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Switch 
on A.I.

switch on 
benefits

We don’t blame you if you don’t believe us, 
so contact us today for a free trial

at your plant.

False reject reduction
saving large amounts of containers

Faster & easier job change
with only two parameters to set, 
no further expertise required

Improved inspection performance
with clear defects classification for 
process optimisation 



The future we see through. 

Innovation, technology and versatility make 
the BDF IS Machines the ideal solutions 
for high productivity, low maintenance effort 
and considerable energy saving.

IS ANGULAR 
ADV 1050-8050

6-8-10-12 SECTIONS AND TANDEM
IS 4 1/4”: SG-DG -TG 3”-TG 3 1/8”
IS 5”S: SG-DG-TG 85MM
IS 5 1

2”: SG-DG
IS 6 1/4”: SG-DG-TG 4 1/4”

8-10-12 SECTIONS AND TANDEM
IS-P: DG 6 1/4”-TG 4 1/4”

IS PARALLEL 
ADV 8050



eme.de sks.netsorg.de
Good things come in threes. From batch and cullet treatment to furnace 
building and equipment maintenance, the power of the SORG Group’s 
three interlocking rings creates one sustainable, full-service solution 
powered by the most advanced melting and conditioning technologies.

THE POWER
OF THREE
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Matter of 
TRUST

S.I.G.MA. S.r.l. - Locate Varesino - Italy - REFRATRADE S.r.l. - Locate Varesino - Italy - SIGMAREF SRLU - Plovdiv - Bulgaria www.sigmaref.it

#strongertogether
Despite the size of a group employing more than 100 people and with the fourth facility in Plovdiv in full 
operation, SIGMA is and remains a family-owned and managed company.

Passion, hard work, know-how, specialization and high reactivity are our key points, even if a long-lasting 
partnership and mutual trust with our Customers established over the years are our greatest strengths.

A unity of purpose and a natural alliance aimed at overwhelming together the challenges and difficult tasks 

http://www.sigmaref.it
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WALL COLMONOY 

 

A neering group, Wall Colmonoy 

“We are very proud of our long, storied 

over the years,” said William P. Clark 

Today, WALL COLMONOY remains 

Wall Colmonoy commemorates this 

Today, Colmonoy®

The facility specializes in manufacturing Colmonoy®, Wallex® ®

WWW.WALLCOLMONOY.COM

https://www.wallcolmonoy.com


Business News

WWW.BACCARAT.COM

ANNEALING Lehrs Molds pre-heating oven

www.vidromecanica.com    vidromecanica@vidromecanica.com 

BACCARAT  

M BACCARAT and 

Lorraine, France.

http://www.vidromecanica.com
mailto:vidromecanica@vidromecanica.com
https://www.baccarat.com
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VETROPACK  

B
VETROPACK

WWW.VETROPACK.COM

SGD PHARMA 

SGD PHARMA

https://www.vetropack.com


Business News

Don’t Waste Time 
in Your Laboratory.

SPT2 provides automated, sampling line 
pressure testing and volume measurement for 

glass containers around the clock.

One system built to streamline sampling, 
increase testing throughput, and reduce 

laboratory congestion in the plant.

Sampling Pressure Tester 2

Visit us on social.........      
www.agrintl.com  
+1.724.482.2163

making tradition.

quality and performance.

map. The upgraded feeders of the reno

further.

http://www.agrintl.com
https://www.sgd-pharma.com
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TIAMA  

 

W ith more than ten years of experience at the hot end, TIAMA

WWW.TIAMA.COM

ARDAGH GLASS PACKAGING  

 

 

ARDAGH GLASS PACKAGING

ed to reduce demand from the local grid equivalent to 

“We are pleased to see this important solar project for 

Ardagh in the future.”

Star®

“As an environmental leader in the packaging industry, 

only does this project advance Ardagh closer to our sus

https://www.tiama.com


Business News

Since 1998 Bohemi Chemicals supply Hot and Cold End coatings for glass bottles with a main focus on quality.

If you encounter problems in the quality of your glass such as scratches, white spots or blocked spraying 

CONTACT US TO REQUIRE YOUR SHIPMENT

bohemi@bohemichemicals.com                           www.bohemichemicals.com  

Monobutyl trichloride

double stabilization. Capable of 

closing the microfractures present 

in the glass.

Polyethylene emulsion.

Recommended for beer and wine 

bottles. 

Suitable for precious bottles as 

liquor, champagne or returnable 

containers to be sterilized.

environmentally conscious future.”

WWW.ARDAGHGROUP.COM

mailto:bohemi@bohemichemicals.com
http://www.bohemichemicals.com
https://www.ardaghgroup.com
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LA MAISON FRANÇAISE DU VERRE  

Parent company of Duralex® and Pyrex®

LA MAISON FRANÇAISE DU VERRE

alex® 

®

formance.”

WALTERSPERGER  

Verreries et Cristalleries WALTERSPERGER re

Verreries et Cristalleries Waltersperger thanked Jessie 

WWW.WALTERSPERGER.FR

https://www.waltersperger.fr


GLASS MACHINERY

LEHRn°
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BA GLASS 

B
Tiago joined BA GLASS

packaging.

WWW.BAGLASS.COM

SEFPRO 

SEFPRO

ment to acquire 

SEFPRO

WWW.SEFPRO.COM

https://www.baglass.com
https://www.sefpro.com


Zippe develops state-of-the-art cullet systems and post-consumer glass 
recycling plants. There is no doubt that glass recycling has a key role to play 
in the shaping of a sustainable tomorrow. It also makes economic sense. 
With a legacy spanning over a century in the glass industry, consistently 
pioneering industry innovations including glass recycling, we are there for you 
– right from the start and right back to the start.

T: +49 9342 8040
zippe@zippe.de 

right from the start

mailto:zippe@zippe.de
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SGD PHARMA 

 

SGD PHARMA

DSF REFRACTORIES & MINERALS 

A DSF REFRACTORIES & MINERALS 

shareholding of the group.

ship team.

DSF Refractories and Minerals Ltd is an independent refrac

England. The company is a leading producer of high alumina re

DSF is the largest shaped refractory manufacturer in the 

WWW.DSF.CO.UK

https://www.sgd-pharma.com
dsf.co.uk
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ENCIRC 

E
ENCIRC

Sean said the decision is another step closer to making decar

at Cheshire West and Cheshire Council approved the develop

future a reality.”

ash producer Tata Chemicals.

WWW.ENCIRC360.COM

KRONES  

 

K
KRONES

WWW.KRONES.COM

https://www.encirc360.com
https://www.krones.com
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AMETEK LAND 

A
mance and maximum return on investment over the life 

of their equipment.

