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According to a recent survey conducted by S&P Global India, the
Manufacturing Purchasing Managers’ Index (PMI) was recorded at
56.4 points in July 2022. We are happy to see that this is the highest
level recorded by this index over the last 8 months.
Such data clearly points out the magnitude of constant upscaling
within the manufacturing industry that has resulted in higher levels
of productivity and new levels of efficiency in the current picture
of the market & technology breakthrough. Manufacturing analytics
is, therefore, essential here as it not only helps to save time but also
ensures effective productive readiness across the industry.
Kudos to the Indian manufacturing industry that is keeping pace
with the rapid rise of digitalisation with fundamental processes like
intelligent manufacturing and smart production. At the same time,
the country has also enabled a giant leap in domestic capabilities
with the introduction of CNC machines, the latest CAD CAM &
simulation software, IoT, Industry 4.0 technologies, etc.
Amidst such an effective & high-powered industrial backdrop,
our Cover Story illustrates the importance of advanced technologies
adopted by Lighthouse factories. What is noteworthy here is that,
these factories have taken Industry 4.0 from pilots to integration, at
scale. They demonstrate how futuristic technological engagement
can create a better, cleaner as well as sustainable planet.
Highlighting such progress, EM magazine will continue capturing
and circulating relevant content, facilitating manufacturing enterprises,
and identifying and applying technology upscaling strategies to
transition their business forward towards an intuitive future.

Team EM

“

With an outlook to provide all our esteemed clientele a voice to express their notable suggestions, we are
instituting with a Management Note, unfolding from this edition. Above all, we would thank you for being a great
customer and let you know that we value your business.
The objective to originate with this column is to incorporate our treasured clientele along with the prospect
clients, to enhance the current product line content with an aim to provide proficient and imperative content.
Considering this request, kindly share your thoughts, feedback, suggestions through the modes mentioned below.
We are on a pursuit to hear from you with an aspiration to comprehend and deliver the right quality content.
With an influence of the past 1.5 decade, we are similarly looking forward to serve you with better prospects
& creativity and maintain healthy relationship with the industry. Stay tuned for regular updates through this column.
Reach us at em.india@publish-industry.in | Tel: +91 74100 09435

”

Overseas Partner:
China, Taiwan, Hong Kong & South-East Asia
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EDITORIAL

Arvind Chawla,

CONSULTANT - INNOVATIVE ENGG SOLUTIONS,
FMCG AND AUTOMATION

Manufacturing industry has inevitably
played a key role in the economic growth
and development of all developed and
developing nations. Considering India
which is a developing country, it has
emerged as one of the fastest growing
economies. However, the only point to
analyse is that- “Is this a planned growth?
Or growth by situational opportunity? “
There has been a drastic paradigm
shift observably in the recent years
within the technology and manufacturing
process especially after the 2019
pandemic. The repositioning has taken
place extensively with improved and
easy accessibility compared to the last
decade along with the concept, design,
machines, software, methods, time span,
cost involved and several other factors
involved with this industry.
A significant growth has been noticed
in the recent years of the manufacturing
industry with respect of its output and
transportation considering its locations
across boundaries without any unforeseen
circumstances. Proposed schemes and
projects by the government to promote
and improve the competitiveness of Indian
6

COMMENTS & COMMENTARY

GUEST

“PROGRESSIVE INDIA ADOPTS
TECHNOLOGY CHANGES IN
MANUFACTURING INDUSTRY
FOR A GLOBAL UPGRADATION”
manufacturing organisations are resulting
into several start-ups within the nation.
However, the industry requires a
continuous attention and improvement
on areas such as, education system which
can support the manufacturing industry,
appropriate internship for hands on
experience for the students, employment
in right industry, scope of start-ups to
support anchor industries.
Along with it, there have been several
crucial requirements including additional
industrial ecosystem with all physical and
essential sanctions of electricity water and
infrastructure where entrepreneurs can focus
on their products with the desired output.
Developments in any sector have to
go through several twist and turns in the
beginning before its gets streamlined.
Similarly, manufacturing industry is not

an exception. Change is the only thing
constant, but the adaptability for change
in our manufacturing industries is not as
quick as it should be.
The industry is blessed with several
opportunities and benefits which were earlier
unattained. As, the technology has taken a
supreme shift, communication technology
is almost eliminating the requirement of
physical presence. World is looking at India
as a reliable supplier for innumerable sectors
and our rising generation has become a
trump card for our industry.
There are so many new developments
witnessed in Indian manufacturing
industry that the quality, time and cost
can be matched with any manufacturer
of the world, but my observation is that
there is a need of a knowledge pool or
association wherein the practical pain
areas can be addressed.
Experienced people must support
and advise the industry, by sharing their
problem solving experience so that same
problem will not be faced by industry
associates. This will help focusing on
new development and collectively
manufacturing industry will grow. ☐
EM | Aug 2022
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NEWS

The CHIRON Group acquires HSTEC specialist in Croatia
The CHIRON Group has announced its takeover of 90% of the Croatian company HSTEC, which has specialisation is spindle and fixture. With the
acquisition, the group is expanding its capacities and strengthening three areas of expertise, that are – complete development, manufacturing and
assembly of the key components, motor spindles and turning spindles, for the Group's machining centres. With HSTEC fixtures for workpiece
clamping, turnkey projects can be designed even better in-line with customer-specific specifications. With the new name CHIRON Croatia, the
CHIRON Group has a presence in eastern Europe with another of its own companies; it can support customers better in the region and will continue
to develop at the Zadar site. Over 100 employees, 25 of whom alone work in engineering, increase the number of employees in the Group globally
to around 1,900. The current CEO Mladen Šarlija has been appointed Managing Director of CHIRON Croatia. The representative offices of HSTEC
in Germany, the USA and China will remain, as well representation of Balluff, Bosch Rexroth, Hofmann and Mitutoyo for the Croatian market.

ATS Elgi announces manufacturing agreement with VTEQ, Spain

ATS Elgi recently announced its manufacturing agreement with VTEQ. With this partnership, ATS Elgi will set up a world-class 7,500 square
feet manufacturing facility to manufacture previously imported vehicle testing equipment for the Indian market at competitive prices. Commenting
on the partnership, Praveen Tiwari, MD, ATS Elgi, stated, "With this breakthrough agreement, we will now manufacture proven products in the
country and offer them to customers at affordable prices. In addition, ATS Elgi's widespread sales and service network will ensure customers
have access to faster procurement of equipment, high uptime, and quick response rates for addressing maintenance and spare parts
requirements." Moving further Dr Jairam Varadraj, MD, Elgi Equipments, added, "Over the next five years, we expect over 200 testing centres
will be set up in the country. We are looking forward to our partnership with VTEQ, which will provide us with an excellent growth opportunity."

S&P Global Marketing Intelligence reports India
manufacturing PMI at eight-month high

S&P Global India Manufacturing Purchasing Managers’ Index® (PMI®)
reported that rising from 53.9 in June, to 56.4 in July with the strongest
improvement in the health of the sector for eight months. Comment on the
findings, Pollyanna De Lima, Economics Associate Director, S&P Global
Market Intelligence, said, “The Indian manufacturing industry recorded a
welcome combination of faster economic growth and softening inflation
during July. Output expanded at the fastest pace since last November, a
trend that was matched by the more forward-looking indicator new orders.
Although the upturn in demand gained strength, there were clear signs that capacity pressures remained mild as backlogs rose only marginally and job creation
remained subdued. Purchasing activity growth ticked higher in July and firms were successful in their efforts to obtain inputs amid a second consecutive improvement in
supplier performance. This in turn supported a near-record increase in inventories of raw materials and semi-finished goods as well as a softer upturn in input costs.”

Infineon’s new HYPERRAM™ memory chip doubles bandwidth

Infineon Technologies AG has added HYPERRAM™ 3.0 to its portfolio of high-bandwidth, low-pin count memory solutions. The device features a
new,16-bit extended version of the HyperBus™ interface that doubles throughput to 800 MBps. With HYPERRAM 3.0, the company offers a portfolio
of high-bandwidth memories with low pin-count and low-power. It is a perfect fit for applications requiring
expansion RAM memory, including video buffering, factory automation, Artificial Intelligence of Things (AIoT) and
automotive vehicle-to-everything (V2X), as well as applications requiring scratch-pad memory for intense
mathematical calculations. The increased per-pin data throughput of the memory solution makes it possible to
use microcontrollers (MCUs) with fewer pins and PCBs with fewer layers. This provides opportunities for
lower-complexity and thus cost-optimized designs to support target applications. Speaking at the occasion,
Ramesh Chettuvetty, Senior Director – Applications & Marketing, Infineon – Automotive Division, expounded,
“The new HYPERRAM 3.0 memory solutions achieve a far higher throughput-per-pin than existing technologies
in the market such as PSRAMs and SDR DRAMs. Our low-power features enable better power consumption,
without sacrificing throughput, which also makes this memory ideal for industrial and IoT solutions.”
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Hitachi Energy wins order to provide a HDVC transmission system
Hitachi Energy has announced that it has won a major order from Adani Electricity Mumbai Infra to provide a high-voltage
direct current (HVDC) transmission system which will link Kudus to Mumbai, on India’s west coast. Mumbai is experiencing
a rapid increase in electricity consumption, seeing peak demand increasing to 3,850 megawatts (MW) in 2022, of which
around 2,100 MW was supplied from outside sources. The new HVDC link will supply up to 1,000 MW of electricity,
increasing power from outside of the city by almost 50%. The link will strengthen the existing transmission infrastructure
and help to ensure a reliable power supply in the region. Sharing his insights, Andreas Berthou, Global Product Group
Manager of HVDC and HVDC Service, Hitachi Energy – Grid Integration, cited, “Our HVDC systems have tremendous
potential for bringing large amounts of electricity directly into cities, such as Mumbai, where it is needed most but space is
severely limited. As the world becomes more sustainable, electricity will be the backbone of the entire energy system.”

Marelli presents its new 800 Volt Silicon Carbide inverters platform at Dritev
Marelli has developed a new, complete platform of 800 Volt Silicon Carbide (SiC) inverters, ensuring
improvements in terms of inverters’ size, weight and especially efficiency, which is a critical parameter in electric
vehicles. The platform was presented for the first time at the International VDI Congress ‘Dritev’ (Drivetrain
Transmission Electrification in Vehicles), held in Germany, on July 6 and 7, 2022. Sharing his thoughts, Dr
Razvan Panati, Head of Power Electronics Technology, Marelli – Vehicle Electrification Division, said, “The new
inverters platform based on our 800 Volt Silicon Carbide power module technology allows to serve applications
where energy use is optimised, the performance is maximised, and efficiency is dramatically improved. With a
complete range of modular solutions, we are able to offer to our customers more flexibility in terms of packaging,
cooling system design and energy storage.” The software for all the inverters in the company’s range is
developed in-house by them and is hosted by an Electric Control Unit located in the same inverter case.

Solidline GmbH announces CAMculator for use with HCL CAMWorks
Solidline GmbH, the German PLM system company, expands their CAM solution offerings to the
USA through a partnership with HCL Technologies, makers of CAMWorks, and the release of
Solidline CAMculator. Solidline CAMculator optimises costing to save time and labour. Traditionally,
costing is calculated using old stock, estimated values, or trial programming. With CAMculator, data
from the CAM model is utilised and cycle time can be calculated and used to ultimately program and
calculate the cost of an entire component. The CAMculator supports the automation and costing of
parts for up to 5-axis simultaneous machining. Elaborating on the CAMculator, Christian Popp, Head
of Manufacturing Solutions, Solidline GmbH, stated, “Our experienced consultants help you to
achieve professional and reliable machining so that you quickly become highly productive. We
create synergies for our customers through close cooperation – in a globalised world. With the
support of HCL CAMWorks in the USA, our CAM solutions are also available in the United States.”

Yokogawa Digital Corporation established to support DX in manufacturing
Yokogawa Electric Corporation announced the establishment of Yokogawa Digital Corporation to provide management
consulting services to manufacturers that will cover everything from business management to plant operations. Yokogawa
Digital will leverage Yokogawa’s operational technology (OT) and information technology (IT) knowledge and capabilities to
provide not only consultation but also cloud system implementation, operation, and maintenance services that connect
business management and manufacturing operations, enabling the integrated administration of global
operations, and facilitating digital transformation (DX). Yokogawa Digital will provide
management consulting services alongside DX, IT, and maintenance services with a view
to expanding this business to the global market in the future. Hitting the ball straight,
Hitoshi Nara, President & CEO, Yokogawa Electric Corporation, elucidated, “We
have established Yokogawa Digital to drive the utilisation of digital technology
and the connection of processes and organisations that leads to
comprehensive global optimisation. Based on the system of systems (SoS)
concept of combining systems to accomplish purposes that lie beyond the
capabilities of any individual system, we see a path forward for society.”

