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PHOTOS: ISA, PUNE SECTION

Keynote

‘The First Person Who Must be
Reskilled is the CEO’
VIREN JOSHI
Chairman, CII (Pune Zone);
CEO and President, Sigma Electric Manufacturing Corporation Pvt. Ltd.

Viren Joshi handles two distinctly different yet vital portfolios. He is the CEO and
President of Sigma Electric — a leading manufacturer of electrical fittings and other
precision-engineered solutions — and the Chairman of CII (Pune Zone). What’s more is
that while he has been implementing numerous advanced manufacturing practices at
his own plants including Lean Sigma, and is all set for the fourth Industrial Revolution,
he is also spreading extensive awareness about it among industries through the CII.
These are excerpts from his keynote address during the Conference organised by ISA,
Pune Section, on the subject ‘Digitalisation of Manufacturing through Industry 4.0’.
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A Grand Opportunity
Before we know it, the world
we are living in today will be one
seamless market and for those who
want to grab this opportunity and
move forward, low-cost automation
is the key. If we look at our glorious
past, back in 1780, India was the
second largest manufacturer in the
world. As the decades and centuries
went by, we lost that top position
and have now settled into the
ninth position in manufacturing
worldwide.
In today’s fast-changing world,
we, as a country, have both a huge
opportunity and a major threat —
Can India take advantage of her
manufacturing potential?
It requires a change of mindset
to make this happen.
If we consider the global scenario,
China is internally and externally in
turmoil. Internally, because of their
cost position, their environmental
issues, debt, etc., and this will
continue for some time. On the
external front, the ongoing trade war
between China and the US is creating
waves globally.
Now we are getting enquiries
from American companies every
alternate day. These companies want
to switch their spend away from
China to India or anywhere else in the
world. It is a huge opportunity for us
and we cannot afford to miss it! And
it is a really short window; we must
take advantage. We need to develop
the mindset of a globally
competitive player.

The Way Forward
If one has the aim of transforming
a manual plant into a digital factory,
one must start from the basics.
When we go to the gym, we cannot
immediately run on the treadmill;
we warm up first. As we warm up to
the idea of digitalisation, the industry
should first consider whether they
are smart and savvy on aspects like
lean manufacturing, TQM and TPM

— for all these are at the foundation,
without which you cannot pursue
digitalisation. There is no readymade,
turnkey solution you apply to
digitalise your factory.
At Sigma Electric, we have been
practicing lean manufacturing for
many years. While applying all these
changes, you need to have people
on your side. If we have this base, we
are ready to transform our industry
and take it into the next Industrial
Revolution.
The IT industry is India's biggest
strength. Digitalisation and IoT is a
combination of IT, OT (Operational
Technology), and Engineering
Technology. The convergence of the
three is what designs a digital factory
and digital disruption, and will help us
focus on the product, process, people
and services. These 3Ps and 1S are
the drivers of digitalisation in its next
avatar.

Reskilling Manpower
However, digitalisation brings a
major concern to the forefront, and
that is, will this make manpower
redundant? I would like to share
my experience on this issue. While
implementing lean management
at Sigma Electric, we did not need
to reduce our manpower. We have
nine big plants in India — located
in Pune and Jaipur. We received the
full support of our associates and the
operating team from the plants in
bringing about these advancements.
I believe the same can happen while
implementing digitalisation.
You have to reskill and retrain your
people. And most importantly, not
restrict reskilling to just the shop floor;
reskilling must go all the way
to the top.
In fact, I would say, the first
person who needs to be reskilled is
the CEO. The top management of
any organisation must be able to
imbibe confidence in its workforce
and prepare the entire team
for the change.

Innovation is the
key to success
The subset of
competitiveness
and digitalisation is
innovation and R&D. If
we do not become more
innovative, we will fail.
We can put in place as
much digitalisation
and automation as we
want, but if we do not
have a unique product
that is built using
refreshed processes
and an enthusiastic
team, we will fail. The
worldwide average spend
for R&D is between 4 to
5 per cent, whereas in
India it is a dismal less
than 1 per cent! Indian
companies must explore
the innovation and R&D
way to succeed. And the
time is now!

INDUSTRIAL PRODUCT REVIEW | December 2018 | 7

First, take all your workers into confidence and
effectively convey to them that bringing in new
machines and putting new systems in place will
make their working conditions better, and will
enhance their safety and professional growth. That is
when the rest of the things fall into place.
Also to become more competitive and efficient,
every industry should put a lot of emphasis on the
‘Zero Effect Zero Defect’ model. One really needs
to have the mindset of a warrior when it comes to
reducing all the wastage that is taking a big toll on
the environment. We are not that conscious today. As
a country and being a responsible industry, we need
to bring in improvements to the environment.
When it comes to the concept of ‘Zero Defect’, a
change of mindset is required on this front as well.
If all of us imbibe a fanatical mindset with regard to
quality, moving towards ‘Zero Defect’, I think we will
be able to bring about a huge transformation in the
Indian industry.

CxOs and Industry
Experts Brainstorm on
Unleashing Industry 4.0

Industry-Academia Collaboration
Abroad, the scientific and cultural community
engaged in higher education and research is wellregarded for their close association with the industry.
Academia abroad is bustling with knowledge-sharing
initiatives with the industry creating a conducive
atmosphere, and diminishing the line between the
industry and the institute. I think we need this kind of
an educational ecosystem in India.
At Sigma Electric, we are trying to do our
best in Pune. We have signed an MoU with four
engineering colleges in the city — the Army Institute
of Technology, MIT and two engineering colleges of
the D. Y. Patil Group. All these institutes are keen on
this collaboration.
A point I made clear to all the college
managements was to not look at this collaboration
as a starting point for recruitment. Students will
get placed subsequently, but do not come with
an approach of securing placements. Knowledge
exchange should be the sole motive. And I
sincerely believe that it is not only the institutes,
but the industry that can also learn a lot from such
collaborations. I think this is the way forward.

Sigma Electric Manufacturing Corporation Pvt. Ltd.
154/1, Mahalunge, Chakan, Pune – 410501.
Tel.: 02135 - 307 100
Email: vjoshi@sigmaelectric.com | Web: www.sigmaelectric.com
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S

enior corporate executives (CxOs), instrument and
control engineers and many IIoT product developers,
solution providers, IACS professionals and system
integrators came together to make the 2nd Industrial IoT
Conference, ‘Digitalisation of Manufacturing through Industry
4.0’, organised by the International Society of Automation
(ISA)-Pune Section, immensely successful. The conference took
place at Pune’s Hotel Sheraton Grand on November 24, 2018.
Industrial Product Review (IPR) was one of the media partners
of the event.
Presently, a majority of the industries in India are at
the initial stages of Industry 4.0. Although most corporate
executives read and hear a lot about it, they do not know how
this new technology is applicable to their business. Hence,
the focus of the Conference was to handhold the industries
on their digitalisation journey and to create a blueprint for the
successful adoption of Industry 4.0.

The topics discussed through the day included ‘Industry 4.0
business perspective’, ‘Application areas’, ‘Industry 4.0 in process
industries’, ‘Technology and products landscape’, ‘Industry 4.0
adoption — roadmap, challenges, ecosystem’ and different case
studies that addressed the critical need of demystifying Industry 4.0.
While the ISA Pune Section President Ravi Maknikar
delivered the welcome address, former President Sujata Tilak
explained ISA’s role in IIoT. Prominent speakers in the technical
sessions and panel discussions included Venkatesan Gajapathy,
Business Leader-Measurement & Sensing Division, BHGE South
Asia; Stefan Wedderkopp, Director- Application Consulting,
Aucotec AG; Somnath Chakraborty, Director, Siemens PLM
Software; Sachin Ghanapathi, Director-Manufacturing Functional
Excellence, Cummins India ABO; Aniruddha Kadkol, HeadDelivery Manufacturing IT Systems-Automotive and Farm Sectors,
Mahindra and Mahindra Ltd.; Narendra Saini, Head-Product
Development, Unlimit; Vishal Pansare, Business Manager, Logicon

Techno Solutions, Dr. Arvind Tilak, CEO, Ascent Intellimation;
Nikhil Kelkar, Director-Products and General Manager-Pune
R&D Center, Siemens; Ravi Kalla, Head-IT, Automation &
Instrumentation, Anthem BioSciences; Mandar Phadke, CEO,
Abhisam Software Pvt Ltd; Director, Risknowlogy Solutions
Pvt Ltd.; Mahesh Jadhav, Technical Sales Manager-Bently
Nevada, BHGE South Asia; Prashant Bhosale, Plant Head,
Terminal Technologies; and Shirish Kulkarni, Executive
Director, Dynalec Controls Pvt. Ltd. Vikas Anwekar, Secretary,
ISA Pune Section conveyed the vote of thanks.

Media Partner
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Guest Editorial

Slush 2018 – A Platform Exploring
the Brighter Side of Innovators

S

lush, a huge international gathering of startups, investors,
speakers and media in Helsinki, Finland was a feast to
technology startups across the globe and so for all of us,
26 odd DIPP-recognized Innovation Startups! It was a great
initiative of Startup India in coordination with the Embassy of
India in Finland. The officers from the respective departments in
India and Finland worked hard to offer this exclusive opportunity
to tech-startups registered with DIPP. It was not an easy task to
select 30 startups out of 10,000+ from different domains bringing
in disruption in an attempt to find answers to several challenges
from their respective domain.
The Slush has grown from a 300-person assembly to a worldrenowned event, now spreading globally. The philosophy behind
Slush has remained the same from its inception - to help the next
generation of great, world-conquering companies. Slush is built
for entrepreneurs by entrepreneurs. Whether you are looking for
investors, customers, media exposure or mentoring, Slush offers
a unique opportunity to reach the global audience and engage
with the tech community. The event is designed for growing
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companies at all stages and from all industries. The canvas of
global startups had a diversity from 38 domains like Agricultural
Tech, Analytics and Big Data, Artificial Intelligence and Machine
Learning, Augmented Reality, Blockchain, Biotech, Cleantech,
Clothing and Fashion, Communication and Media, Consumer
Electronics, Cryptocurrencies, Cyber Security, E-commerce and
Online Marketplace etc. to name a few.
The Ambassador, Her Excellency Vani Rao had invited all
founders, co-founders over a networking dinner on the eve of
Slush startup event. The First Secretary and Head of Chancery
Nirmal Kumar Chawdhary and Mr. Jussi Jannes, Marketing
Executive for Embassy of India were also present to express their
keen support to all invitees.
Above all, the Andhra Pradesh Innovation Society (APIS)
went out of the expectations and supported with funds for
travel and accommodation to 10 of its startups including my
startup Samiep Technology Innovations Pvt. Ltd. XLr8 is a
Technology Business Accelerator run by APIS with additional
stakeholders like FICCI and IC2 University of Austin, Texas. APIS
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runs few more initiatives to support innovators. While
scouting innovations all across country innovators from
Maharashtra and especially from Pune have always
contributed largely. It was a great pride for APIS that out
of 30 tech-startups across India, 10 were related to APIS.
Initially, we had received an email saying four startups will
receive travel and accommodation fund support. APIS
was surprised to see 33% startups are associated with
them. And then the large-hearted decision came that
APIS will support all 10 startups instead of just four.
Startup India had setup a pavilion for startups where
we all could display our technologies on the TV sets
provided. Each Slush pass for startup was priced EUR 395,
which was bought by Startup India putting no extra load
on participating startups. A travel pass for all four days
was given to us. Startups from countries like Netherland,
Russia, Israel, Finland, Switzerland, Sweden, China, South
Korea etc. had participated with some 10 to 12 techstartups representing each country. India participated
with a record number of 26 startups! The University of
Helsinki had its exclusive pavilion to display their novel
innovations.
The ambiance at Slush event was reasonably dark,
lights seen only in each pavilion. The Slush means melted
ice, very cool and the event is also organized in these
dark days of the year. The theme for darkness in Slush is
to see the ‘brighter side of innovators across the globe’!
The startups could schedule appointments with
investors by the ticket-size and domain of interest of
the investors. There were many events organized on
the sidelines of the main event at the venue and across
Helsinki at other places, which included mentoring
sessions to startups from world-class eco-system.
In the next issue, we will bring you views, efforts and
takeaways from the eco-system of different participating
countries, brief introduction of startups as unique
initiative of IPR.
I express my gratitude towards Team IPR to give me
this opportunity of being a Guest Editor for this issue
and providing a platform to reach out to its invaluable
readers!
SATISH PATHAK
Founder-Director
Samiep Technology Innovations Pvt. Ltd.

Samiep Technology Innovations Pvt. Ltd.
B-5, Narhar Co-Operative Society,
Tilak Chowk, Kalyan, Dist. Thane - 421301
Mob.: 83800 69667 | Email: svp.technocrat@gmail.com / sales@samiep.com
Web: www.samiep.com
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Photo Feature

IPR at Slush 2018,
Helsinki, Finland
Kalyan-based Samiep Technology
Innovations Pvt. Ltd. (STIPL) was one of
the shortlisted startups for Slush 2018,
a two-day event which concluded on
December 5, 2018 in Helsinki, Finland.
Satish Pathak, Founder-Director of STIPL
and Guest Editor of Industrial Product
Review (IPR) magazine attended the event
and presented the dignitaries with the
latest copy of IPR magazine. Glimpses.

Her Excellency Vani Rao, Indian Ambassador to Finland.

The First Secretary and Head of Chancery Nirmal Kumar Chawdhary (Center)
and Jussi Jannes, Marketing Executive for Embassy of India in Finland.

Noa Avrahami, Manager, Digital
Media Sector, Hi-Tech Department at
the Israel Export Institute (Center)
and her colleagues at the institute.

Ellen Hofbauer, Investment
Readiness Programme Officer at
the Eureka Network, Brussels,
Belgium.

Martin Van't Veld, Advisor
Foreign Startups and Scaleups at
Netherlands Enterprise Agency,
Amsterdam, Netherlands.

Jim van der Zwan, Project Manager,
Incoming Visitors' Programmes,
South Holland, Netherlands.

Gustav Henriksson, Head of
Trade Point Nordics, Embassy of
Switzerland, Stockholm, Sweden.

Tiina Sounela, Senior Trade Advisor,
Business France Finland.

Gen Tamjar, Senior Advisor in
Business Collaboration, University
of Helsinki, Finland (Left) and Sara
Kangaspeska, Head of Innovation,
University of Helsinki, Finland.

Sabrina Suikku, Lawyer,
Gemometrics, Luleå, Sweden.

Krister Häll, Maker and Doer,
The Good Guys, Finland.

Maria Kotchetkova of MEC.

Maria Kotchetkova (Left) and
Natalia Glazkova of MEC.

Wilhelmina Suominen, Recruitment
Consultant at ABB, Helsinki, Finland
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Company Proﬁle

Versa Controls:
Offering Gauging Solutions to the
Entire Gamut of the Industry

Versa Controls Factory

V

ersa Controls – a leading Indian gauge manufacturing
company - was incorporated in 2003 and steered very
professionally by Shri. Uddhav Chitale and Shri. Sandeep
Bhise. Versa Controls is primarily engaged in the business of
manufacturing gauging displays and electronics required for
dimensional metrology. Its range of products include single
input to multiple input displays and electronics based on LVDT
technology and Piezo Technology.
Versa products are proven on technology front and are
well-accepted across the industry for their functionality and
stability. Versa Controls serve industrial conglomerates like Hero
MotoCorp, Bharat Forge, SKF Bearings, INA Bearings, Bajaj Auto
Ltd., Maruti Suzuki, TVS Motors to name a few. From 2010, Versa
Controls is the Authorized Distributor of Solartron Metrology,
UK in India. Solartron is the biggest manufacturer and global
market leader of LVDT sensors which are widely used in
gauging.