AMETEK LAND

the measurement accuracy of the instruments.

protects the investment they have made in that equip

STARA GLASS 

 

STARA GLASS

WWW.STARAGLASS.IT

Linco Baxo 2.indd   1 17/01/24   10:14

https://www.ametek-land.com
https://www.staraglass.it


A WIDE RANGE OF REFRACTORIES

ALUMINA, SILLIMANITE 
MULLITE, ZIRCON, INSULATING 
BRICKS & SHAPES FOR FURNACE

ITEMIZED BLOCKS FOR 
WORKING END & FOREHEARTHS

EXPANDABLES FOR 
FEEDERS & STIRRERS

LINCO BAXO INDUSTRIE REFRATTARI SPA 
Corporate Headquarters 

Via C. Boncompagni 51/8 / I, 20139 Milan, Italy   |   Tel. +39-02-5520041   |   Fax +39-02-5694834
E-mail: info@lincobaxo.com  |   www.lincobaxo.com

since 1949

3 STATE OF THE ART FACTORIES SUPPLY A WORLDWIDE CUSTOMERS BASE

5 INTERNATIONAL BRANDS

Linco Baxo 2.indd   1 17/01/24   10:14

mailto:info@lincobaxo.com
http://www.lincobaxo.com
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TRICORBRAUN 

 

G TRICORBRAUN recently announced that it has acquired glass packaging provider Glassland. The 

and closure designs.

for customers.”

WWW.TRICORBRAUN.COM

HWI  

HWI

industry partnerships. These investments demonstrate 

Ross Wilkin, Calderys Senior Vice President of Americas, 

https://www.tricorbraun.com
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BA GLASS

B  BA GLASS

print and the further development of a circular economy.

recycling of glass.”

WWW.BAGLASS.COM

THINKHWI.COM

https://www.thinkhwi.com
https://www.baglass.com
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SCHOTT PHARMA 

A SCHOTT PHARMA

FEVE

Disappointment 

Unlike the European Parliament, the Council of the 

FEVE

Fair effort sharing by all materials to reduce packaging 

waste

Protect distinctive packaging designs

consumers, and to stand out on the shelves.”

Beef up recyclability measures

“Not all recycling has the same environmental value,” 

schott-pharma.com
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BACARDI AND HRASTNIK1860  

ABACARDI

®

HRASTNIK1860

mise on quality, has made all 

WWW.HRASTNIK1860.COM

Push for separate collection targets for all materials

WWW.FEVE.ORG

https://www.feve.org
https://www.hrastnik1860.com
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VETROPACK

V

Mario Berc, Director of the Technical Sector at VETROPACK 

ence Based Targets and the Supplier Leadership on Climate 

WWW.VETROPACK.COM

BA GLASS 

B
inaugurated.

suppliers, partners, employees and other stakeholders.

During the event, BA GLASS

WWW.BAGLASS.COM

https://www.vetropack.com
https://www.baglass.com
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ORORA  

 

F
ORORA

WWW.ORORABEVERAGE.COM

ARDAGH GLASS PACKAGING

ARDAGH GLASS PACKAGING

ter the commissioning of the N2 expansion project at the 

glass packaging, mostly due to changes in packaging for

industry in the Western Cape.

https://www.ororabeverage.com
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SEFPRO  

I
SEFPRO to produce a variety of 

The advantages of a flexible refractory line
®

®

Supporting Sefpro sustainability roadmap

WWW.SEFPRO.COM

WWW.ARDAGHGROUP.COM

https://www.ardaghgroup.com
https://www.sefpro.com
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VIDRALA

V
assumed in the Brazilian company.

VIDRALA

of our people and our project.”

WWW.VIDRALA.COM

https://www.vidrala.com
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SGD PHARMA 

S
explained that SGD PHARMA intends 

outlined the investment achievements 

access to the Corning Velocity Vial technology in the region.

Sterinity range of ready-to-use vials 

produces moulded glass and is market leader in glass 

https://www.sgd-pharma.com
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SCHOTT PHARMA 

 

SCHOTT PHARMA is introducing glass vials op

to the high thermal stress and other factors in the 

® freeze vials feature im

vials outperform standard vials, making them a dedi

Pharma companies are looking for an experienced partner in terms 

® 

freeze vials.

EVERIC®

https://www.schott-pharma.com
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SUCCESS STORY

Celebrating the 
installation of 
CAR-MET‘s latest 
furnace in Sweden 

37

With demand now soaring for plants 

that can use cleaner energy while 

driving growth, CAR-MET recently rose 

to the occasion by overcoming logistical 

challenges to successfully install a 

47-metre, electrically-heated furnace 

at Ardagh, Limmared. Assembled in 

just six days, its double-belt allows for 

simultaneous operations at various 

temperatures and glazes. 
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is essentially the producer. Within 
the left furnace, a product requir-
ing a certain temperature can be 
placed while simultaneously using 
the right furnace for a different 
product that requires a different 
temperature. This way the two 
furnaces can operate simultane-
ously with two different cooking 
temperatures and different glazes. 
As such, it comprises two fur-
naces in one, with a length of 47 
metres and two parallel belts of 47 
metres. An enormous, extended 

After the years of Covid, 
during which many in the 
industry had the collective 

sensation that everything had to 
come to a halt, the leadership team 
immediately noted a high demand 
from the market for new plants 
such that, as of today, the com-
pany has orders in-house span-
ning the entire 2024. The hope 
here is that the trend continues, 
that the innovative push persists 
- and, above all, that current need 
to reduce energy consumption 
and drive production with clean 
energy leads more companies to 
consider the opportunity of mod-
ernising existing plants to become 
more efficient and less energy-
consuming. Here Car-Met can 
already report a recent success 
story, which had it installing a new 
plant at Ardagh in Limmared, 
Sweden. Electrically-heated, and 
at 47 metres, it is perhaps the 
largest in the world. The plant 
itself consumes approximately 
2350 kW of electrical energy for 
heating and a further 140 kW 
circa for motor management and 
other purposes. Renewable ener-
gy sources are used to power 
the furnace, which will primarily 
be used for decorating Absolut 
Vodka bottles as well as other 
products.

DESIGN CHALLENGES
Being a large-size plant, one of 

the first challenges to overcome 
was that of finding the right deliv-
ery method to make everything 
fit. Each module of this plant 
filled a truck. Indeed it took a total 
of 19 trucks for transportation. 
This treats a double-belt furnace 
measuring 2.40m x 2.40m when 
divided precisely in two. A single 
structure that contains two fur-
naces, its design allows for greater 
flexibility for the glassmaker - who 

SUCCESS STORY



furnace which was assembled in 
just six days by a team of eight 
people, the plant itself now con-
sumes about 1000 kW instantane-
ously.

PREHEATING TIMES
While preheating times are the 

same as other furnaces, for Car-
Met the decoration temperature 
is always important as a refer-
ence. Once the first part of the 
furnace reaches the temperature 
of 680°C, the furnace is ready. 
By the time the glass reaches the 
end of the tunnel, the furnace 
has widely stabilised in tempera-
ture terms. Time varies depend-
ing upon on-site conditions but it 
typically ranges from one hour to 
about one and a half hours. The 
company always offers pre-testing 
to its customers at its facility. 
The furnace is fully constructed 
and preassembled. Car-Met con-
ducts all the tests to ensure that 
everything conforms to technical 
specifications. 