EM | Aug 2022
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INTERVIEW

“Additive Manufacturing
industry is transitioning
into production mode”
...says Sridhar Balaram, Managing Director & Founder,
Intech Additive Solutions. In an interview with Neha Basudkar
Ghate, he shares his thoughts on how Additive Manufacturing is
revolutionising the different manufacturing segments, and at the
same time shares the potential of the industry in the coming years.
How is Additive
Manufacturing evolving
the manufacturing
industry? What are the
different manufacturing
segments benefiting
from AM?

The metal Additive Manufacturing industry is constantly transforming itself. In the coming years, there will be
hardware and software for simplified solutions & increased ease of use for new users of AM. Machines will be
more driven by Industrial Internet of Things (IIoT) & Artificial Intelligence (AI). This technology will transition into a
software-driven hardware manufacturing system in the coming years. Metal AM is an absolute front runner in
digital manufacturing that is opening several disruptions, including remote and nearshore manufacturing.
Today, the Additive Manufacturing industry is transitioning into the production mode. An increase in
the availability of new materials for Metal AM, lowering of rapid manufacturing prices, increased speed of
printing, stabilisation of process & standards, reduction of machine prices, & development of intelligent
software loaded with AI and Machine Learning (ML) are enabling Metal AM to stay progressive. Numerous
industries, including aerospace, dental, automotive, healthcare, and academic & R&D organisations,
heavily rely on and benefit from Additive Manufacturing.

How is 3D Printing
optimising
manufacturing segments?

A few potential values of Additive Manufacturing technology compared to traditional production methods
does exist. Through software and digitalisation, Additive Manufacturing can virtually create any 3D shape.
Designers have the power to create parts that perform better or are more economical than conventional
alternatives. With an increased production rate, AM machines are using several lasers that are increasing
stability and reliability of the process. These machines can make parts without the use of moulds or
set tooling making mass-scale customisation possible. Product development and production are also
accelerated, which speeds up time to market by removing labour-intensive tool making, fabrication
processes and human error.

Can you tell us about
your partnership with 3D
Engineering Automation?

We have partnered with 3D Engineering Pune, a reputable and well-established reseller in the industry.
Through their team of professionals, we are connecting with potential clients across various industries
throughout India. This relationship will increase our market visibility and help us expand our presence.

Going forward, how
do you foresee the
company’s future in
this financial year?

We have already made our move to Europe. We will keep up the momentum with a keen focus on
Europe and simultaneously kocks on the apac doors with world-class software, design, and hardware
solutions. On the technology side, there is an absolute focus on rethinking design or Design for AM
(DfAM), a significant weightage on generative design software, which has helped comb and identify
thousands of parts for series production. Design is one of the critical aspects of digital manufacturing
and it will play a huge role in future processes. Value added design and application will lead to new
innovations and product designs.
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INTERVIEW

“We help entrepreneurs
selecting industries
& products”
…say Guruprasad Bangle, Co-founder & Chief Technology
Officer, SolutionBuggy. In an interaction with Neha Basudkar
Ghate, he discusses how the company addresses challenges
in the manufacturing industry, thus, boosting various market and
business dynamics. Excerpts...
Given the potential of
India becoming a global
manufacturing hub,
how is SolutionBuggy
contributing to industry
upliftment?

Our AI-based platform enables industries & consultants to collaborate on projects. We have successfully
completed more than 2,500+ consulting projects and mapped 10,000+ experts across various industries
throughout India. Manufacturing sector is one of the major contributors to the Indian GDP. In terms of percentage
contribution, manufacturing accounts for around 30% of the total GDP, which is pegged at around $3 trillion.
In terms of numbers, the size of the manufacturing sector in India is approximately $900 billion. Any uptick
in the manufacturing sector bodes well for the agriculture and service sectors too, thanks to the multiplier
impact activities in the manufacturing sector on the primary & tertiary sectors. Furthermore, given that India has
the potential to become a global manufacturing hub, contributing $500 billion to the global economy by 2030;
manufacturing ranks high among the three sectors of the Indian economy.

How does SolutionBuggy
address industry
challenges?

For start-ups, we have a special acceleration and handholding programme with which we support them
in scaling up and mentor them throughout their entire journey. With our dedicated project management
module and network of expert consultants, we assist the manufacturing industry in addressing technical and
business challenges. We also assist new entrepreneurs who want to enter the manufacturing industry by
overseeing the entire project’s execution. The primary idea behind the platform is to help MSMEs connect
with the right experts to address challenges in the manufacturing sector. We also added a slew of new
features to the platform in response to customer feedback.
Today many entrepreneurs are sceptical about which sector to enter, considering the availability of a
wide range of options. At SolutionBuggy, we help entrepreneurs select the industry to enter and the product
to be manufactured. We have also raised a 2-crore investment. The funding will be used mainly for improving
the AI platform & reduce human dependence by almost 30% in the sales & project matching cycle.

How do you overview the
industry landscape postpandemic?

Post-pandemic, many niche sectors with innovative products have come to the forefront. The growing
awareness towards health led to the growth sectors like nutraceutical foods, millet-based foods,
etc. Supply chain disruptions due to lockdowns in China and rising anti-China sentiments made
India minimise overdependence on imports from China, giving rise to electronics manufacturing, API
manufacturing, toy manufacturing, etc. Accordingly, the Government of India is also promoting domestic
manufacturing through initiatives like Aatmanirbhar Bharat.

Going forward, how much
growth are you projecting
in the coming years?

We have reached 60,000+ industries, 10,000+ experts and completed 2,500+ projects in a span of five
years. We are working with clients from various sectors including MNCs, Big4 consulting, start-ups, and
boutique consulting firms. During COVID, we have had 7.5X growth in the last 2 years. We see a vast
potential for the MSMEs in the manufacturing segment, so we propose to grow at 10X year-on -year.
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TECHNOLOGY

Lighthouse factories –

Leading way for Industry 4.0 revolution

Lighthouses are factories that have taken Industry 4.0 from pilots to integration at scale,
thus, realising significant operational & financial benefits. They demonstrate how
forward-thinking engagement of technology can create a better, cleaner, and sustainable
world through new levels of efficiency in manufacturing. The Cover Story talks about the
advanced technologies adopted by lighthouse
factories, key opportunities & lessons from them and
Mr. Sunil David,
Co-Chair - Digital Communications
demonstrates how can lighthouse factories be built.
Working Group, IET Future Tech Panel
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Lighthouse show how fourth industrial
revolution technologies can promote
responsible growth, especially
sustainability and workflow engagement

Manufacturing globally has experienced a decade of
productivity stagnation and demand fragmentation and, thus,
innovation is long overdue. Where Industry 4.0 has been taken
to scale beyond the pilot phase, unprecedented increases in
efficiency have occurred, with minimal displacement of
workers. However, most companies appear to be stuck in ‘pilot
purgatory’ and not progressing to production stage and scaling.
Lighthouses are the factories that have taken Industry 4.0
technology from pilots to integration at scale, thus, realising
significant operational and financial benefits. They also
illustrate how Industry 4.0 technology at scale can transform
the nature of work itself by constant upskilling and engaging
human workers with minimal or no displacement. These select
group of 103 manufacturing sites as of March 2022 as per the
World Economic Forum list of lighthouse factories represent
the leading edge of technology adoption at scale.
Qualification as a lighthouse requires meeting very high
standards across four categories:
1) Significant impact achieved
2) Successful integration of several use cases,
3) Scalable technology platform
4) Strong performance on critical enablers, such as change
management, capability building, and collaboration with
an Industry 4.0 community

Advanced technologies adopted
by lighthouse factories
Lighthouse factories are implementing highly advanced
manufacturing and AI-driven technologies at scale and seeing
significant gains. Advanced technologies, including a
comprehensive IIoT stack with IoT sensorisation of all industrial
assets implemented, and most importantly building an IIoT
stack (enabling seamless integration of the legacy), and the new
IIoT infrastructure to build a stable & flexible technology
backbone, Augmented and Virtual Reality, advanced data
analytics and Artificial Intelligence, low- to no-code software
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development platforms, extensive use of robots and autonomous
guided vehicles (AGVs) in shopfloors working in conjunction
with people, thereby, augmenting their work. All these
technologies are now powered by 5G connectivity, which offers
extremely low latency, very high availability and high speeds
that can enable several use cases in a shopfloor. These advanced
technologies are also empowering people in offices and on the
shop floor—often with limited or no technical background to
come up with creative digital solutions to address their daily
problems, thus, help in increasing their productivity.
The experience of the lighthouse factories has revealed the
six core enablers that are fundamental to the scaling and essential
for successful Industry 4.0 transformations:
• The agile approach
• Agile digital studios
• IIoT stack
• IIoT academy
• Technology ecosystems
• Transformation offices

An agile tranformation
An agile transformation calls for small, focused, and specialised
teams that can rapidly develop experimental product iterations.
Leaders establish a culture and environment that trusts workers to
experiment with unique and creative solutions, giving them the
freedom to “fail fast” and recalibrate their strategy by learning the
lessons of these failures. This methodology and approach require
pragmatic workflows for iterative problem solving, as well as
teams that develop designs for minimum viable products (MVPs).
Priority management is essential, and frequent evaluation
allows the tasks of teams and their members to shift with changing
business needs. The value of this agile approach includes a higher
workforce engagement, focused training & skill development,
creative ways of solving problems, and the ability to scale up fast.
Agility becomes even more powerful when combined with
a strong transformation office, because effective, strong, and
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Early lighthouse revealed the
six core enablers fundamental

decisive leadership is critical for any substantial change—let
alone one as comprehensive as an Industry 4.0 digital
transformation. Agility calls for small, focused, and specialised
teams that work in an organisational setup with very clear
objectives and effective collaboration.

Key opportunities & lessons
from lighthouse factories
Lighthouses inject human capital
Contrary to widespread concerns about worker displacement
and job losses, Lighthouse factories are not deploying Industry
4.0 technology to replace operators in a shopfloor. A McKinsey
report suggests that less than 5% of occupations consist of
activities and tasks that are 100% automatable with today’s
technology, while 62% of occupations have at least 30% of
automatable tasks and activities.
Resetting benchmarks
Industry 4.0 differs from the continuous improvement
efforts that have characterised factories for the past
generations. It is not incremental; rather, it involves a stepby-step change—it is resetting benchmarks and setting
higher standards. Lighthouses leverage different Industry 4.0
use cases to transform their manufacturing operations.
Accordingly, lighthouse factories are resetting industry
benchmarks for financial and operational key performance
indicators (KPIs). Some lighthouses even outperformed their
internal expectations by a factor of 2 as per a McKinney
study. With this transformative approach, lighthouses
transform their operations and achieve a step change in
performance improvement.
Open innovation and collaboration
The lighthouses demonstrate that the Industry 4.0 journey
need not be solitary, beacons can guide and lead the way.
Indeed, lighthouses are part of an innovation ecosystem that
involves academia, start-ups, and technology service providers
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Large and small enterprises
Innovation is accessible not only to large enterprises, but also to
MSMEs, which can achieve a transformative impact by focusing
on pragmatic solutions that don’t require huge capital expenditure.
From emerging & developed economies
Access to current and emerging technologies is not the
exclusive domain of developed economies anymore. China is
one of the leaders with a high number of lighthouses, and
other lighthouse factories are in eastern Europe. This shows
that other operational and financial benefits are more relevant
than just labour cost reduction.
High impact with minimal replacement of equipment
Despite the misconception that legacy industrial infrastructure
and equipment and older facilities create obstacles and
barriers to innovation, most of these lighthouses were in fact
created by transforming existing brownfield operations.
Democratisation of technology
Technology on the shopfloor is transforming ways of working, as
operators develop their own applications and solutions to facilitate
& automate their tasks and, thereby, enhance their productivity
Agile working mode
The lighthouses implement new use cases in an agile working
mode, which allows them to do proofs of concepts and proof of
value in a very short time, improve the solution based on learning
and go quickly from pilot to production and eventually to scaleup mode. This is a matter of weeks as against years.
Minimal incremental cost to add use cases
Use cases can be deployed at low additional cost, allowing
factories to work on multiple areas at the same time.
New business models
Industry 4.0 technologies enable lighthouses to develop new
business models which complement and disrupt the traditional
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Lighthouse promote high workforce
engagement in five areas

