolutional neural nets
were trained in the cloud to automatically detect electrical
hazards. These neural nets can then be deployed on the plant
operators’ smartphones or video cameras on the plant floor
for real-time hazard detection.
Deep learning is the newest addition to the Artificial
Intelligence (AI) toolbox. Deep learning made it into the hype
cycle in 2017 for the first time following a breakthrough in
training algorithms and error rates. Deep learning can be
applied on a digital twin at the edge to recognise electrical and
food safety hazards in F&B facilities. While deep learning has
been long known and applied extensively for cloud-level
applications, such as image processing, natural language
processing and speech recognition, its application at the edge is
quite novel, especially given the computational requirements.
A trained model could be cost effectively deployed at the
edge – another example of the synergistic use of edge and cloud
technologies for analytics and ML. Corrosion was chosen as the
hazard category as it is the number one issue in F&B facilities
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and one for which ABB had a reasonable training data set (with
hundreds of thousands of training variables). Google
TensorFlow and Keras libraries were used for training various
deep learning networks. As is common in analytics projects, the
quantity and quality of training data played a significant role in
the accuracy of the classification results. A 90% accuracy, in the
best-case scenario, was achieved, which demonstrates the
potential for using machine intelligence. As a reference, the
benchmark human recognition rate for images is 95%.
A hardware demonstrator was built using a $35 single-board
computer (Raspberry Pi Model B). The deep-learning models
were developed in a Graphics Processing Unit (GPU) cluster
and deployed on the Pi for real-time scoring. Python libraries
were extensively used in this exercise. This experiment proved
that deep learning is not necessarily an expensive and exclusive
technique for cloud computing applications. Its application at
the edge is quite feasible and can motivate many use cases that
rely on image and other high-dimensional data. The ultimate
goal was to demonstrate that a trained model could be costeffectively deployed at the edge. This achievement serves as
another example of the synergistic use of edge and cloud
technologies for analytics and ML. As edge computing
technologies advance, one should expect edge execution of
digital twins to bring benefits in many use cases.

Cutting edge
Although this article concentrates on edge execution of
digital twins, the take-home message should be understood as
‘edge-cloud synergy’ and not ‘edge versus cloud’. As edge
computing technologies advance, one should expect edge
execution of digital twins to bring benefits in many use cases,
including, but not limited to, smart grids, smart cities, smart
plants, robotics, the IoT and smart transportation. ☐
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Four-flute solid carbide end mill

Online servo sizing tool for machine builders

Kennametal India recently announced the latest addition to the HARVI line of
solid end milling tools, the HARVI I TE four-flute solid carbide end mill. With a
radical new design, the HARVI I TE delivers
outstanding performance in a broad range of
materials, including steel, stainless steel, hightemperature alloys and cast iron – with tool life
to match. Also, as the cutting forces are
significantly reduced, this tool can be used on
any machining centre or mill-turn centre in the
shop. This tool is designed to address four key
problems that plague more than 90% of all
milling applications, which are chip evacuation,
Anti-Vibration-Antitool deflection, corner stability and breakage
Friction Technology- AVF
due to radial cutting forces. It has an innovative
flute design that helps curl and break chips into
manageable pieces, while a series of chip gashes within the flute lift those
chips up and away from the workpiece. Tool deflection is reduced because of
the tool’s parabolic core, as well as an eccentric, faceted relief along the
entire flute length that significantly lowers cutting friction, which increases
edge strength, making the tool a versatile solution.

Kollmorgen recently introduced the next generation of Motioneering, the
company’s innovative servo sizing tool. The next generation of
Motioneering is faster and more
intuitive, offers customisable-toapplication requirements, allows the
side-by-side comparison of multiple
systems and enables user access to
Leadscrew mechanism definition
the latest products and updates.
Key updates include:
• Enhanced product filtering that allows engineers to pinpoint which
product family or families are most suitable for an application
• New details for each potential design solution, giving users a more
complete picture of each option’s relative advantages. For example,
safety margins (% margin) show how much speed and torque are
available beyond what is needed for the application.
• The ability to customise parameters and units of measurement for each
project. Once defined, these parameters will carry through each axis in
a project.
• Updated S-curve profile: Jerk reduction can be adjusted from 0 to 100%
(linear to full S-curve acceleration)

Kennametal India | Bengaluru
Email: bangalore.information@kennametal.com | Tel: +91-80-2219 8444