THE DECORATION PROCESS
The decoration process is more 

sophisticated as it involves higher 
working temperatures that range 
from the 550 degrees required for 
annealing to the 675 degrees need-
ed for decoration - which reaches 

39GMP&A 1/2024
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simplifying product use, reducing 
energy expenditure and increas-
ing life span over time. With a 
view to guaranteeing quality, all 
this has it looking after even the 
smallest detail.

IMPROVING GLASS 
QUALITY 

For a global market in which 
quality is necessarily a strategic 
element, Car-Met deems it to 
mark the point of convergence 
between productive and commer-
cial challenges, which are faced 
continuously - driven by the com-
pany’s seasoned experience and 
state-of-the-art technologies. By 
this approach, Car-Met meets the 
future with confidence thanks also 
to its extremely flexible industrial 
track-record as well as the advan-
tage of its continuing innovation - 
all within a framework that affords 
Car-Met the possibility to provide 
clients with the key ingredients of 
its signature quality whilst pro-
viding the plants they need and 
guaranteeing that delivery times 
are met.

ANNEALING LEHRS
Annealing lehrs are fed by gas, 

electricity or liquid fuels where the 
exchange may be direct, indirect 
or mixed. Not only. Plants are 
suited to working with the most 
precious of crystals and the most 
elaborate bottles - spanning all 
table glassware types. Here Car-

the limit of grading beyond which 
there is risk of material defor-
mation, which would necessitate 
technical expertise and the appli-
cation of more precise and sophis-
ticated technologies. Over the 
years the company has specialised 
in tunnel furnaces for glass tem-
pering. It also introduced to the 
market a system that performs 
both tempering and decoration 
functions - resulting in significant 
energy saving, given that temper-
ing involves a substantial energy 
consumption. The company’s 
founder, Antonio Zanin, sadly 
passed away in March of this 
year - prior to installation of the 
new 47-metre-long furnace. As 
today’s leadership team reports, 
his popular admonition to ‘never 

stop’ is now remembered espe-
cially today - which includes the 
willingness to accept challenges 
untiringly, to strive for continuous 
improvement and, above all, to 
always keep promises. To quote 
Zanin himself: ‘A promise made 
is worth more than a signature.’

CONTINUATION OF A 
PRIZED LEGACY

Following in the footsteps of 
Zanin’s proud legacy, all Car-
Met products are now attentively 
followed and checked through-
out production from design to 
realisation to the final step of 
on site start-up. The company 
is also committed to researching 
and developing cutting edge tech-
nical solutions that are aimed at 
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and therefore not as dangerous. 
Of course, this process will select 
the products of the highest qual-
ity. Either way, scrap tempered 
glass or recovered glass would be 
recycled countless times and can 
be mixed at the time of compo-
sition. This signifies important 
advantages for the everyday use of 
glass articles to which glass indus-
tries necessarily will have to pay 
attention. Here’s why Car-Met 
believes that this process, espe-
cially if applied to tableware and 
to technical glass, offers great pos-
sibilities for the future. Indeed the 
company provides careful devel-
opment and accurate planning, 
having even created a suitable 
division that’s dedicated exclu-
sively to the toughening market 
and its applications. 

INSTALLATION
Car-met’s dedicated techni-

Met satisfies the needs of modem 
glass companies, putting both 
its experience and its technology 
fully at their service. Indeed, with 
a belt width ranging from 60 cm 
to over five metres, the company 
can satisfy every kind of produc-
tion requirement.

DECORATING LEHRS
The delicate world of decora-

tion requires great attention to 
detail. Nothing is left to chance, 
with everything carefully planned 
and researched with a view to 
reaching the best results. Here 
Car-Met has been offering its ser-
vice for the decoration of hollow 
glass since the earliest days of the 
market. The company’s uniform 
temperature has grown jointly 
with its developing relationships 
with clients as they excel at deco-
rating -both together as well as 
individually- in applying new tac-

tics to reduce expenditure while 
facing the modern needs of new 
applications - an exceptionally 
successful triptych to which Car-
Met is now proud to lay claim.

TOUGHENING
Whereas annealing process 

removes tensions from the glass 
after forming, a toughening line 
restores the tension of the glass 
itself. By means of this toughen-
ing process, the plant -both on 
belt and spindle- facilitates an 
increase in mechanical and ther-
mal resistance of hollow glass arti-
cles - making each safer for use as 
well as application in our modern 
day lives. Thanks to this process 
the article becomes two to three 
times more resistant to mechani-
cal shock than any other annealed 
product with fragmentation after 
a fall being also controlled - the 
glass pieces being extremely small 
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Cross-conveyor
With water-cooled supporting 

beam - guaranteeing linearity and 
performance.

Mould preheating ovens
Gas or electricity-powered 
heating with electronic temper-
ature control;
Provided with a cart to down-
load and load moulds into the 
chamber.
(internal dimensions cm 

100x130xh. 50, variations on 
request)

Scrapers
With wear-proof steel bottom
Without the use of basalt
Provided with special blades, 
activated by a high resistance 
concrete chain, built exclusive-
ly from our own design.
Complete with rotation control 
device, torque limiting device 
and emergency stop.

Brush
Special brush for belt cleaning

Control cabinets
Upon request of the client, all 

company plants may be provided 
with different control systems:

Only thermal regulators
With thermo regulators and plc
With pc onboard the machine
With pc supervision from a 
distance
Both brands and component 

models can be agreed upon with 
the client. 

cal team is dedicated to both 
machinery operation and site 
direction - ensuring careful spare 
part management, professional 
customer care, helpfulness and 
collaboration at all maintenance 
interventions as well as change 
and reconditioning of plants 
related to its production range 

- even when produced by other 
companies.  

Stackers
2 axes mechanical driven
  3 axes servo driven 
With a water or air-cooled bar,

and upon request, with a counter-
bar. 
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SUCCESS STORY

IN FOND MEMORY OF 
ANTONIO ZANIN

Born in 1931, Antonio Zanin is remembered in the glass world today as a 
true pioneer. After migrating over his work life from metalwork to glass, Zanin 
applied his great dedication to glassworkers worldwide - overseeing produc-
tion at the company’s premises while constantly visiting clients worldwide. 
Always proud of his creations and the results he achieved, Zanin passed 
away in March 2023. His extraordinary know-how lives on now in the hands 
of his heirs to continue along his path based upon the signature principles 
that characterized his exemplary professionalism. Zanin established Car-Met 
in 1972 together with two partners. Initially 
operating as a metal carpentry company, 
it was the company’s proximity to a glas-
sworks that soon led to its involvement in 
supplying the glass industry. With Zanin’s 
oversight, Car-Met evolved over the 
years from providing metal structures for 
warehouses and buildings to meeting the 
demands for metal structures in melting 
furnaces. As time passed, the company 
expanded its operations to include proper 
annealing furnaces, with the transition from 
annealing furnaces to decoration furnaces 
and tempering lines occurring swiftly.