business and value chain by leveraging the power of IoT and AI. enterprises, such as
For example, manufacturers of connected products are now fusing • engaging in too many proofs-of-concept projects
IoT and AI into their products and can offer products as a service. • Scaling happening at a very slow pace
• The lack of an integrated business case for technologies
• Implementing too many isolated solutions, & creating
Aiding economic recovery
hundreds of data silos
Undoubtedly, the world has changed drastically in the past
How did they overcome these myriad challenges to achieve
two and a half years due to the COVID-19 impact and the impact transformational impact and agile continuous improvement?
of the Russia- Ukraine war triggering supply chain disruptions. The lighthouses prove that there is more than one way to
The resulting challenges, along with ambitious climate goals, have embrace the Industry 4.0 revolution.
increased the importance of environmental, social, & governance
(ESG) concerns. Companies have, therefore, significantly their Innovation of the production system.
focus on environmental sustainability and on workforce
Enterprises expand their competitive advantage through
engagement. Lighthouses have demonstrated that responsible
operational excellence. They aim to optimise their production
business growth requires a transformation with these priorities.
Localised manufacturing and supply chain resilience are very systems, increasing the productivity and quality performance
crucial in the current geopolitical context, as organisations strive of their manufacturing operations. They start to innovate in
hard to engage their workforces & sustain their operations amidst one or a few manufacturing sites and then roll out from there
international unrest and global economic headwinds. Furthermore, and thereafter scale.
there are added pressures to maintain sustainability commitments
and accelerate the transition towards renewable energy.
Innovation of the end-to-end value chain.
Leading companies have proactively responded, stepping
Enterprises also create new businesses by changing the
forward to set new standards and are putting innovation to
work in the name of environmental sustainability. Defying the economics of their operations. They innovate across the value
conventional wisdom that responsible and good stewardship of chain, offering new and improved value propositions to their
the planet and profitability are at conflict with each another, customers by launching new products and services, higher
they have shown how responsible changes can boost eco- level of customisation, smaller lot sizes, and significantly
shorter lead times. Enterprises stay focused on innovation and
efficiency and workforce engagement.
Members of the Global Lighthouse Network apply advanced transforming one value chain first, and then later scale
technologies to enhance supply chain resilience, enhance green learnings and capabilities to other parts of their business.
measures and workforce engagement while increasing
productivity. The result: 66% of lighthouses made sustainability Key success factors in the Industry 4.0 journey
improvements by reducing consumption, resource wastage and
CO2 emissions and at the same time enhanced their productivity. Strategy and business case: The lighthouses have a clear
Industry 4.0 strategy that is tightly linked to the creation of
fundamental business value. It is clearly articulated and
Overcoming challenges
communicated from the senior leadership, and has enterpriseThe lighthouses have overcome typical challenges faced by wide validity so that all functions are aligned to the strategy
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IoT architecture must build for scale: The lighthouses have
an IoT architecture that is built for scale-up and seamless
interoperability. All the data flows into one central data lake
and the interfaces between applications are standardised.
Capability building: The lighthouses have an extremely strong
focus on capability building. Digital academies and internal
centres of innovations and smart factories allow all employees
to learn the basics of new digital use cases that can create
business value and most importantly a smooth and efficient
way of implementing them.

Workforce engagement

even those that aren’t immediately apparent —better than
traditional companies do.

How can we create more lighthouse factories?
To ensure that the entire manufacturing ecosystem
transitions as smoothly as possible through the Industry 4.0
revolution while avoiding increased inequality and a ‘winnertakes-all’ outcome which is not desired, public, and private
leaders need to act responsibly. They have the required power to
influence the outcome of the Industry 4.0 revolution and
mitigate these risks with a proactive approach.

The following actions could support these goals:
In the lighthouses, the leaders act as role model for the
change, they articulate a clear change story through various Augment the operator and not replace him/her: Factories should
channels and ensure all employees feel part of the journey and deploy the requisite technologies that allow the human operators
are aligned to the digital strategy and vision of the organisation. to focus on the most value-adding activities, where the unique
Workers are actively involved in the development and human skills of decision-making, creativity and adaptability to
deployment of the relevant use cases.
new situations brings most value—and, at the same time, create a
An organisation can have the best tools and processes, the more attractive and empowered workplace.
best and newest technology, and tremendous resources at its
disposal—but if it lacks workforce engagement, it is highly Investment in capability building and lifelong learning is a
unlikely they can scale up their Industry 4.0 transformation must: The private and public must prepare the workforce for the
successfully. In the last two and half years, the workforce Industry 4.0 revolution transition, including re-tooling and
engagement that lighthouses have achieved has been an revamping of the education system & investing in training as well
extremely important critical element of their success. They have as lifelong learning to create a mobile workforce which can benefit
shown how important it is that enterprises put their workers at from the opportunities related to the Industry 4.0 revolution.
the heart of their efforts by creating a community of involved
and committed people who have the support that helps them Diffuse technologies across geographies and include MSMEs:
meet the challenge of their ever-evolving labour needs – for The full benefit of Industry 4.0 in manufacturing can only be
example, those stemming from the labour shortages exacerbated realised if complete value chains and production ecosystems are
by the COVID situation and other geopolitical risks
transformed, including all geographies across the world & MSMEs,
Lighthouse organisation further engage their workforce which are contributing 50-60% of value add in OECD countries.
across 5 major and critical attributes:
Therefore, it is important that organisations should diffuse
• Learning and development
Industry 4.0 technologies across their entire production
• Empowerment and ownership
network and include developing economies as well as suppliers
• Collaboration and connections
of all sizes irrespective of their location. This will not only lead
• Impact and recognition
to improved overall results, but also ensure knowledge and
• The voice of the worker
insights are spread more equally.
These attributes recognise and celebrate the success of their
people and products while reinforcing the organisation’s
culture and values These people leaders promote, incentivise,
and encourage learning-focused employees who create &
develop new ideas and contribute to the innovation quotient.
They demonstrate that by prioritising the worker’s voice and
listening to their people (for instance, through the ubiquitous
digital channels and Big Data coupled with AI-driven analytics),
they can understand their employees’ needs and aspirations —

16

Address climate change challenge with Industry 4.0: The world
today faces a significant challenge as it relates to climate change,
with a recent report from the IPCC stating that carbon emissions
must be reduced by 45% by the year 2030 to keep below the
1.5°C warming. Thus, factories of the future must leverage
Industry 4.0 technologies to improve their energy efficiency,
enhance yield, and reduce waste and emissions and integrate
circular technologies, while enhancing overall competitiveness
to ensure their business objectives are met. ☐
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“Indian mould makers are
looking for optimal lead time
& high performance”
…states Pulkit Datta, General Manager, Tool Steel Products, Hitachi Metals India. In
his interview with Neha Basudkar Ghate, Datta talks about the notable trends in the die
& mould sector while sharing his thoughts on the demands of Indian mould makers and
the technological landscape of the tool steel sector. A read on…
Hitachi Metals has had its presence in the Indian industry
since 2006. How has the company evolved since then and
what are the areas of business development?
We have been present in the Indian market for a considerable
period, being among the first Japanese tool steel manufacturer.
The most prominent transition over the last decades has
been the proliferation of local capabilities of our customers
as compared to the era when die & mould was restricted to
imports from Japan, Taiwan, and South Korea.
Earlier, there were only captive tool rooms available.
But now, there is a significant growth of commercial tool
rooms. The introduction of CNC
machines, the latest CAD CAM &
simulation software, IoT, and
Industry 4.0 combined with
the ever-increasing skilled
manpower has enabled a giant
leap in domestic capabilities.
On the demand side, there is a
renewed emphasis on assigning
importance to the lightweight of
interior and exterior trims. Thus,
there is increased usage of
high tensile steel & plastic
injection moulding in
the automotive sectorboth interior and
exterior.
What are the key
drivers helping
Hitachi Metals
India to be
at par in the
competitive
landscape?
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Optimisation is crucial. Implementation of lean
manufacturing processes like VSM, SMED, and 5S
is the need of the hour for the manufacturers to be
more competitive, the most important factor being
the continuous investments in manpower skill
enhancements. This includes in-house training facilities,
collaboration with technical institutes, and partners
in the ecosystem with material suppliers. As tooling is
a capital-intensive industry, a support policy from the
Indian government can play a pivotal role in ensuring a
competitive advantage for SMEs.
What are the notable trends in the die & mould sector?
Today, one of the emerging trends is the reduction in the
number of die & mould imports, vis-à-vis the domestic
enhancements. This incidentally now coincided with the
‘Make in India’ initiative and push from the government.
On average, the die & mould components market has been
growing at an average CAGR of 15-16% in the recent decade.
Machines with equipment built on the latest technologies
are being used, together not only with the latest CAD/
CAM but simulation software. Even the size of tools and
the capacity itself are seeing an upward trend. For example,
it took 26 years for machine tonnage in the die casting
segment to increase from 800T in 1974 to 1400T in 2000,
while it took only 10 years to increase from 1400T to 3200T.
Similarly, the trend for press tools is focussing more on
high tensile light metal components. Some relevant trends
in the various departments relate to high-speed machining
as well as multi-axis spindles machining centres to produce
complex dies in a single setup, usage of the latest simulation
software for flow, solidification, and finite element analysis.
Lastly, automation, AI, and Industry 4.0 continues to
find inroads into the die & tool segment. Making complex
moulds & dies from digital designs and plans is a major
challenge for even experienced human workers.
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Pulkit Datta, has been working in the domain
of High Technology Engineering industry for
the last 22 years. He is a Mechanical Engineer
with Masters in International Management
from SSE Sweden. Datta, is currently
responsible for Tool Steel business segment
within Hitachi Metals India, a subsidiary of
Hitachi Metals Japan.
According to the latest global market research reports, the
global tool steel market is expected to be valued at above
$7.30 billion by 2028. How are you prepared to meet this
growing demand?
We completely realise the potential that the Indian market
represents and the clear demand that it puts on us as regards
innovation, advancements in product grades as well as expansion
& upgradation of our local infrastructure. We are also investing
a substantial amount in R&D to come up with new grades/
compositions to make our customers even
more productive and competitive.

onus is on process capability.
Machinability: Ease in machining so as to improve productivity
as well as reduce productions costs.

Can you point out the technological developments in the
tool steel sector?
As far as technological developments are concerned, there
is a clear transition towards more refined grades with lesser,
few, and far between impurities. Processes like vacuum arc
remelting are being employed more
often now to produce even cleaner
steels. There are also huge investments
What are the major demands of Indian
in our forging presses so that the steel
INDIA HAS BEEN A NOTABLE produced is of the cleanest and most
mould makers?
EXCEPTION ON GLOBAL
The raw material is one of the most integral
uniform microstructure possible. The
parts of the entire tooling ecosystem, AUTO MANUFACTURING HUBS pursuit of high abrasion resistance,
which not only governs the price, but also
excellent lubricity, and heat resistance
the output and productivity of the tool.
requirements of various dies and
Indian mould makers are essentially looking at the following:
forming tools, is necessitating hybrid PVD technologies with
Lead time: The criticality cannot be overstated. Materials are laminated functional layers.
required once the design process is already completed, and
the production deadlines have begun. Delay in the availability How do you foresee the growth of the Indian manufacturing
of the material can jeopardise the entire project.
industry?
High performance: Latest grades that can give an enhanced The Indian manufacturing industry generated 16-17% of
performance, be it high polish ability or reliable tool life so as India’s GDP pre-pandemic and is projected to be one of the
to reduce downtime for a tool change
fastest growing sectors. In the sphere of manufacturing, India
Near net shape: Mould makers expertise’ lies in producing has traditionally been focused on domestic production and
moulds and not machining. There is an increasing expectation consumption. Having said that, both the government and the
for finish sizes, and minimum excess material - to the point, Indian companies recognise the need to move forward to the
even the rough scooping of the cavity is being expected at the next phase of the industry.
material supplier stage itself.
The National Manufacturing Policy aims to increase the
Heat treatment reliability: Heat Treatment (HT) is an integral share of manufacturing in GDP to 25% by 2025. The ‘Make
link in the process of getting the maximum output from the in India’ is expected to increase the demand & consumption
material. Mould makers look for exact recommendations as for machinery and equipment by the local manufacturing
regards the HT process - more so a clear expectation for the industry. In addition, the PLI scheme targets to develop 13
steel supplier to have their heat treatment facility so that the sectors on par with global manufacturing standards. ☐
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Projecting the future with
aluminium die casting
Manufacturing or automotive industry always opt for processes and technology which
churns fewer material cost, however, increasing their revenue margins. Aluminium die
casting also works on the same module where it’s process
specialises in rapid succession of the desired output without
Rajendra Parsad,
Member of Editorial Committee,
spending huge revenue on it. This article specifies on
ALUCAST Journal,
Aluminium Casters’ Association
aluminium die casting usages and its application in the industry.
(ALUCAST), India
Aluminium is coined as the ‘wonder metal’ of 21 st century.
It is a metal that lends itself to a variety of metal working
processes. It can be cast, forged, rolled, machined, heat
treated, polished, painted or plated, It is the world’s most
abundant metal - at 8% of earth’s crust. Surprisingly, it was
not until 1820 that aluminium was for the first time produced
in pure metallic form. Curiously, while the human body
contains a host of other metals in some form or the other
(sodium, potassium, magnesium, iron etc), aluminium does
not feature in the list.
The chief source of aluminium is bauxite ore. Pure
aluminium (99.5 - 99.8%) is extracted by the Hall- Heroult
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electrolytic process. Secondary or recycled metal is produced
from scrap of various kinds, and usually alloyed to specification.
By utilising various combinations of its advantageous
properties, such as strength, lightness, corrosion resistance,
recyclability and formability, aluminium is being employed in
ever-increasing number of applications.
World-wide demand for aluminium is 60 mmt (million
metric tonnes)/year; about 45 mmt/year of fresh metal and 15
mmt/year of recycled scrap. The use of recycled Al is
economically and environmentally compelling, as it takes only
5% of the energy required to produce one tonne of pure
aluminium, with corresponding reduction in emission.
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Various aluminium parts produced
by high pressure die casting

What is needed?
Aluminium castings form a large part of requirements of
the aviation, automotive and other prime mover industries.
The automobile industry in particular is by far the largest
single customer. In recent past, the emphasis on lighter weight
in order to achieve better fuel efficiency and lower emission
has been relentless. Aluminium castings are replacing cast
iron castings in almost every application.
Compared to cast iron, production processes of aluminium
castings are of recent origin. Sand casting, gravity die casting,
pressure die casting and low pressure die casting are the
major categories of aluminium castings. Die casting has seen
revolutionary changes in development & application of
computer software for simulation of die design & casting
process and die casting machines. This has allowed automation
of the process to a great extent, resulting in consistently high
levels of quality and output.