14 | INDUSTRIAL PRODUCT REVIEW | December 2018

Versa PneuGage and SmartGage are state-of-art displays
which cater to emerging industry needs which are driven by
Industry 4.0 requirements. In today’s scenario space available
in the shopfloor is one important criterion. PneuGage and
SmartGage have a very small foot print with host of advanced
features which users appreciate.
PneuGage and SmartGage are based on latest SoC
technology which offers PC like power without using PC. These
products have been designed on embedded technology. This
ensures that the measurement system is almost immune to
malevolent program which normally creates the problem for PC
based system. Operational software and data on industry grade
flash memory ensures robustness and eliminates fear of hard
disk crash. These are major advantages which a user sees in these
products other than the features.
PneuGage and SmartGage offer the flexibility of programming
and storing 99 measurement programmes with part information
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Product Range

LVDT and Piezo GageNet

PneuGage

and dimensional data which can be recalled by just loading the
desired measurement program. User can configure their own
measurement using the arithmetic formula editor provided in
the instrument. User can configure result of results too. Measured
data can be sent to central server over cabled LAN / wireless LAN.
This data can be collected in Q-DAS which is globally accepted
statistical analysis software which is approved by most of the
Automotive Industry. PneuGage and SmartGage empower
the user by enabling him/her to configure the measurement
screen for simultaneous or sequential measurement by offering
features like “Auto Cycle” and “Measurement Cycle”. PneuGage and
SmartGage screens can be user configured to display statistical
parameters like Cp, Cpk, Job counters Produced v/s measured.
Tolerances to master values can be easily fed with user
selectable colour configuration and grading up to 25 grades.
Based on the measured values user can further control the
machine automatically by applying conditions like ‘Machine
stop if’ and measured data output to Machine Controller for
‘Automatic tool offset correction’. These are extremely important
and appreciated features of PneuGage and SmartGage. Ability of
PneuGage and SmartGage to communicate with the machine,
robots, Gantry and marking machines simultaneously is the core
strength which makes them front-runners for Industry 4.0.
These instruments can parallelly communicate to IoT

Versa Controls
S. No. 143/1/D, At Post Vadgaon, Tal. Maval, Dist. Pune – 412106.
Mob.: 77220 20796
Email: uddhav@versacontrols.com / sandeep@versacontrols.com | Web: www.versacontrols.com
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SmartGage T10H

Versa Pneumatic Tricolor
Bargraph Coloumn

Advantages of Versa Controls’
Gauging Displays:
 No computer ensures software on embedded platform
 No Hard disk yet data saving up to 32GB

Almost immune to malevolent program
 Pneumatic displays come with auto air saving facility.
This helps in cost reduction of couple of lakhs per year
and ensures RoI in less than 18 months.
 Online data analysis and warning helps reduce losses
 Automatic PDF MIS Report generation of gauging and
availability of these reports on server automatically
helps Management take decisions without delay.
 Communication with Robots, machine controllers and
Servers aid in Smart Factory objectives of Management


software and SPC software for cloud computing. PneuGage
and SmartGage can handshake with Robots for mechanized
manufacturing too. Versa Controls was recently awarded with
the MCCIA’s prestigious G. S. Parkhe Award for Innovation in
Entrepreneurship, 2018 for PneuGage.

Machine Vision

End of Line Inspection
for Instrument Clusters
SHARDUL KULKARNI
Fine IT Solutions (India) Pvt. Ltd.
shardul.kulkarni@fineitsolutions.com

ANANT
RUBBER
PRODUCTS

Manufacturers of
Moulded Rubber Goods Like

I

nstrument Clusters is a critical component in the twowheelers. The aesthetics as well as the data displayed in the
cluster is very important for the riders. The error in this data
may be disastrous at times. So, the validation of the data shown
on the cluster is very important process.
This is End-Of-Line inspection system which takes care of
the inspection of all the features in the cluster:
 Color of the plate
 All default zero values
 Time and Fuel indication
 Trip1 and Trip2 values
 Set / Reset values
 The total workflow from Power-On

There is simultaneous inspection of the Vision as well as
Current parameters. The overall cycle time per component is
about 30 sec. The station is well equipped with the required
fixture for holding the cluster. By changing the fixture, multiple
types of the clusters can be inspected on the same station. Also,
the indicator panel can be inspected in the same station by
adding another camera optics and required fixture. The system is
flexible to configure the required workflow dynamically.

O Rings z Gaskets z Washers
z Grommets z Gaskets X Rings
z U Seals z V Seals Diaphragms
z Sealing Gaskets z Bellowsbushes
z

We Manufacture :
Rubber To Metal Bonded Components In
All Polymers For Automobile, Electronic
Electrical , Transformer, Dairy,
Food, Brewery, Textile,
Cement, Mining, Interconnect Industries

Fine IT Solutions (India) Pvt. Ltd.
A102, Reya, S. No. 120A+120B, Sinhagad Road, Pune - 411030.
Tel.: 020-2430 8191 | Mob.: 98220 19161
Email: sales@fineitsolutions.com | Web: www.fineitsolutions.com
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Connecting Ideas

INEC team with the team of Renata Precision Components Pvt. Ltd.

MFCA in Indian Industry:
The Research Project by INEC, Germany

Ms. Nadja Wisniewski
Research Associate at
INEC Pforzheim University, Germany

Ms. Julia Schindler
Research Associate at
INEC Pforzheim University, Germany

P

reviously, in our first article published in August 2018,
Dr. Schmidt Mario, Director of Institute for Industrial Ecology
(INEC), Germany, introduced the concept of Material Flow
Cost Accounting i.e. MFCA, with the success stories in German
industries. In the second article published in October 2018 we
shared our technical experiences while applying MFCA method
in four different companies around Pune. The third article in
this series describes actual observations and findings of MFCA
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Prashant Gongle
Local Project Coordinator,
EnPro Consultant, Pune, India
study of two projects out of four projects conducted by INEC in
September 2018.
Material Flow Cost Accounting is the new approach used to
identify improvement opportunities in ecological and economical
performance of the industries. It is also an instrument to identify a
lack of process control and process stability.
Objective of INEC`s research project was to identify realistic
cost of the waste produced in the entire manufacturing process.

Umberto Model (physical flows) for Renata (R-brush holder):

Findings at Renata Precision
Components Pvt. Ltd.

Findings at Schreiber
Dynamix Dairies Pvt. Ltd.

One MFCA case study was conducted at Renata Precision
Components Pvt. Ltd., a SME-company close to Pune in
Maharashtra. The company is specialized in plastic parts for the
automotive sector. During the study, the production of two
brush holders was analyzed by using the MFCA approach. These
two production lines were selected because of a relatively high
rejection rate.
At first, it was noted that the material balances of both
production lines are not balanced, i.e. there was more input
material than output (good product and waste) generated. The
principle of mass conservation states that the inputs and outputs
always have to be equal and that no material can get lost in the
process. Therefore, the identification of such a difference in the
mass balance is an indicator for a lack of process transparency
and process control.
The MFCA method identifies different costs of the production,
such as material costs, energy costs, system costs (machine
costs, labor costs, transportation costs, storage costs…) and
waste management costs. At this particular company, no waste
management costs were identified since all scrap materials were
resold on the market and thus had negative disposal costs. It was
also remarkable that the system costs of the two production lines
were very high, which lead to high total costs. Another result was
that the cost of losses was nearly 8 % of the total cost.
After the completion of the MFCA case study, the employees
of the company independently derived optimization measures
on the basis of the analysis.

Another MFCA case study was carried out at Schreiber
Dynamix Dairies Pvt. Ltd. in Baramati, Dist. Pune, a global player
in producing dairy products and juices. For this study the
manufacturing of 1 kg cheese block was selected and analyzed
by using the MFCA method. The particular production line was
chosen because of different types of losses.
The MFCA analysis was facilitated by a good data quality of
the related processes. This also resulted in equalized material
balances for each production stage. The amount of total
waste was relatively small compared to the huge production
quantity. Furthermore, there were many recycling loops within
the production line which were later all reinserted into the
bottleneck process, the cooker. However, the amount of recycling
material generated exceeded the amount of reusable material
for the cooking process. Consequently, this leads to a constantly
increasing quantity of recycling material stored. After the cooking
process the cheese has to be packed with the help of a packaging
machine. At this process step, an overfill loss is generated due to
the changing viscosity of the cheese and the outdated machinery
(which is not able to deal with such a highly viscous product.
Another challenge in the production process is the changing
quality of ingredients (especially of milk and cheddar cheese)
which has a direct impact on the product quality.
All in all, the MFCA analysis revealed that the material cost is
by far the main cost factor and the value share of the loss cost
is nearly 5 %. This indicates a relatively high level of material
efficiency in this production process.
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INEC team with the team of Schreiber Dynamix Dairies Pvt. Ltd.

Umberto Model (Physical Flows) for Schreiber:

Distinction of MFCA methodology
ISO 14051 standard provides a general frame work for the
implementation of MFCA method with practical case examples.
Similar to other ISO standards MFCA is also implemented through
PDCA cycle. Generally, industries use some tools to improve
their performance such as Six Sigma which talks about rejection
levels in manufacturing, lean manufacturing emphasizes on
reducing time wastages in processes, and TPM which explains the
integration of production and maintenance. However, MFCA is an
environmental accounting method that focuses of physical and
monetary flow of material and energy in production processes. It
also takes account of system cost and waste management cost

for the analysis. MFCA analysis results in getting the visibility of
product and loss cost that encourages top management to take
measures to reduce losses which ultimately improves overall
business performance.
The findings of MFCA analysis of remaining two projects will
be published in the subsequent article.

(This article has been published by INEC research associates
Ms. Nadja Wisniewski and Ms. Julia Schindler in association with local
project coordinator Mr. Prashant Gongle of EnPro Consultant and Let’s
Bridge IT)

Prashant Gongle

Let's Bridge IT

L-15 Sawant Vihar Phase III,
Katraj, Pune 411046.
Mob.: 9850992270
Email: enproconsultant@gmail.com

Shri. Ashish Pandit, Partner
9th Floor, Sunit Capital, Senapati Bapat Road, Pune - 411 016.
Mob.: 91580 06601 | Email: apandit@lets-bridge-it.com
Web: www.lets-bridge-it.com
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Productivity meets Sustainability
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Achieve efﬁciency targets with
Umberto Efﬁciency+
• Use Material Flow Cost Accounting (MFCA) to discover material
eDjciencW Notentials
• #liminate wastage Drom Wour Nroduction
• 1ave  oD material and energW costs
• Calculate and imNrove Wour comNanW>s C-2 balance
• 2aIe a visual aNNroacF to get eDjciencW NroHects aNNroved

More information at:
go.ifu.com/mfca_india
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Case Study

Just having a Good Product is Not
Enough to Accelerate Growth

I

Sandeep Barve
CEO and MD,
In-Unison Pvt. Ltd.

t was one of the Fridays in December
2015. We used to run the ‘Accelerating
Business Growth’ programme in
our office. That day we had a founderdirector of one manufacturing companies
programme. He was so impressed with
the presentation that next session he
not only got his other three directors
but immediately signed for strategy
intervention and business growth
assignment.

1) Concrete Branding and Marketing Strategy to create visibility
and reach out to prospects
2) Must have a strong differentiator and also be able to highlight
it against competitor products
3) Offer complete solution and not just product at competitive
price and after sales support

This is only possible if the company has -

• A well-established product development lifecycle model that
helps avoid cost and time overruns

• Dedicated attention and budgets for brand building and
marketing.

Just having a good product is not enough

• Operational capability to positioning as complete solution

During our initial business health assessment we realised
that the story of this company is not different from rest of the
Indian SMEs and large companies. While they were technically
strong, they completely lacked strict time and cost management
controls, attention to brand development and marketing spend
and were unable to grow.
Majority of Indian businesses owners and promoters are
technically strong. Their expertise and focus is therefore more
towards incremental features and new product development. Yet
majority of them are not able to gain premium, incremental sales,
scale up and accelerate growth because having a good products
is only half battle won. What it takes to be successful is;

provider and service the client
The results is even if they have import substitutes or excellent
innovative products, hardly anyone knows about it. This results
in poor sales and most companies are unable to get quick
and sufficient returns on their investment done in product
development.
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Our research findings
Over the last 5 years we have worked with more than 100
companies of different sizes and scales. We have also interacted
and studied 500-plus businesses and have actually worked within
more than 100 businesses. Our studies reveal:

1. Business Owners and leaders take pride in their technical
abilities but fail to understand doing same things won’t bring
them next level of growth.
2. Most are unable to translate good products into higher sales.
No attention, budgets and planning for developing brand and
effective marketing.
3. Ignorance towards establishing proper Systems and Structure
leading to the owners stuck into operations and unable to
focus where it matters most thereby limiting the growth
4. Poor financial management leading to a. low margins and profitability
b. low returns on investments, cash stuck in inventory and
receivables
c. few product / business lines eating up resources but
generating low profitability slowing down the overall growth
5. No clear direction for next level of growth; complete absence of
strategies and structured management practices

Our Solution :
We engaged with the company and over last couple of years
have established;
Clarity and Strategies:
1. Creating focus and clear future direction for the business
a) Study of market, competition and growth opportunities
b) Decided prioritised actions areas, created focus and avoided
distractions
c) Developed medium and long term strategies
d) Created high-level annual plan; changed initiatives and
carved a 100-days focused action and results plan
e) Removed multiple parallel R&D activities and created single
product-focused projects
f ) Resulted into closing of few low growth/ ROI or nonprofitable product/service lines.
Structured Management Practice:
1. Developed ‘Leadership Dashboard’ covering Sales, Production,
Inventory and Financial Data for month-on-month, quarter-onquarter and year-on-year comparison
2. Initiated forecasting and budgeting
3. Established regular ongoing monthly management meetings
with structured agenda
4. Established practice of creating a ‘Business Case’ prior to any
major business decision/investments

Operational Improvements:
1. Established easy-to-understand and follow pictorial processes
2. Created goals, targets, metrics and measurements
3. Created organisational structure with dedicated managerial
and head positions and completed key position hiring

The results
The results are astonishing. From a state of stagnancy, within 3
years, the company has achieved;
300% growth till now and already crossed last year’s turnover by
September 2018.
5-times factory premises expansion
Moving three significant outsourced activities to in-house,
leading to considerable time saving, quality and cost
improvements
Launching of new product through creating a brand and
marketing strategy for the first time
Established Performance Dashboard and Monthly structured
management review meetings
This year, the focus is on establishing a robust organizational
structure to support future growth, enhancing product lifecycledesign and development process and increasing profitability.

•
•
•
•
•

Any business can achieve 10X growth
In-Unison is a renowned Business Strategy and Advisory
company helping organizations develop robust strategy, systems
and structure for Business@Ease and accelerated 10X growth.
With our abilities to transform leaders and organizations,
we know for sure that any business can create competitive
advantage and achieve accelerated growth and profitability. What
is takes is for the owners and leaders to be ready to change and
transform, ready to build clear direction, strategies and establish
structured management practices.
Let’s connect to being your 10X growth journey by
developing unconventional strategies. Write to us at
connect@inunison.in or call at 841-103-1818.

