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2nd Prize: Priyal Singh (13 years)
8th Class student, Global City International School, Bangalore 

Drawing Competition 3.0- ‘Glass Protects’ (2020)
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Starting April, AIGMF was able to meet 7 times virtually in the Pandemic conditions. 
Coordination continued with the DPIIT, Ministry of Commerce, Ministry of Finance 
DGAD, Ministry of Transport, MNRE, Ministry of Environment, BIS with matters 
related to the industry seeking support, relief, etc. 

The AIGMF 2021 calendar on the theme ‘Glass Protects’ was officially released 
at the virtual Executive Committee Meeting held on Oct 31. The calendar carries 
select drawings from the 3rd ‘Drawing/Painting Competition’, wherein over 3000 
students (7-16 years) participated online from across India. Top 3 winners were given 
cash prizes. And, later the entire project was converted into the 2021 Calendar as part 
of an educational process. Wall and Table versions of the calendars were distributed to AIGMF Members/Regional 
Associations/Stakeholders: All Members of Parliament/Govt. of India Secretaries/office of Chief Secretaries/LGs/
Administrators/CMs/select GoI contacts/Trade Chambers/Education Secretaries/FOSG Members/Firozabad/
CGCRI contacts/Glass Associations Worldwide/General etc. Soft copy is available at www.aigmf.com

Federation bid farewell to Dr. K Muraleedharan, Director CGCRI at the virtual Executive Committee Meeting 
held on Oct 31, which also happened to be his retirement day at the CGCRI. Office Bearers appreciated the 
support and confidence shown by Dr. Muraleedharan in the activities of the Federation which even got better 
with CGCRI’s collaboration. 

AIGMF participated as a supporting association and promoted Virtual Conference on Glass Problems within 
India. Owing to Pandemic, the 81st Conference on Glass Problems, which was originally scheduled to take 
place on October 26-29 in Columbus, Ohio, USA, was replaced with a virtual conference between October 
26-30. Being accessible via the internet, it allowed participants access to the world’s leading technical experts 
addressing current problems in glass manufacturing. The program also provided an exhibiting platform for 
solution providers to communicate with the industry.

At glasstec Virtual, AIGMF participated at the Glass Association's Summit powered by Glass Worldwide. 
Presentations were made by Mr. Sanjeev Oberoi (Executive Director AIS) on Float glass segment on Oct 
20; and Mr. Sanjay Somany (Former President AIGMF and CMD HNG) on Container glass segment on  
Oct 21. Both sessions were followed by a panel discussion. 

AIGMF also participated as a supporting association at the World Soda Ash conference which was held online 
for the 1st time owing to the Pandemic situation. I was fortunate to have participated as one of the Panellists in  
Session 4: Prospects for Glass; and presented a Summary Overview of Glass Outlook for India on Oct 20.

Presentations and select photos of all events are available at https://aigmf.com/past-events.php

With the start of COVID-19 vaccination drive in India, we have initiated the planning process to conduct the 
physical Executive Committee Meetings with an option for Members to also connect via virtual mode. A list 
of tentative meeting dates have been drawn for 2021; and we seek support and suggestions of all Members. 

I take the opportunity to wish everyone a happy, healthy and prosperous new year 2021
 

President AIGMF

and Vice - President, HNG & Inds. Ltd. 



         is the leading choice for advertising 
in the glass and related industries. With 
several years of publishing experience, 
unrivalled coverage for the worldwide glass 
manufacturing community with up-to-date 
news, editorial and features, as well as 
exhibitions; KANCH is the best medium to 
communicate with stakeholders.

We understand your needs as an industry 
and are committed to assist you in making 
your advertising most profitable. This 
also popularises your brand and product 
portfolio by establishing contacts to suit your 
company’s requirements.

Good quality advertisement material along 
with a Cheque of the requisite amount 
payable to ‘The All India Glass Manufacturers’ 
Federation’ may be sent to Secretary AIGMF 
at the registered office of the Federation. 

It would be ideal if you could send your 
advertisement in PDF high resolution format 
(with auto enabled e-mail ID/website address, 
if any) helping readers to reach you directly 
on a single click in KANCH’s e-version / 
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January - March 2021  - Issue

To book advertisement space, mail to info@aigmf.com by February 28.

will carry detailed coverage of the AIGMF Executive Committee Meetings,  Technical 
Articles, Glass News, other supported Events and more.  

*subject to revision
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(`)  
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info@aigmf.com for reconciliation 

AIGMF website.

A complimentary copy of KANCH along 
with the invoice will be sent to all advertisers. 
Those wanting more than one copy are 
requested to send their request in advance.

For convenience, payment can also be 
remitted through wire transfer. Our bank 
details are as under:

Remittance from Abroad to:

Bank of Baroda, New York, SWIFT BIC:
BARBUS33, FEDWIRE/ROUTING 
NUMBER: 026 005 322, giving full 
particulars of Beneficiary i.e.
Account No.	 :	 05860400000062
Name	 :		 The All India Glass 

Manufacturers’ Federation
Bank	 :	 Bank of Baroda
Branch	 :	 Parliament Street
City	 :	 New Delhi, India
Payment  Instruction Message i.e. MT - 
103 is to be sent to Bank of Baroda, IBB, 
New Delhi, SWIFT BIC - BARBINBBPAR
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(Deposit Cheque or make NEFT- online  		
payment)

Account No.	 :	 0411156983

Name	 :	 The All India Glass 
Manufacturers’ Federation

Bank	 :	 Kotak Mahindra Bank

Branch	 :	 G-39, Connaught Circus 
New Delhi

IFSC Code	 :	 KKBK 0000214
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News GLASS
DR. SUMAN KUMARI MISHRA 
HAS TAKEN OVER AS 
DIRECTOR CENTRAL GLASS 
& CERAMIC RESEARCH 
INSTITUTE

Dr. Suman Kumari Mishra is a 
materials scientist specialized in 
advanced materials processing, 
material properties and applications. 
She obtained her PhD from the 
Indian Institute of Technology, 
Kharagpur and had since then served 
as Scientist with the CSIR-National 
Metallurgical Laboratory (CSIR-
NML), Jamshedpur rising to the level 
of Chief Scientist. During her stint 
at NML, she has served as the Head 
of Corrosion & Surface Engineering; 
Analytical Chemistry; and Human 
Resources Divisions of the Institute 
and has been Professor and Dean 
of Engineering Sciences with the 
Academy of Scientific and Innovative 
Research (AcSIR) for several years. 

Dr. Mishra has published more than 
100 scientific articles in SCI journals; 
contributed 7 book chapters; 13 
patents; transferred 2 technologies 
and handled around 25 sponsored 
projects as PI or Co-PI. Apart from 
this, she has several conference 

presentations and has delivered 
numerous invited lectures. She has 
guided 7 PhD students and several 
students for their graduate and 

postgraduate dissertations. 
She is in the Editorial Board of 
the Defence Science Journal 
and also has been a member 
of the International Editorial 
Board of the IIM Universities 
Press. 

In recognition to her scientific 
contribution, Dr. Mishra was 
elected as a Fellow of the 
National Academy of Sciences 
of India in 2018; awarded 
the Best Metallurgist of the 

Year Award by Ministry of Mines, 
Government of India in 2012; elected 
as Fellow of the Indian Institute of 
Ceramics in 
2007; bestowed 
with the Vasvik 
Award in 
women category 
and received the 
MRSI Medal in 
2004; awarded 
the CSIR Raman 
Fellowship in 
2002 and the 
CSIR Young 
Scientist Award 
in Engineering 
Sciences in 1999, 
to name a few. 
She was also 
recipient of the 
University Gold 
Medal of Ranchi 
University in 
1985 for ranking 
1st in the batch. 

AIGMF is looking forward to working 
with Dr. Mishra and her team in 
the areas of Academic, Research, 
Publications, etc.

AIGMF 2021 CALENDAR 
ON THE THEME ‘GLASS 
PROTECTS’

President Mr. Bharat Somany 
released AIGMF 2021 calendar on 
the theme ‘Glass Protects’ at the 
virtual Executive Committee Meeting 
held on Oct 31.

To commemorate International 
Youth Day, AIGMF invited online 
entries from children between 7-16 
years to participate in the ‘Drawing 
Competition 3.0’, wherein over 3000 
students participated from across 
India. On Sept 15, 2020, Chief Guest  
Prof. Alicia Durán (Research Professor 

The All India Glass Manufacturers' Federation
812 New Delhi House, 27 Barakhamba Road, New Delhi - 110001 INDIA

Tel: +91 11 23316507  E-Mail: info@aigmf.com 
www.aigmf.com

(1944-2019)

To commemorate International Youth Day, AIGMF invited online entries from children between 7-16 years to participate in the 
‘Drawing Competition 3.0’, wherein over 3000 students participated from across India.

On Sept 15, 2020, Chief Guest Prof. Alicia Durán (Research Professor CSIC-Spanish National Research Council)  
and President of International Commission on Glass, Madrid, SPAIN unveiled a touring exhibition on 'Glass Protects'  

at the 1st ever Virtual Annual General Meeting of the AIGMF. 

Glass Protects

The roadshow will travel to other cities showcasing the vital role of Glass, being the only 100% recyclable packaging and building material. 

A digitized version of the exhibits may be viewed at: www.aigmf.com 

About the AIGMF: 
The All India Glass Manufacturers' Federation (AIGMF) is a not for profit National Apex Body of the Indian Glass Industry, 

representing all segments and sectors.

AIGMF undertakes socially responsible steps as a voluntary service to society, thereby bringing increased awareness of Glass.

1st Prize: Tanuj Samaddar (15 years)
10th Class student, SERS Public School (District Kamrup), Assam

Drawing Competition 3.0- ‘Glass Protects’ (2020)

2nd Prize: Priyal Singh (13 years)
8th Class student, Global City International School, Bangalore 

Drawing Competition 3.0- ‘Glass Protects’ (2020)

3rd Prize: S. Christy Laura (14 years)
9th Class student, Sri Akilandeswari Vidyalaya, (Trichy) Tamil Nadu

Drawing Competition 3.0- ‘Glass Protects’ (2020)
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CSIC-Spanish National Research 
Council) and President of the 
International Commission on Glass, 
Madrid, SPAIN unveiled a touring 
exhibition on 'Glass Protects'.

Top 3 winners were given cash prizes. 
And later the entire project was 
converted into the 2021 Calendar.

Being the National Apex Body of the 
Glass Industry, the AIGMF undertakes 
socially responsible steps as a 
voluntary service to society, thereby 
bringing increased awareness of Glass 
being a safe and 100% recyclable 
packaging and building material.

As part of an educative process, Wall 
and Table versions of the calendars 
were distributed to  AIGMF  
Members/Regional Associations, 
Stakeholders: All Members of 
Parliament/Govt. of India Secretaries/
office of Chief Secretaries/LGs/
Administrators/CMs/select GoI 
contacts/Trade Chambers/Education 
Secretaries/All FOSG Members/
Firozabad/CGCRI contacts/Glass 
Associations Worldwide/General etc.

Soft copy of the calendar is available 
at www.aigmf.com

2ND ICG-CGCRI TUTORIAL 

The International Commission 
on Glass (ICG) and CSIR-Central 
Glass & Ceramic Research Institute 
(CSIR-CGCRI), Kolkata, India jointly 
organized the 2nd ICG-CGCRI 
Tutorial 2021 on Glass in virtual 
mode through MS Teams during 
January 18 - 27, 2021. This tutorial 
aimed to cover a wide spectrum of 
topics related to glass science and 
technology including fundamentals 
of thermodynamics, melt flow 
dynamics, mechanical behaviour, 
characterisation techniques, 
nucleation kinetics, atomistic 
simulation and so on for developing an 
insight into the processing-structure- 

property correlations for glass and 
glass-ceramics for the benefit of the 
glass researchers across the globe. 

The first ever ICG-CGCRI Tutorial 
that was organized by CSIR-CGCRI, 
Kolkata in 2017 had generated 
an overwhelming response and 
motivated ICG to grant permission 
to CSIR-CGCRI to conduct such 
tutorials every four years. The 
website for the Tutorial (www.
icg-cgcri-tutorial2021.com) was 
launched on 1st December 2020 
in virtual mode by Prof. Reinhard 
Conradt, Vice-President, ICG who 
delivered his Presidential address. 
Dr. K Muraleedharan, Former 
Director of CSIR-CGCRI and Mr. 
Ashim Kumar Chakraborty, Former 
Chief Scientist and Director, (Acting) 
of CSIR-CGCRI, Prof. J. M. Parker 
(Sheffield University, Sheffield, UK), 
Mr. Sitendu Mandal (Chief Scientist 
& Organizing Secretary of ICG-
CGCRI Tutorial 2021), and other 
distinguished dignitaries from the 
Glass community also participated in 
the website-launching program.  

On 18th January, 2021, the ICG-
CGCRI Tutorial 2021 was formally 
inaugurated by Dr. Suman Kumari 
Mishra, Director, CSIR-CGCRI in 
presence of Dr. Dipayan Sanyal, 
Chief Scientist, CSIR-CGCRI, Prof. 
Alicia Duran, President, ICG, Prof. 
Reinhard Conradt, Vice President, 

ICG, Prof. J. M. Parker, Advisor, 
ICG-Education, Prof. Ana C. M. 
Rodrigues, Chairperson, TC-23 (ICG-
Education) and several other eminent 
academicians and experts of the Glass 
Science & Technology Community. 
Prof. Dipankar Banerjee, Chairman, 
Research Council, CSIR-CGCRI and 
Prof. Alicia Duran, President, ICG 
graced the event as Chief Guest and 
the Guest of Honour, respectively. 

Mr. Sitendu Mandal, Chief Scientist, 
CSIR-CGCRI and Organizing 
Secretary of ICG-CGCRI Tutorial  
2021 delivered the formal vote 
of thanks to all the dignitaries, 
guests, participants and other 
members of this 2nd ICG-CGCRI 
Tutorial 2021 including the local 
organizing committee members 
for their wholehearted support, 
active participation in making this 
inauguration event a grand success. 

A total of 23 lectures were delivered 
during the Tutorial by stalwarts such 
as  Prof. R. Conradt (UniglassAC 
GmbH, Aachen, Germany); Prof. 
J. M. Parker; Prof. A. Duran; Prof.  
M. K. Choudhary (MKC Innovations 
LLC and The Ohio State University, 
USA); Prof. John C. Mauro (PSU, 
USA); Prof. R. Vacher and Prof. B. 
Hehlen (University of Montpellier, 
France); Prof. P. Florian (CEMHTI-
CNRS, France); Prof. A. Varshneya 
(Saxon Glass Technologies, Alfred, 
USA); Prof. R. J. Hand (Sheffield 

Dr. Suman Kumari Mishra, Director, 
CSIR-CGCRI inaugurating the 2nd ICG-
CGCRI Tutorial 2021

Mr. Sitendu Mandal, Chief Scientist, CSIR-
CGCRI and Organizing Secretary of Tutorial 
2021 delivering the vote of thanks
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University, UK); Prof. 
A. Takada (Asahi Glass 
Yokohama – Japan); 
Prof. E. D. Zanotto 
(Federal University of 
São Carlos, São Carlos, 
Brazil); Prof. S. Tanabe 
(Kyoto University, 
Japan); Prof. A. R. 
Boccaccini (University of 
Erlangen-Nuremberg, 
Germany); Prof. Ana  C. 
M. Rodrigues (Federal 
University of São Carlos, Brazil) and 
other distinguished experts from R&D 
Institutes, academia and Industries. 

The topics covered in this 
Tutorial were multi-faceted and 
included fundamentals of glass, 
thermodynamics, energy demands 
and heat-transport phenomena 
of glass melts/glass formers, the 
structural and aspects of glasses/glass-
ceramics, bioactive glass and glass-
ceramic, optical and redox chemistry 
of glasses including conducting 
glasses and advanced testing and 
characterization techniques to 
evaluate various properties of glasses, 
glass-ceramics and other glass based 
composites for advanced applications, 
the futuristic glasses, etc. 