Via Cavour, 9 
31010  Cimetta di Codognè  

TV - ITALY
Tel. +39 0438 794 784
Fax. +39 0438 795 320

E-mail:info@carmetspa.it 

www.carmetspa.it

CAR-MET

mailto:E-mail:info@carmetspa.it
http://www.carmetspa.it
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INSPECTION 

Towards 
environmental 
optimisation: IRIS 
shifts glass 
inspection paradigm 

43GMP&A 5/2023

As was recently explained at 

ASEAN Glass’ 45th Conference by 

Asia Technical Support Manager 

for IRIS Inspection Machines Asia 

Alexandre Tan, inspection was 

seldom highlighted as a linchpin of 

decarbonization within the world of 

intelligence quickly proved itself a 

game changer in the area. 

Atransformative technol-
ogy, AI is not merely 
refining inspection pro-

cesses. More significantly, it is 
orchestrating its own ‘strategic 
dance’ by which waste is being 
minimised while the carbon 
footprint of glass production 
is diminishing. The imperative 
to enhance environmental per-
formance within the industry 
extends beyond commercial 
success - likewise resonating 
with the crucial need to con-
serve energy and curtail emis-
sions. Non-saleable glassware, 
which is notoriously wasteful 
in time, money and resource 
terms -not to mention raw mate-
rials and energy- underscores 
the pivotal role of production 
efficiency. Here the metric of 
choice for efficiency assessment 
is the pack-to-melt ratio, widely 
embraced by glass manufactur-
ers as the quintessential meas-
ure in refining environmental 
impact - whether the power 
source be renewable or finite. 
The entire glassmaking process 
from quarrying and raw material 
supply to batch mixing, melting, 
forming, transportation, pack-
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leveraging artificial intelligence to 
overcome such challenges.

GLASS INSPECTION AND 
THE WONDERS OF AI 

A stalwart in AI integration 
within its systems, IRIS has been 

at the vanguard of its develop-
ment since 2018. Indeed the 
company’s foray into empow-
ering its technology through 
‘learning capacity’ has master-
fully revealed the intricate work-
ings of the human brain. With 
its ability to discern critical 
defects from imperfections, AI 
assumes the role of a discerning 
glass expert - with ramifications 
extending beyond productiv-
ity and quality to a more subtle 
impact upon the energy foot-
print of glassmaking.

AI-driven inspection intro-
duces a richer classification of 
defects, discernment of critical 
defects, a calibrated tolerance 
for acceptable blemishes and 
a significant reduction in false 
rejections - all accompanied by 
expedited corrective actions. 
Besides, the precision achieved 
by AI in defect identification 
stands in stark contrast to the 
legacy approach that had inspec-
tion machines lumping together 
various defects under a single 
rejection rate.

THE EVOLUTION OF 
IBOT: PINNACLE OF AI 
INTEGRATION

With R&D endeavours at IRIS 
delving deeper into the glass 
manufacturing process, their cul-
mination has been the creation of 
iBot - an intuitive tool tailored to 
offer ultra-comprehensive analy-
sis for operators and managers 
across hot-end, cold-end and 
quality control teams. iBot tran-
scends the capabilities of conven-
tional Manufacturing Execution 
Systems (MES), providing 
real-time predictions of process 
defects as well as immediate com-
munication with hot-end lead-
ers and operatives for corrective 
action. iBot’s prowess lies in its 
ability to assimilate data from all 
Evolution machines connected 
to it, encompassing adjustment 
parameters and measured values 
for each inspected bottle. This 

ing and inspection generates 
carbon emissions. While it may 
seem that inspection machines 
indirectly contribute these emis-
sions through electricity con-
sumption -as compared to the 
hot end- further investigation 
shows a potential to catalyse 
decarbonization throughout the 
entire production process.

THE COLD END: PRECISION 
IN DEFECT REJECTION  

Refinement in inspection pro-
cesses goes beyond a mere super-
ficial enhancement of reject rates. 
Instead it translates 
to a meticulous 
rejection mecha-
nism - elevating the 
pack-to-melt ratio. 
This, in turn, facili-
tates swift responses 
at the hot end, the 
primary CO2 emit-
ter - thereby enabling 
source-level rejec-
tion reductions. Here 
precision in rejection, 
driven by improved 
communication with 
the hot end, ensures 
that only bottles that meet the 
specifications will reach custom-
ers. It simultaneously accelerates 
changes at the hot end - resulting 
in the production of fewer unsale-
able bottles from the outset. While 

INSPECTION 

the industry once prided itself in 
reusing factory cullet, false rejec-
tions impose the need to melt 
glass twice in order to produce a 
single flawless bottle. Nuances in 
the market further complicate the 
imperfection tolerance equation. 
Industries with stringent cosmet-
ic quality requirements, such as 
perfumes, naturally expect higher 
rejection rates in comparison with 
sectors like food and beverages. 
Here, for IRIS, eliminating false 
rejection comes as a key objective 
as the company sets its sights on 



will positively impact the carbon 
footprint of the glass industry - 
and profoundly at that. 

real-time processing equips iBot 
to offer adjustment priorities for 
each machine while prioritising 
the main defects. Yet beyond 
mere defect identification, iBot 
identifies production drifts sec-
tion by section - facilitating 
proactive corrective actions as 
it averts critical limits and rejec-
tion. Here iBot essentially har-
nesses the full potential of AI 
to deliver exceptionally-detailed 
analyses, repeatability, accuracy, 
predictions of drifts and systemic 
defects, as well as accurate infor-
mation regarding defect origin 
and criticality. Its seamless setup 

14 Rue du 35ÈME Régiment d’Aviation
69500 Bron

FRANCE
Tel.: +33-4-72783527

E-mail: contact@iris-im.fr

www.iris-im.com

IRIS INSPECTION 
MACHINES

ensures swift adaptability for job 
changes - making it a potent tool 
for monitoring performance and 
effecting prompt changes.

Indeed comprehensive AI 
deployment translates into error 
prevention - signalling a boost 
in the pack-to-melt ratio whilst 
offering critical insights for future 
manufacturing and conservation 
of energy, effort and resources 
- all to enhance productivity ulti-
mately. Recognizing the pivotal 
role of inspection in the indus-
try, IRIS remains confident that 
reducing rejection rates as a high 
pack-to-melt ratio is maintained 
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CELEBRATION

Glass furnace 
at Casablanca: 
BDF Industries 
and SEVAM 
jointly jubilant
BDF INDUSTRIES and SEVAM 

recently marked a milestone 

together with the successful 

ignition of a glass furnace at 

Casablanca after a winning 

collaboration that started 

just under two years ago. 