In-Unison Pvt. Ltd.
Shri. Sandeep Barve, CEO and MD
106, 1st floor, 4Th Dimension, Mehendale Garage Road,
Near Patwardhan Baug, Erandwane, Pune – 411004.
Tel: 841-103-1818 / 1919 | Email: connect@inunison.in | Web: www.inunison.in
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Special Feature

Bosch Rexroth India Embraces Future
Fueled by Robotics and Automation to
Transform how we Work and Live
 Bosch

Rexroth India embraces the
Factory of the Future and augments it
with robotics and automation solutions
that are fast, safe and productive as
today’s solutions.
 Bosch Rexroth India develops solutions
that include motors, drives and motion
control systems for the robotic market.
 Bosch Rexroth India in joint collaboration
with Plazma Technologies Pvt Ltd plan to
expand its presence in robotic market.
Bosch is gaining increased relevance
by implementing robotics and
automation solutions that augment its
smart manufacturing and connected
industry solutions in the country. This is
strengthening the company’s objective
of enabling customers to go from
conventional to digital, by transforming
businesses beyond mobility. With its goal
to make the “Factory of the future” a reality,
Bosch India is partnering with OEMs across
industries, and also implementing robotics
and automation solutions across its
manufacturing facilities, to deploy modern
solutions that are improving productivity
and safety.
Industrial robots today support a
wide range of tasks. For example, they
are capable of independently handling
monotonous or non-ergonomical tasks
and they thus have the potential to
make human lives simpler and more
productive than today. Bosch India is
actively embracing this evolution by
implementing collaborative robots, IoT
and machine learning across varied
processes. Some of the processes that are
increasingly being managed by robotics
across Indian industries are:

 Pick

and place
handling
 Visual inspection
 Welding
 Assembling
 Material

“We are constantly looking at ways to
link smart factories with virtual reality and
digital solutions. India is a great market
for these implementations as we have
the volume and diversity of portfolios to
achieve our vision of an automated future
linked with IoT. Robotics and automation
are changing how we work and how we
live, and there is enormous potential here
to improve productivity, competitiveness,
quality and safety. Bosch Rexroth India
is very excited to make a lasting impact
here with our solutions that can be used
across Bosch facilities and in partnership
with external industry players.” says Mr.
Hans Bangert, Managing Director, Bosch
Rexroth.
Understanding the importance of
digitalization and localization for success
in the Indian robotics and automation
segment in the smart manufacturing
space, Bosch Rexroth has entered
into a joint collaboration with Plazma
Technologies Pvt. Ltd. to develop robots.
Bosch Rexroth is committed to expand its
product portfolio with localized offerings
and India-first innovations to strengthen
its presence in the country. Bosch will
continue to accelerate this growth with its
robust distribution networks, India-specific
innovations, consumer centricity, and
lastly, by entering new market segments
where it sees potential.
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About Bosch in India
In India, Bosch is a leading
supplier of technology and
services in the areas of Mobility
Solutions, Industrial Technology,
Consumer Goods, and Energy
and Building Technology.
Additionally, Bosch has, in
India, the largest development
center outside Germany, for
end to end engineering and
technology solutions. The Bosch
Group operates in India through
thirteen companies. In India,
Bosch set-up its manufacturing
operation in 1951, which
has grown over the years to
include 18 manufacturing
sites, and seven development
and application centers. Bosch
Group in India employs over
31,000 associates and generated
consolidated revenue of about
Rs. 19,204 crores* (2.61 billion
euros) in 2017 of which Rs. 13,790
crores*(1.88 billion euros) from
third party. The Group in India
has close to 18,000 research and
development associates.
In India, Bosch Ltd. is the
flagship company of the Bosch
Group. It earned revenue of over
Rs. 10,842 crores (1.47 billion
euros) in 2017. Additional
information can be accessed at
www.bosch.in

Reportage

PHOTOS: INDO- JAPAN BUSINESS COUNCIL (IJBC)

More Japanese Companies Plan to
Invest in Maharashtra

W

ith its sound infrastructure and
efficient logistics, Maharashtra
has emerged as the top
destination for the Japanese companies
operating in the country. Of the total 1,309
Japanese firms in the country, Maharashtra
has more than 750 of them operating in
various sectors. And, the number is poised
to increase further as more Japanese
companies are now looking for investment
in the state.
Shrikant Atre, President, Indo-Japan
Business Council (IJBC), said at the
inaugural of the event ‘Konnichiwa Pune’
(Hello Pune) that the number of Japanese
companies coming to the state will grow
steadily in the next couple of years with
focus on potential markets like Pune, Nasik
and Nagpur among others. The event,
which was held on November 17 and
18, 2018 aimed at boosting investments,
promoting businesses and exchanging
cultural relations between India and Japan.
Investment by Japanese companies in
Maharashtra has been primarily into the

manufacturing sector. However, the aim
now is to have enhanced India-Japan ties
in other sectors as well, including service
sector. Supporting the state government’s
‘Make in Maharashtra’ initiative to fasttrack industrial growth, several Japanese
firms have expressed interest in working
in the state. The special focus will be on
development of infrastructure, ports, and
promotion of culture and tourism.
“This will be the perfect opportunity
for participants to engage with key
stakeholders and initiate a dialogue to
extend their business in the growing
market and beyond. Besides, our
endeavour is also strengthen cultural ties
between both the countries by planning
such festival” said Siddharth Deshmukh,
Vice President, Indo-Japan Business Council.
Mr. Ryoji Noda, Consul-General of Japan
in Mumbai said, “Maharashtra plays an
important and leading role in furthering
the economic relations between Japan
and India. The Mumbai-Ahmedabad
High Speed Train project is an iconic joint

About Indo- Japan
Business Council
Established in 2011, IndoJapan Business Council
(IJBC) is a not-for profit
organization that promotes
business and cultural
exchanges between
India and Japan. The
organization is recognized
by Japan Foundation and
Consulate of Japan.
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project between the two countries, which will introduce our
Shinkansen technology. Japan has made a commitment for
this project which will be funded by Japan.”
The high-speed train project will connect two important
Indian cites, Ahmedabad in Gujarat and the economic hub
Mumbai in Maharashtra, he said adding: “Japan has also
assisted the development of Maharashtra in other sectors,
such as pollution abatement project on River Mula-Mutha
in Pune. Maharashtra occupies more than 10% of Japanese
companies in the list of Japanese establishments in India
which have their headquarters in Maharashtra.”
“Maharashtra is very important market for Japan. In
the last few years, Japanese companies have made large
amount of investment in Maharashtra, including Pune. We
expect more companies to make further investment in this
significant market” said Dr. Deepak Tilak, Vice Chancellor of
Tilak Maharashtra Vidyapeeth, Pune.
Congratulating the very first Pune-Japan Business
Promotion Event organised by IJBC in Pune, Mr. Takeshi Honjo,
Director General, Jetro said, “Japanese companies had been
increasing their exposure in the past 10 plus years in various
parts of India. It was high time the business potential of

VAZE Placement Services
Our Aim is To Create Happiness
ISO 9001:2008 & DUBAI ACCREDITATION
A Trusted Name in Pune, Since 1999.
CB-006

A Right candidate
is an Asset and
a Wrong Liability
y Specialisation in Placing Best Candidates from the Rich Data Bank
y At all levels General Manager to Office Assistant. Such As:

ENGINEERS ACCOUNTS
MARKETING
SOFTWARE ENGINEERS
HR & ADMIN
ALL OTHER POSITIONS

Pune region in Maharashtra was promoted since there is a huge
concentration of Japanese companies in the northern part of
India. We hope, this event will stimulate business interests for
both Japanese and Indian companies,” he felt.
According to Mr. Tatsunori Onishi, Wakayama Prefecture
Government, Mumbai office, Maharashtra will witness greater
development in the days to come with the onset of DelhiMumbai Industrial Corridor Project and Bullet Train Project. “It is
already the economic capital and the centre of the film industry.
So, Japan has to focus on the huge potential the state has in
store,” he opined.
Sharing Mr. Onishi’s views, Mr. Nobuyoshi Miyasaka, Director,
Yokohama City Government, Mumbai said Maharashtra would
remain an important partner for Japan and in particular
Yokohama.
Commenting on the two-day event, ‘Konnichiwa Pune’
organised by the IJBC, Mr. Noda said it gives a platform to both
Japan and India to come together under one umbrella and
explore further opportunities in terms of business, culture,
education and other areas of interests.

WE HAVE PROVIDED SEVERAL COMPETENT CANDIDATES TO
MULTI NATIONAL AND INDIAN COMPANIES.
3B, Sriniwas Bldg., Patwardhan Baug, Erandawane, Pune.- 411004
9604669873, 9689338552
vazeplacement@gmail.com
www.vazeplacement.in
We support you to Fulfil your Dreams of Growth & Prosperity.
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Indo- Japan Business Council Ltd.
C/o Science and Technology Park, Savitribai Phule Pune University Campus,
Ganeshkhind Road, Pune – 411007.
Email: info@ijbc.org | Web: www.ijbc.org / konnichiwa.ijbc.org

Product Review

The Eye of the Machine: B&R Launches Fully
Integrated Cameras at SPS IPC Drives 2018

PHOTO: B&R

B

&R's entry into the machine vision market is led
by two camera variants: Smart Sensor and Smart
Camera. Since the hardware is fully integrated in the
automation system, the cameras can be synchronized to
machine functions with microsecond precision.
The Smart Sensor is designed to implement a single
machine vision functionality, such as QR code reading
or position detection. Unlike many other devices in its
class, there is no need to install dedicated hardware for
each function. Instead, the user simply configures the
desired Smart Sensor function in the Automation Studio
development environment. OEMs only have to stock a
single camera type and are nevertheless able to support a
wide range of applications.

B&R's cameras are also available with integrated lighting.

Scalable hardware

One cable is all you need

In cases where more than one functionality is
required, it is easy to switch to the more powerful
Smart Camera. The existing application software,
parameters and models can continue to be used.
Whichever camera type is selected, installation could
hardly be easier: Simply hook the camera up to the
machine network, and it automatically obtains all the
settings it needs from the controller.

The camera only needs a single cable. The camera is
integrated into the machine network via an M12 hybrid
connector which also supplies the necessary 24 VDC power.
A second hybrid connection enables easy daisy-chain
cabling with additional cameras or B&R lighting elements.

Optimum image quality
Smart Sensor and Smart Camera can each be
equipped with one of three image sensors, ranging from
1.3 to 5 megapixels. All three sensors are characterized
by their large pixel size, high light sensitivity and low
noise. This guarantees optimum image quality – even in
high-speed applications. Lighting can be implemented
in the form of integrated LEDs or external bar lights and
backlights.
Housing variants are available with either an
integrated lens or a standard C mount. The integrated
lenses have electronic focus adjustment and are
available in focal lengths from 4.6 to 25 mm. All B&R
lenses are specially optimized for the image sensors
used to achieve maximum sharpness and optimal
imaging performance.

About B&R
B&R is an innovative automation company with
headquarters in Austria and offices all around the world.
On July 6, 2017, B&R became a business unit of the ABB
Group. As a global leader in industrial automation, B&R
combines state-of-the-art technology with advanced
engineering to provide customers in virtually every
industry with complete solutions for machine and
factory automation, motion control, HMI and integrated
safety technology. With Industrial IoT communication
standards like OPC UA, POWERLINK and openSAFETY
as well as the powerful Automation Studio software
development environment, B&R is constantly redefining
the future of automation engineering. The innovative
spirit that keeps B&R at the forefront of industrial
automation is driven by a commitment to simplifying
processes and exceeding customer expectations.

B&R Industrial Automation Pvt. Ltd.
Tara Heights, Old Pune – Mumbai Highway, Wakdewadi, Shivajinagar, Pune - 411003.
Tel: 020-4147 8999 | Email: office.in@br-automation.com | Web: www.br-automation.com

INDUSTRIAL PRODUCT REVIEW | December 2018 | 27

Product Preview

Kawasaki Releases General-Purpose
RS007N and RS007L Small Payload Robots

RS007N

RS007L

K

awasaki Robotics released its RS007N and RS007L
high speed 6-axis robot with a maximum load
capacity of 7 kg designed for assembly and
handling applications. These compact 6-axis, vertically
articulated robots feature an innovative arm structure
and drive system that delivers maximum acceleration
speeds and working ranges.
The company developed these two models in
response to rising demand for compact robots in the
electronics and food industries, as well as industries
where such robots have already become standard.
The RS007N and RS007L are the latest additions to
the company's general-purpose R series line of smallto-medium payload (3-80 kg) robots, which offers
excellent functional and environmental performance for
assembly, material handling, machine tending and other
applications.
Both the Kawasaki RS007N and RS007L continue to
offer the operational advantages of the R series robots
while incorporating a newly redesigned arm structure
and main-unit weight reductions. These enhancements
result in the fastest operating speeds in these robots'
class along with increased working ranges. The RS007N
robot features a 730 mm reach and the RS007L a 930 mm
reach for greater flexibility in production facility layouts.

Advantages
Superior speed
The redesigned arm structure and drive system
provide greatly improved maximum and acceleration
speeds. By adjusting acceleration rates in accordance
with load weights and robot positioning, these models
also offer consistently optimized performance by
significantly reducing cycle times.
Expanded working range
By utilizing a cantilever design for the upper arm
section, Kawasaki has achieved a longer maximum reach
and an expanded range of motion: below, behind and in
the immediate vicinity of the robot.
First Rate Environmental Protection
The dust-proof RS007N and RS007L robots feature
a double-seal construction on all axes and waterproof
electrical connections, offering an IP67 classification for
the wrist and IP65 for the remaining axes.
Highly Flexible Installation
These floor or ceiling mount models are designed
to house vision cables, sensor harnesses, air lines and
other components inside the arm structure. This prevents
interference with and from peripheral equipment, thus
allowing for operation in tight installation spaces.

Kawasaki Heavy Industries (India) Pvt. Ltd. - Robot Division
Plot No. 136, Sector-37, Pace City 1, Gurugram – 122101.
Tel: 0124 – 4371 845 / 46 / 47 | Web: global.kawasaki.com
In Association with World Industrial Reporter | www.worldindustrialreporter.com
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R

EA Elektronik introduced its VeriCube code
verifier that can read and analyze barcodes
and matrix codes and compare them with
the respective standard. It enables the optimization
of codes until a high first scan rate with automatic
identification is achieved.
This code verifier analyzes codes in an ideal
position while maintaining defined angles,
distances and illuminations. The reproducible results
provide an exact evaluation. For the inspection of
codes on three-dimensional products of different
sizes a flexible tripod is available.
To ensure high first-pass read rates in
automated processes, adherence to high code
quality and applicable standards is essential. REA
VERIFIER offers optical verification systems for
examining 1D and 2D codes in order to check the
quality of your codes and eliminate the risk of errors
and potential further costs.

Product Preview

REA Introduces Industry 4.0standard Code Verifier VeriCube

Areas of application:
 Verification

of quality of 2D barcodes in
accordance with international standards and GS1
specifications
 Verification of codes for accuracy of content
 Automated spot checking
 Incoming and outgoing goods inspection
 ISO/IEC 15415, ISO/IEC 15416, ISO/IEC 29158
(DPM)

Advantages:
 Avoidance

of rejects by detecting incorrect
coding and marking in good time
 Ensures high first-pass read rates

 Low

risk of complaints
report with evaluation of code
criteria (e.g. also for ISO certification)
 Legal certainty through adherence to quality
standards (ISO/IEC, GS1 etc.)
 Mobile and stationary devices, can be used
flexibly
 Examination of codes of virtually any size
 Large number of equipment variants and
accessories for a wide range of applications
 Choice of lighting options (red light, white light,
diffused red light, UV light, IR light)
 Measurement

REA Elektronik GmbH
Teichwiesenstraße 1, 64367 Mühltal, Germany.
Tel.: +49 (0) 6154-638-0
Web: www.rea-jet.de
In Association with World Industrial Reporter | www.worldindustrialreporter.com
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Whitepaper

IIoT Has a ‘Thing’ for MES:
Why IoT Platforms won’t Replace MES
for Industry 4.0

Critical Manufacturing drives business value through the
convergence of intelligence, operations, and automation
technologies for Industry 4.0. Critical’s approach and leading
Industry 4.0-ready modular MES will make Industry 4.0 a reality
for its customers.
www.criticalmanufacturing.com
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Iyno Advisors illuminates how manufacturing and production
companies and their network of partners can best benefit from software
applications and services. Experienced analysts use intuition, intellect,
and research to build bridges
of understanding.
www.iyno.com

Executive Summary
The industrial internet of things (IIoT) is ushering in a
new era and we believe it will only succeed as a marriage
with MES. Some say IIoT will spell the end of MES – that it
will no longer be needed. We understand why that seems
attractive, but we don’t agree.
For one thing, many of the functions that MES performs
today cannot be replaced by these new IoT platforms, even with
analytics and apps. In addition, IoT and big data systems can
produce unprecedented improvements in many areas but need
MES to leverage their true potential and benefits.
Some companies and “experts” have been insistently
conveying the message that with the advent of IoT, MES is not
required anymore. This document explains why this is erroneous.
It also explains why so many solution providers and even some
manufacturers would like MES to die off. As has been the case
for many years, the death of MES is greatly exaggerated. MES is
actually critical in these IIoT environments. There is a natural fit
where MES provides orchestration to ensure that the IIoT local
edge intelligence optimizes rather than sub-optimizes business
performance.
MES provides a dozen capabilities that are essential to the
success of IIoT projects. We’ll describe those briefly, along with

the characteristics of the New MES designed to support this
environment. Leveraging IIoT makes MES more important than
ever. In fact, we see that IIoT has a thing for MES.