Twenty three lectures were spread 
out over 15 different sessions, which 
were chaired by eminent scientists, 
academicians and industrialists from 
India.

In addition, 11 student’s projects 
were also included. Participants 
were handpicked to explore the 
new horizons of glass sciences and to 
address vital issues in connection with 
glass science and technology. Students 
were instructed to work in a group 
so that they could develop mutual 
understanding and collaborative 
spirit. The endeavor was a success 
and the participants carried out the 

project work very meticulously. New 
ideas emerged for future technologies 
related to application of glass in 
frontier areas.  Results were evaluated 
by the eight-member judges panel 
consisting of eminent personalities 
from India and abroad. Total three 
prizes were awarded after evaluation 
of the project presentations by the 
jury members. 

The Tutorial program concluded with 
Panel Discussion and Valedictory 
Session. The panelists were Dr. (Mrs.) 
Suman Kumari Mishra (Director, 
CSIR-CGCRI), Dr. Manoj Kumar 
Choudhary (Former President, ICG); 
Mr. Pradip Kumar Kheruka (CMD, M/s 
Borosil Glass Works Ltd., Mumbai); 
and Prof. Arun Kumar Varshneya 
(President, Saxon Glass, USA). 

The Panel Discussion began with 
Mr. Sitendu Mandal welcoming all 
the panelists. Dr. Atiar R. Molla,     
Organizing Joint Secretary, ICG-
CGCRI Tutorial, CSIR-CGCRI, 
moderated the session. Panelists 
analyzed the highlights of the 
preceding days and discussed the 
career opportunities for glass 
researchers in the context of 
projected future developments.

Dr. (Mrs.) Suman K. Mishra made 
the introductory remarks. She spoke 
about the career opportunities for 
the next generation emphasizing that 
glass and ceramic researchers have 

huge scope and excellent career 
opportunities across the globe for 
development of new materials that 
cater to the demands of society. 
There is scope for entrepreneurship 
for various end applications of glasses 
including the areas like biomedicals, 
building/structural, coatings on glasses 
for various functionalities and so on. 

Dr. Manoj K. Choudhary also talked 
on career prospects/opportunities 
for researchers working on glass 
science & technologies and the  grand 
challenges in global context. He  
concurred that glass is a subject that 
offers opportunities in all sectors such 
as environment, energy, even safety.

Mr. Pradeep K. Kheruka commented 
that scientists are developing new 
products which are of enormous  
interest. He mentioned that his 
company has atleast 30 problems 
which researchers or academicians 
can take up.

Prof. A. K. Varshneya talked about 
the life saving applications of glasses 
his company Saxon Glass is producing 
and such glasses can be developed in 
India and commercially produced.

Various important issues were 
discussed. Mr. Kheruka stressed on 
the need for deep involvement of 
researchers and academicians to solve 
problems faced by the glass industry.

Dr. Mishra, on behalf of CSIR-CGCRI 
took up the challenge to solve some 

Eminent panelists delivering their speech on “Career Opportunities in Glass Research”
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Team Emerge getting ready for Conatiner Glass Manufacturing at their newly set up plant, 

after Pooja Ceremony (inauguration) on January 14 at RIICO Industrial Area, Rajasthan

of the reported problems to be taken 
up after this event. 

All the speakers and participants 
appreciated the online mode of 
conducting the Tutorial in pandemic 
times.

The valedictory session rang down 
the curtains on the event. During 
this session there were insightful 
deliberations by Dr. Sanyal,  
Dr. Choudhary, Prof. Conradt, Prof. 
Parker, Prof. Rodrigues, Prof. E. D. 
Zanotto, Director, CERTEV, Brazil, 
and Prof. Varshneya among others. All 
the dignitaries commended the efforts 
made by CSIR-CGCRI to ensure the 
success of the event. 

The ICG-CGCRI Tutorial 2021 
concluded with formal vote of 
thanks to all dignitaries, participants 
and others, by Dr. Atiar R. Molla, 
Organizing Joint Secretary, ICG-
CGCRI Tutorial. 

Mr. Sitendu Mandal announced the 
formal closure of this tutorial with the 
hope of hosting the next International 
Congress on Glass: (ICG-2025), to be 
held at CSIR-CGCRI, Kolkata, India in 
2025.

AGI GLASPAC BEGINS WORK 
ON NEW PLANT; EXPECTS 
18% TOPLINE GROWTH BY 
FY23

AGI glaspac, a leading global 
manufacturer of integrated container-
glass, has inaugurated its new 
plant and announced that with the 
manufacturing of speciality glass, the 
company foresees topline growth of 
not less than 15-18 per cent by 2022-
23.

The company raised an investment of 
`220 crores to manufacture special 
glass for premium segments, such 
as cosmetics, perfumery, personal 
care, carbonated water and high-
end spirits. These special glasses 
require an additional layer of printing 
decoration, design and detailing work. 
AGI glaspac aims to attract further 
investment to complete the work.

For the printing, design and decoration 
of the speciality glass, AGI glaspac 
plans to engage with start-ups.

The company has been serving its 
clients in the liquor, wine, food, 
chemicals and pharma industries 

worldwide with commercial and 
Type-1 glass for over 40 years. The 
addition of clear speciality glass will 
add a new customer segment to its 
portfolio.

Mr. Rajesh Khosla, President & CEO of 
AGI glaspac, said, “The pandemic has 
resulted in geopolitical disengagement 
with certain countries. It will leave the 
glass industry with a huge void and a 
shortfall of suppliers or importers in 
the future. We believe that it is a huge 
opportunity for Indian manufacturers 
and start-ups for various industries to 
increase exports and reduce imports. It 
is a golden opportunity to raise the bar in 
the international markets for the ‘Made-
in-India’ products. AGI glaspac’s entry 
in the new segment of manufacturing 
speciality glass is a strategic decision. 
It will allow us to cater to the much-
expected rise in the global demand after 
the pandemic subsides.”

The first phase of investment of `220 
crores will go towards four levels of 
expenses — civil construction of the 
plant, machinery and a new furnace, 
utilities and finally a new team for the 
development of the newly-launched 
AGI Speciality-Glass Division. The 
company will engage more than 4,600 
people, including direct and indirect 
employees. The total strength of the 
team is 14,700, which should grow to 
19,300 by end 2022.

Mr. KT Rama Rao, Telangana Industry 
Minister, tweeted, “Happy to welcome 
new investments from the HSIL Group 
into its glass business, AGI glaspac. 
Many thanks to good friend and 
Managing Director of HSIL Limited 
Mr. Sandeep Somany for his continued 
support towards the Telangana state.”

Early this year, the company had 
announced a geographical expansion 
with an estimated investment of `700 
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crores in the eastern part of India. 
However, due to the pandemic, the 
expansion plans have been put on 
hold.

AGI glaspac, the packaging products 
division of HSIL Ltd, was established 
in 1972. It is one of the leading 
container-glass manufacturers in 
the country. It has two facilities, 
one at Hyderabad and the other at 
Bhongir, Telangana. The company 
manufactures high-quality glass 
containers to meet the stringent 
and demanding quality standards 
of the packaging needs of the food, 
pharmaceuticals, soft drinks, spirits, 
beer, wine and other industries. It 
has an in-house design studio, mould 
manufacturing and applied ceramic 
labelling (ACL) facilities.

With the Hyderabad and Bhongir 
facilities put together, AGI melts 
around 1,600 tonnes of glass per day. 
It has four furnaces.

Apart from the host of the 
multinationals that comprise a part 
of AGI’s Indian market, it has a large 
customer base in North America, 
Europe, Africa and the APAC regions.

FAREWELL TO DR. K 
MURALEEDHARAN, DIRECTOR 
CGCRI

Federation bid farewell to Dr. K 
Muraleedharan, Director CGCRI 
at the virtual Executive Committee 
Meeting held on Oct 31, which also 
happened to be his retirement day at 
the CGCRI.

President Mr. Bharat Somany thanked 
Dr. Muraleedharan for CGCRI’s 
support, services, and providing 
venue to the AIGMF whenever 
required. Mr. Somany said that under 
Dr. Muraleedharan’s tenure, in the 
last 5 years AIGMF was very fortunate 
to have worked closely on some 

of the important events i.e., ICG 
related programs at CGCRI, AIGMF 
Executive Committee meetings, 
Publications support for Kanch and 
Glass News, propagating use of glass 
packaging, glasspex exhibition, Glass 
Awards, painting competition, etc.

President and Office Bearers 
appreciated the support and 
confidence shown by Dr. 
Muraleedharan in the activities of the 
Federation which even got better with 
CGCRI’s collaboration. Mr. Somany 
on behalf of the Industry wished Dr. 
Muraleedharan all the very best for 
his next assignment in Kerala.

A small token of appreciation in form 
of a glass artefact (courtesy of Sri 
Sitaram Glass Works, Firozabad) was 
given to Dr. Muraleedharan.

Select photos of the event are 
available at https://aigmf.com/past-
events.php

WORLD SODA ASH 
CONFERENCE ONLINE

AIGMF participated as a supporting 
association in the World Soda Ash 
conference which was held online for 
the 1st time owing to the Pandemic 
situation.

President Mr. Bharat Somany was 
one of the Panellists in Session 4: 
Prospects for Glass and presented a 
Summary Overview of Glass Outlook 
for India on Oct 20.

Presentation and select photos of the 
event are available at https://aigmf.
com/past-events.php
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century. The material is best suited 
for potential COVID-19 vaccines and 
existing medications, as it avoids the 
interactions between containers and 
the drug formulation, that can limit its 
effectiveness.

SCHOTT KAISHA EXPANDS 
ITS VIAL PRODUCTION 
CAPACITY WITHIN RECORD 
TIME TO GEAR UP FOR 
COVID-19 VACCINE

Pharma-packaging market leader, 
SCHOTT KAISHA, has announced 
an immediate investment of INR 105 
crores (~EUR 12 million) into its 
existing facilities to increase its vial 
production by 300 million pieces. 
The decision comes at a time when 
drug manufacturers around the world 
are undergoing COVID-19 vaccine 
trials. Such complex medications are 
stored in Type 1 glass vials, which 
are produced at SCHOTT KAISHA 
facilities in Gujarat and Daman.

The Indo-German venture with 
the international technology group, 
SCHOTT AG, plans to complete 
this production ramp-up within a 
record time of 12 months. A long-
term investment plan and consistent 
infrastructure growth over the years 
has helped the company expand 
its production capabilities quickly. 

SCHOTT GLASS INDIA 
INAUGURATES NEW 
GLASS MELTING TANK, 
PRODUCTION CAPACITY TO 
INCREASE BY 25%

SCHOTT AG, a global leader in 
pharmaceutical glass manufacturing, 
has inaugurated a new melting tank 
in its Gujarat-based facility with an 
approximate investment of EUR 25 
Million. The new tank would help 
increasing the plant’s production 
capacity by 10,000 tonnes to reach 
an annual capacity of 40,000 metric 
tonnes.

SCHOTT AG has been a 
frontrunner in the global fight against 
Coronavirus, with commitment to 
provide its specialised pharma glass 
used for storing billions of COVID-19 
vaccines. The melting furnace has 
been constructed within a span of one 
year, to enable a 25% increase in the 
facility’s overall production capacity, 
to support the pharma industry that 
is facing a huge demand surge for 
pharma packaging products.

SCHOTT Glass India’s MD, Mr. 
Pawan Shukla shared, “India has 
stepped up as a responsible leader in 
the global fight against Coronavirus. 
SCHOTT remains committed to 
ensure that there is adequate supply 
of its high-quality pharma glass for the 
Indian pharma industry. Moreover, as 
SCHOTT’s manufacturing hub in Asia, 
we have taken up the responsibility to 
cater to our clients in India as well as in 
neighbouring countries.”

The melting tank is a part of the 
company’s commitment to invest 
over EUR 47 million in its Indian 
facility, and to double its capacity 
of producing the highly specialised 
FIOLAX® tubing material for both 
domestic and export demands. 
Despite the pandemic induced 
lockdown, SCHOTT employees 
and engineers continued working at 
the Jambusar facility to enable the 

construction of the new tank in the 
defined time frame.

The expansion has resulted in 
additional employment of over 120 
skilled workforce, taking the overall 
count to 420 employees.

German Project Engineer and Expert 
for Melting Technology, Mr. Norbert 
Osterhage, who was overseeing the 
project, chose to stay in India during 
the lockdown to ensure that the 
melting tank is operational in time, 
especially now as quality glass vials 
and syringes have become need of 
the hour for COVID-19 treatment.

“All players within the global pharma 
supply chain have a key role to play in 
the ongoing fight against Coronavirus. 
SCHOTT is already providing its glass 
to majority pharma packaging leaders 
for storing COVID-19 medication, and 
delivering glass vials to three out of 
every four COVID-19 vaccine projects 
undergoing various phases of testing*. 
Our Indian facility is an integral 
part of our pledge to cater to any 
requirement of the pharma industry 
in a sustainable manner,” said Dr. 
Patrick Markschläger, Executive Vice 
President, SCHOTT AG, Business 
Unit Tubing.

SCHOTT’s specialised glass tubing, 
FIOLAX® is the gold standard for 
pharmaceutical packaging for over a 
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Over the last 3 years, it had invested 
approximately INR 434 crores and 
set up two new plants in Umarsadi, 
Gujarat and Baddi, Himachal Pradesh. 
With the recently opened facility in 
Umarsadi, SCHOTT KAISHA was 
already manufacturing over 3 billion 
pieces of ampoules, vials, syringes, 
and cartridges annually. The company 
is providing vaccine vials to all the key 
vaccine developers in the country as 
well as manufacturers abroad.

Mr. Rishad Dadachanji, Director, 
SCHOTT KAISHA shared, “Pharma 
companies all 
around the world 
are working 
relentlessly to find 
an effective vaccine 
for COVID-19. As a 
front-runner in the 
pharma packaging 
segment, we are 
committed to 
support the vaccine 
developers with the best packaging 
solutions. We are closely working with 
all our clients to supply them with vials 
and syringes for their vaccine trials 
and are continuously assessing their 
requirements to stay ahead of the 
curve.”

With the looming demand surge for 
vaccine vials, the pharma industry 
relies on quality products for storing 

also provided an exhibiting platform 
for solution providers to communicate 
with the industry.

The Virtual Conference on Glass 
Problems was organised by the Glass 
Manufacturing Industry Council 
(GMIC), which is the American trade 
association bridging all segments 
of glass manufacturing and Alfred 
University, the USA’s leading glass 
research institution. It was endorsed 
by the American Ceramic Society. 
Glass Worldwide was the official 
journal.

AIGMF participated as a supporting 
association and promoted the 
program within India. 

Select photos of the event are available 
at https://aigmf.com/past-events.php

GLASSTEC VIRTUAL 

glasstec VIRTUAL from Oct 20-22 
successfully bridged the gap between 
now and the forthcoming glasstec 
in June 2021. With its concept 

their complex drug formulations with 
minimal threat of contamination. 
SCHOTT KAISHA has been a pioneer 
in the Indian market to provide 
customisable solutions to leading 
pharmaceutical players all over the 
world. It has always given preference 
to a ‘quality by design’ approach, 
benchmark manufacturing and quality 
control processes using breakthrough 
inspection technology, combined with 
best-in-class components

VIRTUAL CONFERENCE ON 
GLASS PROBLEMS

Owing to Pandemic the 81st 
Conference on Glass Problems, 
which was originally scheduled to 
take place on October 26-29 in 
Columbus, Ohio, USA, was replaced 
with a virtual conference between 
October 26-30. Being accessible via 
the internet, it allowed participants 
access to the world’s leading technical 
experts addressing current problems 
in glass manufacturing. The program 
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comprising digital knowledge transfer, 
novel presentation possibilities for 
exhibitors as well as additional virtual 
networking options, it has convinced 
the international glass sector.

“With glasstec’s virtual portfolio Messe 
Düsseldorf shows that it can succeed in 
bringing together industries worldwide, 
not only at physical events but also with 
digital formats. This means it continues 
to position itself once more as a No. 1 
destination for global communication 

business contacts,” says Mr. Erhard 
Wienkamp, COO Messe Düsseldorf.