The solution: Aluminium die casting
Aluminium is basically a lightweight alloy with high
dimensional stability and if some aluminium parts are being
designed considering the manufacturing process, aluminium die
casting is the go-to-solution. Aluminium die casting is a popular
manufacturing process to create complex shapes and designs that
produces smooth, defined and textured surface metal parts.
Die casting is no longer a ‘Black Art’ of medieval ages. It
has developed into a highly advanced technology-based mass
manufacturing activity. Fully automated cellular units make
extensive use of computerised programming, monitoring,
analysis and control. Computer-aided design and manufacture
of dies and casting simulation techniques are the order of the
day. The growing sophistication of plant and machinery calls
for a corresponding higher level of competence, knowledge
and skill among the operating personnel, particularly those
responsible for maintenance and upkeep.

How is the desired output achieved?
Aluminium die casting is a manufacturing method to create
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metal parts. Casting is a general term for products at or near net
shape, formed by solidification. The method in which the
molten metal is introduced into the die and the pressure applied
on the metal while it is cooling and solidifying defines the
category of casting : Gravity die cast(GDC) Low Pressure die
cast (LPDC) or High Pressure die cast. (HPDC).
To begin with, an aluminium bar should be heated and
melted entirely at a high temperature and then force it into a
pre-shaped mould cavity to create desired metal parts. This
process uses the casting machine’s cold chamber, as the high
molten aluminium temperature would damage the machine
if the injection mechanism is submerged like the hot chamber
process. In the cold chamber machine, the melting pot is
separated and the molten aluminium alloys then are ladled
from the pot into the die under high pressure. After injecting
the molten aluminium, it takes a while to solidify. Then, one
need to separate the two halves of the mould to reveal the
aluminium cast part. The pressure requirements for cold
chamber castings are typically higher than those of hot
chamber die castings.
The die casting process devices a steel mould often capable
of producing thousands of castings in rapid succession. This
process can be either simple or complex depending upon the
complexity of the casting. Most of the machines use
mechanisms actuated by hydraulic cylinders to achieve
locking. Others use direct acting hydraulic pressure. Die
casting machines - large or small - are highly fundamentally
only in the method used to inject molten metal into the die.
The end product comes out with a smooth surface. Most
of the time, the finished products don’t need minimal
machining and move into the delivery stage quickly.
Moreover, the die cast mould is recycled to manufacture the
same parts before it deteriorates. Therefore, aluminium die
casting is an ideal manufacturing process for large-scale
production. And that is why manufacturers prefer to die
casting this and it is popular in various industries.

Versatile in use
One of the impressive ability of aluminium die casting is
that, being a non-ferrous metal in the world, it has the ability
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High-precision die mold for casting
aluminium automotive parts

to produce lightweight and complex parts without sacrificing
its strength while having extensive surface finish options that
neither extrusion nor machining can effectively create. Its
dimensional stability is another big advantage of the
aluminium die casting process. Moreover, they are versatile,
and one can use them for nearly any industry.
The aluminium die cast parts can withstand high-operating
temperatures than other non-ferrous materials. These die cast
parts are corrosion resistant, highly conductive, have a good
stiffness and strength-to-weight ratio. Since, this casting
process is based on rapid production that allows a high volume
of die casting parts to be produced very quickly and more costeffectively than alternative casting processes.
Considering the fact that aluminium alloy comes with various
advanced chemical and mechanical properties; they are highly
corrosion-resistant and have high heat dissipation properties.
Moreover, strength-to-weight ratio is also a significant advantage.

Application areas of aluminium
Aluminium alloy being lightweight in its natural form,
large structures such as bridges and commercial buildings use
die cast aluminium parts in the construction process. The die
cast parts are also considered essential in most of the vehicles.
Therefore, one can see these alloys in a wide range of
applications in the automotive industry – from engine to
body parts, they are everywhere.
Aluminium has been playing a major role in the electronic
industry. The uses of die cast aluminium alloy in this specific
industry have risen over the past two decades. From
smartphones to 5G network housing, die cast aluminium
alloy plays a significant role in this development.
The furniture industry has also adopted the aluminium die
casting owing to its high strength, corrosion-resistance and
reasonable price point. As a result, the furniture industry uses an
aluminium alloy to manufacture various home & office furniture,
such as door locks, hinges, knobs and other aluminium fittings.
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This process also plays an important role in the aerospace
industry as some of its parts are made of die cast aluminium, like
airplane engine piston heads, cargo loading housings, fuel system
parts, airplane distributor cap housings, as well as lighting fixture
parts and electronic enclosures detention ring parts.
To give a perfect example of this process is the production
of complex automotive parts, like transmissions and engine
blocks. Other processes cannot consistently achieve the
complexity and tight tolerances required for these products.
Acknowledging the mastery of aluminium die casting
used in applications around the world driving competitive
markets, the transportation sector is the largest end-use
segment for this industry. The increasing emission laws by
the government regulatory authorities, along with consumer
demand for a higher fuel-efficient vehicle is developing a
necessity for aluminium casting. The increased operations for
the industry include the replacement of iron and steel
components in a vehicle with lightweight high-quality
aluminium in order to increase the fuel efficiency.
Another sector demanding this process includes building
and construction in developing economies. Aluminium die
casting is associated with the creation of products including
windows, cladding, curtain walling, pre-fabricated buildings,
shop partitions and fittings.

Skill upgradation is essential
To meet the die casting industries’ increasing demands
for qualified and trained engineers in electronics,
instrumentation and computer science for programming,
running, monitoring and maintenance of sophisticated
machinery, it is necessary that the curriculum for degree and
diploma courses in engineering is suitably amended.
Opportunities must be created for smart engineers in the
area of die casting, which obviously means that the candidates
must be exposed to training - class room as well as a practical
hands-on education. ☐
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Automated and error
proof processes with
ifm’s vision technology

The level of industrial automation and
digitalisation is increasing worldwide.
Our solutions consisting of sensors,
identification systems and machine vision
as well as smart connection technology and
software solutions allow you to plan and
operate your machinery and equipment at the
required overall equipment effectiveness (OEE).

ifm electronic India Private Limited
Plot No. P - 39/1, MIDC Gokul Shirgaon,
Kolhapur - 416234 Maharashtra
Ph: +91 231 267 2770
Email: info.india@ifm.com
Web: www.ifm.com/in

GRINDING MACHINES

TECHNOLOGY

Everything you need to know about
centreless grinding machines
When a perfect application meets the right technology, accuracy of the production soars
the demands of the product in the market. Such is the case with ‘Centreless Grinding
Machines’ where it’s application and technology meet flawless and desired workpiece.
This articles revolves around its usage in the manufacturing industry and its benefits.
A centreless grinding process is an outside-diameter
grinding process. The procedure entails removing material
from components or items using abrasive cutting or grinding.
It differs from centred grinding. In that, the material on
which the work is being done is not held in place by a spindle.
Instead, it’s held in place by a pair of rotating grinding wheels
that spin at predetermined speeds.
A centreless grinding machine can achieve precision in
cylindrical surfaces, roundness, and exceptional accuracy
when processing high-volume automotive components and
hydraulic and fluid control parts.
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Fundamentals of centreless grinding
The centreless grinding process requires a thorough
understanding of the fundamentals to get consistent and
high-quality outcomes. The workpiece is fastened between
two grinding wheels in centreless grinding, wherein the
rotatory grinding wheel’s speed is determined by the rate at
which material is removed from the workpiece.
Compared to the workpiece, the grinding wheel rotates
along a fixed axis and has a higher angular velocity. The
regulating wheel just applies external pressure for correct
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Working principle of a grinding machine

grinding and provides linear feed to the workpiece. The
grinding wheel is solely responsible for machining.
The regulating wheel is not fixed at its axis; it can move in
order to maintain proper contact between the workpiece and
the grinding wheel. The workpiece is positioned over a
stationary work-rest plate. The grinding wheel coupled with the
regulating wheel, is used to modify the workpiece’s position.
Grinding wheel materials are mostly made from a solid
steel or aluminium disc with particles bonded to the surface.
Grinding wheel consists of a composite material. Coarse
particle presses and bonds together. This results in the
formation of solid circular shape of the various types of
grinding wheels. Grinding wheels are made up of abrasives
that acts as a tooth in the saw. These grinding wheels act as a
regulating agent controlling the material removal state,
surface finishing, polishing and geometrical accuracy.

What are abrasive materials in
grinding machines?
Abrasives are grain-like material substances used in the
grinding wheels of the centerless grinding or any grinding
machine for that matter. Each of these abrasive grains are
bonded together into a cylindrical grinding shape.

Specifications of centreless grinding machines
Most of the centreless grinding machines feature
hydrodynamic and anti-friction bearings equipped with
grinding and regulating wheel spindles. They have centralised
lubrication systems and pressure switches. A lubrication
system lubricates continuously while the machine is working.
It lubricates the workpiece while bearings are rotating and
improves the distribution of lubricants. Whereas the pressure
switch regulates the grinding wheel and regulating wheel
spindles allowing only when oil enters into beanings thereby
providing safety protection for the spindle bearings. Palmary
centreless grinding machines are known for its accuracy and
efficiency. They are equipped with CNC controls and
operator friendly.
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Types of centreless grinding
• In-feed centreless grinding
When one part has a bigger section than another, in-feed
centreless grinding, also known as plunge grinding, is utilised.
With in-feed centreless grinding, you lay your part on the work
rest and use the regulating wheel to feed it into the grinding wheel
progressively. In-feed centreless grinding is frequently used to
make complex pieces with different diameters. Small parts with
tight tolerances benefit greatly from this type of grinding.
• Through-feed grinding
Through-feed grinding is the most common type of centreless
grinding. Through-feed grinding is known for its productivity
since it grinds from one side of the machine to the other without
stopping. The workpiece is dragged between the grinding and
regulating wheels, allowing for faster & efficient manufacturing.
This method is used by grinding companies that create highvolume orders of components with minimal characteristics.