The IIoT World
Today’s technology holds out hope that manufacturers
can orchestrate the complex world of production and
supply chain with more speed and reliability than ever
before. Perhaps the biggest new technology to drive that is
the Internet of Things (IoT).
The specific version is Industrial Internet of Things (IIoT). IIoT
uses “machine learning and big data technology, harnessing the
sensor data, machineto- machine (M2M) communication and
automation technologies that have existed in industrial settings
for years,” according to TechTarget.
Leveraging existing technologies is one of the core strengths
of IIoT. Those who feel IIoT is not new have a point; most
manufacturers have been using M2M, sensors and automation
for years. To have full transformative effect, IIoT builds on not
only the automation but also the information systems already in
place to drive new insights by applying sensors and analytics and
connecting the smart devices.
IIoT can make machines, materials and products “smart”
and connected. These are a foundation for Industry 4.0, Smart

MES Dozen Drivers for IIoT
ORCHESTRATION:

RESPONSIVENESS:

MODELING:

Optimize plant &

Trigger change

Optimize plant

operations outcomes

on anomalies

and business results

CONTEXT:

ORGANIZATION:

ENFORCEMENT:

Tease meaning for data in,

Map and store info on

Reliably ensure correct

beyond the device or plant

operations and assets

execution in plants

CONNECTION:

STANDARDIZATION:

VISIBILITY:

Act as plant liaison

Store and roll out

Show production status in

to smart supply chain

ZRUNÁRZVRUSURFHVVHV

real-time across all assets

SMART SURROGATE:

COLLABORATION:

STREAMLINED INNOVATION:

Act as proxy when there’s

Provide common current

no case for sensors

data for all ops groups

Enable rapid ramp-up
and improvement
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Manufacturing and Digitalization.
IIoT for equipment can have a quick return and long-term
benefits. Relatively unsophisticated equipment may not warrant
adding traditional sensors and standard interfaces, but the
external IIoT approach may be easy to justify. For sophisticated
equipment that does have sensors and standard interfaces,
IIoT offers a fast and affordable way to test additional process
measurements. Depending on the results of the test, either the
sensor may be removed, or become a permanent fixture.
Incorporating IIoT into products before they are built can
shift production to a distributed and autonomous mode. The IIoT
can store production orders and specifications on the device,
or product being built. This enables the shop floor marketplace,
described in the paper Manufacturing Software for Industry 4.0:
Embracing Change and Decentralization for Success. In addition to
directing the product through the plant, it will also work through
the supply chain and into use at the customer for post-sale services.
Usually, the promises for improved business outcomes can
justify these IIoT investments easily. However, gaining the benefits
is not necessarily easy. The orchestration challenges shift in this
world of distributed intelligence and decision-making.
This is so new many practitioners and experts are debating
and learning about how to manage operations in this IIoT
environment. A common argument we’ve heard is that MES
will vanish and simply become a set of apps running on an IoT
platform. We do not agree and find that the original reasons why
MES has become an integrated suite of applications are even
stronger now.

DO IIOT PLATFORMS AND APPS
MEAN MANUFACTURERS NO
LONGER NEED MES?

What IoT platforms do
At a high level, an Internet of Things (IoT) platform
is the middleware of the new way of working. Most IoT
platforms include a communication network and software
for monitoring, troubleshooting and administrating the
connected devices and managing the network and data
management. Some IoT platforms have software for
translating or analyzing the data and support for app
development.
In short, the IoT platform is the plumbing between the data
collected from “things” or devices at the edge and the userfacing applications, as Figure 1 shows. This does not mean all IIoT
platforms are basic.
Some of the most sophisticated IoT platforms do have
capabilities for data collection and aggregation, visualization of
data, alerts and notifications, integration to enterprise systems,
forms, dashboards, collaboration and data analytics. These
capabilities sound very similar to what MES does and some would
argue that adding apps for specific types of MES functionality will
allow the IoT platform to provide all of the capabilities MES does.
However, IoT platforms act as a master layer from the bottomup, meaning from the equipment interfaces and IoT to the layers
above. MES is just another source of information that the IoT
platform collects along the cycle of bringing the detailed data
to the cloud. Alone, IIoT does not offer many new possibilities to
manufacturers. That’s because:

Industrial Things:
Machines, Devices

WE DON’T BELIEVE SO; IN FACT, THE
NEW MES PLAYS A CRITICAL ROLE IN
IIOT SUCCESS.

Applications

IIoT
Platform

Figure 1 : An IIoT platform connects smart devices through a cloud-based network
to applications, users and other data sources. It is intelligent middleware. MES is
one of the applications that an IIoT platform pulls from and feeds.
Other Data Sources
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1. It cannot pull in all the context;
2. It is not designed for orchestration across one or
more facilities;
3. The IoT devices have sensors with some processing
and communicationcapabilities, but are not responsive.
To summarize, the problem with this IIoT platform
centric approach it that is not equipped to drive toward
the business objective. The objective is responsiveness
- for the equipment or product to change its behavior to
optimize business outcomes. This is what MES does.
In this way, IIoT boosts rather than destroys the need
for MES. Our view comes from both long experience and
deep analysis of the new reality.
MES acts top-down, and is more strategic. It comes
from the shop-floor processes that determine whether a
company makes a profit or not. From that vantage, MES
orchestrates the lower level equipment and devices in
alignment with these value-adding processes. Since the
ultimate goal of Industry 4.0 is to guarantee productivity
increases, this must occur through processes. For example,
manufacturers achieve consistent quality of products
through quality of processes and quick introduction
of new products through efficient processes across
departments.

The critical role(s) of
MES for IIoT
As intelligence becomes distributed across the
IIoT and its connected devices and equipment,
orchestration is required not just to ensure the data
gets to the right place, but to make sense of it. MES
ensures that IIoT data is in a context that allows people
to make sound operational and business decisions.
Often, these decisions need to be made quickly – but
there is a danger of making them exclusively at the edge.
Because of the tight interdependence of all activities
across a plant or all the plants in a company or supply
chain, there’s a high risk of optimizing one process or area
of the operation in a way that sub-optimizes the overall
business outcomes. This is where MES plays a role. It’s
where MES has always played a role, in fact. The difference
is that now, the environment is changing.
Manufacturing Execution Systems (MES), as shown
in Figure 2, is the set of applications that runs plant and
multiplant operations from a consistent set of data, much
as ERP runs the offices. It serves operators, engineers,
supervisors, schedulers, quality and maintenance
personnel directly. It also delivers plant information
in ways that other people and applications across the
enterprise and supply chain can use it.

Change Management

Analytics & Intelligence
Reports - Dashboards - Digital Twin - Mobile GUI

Scheduling

Core Manufacturing Functions
Data Collection - Tracking - Resources - Routings - BOMs - SOPs - Traceability

Operations Support
Quality - Maintenance - Labor - Shift Log - Costing - Order Mgmt.

Enterprise Integration
ERP - PLM - SCM - HCM

Automation Integration
Controls Recips IIot

Master Data Management

Figure 2 : MES does provide connection to devices and to other applications, but
in the middle, it’s a rich set of functions to manage and optimize production
operations.

MES History
Decades ago, it was important to specify “integrated MES”
because previously, separate point applications (or paper
or spreadsheet-based systems) provided various functions.
For example, data collection, routings, work instructions,
quality, scheduling, recipe management, maintenance were
all managed in disparate pieces of software. This is still the
case in many plants, though most companies know it’s not
optimal.
Integrated MES became the norm in industries such as
semiconductor and electronics largely because it delivers
a plantwide view. MES is the consistent system for both
operations and operations support roles such as engineering,
quality and maintenance to share status – in context. This
view is available in near real-time, fast enough for operations
decisions and for plant status to inform enterprise decisions.
Beyond showing status and providing visibility across
the plant, the MES has always guided and informed the
people working there. It does provide a middleware between
the ERP and plant automation, bridging between the very
different speed and granularity of transactions in those
systems. Yet it does much more.
Specifically talking about data, the ISA-95 idea that each
level going up would fulfill a specific role of data aggregation,
calculation or sampling, making sure that only the relevant
information will be passed up is now obsolete. This paradigm
has been disrupted by big data and machine learning applied
on big sets of granular data. These algorithms will get the
most value if no information is lost in data aggregation or
simplification.
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A dozen things MES delivers for IIoT

showing product and process as-designed vs. actual parameters
tied to throughput, yield and environmental metrics.

There are things that MES does that an IIoT platform
and apps cannot. In addition, there are ways in which MES
provides the optimal means to fully leverage the benefits
of IIoT. A core function of MES is to manage and control
manufacturing processes. It is not by accident that the
word process, so critical for manufacturing, is so rarely
used in the MES-free theories.

3. Smart surrogate:
Part of what’s exciting about IoT is that it adds intelligence
to the devices. However, in many cases, there’s no business case
for adding sensors to products and equipment. In those cases,
MES can act as proxy for those devices. The MES knows what
processing the product needs and can communicate the next
step needed on behalf of the product. It can also broadcast
availability on behalf of the equipment to ensure that products
get through the production process efficiently.

Here are a dozen specific things that MES delivers that are
important to IIoT success (listed below and shown in Figure 3).
1. Context:
IIoT sensor data and machine learning algorithms may be
adequate to detect anomalies and even predict some failures.
However, without more context those analytics can reach only
a fraction of their potential. MES can add data about the specific
product, equipment and recipe, plus data from previous steps
and equipment maintenance history. One telling example is that
vision systems with machine learning cannot tell sheepdogs from
mops, or kittens from ice cream! (Figure 4)

5. Organization:
MES maps and stores information on operations, both
processes and assets. The IIoT can operate a facility autonomously
only when all of that information is known. Without a system in
which to organize and leverage that data, IIoT-based operations
would be nearly impossible to understand. For example, just
sensor data and an IoT platform cannot determine the equipment
state. Without that view, the plant cannot see overall equipment
effectiveness (OEE). OEE is a signal for where to focus both
immediate changes in automation settings as well as longterm
continuous improvement efforts.

People-oriented

Support for
all processes

Machine-oriented

Streamlined
Innovation

Orchestration

Standardization

Collaboration

Responsiveness

Smart Surrogate

Organization

Connection

Modeling

Enforcement

Context

Simpler

Simpler

Compound
Compound

2. Connection:
In addition to being the set of applications that run the plant,
MES is designed to integrate with other applications. It delivers
context at the right level naturally, since it manages production
processes end-to-end. In this way, MES can act as plant liaison
to the smart supply chain. For example, MES can show show
procurement and suppler quality teams material receipt time,
incoming quality test results, process or quality anomalies and
final test parameters. It can also deliverinformation to engineers,

4. Responsiveness:
As mentioned above, IIoT typically is not responsive. So MES
can trigger changes in routing, equipment behavior, or operator
instructions when anomalies occur. This is where the value of IIoT
with MES appears in better production outcomes.

Visibility

Figure 3: MES must provide advanced capabilities in at least these 12 critical areas for IIoT to succeed.
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SHEEPDOG OR MOP?

Figure 4: Image recognition with machine learning algorithms struggle to distinguish between
these Sheepdogs and cleaning mops. While the technology is improving, it has a distance to go.

Figure 4: Image recognition with machine learning algorithms struggle to distinguish between these Sheepdogs and cleaning mops. While the
technology is improving, it has a distance to go.
6. Standardization:
MES stores and allows easy and consistent roll out of
workflows or processes. Whether in a single plant or many, this
engineering time saver will be increasingly essential. Once the
local machine learning kicks in, putting it into the context of
what works for the plant, supply chain and business will allow
companies to confidently leverage best practices even in the
dynamic IIoT environment.
7. Collaboration:
Having a common information system across plant
operations (in one or multiple facilities) delivers consistent current
data, allowing all operations groups to work together and use
each other’s data with minimal friction. This is a major benefit of
MES compared to function-specific apps.
8. Modelling:
Many companies implementing MES find benefits before the
software is in full use. That’s because MES is based on a model of
the plant(s), or a digital twin of the process. In the IIoT world, the
model is the framework on which all of the dynamic activities
between devices can occur. When this model is connected into
metrics about supply chain and business results companies can
ensure their IIoT efforts optimize both plant and business results.
9. Enforcement:
Manufacturing Execution Systems manage and enforce
every aspect of manufacturing workflows, including equipment,
materials, procedures and automatic or manual processes. These
processes can be engineering related (equipment, product or
process), quality, logistics, etc. MES sets and manages the policies

and rules required to make sure that all entities, human or nonhuman, operate as they’re supposed to, and that production
value is maintained or increased.
10. Visibility:
Modern MES shows production status in real-time across
all assets. Mapping the in-context data onto the plant model
enables instant visibility. In the IIoT-enabled world, rather than
knowing where a product is based on start time and pre-set
routing, the plant floor marketplace will enable optimal paths
given the current state of each product and piece of equipment.
Nothing is preset. So, gaining real-time visibility across the entire
facility – or set of facilities – will be more important than ever.
11. Streamlined innovation:
One of the major benefits of Industry 4.0 and IIoT-enabled
production is making personalized or one-off product quickly and
cost-effectively. The only way to do that is to have MES showing
all of the context to enable rapid rampup and improvement in
products and processes.
12. Orchestration:
While an IoT platform can keep data moving between
devices, it cannot optimize plant & operations outcomes. The 11
things MES does listed above are part of its ability to orchestrate
production operations. Separate apps even connected to a
powerful IIoT platform cannot do that. Just as the orchestra has
leads for every instrument, they still rely on the conductor to
ensure maximum impact of the overall piece of music or concert.
Some of these things any MES would provide; others require
the new MES, described in the sidebar box and the paper The
New MES: Backbone of Industry 4.0.
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WHY SOME WANT MES TO VANISH
(AND WHY IT STILL WON’T)
Large solution providers and “experts”
Clearly, MES delivers big benefits to
IIoT. So why have some solution providers
and industry analysts been insistently
conveying the message that with the
advent of IIoT together with IoT platforms,
machine learning and big data analytics,
MES is no longer required?
We can’t say for sure, but perhaps
it’s what they hope will be true. MES has
always been difficult for larger enterprise
application providers for two main reasons:
segment specificity and deployment
efforts.
1. Sub-Segments: Large software providers
find the manufacturing applications
sector is too small to be interesting when
it’s divided into meaningful groups or
industry segments. Discrete, batch and
continuous have different needs and
specific industries within each of those
modes do also.
2. Deployments: Even with segment
specific software, every company,
plant or production area might need
configuration or customization to
support best practices. This takes
time and expertise to understand
requirements, design, implement, test
and deploy.
What these big players needed was a
disruptive technology that would dissolve
the segment differences, allowing the
same technical solutions to operate on
all segments. Ideally this new technology
would also make deployment easy so that
the customers or a network of smaller
system integrators could do it.
Apparently, they think they found it
in IIoT. The message is quite appealing: IoT
devices (which will continue to become
both more powerful and affordable)
are connected to IoT platforms that
manage and control such devices; in turn
the collected data points are stored in
cloud-based solutions. There intelligent
algorithms analyze them and derive
diagnostics, predicting the behavior of
the underlying processes and prescriptive

actions to improve their performance.
It sounds as if in this environment
there’s no space (or need) for MES systems,
whose main function was to collect and
store data for decision making or for
fulfilling quality requirements.
And there’s an additional angle:
the data collected is the new gold. The
software players who control the data can
also offer additional value-added services
on their platforms (at a good selling price).
Although Customers own the data, they
will pay more and more for solutions
from providers that are able to derive
intelligence or insights from this data. This
is not dependent on the proliferation of
IoT. Yet IoT has the potential to take it to a
completely new level, given the amount
of data collected (or the cost of generating
such data, which will reach incredibly low
levels).
Manufacturers
Some manufacturers also echo these
MES-free strategies. Here, what’s at stake is
the prospect of less effort and faster return:
a quantum leap.
These companies are hoping they can
bypass or circumvent all the difficulties that
a standard maturity process takes to get
a company from the least mature level to
the most. The thought here is: “why should
we have to go through all the hurdles
of implementing processes, get them
under control through people, technology
and procedures and later improve it and
supplement it with additional data?
This lengthy process takes time, effort,
investment and persistence. Can’t we do
all this by implementing Industry 4.0 and
IIoT technology stack that does all of it at
once?”
The problem is that companies cannot
skip or shortcut maturity phases. Whatever
the technology, no matter how powerful
the sensors, analytics and machine learning
are, there’s no magic wand that will do the
work.
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What is the new MES and
how is it different?
The plant model is flexible, not fixed