"During the pandemic period, this 
solution enabled us to offer the industry 
an additional platform to intensify and 
expand international contacts. Now the 
focus is entirely on preparing glasstec, 
which will be held here in Düsseldorf 
from 15 to 18 June 2021,” notes Ms. 
Birgit Horn, Project Director glasstec.

AIGMF participated at the Virtual 
Glass Associations Summit powered 

by Glass Worldwide. Presentations 
were made by Mr. Sanjeev Oberoi 
(Executive Director AIS) on Float glass 
segment on Oct 20; and Mr. Sanjay 
Somany (Former President AIGMF 
and CMD HNG) on Container glass 
segment on Oct 21. Both sessions 
were followed by a panel discussion. 
The participation at glasstec virtual 
was free.

Presentations and select photos of the 
event are available at https://aigmf.
com/past-events.php 

KEY HIGHLIGHTS OF UNION BUDGET OF INDIA 2021-22
The Union Minister for Finance & Corporate Affairs, Ms. Nirmala Sitharaman presented the Union Budget 
2021-22 in Parliament on Feb 1. Following are the key highlights:

yy The Urban Swachh Bharat scheme will be implemented with an outlay of over `1.4 lakh crores.

yy A new centrally funded scheme, PM Swasthya Yojana, with an outlay of `64,180 crores will be launched 
in addition to the existing schemes to develop primary, secondary and tertiary healthcare. FY22 outlay 
(budget estimate) for health and well-being is up 138%, at ̀ 2,23,846 crores. Of this, ̀ 35,000 crores will 
be spent on Covid-19 vaccine. Government committed to spending more, if needed.

yy Aim to complete 11,000 kms of national highway infrastructure this year.

yy `1.10 lakh crores outlay for railways, of which `1.7 lakh crores is for capital expenditure. Railway to 
monetise dedicated freight corridors.

yy Pipelines of GAIL (India) Ltd, Indian Oil Corporation, HPCL will be monetised.

yy Gas pipeline project to be taken up in J&K.

yy Government to provide `2 lakh crores to states and autonomous bodies to meet capital expenditure.

yy Central fiscal funding for Kochi Metro, Chennai Metro, Bengaluru Metro, Nagpur Metro and Nashik 
Metro projects.

yy `3.05 lakh crores outlay for power sector. Government proposing to create a framework to give 
consumers, alternatives to choose from more than one power Distribution Company.

yy Government proposes investor charter across financial products.

yy Disinvestment target for FY22 at `1.75 lakh crores.

yy Two PSBs and one general insurance company to be divested.

yy Barring four strategic areas, PSUs in other sectors will be divested.

Do you have news to share?
Send your news and press releases to 

 info@aigmf.com 



15		  Kanch | Vol. 8 | No. 3 | October-December 2020

		  www.aigmf.com

yy Fiscal deficit estimated at 9.5% of GDP for 2020-21. Fiscal deficit for 2021-22 at 6.8% of GDP.

yy Social security benefit to be extended to platform and gig workers. Government proposes portal to 
collect info on gig-workers, building and construction workers, among others.

yy Government to increase maximum threshold paid-up capital of small companies from `50 lakh to `2 
crores and increase the threshold of maximum turnover from `2 to `20 crores.

yy Dividend payments to REIT (estate investment trusts) and InvIT (infrastructure investment trusts) 
exempt from TDS.

yy To further ease filing of IT returns, details of capital gains and interest from banks, post offices, etc., will 
be pre-filled.

yy Govt proposes to make income tax appellate tribunals faceless; to set up national income tax appellate 
tribunal centre.

yy Late deposit of employee's contribution to PF by employers will not be allowed as deduction to employer.

yy Advance tax liability on dividend income shall arise only after payment of dividend.

yy PLI launched to create manufacturing global champions across 13 sectors with amount committed nearly 
`1.97 lakh crores in next 5 years starting FY 2021-22.

yy FDI limit in Insurance sector increased from 49% to 74%.

yy MSMEs:

-	 Collateral free loans for businesses.

-	 Disallowing global tenders of up to `200 crores.

yy 	An initiative is underway, in partnership with the United Arab Emirates (UAE), to benchmark skill 
qualifications, assessment, and certification, accompanied by the deployment of certified workforce. 
The Government also has a collaborative Training Inter Training Programme (TITP) between India and 
Japan to facilitate transfer of Japanese industrial and vocational skills, technique, and knowledge and the 
same would be taken forward with many more countries.

yy PPP mode to be utilised for managing operational services of major ports.

yy `2,217 crores for 42 urban centres to tackle air pollution.

yy Voluntary scrapping policy for vehicles announced. Fitness test after 20 years for personal vehicles; after 
15 years for commercial vehicles.

yy National Research Foundation with outlay of `50,000 crores over 5 years.

yy Exemption from filing income tax returns for senior citizens (75 years and above) who only have pension 
and interest income. The paying bank will deduct the necessary tax on their income.

yy Additional deduction of `1.5 lakh shall be available for loans taken up till 31 March 2022 for purchase of 
affordable house.

yy Increase in limit for tax audit for persons who carry out 95% of their transactions digitally.

yy Increase in duty on solar inverters and lanterns to promote domestic production. 

yy Eligibility for claiming tax holiday for start-ups proposed to be extended by one more year.

yy Hydrogen energy mission will be launched.
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Hkkjr ljdkj dk dsanzh; ctV% 2021&22
dsUnzh; foRr ea=kh Jherh fuEkZyk lhrkje.k us laln esa foRr o"kZ 2021&22 dk dsanzh; cTkV is'k fd;kA izeq[k ;kstuk,¡ 
bl izdkj gSa%

· 	 LokLF; lsok ds fy, 2-23 yk[k djksM+ dk ,ykuA

· 	 LokLF; {ks=k dks xfr nsus ds fy, ns'k esa cuk, tk,axs 75 gsYFk lsaVj] dksjksuk oSDlhu dks fodflr djus ds fy, 

35 gtkj djksM+ ds iSdst dk ,ykuA

· 	 mRiknu ls tqM+h izksRlkgu ;kstuk (ih,yvkbZ)A

· 	 13 {ks=kksa esa ih,yvkbZ ;kstuk ds fy, vxys ikap o"kksZa esa 1-97 yk[k djksM+ #i;s dh O;oLFkkA

· 	vkRefuHkZj Hkkjr ds fy, fofuekZ.k oSf'od pSafi;u cukukA

· 	 jsyos ds fy, 1]10]055 djksM+ dk izko/kuA

· 	lM+d ifjogu ea=kky; ds fy, 1]18]101 djksM+ dk izko/kuA

· 	 jk"Vªh; vuqla/ku iQkmaMs'ku ds fy, ik¡p o"kZ esa 50]000 djksM+ #i, dk ifjO;;A

· 	ljdkj ,d iksVZy cuk,xh tks fo'ks"kdj vlaxfBr {ks=k ds etnwjksa ds fy, gksxkA fcfYMax daLVªD'ku esa yxs etnwjksa 

ds fy, iQwM] gsYFk vkSj gkmflax Ldhy 'kq: gksxhA

· 	 fj;k;rh nj ij lHkh dks ?kj nsus ds ;kstuk ds rgr ½.k ds rkSj ij yh xbZ 1-5 yk[k #i, rd dh jkf'k ds 

C;kt ij feyus okyh NwV dh lhek dks Hkh c<+kus dk izLrko fd;k x;k gSA 

· 	 rkacs] lksuk&pkanh ij dLVe M~;wVh de dh xbZ gS tcfd eksckby midj.kksa] dkWVu] dqN vkVks ikVZ~l vkSj lksyj 

baojVj ij bldks c<+k;k x;k gSA

· 	 75 o"kZ dh vk;q ds mQij ds yksxksa dks VSDl esa iwjh rjg ls NwV nh xbZ gSA

· 	 iQslysl fu/kZj.k vkSj iQslysl vihy dh 'kq:vkrA

· 	 fMftVy ysu&nsu ds ys[kk ijh{kk dh lhek 5 djksM+ #i;s ls ysdj 10 djksM+ #i;s rd c<+kbZ] mu yksxksa ds fy, 

tks 95 izfr'kr ysu&nsu fMfTkVy ekè;e ls djrs gSaA 

· 	 gkbZMªkstu mQtkZ fe'ku ykap fd;k tk,xkA

· 	 cM+s iRruksa dh izpkyu lsokvksa ds izca/ ds fy, ihihih eksM dk mi;ksx fd;k tk;sxkA

· 	 fV;j 2 ds vkSj fV;j 1 ds ifj/h; 'kgjksa ds fy, esVªks ykbV vkSj esVªks fu;ksA

· 	 bathfu;fjax ds Lukrdksa vkSj fMIyksek gksYMjksa ds fy, us'kuy ,WizsfUVf'ki Vªsfuax Ldhe dk iqu% lq;kstuA

· 	dkS'ky fodkl vkSj blds ekU;rk ds {ks=k esa la;qDr vjc vehjkr vkSj tkiku ds lkFk HkkxhnkjhA

· 	 ,d ns'k ,d jk'ku dkMZ ;kstuk ykxw gksxhA 

· 	 chek {ks=k esa 74 iQhlnh rd ,iQMhvkbZ dk izLrkoA 

· 	 ok;q iznw"k.k ls fuiVus ds fy, 2]217 djksM+ #i;s dk vkoaVu fd;k x;k gSA

· 	 iqjkuh dkjksa ds LØSi iznw"k.k ij yxke yxkbZ tk,xhA 

· 	 baizQk lsDVj esa foRrea=kh us 100 iQhlnh fons'kh fuos'k dk izLrko j[kk gSA mudk dguk gS fd bl ij vkus okyh 

f'kdk;rksa dks nwj fd;k tk,xkA foRrea=kh us dgk gS fd ljdkj uksfViQkbM baizQk MsV iQaM cuk,xh tks thjks dwiu 

ckWUM tkjh djsxkA 
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eqds'k caly Vksuhjkds'k dqekj] egkfuns'kd bZihlh,p

ljoj gqlSujktsanz xqIrk

igyh ckj tuin ds fu;kZrdksa 
dks feyk bZihlh,p esa vge 
LFkku
fiQjkstkcknA tuin esa izFke ckj ;gha ds 

fu;kZrdksa dks ,DliksVZ izeks'ku dkmfUly 

iQkWj gSUMhØkÝV (bZihlh,p) esa LFkku nsdj 

inkf/dkjh cuk;k x;k gSA uofuokZfpr inkf/

dkfj;ksa us ,lksfl,'ku dk vkHkkj O;Dr 

fd;k gSA

tuin ds fxykl eSU;qiQSDpj ,aM ,DliksVZ 

,lksfl,'ku ds vè;{k eqds'k dqekj caly 

Vksuh] mikè;{k jktsanz xqIrk ,oa lfpo ljoj 

gqlSu dks Mk;usfed esacj vkWiQ lsaVªy 

fjtu desVh bZihlh,p pquk x;k gSA blds 

vykok fiQjkstkckn esa igyh ckj gS fd 

ftyk fiQjkstkckn ls bZihlh,p dks euksuhr 

djukA ufork vgen eqjknkckn dks lasVªy 

jhtu dUos;j fu;qDr fd;k x;k gS desVh 

vkWiQ ,MfefuLVsªVho lhvks, ,DliksVZ izeks'ku 

dkmafly iQkWj gSaMhØkÝV~l }kjk p;u izfØ;k 

viukbZ xbZA fiQjkstkckn ds fxykl eSU;qiSQDpj 

,aM ,DliksVZ ,lksfl,'ku ds inkf/dkfj;ksa 

ds euksu;u ij tyea=kh] jruyky dVkfj;k] 

lnj fo/k;d] euh"k vlhtk] jkds'k dqekj 

lh,eMh bZihlh,p] jkds'k jkor] vkWy bafM;k 

Xykl eSU;qiQSDpjj iQsMjs'ku ds iwoZ vè;{k 

jktdqekj feRry 'kgj ds lHkh fu;kZrdksa 

us 'kqHkdkeuk,a nhA eqds'k caly Vksuh us 

jkds'k dqekj] ,DliksVZ izeks'ku dkmafly iQkWj 

gSaMhØkÝV~l ds egku funsZ'k dk bl euksgu 

ds fy, vkHkkj O;Dr fd;kA 

dksjksuk ladV ls mcjus yxk 
Xykl ,DliksVZ 

dksjksu dky esa dkap uxjh dk Xykl ,DliksVZ 

dkiQh ladV ls xqtj jgk FkkA dqN lgqfy;r 

ls mcjus yxk gSA gkykafd 'kgj ds fu;kZrdksa 

dks vHkh vkSj lgwfy;rksa dh njdkj gS] ftlls 

iwjh rjg ladV [kRe gks tk,A 

Xykl ,DliksVZ dks c<+kok nsus ds fy, 

fu;kZrdksa dks ljdkjh enn dh njdkj gSA 

ftlls mUgsa fu;kZr dkjksckj dks vkxs c<+kus esa 

jkgr fey ldsA 'kgj ds fu;kZrdksa dh ekus 

rks dk¡p uxjh ls gksus okyk Xykl ,DliksVZ 

dk lkykuk dkjksckj djhc nks gtkj djksM+ dk 
gSA tks fd dksjksuk dky esa fons'kh dkjksckfj;ksa 
}kjk eky ds vkWMZj jn~n dj fn;s tkus vkSj 
LFkkuh; LRkj ij vk jgh lEkL;kvksa ds pyrs 
50 iQhlnh rd fleV dj jg x;k gSA 

fu;kZRkdksa dks dksjksuk dky eas ljdkj }kjk 
viuk dkjksckj djus dh NwV Hkys gh ns nh xbZ 
gS ysfdu ljdkj ls 'kgj ds Xykl ,DliksVZjksa 
dks fu;kZr dkjksckj dks vkxs c<+kus ds fy, 
fdlh rjg dh enn ugha fey ldh gSA 
ftlds pyrs fu;kZrdksa dks vusd eqf'dyksa ls 
tw>uk iM+ jgk gSA fu;kZrd pkgrs gSa fd Hkkjr 
ljdkj Xykl ,DliksVZ dks vkxs c<+kus ds 
fy, fo'ks"k jkgr iSdst iznku djs rks mudk 
dkjksckj rjDdh dh jkg ij vkxs c<+ ldrk 
gSA rHkh fu;kZr dks c<+kok fey ldsxk vkSj 
fons'kh iwath Hkkjr esa vk ldsxhA 

fu;kZrdksa us fn, dbZ vius lq>ko% 'kgj 
ds fu;kZrdksa us ljdkj ls enn dh xqgkj 
yxkbZ gSA fu;kZrdksa dk dguk gS fd ;wjksi 
lfgr fo'o ds dbZ ns'kksa esa tSls fd iksySaM] 
psdksLyksokfd;k tSls ns'k dkap ds izeq[k :i 
ls mRiknd ,oa fu;kZrd gSA bu ns'kksa esa 
dkap ds fu;kZr ij uktqdrk Nfo iwfrZ uked 
daiuls'ku ljdkj }kjk fn;k tkrk gSA 

blh rjg Hkkjr ljdkj gekjs dkap ds fu;kZRk 
mRiknksa ij 10 izfr'kr daiuls'ku iznku 
fd;k tk,A fu;kZrd dgrs gSa fd fu;kZr 

djus okys dkap ds eky ds fy, vk/qfud 

VsDuksykWth dh e'khusa gekjs ikl miyC/ ugha 

gSA Hkkjr ljdkj ,slh vk/qfud e'khuksa dh  
miyC/rk lqfuf'pr djk,A lkFk gh bu 
e'khuksa dks fons'k ls vk;kr djus ij bl 

e'khu dh [kjhn ij 50 izfr'kr 
dk vuqnku fn;k tk,A ftlls 
tks vkbVe fu;kZr ugha gksrs gS 
og Hkh fu;kZr gksus yxsA dkap 
uxjh ls tks Xykl vkbVe 
fu;kZr fd, tkrs gSa] bu mRiknksa 
dh xq.koRrk tkapus ds fy, 
iz;ksx'kkyk varjk"Vªh; Lrj dh 
gksA lkFk gh fu;kZr gksus okys 
mRiknksa dh VsfLVax ds fcy ij 
50 iQhlnh dh NwV nh tk,A 
fu;kZrd dgrs gSa fd gekjs ;gk¡ 
uspqjy xSl ,oa isVªksfy;e izksMDV 

th,lVh ls ckgj j[ks x, gSA ftu ij dsanzh; 
mRikn 'kqYd] lhek 'kqYd ,oa 10 izfr'kr 
oSV dj ds :i esa lfEefyr gksrk gSA ;kuh 
fd fu;kZr ds fy, tks dkap cuk;k tkrk gS 
mldh dher dk 40 izfr'kr [kpkZ xSl o 
rsy ij vkrk gSA Hkkjr ljdkj bls xaHkhjrk 
ls ysrs gq, VSDl dks de djsaA fu;kZrdksa dk 
dguk gS fd dkap dh lksyj iSuy IysV 
Hkkjr esa 95 izfr'kr rd vk;kr dh tkrh gSA 
ljdkj bldk mRiknu djus ds fy, fu;kZRkdksa 
dks izksRlkfgr djsaA blls ge fu;kZrd bldk 
mRiknu dj ldsA vHkh rd gks jgs dkap dh 
lksyj iSuy IysV ds vk;kr dks ge fu;kZr 
esa cny ldsA 