Showcasing technical expertise 

and a dynamic partnership, 

their shared project overcame 

challenges thanks to seamless 

cooperation - a veritable 

beacon of excellence for the 

glass manufacturing industry.

46 GMP&A 1/2024



allowed BDF Industries to suc-
cessfully navigate and conquer 
these challenges. This ensured 
adherence to the meticulously 
planned schedule.

BENCHMARKING 
ACHIEVEMENT

In sum, as the flames flicker in 
the SEVAM glass furnace, casting 
a warm glow over Casablanca, 
the collaboration between BDF 
Industries and SEVAM emerges 
as a beacon of excellence in the 
glass manufacturing industry: an 
achievement that is not only a 
testament to technical prowess 
but also to a celebration of a part-
nership that has been founded 
on trust, collaboration and the 
pursuit of elevated quality. Here’s 
why BDF Industries recently 
expressed its gratitude to SEVAM 
for being such a valued collabora-
tor along this journey of innova-
tion and success. 

In a successful collaboration 
with SEVAM, BDF Industries 
recently marked a significant 

milestone in the glass manu-
facturing landscape. Ignition in 
Casablanca, Morocco, of the 
SEVAM glass furnace symbolises 
the realisation of a project that 
was initiated back in mid-2022. 
It underscores the synergy, trust 
and shared commitment between 
these two major players within 
the sector. Transcending con-
ventional business dealings the 
partnership evolved into a harmo-
nious collaboration characterised 
by mutual respect and a shared 
vision for excellence.

TEAMWORK THAT 
EXTENDS BEYOND 
COLLABORATION

Here BDF Industries took on 
the intricate task of engineer-
ing, supplying and constructing 
Furnace 1 - a task entrusted to 
it by SEVAM. This is a cutting-
edge End Fired Furnace with 
three production lines - all ded-
icated to meticulous container 
glass manufacturing. The com-
prehensive scope of supply cov-
ered such critical components 
as refractory materials, precision 
steel structures, vital equipment, 
advanced combustion systems, 
state-of-the-art batch chargers, 
conditioning zones, water cooling 
systems and the processes of erec-
tion, tempering and commission-
ing. Indeed the success of BDF 
Industries extends well beyond 
tangible results to the exceptional 

quality and innovation incor-
porated into the project itself. 
Thanks to SEVAM’s unwavering 
trust, the collaboration was more 
than a transaction - being also 
a dynamic partnership that was 
fueled by open communication, 
shared objectives and a mutual 
commitment to excellence.

A RECIPE FOR SUCCESS
Expressing gratitude for the 

collaborative spirit that defined 
the partnership, BDF Industries 
acknowledged SEVAM’s piv-
otal role in the project’s suc-
cess. Here seamless cooperation 
between the two companies, in 
strategic decision-making and 
on-site execution, significantly 
contributed to the efficiency and 
timely completion of the project. 
Despite the challenges posed 
by the relatively brief worksite 
period, including a demanding 
erection timeline, the dedicated 
efforts of both teams and unwa-
vering support from SEVAM 
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Viale dell’Industria, 40
36100 Vicenza - VI - ITALY

Tel.: +39 0444-286100
E-mail: bdf@bdf.it

www.bdfindustriesgroup.com

BDF INDUSTRIES SpA

mailto:bdf@bdf.it
http://www.bdfindustriesgroup.com
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Hydrogen 
revolutionises 
commercial 
glass production: 
HRASTNIK1860      
breakthrough
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In a groundbreaking achieve-
ment for the glass packag-
ing industry, Hrastnik1860, 

a member of Vaider Group, 
recently accomplished the suc-
cessful industrial production of 
premium glass bottles - all while 
using hydrogen as a primary 
energy source. A truly histor-
ic milestone, not only does this 
mark a pioneering integration of 
hydrogen into the glass manu-
facturing process. It also posi-
tions Hrastnik1860 as a leading 
European producer of top-tier 
glass packaging - thereby spear-
heading a green transformation 
within the industry.

BREAKING RECORDS
With its impressive 60 per-

cent hydrogen content employed 
in the glass melting process, 
Hrastnik1860 has succeeded in 
reducing the direct carbon foot-
print of the melting procedure 
by over 30 percent - a feat that 
significantly surpasses standard 
industry practices. Such a tri-
umph not only solidifies the com-
pany’s standing as a trailblazer in 
high-quality glass production. It 
further underscores its commit-
ment to environmental sustain-
ability.

Addressing previous reserva-
tions about the feasibility and 
economic viability of produc-
ing premium glass with a sub-
stantial proportion of hydrogen, 

Hrastnik1860 has unequivocally 
dispelled these concerns through 
its groundbreaking development. 
Indeed the company’s success 
here affirms that the replacement 
of natural gas, the conventional 
energy source in glass produc-
tion, is not only possible but 
entirely in alignment with exist-
ing quality requirements. 

WORDS FROM THE 
LEADERSHIP TEAM

Said Tilen Sever, Director of 
Development, Technology and 
Innovation: ‘Tilting the hydro-
gen content in the mixture with 
natural gas beyond 50 percent 
significantly affects the combus-
tion characteristics of the mix-
ture. However, we have success-

fully used hydrogen on individual 
burners up to 100 percent, with 
an average usage of 62 percent 
for melting.’ Crucially, too, Sever 
emphasised that ‘the combustion 
efficiency when using hydrogen 
was similar to that of natural gas. 
Indeed hydrogen had no signifi-
cant impact on the clarification 
and discolouration of the glass, 
thus allowing us to maintain 
product quality within existing 
technological limits.’ 

Said Matevž Fazarinc, 
Executive Director of Steklarna 
Hrastnik: ‘Reducing the car-
bon footprint has been one of 
our central strategic goals for 
a long time. Prior to the use of 
hydrogen, other steps were taken, 
such as reducing the propor-
tion of natural gas consumption 

Setting current industry trends in sustainability, HRASTNIK1860 

has become a leader in green glass. With packaging that 

includes premium bottles fueled by 60 percent hydrogen 

-which reduces the carbon footprint by over 30 percent- the

company now plans to expand low-carbon glass production

- cementing its commitment to environmental responsibility

as it continues to shape the industry’s future.
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the Vaider Group and Steklarna 
Hrastnik.’

LOOKING AHEAD
Steklarna Hrastnik plans to 

build upon this success by initi-
ating new production series for 
strategic partners in 2024. Initial 
estimates project that the share of 
low-carbon glass packaging, pro-
duced with hydrogen and other 
sustainable technologies, could 
constitute up to 15 percent of the 
company’s total production in 
the coming years. This ambition 
not only solidifies the company’s 
commitment to sustainability but 
also expresses the joint ambition 
of Vaider Group and Steklarna 
Hrastnik to shape the future of 
environmentally-responsible 
glass production.

in favour of electricity produced 
from renewable sources (photo-
voltaics), including a significant 
portion from our own produc-
tion. Now, we are adding hydro-
gen to demonstrate that we can 
truly introduce alternatives in 
production processes to reduce 
the use of fossil fuels.’