It includes location processing for

mobile interfaces and augmented
reality

Advanced analysis in the cloud to feed

plant context to other big data systems

Binding between assets and processes

for context resolution

Dynamic execution of processes and

status in shop floor marketplace

Service-oriented, modular visibility

across operations

So, the thing is, IIoT needs MES
IoT and big data / artificial intelligence
(AI) are two major disruptors of the Industry
4.0 revolution. These technologies have
the power to both democratize the use of
digital technologies on the production floor
and to take real advantage of all the data
being collected.
IoT and machine learning or AI broke two
widely accepted assumptions in manufacturing.
1) Only very sophisticated machinery can
afford the monitoring of equipment or process
variables.
2) Data for decisions must be sufficiently
aggregated so that analysis can be done
efficiently.
The new challenges include data
quantity and the need to orchestrate new
solutions within the existing manufacturing
processes. These processes continue to require
enforcement, monitoring and improvement, the
existence of a holistic solution like MES is even
more important than before.
In fact, in many ways, MES will become the
real enabler of this digital transformation. IIoT
needs MES, and some MES is ready for it.

Packaging Solution

Advantages of Recyclable
Plastic Packaging
Proper packaging is one of the most crucial aspects of manufacturing products, no
matter the type of industry. Why is recyclable plastic the best option?

A

long with being strong and
lightweight, plastic also helps to
reduce resource consumption and
material costs for manufacturers. In cases
where production is very high, it even
makes sense for manufacturers to invest in
packaging equipment, such as a plastic bag
making machine. This can save money, time
Mohan Naik
and effort while packing products.
Digital Marketing
There is a wide variety of plastics
Manager, XL Plastics
available today and it is no surprise that they
mohan@xlplastics.com are the most popular choice for packaging.
Here are the top 5 advantages it offers:
1. Strength and durability: Plastic is a very strong material,
and it can be as effective as steel for protecting your products
against damage in production, transit, storage and handling. As a
packaging material, it handles wear and tear more effectively than
most alternatives, allowing products to reach stores and customers
safely.
Whether you’re manufacturing premium electronics, perishable
medicines or foodstuffs, the cost of replacing damaged items is
usually far higher than an investment in durable packaging bags.
2. Flexibility and versatility: Plastic is practically unmatched
when it comes to the number of shapes, sizes and forms it
can be moulded into. This feature of plastic packaging allows
manufacturers to choose custom designs and styles for each
product they sell, and not just for greater visual appeal.
Plastic packaging that fits a product perfectly is also more
effective at keeping it safe from environmental threats and
damage, along with reducing production costs and waste for any
product type.
3. Reduced packaging weight: As one of the most
lightweight materials available in the packaging industry, plastic
is a clear winner in terms of optimizing material usage and

production. Plastic bag packaging offers additional protection
and strength without adding too much bulk or weight to the final
product.
This has a significant impact on your profits, since lightweight
plastic takes less space in shipping containers or pallets and
doesn’t add extra weight. It’s also easier to handle, thus increasing
efficiency.
4. Major cost savings: One of the main reasons for plastic’s
popularity as a packaging material is that it’s significantly cheaper
than other options. Other than material resource efficiency, the
production, processing and recycling of plastic also uses less
energy than other materials, reducing your carbon footprint.
This reduces the retail cost of products, offering consumers
an immediate benefit. For small businesses looking to compete
against giants in their industry, economical plastic can give them
an extra edge.
5. High sustainability: Plastic has developed something of
a bad reputation when it comes to environment-friendliness and
sustainability. However, its durability and resistance to degradation
actually work in its favour. Plastic bag packaging can be reused
multiple times, and it is easy to recycle.
Plastic recycling is more energy-efficient than recycling
alternative materials such as glass.
There are many other benefits offered by plastic packaging,
especially for food and pharma production. Plastic has high bioresistance, protecting sensitive materials against moisture damage,
temperature changes, oxygen, dust, light, odours, etc. It can keep
products from spoiling and ensure they remain fresh far longer.
As you can see, plastic bags and other packaging options are
the best choice for many industries. They are cheap, durable, easy
to handle, and sustainable in the long run. Just make sure you are
picking the right plastics type for your business needs, and look
into plastic bags machines if you have a large business.
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Abstract
In injection moulding processes, the measurement of the
temperature distribution is very important for the validation of
models used for simulative part design due to the high influence
on shrinkage and warpage of the moulded part, but is also very
challenging to measure. During the injection moulding process
high mould pressures occur and the cavity is not easily accessible.
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Therefore, contact sensors cannot be used since they induce shear
stress into the melt, which changes the flow behaviour of the melt
and thus the temperature field. In this work, we present a method
for the contactless determination of the temperature distribution
of a moulded part during injection moulding using ultrasound
tomography. With time-of-flight ultrasound measurements from
different directions it is possible to reconstruct the distribution of

ultrasound velocity in the cross-section of a moulded part. With
this distribution, the temperature field can be calculated using
additional material characteristic properties. Based on this concept,
an injection mould was
designed, that allows performing ultrasound tomography with
20 ultrasound transducers radially arranged around a cylindrical
shaped cavity. This allows the temperature determination under
real process conditions with a spatial resolution of 3.5 mm2. A
highly parallelised measurement device allows recording of several
complete datasets before no more signals can be detected due to
shrinkage of the moulded part. During several injections mouldingcycles all sensor positions were able to detect noticeable signals.
Due to internal signal processing of the measurement device, it is
not yet possible to calculate arrival times of the ultrasound signal
but amplitude-scans show the general feasibility of ultrasound
tomography during injection moulding..

Introduction
The quality of moulded plastics parts, such as shrinkage,
warpage; mechanical and thermal properties are highly influenced
by the injection moulding process [1]. In the last years, the
increasing requirements for quality and accuracy of moulded parts
lead to a significant need of simulation and are routine tools for the
engineer in the meanwhile to predict accurately the properties of
the final parts [2,3]. A lot of commercial software is available on the
market, such as Moldflow, Sigmasoft, Moldex3D and Cadmould.
Each of the software uses different models and approaches to
describe parts of the injection moulding process and their effect
on the moulded part. In the injection moulding process the main
parameters are injection time, pressure, mould temperature and
melt temperature [2]. While injection time, pressure and mould
temperature can be described accurately via theoretical models
and validated under injection moulding conditions, the melt
temperature is still a challenging parameter. The temperature
history of a moulded part is complex to describe theoretically due
to high cooling rates, complex heat transfer mechanisms to the
mould and the forming microstructure especially with respect to
semicrystalline thermoplastics. However, the knowledge of the
temperature field of a polymer in the cavity during the injection
moulding process is required to perform precise simulations for
the prediction of shrinkage and warpage of the moulded part.
Today's measurement techniques, such as thermocouples, are
still based on the direct contact between sensor and melt, which
influences the melt flow and induces shear stresses. Furthermore,
only punctual information can be obtained with high response
times, which prevent precise temperature measurements and thus
a detailed process understanding. Therefore, contact measurement
techniques are not suitable for the determination of the real
temperature. Other sensor techniques, such as IR-Sensors, do not
require direct contact but special sapphire windows to measure the
punctual temperature at or near the surface [4]. This is adverse, e.g.
for the validation of newly developed models used in part design,
since the temperature is measured under a different contact

behaviour at the interface of the melt and the cavity wall. In this
context, an increasing importance for non-invasive measurement
techniques is caused by these disadvantages. Several different
research approaches were carried out in the last years, such as
pyrometry [5], fluorescence spectroscopy [6] or ultrasound [7-9].
Recent approaches base on the use of tomographic methods
to measure the local temperature distribution. There are two
current approaches: the ultrasound tomography [8,9] and the
electrical capacitance tomography (ECT) [10]. Both methods
have in common that signals can be introduced into the melt
from different directions. Due to interactions of the radiation with
the melt, various sensors, around the measurement region, can
measure a response. Using this, distribution ultrasound velocities
can be calculated and correlated with the local temperature. In the
case of ultrasound tomography first the distribution of ultrasound
velocities is calculated based on the time of flight measurements
and then the temperature field is calculated with the help of
further material properties such as the bulk modulus and the shear
modulus. The ultrasound tomography used in this work is based
on the procedure of Praher et al. [8] who suggests using ultrasound
signals to measure the temperature field in the screw antechamber
of an injection-moulding machine and assumed a radial symmetric
temperature distribution to realise a fast temperature measurement
with only five ultrasound transducers. In this work, we present
an extended approach to measure the temperature distribution
of a moulded part during injection moulding and solidification
that will focus on the spatial resolution. The advantage of this
measurement technique is the stability against the high cooling
rates and complex heat transfer mechanisms prevailing during
the injection moulding process, since the acquired data include
this information. In future, the knowledge of the temperature
distribution and its evolution during the process will considerably
improve the simulative part design.

Principle of ultrasound tomography
In ultrasound-time-of-flight (TOF) tomography, an ultrasound
transducer emits an ultrasound wave that propagates through the
melt. A set of receiving transducers radially arranged around the
region of interest measures the arrival time of the emitted wave
that is used for the reconstruction of the distribution of ultrasound
velocity. Typically, tomographic methods require consecutive
measurements from different directions. This requires a rotation
of either the sample or the sensor-detector-arrangement. In our
approach of ultrasound tomography, a rotation is not required
since the transducers are able to both emit and detect ultrasound
signals.
Between an ultrasound emitter and an ultrasound receiver one
can assume that an emitted ultrasound wave propagates along
the path g between the emitter and the receiver. The ultrasound
wave can be detected at the opposite receiver after an arrival time
ttot = t E - t0, which is the difference of the start time of the propagation
t0 and the detection time tE. The time required for the ultrasound
wave to traverse the melt depends on the ultrasound velocity c
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that is a temperature and pressure dependent material property.
However, along the path g many different transit times tik that arise
from different ultrasound velocities due to temperature
inhomogeneity, determine the arrival time ttot. That means by
discretising the measurement region into jx l arbitrary subareas s
the arrival time can be expressed as the amount of the propagation
times tik in an individual subarea sik (equation (1)). Further, each
transit time tik can be expressed in terms of the ultrasound velocity
*
cik. For this purpose, the length of each path g in a subarea sik has
to be known. This can be done by introducing a factor bik that
scales the length of equationin Sik.
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From equation (1), it is clear that the transit times in every
subarea sik are needed to solve the equation for cik. In practice, this is
realised by measuring the transit times from different directions.
* Furthermore, equation (1) is valid for n emitter/receiver-paths
g . Considering this, a system of linear equations can be set up as
shown in equation (2) where in,
*
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The Matrix in equation* (2) includes the information of the
individual path lengths bik g n . This matrix is multiplied with the
corresponding reciprocal ultrasound velocity cik in the element sik
and the result
* is a vector, containing the measured transit times for
every path g equation . (2) can be expressed in a general form:
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In equation (4) R is the radius of the measuring region and an
is the angle between two sensors and the origin of the coordinate
system and results for a given sensor n from the total number of
sensors
N :Dn
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The division of the measuring region however, can be further
divided (Figure 1). To this end, additional lines h are defined (Figure
1, grey lines) which are passing through the origin of the coordinate
system and through the centre of the distance between two
sensors. This can be expressed as a function of a, where v is the
scaling factor for the direction vector:
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The matrix A is often called design matrix or system matrix in
the literature [11]. This should clarify that A is constructed using
information about the structure of the observed measurement
region. However, to solve equation (3) for cik first the system matrix
A has to be determined and subsequently an inversion of equation
(3) is required.
To construct A, the measurement (Figure 1) region has to
be divided into subareas, so that more than one individual path
crosses each subarea. This ensures that for each area, sufficient
information is available to reconstruct the ultrasound velocity
in this element. For this purpose, a Cartesian coordinate system
is defined at first, which origin coincides with the centre of the
measurement region (Figure 1). In a first step, the measurement
region is divided in different circular subareas. The circuits are
designed so that each circuit is spanned tangentially to a path
gn. The radii rn of each circular subarea can be described by
equation (4):
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Figure 1: Division of the measurement area (inner circles and grey lines)
for the determination of the distance (grey arrow) of an individual path
(dashed line) in an area element.

(6)

To set up the system matrix A successfully, in a next step, the
path length of the ultrasound wave has to be calculated in an area
segment. A line g that represents the path of the ultrasound wave
from an emitter to any receiver, can be described by equation (7):
§ cos S  D
* § cos M ·
g : R¨
P¨
¨ sin M ¸¸
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©
¹
©

·
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(7)

In equation (7) μ is a scaling factor and ϕ is the angle between
two paths and can be calculated using equation (8):
M

S§

2n ·
¨1  ¸
N¹
2©

(8)

*
*
g and h and from the intersections of
From
the
intersection
of
*
g and the circuits, which are described by r , the length of the path
i

can be calculated in a subarea by (Figure 1, grey arrow):
y

d

*
*
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g

g y

ri 2  ri 21  2 cos [1  [ 2

(9)

To calculate the matrix A, the relations described above have
been implemented in a routine in the software Matlab 2016a
(The MathWorks Inc., MA; USA). For an efficient calculation, it is
sufficient to describe the radiation extinguished from a specific
sensor. Furthermore, the routine has to calculate the paths only for
one semi-cycle, the other semi-cycle can be achieved by mirroring
(Figure 2).