Applications of centreless grinding
Centreless grinding machines has a wide range of applications
& techniques, just like other types of grinding. Few of them are • When a large number of pieces must be processed in a short
amount of time, centreless grinding is the best option
• In the production of numerous high-volume automotive
components, centreless grinding is essential
• Centreless grinding is also used to make parts for the hydraulics
and fluid control, medical, and aerospace industries

Conclusion
Centreless grinding is an exciting method that removes the
right amount of materials precisely, to produce a perfectly
finished workpiece. It’s a technology that’s used in a lot of
manufacturing operations and it’s really efficient. Centreless
grinding is a suitable choice for manufacturers who demand high
volume production with rapid rounding and accuracy. It may be
used to quickly and precisely make a wide range of parts. ☐
Courtesy: Phillips Machine Tools India
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Evolution of advanced ceramics
from preceramic precursors
There has been a significant rise in the use of Precursor-Derived Ceramics (PDCs) in recent
years. The article explains the rise of polymer/precursor-derived ceramics from theory to
translational research and highlights its application benefits and business potential.
Prof Ravi Kumar,
HoD, Department of Metallurgical and Materials
Engineering, & Professor of Ceramics, Laboratory for
High Performance Ceramics,
Indian Institute of Technology- Madras (IIT-Madras)

The technology of Precursor-Derived Ceramics (PDCs) is
a fantastic way to design advanced technical ceramics at
different length scales. The methodology usually involves the
selective use of monomers that are polymerised and subjected
to atmospheric pyrolysis resulting in a conversion of a
polymer precursor into an amorphous ceramic.
These thermally stable amorphous ceramics can be heated
further to produce crystalline phases that are
thermodynamically stable. In addition to solid-state
thermolysis, which can result in ceramic powders, structural
and functional ceramic coatings, fibres and highly porous
materials can also be produced using conventional polymer
processing techniques. Pre-ceramic polymers can be utilised
to produce amorphous materials with distinctive
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Raghunath Sharma, MVSS,
Research Scholar (PhD),
Laboratory for High Performance Ceramics,
Department of Metallurgical and Materials Engineering,
Indian Institute of Technology-Madras (IIT Madras)

compositions that are not attainable with traditional ceramic
powder-based processes.
These materials can withstand extremely high
temperatures. The main advantages of making ceramics from
polymeric precursors include pressure-free sintering,
machinability, development of nanoceramics with the
desired composition, kinetic stabilisation of less stable
phases, adaptability of diverse manufacturing capabilities of
polymer process engineering, and development of the desired
composition of nanoceramics. By carefully controlling the
precursor chemistry and the processing parameters, the
microstructure of these synthesised ceramics may be
modified to create products specifically tailored to the needs
of a given application.
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Potential application arenas of the
precursor derived ceramics: pushing the
limits of India’s strategic self reliance
further in defence and aerospace sectors

Application areas
Aerospace applications, such as scramjet propulsion,
hypersonic travel, re-entry vehicles, and advanced rocket
motors, require new materials that can operate in oxidising
or corrosive atmospheres at temperatures greater than
2000°C and occasionally throughout a long working life.
These applications are where the preceramic precursor
technology & the derived ceramics are of particular interest.
External parts like the nose, vertical fins, wing leading
edges or flaps, divert/attitude control thrusters, nozzle
throats, combustor liners, and panels, where higher thermal
and mechanical loads are encountered, can be made of these
ceramic materials for re-entry vehicles, hypersonic aircraft,
missiles, and rockets. The uses of such materials are not
restricted to the mentioned examples or fields and can be
expanded to other potential arenas such as environmental,
functional, structural, automotive (petrol/diesel-powered
vehicles as well as electric vehicles), and energy applications
such as in solar cell, fuel cell, supercapacitor, and battery,
chemical and gas nanosensor, piezoelectric sensors,
actuators, dielectric material, and other emerging fields.

Business potential
The history of such a niche technology dates to the 1970’s
with the advent of SiC fibres involving pyrolysis of
polycarbosilane by Yajima. To date, such fibres can be
developed only through the precursor-derived route. SiC,
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SiCN, and SiBCN are examples of high-performance nonoxide ceramic fibres that display outstanding thermomechanical properties. These fibres maintain their high
tensile strength (>2 GPa) and stiffness (>200 GPa) even at
temperatures exceeding 1500°C.
These fibres are primarily utilised in ceramic matrix
composites (CMCs) and metal matrix composites (MMCs) as
reinforcement. To satisfy the rising demands in the automotive,
energy, aerospace, and military industries, these lightweight
thermo-structural composite materials are being developed.
Ceramic fibre filaments are essential for the aerospace and
defence industries, making them one of the most important
materials for advancing both technology and national security.
The only five businesses that commercially produce nonoxide Si-based ceramic fibre filaments are Nippon Carbon
(Japan), Ube Industries (Japan), Dow Corning (USA), COI
ceramic (USA), and BJS Ceramics (Germany). It is important
to note that despite our readiness to pay the expensive price,
these fibres are on an embargo list and hence cannot be
imported into India. India has yet to establish indigenous
technology for the mass manufacture of ceramic filaments
based on silicon and non-silicon-based ceramic fibres.
With a compound annual growth rate (CAGR) of 10.2%
over five years, the global market for precursor-derived
ceramics expanded from $437.6 million in 2017 to $712.4
million by 2022. Additionally, there are numerous private
companies with annual revenues of more than $100 million
throughout the world, such as Starfire Inc, USA, which have
been extensively explored over the past 40 years.
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Precursor derived ceramics ranging from
tailorable precursors, to specialised fibre
manufacturing technologies

Towards advanced ceramics
Originally, PDCs were marketed as structural ceramics
for high-temperature applications. In recent times, adding
more transitional elements to silicon oxycarbide and silicon
carbonitride ceramic systems has demonstrated intriguing
possibilities in terms of increased mechanical capabilities
and thermal stability at a lower processing cost than its nonoxide ceramic equivalents. Also, the flexibility to tailor nonsilicon containing molecular precursors is an added
advantage, single source precursor derived advanced nonoxide ceramics such as B 4C, BCN,ZrC have exceptional
oxidation stability that maybe maintained even at very high
temperatures (>1600 degree celsius) and have a wide range of
thermo-structural uses.
This approach can be used to incorporate transition metals
such as Ti, V, Hf, Ta, and Nb-based carbide, carbonitride,
borocarbide, and borocarbonitride ceramic systems. It is not just
restricted to the synthesis of B4C, BCN, ZrC, ZrC, ZrCN, ZrBC,
and ZrBCN based ceramic. The possibility to obtain HfCN based
ceramic- material with the highest melting point is the icing of
the cake further. The fabrication of high phase purity and
complicated shaped ceramic components, such as dense
monolithic ceramic, fibres, coatings, and composites, is possible
using this new type of cost-effective precursor technology.

The inception of CeraTattva InnoTech
The growing impetus towards Aatmanirbhar Bharat and
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India’s strategic self-reliance can be envisaged only when
entrepreneurial ventures come up based on such niche
materials that can accelerate India’s space and defence
capabilities even further. In this context, the inception of
private ventures that can collaboratively work with various
government organisations in terms of technology
development, and upscaling is the need of the hour.
CeraTattva InnoTech (CTIT) is a specialty material
innovative technology-based start-up focused on the
indigenous development of non-oxide ceramic precursors or
polymers, advanced ceramic materials, and ceramic processing
technologies at cost-competitive pricing. CTIT is the first
private venture in the country concentrated on the
development of novel preceramic/precursor technologies
which will assist the core strategic sectors of aerospace,
defence, and energy along with significant applications in the
automobile industry as well. CTIT incorporates a unique
amalgamation of remarkable non-oxide ceramic products and
solutions as well as extraordinary manufacturing/production
capabilities in their operational backbone.
Highlighting the key benefits to the country from this
technology, Prof Ravi Kumar, Head, Department of
Metallurgical and Materials Engineering, IIT Madras, said,
“Ceratattva is India’s first of its kind company based on novel
polymer-derived ceramics with capabilities to manufacture
highly tailorable ceramic precursors. It is dedicated to the
indigenous development of strategic non-oxide ceramics
which are mostly on the embargo list and are not commercially
available in India.” ☐
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Boosting lean manufacturing
with digital transition
With a rapid rise in digitalisation, intelligent manufacturing and smart production have become
phenomenal across the manufacturing industry. These processes are also the
primary pillars of Industry 4.0, &, therefore, contribute to lean management.
The application story illustrates how SOPHIA, developed by Biesse, has made
Sayeed Ahmed,
CEO,
Biesse India
machine maintenance easy by allowing customer service efficiency.
The fourth industrial revolution, which has been taking
place since the start of the 21st century, is driving the largest
structural change that has not seen in the last 250 years. This
transformational power comes from combining advanced
production and operations techniques with digital technologies
to create connected enterprises. This uses data to drive
intelligent actions in the physical world.
Interestingly, Industry 4.0 makes a factory smart by applying
advanced information and communication systems and futureoriented technologies. According to the NASSCOM, investments
in Industry 4.0 have increased by almost ten-fold in the previous
decade globally and are predicted to reach $200 billion by 2025.
Lean manufacturing, which is widely regarded as a
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potential methodology, to improve productivity and decrease
costs in manufacturing organisations, requires consistent and
conscious efforts from the organisation. It also has to overcome
several hindrances. Committing into Industry 4.0 makes a
factory lean besides being smart.

What is lean manufacturing?
Krafcik coined the term ‘lean’ to describe Taiichi Ohno’s
revolutionary production methods. Lean is a broad term that
incorporates a variety of management concepts and approaches.
Despite its roots in manufacturing, Lean may be applied to any
process-driven environment, independent of industry. The
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ultimate aim of lean is to find and eliminate or alter any part of
a process that does not provide value. It allows faster answers to
changing consumer needs, resulting in speedy and resilient
production and higher quality at reduced costs.
Manufacturing in Industry 4.0 is made up of shared data,
autonomous and intelligent machinery, and manufacturing units
operated remotely. As a result, machines and equipment will
achieve high levels of self-optimisation and automation. In
addition, the manufacturing process will be able to fulfil more
complex and competent product standards and requirements.
‘Intelligent manufacturing’ and ‘smart production’ are two of
Industry 4.0’s primary goals. Intelligent production systems and
processes, as well as engineering approaches, will be important
for efficiently integrating distributed and networked production
facilities in future smart factories. These smart factories respond
to client requests for customised items using technical enablers
such as the Internet of Things (IoT), cloud computing, mobile
devices and Big Data, 3D Printing, and others.

Achieving intelligent identification
Recent manufacturing sector breakthroughs have paved the
path for a systematic deployment of Cyber Physical Systems
(CPS), in which data from all key perspectives is closely
monitored and synchronised between the physical factory floor
and the cyber computational world. For easy and rapid data
interchange, intelligent production systems are integrated in a
Cyber Physical Production Systems (CPPS) environment.
Radio frequency identification devices (RFID), infrared and
laser sensors, global positioning systems, and other arbitrary
objects that are connected to the internet using an agreed-upon
protocol for communication help to achieve intelligent
identification, location, tracking, monitoring and management.
Mobile and cloud computing, when combined with industrial
IoT networks, enable powerful and accurate data & services for
Industry 4.0. The IoT and Industry 4.0 will change how customers
and producers interact.

Rapid rise in digitalisation
India is developing at a breakneck rate economically and
leading the way for technology adoption and digitalisation.
According to the World Bank’s most recent assessment of the
Indian economy, digital revenue amounts for 30-32% of total
revenue. The business sector is estimated to contribute $350400 billion to India’s goal of building a $1 trillion digital
economy over the next several years. 70% of end-user
organisations, throughout the world, aim to considerably
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expand their digital investment in 2022, according to the
NASSCOM Enterprise CXO Survey 2022.
According to a poll conducted by Infosys Knowledge Institute:
By 2020 and 2021, more than 90% of organisations will have
begun to implement some type of digital initiative in their
workplace. The adoption rate in the industrial sector increased
from 81–97%. It’s probable that the adoption rates are greater
than usual due to the digital transition enforced by the pandemic.

Creating intelligent manufacturing
Biesse has made measures to create a precedent for intelligent
manufacturing in the woodworking industries in conjunction
with Accenture. SOPHIA was created to make work management
easier and more logical, i.e., more Lean. It features a continual
connection to the Biesse control centre, the option to seek
assistance via the customer app (with requests prioritised), as
well as diagnostics and performance checks.
IoT delivers a full view of machine performance through
remote diagnostics, machine stoppage analysis, and failure
prevention. When Biesse Service employs SOPHIA, it can
inspect machine data directly, ensuring that it has all of the
information it needs when communicating with the consumer.
This also increases customer service efficiency.
The platform allows for the automatic generation of a spare
parts shopping basket after monitoring the machine component
status and getting information of the need for intervention. The
consumer can choose whether or not to confirm the order and
monitor indications related to machine productivity and
particular parameters for the kind of machining operation in
order to maintain a constant level of performance and enhance
machining cycles. If required, the client may video chat with
Biesse Service using their smartphone, allowing Biesse Service
to view what the customer is viewing.

Making machine maintenance easy
The service network is available at all times for interconnection
and individualised support, from error notice to resolution. From
task notification to automatic creation of the online cart on
PARTS, which is a function of SOPHIA, machine maintenance
has been made easier. SOPHIA creates the spare parts purchasing
basket in real-time, checks the price list and warehouse availability,
and tracks the transaction from beginning to end. The platform
can also provide a list of suggested or emergency spare parts.
SOPHIA even has features for machines that are not
connected. Overall, the digital transition has aided in the
attainment of lean manufacturing. ☐
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Minimum
quantity
lubrication
is ready for
Industry 4.0
In recent years, there has been a significant
development both in the field of MQL
devices, delivery systems and cutting tools.
Oil quantity, volume flow and pressure of
the MQL aerosol can be directly taken into
account in the digital process chain. This
offers a clear advantage in comparison to
conventional metalworking fluids.
Metalworking fluids, minimum quantity lubrication and
cryogenic components are complex issues. Regardless of the
method, the basic objectives of the cutting industry are high
process reliability and high productivity and ecological aspects.
All metalworking fluid-related lubrication methods,
including MQL, have a common characteristic: continuous
targeted feeding of the metalworking fluid into the cutting
zone. The metalworking fluid must be delivered accurately into
the rake and flank face of the cutting tool. This can best be
achieved by means of an internal metalworking fluid supply.