The strategic move towards 
sustainable practices aligns seam-
lessly with the evolving preferenc-
es of end consumers, who increas-
ingly seek environmentally con-
scious products. This trend has 
not gone unnoticed by Steklarna 
Hrastnik’s strategic partners and 
prestigious brand owners, rein-
forcing the notion that continuous 
innovation towards decarbonizing 
production is becoming a pivotal 
competitive advantage in the glass 
industry.

Peter Čas, CEO of Steklarna 
Hrastnik and Vaider Group, 
expressed confidence in the com-
pany’s trajectory by asserting ‘its 
rightful place among the lead-
ing producers of premium glass 
packaging, which is not only of 
exceptionally high-quality and 
aesthetically refined but also the 
most sustainable.’ Čas went on 
to say that ‘this market posi-
tion is by no means given to us; 

we earned it through strategi-
cally-planned and successfully-
executed transformation of the 
glassworks years ago, targeted 
and extensive investment cycles, 
hard team work, and continuous 
innovation. All of this has led 
to proudly presenting the best 
practices of sustainable produc-
tion, pushing boundaries in the 
entire industry, and thereby set-
ting new trends. These are excel-
lent foundations for the contin-
ued successful development of 

14 Cesta 1 Maja
Hrastnik 1430 - SLOVENIA

Tel.: +386 35654600
info@hrastnik1860.com

www.hrastnik1860.com

STEKLARNA 
HRASTNIK, d. o. o.

ABOUT HRASTNIK1860 
A member of Vaider Group with two production units located in 
Hrastnik, Slovenia, and more than 160 years of tradition, Hrastnik1860 
is a renowned global partner in the development and manufacturing 
of world-class engineered glass products. The company is famous 
for creating technically-demanding bottles, primarily in the spirits 
segment, and offers an extensive range as a full-service solution 
partner - from R&D and consulting to innovative design, prototyping, 
manufacturing, decoration and reliable delivery.
Being made of top-quality glass, HRASTNIK1860’s products are 
acclaimed for their perfect crystal shine and are entirely free of heavy 
metals. These products are distinguished by a combination of style 
and quality, ranging from traditional designs to innovative, award-
winning solutions that have received recognition and won prestigious 
awards such as the Red Dot Design Award, German Innovation 
Award and other design-related honours. Hrastnik has also been 
honoured with the EcoVadis Gold Medal and Platinum Certificate for 
its sustainability efforts.
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ThicknessPen™ 
- an easy way to 
measure thickness, 
courtesy AGR

A must-have for competitive industries that prioritize 

quality control and productivity, AGR’s  ThicknessPen™ has 

dual-mode precision. Whether in magnetic or capacitance 

mode, this portable device ensures both accuracy and 

versatility. Its rugged, water-resistant design suits diverse 

environments, while Bluetooth connectivity and its very 

ThicknessPen™ is designed to provide high 

accuracy measurements yet withstand the rigours 

of the industrial environment whether in the 

laboratory, on the factory floor or in the field
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There’s now a new tool on 
the market to help manu-
facturers measure thick-

ness and manage material dis-
tribution. The ThicknessPen™ 
from AGR international offers 
an innovative approach to 
portable thickness measure-
ment - providing easy, non-
destructive and highly accurate 
thickness measurement of all 
types of non-ferrous products. 
The device was developed 
to address the multiple and 
diverse thickness measurement 
applications of the production 
environment, featuring a light-
weight compact size that offers 
unlimited portability. Its rug-
ged design is water and drop 
resistant, making it ideal for 
use anywhere from the labora-
tory to the plant floor to a wet 
environment at some job site in 
the field.  

DUAL MODE DESIGN
With its patent-pending, 

dual-mode operation the 
ThicknessPen™ differs from 
other measurement devices, 
offering users the option to 
measure using either a mag-
netic or capacitance mode - 
whichever is most appropriate 
for the application. This affords 
a unique advantage - offering 
versatility in comparison to so 
many products in this mar-
ketplace while still providing 
the precision necessary for the 
laboratory, as well as the port-
ability, ruggedness and safety 
for use on the production floor.

With its magnetic mode, a 
target ball is used during meas-
urements that are similar to 
other magnetic gauges. This 
offers pin-point measurement 
with a level of precision equal 
to or exceeding traditional mag-
netic devices but with greater 

simplicity and reliability. Unlike 
other magnetic-based systems, 
there is no need for multiple ball 
sizes to span the measurement 
range. On the ThicknessPen™ 
only a single ball size is used 
over the entire range, thereby 
eliminating the need for mul-
tiple calibrations and decisions 
regarding the proper ball to use 
for an application. Advanced 
design of the device incorpo-
rates a low strength, integrated 
magnet that remains unaffected 
by nearby ferrous items and 
doesn’t carry the risks associ-
ated with probes that use strong 
magnetic fields. This mode 
is ideal for laboratory work, 
measuring intricate areas of a 
product where either pin-point 
or routine measurement of all 
types of non-ferrous materials is 
desired. The low-strength mag-
netic approach is also advanta-
geous when measuring such soft 

ThicknessPen™ can be used in its docking 

station for bench-top measurements or 

on its own, as a portable device wherever 

critical measurements are required.
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615 Whitestown Road
Butler - PA 16001 - USA
Tel.: +1-888-247-8170
Fax: +1-724-482-2767

E-mail: service@agrintl.com

www.agrintl.com 

AGR 
INTERNATIONAL, 

Inc.

container and filling industry 
with technologically-advanced 
products for quality control and 
productivity improvement.

In sum, the most notable fea-
tures of ThicknessPen™ include:

  Dual mode operation
  Compact and lightweight
  Rugged, drop and water-
resistant construction

  Easy, intuitive operation
  Bluetooth-enabled 
  tablet compatible 

materials as foam and paper-
board products. 

The capacitance mode, on 
the other hand,  provides the 
means to perform single-sid-
ed measurement without the 
need for a target ball. This is 
ideal at-the-line or for meas-
urements in the glass plant or 
at customer sites where port-
ability is desired and the risk 
of product contamination or 
inconvenience of using a target 
ball or ultrasonic coupling fluid 
is a concern. This mode offers a 
quick, ‘touch and go’ approach 
and is compatible with most 
non-metallic items. It’s espe-
cially applicable for measuring 
large containers as well as such 
products as glass and plastic 
sheets and panels or large parts 
where the use of a target ball 
is impractical. In many cases, 
measurements traditionally per-
formed with ultrasonic methods 
can also be performed with the 
ThicknessPen™. Its portability 
and rugged construction pro-
vide further advantages as well 
as compatibility with the pro-
duction environment. 