6

I

I

I

¿

Figure 2: Storage of the distances of one path emanated from a specific
sensor. The table shows the distances of the illustrated path (bold black
line) for every area element in the measurement region. Since the path
only traverses two area elements most of the values are zero.

matrix thus has N(N-1) rows and the number of columns describes
the number of area elements 1 - 32. It can be followed that the
system matrix includes the information of the distance for each ray
in every area element. The entries represented in black in Figure 3
are zero-entries, which mean that the specific ray does not pass
that area element. However, values greater than zero represent a
distance of a beam through that area element and the higher the
grey value the longer the distance. Since A has many zero entries,
it is suitable to store the matrix as a sparse matrix, which is only for
the efficiency of the routine.
To calculate the individual ultrasound velocities from the
measured transit times, the system of equations in equation (3) has
to be inverted. Due to A, this system of equations is overdetermined
so that no direct solution can be obtained. Therefore, iterative
reconstruction techniques like ART (Algebraic Reconstruction
Technique), SIRT (Simultaneous Iterative Reconstruction Technique)
or SART (Simultaneous Algebraic Reconstruction Technique) have
to be applied. The procedure of each iterative reconstruction
technique is explained and discussed in the literature in detail
[12]. In this work, the SART algorithm is used [13] that provide high
accuracies [12]. The algorithm is part of the Matlab open source
package AIRtools of the Technical University of Denmark [13].
The input parameters for the algorithm are the system matrix A, a
vector t that contains the measured arrival times and the number
of iterations k that should be performed.

Spatial resolution
The dimension of an area element defines the spatial resolution.
This means, that each segment of a cycle has another spatial
resolution. Mathematically the dimension of an area element is
defined by equation (10).

A r,D

rn d R 2S / N

³ ³

rn1

Figure 3: The system matrix (right) that describes the length of a specific
path in each area element of the measurement region (left). The grey box
in the system matrix marks the paths of the ultrasound beams emitted by
one emitter. A Radius R = 0.015 m was assumed.

rdD dr

(10)

0

Since the ultrasound transducers are equidistantly arranged
around the radial measurement region it follows dα=Δα=const
and equation (10) becomes:

AD r

'D

rn d R

³

rdr

(11)

rn1

In the routine, the resulting distances for one ray path are
stored in a table of the form shown in Figure 2
For each ray path at one sensor position such a table is
calculated. By moving each row to the row beneath, the next
sensor position can be fully described. From this, the distances
of all ray paths for each area element can be determined for a
specific measurement region (Figure 3, left) that has a defined
radius and a specified number of ultrasound transducers (Figure
3, white circles). To create the system matrix the rows of one table
are concatenated into one row. Subsequently, the rows are strung
together and form the system matrix (Figure 3, right). The system

From equation (10) and (11) it is clear, that only the total amount
of ultrasound transducers has an influence on the spatial resolution.
This causes a huge difference to conventional tomography, like
x-ray tomography, where the spatial resolution is a function of both
the rotation step and the total amount of detector elements. In
our approach of ultrasound tomography, the rotation step is only
a function of the number of detector elements. Therefore, with a
static sensor arrangement one resolution-influencing parameter
is lost. However, this is only a minor restriction, since rotations
would be hardly realisable under injection moulding conditions
and would cause high measurement times. The spatial resolution
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of an area element in an assumed measurement region with a
radius of 0.015 m and eight sensors is about 20 mm2. Assuming
20 transducers in a measurement region with the same radius, the
spatial resolution increases to 3.5 mm2.

Dependence of temperature
and ultrasound velocity
The inversion of equation (3) is directly related to the desired
goal of a non-invasive determination of the temperature
distribution in a polymer melt channel. However, up to this
point the temperature is still an unknown quantity. To determine
the temperature distribution,it is necessary to convert each
reconstructed ultrasound velocity at a specific location into a
local temperature. The coherence shown in equation (12) of the
ultrasound velocity c and the temperature T can be attached on
the density ? of the polymer [14].

Figure 4: Calculation of the pvT-relation of a polypropylene via Tait-model.
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In equation (12), K is the adiabatic bulk modulus and G is
the shear modulus of the polymer melt. From equation (12), it is
clear that for the determination of the temperature distribution,
additional materialspecific characteristic data has to be known. The
density and the compression modulus can be described via Tait
approach [5]. In this work, the Tait approach for a semi-crystalline
polypropylene (PP505P, Saudi Basic Industries Corporation, Riyadh,
Kingdom of Saudi Arabia) is used (Figure 4).
From the pvT-relationship the bulk modulus can be calculated
using the adiabatic compressibility κ (equation (13)) [8]:

K 1

1 ª§ wv ·

2
T § wv · º

N  «¨ ¸  ¨ ¸ »
v ¬«© wp ¹T c p © wT ¹ p ¼»

(13)

The shear modulus relates to the bulk modulus and Young's
modulus E via the fundamental equation (14).

G

3KE
9K  E

Figure 6: Determination of the temperature dependent shear modulus.

(14)

In the melt state the shear modulus can typically be neglected
[8], but for the solid-state Young's modulus has to be described
in dependence of the temperature. For this, tensile tests (Z100,
Zwick Roell AG, Ulm, Germany) in a climatic chamber from 30°C
to 80°C with 10°C per step were performed with polypropylene
(PP). To provide a sample with homogenous temperature, the
tensile bars were stored for 16 h in the climatic chamber for each
temperature. We use the optical system LIMESS Messtechnik und
Software GmbH, Krefeld/ Germany, to measure the strain of five
tensile bars at each temperature (Figure 5). In order to compare
the experimentally determined data, Young's modulus of Sabic
PP505P is presented at room temperature from literature [15].
With experimentally determined Young's modulus and the
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Figure 5: Experimental determination of Young’s modulus in dependence of
the temperature. The data points represent the mean values of five tensile
tests at each temperature. The error bars represent the doubled standard
deviation for a better illustration. For this reason, the single relative
standard deviation for each data point is specified numerically.

Figure 7: Calculated ultrasound velocity in dependence of the temperature.

Figure 8: Concept of the buffer rods and the behaviour of ultrasound at
curved boundary surfaces.
assumption that the shear modulus is neglectable in the melt the
shear modulus can be determined (Figure 6).
From the equations (12) - (14) the ultrasound velocity in
dependence of the temperature can be calculated (Figure 7).
The discontinuity near the melt temperature arises from the pvT
behavior of semi crystalline thermoplastics, since the transition
from solid to melt state cannot be described by linear relations.
The ultrasound velocity depends on the pressure and
temperature conditions prevailing in the melt. In this context,
the pressure is always assumed constant in the measurement
region so that only local variations in temperature result in
local changes in the ultrasound velocity. This results from the
intended application to integrate the ultrasound-tomographic
measurement concept into an injection mould. Here, no pressure
gradient within a cross section of the flow channel is assumed,
which prevails perpendicular to the flow direction [16]. Of course,
the pressure in the measurement area has to be known and thus
has to be monitored during the injection moulding process.

Properties of ultrasound transducers
and constructional challenges
At this point, the theory of ultrasound tomography is fully
described. However, for practical realisation analytics on the
real behaviour of ultrasound transducers has to be done. In
the assumption made above, a fan shaped propagation of
the ultrasound wave was assumed. Depending on the sensor
geometry the real propagation profile of an emitted ultrasound
wave can be divided into to two parts: The near field or Fresnelzone and the far-field or Fraunhofer-zone [17]. The propagation
behaviour in the Fresnel-zone is simple straight, while in the
Fraunhofer-zone the ultrasound wave begins slightly to diverge.
This behaviour is adverse for the usage in tomography. However,
this problem can be solved, using lens-shaped interfaces. If an
ultrasonic beam applies to an interface of two media, the beam is
reflected, scattered and refracted, but if the surface is curved, the
interface behaves similar to a lens in geometrical optics.
Mathematically, a modified lens equation describes the
behaviour of ultrasound waves at a curved interface [18]:

1 c1 / c1

b
g

1
f

(15)

Figure 9: Simulated and reconstructed ultrasound velocities for a radial
symmetric temperature distribution (case a).

Figure 10: Simulated and reconstructed ultrasound velocities for a random
radial symmetric temperature distribution (case b).

In equation (15), b is the image distance, c1 and c2 are the
ultrasound velocity of two media, the distance of the transmitter
to the apex of the curvature and f describes the focal point.
The ultrasound velocities of the two media and the direction
of the curvature play a determining role. Depending on the ratio
of the two ultrasound velocities the ultrasound wave either is
focused or diverges in terms of a particular direction of the curved
interface. This behaviour changes if the direction of the curvature
is changed. For the use of ultrasound tomography in the injection
moulding process, one can expect that the ultrasound velocity of
the melt is much smaller than the ultrasound velocity of the mould,
which is made of steel. From this follows, that the curvature must
have a convex form (Figure 8). For this reason, additional buffer
rods have to be used that direct the ultrasound wave through
the mould in the melt (Figure 8). To avoid any circulations of the
ultrasound wave within the mould these input couplers must
be coated with a depressant material. One end of the buffer rod,
which directs to the melt, has a convex form; the other end is a
planar area, which is used to mount the ultrasound transducer.
The theory of scattering the ultrasound wave at curved
interfaces confirms the results of Praher et al. who tried different
geometries to scatter an ultrasound wave and identified the lensshaped geometry as the best working one [8]. The usage of input
couplers is beneficial since they shield the temperature sensitive
ultrasound transducers.
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Results and discussion
Virtual test problems
For later reconstructions of the temperature distribution, it
is important to evaluate the accuracy of the algorithm first. Less
importance is attributed to the calculation speed of the algorithm,
since the measurement data need to be available completely.
To carry out the system, first the matrix A is calculated. For this
purpose, a radius R = 0,015 m and a number of sensors N = 8 is
assumed. Then equation (3) is used to calculate the time-of-flight
data that represent the measured values. The number of iterations
is set to k = 100. From the resulting set of solutions the one having
the least squares with respect to the predetermined values is
selected.
Two virtual test problems are generated: (a) radial symmetric
ultrasound velocity profile (Figure 9), a random radial symmetric

Figure 11: Image of mould shows the measurement region inside the cavity
(left) and the radially arranged ultrasound transducer (right).

Figure 12: Amplitude-scan during six injection moulding cycles of a receiver
opposite to an emitter.

Figure 13: Amplitude-scan during six injection moulding cycles of a receiver
next to a receiver.
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ultrasound velocity profile, with a temperature gradient of 5°C
towards the centre of the measurement region (Figure 10). In
addition, the temperature randomly varies between the upper and
the lower limit of each circle. The numeration of the area elements
is illustrated in Figure 3.
In both cases, the ultrasound velocities can be reconstructed
very accurately. The standard deviation is 1 m/s (case a) and 8 m/s
(case b). From this follows that the used models for ultrasound
tomography depict a reliable method to accurately determine the
temperature distribution during injection moulding. However, the
used model underlay restriction in the near of the melt temperature
due to nonlinear behaviour of the plastics. For a clear correlation
of ultrasound velocity with the temperature, time-of-flight
measurements should be performed under defined laboratory
conditions. For this, a measurement device is required that
allows measurements without any cooling effects. Furthermore,
for calculating the temperature additional information of the
material, e.g. pvT-relations, must be known in detail, since process
parameters like cooling rate influence this behaviour [19]. In
addition, the models, especially the designed system matrix and
thus the propagation behaviour of the ultrasound wave, underlay
no disturbing effects in the virtual test problems. In view of the real
process conditions, one must expect that such effects will appear
in time-of-flight measurements, such as refractions, scattering and
reflection. In this case the system matrix can be extended by beam
propagation methods (BPM) or ray-tracing that can be handled
with the SART-Algorithm [20].
Pilot experiments
For the non-invasive measurement of the temperature
distribution a mould was built containing with 20 ultrasound
transducers radially arranged around a cylindrical shaped cavity (r
= 15 mm, h = 25 mm). Buffer rods shield the ultrasound transducers
from the high temperature and their lens-shaped tip scatter the
signal within the melt. To provide a tomographic measurement
the buffer rods are pushed minimally into the melt by a mechanical
mechanism during the measurement and are pulled back
before the moulded part is ejected. To avoid circulations of the
ultrasound wave within the mould the buffer rods are coated with
PEEK. To provide a homogenous pressure within the cross section
the mould was designed as compression mould so that a plane
pressure can be performed on the moulded part (Figure 11).
To measure the temperature distribution during the injection
moulding process a fast detection of the signals is required, since
high cooling rates lead to a fast solidification of the moulded part.
Furthermore, shrinkage during the solidification leads to separating
of the moulded part from the buffer rods and prevent injection of
the ultrasound signal into the melt. For this reason, a customised
measurement device was designed in cooperation with MACEAS
GmbH, Bexbach/Germany that provides a parallelised control per
three transducers. Therewith, a complete measuring cycle (20 Ã
19 measurements) can be realised within 80 ms with an accuracy
of 10 ns and a standard deviation of 3 ns. The deployed ultrasound

transducers are FABP-MSWQC-ALP 2.25 x 25 (GE Sensing and
Inspecting Technologies GmbH, H¼rth/Germany) that are
excited with a frequency of 2 MHz. For a suitable transmission
of the ultrasound signal from the transducer into the buffer rod,
petrolatum is used as coupling medium.
First experiments are carried out with the injection moulding
machine KraussMaffei 160-1000 CX (KraussMaffei Technologies
GmbH, Munich/Germany). Because of the temperature sensitivity of
the ultrasound transducer of around 60°C the mould temperature
was set up to 50°C, which is adverse for the measurement. The
high difference between melt temperature (220°C) and mould
temperature leads to a fast solidification and thus shrinkage and
warpage. During the process the amplitudes at each receiver
were detected. Figures 12 and 13 show the resulting amplitudes
of six injection-moulding cycles for an opposite receiver and a
next-neighbour receiver, respectively. The signal heavily increases
after the filling process and during the packing pressure phase.
Especially in Figure 13, the decrease of the signal intensity during
the cooling phase can be seen. Since the shrinkage of the moulded
part between two neighbouring transducers is affected by the
sticking out buffer rods, the connectivity between the moulded
part and the transducers is guaranteed. This information is lost in
in the measurement shown in Figure 12 due to shrinkage of the
moulded part, so that no signal can be detected. In Figure 13 the
ejection of the moulded part can be seen, as the amplitude drops
to around 200. The relative high noise from neighbouring receiver
can be explained by ultrasound waves that traverse through the
mould. The measurements are highly reproducible with every
transducer combination over different injection moulding cycles.
In general, this shows the feasibility of ultrasound measurements
during the injection moulding process. Even next-neighbour
transducer are able to detect noticeable signals, which is beneficial
with respect to the spatial resolution, since the number of signals
that are detectable produce the maximum spatial resolution of
around 3.5 mmÂ2 with respect to a diameter of the cavity of 30
mm. Due to internal signal processing of the measurement device,
it is not yet possible to calculate arrival times of the ultrasound
signal. An explanation for this is the complex path of buffer rod,
solidifying melt and again buffer rod. This causes a broadening
of the ultrasound pulse that is not detectable by the internal
software, since calibration of the software was not performed on
solidified and molten PP and a much higher signal to noise ratio
was expected. New calibration is on-going with the data from the
pilot experiment. In future, also signal averaging will be possible
to reduce noise.

From this distribution, the temperature field can be calculated
using additional material characteristic properties, which can be
either determined through simulation or through experiments.
Based on the concept of ultrasound tomography, an injection
mould was designed, that allows time-offlight measurements
with 20 ultrasound transducers radially arranged around a
cylindrical shaped cavity. Lens-shaped buffer rods enable the
possibility the scatter the ultrasound wave within the melt,
to provide the necessary information density that is required
for the temperature calculation. Furthermore, the buffer rods
shield the temperaturesensitive ultrasound transducer from
the high temperatures of the melt. In this work, we show that
the maximum possible resolution of 3.5 mmÂ2 with respect to
the described measurement area could be reached, since it was
possible to detect noticeable signals at each sensor position. A
highly parallelised measurement device allows the acquisition of
380 arrival times within 80 ms. For this reason, several complete
datasets can be recorded before, due to shrinkage of the moulded
part, no more signals can be detected. Internal signal processing
of the measurement device actually prevents to calculate arrival
times of the ultrasound signal but amplitude-scans show the
general feasibility of ultrasound tomography during injection
moulding.
The used model to calculate the temperature from the
ultrasound velocity requires several additional material specific
data, which should be determined over a wide temperature and
pressure range. It could be shown that, using standard tests and
models, the used model leads to high inaccuracies, especially in the
area of the melt temperature, because of the non-linear behaviour
of the material. Due to the high accuracy of the ultrasound
measurement device the highest error for the determination of the
temperature is thus produced by the used model. Therefore, it is
suitable to correlate the ultrasound velocity with the temperature
directly under defined temperature and pressure states. This
requires the construction of a special measurement device, which
prevents cooling of the material. These data would also be less
sensitive to the high cooling rates that occur during injection
moulding.