Processes & advantages with MQL
The MQL process creates an aerosol comprised of an oil-air
mixture. This mixture forms a protective film, which reduces the
friction and directly prevents the tool’s wear. Cooling of the
cutting tool is achieved/controlled by means of forced convection
via compressed air, wet surfaces and evaporation enthalpy.
Processes, such as high-speed cutting (HSC) or highfeed
cutting (HFC) are fundamental prerequisites for cutting
successfully with MQL. In this case, an MQL-optimised
cutting process requires smaller, constant wrap angles in order
to reduce the total heat input into the tool.
In recent years, there has been a significant development
both in the field of MQL devices, delivery systems and cutting
tools themselves. Compared to wet machining, MQL is a
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MQL

Good spraying behaviour

more flexible application, since smaller amounts of fluid are
fed. However, due to this reduction of fluid, it is imperative
to pay close attention to the continuous and targeted feeding
of the cutting tool with MQL aerosol.

MQL and Industry 4.0
The integration of MQL and modern MQL systems in the
digital process chain can be realised more easily and quickly
than with conventional metalworking fluids. The regular
measurement of the various parameters, such as concentration,
pH value etc, becomes completely unnecessary. As MQL
normally means oil, detecting impurities, particle sizes etc,
poses hardly any problems. In the course of MQL machining,
the amount of the oil fed and the compressed air is recorded
(volume flow and pressure) in modern MQL systems. This
data can be linked directly to the product and process data in
the digital process chain. Thus, at the desired time, all
essential process variables from the cutting tool to the
machine tool, feed, speed as well as the lubricant supply can
all be monitored.
Considerations such as compressed air consumption,
associated power consumption and losses can be adjusted and
estimated according to Dr Ivan Iovkov (cf Iovkov, 2016).

Successful MQL attempt
Until recently, the milling process on 1.4307 had been
primarily machined dry. The aim of the project was to optimise
the process with MQL and to achieve added value. The first
step was to compare various Fraisa milling tools and MQL
products manufactured by Blaser Swisslube.
Subsequently, different processes were evaluated with the best
tool size & the best MQL oil. An overall view of the entire process
is essential for optimal MQL machining. This includes the MQL
device itself, the aerosol as well as preparation and delivery. The
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tooling must be designed from the start for MQL delivery.

Resulting in longer tool life
and increased productivity
During the test, the MQL product Vascomill MMS FA2
showed an impressive performance and helped to increase tool
life by 243%, at the same time increasing the feed rate and the
cutting speed. The latter increased from 130 m/min to 390 m/
min. This ensured a total productivity increase of more than 70%.

Increasing tool lives by a factor of 12
Materials, such as aluminium alloys, conventional steels
and stainless steels offer a very high potential for MQL
machining, since the heat can dissipate easily through the
chip. In the field of turbocharger production, the tool life
increased by a factor of up to 12 in comparison to conventional
metalworking fluids and dry machining. This is due to the fact
that the brittle and hard indexable inserts react to the change
in temperature during coolant machining. Furthermore,
conventional coolant machining also requires ductile inserts
and coatings. This is the advantage of MQL machining.

Titanium machining with MQL
Materials, which are difficult to machine, such as titanium
and Inconel, are a major challenge for MQL applications.
Excellent tool life and cutting speeds can be achieved in
thread rolling and the cutting of titanium. In milling and
drilling however, the corresponding tools and machining
strategies have not yet been fully determined. In this area,
some questions remain unanswered. Further research and a
deeper understanding of the machining processes, as well as
their further development are necessary. ☐
Courtesy: Blaser Swisslube Solutions
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Optimising cleaning processes
for higher productivty
When it comes to making parts cleaning operations more reliable, economical and sustainable,
cleaning processes often offer considerable potential for improvement. To achieve this, the first step
is to carry out a systematic process analysis that also takes a close look at upstream and downstream
production steps. The article explains how such systematic processes, along with cleanliness
inspection and optimised measures are essential to execute effective cleaning outcomes.
To ensure the quality of subsequent process steps, avoid
rejects and guarantee the functionality of the end-product,
consistent parts cleanliness is an essential quality criterion.
Ever stricter or even modified cleanliness specifications
must be met. In addition, demands on the speed, costeffectiveness and sustainability of the cleaning process are
constantly rising. However, how well, fast and efficiently the
cleaning work is carried out depends not only on the
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equipment, the process technology and the medium used,
but also on factors relating to the cleaning process itself.

Systematic process analysis
What do one do if parts suddenly come out of the
system stained, if specifications for particulate or thin-film
cleanliness are no longer met, if cleaned parts arrive at the
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Key to reliable, efficient and
sustainable cleaning processes are
well-trained staff who understand
how the cleaning system works

customer’s corroded, or cleaning is too slow cost-intensive?
In the case of these and other problems, a systematic
process analysis such as, that carried out by the Ecoclean
Academy at Ecoclean GmbH can pinpoint the root cause of
the error.
The cleaning experts not only focus on the actual cleaning
process and equipment, but also assess the overall
manufacturing environment. The smallest change to the
part, part spectrum or material, type of contamination, or
modifications to upstream or downstream processes is
enough to seriously impair cleaning results.

Stains and thin-film residues on parts
According to the cleaning experts, a poor cleaning result
or one that does not meet new higher requirements is a
‘classic’ reason for carrying out a process analysis. The first
step is to identify the exact problem – are thin-film
cleanliness specifications not being fulfilled or are there
stains on the parts?
If staining is the problem, one of the questions to be
asked is whether the quantity and composition of the
contaminants (processing media and other substances)
have changed or whether the constituents and concentration
of the cleaning medium are still appropriate. Other factors,
such as rinsing water quality, bath treatment, process
technology and process sequence, as well as the drying step,
are also closely examined. These are further influencing
variables which play a role if thin-film cleanliness results
are unsatisfactory.
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Inability to meet particulate
cleanliness requirements
If cleanliness analysis after the cleaning cycle shows that
too many or too large particles are still adhering to the parts,
this may also be due to the cleaning programme and process
sequence used. Possible causes include residual particles in
the working chamber or on the part carriers, an unsuitable
filtration system or a clogged filter. Sometimes, it is the
wrong choice of cleaning containers, such as crates made of
perforated galvanised sheet metal, which hinders the efficient
and reliable detachment and removal of the particles.
This type of crate blocks ultrasonic waves and prevents
them from developing their full effect on the wash load.
Likewise, the spray pressure does not reach the inside of the
perforated crates. Compared to baskets made of round wire,
a further problem is that the cleaning medium does not drip
off these crates as effectively. This may result in the unwanted
transfer of contaminants and/or cleaning chemicals. In any
case, much longer and thus, more energy-intensive drying
processes are required.
A further cause of a failed cleanliness inspection is often
burrs that are still attached to the parts, which detach when the
parts are handled during the residual contamination check
and then show up on the particle filter. If these particles are
examined under a microscope, it can be determined whether
they are chips or burrs. If the latter is the case, upstream
processes must be evaluated to find out where the burrs occur
and how their formation can be avoided. Particulate cleanliness
can also be impaired by magnetism that is ‘bought in’ with raw
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Regular inspection and maintenance
of machine components are
essential factors to meet particulate
cleanliness requirements in a
consistent and economical manner

materials or arises during the manufacturing process.
Magnetism binds chips to the parts and hinders or prevents
their removal during the cleaning process.

Handling parts after cleaning
However, the cleaning process is not over when the parts
come out of the machine with the required level of cleanliness.
To prevent recontamination or corrosion, which can occur
even with preserved or passivated parts, it is important to
look at how parts are handled after the cleaning step.
The following questions need to be answered:
-Where, how and for how long are the parts stored?
-How are they transported to the next processing step?
-What kind of packaging is needed for this?
In addition, high cleanliness requirements often make it
necessary for processes such as internal transport, assembly or
packaging to be performed in a clean environment or cleanroom.

Updating the cleaning process
Besides
cleaning
problems,
modified
cleaning
programmes can be a further reason for carrying out a
process analysis. The aim is generally to shorten process
times or enhance the cleaning result. As always, the analysis
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starts by documenting the actual state, which includes
verifying the process parameters, process sequence and
process times. Based on the analysis results, potential for
improvements can be identified and appropriate measures
can be defined. These may include modernising the system,
such as by retrofitting or upgrading ultrasonic equipment.

Qualified personnel for analysis
It is essential that the parts cleaning staff are involved in
the process analysis and optimisation measures. Raising staff
awareness about cleanliness, as well as about the capabilities
of the cleaning technology and the impact of parameter
settings on the cleaning result, is a key factor. If there is a
change of personnel, it is also important that knowledge of
how the cleaning system works and how, for example, bath
treatment measures or regular maintenance work on the
cleaning system are carried out is passed on.
Otherwise, problems that had been eliminated in the past
may occur again. Investing in the training and continuing
education of cleaning staff is, therefore, a cornerstone in order
to achieve reliable cleanliness requirements in an economical
and sustainable manner. The Ecoclean Academy, thus, also
combines process analyses with classic training courses. ☐
Courtesy: Ecoclean GmbH, Dieter Ortner
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Minimising time with
manufacturing analytics
Manufacturing analytics is a great asset to plant managers. It helps accomplish a wide range of
objectives in the plant and saves a lot of time for analysing manufacturing
data. The article defines how manufacturing analytics help plant managers
Bryan Christiansen,
Founder and CEO,
reduce production time, thereby, ensuring coherent productivity. A read on…
Limble CMMS
Time is the ultimate capital. Other forms of capital can be
created or availed for cheap, but time is limited and cannot ever
be bought. It is hugely beneficial to conserve available time for
productive activities. Some ways technologies involved with
Industry 4.0 help are saving time, increasing production
efficiency, improving automation, and cost reduction. This
helps plant managers to reduce production times.
In addition, IIoT, cloud computing and Machine Learning
play a vital role in reducing production time. Manufacturing
analytics, combined with real-time data, predicts the number
of goods for order, optimises the production process and plant
layout. This helps with performing preventive and predictive
maintenance. Also, manufacturing analytics helps save time by
incorporating accurate demand data - meaning that only
products that are in demand go into production.
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Defining manufacturing analytics
Manufacturing analytics uses data on manufacturing
processes to optimise the production process. This helps in
bringing down costs, raw materials consumed, and time taken.
Manufacturing analytics improves production planning, supply
chain optimisation, production quality and maintenance.
With the prevalence of the Industrial Internet of Things
(IIoT), data regarding every aspect of plant operations is
available in real-time and becomes the raw material to perform
analytics. Though manufacturers have always used data to
improve production, today’s immense quantity of data is
unprecedented. This is where modern analytics tools supported
by Artificial Intelligence and Machine Learning play a role,
thus, making it easy and actionable.
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Manufacturing analytics is critical in performing management
tasks in a modern plant and offers many benefits as below:
• Increased production efficiency
• Improved product quality
• Better design for products and processes
• Actionable insights into problems
• Automation improvement
• Effective material utilisation
• Cost reduction
• Time-saving
Though the benefits are innumerable, time-saving is one of
the key benefits of performing manufacturing analytics – all
production phases can be optimised due to insights.

Saving time with manufacturing analytics
Data analytics in the manufacturing sector offers many
avenues to save time in the production process. Specific
insights can be drawn from data concerning various phases
of production and open ways to reduce the time taken in the
production process. Some of the tasks that analytics has in
saving time include supply optimisation, production
optimisation and optimisation for demand.

Supply optimisation
The supply phase is where raw materials are aggregated for
the production process. The major challenge is how to maintain
the optimum level of inventory required for the production
process. When there is a scarcity of raw materials in the
inventory, the production process is halted. This wastes the
time of labour and machines involved in the production process.
Keeping excess raw materials as inventory solves the problem,
but it leads to high inventory holding costs, which again is not
feasible. Manufacturing analytics helps plant managers know
when & in what quantities raw materials are needed. The analytics
factors are in the lead time required after creating purchase orders
and other factors involved in delivering the raw materials.
The analytics suite can sift through large volumes of
historical data and combine it with real-time data - this helps
to accurately predict the time and amount of goods for order.
It can also be optimised for any number of factors, including
reducing lead time, which helps to continue the production
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process without halting and saves time.

Production optimisation
The core part of time savings with manufacturing
analytics happens in the production phase through process,
layout and maintenance optimisation:
• Process optimisation: Every factor of the production
process and the steps involved are analysed. The massive
data generated from these processes are analysed with
Machine Learning algorithms to gain actionable insights
about the processes and can be used to improve processes
and reduce the time taken for each step of the process.
• Layout optimisation: Analytics can be used as a tool to
identify the most optimal plant layout, which is a huge
determinant in the time taken for the production
process. It helps reduce the distance between production
stations. Idle time describes a situation where material
travels between stations without any action performed
on it, and implementing optimal layout helps with
reducing it, as well as reducing production time.
• Maintenance optimisation: Machine failures cause
unscheduled downtime in the plant, which can be
avoided by performing adequate maintenance at the
right time. Analytics with CMMS tools can be used to
perform preventive and predictive maintenance to
eliminate the chances of machine failure. Maintenance
intervention at the right time will help plant managers
save time in the production process.