Xykl ,DliksVZ dks c<+kok nsus ds fy, Hkkjr 
ljdkj dks fo'ks"k jkgr iSdst ?kksf"kr djuk 
pkfg, rHkh ge fu;kZRkdksa dks jkgr fey 
ldsxh bl laca/ esa geus viuh ekax i=k 
,DliksVZ izeks'ku dkmafly dks Hkh Hksth gSA 

&eqds'k caly Vksuh] ps;jEkSu 
Xykl eSU;qiQSDpjj ,oa ,DliksVZ ,lksfl,'ku 

,oa dks"kkè;{k] vkWy bafM;k Xykl 
eSU;qiQSDpjlZ iQsMjs'ku

dksjksuk egkekjh dk izfrdwy vlj gekjs Xykl 
,DliksVZ dkjksckj ij iM+ jgk gSA ftlds 
prys ge fu;kZrdksa dks vusd eqf'dyksa dk 
lkeuk djuk iM+ jgk gSA Hkkjr ljdkj dks 
gekjh enn djus ds fy, Bksl igy djuh 
pkfg,A ljdkjh enn feyus ij gh gekjk 
dkjksckj rjDdh dj ldsxkA 

&ljoj gqlSu] Xykl ,DliksVZj

(News Source: AIGMF Research Team /  

World Wide Web)
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Cities are growing worldwide. Even 
today, the earth is populated by just 
under 8 billion people. By 2050 this 
figure will have risen to some 9.7 
billion people, according to various 
projections. Most of this population 
will live in parts of the world that 
are generally referred to as growth 
regions, i.e. in Asia, Latin America 
as well as the African continent; and 
most people will be living in cities 
and megacities, according to these 
estimates. Over the coming years 
there will be some 600 cities with 
over a million inhabitants*, many of 
these in Asia. This not only presents 
architects with enormous challenges. 

In this connection glass will be of 
major importance as a construction 

material; but glass must be multi-
functional.

Global population is growing alongside increasing urbanisation and construction activities. Even today, modern 
architecture could not do without the material that is glass and its many innovative properties. Held in Düsseldorf 
from 15 to 18 June 2021 glasstec will pick up on the latest glass trends related to shapes, formats and structures.

Glass in Modern Architecture

* Note on Megacities
The term megacity is often used with reference to urban development. By megacities we generally mean metropolitan areas with over 
10 million inhabitants – as many people as the current population of such countries as Belgium, Greece, Hungary, the Czech Republic and 
Portugal.
In 1970 there were only two megacities in the world, Tokyo and New York. 2011 already saw 23 megacities and in 2030 numbers are 
estimated to reach 43. As a rule, megacities grow at an enormous pace although there are, of course, regional differences. Tokyo today 
occupies the top rank with over 38 million inhabitants but will shrink due to demographic change. By 2050 the Japanese capital is estimated 
to be down to “only” just under 32.6 million people.
The Indian state capital of New Delhi is currently home to some 28.5 million people. By 2030 another 10 million will live there. 
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When cities grow they not only 
expand in terms of area because land 
and space are limited – houses also 
skyrocket. In times of globalisation 
buildings often have to comply with 
international standards, regardless of 
whether they are erected in Frankfurt 
or Singapore; a case in point being 
sustainability requirements – with the 
buzzword Green Building.

Despite high standards, construction 
costs must not get out of hand 
however. Here glass panes used over 
large expanses or glass façades provide 
enormous possibilities because glass 
combined with steel allows sometimes 
very filigree shapes to be realised 
for building skins. In general, glass is 
considered a dominant construction 
material in modern architecture these 
days as it makes a visual statement 
while offering multiple technical 
functionalities at the same time. Be 
it for thermal and solar protection or 

sound insulation, as a design feature, 
as tempered safety glass or as part of 
solar energy systems – the industry 
offers matching  glass  types  with  
individually  configurable  technical 
values for just about every application. 
Especially against the backdrop of 
climate protection energy-saving 

construction takes 
very high priority in 
architecture today. 
Here, too, glass can 
score points as a filler 
element or a structural 
or enveloping 
component.

The unbeatable 
argument in favour of 
glass, time and again, 
is its transparency 
because natural 
daylight decisively 
contributes to 
people’s well-being. 
Glass is also getting 
smarter because by 
incorporating glass 
in building networks’ 
interactive façades 
can be realised that 
produce both indoor 
and outdoor effects. 

Or by connecting it to control 
technology systems glass becomes 
the “media and control centre” that 
can regulate a variety of functions in 
the building.

Alongside the actual primary 
benefit of windows, architects and 
building owners increasingly call for 
differentiated add-on functions. In 
most cases these include applications-
related and construction physics 
solutions. As a consequence, people 
increasingly speak of functional 
windows or façades.

EXAMPLES FOR INNOVATIVE 
GLASS DEVELOPMENT

Energy efficiency is an essential 
theme for glass in architecture. The 
“cube berlin” project, for example, 
shows how innovative architecture 
and energy efficiency can be perfectly 
coupled with each other. Energy 
consumption in this building is lower 
than in conventional office blocks 
thanks to a ventilated twin-skin 
façade. The twin-skin façade not only 
permits natural daylight to enter but 
also provides effective protection 
against (solar) heat gains and natural 
ventilation for those living in and using 
the building. To avoid excessive heat 
build-up in the void between the 
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two façade skins the outer skin was 
fitted with solar protection coatings 
and a solar-absorbing PVB film. The 
structural requirements made on the 
glass here proved another challenge. 
They called for an additional 
structurally active film interlayer that 
had to be compatible with the solar-
absorbing PVB film. This solution is 
a new development. By adding the 
extra film layer the edge stability was 
increased while reducing the risk of 

delamination as well as the yellowness 
index.

But glass in modern architecture 
can deliver so much more. When 
low weights are called for, vacuum 
insulated units will in future come 
into play more often. Modern vacuum 
insulation glass consists of two at least 
three-millimetre panes with a high- 
insulation coating each and separated 
by a vacuum layer of 0.1 millimetre. 
Boasting Ug-values of 0.4 to 0.7 

W/(m²K), the 
double- glazed 
unit insulates as 
well as a triple-
glazed insulation 
unit but weighs 
a third less in 
terms of the glass 
component alone. 
This permits 
s i g n i f i c a n t l y 
slimmer profiles.

Especially for 
high-rise buildings 
windows and 
façade cleaning 
plays a pivotal 
role. Self-cleaning 
glass helps save 
costs here in the 
long run because 
a pyrolytic special 

coating makes the glazing extremely 
durable and uses UV radiation  
decompose organic dirt in five to 
seven days. The next rainfall then 
simply rinses the residues. 

In  terms  of  solar  protection  on  
large-surface  façades  highly selective 
glazing is in particular demand since 
it allows as much daylight into the 
building as possible while minimising 
the climate burden through effective 
solar shading. Multiple silver-coated 
glass sheets transmit plenty of visible 
daylight into the room despite strong 
solar shading. Boasting a Ug-value of 
1.0 W/(m2K) for double glazing or 
0.5 W/(m2K) for triple glazing, this 
glass protects the rooms from cooling 
down at low temperatures.

Load-bearing capacity and shatter 
proofing are the aspects of primary 
importance for laminated safety 
glass which is up to 100 times more 
resilient due to a special PVB film 
compared with conventional PVB 
films. At the same time, the intrinsic 
colour of the laminated glass is not 
even changed by thicker laminates. 
Under load this product features 
comparatively lower bending, which 
increases its load-bearing capacity 
overall. Under specific circumstances 
even the tempering process can be 
dispensed with– this ensures shorter 
delivery periods.

Another topic is the translucence or 
opaqueness of glass. With this type 
of glass users can choose between 
transparent or non- transparent – 
regardless of whether the glass is 
installed indoors or out. This effect 
can be repeated any number of times 
because it is caused by liquid crystals 
embedded in a conductive layer. As 
soon as electric power is applied the 
glass changes from being opaque to 
transparent. After switching off the 
power supply, the crystals re-arrange 
and the glass sheet turns opaque 
again 
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INTRODUCTION 

In order to talk about versatility of 
sheet or float glass, a lot of discussion 
has been made in a book on glass 
published by AIGMF with various 
papers already published in Kanch 
[1], along with the most important 
quality of float glass as transparency 
[2.3]. In order to define laminated 
glass, it is generally said that it is a type 
of ‘safety glass’ that holds together 
when shattered, i.e. a type of glass 
with additional safety features that 
make it less likely to break, or less 
likely to pose a threat when broken. 
It helps human beings get hurt from 
the broken glass pieces. Common 
designs include Toughened glass, i.e. 
also known as Tempered glass [4], 
Laminated glass, and Wire-mesh glass, 
i.e. also known as Wired glass. 

Wire-mesh glass was invented by 
Frank Shuman. Laminated glass 
was invented in 1903 by the French 
chemist Édouard Bénédictus (1878–
1930). The above four approaches can 
easily be combined, allowing for the 
creation of glass that is at the same time 
toughened, laminated, and contains 
a wire-mesh. However, combination 
of a wire-mesh with other techniques 
is unusual, as it typically betrays their 
individual qualities. 

Some Aspects of Laminated Glass 

Abstract

Laminated glass is a type of ‘safety’ glass that does not break into small pieces when impacted 
by external forces. There is a layer of polymer-type material between, say, two layers of 
glass sheet that holds the glass pieces together, when broken. These glasses also require high 
mechanical strength to withstand the severity of the impact forces that can be imparted by 
tempering or heat-treatment. The quality of glass in terms of higher mechanical strength as 
well as the quality of polymeric material between two glass pieces are important for the overall 
quality of the safety glass. Some of these features are discussed here.
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By external forces, when it is broken, 
the glass piece is held in place by an 
interlayer, typically of polyvinyl butyral 
(PVB), Ethylene-Vinyl Acetate (EVA), 
or Thermoplastic Polyurethane (TPU), 
between its two or more layers of 
glass. The interlayer keeps the layers 
of glass bonded even when broken, 
and its high strength prevents the glass 
from breaking up into large ‘sharp’ 
pieces, i.e. less dangerous to humans. 
This produces a characteristic "spider 
web" cracking pattern when the 
impact is not enough to completely 
pierce the glass. In the case of the 
EVA, i.e. the thermoset EVA, offers 
a ‘complete bonding’ (cross-linking) 
with the material whether it is glass, 
polycarbonate, PET, or other types of 
products. TPU is the best choice for 
Bullet-Resistant Glass (BRG) and for 
so-called E-Glass (Smart Glass).

Laminated glass is normally used 
when there is a possibility of human 
impact or where the glass could fall 
if shattered and also for architectural 
applications. Skylight glazing and 
automobile windshield typically use 
laminated glass. In some geographical 
areas requiring hurricane-resistant 
construction, laminated glass is often 
used in exterior storefronts, curtain 
walls and windows.

Laminated glass is also used to increase 
the sound insulation rating of a window, 
where it significantly improves sound 
attenuation compared to monolithic 
glass panes of the same thickness. For 
this purpose a special "acoustic PVB" 
compound is used for the interlayer. 
In the case of the EVA material, no 
additional acoustic material is required, 
since the EVA already provides sound 
insulation. TPU is an elastic material, 
so sound absorption is intrinsec to 
its nature within its elastic bound. 
An additional property of laminated 
glass for windows is that an adequate 
TPU, PVB or EVA interlayer can block 
essentially most ultraviolet radiation. 
A thermoset EVA could block up to 
99.9% of all UV rays. This is a very 
good limit that could be achieved 
when such application is desired. Let 
us now discuss the chemical aspect of 
the bonding material.

Polyvinyl Butyral -->

This is a wonder material and very 
important to glass technologists 
involved in making interlayer glasses 
with special properties. Glass makers 
need some knowledge about this 
material in order to make a good 
quality of laminated and other safety 
glasses.  Polyvinyl butyral (PVB) is 
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considered to be an acetate, and it 
is formed from the reaction of an 
aldehyde and alcohol. The structure of 
PVB is shown in Fig. 1, but generally, it 
is not made in exactly this form. 

It is made in a way such that the 
‘polymer’ is a mixture of PVB, polyvinyl 
alcohol (PVOH), and polyvinyl 
acetate segments as shown in the 
figure. The relative amounts of these 
segments are controlled but they 
are generally randomly distributed 
through the molecular chain. Such a 
molecular distribution in the chain is 
a complicated process and is studied 
by a variety of physical techniques that 
reveal a wealth of information. The 
properties of the polymers can be 
optimized by controlling the proper 
ratios of the three segments.

described as such. Glass can be given 
different properties by being combined 
with other materials. A typical 
example is  laminated glass that is a 
glass–plastic film, i.e. polyvinyl butyral 
(PVB) or ethylene vinyl acetate (EVA) 
– glass sandwich. Some special glasses 
such as laminated and toughened 
cannot be recycled. Low-e glass has a 
molecular layer of metal on the inside 
surface of the double (or triple) glazing 
unit, which accounts for its insulating 
properties in ‘smart’ buildings. This 
can be recycled but like the majority of 
glass not as window glass but as glass 
fiber insulation or powdered for use as 
filler in paints. Glass can be recycled, 
though currently most end of building 
life glass finishes up in landfill as in 
Europe reported since 2013. A typical 
structure is shown in Figure 2.

Laminated glass is 
made by pasting 
PVB (polyvinyl 
butyral) resin glue 
film between two 
or more pieces of 
glass sheet, then 
heating, pressing 
and bonding them 

together to create flat or curved 
compound glass products. The glass 
sheet for making laminated glass can 
be: 

a.   Ordinary glass, 
b.   Float glass, 

c.   Tempered glass, 
d.   Coloured glass, 
e.   Heat-absorbing glass, or 
f.    Heat-reflecting glass, etc.

The layer quantity is 2, 3, 5, 6, up 
to 9. The thickness of glass sheets 
varies with increasing number of 
layers. For double-layer laminated 
glass, the common thickness of glass 
sheet is (mm) 2 + 3, 3 + 3 and 3 
+ 5 etc. Laminated glass has good 
transparency, and its impact resistance 
is several times higher than that of 
ordinary sheet glass. Bullet-proof glass 
is made by compounding multiple 
layers of ordinary glass or tempered 
glass that are properly heat-treated at 
appropriate temperatures to impart 
higher mechanical resistance.

Due to the adhesion of PVB glue 
film, even when the glass breaks, its 
fragments keep binding on the thin 
film and will not hurt people, and the 
surface of the fragmented glass remains 
clean and smooth, which effectively 
prevents fragments from penetrating 
or falling, thus ensuring human safety. 
Laminated glass made of different 
sheet glass has different features such 
as durability, heat resistance and also 
moisture resistance, etc. [1,5].