Conclusion and outlook
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Case Story

A Measuring Tool System that
Modified the Concept of Machinery
Chennai based Classic Engineering was in a predicament when their customers
demanded a scale down in the costing of their product and needed a consistent
solution to improve productivity, quality and on time delivery. Speroni was able to
pitch in and be a part of the solution offering a measuring tool that would help reduce
the production time thereby meeting the demands of the customers without losses.
Background
Classic Engineering is a manufacturing
company that specialize in fabricating
machines parts for varied Engineering
industries and we are also the leading
manufacturer of wind mill components
like Mainfrmae, Hub &Rear frame in india.
Welding, metal finishing, heavy metal
fabrications are some of the other services
provided by Classic Engineering. Exceeding
customer’s expectations is their vision and
they sincerely work to fulfill their demands
to the best of their ability.
Speroni is an Italian based company
that provides solutions for technical
glitches with greater added value that
simplifies the complexities that occur

in manufacturing. They have a glorious
history of aiding varied industries with their
unique problem – solving methods and
delivering esteemed quality products that
are cost effective which serve as a great
help for a manufacturer. Advancing the use
of resources to create the right tool for the
right machine stipulates competence and
precision to be decisive and accurate.

Challenge
While operating a machine it is very
important to have all the tools of accurate
size as even a marginal misfit can hinder
the function. There are two aspects to
the functionality of a machine; one is
less in cost but high in operation of the
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machine and vice versa, high and cost
but low in operation. If a tool needs to
be 30 microns flat with no line then even
a minute difference in the tool can be a
huge roadblock in the operation of the
machine that results into the increase in
cost. Consequently, Classic Engineering
had a customer that needed Windmill
components however when the target
price was decided by the customer it
became a challenge for Classic Engineering
to deliver the requirement without
compromising on quality or bearing
any losses. Hence they had two major
challenges; first to meet the target price
of the customer and second to provide
quality components on time.

A.K.Chenniappan
Managing Director,
Classic Tools & Services

Speroni tool has
been very helpful in
increaing efficiency.
Subsequently, it
reduces manpower
as the tool sets the
machine explicitly
in the correct
parameters which
optimises our
production.

Solution

Results

Using reverse engineering, Classic
Engineering started analyzing ways
to reduce production time. They
needed to find a solution that would
optimize production with effective
use of manpower and machine and
a fix that would be high performing
reducing the operation cost. Classic
decided to invest more on high end
tools that would serve as a solution
to all the problems and thereby fulfill
all the above requirements. Speroni
offered their Tool Measuring System
that was as per the set parameters
which worked like a permanent and
steady solution for the problem. With
the help of this tool Classic was able to
meet the customer demands on time
without a dip in quality.
The second aspect was that the
tool could be used until it wore out
up to 80% after which it needed
to be replaced again with utmost
precision and accuracy meeting every
parameter correctly. Speroni ensured
that the tool was replaced explicitly
without any errors in the required
parameters.

Classic Engineering was able to function
efficiently after overcoming this major setback.
Customer’s needs were met as they delivered
the products in time as per the criteria. This
also developed a relation of trust between
Classic and Speroni thereafter Classic made
sure that every tool is validated by Speroni
before utilizing it. Classic Engineering
explained their precise acumen in quite an
amusing way. While driving it is apparent
to use a seatbelt for safety and protection
that assures confidence, focus and control
especially when you speed up. Similarly with a
machine high speed changes the concept of
machinery with proper measures and provides
no room for human errors. Hence the tool
measuring system works like a seatbelt for the
high speed machine, as the tool of a machine
is constant rest everything is variable.
“The production time has reduced the
utilization of machines by 25% and it is
being used as an inspection machine for
combination tools that sets the machine
accurately in the right parameters. The product
has been very helpful, Speroni is not an
instrument, it is like a machine, very rigid” says,
a happy customer Mr. Dinesh.

Classic Tools & Services
454/2A, Mannur Village, Chennai Arakkonam Road, Kanchipuram 602105.
Phone: 98415 68013
Email: classictools97@gmail.com
Web.: www.classictoolsandservices.com

Speroni India Private Ltd.
96, Opp. Panjarpol, Nasik-Pune Highway, Bhosari, Pune 411039.
Phone: 70281 81000
Email: india.support@speronispa.com
Web.: www.speronispa.com
INDUSTRIAL PRODUCT REVIEW | December 2018 | 47

Advantage MSME

The MSME Sector:
Potential for Growth

The Prime Minister, Shri. Narendra Modi, launched a historic support and outreach
program for the Micro, Small and Medium Enterprises (MSME) sector on 2nd
November 2018, which are expected to mark a new chapter for the MSME sector in
India. As part of this program, PM unveiled 12 key initiatives which will help the
growth, expansion and facilitation of MSMEs across the country. Noting that MSMEs
are one of the principal employment generators in India, the Prime Minister recalled
the glorious Indian traditions of small scale industry, including Ludhiana’s hosiery,
and Varanasi’s sarees. The Prime Minister said that the success of economic reforms
launched by the Union Government, can be gauged from the rise in India's “Ease of
Doing Business Rankings,” from 142 to 77 in four years.
CA. MAHESHWAR M. MARATHE
B.Com, FCA, DISA, DIRM, DIBF (IIBF), MICA
camarathe@cmrs.in
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2. 2% interest subvention for all GST registered MSMEs:

The basic and most awaited issue attended by this ‘new initiative’ is, MSMEs will now knows
Thewithin
basic and
most awaited
issue
attended
by this
initiative’
MSMEs will n
what his eligibility of loan,
a short
period of
time.
This will
help‘new
speed
up theis,loan
hrough this article, an effort is made
to
analyse
the
positive
what need
his eligibility
loan, within
a short
periodany
of revert
time. This
will
help speed u
sanction
process
and MSMEs
not waitofendlessly,
without
getting
from
banks,
impact of these
12 key initiatives
announced
by Central
sanction
process
government
sector, including
methodology
to be and MSMEs need not wait endlessly, without getting any revert fr
positiveonorMSME
negative.

T

followed by MSMEs to avail these benefi
ts. One unique
feature
positive
or negative.
about these initiatives is, all these initiatives need to be accessed
2. online,
2% through
interest
subvention
forwhich
all GST
registered MSMEs:
various
Govt. websites,
will ensure
2.
2%
interest
subvention
for all GST registered MSMEs:
transparency and minimum human intervention, however
it’s
essential for all the MSMEs to be tech savvy.
Broadly there are FIVE KEY ASPECTS of these announcements.
These include;
A. Access to credit
B. Access to market
C. Technology upgradation
D. Ease of doing business
Methodology:
E. Sense of security for employees
Now let us try to analyse and understand each one of these
12 initiatives and its impact on the most deserving MSME sector.

A. Access to credit

3.

This is a real boost to MSMEs, as this rebate of 2% will cert
their interest cost and thereby boosting their profits. Incr
3% to 5% will give competitive edge to the exporters.

1. 59 minute loan portal: Government has launched 59 minute
3. Trade Receivables e-Discounting System (TReDS):
loan portal (www.psbloansin59minutes.com) to enable easy
access to credit for MSMEs. Loans upto Rs. 1 crore can be
Methodology: The subvention or rebate shall be passed
granted ‘In-Principle’ approval through this portal, in just 59
Methodology:
on to the MSMEs and exporters by the bank, which will be
minutes. The website has already been made operational
Methodology:
reimbursed to the banks by the government as per RBI circular.
and more than 72000 applications are processed through the
This is a real boost to MSMEs, as this rebate of 2% will
website, wherein outcome too is getting delivered well within
certainly help the MSMEs on reducing their interest cost
59 minutes. A link to this portal is also made available through
This is a real boost to MSMEs, as this rebate of 2% will certainly help the MSMEs o
and thereby boosting their profits. Increasing the export
the GST portal.
This
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2% willboosting
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thetoexport
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Increasing
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exporters.
Methodology: The MSME whose3%
loantorequirement
is up competitive
5% will give
edge to the exporters.
to 3%
Rs. 1 to
crore
(new
or with
who edge
has filedto
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giveenhancement),
competitive
3. Trade Receivables e-Discounting System (TReDS): Under this
GST returns and income tax returns up to date, can apply by
3. with
Trade
Receivables
e-Discounting
(TReDS):
proposal,System
all companies
with a turnover more than Rs. 500 crore,
providing its GST number. Along
this, Income
Tax Returns,
bank statements
and promoter
details need to be
submitted
Trade
Receivables
e-Discounting
System
(TReDS): must now compulsorily be brought on the Trade Receivables
e-Discounting System (TReDS). Joining this portal will enable
online. The basic loan appraisal is done by the website and an
MSMEs to access credit from banks, based on their upcoming
indicative eligibility amount in the form of In-Principle approval is
receivables. This will resolve their problems of cash cycle.
conveyed to the applicant, instantly. Option is given to select the
bank also, so that further process of accessing the bank is easy.
This is an unsecured loan with very competitive rate of interest.
Methodology:
The basic and most awaited issue attended by this ‘new
initiative’ is, MSMEs will now know their eligibility of loan,
within a short period of time. This will help speed up the loan
sanction process and MSMEs need not wait endlessly, without
getting any revert from banks, positive or negative.
2. 2% interest subvention for all GST registered MSMEs: 2%
interest subvention shall be given for all GST registered MSMEs,
on fresh or incremental loans upto Rs. 1 crore. For exporters,
who receive loans in the pre-shipment and post-shipment
period, the rebate has been increased from 3% to 5%.

Methodology:
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6. PSUs to be compulsorily on GeM:

Methodology: TReDS is a welcome but ambitious initiative
of GOI, which brings the Big Corporates, MSMEs suppliers and
Banks on a common platform, wherein the bills raised by the
MSMEs on these big corporates are discounted by the banks at
a very competitive interest rate, thereby reducing the cash cycle
and improving liquidity of the MSMEs. MSMEs need to approach
their corporate customer to pay them through TReDS. Bank will
take exposure on these corporates at a very competitive rate of
interest.
Making it compulsory for all corporates with turnover
of more than Rs. 500 crores to come on TReDS platform will
help the MSMEs realize their dues in shortest possible time.
Shorter the cash cycle better is the margin. This measure will
also increase the flow of formal credit to MSMEs and will also
Methodology:
be a good source of credit for the banks and FIs. This is going
to be a very ambitious step as its going to challenge the
entire ‘credit period culture’ of followed by big corporates.

now compulsorily be a part of GeM and they should also get
all their vendors registered on GeM.

Methodology: GeM is a completely paperless, cashless
and system driven e-market place that enables procurement of
common use goods and services with minimal human interface.
B. Access to markets
It’s a one stop Government e-Marketplace which facilitates online
4. Compulsorily procure 25% from MSMEs: Public sector
procurement of common use Goods & Services required by
companies have now been asked toGeM
compulsorily
procure
various Government
Departments
/ Organizations
PSUs. The
aims to
enhance transparency,
efficiency
and
speed in /public
procurement
25%, instead of 20% of their total purchases, from MSMEs.
sellers need to register themselves on the portal www.gem.gov.in
the tools of e-bidding, reverse e-auction and demand aggregation to facilitate the
GeM aims to enhance transparency, efficiency and speed
users, achieve
value
their money.
Withthe
this
new
initiative of 100% on
publicfor
procurement.
It provides
tools
of e-bidding,
5. 3% procurement from women entrepreneurs:
Out the
of thebest in
reverse e-auction
and demand
aggregation
to facilitate
25% procurement mandated from MSMEs,
3% will
all PSUs
andnow
allbetheir vendors,
there will
be higher
transparency,
astheit will elimi
government
users,
achieve
the
best
value
for
their
money.
reserved for women entrepreneurs.interface in vendor registration,
order placement and payment processing, to a g
With this new initiative of 100% onboarding of all PSUs and
Methodology: All registered MSMEs will get visibility for
all their vendors, there will be higher transparency, as it
procurement by Public sector companies. The procurement will
will eliminate human interface in vendor registration, order
be of both, goods as well as services.
To be visible the
MSMEs
placement and payment processing, to a great extent.
C. Technology
Upgradation
should be registered under Udyog Aadhar and MSME data bank
(www.udyogaadhaar.gov.in). They also may have to fill the vendor
7. Establishment
of Tools C.
rooms
and Spokes:
Technology
upgradation
registration form on ‘sambandh’ website
(www.sambandh.msme.
7. Establishment of tools rooms and spokes: Tool rooms
gov.in). All these registrations are online and hassle free.
across the country are a vital part of product design. As a new
This is really going to widen the MSME supplier base of
initiative, 20 hubs will be formed across the country, and 100
the government. However the main challenge here would be
spokes in the form of tool rooms will be established.
achieving the procurement targets from MSMEs, as in the last
Tools rooms are instrumental in tool design and training to
financial years many of the ministries have under achieved their
the MSMEs. They will assist MSME units in their technical
target of 20%, which has now been increased to 25%.
upgradation by providing good quality toolings to meet the
This is really going to widen the MSME supplier base of
growing needs and to assist them in providing toolings of
the government. However the main challenge here would be
international standards at competitive rates.
achieving the procurement targets from MSMEs, as in the last
financial years many of the ministries have under achieved their
D. Ease of doing business
target of 20%, which has now been increased to 25%.
8. Establishment of pharma clusters: Clusters will be formed
of pharma MSMEs and 70% cost of establishing these clusters
6. PSUs to be compulsorily on GeM: GeM is Government
will be borne by the Union Government.
e-Marketplace (launched in August 2016) wherein more
The main reason cited for creating the pharma clusters is to
than 1.5 lakh suppliers are registered, out of which 40,000 are
make the sector more competitive. Due to more cost-efficient
MSMEs. Transactions worth more than Rs. 14,000 crore have
manufacturing in China, we have been priced out by about
been made so far through GeM. The announcement here is,
15% to 30%. The government is working towards resolving
all public sector undertakings of the Union Government must
it by a way of setting up clusters to ensure economies of
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scale and providing fiscal incentives. This will also help the
Indian traditional medicines of Arurveda to grow in a better
organized environment.
9. Labor law filing on annual basis only: The Prime Minister
said that the ninth announcement is on simplification of
government procedures. He said the ninth announcement is
that the return under 8 labour laws and 10 Union regulations
must now be filed only once a year.
The Online Registration and Licensing facility on Shram
Suvidha Portal (www.shramsuvidha.gov.in) is developed
to facilitate Establishments, Contractors, Employers or
Principal Employers to submit application for Registration/
License under Labour Laws Online i.e. CLRA Act, EPF Act,
ESI Act, BOCW Act, ISMW Act etc. This is the official portal
of Ministry of Labor and Employment, Government of India
with objective of single window access for Registration or
Licensing related services of Employers/Establishments and
other stakeholders.
10. Establishments to be visited by an Inspector will be decided
through a computerised random allotment.

no longer have to approach the Courts, but can correct them
through simple procedures.
Based on a committee report, Companies Act 2013 has been
amended through an ordinance to reduce the penalty or drop
the provision of imprisonment

E. Social security for MSME sector
employees
MSME is second largest employer after agriculture in India.
In the welfare of the MSMEs lies the welfare of its employee.
All these initiatives ultimately will ensure social security for the
MSME sector employees. PM in his speech said that a mission will
be launched to ensure that the MSME workforce has Jan Dhan
Accounts, provident fund and insurance. The Prime Minister
said that these decisions would go a long way in strengthening
the MSME sector in India. He said the implementation of this
outreach programme will be intensively monitored over the next
100 days and he himself will be part of monitoring exercise.