So whether using the mag-
netic or capacitance mode, the 
ThicknessPen™ can be adjusted 
to take measurements in several 
ways. These include the cap-
ture of a single measurement, 
a scan over a surface to collect 
multiple samples or min/max 
measurements that will identify 
the thinnest or thickest points 
over a measurement area.

APP-BASED, BLUETOOTH 
ENABLED

With the ThicknessPen™ 
App, a laptop or tablet becomes 
both data display and work cen-
tre for system management and 
operations.  Through the App, 
an operator can do a host of 
operations, such as job creation 
and naming, recall of an existing 
job, data capture and storage. 
Measurements can be viewed 

in real-time and easily captured 
for data processing. In addi-
tion, all basic ThicknessPen™ 
management functions can 
be conducted with the App - 
including calibration, unit and 
mode selection.  With the App, 
system software never goes out 
of date and upgrades are easily 
managed. 

Utilizing Bluetooth tech-
nology, the ThicknessPen™ 
requires no cables or wires for 
its operation. When the pen is 
used remotely without a phone 
or tablet, data can be easily 
transferred from the pen and 
stored in the App upon return 
to the base station. However, 
if a wired connection is pre-
ferred, a USB cable is supplied 
with the device.

AGR products are designed 
to assist container producers, 
converters and fillers to stay 
competitive - all whilst meeting 
the increased quality demands 
of today’s changing world. 
As an industry leader, AGR 
is committed to providing the 

With the ThicknessPen™ App, a 
laptop or tablet becomes your data 
display and work centre for system 

management and operations.  

mailto:service@agrintl.com
http://www.agrintl.com


Crafting distinction:  
OCMI-OTG 
advancements for 
vials and cartridges 
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TECHNOLOGY BREAKTHROUGH

Aworldwide leading sup-
plier of borosilicate glass 
tube processing lines for 

pharma and medical containers, 
OCMI-OTG recently shared 
its insights and the technical 
specifications on its FLA18-
9-LF518 vials and cartridges 
complete line - a breakthrough 
technology the group launched 
less than two years ago, it has 
already been chosen and appre-
ciated widely on the market, 
which quickly recognized it as 
a major step forward in vials 
and cartridges automatic pro-

duction lines - even setting  new 
standards.

The core of the production 
line is the index rotation forming 
machine FLA18/9 which, com-
bined with the after-forming 
line LF518, ensures maximum 
flexibility in terms of product 
formats and specifications - all 
while granting superior quality 
accuracy and line efficiency.

THE FLA18/9 AND 
FORMING

By way of last generation servo 
and torque control technology, 

Introduced just under two years ago, OCMI-OTG’s 

FLA18-9-LF518 line raises the bar for borosilicate glass 

tube pharmaceutical container processing. Achieving 

a whopping 55 pieces per minute, it offers flexibility, 

modular platform, servo-driven system, OPTIVIAL camera 

industry recognition.

the FLA18/9 forming machine 
maximizes the index rotation 
working concept advantages, 
thereby meeting and exceeding 
OCMI traditional continuous 
motion performances. Indeed 
the FLA18/9-LF518 line can 
reach a maximum output of 55 
pcs/min with 2R vials as well as 
a capacity to process vials with 
diameters ranging from 9 mm 
to 30 mm and lengths from 30 
mm to 100 mm. 

Furthermore, the complete 
line FLA18/9-LF518 was 
originally conceived as a new 
complete modular platform - 
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leveraging a new design and 
engineering approach to afford 
OCMI customers the chance to 
select and combine, whether at 
fabrication stage or after instal-
lation, any standard or custom-
ized accessory within the exten-
sive OCMI portfolio.

FORMING 
CONFIGURATION

FLA18/9 forming machine 
is equipped with 18 stations 
on the upper mouth forming 
crown and nine stations on the 
lower bottom finishing turret. 
This optimizes both upper and 
lower configuration while com-
bining with the working tur-
ret to assure maximum perfor-
mance and productivity in all 
conditions.

The rotation of turrets is 

driven by torque-motors which 
are provided with a relative 
water chiller to maintain ideal 
motor-operating temperatures 
while simultaneously allowing 
active cooling of the onboard 
forming tools.

Glass tube forming operations 
are performed by three dedicat-
ed stations, each dedicated to 
roughing and shoulder prepara-
tion, profile pre-finishing and 
finishing respectively.  Through 
bearings equipped with indi-
vidual forming heads the sta-
tions follow the upper chucks 
mechanically. Consequently, 
there’s no need for any manual 
chuck alignment or adjusting. 
Through dedicated quick-lock 
devices and docking blocks all 
three tooling stations can either 
be easily turned for quick access 

or else removed for mainte-
nance and job-changes. 

PRECISION OPERATIONS
All FLA18/9 tools, plung-

ers and rollers are independent-
ly servo-driven, which really 
makes all setting and forming 
operations extremely accurate 
and smooth. Internal lubrication 
on tooling is implemented to 
avoid oil spreading while guar-
anteeing a very clean machine 
and smooth operations. Servo-
motors also power both the set-
ting of tube receiving plates 
and the cutting station. Before 
unloading the device, a dedi-
cated station flattens the bottom 
through a containment buffer 
- a key feature, especially for 
large size vials. Lower chucks 
are equipped with blowers that 
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TECHNOLOGY BREAKTHROUGH

be controlled 100 percent by 
the OPTIVIAL device, OCMI’s 
specific vial hot-end camera 
system developed within same 
technology and experience as 
that of the OCMI OPTISTEM, 
which is highly regarded in the 
market for ampoules hot-end 
control.

The OPTIVIAL last genera-
tion camera takes 15 pictures 
within its revolution for each 
product - providing very accu-
rate average measurements on 
all required dimensions. The 
device is fully integrated within 
the HMI line where dedicated 
pages allow easy recipe configu-
ration, automatic self-calibra-
tion and immediate live check 
on ongoing machine quality 
output. 

The FLA18 machine, too, 
is fully-predisposed to be 

are managed by solenoid valves. 
These aim to remove smoke 
from inside vials so that alka-
linity remains within the lim-
its determined by current ISO 
standards.

Additionally, developed for 
connection with the OCMI 
after-forming line the take-out 
transfer system is servo-driven 
as well.

Thanks to this extended, 
smart use of servo motion and 
control, operators can easily 
and quickly adjust every FLA 
18/9 parameter for all machine 
devices - directly from HMI with 
its wide screen and improved 
user experience, which is based 
upon the intuitive OCMI icon-
based interface. 