In Europe and America, laminated glass 
is applied to most buildings to avoid 
dangerous accidents because of its 
strong anti-shocking and anti-break-in 
abilities. The glue film in the middle is 

Figure 1: Chemical Bonding Pattern in Polymeric Material

Figure 2: A typical Glass-clad Structure with Laminated Glass

Permeation of gases at 25°C for 
oxygen is 0.771, for argon 0.463 and 
for nitrogen - it is 0.133. In normalized 
coefficient, in the units of cm3.mm/
mm2.day.atm, it is 50.6 for oxygen, 
30.4 for argon and for nitrogen - it is 
very low at 7.4. These data are also 
important while choosing the right 
type of material as an inter-layer 
compound.

For safety glasses and various 
architectural glasses, manufacturers 
with different trade names exist: 
GlassNovations KB@, DuPont 
Butacite@, Solutia Inc. Saflex@, 
Sekisui S-Lec, Kuraray TROSIFOL@

SOME ASPECTS OF 
LAMINATED GLASS 

Whenever we talk about laminated 
glass - it reminds us of the composite 
material - although it is not explicitly 
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able to resist the consecutive striking 
by lethal weapons such as hammers 
and wood-cutting blades, and to resist 
the penetration of bullets for a certain 
period of time, so it is of high security 
level that was the intended ‘goal’ of 
laminated safety glass for construction 
industry.

It is known that the ‘Sound Insulation’ 
effect is one of the important factors 
to evaluate the quality of modern 
residential buildings. Glass with 
PVB interlayer films is able to block 
sound waves, and retain calm and 
comfortable office ambience. Its 
special UV filtering function not only 
protects human skin, but also prevents 
important and precious furniture and 
exhibiting artworks from fading. It also 
reduces the transmission of light  [2]. 
It also saves refrigerating energy.

Due to so many advantages, laminated 
glass creates unimaginable unique 
effects in household decoration. For 
instance, now frosted glass is applied to 
home doors, including kitchen doors, 
and oily smoke is easy to stick to the 
surface. However, if laminated glass 
is taken instead of frosted glass, such 
difficulty will disappear. Moreover, 
large surface partitions at home are 
always a hidden trouble to the safety 
of active kids. If such laminated glass 
is applied, parents will feel relieved 
about the safety of the children.

Laminated glass is safe to people even 
if it is broken. Hit by a heavy ball, it 
is likely to break into fragments, but 
the whole block of glass remains 
consistent, and its debris and small 
sharp fragments keep binding with 
the glue film in the middle. Laminated 
glass is safer, so it is generally applied to 
doors, windows and skylights of high 
buildings, and showcases and partitions 
in stores, banks and jewellery shops, 
etc. There are a variety of possibilities 
in its applications.

We should write a line or two on 
the manufacture of laminated glass. 
Laminated glass is produced by 

combining two or more sheets of 
float/tempered glass with one or 
more interlayer and is processed by 
autoclaving at 1400°C and pressure up 
to 14 bar, as evident from the works 
of Haldimann et al. in 2008. Polyvinyl 
butyral (PVB) is the most common 
interlayer used in Laminated glass.  
"Alternative transparent" interlayers 
may be used in laminated glass to 
obtain special properties, such as 
solar control, thermal insulation, fire 
protection, etc. 

Laminated glass also provides 
satisfactory structural behaviours 
under extreme loading conditions 
such as explosions. One of the main 
reasons for the use of Laminated 
glass in building envelopes is its safe 
failure mode compared to that of 
float glass and tempered glass. Recent 
developments include high-tech 
‘ionoplastic’ interlayers. According to 
the manufacturers, Laminated glass 
with ionplastic is lighter and stronger 
than conventional Laminated glass. 
Further, it can withstand storms, 
impacts and powerful blasts as 
evidenced by Dupont in 2015. It is 
also worth noting that toughened glass 
with polycarbonate interlayers is used 
in bulletproof glass. This is a vast area 
of research.

It should be relevant to mention that 
the glazing materials in a vehicle are 
laminated glass that is used for: 

(a) Windshield, and 
(b) the Tempered glass used for: 
(1) the Side windows, 
(2) the Rear window, and 
(3) the Sunroof. 

Laminated glass is constructed of two 
1.8–2.3 mm thick sheets of glass with 
a very thin layer - typically 0.76 mm 
thick of polyvinyl butyral (PVB) in 
between. So, the total thickness of the 
composite is 4.36 - 5.36 mm. 

The PVB layer makes the windshield 
shatter-proof that is essential for the 
safety of the driver and the front 
passengers. Tempered glass is a single 

sheet of glass - typically 2.4 to 2.6 
mm thick - and is strengthened by 
heating it above the annealing point 
of 720°C followed by rapid cooling 
[6]. Tempered glass is much easier to 
penetrate than Laminated glass and 
fractures in a brittle manner when 
impacted, but it is 3 to 4 times cheaper 
than laminated glass. Therefore, these 
considerations are also important 
when designing the correct material 
for a given application.

CONCLUSIONS

Some basic features of laminated glass 
are given here along with the chemical 
behaviour of PVB layer that is included 
within two pieces of glass in order 
to make such a composite material, 
i.e. glass-plastic composite, for 
various applications. While designing 
such a material, cost considerations 
are also important. The possibility 
of using Tempered glass in certain 
applications is also explored when 
higher mechanical or impact strength 
is desired. In future, various aspects of 
such glasses - coming under a broad 
category of ‘safety’ glasses - will be 
discussed to explore various other 
features.
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Glassware

AGI glaspac has been designing and manufacturing glass bottles and jars for over 48 years, 
and we’re still leading the way when it comes to quality, flexibility and innovation. We have a 
wide range of general sale glass containers for the food, pharmaceutical and beverage markets, 
many available from stock.

Leading Container Glass 
Manufacturer

AGI glaspac
Packaging Products Division
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Members of the Federation are classified into two categories; manufacturers of primary glass articles are enrolled 
as Ordinary Members of the Federation and suppliers to glass industry viz., suppliers of machinery, raw materials, 
consultants and others connected with glass industry are enrolled as Affiliate Members. 

Foreign Companies supplying machinery etc., to glass industry are also enrolled as Affiliate Members.

Membership forms can be downloaded from www.aigmf.com/membership.php 

Members of the Federation are enrolled on the recommendation of Zonal Associations viz.:

yy 	Eastern India Glass Manufacturers' Association (EIGMA)
yy Northern India Glass Manufacturers' Association (NIGMA)
yy South India Glass Manufacturers' Association (SIGMA)
yy Uttar Pradesh Glass Manufacturers' Syndicate (UPGMS)
yy Western India Glass Manufacturers' Association (WIGMA)

ADMISSION FEE / ANNUAL SUBSCRIPTION

Ordinary Members:

-- Admission fee ` 5,000/-
-- Annual subscription: Single Unit:  ` 27,500 + GST as applicable
-- More than one Unit: ` 1,10,000 + GST as applicable
-- Applicants for enrollment for a period of five years may pay a consolidated amount of ` 1,25,000 for a single Unit 

and ` 5,00,000 for more than one Unit + GST as applicable

Affiliate Members:

-- Admission fee ` 5,000/-
-- Annual subscription: ` 11,000 + GST as applicable
-- Applicants for enrollment for a period of five years may pay a consolidated amount of ` 49,500 (including 

admission fee) + GST as applicable

Affiliate Members from countries other than India:

-- Admission fee US $ 200
-- Annual subscription: US $ 440 + GST as applicable
-- Applicants for enrollment for a period of five years may pay a consolidated amount of US $ 1,650 (including admission 

fee) + GST as applicable ■

Membership of the Federation

Welcomes
New Member

Company Products/Services

Schott Glass India Pvt. Ltd.

Contact person:
Mr. Pawan Kumar Shukla
Managing Director
Village - Ankhi, Tal. Jambusar,  
Dist. Bharuch - 392 150, Gujarat
Phone: +91 (0)2644 253203
Fax: 91 (0)2644 253244	
Email: pawan-Kumar.shukla@schott.com

Producing Type I pharma tubing primarily meant for 
Glass Vials.
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Originally published in Glass Worldwide, preferred international journal of AIGMF

Where and how the printing system can be 
integrated into production lines of tubular glassware.

Technology • Decoration

The origins of screen printing go back to the 19th Century 
or the first decades of the 20th Century. While this 
technology has evolved over time, there were hardly any 
revolutionary approaches to new developments in the 
marking and the decoration of glass, except for a few 
outliers based on different analogous principles. Now there 
may have been good arguments for this technology in the 
past but the present decade of the 21st Century at the 
latest should slowly and steadily herald the end of screen 
printing. 

Towards organic and inorganic digital printing
In recent years, some manufacturers have already started 
to offer inkjet-based digital printing systems. The focus 
here, as is the overall standard in digital printing, is on the 
application of organic, mostly UV or air curing inks that are 
particularly suitable for applications with low to medium 
resistance requirements. The big gap concerned enamel-
based printing for highest resistance requirements. 

While resistance is often neither required nor desired 
for some, mostly decorative applications, this ‘organic’ 
technology often fails in demanding functional applications. 
Just think of autoclaving, lyophilisation and often enormous 
stress during disinfection and cleaning in the laboratory 
and medical sector. GPBAX - as a bi-national joint venture 
in the digital printing and glass processing sector, is proud 
to be probably the first company worldwide to offer a 
solution for such an ink, as well as for the digital printing 
technology required for its application. Its ink is applied by 
ink jet and then fired above the softening temperature of 
the glass, creating a virtually unbreakable bond.

Enamel-based digital  
printing on hollow glass
Originally published in Glass Worldwide (preferred AIGMF international journal), 
Manuel Bernroiter Manuel Bernroitner discusses the route to abolish screen printing 
and introduce serialisation/track and trace solutions on primary glass packaging. 

This solution should be 
correspondingly interesting for 
manufacturers of pharmaceutical and 
laboratory glassware, where it is still 
common practice to apply functional 
and decorative markings by screen 

printing with ceramic glass inks fired 
at similar temperatures above 500°C. 
With this technology, the process is 
now being put on a ‘digital’ basis, 
with significant, positive possibilities 
arising.

Markings applied on a small borosilicate vial (10ml), showing minimum size of traceability codes.

Volumetric glassware can be marked with codes 
linking to a product’s individual certificates.



32 Kanch | Vol. 8 | No. 3 | October-December 2020		

Originally published in Glass Worldwide, preferred international journal of AIGMF

Technology • Decoration

What advantages may there 
be? In contrast to the ‘analogue’ 
technology, the fully digital inkjet 
technology offers the following 
benefits:
• Possibility to print track and 

trace - codes/serialisation: 
As there is no need to use 
masks, stamps, screens 
or other auxiliary products, 
every single print can be 
modified and a complete, 
permanent serialisation of 
the produced products can 
be achieved and traceability 
from hot production to the 
end user (patient) can be 
achieved.

• Template modification by 
mouse click: The time-
consuming set-up and 
adjustment of screen 
printing masks is 100% 
eliminated. All templates are 
created digitally, transferred 
to the GPBAX printing 
system and the data to be 
printed is generated via 
connection to the existing 
data management system. 
All this is only a matter of a 
couple of mouse clicks.

• Heavy metal issues: Since 
the ink used was developed 
almost from scratch, care 
was taken from the outset 
to prevent the use of 
dangerous heavy metals 
(lead, cadmium etc).

• Coating thickness control: 
Every marking is made 
from individual drops, each 
with a known drop size. 
By controlling the amount 
of drops per unit area, the 
amount of ink or the layer 
thickness of the marking can 
be controlled with maximum 
reproducibility. Problems 
with chipping of the marking 
due to inconsistent layer 
thickness settings can thus 
be actively avoided.

• Closed system with 
minimised ink consumption: 
The entire ink reservoir 
forms a closed system, from 
which only the ink quantity 
actually required (a few 
millilitres per fully printed 
square metre) is taken. 
This makes it possible, for 
example, to serialise several 
million pharmaceutical 
bottles with only one litre of 
ink.

How it all began
GPBAX came across the topic of digital 
printing on borosilicate glass in the 
laboratory glass sector. Here, especially 
in the production of volumetric glassware, 
there are still many manual work steps to 
be carried out to calibrate the vessels and 
manually mark them by screen printing. 
Since autumn 2017, the company has 
been working on a solution to automate 
and digitalise all these steps, always with a 
view to the strict requirements for marking 
resistance resulting from ISO 4794. 

After a 30 month development 
period, GPBAX now offers both liquid-
free measuring technology and enamel-

based digital printing technology for the production of these 
vessels. At the beginning of the development process, the 
pharmaceutical glass sector was not in mind at all. All the 
more reason to be pleased that this technology now creates 
possibilities for serialisation, traceability and digitalisation, 
very likely providing benefits all the way to the end user. l

About the author: 
Manuel Bernroitner is CEO at GPBAX

Further information: 
GPBAX GmbH, Rossbach, Austria
tel:  +43 650 82 83 974
email:  sales@gpbax.com
web:  www.gpbax.com

The All India Glass Manufacturers' Federa�on
www.aigmf.com

‘Glass Protects’ 
... says School Children ...

- Catering to the needs of Glass Industry

Drawing Compe��on 3.0
3�� Prize: S. Christy Laura (14 years)

9�� class student, Sri Akilandeswari Vidyalaya, (Trichy) Tamil Nadu



33		  Kanch | Vol. 8 | No. 3 | October-December 2020

		  www.aigmf.com

Flexibility to 
trade online

Complete 
transparency

Competitive 
price discovery

Risk-free 
transactions

Robust delivery 
facilitation across India

Daily | Weekly | Weekday | Fortnightly | Monthly
WORLD-CLASS PRODUCT OFFERING

Competitive prices, transparency and 
flexibility to trade across diverse contracts 
are the key imperatives for glass industry 
to step up gas procurement through IGX.

\IndianGasExchange

www.igxindia.com

Benefits for Market Participants

To become our valued customer,     +91-72900-97658 or       membership@igxindia.com
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Many still believe that skilled 
craftspeople often have difficulties 
with digitalisation. However, this 
is not quite true, as shown by a 
current and representative study 
commissioned by Bitcom, the 
German Association for Information 
Technology, Telecommunications 
and ZDH, the Confederation of 
German Skilled Crafts. For this 
study, 502 businesses in the skilled 
trades were polled across Germany. 

Some background: according to 
the figures, one in two businesses 
(53%) already use digital 
technologies or applications in 
Germany. This is an 8% increase 
on the 2017 survey which found only 
just under 45% of German skilled 
trade businesses employed digital 
technologies and applications. So-
called cloud computing – currently 
used by already 27% of the firms 
– enjoys the highest penetration. 
Approximately one in eight of such 
businesses (13%) capitalises on smart 
software that allocates working hours 
automatically to project statuses. 
12% make use of tracking systems 
that allow tracing machinery and 
resources. Predictive maintenance 
where sensors and the analysis of the 
data they generate make it possible 
to predict imminent asset failure early 
on, is already being used by one in ten 
outfits (10%). In contrast to this, 3D 
technologies (7%), drones (5%) and 
robots (5%) only rank relatively low, 
according to further insights. 

Digitalisation is not only something for start-ups or major enterprises. It applies just as naturally to many skilled 
trade businesses. The German Association of Glazier Trades (Bundesinnungsverband des Glaserhandwerks – BIV) 
will pick up on this topic as part of the glasstec trade fair in Düsseldorf from 15 to 18 June 2021. 

The Future of Skilled Trades is 
Digital 

Most firms have now also consistently 
digitalised when it comes to 
communicating with customers 
and suppliers. Nearly all skilled 
trade businesses have their own 
website (97%) and some 84% are 

represented in online directories 
such as Google Maps or “Wer liefert 
was”. Three out of ten outfits (30%) 
are even active on social media such 
as Pinterest, Facebook, Instagram or 
YouTube although this predominantly 
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holds true for larger companies.