Kollmorgen India | Mumbai
Email: snehal.ambre@kollmorgen.com | Tel: +91-22-4227 0300

Spindles for CNCs

Easy-flowing polyamide

Kenturn recently revealed the spindles applied for the grinding machine, multipurpose CNCs and special purpose CNCs. The company optimises the speed
and accuracy of spindle performance
as per client demand, where the
spindles are like, built-in spindles,
belt-drive spindles and inner bore
grinding spindles. Lately, the company
has introduced swing head spindle
which combined high stability/
accuracy performance with intelligent
MVB1318
vibration monitoring and sensing
system. Benefiting from this system,
the data during the processing can be sent to the operator instantly as well as
the self-diagnostic of the spindle can occur continuously to ensure good
pretroubleshooting. They have also developed a series of cutting tools, branded
ECIO, which provides solid carbide end mills and targets in assisting for cutting
difficult-to-machine materials. ECIO cutters have included nearly 1000
categories so far. The main precision cutters are tungsten steel end milling
cutter, tungsten steel ball cutter, tungsten steel round nose cutter, tungsten
steel forming cutter and tungsten steel taper cutter. The company’s spindles are
being used by CNCs to operate smoothly and reliably without human inspection.

LANXESS recently designed an easy-flowing polyamide, the polyamide 6,
which can be processed at lower injection pressures. For this reason, smaller
injection moulding machines, with lower clamping forces, can be used in the
production of the hybrid bolster. The
bolster houses an actively controllable
unit consisting of four active grille
shutters that ensure a demandoriented supply of air to the engine
cooling system. Also, the bolster
contains reinforcing metal inserts at
Hybrid bolster
the sides and in the upper chord,
which accommodates the highly
loaded hood latch. The main task of the hybrid design is to support the cooling
systems and hold them in position. As a plastic component for the hybrid
bolster, polyamide 6 has two main advantages over the possible alternative
material, polypropylene (PP). The first advantage is that the component
contains several direct threaded connections; these are more cost-efficient
than using additional metal inserts. The second advantage is that it withstands
the thermal loads that arise when the grille shutters are closed. Due to the high
flowability of polyamide 6, component areas with filigree geometries can be
designed with around 20% thinner walls in the areas subject to lower loads.

Kenturn Nano Tec | Taiwan
Email: cnc-spindle@kenturn.com.tw | Tel: +886-4-7910271
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Drylin sliding linear guides
igus recently extended its lubrication-free drylin sliding linear guides with the
introduction of the anodised aluminium shafts with lubrication-free drylin
linear plain bearings & a drylin NT telescopic rail. These two pieces of furniture
made by budding carpenters demonstrated that industrial designs, combined
with a Scandinavian look, make for a unique
furniture. They have that certain something
extra, not only visually but also functionally,
which is ensured by lubrication-free drylin
sliding linear guides. They allow smooth and
maintenance-free movements in a bedside table
with a linear guided element as well as in a
coffee table, with a pull-out unit.
The designers completely dispensed
with classic drawers for the bedside tables iglidur E7 tribo-polymer
with a ‘hidden storage space’. In addition to a
small shelf, the user has the option of opening the body of the table by
pressing a button. For this extension, the carpenters resorted to the linear
sliders. A total of two shafts made of hard anodised aluminium and two
linear plain bearings made of iglidur J were used. The round shafts fit in
perfectly with the design of the table. The slider allows the table to be

opened and closed easily, quietly and smoothly.
The carpenters also came up with two special elements for the coffee
table. On one hand, the table has a revolving drawer that can be opened and
closed by means of a push-door opener, and on the other hand, the table can
be slid open from the centre, so that books and
magazines or any other thing can quickly
disappear into the body. For this pull-out, a
telescopic guide that was durable and visually
appealing, viz the drylin NT-35 telescope, made
of aluminium was used. For its telescopic rails,
the company relies on visually appealing
anodised aluminium and sliding elements
made of high performance polymers. The tribopolymer ensures a smooth and jerk-free sliding
of the guides. But the plastic sliders have even
more advantages like, by dispensing with rolling bodies they run very quietly,
and the incorporated solid lubricants make them completely clean &
maintenance-free. Since no grease is used, neither dirt nor dust adheres to
the rails. Furthermore, there is no risk of contamination during operations or
of the things stored. This makes the rails ideal for furniture and design.
igus India | Bengaluru
Email: vinayak@igus.in | Tel: +91-93411 36381