Conclusion:
Policies and incentives were given to MSME sector over
last several years by all governments. However, the apparent
difference between the two eras is, earlier the incentives used
to get lost in government files. But now, entire government
machinery and its top most leader himself is going all out to
reach out to the beneficiaries i.e. MSMEs. This ‘attitude’ will
certainly ensure that the government incentives will reach to the
target beneficiary and will also give expected results.
Only threat which can pose here is, implementation of
these schemes on ground and participation at each level of
government, bureaucracy and Industry. Action plan of the
government and resolve of the PM looks firm. Participation by
each one of us will certainly make the difference. Keep moving,
victory is certain!!

Believe your citizen mantra in action. This will further reduce

the inspector
raj andThis
increase
comfort and
dignitythe inspector raj and increase
citizen mantra
in action.
willthefurther
reduce
amongst the industry.
and dignity amongst the industry.

11. Only 1 consent under pollution control: As part of
establishing
a unit, an entrepreneur needs two clearances
nt under pollution
control:
namely, environmental clearance and consent to establish.
Now onwards under air pollution and water pollution laws,
both have been merged as a single consent and the return
will be accepted through self-certification.
Only 10% of the units shall be selected for verification that too
after due approvals. The merging of 2 approvals will further
reduce the red tape and corruption.

CA. Maheshwar M. Marathe,
B-Com, FCA, DISA, DIRM, DIBF (IIBF), MICA
Mob: 8055566683 Email: camarathe@cmrs.in
www.cmrs.in

12. Amendment to Companies act for minor violations:
An Ordinance has been brought, under which, for minor
violations under the Companies Act, the entrepreneur will
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Industry Update

PHOTO: OPTIMAS SOLUTIONS

Optimas Solutions Assure PPAP
Process Integrity and Accelerates
Quality Parts Approvals with India
Centre of Excellence

The PPAP process combined with a robust Advance Product Quality Planning (APQP) process ensures that manufacturers deliver parts from concept,
prototype and through to serial manufacture right first time. Supporting local demands from one of the largest growing economies in the world, the
Centre will also conduct approval requests from abroad.

A

global industrial distributor and service provider for
fasteners, Optimas Solutions, has opened a dedicated Parts
Production Approval Process (PPAP) Centre of Excellence in Pune,
to assure customers of PPAP process integrity and accelerate the
global parts quality approval process. PPAP is synonymous with
industrial OEMs and the new Centre of excellence will expedite
the delivery of correct components to customer production lines.
The PPAP process combined with a robust Advance Product
Quality Planning (APQP) process ensures that manufacturers
deliver parts from concept, prototype and through to serial
manufacture right first time. Serving as a minimum quality
benchmark, components that attain PPAP approval can be
introduced into new or existing production lines, while providing
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About Optimas Solutions
Optimas is a global distributor of fasteners and
c-class products. Optimas at its core is a provider of
integrated supply chain solutions and engineering
support focused on delivering highly engineered
fasteners to world-class customers around the world.
Optimas has a diverse, global team of approximately
1,600 individuals, over 60 distribution centers, 9 quality
labs and 2 manufacturing locations to support the
complexities of our customers’ industries, enabling
them to achieve their goals and be successful.

both manufacturers and Optimas the assurances that
the new component is right for the job and that the
manufacturing process is robust and repeatable. PPAP
provides proof of performance and conformance to
customer standards, considering the criteria such as
manufacturing process, material, heat treatment and
coatings among others.
Many customers insist on exclusively using
PPAP approved parts, as this ensures all outsourced
components are manufactured to the correct quality
requirements and standards - critical assurance when
operating lean manufacturing operations.
The PPAP and APQP process takes time, which can
present a challenge for customers operating to hard
production deadlines, which is why Optimas Solutions has
invested in its PPAP capability to improve approval lead
times for customers. Optimas Solutions supplies to a wide
range of OEM and tier customers, having traditionally
offered an in-house PPAP review capability to accelerate
implementation by consolidating all product activity
within one integrated source. The new Pune Centre is
staffed with qualified and experienced PPAP engineers,
ensuring that customers can benefit from a dedicated
expert team.
Danny Gamble, Regional Quality Manager Automotive
at Optimas Solutions, said: “While PPAP is an integral
aspect of supplying components to industrial OEMs, the
proof of conformance of parts and process it provides
is well accepted by many customers in many industries.
The new India PPAP Centre will perform as our global hub
for PPAP work we already carry out in the US, UK, China
and Europe. As well as supporting local demands from
one of the largest growing economies in the world, the
Centre will also conduct approval requests from abroad,
which means urgent approvals from other regions can be
carried out overnight for an increased speed of response.
The Centre will operate to our consistent global quality
standards, ensuring there are no regional differences in
quality approval, pushing our PPAP service to a 24-hour,
global initiative. Moving forward, we’ll be looking to
expand the Centre to offer further capacity, supporting
the future requirements of our customers in the region
and around the world.”

Show Preview

IMTEX 2019 to Begin
from January 24, 2019

I

ndian Machine Tool Manufacturers' Association (IMTMA) is
organizing the 19th edition of IMTEX 2019 and 20th edition
of concurrent Tooltech 2019 from 24th to 30th January at the
Bangalore International Exhibition Centre (BIEC) in Bengaluru. An
initiative of IMTMA, IMTEX is a flagship event for the Indian metal
cutting industry witnessing over 1,000 exhibitors in its 50th year
at IMTEX 2019. It is South and South East Asia's apex exhibition
showcasing the latest trends as well as technological refinements
from India and other global players. The mega event attracts
visitors from a wide spectrum of manufacturing and ancillary
industries including key decision and policy makers as well as
industry captains who are keen to source latest technologies and
manufacturing solutions for their product lines.

Tooltech 2019
Tooltech is a premier event concurrent to IMTEX 2019
showcasing machine tool accessories, metrology and CAD/CAM
cutting tools, tooling systems and current trends in the tooling
industry. Tooltech manifests recent innovations in technology,
design and product development to achieve competitiveness
and excellence in the machine tool industry.
It highlights recent innovations in technology, design and
product development with the aim to bring cost competitiveness
in all metal working operations. 20th in the series Tooltech 2019
will unveil yet again the explicit range of cutting tools from the
stable of the world’s leading brands.

Optimas Solutions

IMTEX 2019

101A, P-4, Pentagon Towers,
Margarpatta City, Hadapsar, Pune – 411028.
Tel.: 020 – 6764 6476
Web: www.optimas.com



Dates: January 24 to 30, 2019
Venue: Bangalore International
Exhibition Centre (BIEC), Bengaluru
 Email: imtma@imtma.in
 Tel.: 080 - 6624 6600
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News

India to soon unveil
new industrial policy

GE announces new
industrial IoT company

T

O

he commerce and industry ministry have sent the
final proposal of new industrial policy to the Cabinet
for approval, Union minister Suresh Prabhu said at a
recently held function in Goa. "We have
sent the final Cabinet note. We have
also prepared an action plan for the
implementation of the policy," Shri.
Prabhu told.
The new industrial policy aims at
boosting manufacturing sector growth,
promote foreign technology transfer
and attract overseas investments. The
policy would have some financial implications as the
government may provide incentives for use of frontier
technologies like artificial intelligence, Internet of things,
and robotics. It aims at promoting emerging sectors and
modernizing existing industries. It will also look to reduce
regulatory hurdles, cut paper work and support emerging
and new sectors.
The ministry would be setting up an elaborate
machinery including a steering committee for effective
implementation of the policy. As part of the policy,
industrial health clinics could be set up to deal with
sickness in the micro, small and medium enterprises
(MSMEs) which are the backbone of the country's
industrial architecture.
The Department of Industrial Policy and Promotion
(DIPP) in August last year floated a draft industrial policy
with an aim to create jobs for the next two decades,
promote foreign technology transfer and attract USD 100
billion FDI annually.
This will be the third industrial policy after the ones
released in 1956 and 1991. It will replace the industrial
policy of 1991 which was prepared in the backdrop of
balance of payment crisis.
It would be outcome oriented actionable policy that
provides direction and charts a course of action for a
globally competitive Indian industry that leverages skill,
scale and technology.
The development assumes significance as India is
aiming at increasing the contribution of manufacturing
sector in the GDP to 25 per cent by 2020, from the current
level of about 16-17 per cent. Among other things, the
policy would endeavour to reduce regulations and bring
new industries in focus.
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n December 14, 2018, GE announced plans to establish a new,
independent company focused on building a comprehensive
Industrial Internet of Things (IIoT) software portfolio. The company
will start with USD 1.2 billion in annual software
revenue and an existing global industrial
customer base. The company is intended to
be a GE wholly-owned, independently run
business with a new brand and identity, its own
equity structure, and its own Board of Directors.
The proposed new organization aims to bring
together GE Digital’s industry-leading IIoT solutions
including the Predix platform, Asset Performance
Management, Historian, Automation (HMI/SCADA), Manufacturing
Execution Systems, Operations Performance Management, and the GE
Power Digital and Grid Software Solutions businesses.
“As an early leader in IIoT, GE has built a strong business with
its industrial customers thanks to deep domain knowledge and
software expertise," said GE Chairman and CEO H. Lawrence Culp, Jr.
According to Gartner: “The proliferation of digital products
and subsystems to enable the IoT in downstream industries
and generate revenue from smart products over their entire life
cycle will be the most promising (and complex) driver for new IT
spending growth through 2022.

IndoSpace creates USD
1.2 billion corpus

M

umbai-based industrial real estate investor IndoSpace
Logistics Parks has hit the final close of its third fund at
USD1.2 billion (Rs. 8,611), the company said in a statement. The
third fund, IndoSpace Logistic Parks III, has received total equity
commitment of USD 580 million (Rs. 4,162 crore), which postleverage will create a corpus of USD 1.2 billion.
“The successful fundraise is a big endorsement of IndoSpace’s
leadership in the industrial and logistics real estate space in India,”
said Sameer Sain, co-founder and chief executive of the Everstone
Group. With this fundraise, IndoSpace has over USD 3.2 billion
worth of assets under management.
Currently, IndoSpace has a portfolio of around 30 million
square feet across developed and under-construction projects.
Its portfolio includes 30 industrial and logistics parks in nine cities
across India. Its customers include IKEA, Amazon, Nissan, PepsiCo,
DHL, Ericsson, Bosch and Delphi.
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Beyond Factory Walls

12 Hobbies that are Good for your Body,
Mind and Social Life

T

aking up new hobbies can enrich your life and help keep
you physically and intellectually active. It is never too late to
learn a skill or enjoy a new activity. The following 12 hobbies
all have real benefits as well as providing ways to use your free
time constructively.
There are many reasons to take up a new hobby. You can
learn practical skills, meet new people and even keep your brain
healthy. Having a constructive hobby is also a pleasant way to
overcome stress and boredom. The following 12 hobbies are all
good for you in multiple ways.

Geocaching, a type of treasure hunting where you search
for clues to find hidden items, has a variety of benefits. It is the
perfect way for adults to relive the fun of childhood games and
puzzles. When you geocache, you involve both your mind and
body, making it a nice alternative to staring at electronic devices
all day. As you hunt for hidden treasures, you get fresh air and
exercise. It is also a social activity where you join with others to
strategize.

1. Gardening

3. Cooking

Whether you start a garden in your backyard or at a
community garden, you will find that this is a healthy and
fulfilling activity. You get to spend time outdoors as you watch
seeds transform into plants and flowers. If you plant vegetables
or herbs, you will have a new source of nutritious produce. If you
have limited space, not much time and no community garden
nearby, you can still plant a mini-garden right in your apartment.

No matter how much or little you know about food and
cooking, there is always more to learn. You might specialize in a
particular type of cuisine such as Italian or Mexican. If you or your
family has a sweet tooth, you could turn your attention to baking.
Or perhaps you have always dreamed of becoming a master griller.
There is a wealth of resources on how to prepare all types of dishes.
Taking a cooking class is also an excellent way to get inspired.
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2. Geocaching

4. Music
It is never too late to take up a musical instrument.
There is a research that music stimulates parts of your
brain so it may even make you smarter! Another approach
that doesn't require buying an instrument is to take up
singing. You could start with karaoke nights and open
mikes.

5. Crafting
Knitting, needlework, cross-stitching and other types
of crafting are ancient practices that many modern people
are rediscovering. Creating your clothing, quilts, blankets
or items is useful as well as meditative. You may even be
able to sell your finished products. At least, you can use
them as gifts. You can learn from books, videos or live
classes; perhaps there are craftspeople in your family who
can give you pointers.

6. Foraging
Walking in nature is always a relaxing way to get
exercise. You can make your outdoor treks even more
interesting by foraging for local herbs, berries or
mushrooms. However, start by taking a class or hiring a
guide, as experimenting on your own can be dangerous
(e.g. many berries and mushrooms are toxic). Foraging will
get you more familiar with your local environment and will
give you delicious ingredients to use when you cook.

7. Magic
Most kids go through a phase when they are
fascinated with learning magic hicks. There is no reason
you can't take up this creative hobby as an adult.
Performing magic takes physical dexterity as well as social
skills as you engage the audience and lure them in. You
can start learning card tricks, sleight of hand and other
illusions by watching YouTube videos or getting books.
Watch great magicians and attend any local performances.
You could become an amateur magician yourself and
perform for friends or at local venues.

Subscribe to IPR
Presenting most-engaging content ever for industries
Turn overleaf for subscription form

8. Learning a language
Learning a language keeps your brain active and
expands your world. You can read and understand all kinds
of new information and talk to people in other countries.
There are lots of useful apps that make the process easier.
Choose a language that you studied in the past, that is
spoken in a place you want to visit or has always held a
fascination for you.

9. Strategy games
Games such as chess, bridge, poker and others help
you think strategically. As your skills improve, you may
want to enter tournaments. Whether you learn a game
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for the first time or take up one you enjoyed in the past,
you can exercise your brain and meet new people as
you improve your skills. You could, of course, take up
online gaming. However, if you are looking for fun offline
activities, why not take up a game that you can play in
person?

11. Dancing
Dancing is as old as civilization and still a fun way to
exercise, socialize and appreciate music. There are so many
styles to choose from, whether you prefer ballroom, ballet,
jazz, Indian classical or another form. Many cities also have
freestyle dance classes where you can move as you please.
Take a class, visit a club that has dance nights or attend a
Meet Up and have fun as you get fitter and improve your
sense of rhythm.
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12. Genealogy
Are you curious about your family history? Studying
genealogy can provide some fascinating insights into your
roots. Not only will you discover more about your own
family but you will uncover all kinds of historical tid-bits as
well. You may also find relatives in far-away places (or even
in your city) that you never knew existed. Various websites
make it easy to get started.
These are some suggestions for activities that will keep
you busy and learn new skills. Creative hobbies let you
optimize your free time. Don't worry if, at first, you find
your new hobby somewhat challenging or confusing. Ask
for advice from more experienced practitioners and before
you know it, you will be the one who people come to for
guidance.

PIPE NETWORK

Making Pipeline Networks
Smarter

Pipe Health Monitoring
for
WATER & WASTEWATER

PIPE HEALTH

Fluid’s award winning robot is being deployed by
contractors and ULBs across India, for addressing
urban challenges faced by cities, such as Sanitary Sewer Overflows
Monsoon Flooding
Water Mains Leakages
River & Lake Pollution
Pipeline Mapping and Condition Assessment
Contact Fluid Robotics Pvt Ltd for the latest product
and services offerings
Clients - MCGM, PMC, PCMC, GHMC, Consultants, Private
Contractors, etc.

www.FLUIDROBOTICS.com
Contact +91 9869685029
Email info@fluidrobotics.com