Twenty five per cent of firms 
employing up to nine people are active 
on social media; at 49% the number 
of skilled trade businesses employing 
ten or more people is almost twice as 
high. Furthermore, one in four firms 
(23%) are listed with rating platforms 
and one in six (14%) are active on 
online platforms such as ‘MyHammer’ 
or ‘Treatwell’. 

PROGRAMS FOR INTERNAL 
WORKFLOW 

As part of their organisation and 
administration work, almost two 
thirds of skilled trade businesses 
(64%) use digital applications. 
This corresponds to a slight, 7% 
increase against the same period 
in 2017 (57%). Fifty two per 
cent of these companies already 
capture and file their orders 
using Customer Relationship 
Management (CRM) software. 
In 2017 this figure still stood 
at 46%. Just under one in 
three skilled trade businesses 
(31%) uses Enterprise Content 

Management (ECM) software for 
digital document organisation. In 
2017 this figure was as low as 22%. 
And even personnel planning is done 
with an HR application by every fifth 
company (20%) compared to 15% in 
2017. 

“These figures show impressively 
that digitalisation in the skilled trade 
favours new forms of value added as 
well as new value-adding networks 
with suppliers, customers and 
partners. Last but not least, digital 

networking also brings about a new 
form of communication,” explains Mr. 
Stefan Kieckhöfel, Executive Director 
of the German Association of Glazier 
Trades. 

In cooperation with the 
“Kompetenzzentrum Digitales 
Handwerk*” the German Association 
is currently busy to point out possible 
ways for digitalisation of glazier firms 
to its member companies. By glasstec 
in June a printed compendium and 
an online platform will be available 
on the association’s website. These 
sector-specific tools are designed to 
not only assist associated members 
in the digitalisation of their own 
operations but also to familiarise them 
with various software programmes; 
programmes that can cover various 
working areas such as production 
planning, acquisition or order and 
financial management as well as 
quality assurance and logistics.

OPTIMISATION OF ORDER 
PROCESSING 

Glazier or fenestration firms that 
already use modern industry software 
can often access the firm’s data 

*The “Kompetenzzentrum Digitales Handwerk” (Centre of Expertise Digital Skilled Crafts) forms part of the funding initiative “Mittelstand 
4.0 – Digitale Produktions- und Arbeitsprozesse” (SME 4.0 – Digital Production and Working Processes), supported by the Federal Ministry 
of Economics as part of the funding priority “Mittelstand-Digital – Strategien zur digitalen Transformation der Unternehmensprozesse” (SME 
Digital – Strategies for the Digital Transformation of Corporate Processes).
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pool via smartphones or tablets. 
In concrete terms this means that 
field service staff only need to bring 
their mobile devices as well as a 
Bluetooth-enabled measuring device 
to construction sites. They no longer 
need paper to generate orders or 
enter dimensions, thereby removing 
the need to subsequently enter this 
data into the system in a cumbersome 
manual process. 

Via the App they have access to all 
relevant data required for a job. 

Next to the mandatory customer 
address these include all order and/or 
document data or the measurements 
required for each item, for instance. 
Furthermore, they can check on site 
just in time, so to speak, whether 
the profiles, glass types, fittings, etc. 
desired for the planned doors or 
windows are available or still need 
ordering. Likewise, important added 
information on the project in the form 
of text, voice, image and video or also 
drawings and free-hand sketches can 

be processed via the App. Subject to 
web access at the construction site 
the entered data are immediately 
available for further processing in the 
back office. However, an App like this 
also works offline. 

“Such examples show that smart 
digitalisation in the skilled trades can 
save time and optimise costs. And 
the skilled trade operation signals 
to suppliers and customers that it is 
keeping up with the times,” concludes 
Mr. Stefan Kieckhöfel  
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Mr. M.D. Farooq, the founder of Umda Enginering, brings to the table more than 35 years of expertise in the manufac-
turing industry. Starting from humble beginnings, today more than 350 of Mr. Farooq’s Lehr machines are successfully 
installed around the world.

Mr. Farooq is best recognised as one of the co-founders of TNF Engineering, a company known across the industry as 
not only the leading manufacturers of Metallic Wire Conveyor and Lehr belts but also of Glass Plant Equipment. This 
mantle of superior performance and expertise has now been passed on to Umda Enginering.

info@umdaengg.com | www.umdaengg.com

Office & Works 
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We also Provide our Re�actory Application Services to other Plants as Below:

Domestic Clients: International Clients:

OFFICE:B-304, Universal Business Park, Kamani Oil Mill Lane, Chandivali, 

Sakinaka, Andheri (E),Mumbai - 400 072, INDIA.  

Tel. : +91-22-2857 2269/5411/9788/9789 Fax : +91-22-2857 2291  

E-mail:info@dukhiram.in / dukhiram.maurya@gmail.com    

Web : www.dukhiram-enggfurnace.com  
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Adopting the latest Industry 4.0 
technologies is now crucial for 
the international glass container 
industry, says Mr. Dirk Pörtner, 
CEO at Heye International. Heye 
offers customers a partnership 
on their individual path towards 
a smart plant, resulting in the 
creation of a highly automated and 
cost-effective glassworks. 

Selection is key to defining the perfect 
path but it’s a challenging job to keep 
track of the Industry 4.0 jungle. The 
Glass People at Heye combine long-
term process expertise and a passion 
for the material with advanced 
skills in the latest technology. Every 
possible solution is evaluated by the 
company’s process experts based on 
the decision criteria of financial ROI, 
workplace safety and influence on 
product quality. Heye International 
is your partner to select the correct 
technology from Industry 4.0.

SMART USER INTERFACES

The availability of smart user interfaces 
for operators has become especially 
important. The Heye Cockpit is 
the central user access to the Heye 
SpeedMaster hot end control and 
process intelligence portfolio. The 
Heye SpeedMaster consists of three 
modules: E-timing, motion control 
(servo and pneumatic actuators) and 
the process intelligence solution set, 
combining all process control closed 
loops.

The approach employed is user-
centric. The central collection point 
for all data from Heye SpeedLine 
is the new Communication Tower. 
Here, the data from all control 
systems of the machine are merged 

and managed in one central cabinet. 
Data integration between hot end and 
cold end especially helps to gain time. 
"With the technology behind Heye’s 
smart user interface our customers can 
respond quickly on changing production 
conditions and finally keep the overview, 
which is essential for efficient glass 
production," underlines Mr. Dirk 
Pörtner.

The Communication Tower has 
already integrated a multi-functional 
remote maintenance router, which 
enables access via a VPN tunnel, if 
required.

Combined with precise mechanisms, 
the latest servo technology helps to 
achieve maximum production speed 
at high quality levels. High production 
flexibility is another result of the 
technology. Glass plants with short 
production runs and many different 
jobs have two advantages. First, job 
changes can be performed in a very 
short time, as important parameters 
will be retrieved and the major parts 
of the machinery will be adjusted 
automatically in the future. Second, 
the operators can produce different 
bottles on one IS machine, by using 

multi-weight assortment technology. 
This makes the production of samples 
or short job runs extremely efficient. 

PROCESS CONTROL AND 
CLOSED LOOP SOLUTION SET

As well as being the inventor of the 
NNPB process, Heye has set the 
standard in closed loop production 
technology. A large set of closed 
loop solutions gives the customer 
a competitive edge. Heye offers 
operator assistance for gob loading, 
closed loops for gob shape and weight 
for NNPB and press-blow operation 
with the Heye Process Control. For 
heavy and premium articles produced 
by blow-blow operation, the Heye 
GobMaster satisfies demand for a 
closed loop solution according to 
gob shape and weight by visual gob 
measurement.

Following the glass flow, on the blank 
mould side, closed loops for cooling 
and press duration/glass distribution 
are available. The Swabbing Robot 
eliminates one of the most important 
manual working steps, at the same 
time being the basis for precise, 
temperature measurement on the 
blank side. 

The glass plant of the future 
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Closed loops on the blow side allow 
accurate, high speed ware handling. 
Dead plate cooling is controlled, 
creating the basis for proper bottle 
movement by the high speed pushers, 
while the closed loop for ware spacing 
is a second speed-relevant factor. 
Furthermore, both loops eliminate 
defects generated by an incorrect 
ware handling set-up. Many of these 
solutions are already available, while 
others are in the prototype phase. In 
some areas, operator assistance is a 
good first step and in other situations, 
full closed loop systems are already in 
place. 

CONNECTING HOT END AND 
COLD END

The Heye PlantPilot is a cornerstone 
in the field of data integration in the 
glass plant. By using internet-based 
technology, different machines or 
modules can be connected to manage 
the plant. In addition, important 
analysis possibilities are offered to 
optimise the production process. In 
particular, data integration between 
hot end and cold end helps to gain 
time.

Via the Heye Cockpit, the hot end 
operator has a perfect overview of 
the defect situation on the different 
cavities. By a future extension of 
the database to an expert system, 

recommendations for the correction 
of production defects can be given. 
As production companies encounter 
increased challenges to find skilled 
people, these expert systems for glass 
forming will become an important 
success factor.

HEYE REMOTE SERVICES

Besides supporting machine-to-
machine (M2M) communication, 
many of the connected devices also 
provide an interface that allows Heye 
to monitor them across the Internet 
from any geographic location. 
Depending on customer settings, 
this remote control capability can 
be used to perform such tasks as 

virtual maintenance checks without 
stopping system operation. It is also 
used for latest software updates, 
failure detecting and is giving a helping 
hand for any imaginable scenario. 
Connecting machines in this way is 
the first step towards creating smart 
factories.

SUMMARY

In summary, the Heye smart plant 
concept combines different innovative 
solutions in major areas. All of them 
have become possible through a 
set of enabling technologies, from 
sensors and communication networks 
to robots and automation. The 
Heye Glass People are your correct 
partners to develop a common 
roadmap for the journey to a smart 
plant, a factory that will be able to 
produce high productivity containers 
at low cost, resource-efficiently and 
with a consistently high quality  

Further information:
Heye International GmbH,  

Obernkirchen, Germany
tel: +49 5724 26-0

  Email: marketing@heye-international.com
web: www.heye-international.com

social media: LinkedIn & YouTube



AIGMF online library of  
Glass Worldwide articles

Over 60 articles covering the activities of The All India Glass Manufacturers’ Federation and 
member companies are available for FREE download from the AIGMF website, including:

 Indian market reports: architectural processed glass, container glass, float glass,  
optical fibre, pharmaceutical, raw materials, refractories, specialty glass and tableware.

Exclusive interviews with figureheads from: AGI glaspac, Adarsh Kanch Udyog, Asahi India Glass (AIS), 
Borosil, Ceracon, Empire Industries-Vitrum Glass, Gerresheimer, Gold Plus Glass Industry, HNG, La Opala, 

Mascot, Piramal Group, Pragati Glass, Saint-Gobain India, SGD Pharma India and many more!

PREFERRED INTERNATIONAL JOURNAL

For weekly news update and highlights of the latest issue 
of Glass Worldwide, visit www.glassworldwide.co.uk

Visit the AIGMF online library  
of Glass Worldwide articles at  

www.aigmf.com

GW AIGMF A4 Advert.indd   1 15/07/2019   13:23



22 Kanch | Vol. 7 | No. 2 | July-September 2019  



43		  Kanch | Vol. 8 | No. 3 | October-December 2020

		  www.aigmf.com

Originally published in Glass Worldwide, preferred international journal of AIGMF

Technology • Process Control

A 25% improvement is possible!
Twenty years ago, Netherlands-based XPAR Vision made its first steps into the global 
glass container industry, the first to introduce infrared sensor technology for hot 
end inspection and process monitoring. Subsequently, the company has become 
a specialist and market leader for hot end sensor and robot technology, with the 
overall ambition of assisting the global glass container industry to make its bottles 
and jars lighter and stronger, produced with zero defects and at higher speed. Paul 
Schreuders reported in Glass Worldwide (preferred AIGMF international journal).

that put pressure on becoming more flexible, while 
dealing with more complexity.

The answer to all these questions is to change traditional 
ways of operating IS machines: From mainly manual 
interpretation and control by humans to mainly machine 
interpretation and control by sensors, robots, data, artificial 
intelligence and automation. By doing so, a step-wise 
change in the level of forming process control will become 
feasible, while giving an answer to all challenges mentioned 
above.

 
The level of forming process control
Looking at a forming process today, many disturbances 
are affecting the glassmaking process. Think about cullet 
quality, viscosity, temperature, glass homogeneity, ambient 
temperature, deterioration and wear of material and even 
swabbing, job change, stop/start sections or bottle design. 

In the world of glass container forming with mainly 
manual interpretation and control, these disturbances lead 
to relatively high variations in the glass forming process. 
These high variations in the glass forming process result 
in bottles with variations in glass distribution or glass wall 
thickness, both vertically and laterally, of more than 50%. 
In the meantime, efficiency levels (pack-to-melt) are in the 
range of 85%-90%, which basically means that 10-15 of 
100 gobs cut do not result in a good bottle or jar (defects 
produced are 10%-15%). In the knowledge that the majority 
of defects produced originate in the variation of the glass 
forming process, variations in glass distribution or glass wall 
thickness also produced defects (figure 1). They are a main 
indicator for variations in the glass forming process and thus, 
for the level of forming process control.

A step-wise change but not overnight 
With mainly machine interpretation and control by sensors, 
robots, data, artificial intelligence and automation, a step-
wise change in the level of forming process control will 
become feasible. 

Simply think of differences between the two worlds of 
glass container forming; the old world with mainly manual 
interpretation and control by humans or the new world 
with mainly machine interpretation and control by sensors, 
robots, data, artificial intelligence and automation. This 
means, for example:
• Humans have different eyes and experiences, thus see 

things differently and certainly not consistently.
• Humans due to other tasks to execute can only review 

and check about 100 bottles in one hour, whereas 
production speeds nowadays are up to 40,000 bottles 
in one hour. Sensors can see every single bottle.

• Humans cannot be as accurate and consistent as 

sensors or robots. They cannot 
discriminate mm length differences 
of falling gobs (7m /second), 
while these differences have an 
effect on the quality of bottles 
and swabbing by humans in 
comparison to swabbing by robots 
is much less consistent and leads 
to much more forming process 
disturbances and thus variations, 
thus defects.

• Issues on any IS machine can be 
many and cavity-related, machine-
related, section-related or related 
to only front or only back gobs. 
How can any human continuously 
and accurately review 48 (12 x 4 
or 16 x 3) cavities?
Knowing these differences, it is not 

difficult to understand that in the new 
world, one is able to create a step-
wise change in the level of forming 
process control. Of course, this step-
wise change will not happen overnight. 

Step-by-step, one moves from 
a more experienced base to a more 
science-based solution and from more 
manual control to more automatic 
control. And yes, this new environment 
is more attractive for millennials and 
due to a higher level of automation, 
health and safety is becoming less of a 
burden, while flexibility and complexity 
are better taken care of. But most 
importantly, this ‘new’ forming process 

During the last few years, XPAR 
Vision’s ambition has become 
increasingly relevant for glass container 
producers, as they are confronted with 
the following challenges:
• Competition against other 

packaging materials and requests 
from major fillers to reduce the 
carbon footprint, thus driving 
productivity improvement and 
weight reduction.

• Legal requirements from (national) 
governments regarding health and 
safety.

• Attractiveness for younger 
generations, knowing existing 
working conditions and ambitions 
from the millennials, in other words 
how to maintain a good workforce.

• Changing customer requirements 

Paul Schreuders, Chief Executive Officer at XPAR 
Vision.

Figure 1: Glass wall thickness variation.
Figure 2: Infrared images measuring both vertical as 
well as lateral glass distribution.
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creates bottles and jars with much less glass wall thickness 
variations and much higher efficiency levels. Lighter and 
stronger containers, produced with much less defects at 
higher speed and less human dependency is the result. 

A 25% improvement is possible
Knowing the values of the indicators for the variations 
in the glass forming process, namely variations in glass 
wall thickness of more than 50% and defects produced 
of between 10% and 15%, there is a lot of room for 
improvement. Based on 20+ years of experience in the field 
of forming process and based on an unlimited number of 
good examples, the author dares to state that in the new 
world of glass container forming, with the correct tools, 
focus and ambition, the glass container industry is able to 
do 25% better than today! 