Optimisation for demand
The goods produced in a plant have to be sold immediately
to reduce incurring inventory costs. Knowing the product
demand and integrating it into the manufacturing process
will help with making only the needed products. This saves
time and reduces inventory costs that would have been
incurred by manufacturing goods that aren’t in demand.
Manufacturing analytics helps integrate live demand data
with the production schedule to optimise production time.
Therefore, the above factors contribute heavily to saving
time with the help of manufacturing analytics. This in turn
helps plant managers to ensure effective productive readiness. ☐
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Ensuring superior composite characterisation
An application story on the usage of DMA/SDTA 1+ from Mettler-Toledo that delivers
superior results, when comparing soft segments of composite materials consisting of hard
& soft layers. The instrument’s design, which includes clamps is optimised for shear
measurements and enables external sample preparation. This, therefore, reduces the risk
of clamping errors relative to tension mode for conventional DMAs.
Dynamic mechanical analysis (DMA) is used to measure
the mechanical and viscoelastic properties of a material as a
function of temperature, time, and frequency while it is
subjected to an oscillating stress.

DMA/SDTA 1+: Features & benefits
• Unique measurement of both displacement and force –
results in a very accurate determination of moduli
• Wide force ranges from 1 mN to 40 N – allows very soft
and very hard samples to be measured
• Broad frequency ranges from 0.001 to 1,000 Hz –
measurements can be performed under both real
conditions and more rapidly at higher frequencies
• DMA experiment wizard – assists in setting up the
perfect experiment for the best results
• Patented SDTA™ technique – enables to calibrate sample
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temperature and accurately measure thermal effects
• Extremely wide stiffness range – measurement for a
sample can be done from the glassy to the liquid state in
a single run in one temperature segment
• Ergonomic design and touch-screen control – ensures
faster setup and optimisation of experiments

Measurements with static forces
Besides the dynamic mode, DMA 1 permits measurements
to be performed using static forces (TMA mode). All the
deformation modes available for DMA can be used.
The glass transition of the soft parts in composite materials
have significant effect on their performance but is hard to
analyze by DSC technique, owing to the low proportional
fraction of amorphous content. METTLER TOLEDO’s DMA /
SDTA 1+ is uniquely suited to analysis of these materials,
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The measurement
principle of the DMA/SDTA
1+ ensures high accuracy

providing shear measurements that effectively distinguish
similar samples to a great extent.
Often, composite materials consist of a hard carrier
material coated with a soft thermosetting one. It is essential
to utilise the technology to monitor the glass transition of
thermoset, which reveals vital information about both
processing and anticipated temperature range for the
application of composites. However, in such sandwiched
composite materials with certain weak glass transitions of
amorphous component, it may be challenging to find out the
optimal characterisation techniques.
Usually, the quantity of later contained in the material is
very small, which makes difficult to find glass transition by
conventional differential scanning calorimetry (DSC). In
such case, Dynamic Mechanical Analysis (DMA) is the
method of choice, as it is the most sensitive thermal analytical
method for glass transition measurements. DMA can be
number of times more sensitive than DSC to the changes of
amorphous fraction in the composite material. Among all
the thermal analysers, DMA is probably the most sensitive
tool for Tg evaluation. It analyses a material’s response to an
oscillatory stress (or strain) and how that response changes
with temperature, frequency, or both. The DMA graph can
show how the material reacts to temperature changes in a
variety of ways.
Herein, we have investigated the ability of several DMA
measurement modes to analyse two adhesive tape samples
comprising of same PET-based hard segment but different
soft adhesive layers.
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DMA/SDTA: Operating principle
The operating principles of the DMA/SDTA are in many
respects very different to those of the current generation of
conventional DMA instruments. The massively built stand
results in the system having an intrinsic resonance
frequency of about 1,500 Hz, well above the measurement
frequencies used. The sample itself is fixed directly to the
force sensor so that the force applied to the sample is
measured. This technique was developed at the Institute of
Dynamic Material Testing, University of Ulm, Germany,
where it has been in successful use for several years and has
undergone continuous development. The modulus is
calculated from the ratio of force to displacement,
multiplied by a geometry factor given by the sample
dimensions. The modulus can be determined with great
accuracy because both force and displacement are measured.
The fixed and moving parts can be adjusted via a threedimensional alignment device so that the force is applied at
an angle of exactly 90° to the sample and no errors due to
transverse forces occur.

Dynamic mechanical analyser DMA 1
The unparalleled versatility of the DMA allows
applications to be performed in the optimum measurement
configuration. The DMA is quick and easy to set up, whether
for conventional DMA analyses or for experiments using
static forces or measurements in liquids.
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Measurements via DMA / SDTA 1+ in tension (left) and
shear (right) modes of adhesive tape samples

Measurements at controlled relative humidity: The
humidity option consists of a special humidity chamber, a
circulating heating bath and a humidity generator. It allows
user to perform measurements under optimum conditions in
every deformation mode. Special readjustment is not
necessary after installing the humidity chamber.
Measurements with static forces: Besides the dynamic
mode, the DMA permits measurements to be performed
using static forces (TMA mode). All the deformation modes
available for DMA can be used.
Measurements in liquids: The Fluid Bath option allows user
to perform DMA or TMA experiments in liquids using all the
standard deformation modes. The entire sample holder and
sample is immersed in the liquid. The Fluid Bath option
consists of a special immersion bath and external temperature
control using a circulating heating bath or chiller.

DMA measurements
The measurement principle of the DMA/SDTA 1+ ensures
high accuracy because it measures both displacement and
force, yielding very accurate modulus values. It was designed to
measure material behaviours at high frequencies to match reallife conditions. This is enabled by its very stiff stand resulting
in an intrinsic resonance frequency of about 1,500 Hz – well
above the measurement frequencies used (up to 1,000 Hz).
Force is measured directly by means of a piezoelectric
crystal and is not set using a force-current graph as in
conventional DMA instruments. The force measured is that
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which is applied to the sample. Compensation for frictional
losses, membrane force and inertia is no longer necessary.
A special temperature resistant LVDT allows
measurements to be performed over a large displacement
range with nanometer resolution. The LVDT is located close
to the sample so that only the deformation of the sample is
measured. This eliminates any effect due to deformation of
the stand and improves the accuracy of measurement of the
phase shift. The reproducibility of the displacement
measurement is improved by measuring the temperature of
the LVDT sensor and correcting for the deviation.
The frequency range has been extended to the kHz region
for the first time ever in a DMA instrument. In the shear
mode, six decades are available. The region above 1 Hz is
particularly interesting because it means that measuring
times can be kept to a minimum.
Sample measurements in DMA can be performed in
several measuring modes (shear, liquid shear, tension, dual
and single cantilever, 3-point bending, compression), though
most of the conventional DMAs on the market are optimized
for bending and tension.
The external sample preparation feature of this instrument is
extremely beneficial compared to competitor models. In Figure 1
(right), the differences in the shear modulus, G’, & tangent delta
of the samples can be observed clearly. In both samples, the glass
transition temperatures are almost 20°C apart, and the width of
the glass transitions is also different. In the tension mode of DMA
measurement, the hard PET component plays the dominant role
whereas with shear mode, by contrast, the principal contribution
to the measurement comes from the soft segments. ☐
Courtesy: METTLER TOLEDO
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Blockchain technology levitates the
manufacturing industry functionality
In the era of fourth industrial revolution, factories around the world are widely becoming
interconnected. In this course of reorientation, the manufacturing industries have witnessed
and adopted next-generation technologies to exercise and give
maximum output to ease their business functionality. The article
explores the manufacturing segment globally examining the
Neha Basudkar Ghate
Sub Editor
em.india@publish-industry.in
influence of ‘Blockchain Technology’ in the industry.
As the name suggests blockchain can be simply explained
as the chain of blocks storing digital information in a database.
So, when a block stores new data, it is added to the blockchain.
This technology allows the digital information to be recorded
and distributed assembling into an immutable ledger or
records of transaction without destroying or tampering.

What is blockchain and how it is functioned?
The manufacturing industry spans across a whole network of
machine, parts, products and value chain associates including
machinery providers and logistics companies, they usually face
the challenge of securely sharing the data within and outside
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factory walls. Blockchain technology minimises the entire
overplay and secures the integrity of a distributed system through
a consensus algorithm, which elicits the benefit of real-time
transparency. The consensus algorithm is the agreement of digital
ledger users for the addition of blocks to the blockchain system.
This technology was first proposed as a research project in
1991 and its first widespread application was used for
cryptocurrencies in 2009 and thereafter this technology exploded
in various other sectors including decentralised finance (DeFi)
applications, non-fungible tokens (NFTs) and smart contracts.
For instance, a company owns a server farm with over
some thousands of computers which maintains database
holding its overall client’s account and information. And
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since, the company is responsible to hold all the information
and data securely, it can many a times fail to do so owing to
any kind of data breach physically or virtually.
Blockchain comes here as a rescue, as it allows the data in
that database to spread out among several network nodes at
various locations. This not only creates redundancy but also
maintains the fidelity of the data stored therein. If somebody
tries to alter a record at one instance of the database, the
other nodes would not be altered and thus would prevent the
worst case scenarios. This system helps to establish an exact
and transparent order of events. This way, no single node
within the network can alter information held within it.

Trump card of blockchain technology
Manufacturing firms with blockchain technology can
develop a new market platform with intermediate goods
suppliers and no intermediaries. This new market platform
under a blockchain system achieves lower transaction costs
by bypassing intermediaries and renders the manufacturing
firms within the blockchain system more competitive than
the off-chain manufacturing firms. Furthermore, the
manufacturing firms in the blockchain system can achieve the
benefits of network effects. The more that intermediate goods
suppliers engage in the blockchain system, the more the inchain manufacturing firm’s benefit from the excess market
information. Thus, the effective use of blockchain technology
allows a manufacturing firm to provide its true financial
status (real-time accounting) to the supplier, therefore saving
a significant amount of verification costs.
The real-time transparency of blockchain technology allows
investors to more easily supervise managers, and markets can
form more efficient prices, as information asymmetries among
managers, investors, and other market participants are
resolved. Along with it, it also allows a manufacturing firm to
provide its true financial status (real-time accounting) to the
supplier. This functionality also reduces surveillance,
remittance, verification, and networking costs. Because of these
advantages, manufacturing firms can produce at smaller
marginal costs when they incorporate blockchain technology.
A successfully structured consensus algorithm allows a
blockchain system to remain a trusted transaction system. A
malicious peer must manipulate this consensus algorithm to
corrupt the system. However, manipulating the whole consensus
algorithm is very costly because of the complexity of finding the
nonce, which is an answer for hash values/codes. Hash values are
random digits of specific lengths that symbolize the transaction
information. Once a blockchain system successfully structures a
consensus system, the distributed system becomes dependable.
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Moreover, during the process of structuring a blockchain system,
real-time transparency can be secured. When a new block with
new transaction information is uploaded to the blockchain
system, all participants can review the information through the
shared digital ledger. Thus, users can check the current state of
accounts, the quality of goods, and other information in real-time
while preventing attacks by malicious peers.
Blockchain technology may require substantial start-up
costs because significant costs are required for IT-related
preparations, as it is envisioned to increase the transparency of
not only transactions but also an enterprise’s internal systems.
Thus, it may increase the expected profit of a firm. Thus, owing
to real-time transparency and cost savings of blockchain
technology, manufacturing firms can be better off by
implementing this technology, which would finally lead them to
the sustainability of firms in the manufacturing industry.

Effects of blockchain technology in supply chains
Supply chain is an integral and critical part of manufacturing
industry. An efficient system always comes handy to ensure
the smooth functioning of the manufacturing business.
Applications of blockchain technology to supply chains are
being actively developed. Blockchain technology can be
adopted in the supply chains of various industries, such as the
manufacturing industry, agri-foods, consumer packaged
goods, aerospace, defence and pharmacy. Firms seeking to
apply blockchain technology to their supply chains expect to
enhance their systems through two advantages. First, they can
cut costs because no additional surveillance on the quality of
goods is needed owing to the real-time transparency of
blockchain technology. Second, the quality of goods can be
guaranteed as it enhances transparency, authenticity and
compliance to product and contractual requirements thereby
reducing the duplication of goods and also counterfeit goods.
Casting the exact focus on how blockchain technology is
activated in supply chains system- when the ownership of a
product being processed is transferred from one party to
another, the new owner becomes the only party who can update
the product’s status. When the new owner further processes the
product, and updates the product status, this new information
becomes a block and is uploaded to the shared ledger
(blockchain). However, for this information to be uploaded to
the shared ledger, the next recipient of the product must agree
with the information. If the receiver agrees, then the correct
product status is uploaded to the shared ledger. The recipient of
the goods does not agree to the update if the data are inaccurate
because they are directly related to his or her profits.
Blockchain technology applied to a supply chain effectively
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Blockchain introduced an accurate level
of certainity, attained in digital centralised
way to the traditional budiness processes
providing transparency, robustness,
auditability and security

reduces the verification costs of manufacturing firms and
prevents distortions of the quality of goods through real-time
transparency. Another application of blockchain technology
in the manufacturing industry is found in supply chains of
composite materials. Blockchain technology’s characteristic of
ownership transfer allows the provenance of materials to be
traced, thereby reducing verification costs and providing an
exact status of the quality of composite materials throughout
the long supply chain. Components and structures made up of
composite materials are generally utilised in the aerospace and
medical industries. Thus, proves the actual state and quality of
the composite materials, this can be ensured by blockchain
technology, is important for safety reasons.