Indexable inserts

Mechatronic long-stroke gripper for machine tool loading

MAPAL recently introduced indexable inserts with arc-shaped land, which
has successfully eliminated the vibration that occurs during boring processes
with large depths or unstable machining conditions. This vibration degrades
the quality of the bore and has a negative effect on the life of the tool. Very
good results are obtained especially
during the machining of cast
materials. The company is now
combining the technical properties of
an arc shaped land with the economic
advantages of pressed inserts. The
result is a highly cost-effective
solution for boring processes with Arc-shaped land
replaceable inserts. These inserts
are used, for example, for cylinder bores, during the machining of crankshaft
bearing journals, hydraulic housings or also gearboxes for wind energy
converters. The arc shaped land is in contact with the bore wall during the
machining process and supports the tool. This support surface minimises
the vibration that occurs. The arc shaped land is comparable with the arc
land chamfer on a reaming tool. Few of its advantages include, high quality
surface finish, high process reliability, increased tool life of the indexable
inserts and reduced costs due to pressed basic geometry.

Schunk Intec recently offered a robust mechatronic long-stroke gripper for
machine tool loading, specifically for the lightweight robots of Universal Robots
CB and e series, which is known as EGL. The gripper stroke of 42.5 mm per
finger is freely programmable and makes variable
gripping forces between 50 N and 600 N possible.
The force-fit, intelligent gripper can handle
various parts of up to 3 kg in alternation process
reliably. A solid aluminum housing, stable guides
and brushless servo motor ensure high
robustness, consistent gripping forces over the
entire stroke range and reliable operations
requiring minimum maintenance effort. In the EGL
event of a power failure, the electronically
activated brake ensures that the position of the gripper fingers is held and no
referencing is necessary. The EGL starter kit comprises the intelligent servo
gripper with matching adapter plates, cables, standard parts as well as
URCaps plug-in that radically simplifies programming of the mechatronic
powerhouse. By using smart and easy-to-understand functions on the familiar
UR interface and preconfigured parameters, the gripper can be commissioned
and programmed within 15 minutes. On request, the starter kit is also available
including universal gripper fingers and clamping inserts.

MAPAL India | Bengaluru
Email: rajeshkumar@mapal.com | Tel: +91-97414 99824
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» Auto-Components Manufacturing
The auto-component industry, with a well
evolved manufacturing ecosystem, has been
seeing a healthy growth for the past couple
of years. The industry is making its way to
provide technologies that will cut weight,
connect cars to the internet and boost
mileage. The upcoming issue will explore
the current situation, latest technologies and
operational strategies implemented in the
expanding market.

» Test & Measurement
The test & measurement sector has been
absorbed on development and production of
equipment designed to detect, measure and
control a variety of factors in manufacturing.
The market has been seeing a steady
growth due to the increasing demand in
the end-use sectors, like the aerospace,
defence and others. The subsequent issue
explores the challenges, strategic insights
on the growth opportunities, competitive
landscapes and positive industry dynamics.

» Artificial Intelligence
The adoption of Artificial Intelligence
(AI) has given a boost to the fourth
industrial revolution. AI has been aiding
manufacturers to reduce unexpected
interruptions, improve productivity and
product quality, safety of employees and
have smooth-running automation. The
following issue explores the needs and
barriers for AI in manufacturing and how
AI will fuel the next wave of growth.

» Rapid Prototyping
Rapid prototyping through Additive
Manufacturing is becoming even
more speedy, precise, affordable and
functional because of the growing
needs of industries, like robotics
and medical. Even though there is
an increase in the usage, it still has
untapped potential. The consequent
issue will throw light on rapid tooling
technologies, its applications in
production and 3D Printing & its future
in the manufacturing industry.
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“ 20 years of sump life.
And still going strong.”

Hans Niederhaeuser
Retired Sales Manager
Blaser Swisslube AG

20 years ago, our retired Sales Manager Hans
Niederhaeuser personally filled the central system
at Tata Motors in Pune with Blasocut 4000 Strong.
Thanks to our unique Bio-Concept, this coolant
is incredibly stable and gentle to humans and the
environment.

Test us. It‘s worth it.
blaser.com

RNI No. MAH/ENG/2010/34603

M ACHINING
CO O L A N T S
F R O M O E M E TA

• Water-miscible Coolants
• Neat Oils
• MQL
• Multifunctional Oils
For distribution inquiries please contact
barthwal@oemeta.com
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