This 25% comes mainly from efficiency increases, 
weight reduction and speed increases and equalises a value 
of between Euro 3.5 million and 7 million per production line 
per year. And due to the origin (energy, materials, capacities), 
everybody benefits: Glass container manufacturers, users 
and last but not least, the planet. 

A recipe for change
Within this chapter, a recipe for change will be provided. 

Hot end forming: Quality focus: For a long time, hot 
end forming was steered towards putting as many bottles 
into the lehr as possible, without too much attention paid 
to their quality. Quality was a concern for the cold end. Hot 
end and cold end, naturally divided by the lehr and the lehr 
time, were like two different worlds. Consequently and in the 
case of quality issues, there was hardly any communication 
or feedback from cold end to hot end. And if there was any 
communication or feedback, the time delay due to lehr time 
made it ineffective. Due to this fact and in order to ensure 
good quality output to be sent to fillers, in any cold end area 
or warehouse, one finds a lot of pallets to be resorted. 

In order to create the new world of glass forming, it is 
necessary to admit that quality is made at the hot end and 
organise accordingly. Tools are available to support a proper 
quality focus at the hot end.

Use of IR sensors: The glass forming process is 
determined mainly by temperatures and exchange of heat. 
The result is a bottle or jar with a certain glass distribution. 
As infrared (IR) measures the thermal properties and the 
glass distribution of the newly formed container, IR is the 
best sensor for hot end bottle inspection.

By applying IR sensors, critical defects can be 
eliminated at the hot end (figure 2). Logically, implementing 
these devices is of help in improving the quality delivered 
to customers. Nevertheless, hot end sensors for bottle 
monitoring should not be used for inspection only. The 
reasons are obvious. First, these sensors are able to 
inspect many but not all types of defects. Moreover, like 
any inspection machine (at the hot end or cold end), no 
sensor will be able to be 100% effective for inspection. And 
last but not least, as every rejected bottle or jar is a direct 
loss of production time and energy, the focus should be on 
preventing defects to be produced. 

Reviewing all bottles produced allows for collecting 
signals. Besides defects, one can see shifts in glass 
distribution, both vertically and laterally, changes in verticality 
and shape of bottles etc. As these signals can be related 
to the cavity of origin, analyses can be converted in 
indications for cavity, section, front or back gob or machine 
performance. These indications allow for effective root cause 

analyses (learning, preventing) and fast 
remedial action in case of problems. 
Fast remedial action at the hot end on 
the basis of real-time information leads 
directly to an improvement of efficiency 
and is the starting point for improving 
the level of forming process control. An 
example is given in figure 3. 

Controlling glass distribution is 
the key to lighter and stronger bottles 
and jars, produced with (almost) zero 
defects at higher speed. Logically, 
controlling glass distribution requires 
continuous monitoring of bottles and 
jars produced and evaluating every 
action on the IS machine against 
changes in glass distribution. In order 
to effectively manage the forming 
process, glass distribution is the 
reference.

Lowering disturbances: Apply 
robots for swabbing: Disturbances, 
as mentioned previously, are root 
causes for forming process variations 
(glass wall thickness variations and 
defects). It speaks for itself that 
lowering the level and frequency of 
disturbances will be of great help in 
realising the ambition of lighter and 
stronger bottles, produced with zero 
defects and higher speed. 

For example, currently there is 
a lot of emphasis on swabbing. It 
is true that swabbing is one of the 
main disturbances in the glassmaking 
process. An example is given in 
figure 4. As such, swabbing is more 
an enemy than a remedy. Robot 
swabbing will reduce forming process 
variations and is of great help to an 
operator. The BlankRobot from XPAR 
Vision swabs moulds and neck rings 
in a very consistent way. Therefore, 
the variation in glass distribution 
(glass wall thickness) will be lower 
and critical defects due to swabbing 
will be zero. And thanks to automatic 
swabbing, the operator has more time 
to concentrate on the quality of the 
bottle or jar.

Use of other sensors: Besides 
IR for bottle inspection and monitoring, 
other sensors are also available today 
to be applied in the forming process. 
There are sensors that monitor the 
status of gob condition (weight, 
temperature, shape) at the area of 
gob cut, the status of gob loading 
(speed, length, time of arrival, position) 
just before the gob enters the mould 
and the temperatures of parison, 
moulds, plunger and neck ring. All 
data collected somehow relates to the 
quality of the bottle or jar produced. 
The more one knows about these 
relationships, the higher the level of 

forming process control. 
How to effectively lower glass 

wall thickness variations?: With 
the sensors mentioned above, the 
glass forming process is completely 
observed. One has enough information 
(data) relating to the forming process 
to be in control and to reduce glass 
wall thickness variation. On most IS 
machines, the operator is responsible 
for the quality of glass. All data given 
by all sensors must be processed 
by the operator and he must make 
the interpretation and conclusion. Is 
the forming process still ok or is any 
remedial action needed? This is not 
an easy job. Moreover, this is because 
the operator is already fully occupied 
with swabbing machine parts (50% of 
his time), conducting regular quality 
checks and changing worn parts. Even 
for skilled personnel, interpretation of 
all sensor data is difficult. 

For example, the operator looks 
at the IR charts and sees that the IR 
intensities for a certain cavity have 
been changed. In case he is well 
trained and experienced, the operator 
might conclude that the vertical glass 
distribution has been changed; the 
lower parts of the bottle are thicker 
and the neck/shoulder areas are 
thinner. This conclusion is correct but 
which remedial action should he take? 
Change the blank mould cooling? 
Change the contact time? Luckily, he 
has a sensor that measures parison 
temperature. From here, he sees the 
parison temperature is increasing. 
But if he looks at the other cavities in 
the section, he sees normal parison 
temperatures. As a result, he knows 
that mould cooling and contact time 
changes will not be an effective 
remedial action. So maybe gob 
loading? From the sensor measuring 
loading parameters, he looks at 
the length of the gobs and sees a 
decreasing length of the gob in time. 
At the hit point of the deflector, the 
coating is worn and the friction is too 
high, which reduces the length of the 
gob. His conclusion now is to replace 
the deflector as the effective remedial 
action. And indeed, after changing 
the deflector, the IR charts show that 
glass distribution is restored and the 
variation in the glass wall thickness 
reduced. But only for one cavity. Now, 
the operator must look at and deal 
with the other 35/47 cavities…. due to 
his many other tasks, he will not have 
enough time for this.

This example illustrates two 
important bottlenecks for reducing 
glass variation:
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• Operator skills and experience.
• Operator time spending limit. 
To give the operator more time to 
spend on the quality of the bottle and 
to reduce the variation, a swabbing 
robot is a great help for the operator 
(quite apart from his health and 
safety!). 

The other bottleneck is associated 
with the skills and experience of the 
operators. It takes a lot of training time 
and practice to utilise the potential 
benefit of the sensors. Also, nowadays 
experienced operators are retiring and 
valuable knowhow is leaving the shop 
floor with them. In order to effectively 
reduce glass variation, glassmakers 
should adapt to process artificial 
intelligence.

Process artificial intelligence 
(AI): In the last decade, artificial 
intelligence has grown into a mature 
technology. The breakthrough of AI is 
caused by new algorithms (methods) 
and increased computer power. The 
process AI uses all available sensor 
information and by means of the 
methods of AI, the interpretation of all 
this sensor information is performed 
automatically. The process AI informs 
the operator that the glass forming 
process needs attention and provides 
the operator directly with the correct 
remedial action. If the operator 
performs this remedial action, the 
glass variation will be quickly restored. 
Returning to the example of the 
worn-out deflector with process AI, 

instead of performing the described interpretation steps, the 
operator directly receives the following message: ‘Please, 
change the deflector of cavity 11 M’.

In this way, glass forming will be stable (more output) 
and the glass distribution variations will be much lower 
(more quality). Because the process AI continuously 
monitors all sensor information, the detection of an anomaly 
in the glass forming process is much faster than with an 
operator. As such, process AI is a necessity for making a 
step-wise change in the level of forming process control.

Automation: Another contribution is coming from 
automated control loops that compensate the drifting 
parameters of the glass forming process. A control loop 
uses the sensor data to see if the process variables are 
still at the setpoint values. The sensor observes, analyses 
and through feedback to the IS timing, the necessary 
adjustments are made. As the feedback is computer 
feedback, adjustments can be made within milliseconds. 
Even the very best operator/specialist will never be able to 
do this. 

Within the past few years, (hot end) automated control 
loops have become available for controlling gob weight, 
ware spacing, mould temperature, plunger process and 
vertical glass distribution. It is to be expected that in the 
near future, more control loops will become available. 

Experience shows that all different control loops once 
applied basically have the same positive effect; the process 
variation is reduced and the bottles show less shift in glass 
distribution and have less defects. These control loops help 
the operator. But do not forget that these automated control 
loops are not effective if the parts wear out. In this case, the 
operator must notice in time and replace the worn out parts.

Conclusion
A recipe for change has been provided, in order to create 
a new world of glass container forming. In this new world 
with mainly machine interpretation and control by sensors, 
robots, data, artificial intelligence and automation, a step-
wise change in the level of forming process control will 
become feasible. 

This step-wise change in the level of forming process 
control pays off: With the correct tools, focus and ambition, 
the glass container industry is able to do 25% better 
than today! Of course, this step-wise change will not 
happen overnight. Step-by-step, one moves from more 
experienced-based to more science-based and from more 
manual control to more automatic control. 

And yes, this new environment is more attractive for 
millennials and due to a higher level of automation, health 
and safety is becoming less of a burden, while flexibility and 
complexity are better taken care of. But most importantly, 
this ‘new’ forming process creates bottles and jars with 
much less glass wall thickness variations and much higher 
efficiency levels. Lighter and stronger containers, produced 
with much less defects at higher speed and less human 
dependency are the result. l

Figure 3: Birdswing detected and rejected. Root cause in swabbing. Improving swabbing leads to preventing 
this defect from being produced. 

Figure 4: Swabbing is a main disturbance in the glassmaking process and creates defects.
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Electric furnaces are a green 
alternative to traditional technologies 
based on combustion of fossil fuels 
and offer better thermal efficiency, 
lower emissions and the potential 
for advanced automation. The life of 
the furnace may be less than for gas 
furnaces but this offers the possibility 
of greater innovation. CAPEX can 
be lower once the costs of emission 
control are accounted for. With a 
reliable supply of renewable energy, 
electric furnaces have the potential to 
lower operating cost, while reducing 
emissions.

Cold-top all-electric furnaces are 
especially suited to manufacturing 
lines melting one glass type under a 
relatively stable load. Capacities as 
little as five tons/day and as much as 
150 tons/day are currently in operation 
and there is no technical reason 
why this rate could not be increased 
to 300 tons/day or more. Example 
applications include:
• Pharmaceutical (ampoules and 

tubing).
• Container (bottles and container 

ware).
• Tableware.
• Perfumery and cosmetics.
• Borosilicate glasses.
• Opal glass.
• Fibre and insulation products.
• HV insulators.
• Flat glass products.

A straightforward layout for 
simple operation
In all-electric melting, the raw materials 
are distributed evenly over the surface 
to form an insulating batch layer in a 
cold or semi-hot top vertical process. 
The materials are melted and refined 
as they are drawn down through a 
deep melting tank to exit at the throat. 

Innovating greener glass 
manufacturing technologies
Glass manufacturers have historically been concerned mainly about product quality, 
plant reliability, cost and energy efficiency. Today, they add to this the pressure to 
reduce emissions and increase sustainability. Fives, an international engineering 
group, has always been committed to an environmentally-friendly process. From 
fully electric furnaces to advanced forehearth design, pioneering glass melting and 
conditioning technologies have been developed for maximum thermal efficiency 
with minimum energy consumption. Alexandre Brusset and Andrew Reynolds 
reported in Glass Worldwide (preferred international journal of AIGMF).

This process ensures minimal heat 
loss. In fact, electric furnaces can 
reach very high thermal efficiencies. 
This high thermal efficiency and the 
system’s energy efficiency and low 
emissions are the main reasons why 
glass manufacturers choose electric 
furnaces. 

Furnace control is achieved 
through only a single main input 
parameter, power and leads to a 
process that can be readily automated.

Cost-effective option
Fives offers cold-top and mixed melt 
electric furnaces, as well as electric 
boosting, in its Prium E-Melt range: 
• Prium E-Melt cold-top vertical 

melter (CTVM) offers a cost-
effective option for the production 
of a wide range of glass types. The 
deep-CTVM format will produce 
exceptional quality glass with 
low fault concentration and high 
homogeneity. 

• Prium E-Melt mixed-melt (or warm-top) furnaces offer 
an alternative for situations in which cold-top operation 
is not possible due to high gassing of melting reactions 
(eg carbon-sulphur amber) or when greater output 
flexibility is required. They use a low power combustion 
system to heat the crown. Warm-top formats extend 
the applications of an electric furnace to situations in 
which electric melting would not previously have been 
feasible.

Prium E-Melt cold-top 
vertical melter.

Prium Oxy-Melt.
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Create the ideal furnace  
with electric boosting 
Increasing efficiency and reducing 
the furnace’s environmental 
impact are two of the key 
concerns for glass manufacturers. 
Electric boosters can improve 
melting efficiency and reduce 
fuel consumption, enabling 
glassmakers to design the 
optimum melting process for 
specific applications and increase 
output without adding to the 
furnace footprint.

Electric boosting is especially 
valuable when melting difficult 
glasses including ECR glass 
fibre and coloured glass but is 
applicable to all glass types. 
Fives uses numerical modelling to 
design the best electrode layout 
to optimise and control convection 
currents within the tank.

Ultimate control,  
optimum results
The strategic placement of 
electrodes, tailored to the 
design of the furnace, enables 
the group to achieve the best 
power distribution for individual 
applications. Fives uses advanced 
modelling techniques to plan 
not only the electrode array but 
also the burner configuration, the 
batch distribution/cover and the 
geometry of the melting tank. All 
this insight is combined to deliver:
• Increased output, without 

increasing the footprint. 
• Improved flexibility of furnace 

operations.
• Reduced emissions and less 

gas usage/waste.
• Improvement in overall energy 

efficiency.
• Reduction in crown 

temperature and therefore, 
increased furnace life.

High power capacity boosting 
Most are familiar with the 
application of electric ‘boosting’ 
as a means of increasing output 
without necessarily enlarging 
furnace footprint. However, it is 
becoming more common that fuel-
fired furnaces are conceived at the 
outset with high capacity electrical 
heating systems (‘super-boosting’) 
as an integral part of the design. 
These boosters, often with a large 
array of electrodes and multiple 
control zones, not only increase 
melt rate and improve glass quality 
but offer the possibility to steer 

Technology • Melting
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furnace conditions in order to maximise 
fuel efficiency over a broad range of 
conditions.

E-boosting takes advantage of what 
is known about the behaviour of melting 
glass and the heating effect. With most 
heat released near electrodes, a hot spot 
can be created that drives useful currents 
and opposes unwanted ones. Both the 
power profile and the furnace’s melting 
characteristics can be tailored to the 
application and can even overcome the 
limitations of the furnace geometry.

Although this technology is applicable 
to any type of furnace, to date Fives has 
focused its development efforts on fibre 
and float sectors. In E-glass fibre the results 

are particularly significant, since these furnaces typically 
use oxy-fuel in the melting process. The integration of oxy-
fuel combustion and electric boosting is a particularly good 
combination for minimising gas consumption and reducing 
emissions.

Oxy-fuel combustion
Oxy-fuel combustion increases furnace efficiency, reduces 
emissions and improves glass quality by creating a more 
stable process. The addition of oxygen to the fuel almost 
eliminates nitrogen from the oxidiser, which greatly reduces 
the mass flow rate of flue gas leaving the furnace. Oxy-
fuel technology is also a good option to limit the furnace 
footprint due to the absence of regenerators. 

Fives has more than 25 years’ experience in applying 
oxy-fuel combustion technologies to glass melting furnaces 
of all kinds, on greenfield projects as well as major rebuilds.
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Prium E-Boost.
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Prium Eco-Flex with HRA technology.