Spanner in the works
Despite the positive arguments described above, blockchain
technology is not a silver bullet that does not have any obstacles.
This technology has some technological and legal issues. To begin
with- blockchain technology has an inherent flaw around the
choice between transaction speed and retaining security. For
example, the consensus algorithm may ensure more secure
transactions as the percentage of user consensuses increases.
However, waiting for consensuses from too many users reduces
blockchain technology’s advantage of simple and fast transactions,
offsetting the benefits of cost reductions of blockchain technology.
Another technological problem of blockchain technology is
the confidence in the consensus algorithm. That means, in the
future, if supercomputers with much faster calculation speeds are
developed, the nonce (the answer for hash value) of transaction
can easily be hacked. This issue would destroy the integrity of
blockchain technology, in turn, rendering the technology useless.
These technological drawbacks of blockchain technology can
threaten the applicability in the manufacturing industry.
In addition, blockchain technology is considered to be tricky
by some central governments, regarding legal issues such as the
possibility of tax avoidance and criminal uses. Blockchain
technology also allows transactions without bank intermediations,
which can make it difficult for central governments to utilise
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banks to track tax avoiders. These illegal uses of blockchain
technology may dull the implementation of the technology.

In a nutshell
This study investigates the implications of blockchain
technology relating those to the sustainability of firms in the
manufacturing industry, which is ensured by benefits in terms
of real-time transparency and cost savings. Primarily,
blockchain technology helps to secure the integrity of a
distributed system. At the same time, it enables real-time
transparency and cost savings through the use of a consensus
algorithm. Furthermore, blockchain technology is being
developed in a wide range of industries.
These applications of blockchain technology in the
financial industry are expected to reduce the surveillance
costs and remittance fees incurred as part of the business of
manufacturing firms. Manufacturing industry supply chains
are expected to be reformed by blockchain technology, which
may reduce the verification and surveillance costs of
manufacturing firms and enhance the quality of goods.
Examples of supply chains that may utilise this technology
include the composite material and agri-food supply chains.
Applying blockchain technology to the manufacturing
industry is expected to decrease manufacturing firms’
networking costs and have network effects through the
construction of new market platforms in the manufacturing
industry. Furthermore, when the profits of manufacturing
firms before and after adopting blockchain technology are
compared, the results show that manufacturing firms can
increase their profits through two features of blockchain
technology: real-time transparency and cost savings. In
addition, owing to the real-time transparency and cost savings
of blockchain technology, the profits of a manufacturing firm
can exceed those of its rival firm. Thus, the effective adoptions
of blockchain technology in a manufacturing firm are
suggested. Altogether, blockchain technology could support
firms to sustain in the manufacturing industry through realtime transparency and cost savings. ☐
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Flexible packaging sustainability challenge

Special-polishing process for tools

Essentra Tapes recently launched SupaStrip PCR, a high-performance
tear tape containing at least 70% post-consumer material, designed for
flexible packaging applications. A versatile solution, the 23-micron tape
is suitable across a variety of sectors,
from FMCG to electronics. SupaStrip has
always been the gold standard for easyopen flexible packaging solutions. It
enhances and adds value to any packaging
that it’s integrated into and transforms the
SupaStrip PCR
opening experience. Now, SupaStrip PCR
offers that same gold standard
performance but with improved sustainability benefits on top. Flexible
packaging generally uses fewer materials than rigid equivalents and is
more lightweight and more efficient to transport. The future of packaging
is leaning towards a sustainable flexible future, so it is perfectly
complemented by SupaStrip PCR. The 70% post-consumer recycled
content of SupaStrip PCR means it falls outside the scope of most current
plastic packaging taxes and other EPR reforms. When applied using an
Essentra Tapes applicator during the converting process, it maintains
production efficiencies, making it an attractive option for converters
looking to enhance packaging without decreasing throughput.

HAM has offered a polishing process – Hybrid Surface Finishing (HSF) in
which all tool surfaces are hyper smooth polished with defined and
reproduceable main and secondary
cutting-edge preparation. Surface
finish is also a very important factor
in tool design. With this treatment a
reproducible & process-safe cuttingedge homogenisation takes place
with simultaneous polishing of all
Hybrid surface finishing
tool surfaces in the cutting area.
Few advantages of this process are
as stated below –
- Variable cutting edge rounding between 4 – 20 µm depending on the material
- Reducing of built-up edges
- Optimal chip removal
- Homogeneous and reproducible surfaces can be produced
- Higher cutting speeds and feed rates are possible
- Reduced cutting and spindle forces
- Less heat generation on the tool, workpiece and on chips
- Surfaces roughness before 0,1 to 0,15 µm I after 0,008 to 0,015 µm
- Chippings of the major and minor cutting edges < 1 µm

Essentra Tapes India | Bengaluru
Email: umaparthsarathy@essentra.com | Tel: +91-78997 39157

HAM GmbH | Germany
Email: info@ham-tools.com | Tel: +49-0-7347 61-0

Parallel shaft helical gearboxes

Solutions for smooth-running gearboxes

JS Gears made a customised parallel helical gearbox to suit the
requirements and specifications of the user applications. The parallel
shaft helical gearboxes are available in four variants – in single, two,
three & four stages up to 630 CD at final stages. The size and ratio of
various variants is –
• Single stage helical (SAH) is of size
110-200 in the ratio 1:1 to 6:1
• Two stage helical (SBH) is of size
110-315 in the ratio 6:1 to 25:1
• Three stage helical (HC) is of size
100-630 in the ratio 25:1 to 140:1
• Four stage helical (HD) is of size
HC 800
200-630 in the ratio 140:1 to 650:1
It uses up to 500 KW power. The
case is of cast iron and is fabricated. The gear is made from high
graded alloy steel, case harden, and precision profile ground and roller
bearings are used. These gearboxes are useful in various industries
like cement, sugar, steel, power, material handling, chemical, rubber,
etc. The application of the gearbox in these industries is at – conveyors,
rotary kiln, ball mills, raw mill, coal mill, elevator drive, separator drive
and so on.

KLINGELNBERG newly developed Höfler Cylindrical Gear Roll Testing Machine
R 300, which is part of the KLINGELNBERG production cell that consists of the
Cylindrical Gear Grinding
Machine Speed Viper and the
CompactLoader apart from
the integrated Cylindrical
Gear Roll Testing Machine R
300. The production cell can
be equipped with all machine
models in the Speed Viper
Production cell, consisting of the Speed
series. Whatever the setup,
Viper, CompactLoader and R 300
the 100% quality inspection
is always carried out with the
Höfler Cylindrical Gear Roll Testing Machine R 300. With the R 300, all five
known roll testing methods are optionally available. The inspection focuses on
noise assessment, but on tests performed in single-flank contact: single-flank
test, angular acceleration test and structure borne noise test. The production
cell is the solution for the manufacture and 100% quality testing of highprecision gears for the electric drive train. With the optionally available R 300
production monitor, users always have a documented overview of the current
key quality indicators in their operations.

J S Gears | Ahmedabad
Email: jsgears@jsgers.in | Tel: +91 7942543106
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Tool solutions for skiving

Mill-Turn advancements

LMT Fette supplies process-reliable tools for skiving with the new GearSkiving
programme. It guarantees top performance with the special combination of
excellent cutting-edge preparation and individual process simulation. Few
advantages of the new programme are –
• Fast & individual development of the tool
• Safe and successful tool use through
simulation
• Stable production process
• Longer tool life
Gear skiving requires particularly durable
and high-performance cutting edges Shank tool
because the continuously changing
machining conditions lead to very high stress on the tool cutting edge. The
company therefore relies on an innovative process for gear skiving cutting
edge preparation. Targeted rounding ensures greater ease of cutting and
also has a positive effect on wear behaviour and thus tool life. In combination
with a specially designed cutting geometry, a protective hard coating and a
substrate made of powder metallurgical steel, the customised tool solutions
set standards in terms of efficiency and machining reliability. Depending on
how the angular ratios and forces are represented in the simulation, the data
from the tool is changed and the ideal condition can be achieved.

CNC Software, LLC recently released the Mastercam 2023. The latest
release has the following features –
• Consolidating multiaxis toolpaths
– Morph, parallel, along curve, and
project curve are no longer individual
toolpaths in Mastercam 2023.
Instead, the unified toolpath allows
access to these cut patterns when
user adds the appropriate curves.
• Detecting undercut stock when Mastercam 2023
machining – The dynamic
OptiRough and area roughing toolpaths can now be aware of undercut
stock conditions, resulting in improvement to the toolpath motion,
including less air cutting.
• New B-axis contour turning toolpath – Mastercam 2023 introduces a new
toolpath to the turning suite for the Mill-Turn product. B-axis contour turning
is a finishing toolpath that allows for rotation of the B-axis while the tool is
cutting. The toolpath features a top-down workflow and provides user with
either automatic or manual motion control. Automatic mode produces safe
toolpath motion that keeps the insert in contact with the contour. Manual
mode offers full control over the B-axis angles along the contour.

LMT Fette India | Chennai
Email: info@lmt-tools.co.in | Tel: +91-44-2440 5136

Mastercam India | Pune
Email: info@mastercamapac.com | Tel: +91-73785 52000

PCD grade inserts

Laser measuring system

Tungaloy has started offering the DX110-sub-micron grain PCD grade inserts,
which is the ultimate solution for high-speed machining of aluminium alloys.
The new offering also includes
DX110 grade-ultra-fine grain
polycrystalline diamond grade.
DX110 has various features. The
submicron grain sized PCD
structure allows the insert’s
cutting edge to retain extreme
sharpness. Its strong PCD grain
bond significantly reduces the DX110
drop-off of the abrasive grains
during machining, making the grade exceptionally wear resistant. The
submicron grain PCD grade DX110 insert with optimised rake angle provides
excellent surface finish. Also, DX110 exhibited excellent wear resistance in
machining extremely abrasive Si-Al alloy. Diamond is the hardest known
material on the earth. This is an advanced diamond-based tool material where
tiny diamond crystals are tightly sintered on the cemented carbide alloy base
by means of a super high pressure and temperature process. PCD is therefore
the optimum choice for cutting non-ferrous and non-metal materials. It excels
in cutting-edge sharpness and produces consistent high-quality surface finish.

WALTER recently offered a new and innovative non-contact option: Laser
contour check. The new blue laser, in combination with the intelligent
measuring system for high-precision
measurement of various tool
parameters on cylindrical tools with
diameters from 1 to 52 mm, avoids
possible damage to cutting edges or
measuring errors that can occur due
to wear on the probe tip during tactile
measurements. Measurements are
made directly in the analogue laser Laser contour check
beam on the entire tool contour and
not only at specific points as with the tactile or digital measuring method. A
short measuring time including cleaning of approximately 16 seconds
(depending on the tool type) for diameter measurement ensures increased
productivity. Optimised programme sequences for cleaning and compensation
can be programmed and adapted by the operator. The measuring system is
integrated directly into the working area of the machine and moves into position
when required. The blue laser beam used offers improved accuracy compared
to the conventional red laser, as blue lasers have a shorter wavelength, thus
reducing diffraction effects and optimising the laser beam geometry.

Tungaloy India | Mumbai
Email: info@tungaloyindia.com | Tel: +91-22-6124 8804
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CYLINDRICAL
GRINDING
WITH SPEED

Lean Selection speed
The Lean Selection speed is an extremely efficient high-speed
grinding machine, perfect for grinding small and mediumsized production series in single or multiple-shift operation.
When it comes to grinding shaft-type parts, including blanks
for cutting tools, the Lean Selection speed is a very costefficient solution and is both highly flexible and efficient.
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India Branch Office
Office No. 805, Deron Heights
Baner Road
Pune 411045
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+91 20 27293403
info@junker.in

JUNKER PREMIUM-SERVICE:
Guaranteed servicing
Fast and competent
24 hours a day, 7 days a week
Worldwide servicing network
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