Combustion design  
and heat recovery 
The design of oxy-fuel combustion 
space is different and more flexible 
than conventional air-fuel furnaces. 
A vast range of oxygen and fuel 
injector solutions are integrated to suit 
each application and furnace size. 
The combustion space is designed 
to prevent hot spots, minimise the 
evaporation of volatile compounds, 
limit batch carryover and maximise 
heat transfer efficiency.

The Heat Recovery Area (HRA) is 
a patented energy saving solution that 
optimises the use of combustion heat 
for maximum thermal efficiency. The 
HRA’s clever layout forces flue gases 
to sweep above the batch blanket, 
transferring most of their usable heat 
and lowering their exit temperature. 
The design also limits the energy-
consuming ingress of cold gases into 
the high temperature combustion 
space. 

The Heat Recovery Area 
superstructure includes a lowered 
crown, which can be suspended or 
arched and flue exhausts that are 
specially designed to prevent batch 
carryover. The design is adaptable to 
all oxy-fuel furnace sizes and glass 
types.

Combustion reactant preheating
Fives is the first independent 
engineering company to integrate 
combustion reactant preheating in 
glass furnaces, in partnership with 
Air Liquide, to improve combustion 
efficiency. Oxygen and natural gas 
preheating is achieved by recuperating 
the residual heat contained in fumes 
using metallic heat exchangers.

Oxy-fuel combustion  
for glass conditioning
In collaboration with Linde and 
Corning Inc, Fives developed the oxy-
gas firing system to provide highly 
controllable heating of the side glass 
in a forehearth. The result is a more 
responsive forehearth, enabling users 
to achieve: 
• Increased glass throughput.
• Improved thermal homogeneity.
• Improved glass quality.
• Longer refractory life with volatile 

glasses.

Flexible hybrid furnace
Fossil-fuel driven furnaces are 
emissions-intensive. Electric boosting 
can help reduce the furnace’s carbon 
footprint but the balance of energy 
efficiency has typically been lost at 

around 30-50% electrical input – until 
now. Fives has designed a type of 
hybrid furnace - Prium Eco-Flex, 
incorporating its Heat Recovery Area 
(HRA) technology - to achieve up to 
80% electric boosting, which could 
reduce emissions by up to 60%.

Prium Eco-Flex addresses the 
disadvantages of gas combustion, 
while mitigating the limitations of 
all-electric furnaces. By replacing 
up to 80% of the natural gas with 
green electricity, furnace emissions 
are dramatically reduced but the 
additional benefit of this system is the 
ability to use high rates of recycled 
glass (up to 80%). For every 10% 
of cullet added to the mix, CO2 
emissions are reduced by 5% and 
energy consumption falls by 3%. 
These savings are not possible with 
electric furnaces, which cannot use 
large quantities of cullet.

Design for all types of  
glass container production
Previously, hybrid furnaces were 
limited by three things:
• High electrical energy ratios 

require a lower temperature 
above the batch layer.

• Separation of melting and refining 
and effective degassing of the 
melt, require higher temperature 
above the fining section (with free 
glass surface).

• High boosting input increases 
need for a strong thermal barrier 
(division between melting and 
refining).

This implies the need for a 
temperature gradient within the 
combustion chamber, which is 
difficult to achieve in a single 
combustion zone, especially with 
the burner/combustion configuration 
in an air-gas end-fired port furnace. 
Low temperature regions of the 
crown are prone to volatile attack 
and it can be difficult to control 
temperatures in an optimal way.

The hybrid furnace is designed to 
operate with the same quality level, 
from 15% to 80% electric boosting. 
It is not simply a case of fixing on a 
number and continuously operating 
at, say, 50% electric boosting – users 
can change the boosting ratio on the 
fly, without a production stop, down 
to a minimum of 15%. 

The Prium Eco-Flex uses 
the proprietary HRA principle to 
overcome these limitations. HRA 
technology lowers the crown height 
over the pre-heat zone to maximise 
the heat transfer between waste 

gas and the batch surface. In a conventional oxy-fuel 
furnace, this creates an energy saving of 8%-10% and 
reduces waste gas temperatures, benefitting secondary heat 
recovery and simplifying exhaust handling.

The HRA zone length can be adapted to suit individual 
needs and the whole system can be scaled to suit any 
capacity and container glass type/cullet ratios. Combustion 
can be adapted to either oxy-fuel or air-gas. l

Prium and HRA are registered trademarks of Fives. 
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Supplier Focus

Two projects were successfully 
completed on behalf of Piramal Glass 
in Kosamba at the beginning of the 
year, for example. This included the 
rebuilding of a 40 tons/day glass 
container furnace at the beginning 
of January. The project was finished 
in record time, six days ahead of 
schedule. 

Subsequently, an existing 100 
tons/day furnace at the Kosamba 
site has been enlarged to 145 tons/
day. This job involved the fabrication 
and erection of 300 tons of steel and 
the installation of approximately 2800 
tons of refractories, along with the 
erection of furnace cooling ducts and 
associated equipment. Work started in 
mid-February and was completed by 
mid-June. 

A greenfield furnace construction 
project has also been completed on 
behalf of SCHOTT Glass in Jambusar, 
India. Furnotherm was responsible 
for the fabrication and erection of 

Multiple furnace projects 
completed during Covid-19 crisis
Indian furnace contractor Furnotherm has successfully completed a series of 
construction projects for local glass plants in recent months, illustrating its ability to 
execute several projects simultaneously at different locations. According to Managing 
Director, Jogendra Singh in an article originally published in Glass Worldwide 
(preferred AIGMF international journal), much of this work was undertaken during 
the challenging social and business conditions created by the Covid-19 pandemic.

steelwork for the T66 project, along 
with refractory installation. Steel 
fabrication started before India’s Covid-
19 lockdown but refractory installation 
began during lockdown, in the third 
week of April. 

Separately, Furnotherm has 
extended the existing batch house at 
Jambusar. This involved the fabrication 
and erection of different silos and steel 
structures, plus the installation of batch 
house equipment. 

Two important projects are also 
being executed this year for Sunrise 
Glass in Surat, India. This includes 
the supply and erection of steelwork 
for a greenfield 225 tons/day furnace 
project, while also rebuilding an 
existing 180 tons/day furnace. 
Started at the end of May, the second 
project has involved dismantling and 
rebuilding the furnace. Construction 
was completed in record time, with 
production initiated at the beginning  
of July. l

Furnotherm offers a comprehensive range of furnace construction services, 
including draining, demolition, rebuilds, heat-up, steelwork, refractory installation, 
utilities, electrical and instrumentation work. 

INNOVATIVE SOLUTIONS
FOR THE GLASS INDUSTRY
We are all challenged to optimize or re-design our processes whilst 
improving our sustainability footprint. Our newest generation W-series 
press-blow lines are now powered by W-track™ data management 
software to drive process efficiencies and optimize energy consumption. 

We invite you to challenge us to take your process to the next level!
The Waltec team

servo controlled 
process movements

servo driven plunger
servo driven blank mould
servo driven bottom
servo driven neck ring and bottom rotation 

readable, recordable and 
repeatable process-parameters

better quality products
reduced job-change time
drastically reduced ramp up time for new articles

simple electronic 
control structure

fi eld-bus servo drives
no control cabinet on top of machine
full functionality of the disassembled single section
simple rotary slip ring for AC/DC- and data transmission

less energy consumption 
and environmentally friendly

fan air blank mould cooling
no more huge pneumatic cylinders
protects operators and environment
drastically reduced pneumatic exhaust air
saves up to 150.000 kWh per year for compressed air

more details: WALTEC.DE

PRESS-BLOW MACHINE
W-SERIES

WALTEC MASCHINEN GMBH  •  KRONACHER STR. 2A 
96352 WILHELMSTHAL (STEINBERG)  •  GERMANY 
T +49 9260 99010  •  INFO@WALTEC.DE

• Patented technology from WALTEC
• Powered by W-track™ 
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or

The All India Glass Manufacturers’ Federationpresents

SEND US ALL THE DRAWINGS AT

200
15,000

Salient Features of Glass:
- Natural
- Sustainable
- Transparent
- Permanent
- Fully Inert and 100% Recyclable
- Easy to Clean and Disinfect
- Easy to Clean and Disinfect
- Safest and Inexpensive Solution
- Glass Protects from Viruses
- Glass is Enviornment Friendly and Hygienic

Clean India Campaign

I’m Stronger

First Prize: ` 15,000       Second Prize: ` 10,000      Third Prize: ` 5,000

12th AUGUST 2020

Best entries will
  be published in:

Winners will be
announced on:

LAST DATE OF SUBMISSION: 31st July 2020

TERMS & CONDITIONS:
1.  The entrant should be aged between 7-16 years2. Drawing / Painting can be made on a sheet of paper or on a digital medium, like a laptop, tablet or smartphone. In any case, a 

soft/e-file in high resolution needs to be submitted with AIGMF3. All entries need to be mailed at info@aigmf.com with any Photo ID issued by Govt. (as Address and Date of Birth proof) 

or Passport or School ID, alongside email ID and contact number4. AIGMF has the rights to use the submitted drawings for its social media channels, newsletters, publications i.e., Kanch 

and Glass Worldwide, reports, etc.5. Any false information provided within the context of the contest by an entrant, concerning identity, address, telephone number, 

email address, ownership of right or non-compliance with these rules, will result in the immediate elimination of the entrant from 

this contest
6. The last date to submit the entries is 31st July 2020 (Date is subject to change)7. There is no entry fee for this contest

and at AIGMF website: www.aigmf.com

info@aigmf.com
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• Indian Glass Industry  
Investments Review

• Living Life on the Hedge 
– Managing Energy Price 
Risk

• New Heye Starwheel 
Inspection Machine 
Benefits Stoelzle

• Our Glasses and 
Coronavirus (Covid-19)

• IHS Markit World Soda 
Ash Conference

• India’s First Natural Gas 
Trading Platform – Indian 
Gas Exchange (IGX)

• Will Japan’s Hydrogen 
Strategy Help Carbon 
Neutrality Goals? 

• Bridging the Gap to 
Deliver  Future Furnace 
Designs

Special Feature 

Upcoming Events
• AIGMF Executive 

Committee Meeting (July 
31, 2020) via Video-
Conference
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Senior Principal Scientist, Glass Division, CSIR-Central Glass & Ceramic Research Institute (CGCRI), 
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K K SHARMA
President, NIGMA and Plant Head, HNG Neemrana, Rajasthan
Editor: MOHAN LALVANI
Complimentary copy for Members / Government Departments / NGO's and those connected with Glass 
Industry
Free online version at: www.aigmf.com/kanch.php

Charges for Print issue: 
Indian Companies: ` 125 per copy 

Annual Subscription ` 450
Foreign Companies: US$ 25 per copy 

Annual Subscription US$ 80

About the author: 
Jogendra Singh is Managing Director of Furnotherm 
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Special Feature Main Events: 2021 • Glass News

• Key Highlights of Union Budget of 
India 2021-22

�    Hkkjr ljdkj dk dsanzh; ctV% 2021&22
• Glass in Modern Architecture
• Some Aspects of Laminated Glass
• Enamel-based Digital Printing on 

Hollow Glass

• China Glass 2021 at Shanghai New 
International Expo Centre, China 
(May 6-9)

• glasstec 2021 at Dusseldorf, 
Germany (Jun 15-18)

• Glasspex and Glasspro India at 
Mumbai (Sept 23-25)

• 14th International Conference of the 
AIGMF at Mumbai (Sept 23)

www.aigmf.com

2nd Prize: Priyal Singh (13 years)8th Class student, Global City International School, Bangalore 

Drawing Competition 3.0- ‘Glass Protects’ (2020)

• The Future of  Skilled Trades is  
Digital

• The Glass Plant of the Future 
• A 25% Improvement is Possible!
• Innovating Greener Glass 

Manufacturing Technologies
• Multiple Furnace Projects Completed 

during Covid-19 Crisis
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Advertisement Tariff* 
Indian

Companies
(`)  

Foreign 
Companies 

(US$)

Ordinary Full Page 8000 225

Extra Inside Cover Page 9000 250

Inside Cover Page 10000 275

Back Cover Page 20000 450

Extra Folded Cover (front) Page 20000 450

Bookmark Advt. (both sides) 10000 300

Bookmark Advt. (one side) 6000 150

Centerspread (two pages) 20000 450

Half Page 5000 150

 Print area for Full Page Advertisement is 21.5 x 30.5 cm

 Print area for Bookmark Advertisement (one side) is 8 x 16 cm

GST as applicable.

Januar - März 2021 

Um Werbeflächen zu buchen, senden Sie eine E-Mail an info@aigmf.com bis zum 28. Februar.

In der Ausgabe wird ausführlich über die Sitzung des AIGMF-Vorstands, technische Artikel, Glass 
News, andere verbundene Veranstaltungen und vieles mehr berichtet.

ist die führende Wahl für Werbung 
in der Glasindustrie und verwandten 
Branchen. Mit mehreren Jahren 

Verlagserfahrung, unübertroffener 
Berichterstattung für die weltweite 
Glasherstellungsgemeinschaft mit aktuellen 
Nachrichten, Leitartikel und Beiträgen 
sowie Ausstellungen; KANCH ist das beste 
Medium, um mit Interessengruppen zu 
kommunizieren.

Wir verstehen Ihre Bedürfnisse als Branche 
und sind bestrebt Sie dabei zu unterstützen 
um Ihre Werbung so profitabel wie möglich 
zu gestalten. Dadurch werden auch Ihre 
Marke und Ihr Produktportfolio bekannt 
gemacht, indem wir Kontakte herstellen, 
die den Anforderungen Ihres Unternehmens 
entsprechen. 

Qualitativ hochwertiges Werbematerial kann 
zusammen mit einem Bankscheck in der 
erforderlichen Höhe, zahlbar an "The All 
India Glass Manufacturers' Federation", an 
den Sekretär der AIGMF am eingetragenen 
Sitz des Verbandes geschickt werden.

Es wäre ideal, wenn Sie Ihre Anzeige im 

hochauflösenden PDF-Format (mit automatisch 
aktivierter E-Mail-ID/Website-Adresse, falls 
vorhanden) senden könnten, damit die Leser 
Sie direkt mit einem einzigen Klick in der 
e-Version der KANCH / AIGMF-Website 
erreichen können. 

Ein Gratisexemplar von KANCH wird 
zusammen mit der Rechnung an alle Inserenten 
versandt. Diejenigen, die mehr als ein Exemplar 
wünschen, werden gebeten, ihre Anfrage im 
Voraus zu senden. 

Der Einfachheit halber kann die Zahlung auch 
per Banküberweisung erfolgen. 

Unsere Bankangaben sind unten angegeben:

Überweisung vom Ausland an:

Bank of Baroda, New York, SWIFT BIC: 
BARBUS33, FEDWIRE/ROUTING NUMBER: 
026 005 322, giving full particulars of Beneficiary 
i.e. 

Account No. : 05860400000062 

Name : The All India Glass Manufacturers’ 
Federation 

Bank : Bank of Baroda 

Branch : Parliament Street 

City : New Delhi, India 

Payment Instruction Message i.e. MT - 103 is 
to be sent to Bank of Baroda, IBB, New Delhi, 
SWIFT BIC - BARBINBBPAR

Überweisung von Indien an:

(Deposit Cheque or make NEFT- online 
payment)

Account No. : 0411156983 

Name : The All India Glass Manufacturers’ 
Federation 

Bank : Kotak Mahindra Bank 

Branch : G-39, Connaught Circus New Delhi 

IFSC Code : KKBK 0000214

GST wie zutreffend.

Eine Kopie der Bankberatung kann zum 
Abgleich an info@aigmf.com gesendet werden.
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*subject to revision
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MAXIMISE YOUR PROFIT

COMBINE SPEED AND FLEXIBILITY 
WITH SUPERIOR LIFETIME

High production speed
Fast job changes
Reduced downtimes
Robot option 
Clean design

WE ARE GLASS PEOPLE

www.heye-international.com
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