FLA18/9 can be featured, as 
a standard option, with a com-
plete set of last generation mass 

flow meters, thereby replacing 
traditional manual mixers. All 
gas setting parameters are saved 
in a recipes library before being 
automatically recalled/changed 
during job changes while having 
any gas mix manually-adjusted 
by operators during production. 
This includes gas consumption 
optimization, savings and moni-
toring as well as automatic capa-
bility and insurance that gas mix 
administration follows all form-
ing machine transitories such as 
acceleration, deceleration, start/
stop ramps, etc. INdeed this 
feature definitely offers OCMI 
customers major process advan-
tages, together with quality 
insurances and cost savings.

VIAL DIMENSIONS
During FLA18/9 forming 

operation, vial dimensions can 
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logic of the automatic packing 
machine PM-V allows compa-
nies to save multiply-dedicated 
recipes, including all specifica-
tions concerning vials, boxes, 
number or rows to be posi-
tioned in the box as well as vial 
number per row. Job changes 
are very quick and easy for 
the operator - all thanks to 
a vacuum picking arm modu-
lar design, with blocks that get 
added or removed according 
to box length and the number 
of vials to be picked from the 
machine racks. Delighted that 
primary multinational groups 
and glass industry opinion lead-
ers are choosing this technol-
ogy, the group recently wit-
nessed and confirmed that the 
OCMI FLA18/9-LF518 line 
is showing itself to be an opti-
mum option for producing any 
type of vial in a completely 
automatic process that ensures 
accurate dimensional and qual-
ity control while affording 
superior performance, flexibil-
ity, efficiency and ease of use. 

connected with the OCMI 
R-ATL4 loader, an anthro-
pomorphic last generation 
multi-axes robot which allows 
for single tube picking from 
a muti-bundle high capacity 
magazine. This combination 
ensures maximum flexibil-
ity and minimizes contact/fric-
tion between tubes, which will 
effectively troubleshoot even 
minor cosmetic defects on fin-
ished products.

THE LF518 AND 
AFTER-FORMING 

The OCMI after-forming line 
LF518 was specifically devel-
oped to be connected with the 
forming machine FLA18, with 
the same philosophy and design 
approach. Servo-motors drive 
all line mechanisms - including 
the completely renovated print-

ing station, which is available 
on customer request.

The LF518 post forming line 
includes a latest version anneal-
ing lehr that’s directly developed 
at OCMI’s Italian headquarters. 
It’s electrically powered and will 
assure total removal of glass sur-
face strains thanks to the optimal 
distribution of heating elements 
along the three specific oven 
sections, which are individually 
controlled. The oven is sourced 
by a servo-feeding manipulator 
with six mechanical grippers - a 
device which picks the vials from 
the cooling conveyor and places 
them in a horizontal position 
upon drilled metal trays. Oven 
length and width can be selected 
according to standardized con-
figuration based upon customer 
production area layout and the 
required number of vials per 
row. The pick-place manipula-
tor, with adjustable gripper jaws, 
is designed to process vials from 
a minimum length of 30 mm to a 
maximum of 100 mm. After the 
annealing lehr and relative cool-
ing section, a vision conveyor 
module can be provided. This 
has different length options in 
order to fit  different types\mod-
els of camera inspection systems 
so that any cosmetic or printing 
defect type can be controlled 
on a case-by-case basis prior to 
packing as per customer request. 

LINE INTEGRATION
As for automatic packaging, 

the LF518 makes provision for 
the OCMI  PM-V plug and 
play option. This fully-auto-
matic, modular, servo-driven 
packaging machine is available 
with either four or five box 
filling stations placed upon a 
rotating table - which is meant 
to replace and improve tradi-
tional manual packing opera-
tions, thereby completely solv-
ing the problem of friction 
between vials and consequent 
scratches. The line-integrated 

mailto:info@ocmigroup.com
http://www.ocmigroup.com
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NextGen Furnace 
sees AGP paving 
the way 
to low carbon glass 
manufacturing
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As a global supplier of infi-
nitely recyclable metal and 
glass packaging for brand 

owners around the world, Ardagh 
Group operates 63 metal and 
glass production facilities in 16 
countries, employing more than 
20,000 people with sales last year 
reaching over USD 9 billion. Part 
of the Group, AGP is a global sup-
plier of recyclable glass packaging 
for brand owners in the beverage, 
food, pharmaceutical and chemical 
sectors. It operates 39 production 
facilities in North America, Europe 
and Africa and employs approxi-
mately 14,000 people.

SITUATED SUSTAINABLY
Obernkirchen was selected as the 

NextGen Furnace location due to 
its electricity grid connection capac-
ity and its oxygen generation capac-
ity for oxy-gas fired hybrid furnace 
technology. It is among eight AGP 
glass packaging manufacturing facili-
ties in Germany (the others being 
Lünen, Germersheim, Drebkau, 
Neuenhagen, Wahlstedt, Nienburg 
and Bad Münder). The furnace’s 
operational mode started convention-
ally, fuelled by 20% renewable elec-
tricity and 80% gas. Now, embarking 
on a meticulously-planned startup 
sequence, it’s set to transition over 
the months ahead to an ambitious 80 
percent renewable electricity target 
and 20 percent gas - a deliberate 
progression that aims to achieve both 
unparalleled energy efficiency and 
substantial decarbonisation.

FEDERAL BACKING
The NextGen Furnace is 

funded via the ‘Decarbonisation 
of Industry’ programme of the 
German Federal Ministry for 
Economic Affairs and Climate 
Action (BMWK) - a funding 
programme managed by the 
Competence Centre on Climate 
Change Mitigation in Energy-
Intensive Industries (KEI).  
BMWK supports energy-inten-
sive industries in Germany in 
their efforts to reduce process-
related greenhouse gas emis-
sions. The project is also sup-
ported by the European Union’s 
‘NextGenerationEU’ fund.

LIFE CYCLE ANALYSIS
Operations Director at 

AGP-Germany Jens Schaefer 
expressed his satisfaction with 
the performance of the furnace 
during its initial startup phase, 
was proud to see the amber-
coloured bottles produced - an 
achievement that underscores 

AGP’s dedication to pushing 
the boundaries of glass manu-
facturing technology. An inde-
pendently verified life cycle 
analysis was conducted which 
revealed that once the NextGen 
Furnace operates at its targeted 
80 percent renewable electric-
ity and 20 percent gas mix, 
there will be an astounding 69 
percent reduction in CO2 emis-
sions for a typical 330 ml glass 
bottle produced in the NextGen 
Furnace.

FIRING AHEAD AS A TEAM
AGP-Europe CEO Martin 

Petersson hailed the break-
through as a great achievement 
for the glass industry - empha-
sising the transformative poten-
tial of achieving a 69 percent 
reduction in CO2 emissions. 
Petersson further acknowledged 
the collaborative efforts with 
SORG, AGP’s chosen furnace 
supplier, by crediting its exper-
tise in reaching such a pivotal 
milestone. He also expressed 

Ardagh Glass Packaging (AGP) recently unveiled its 

groundbreaking NextGen Furnace in Obernkirchen, 

Germany - showcasing the furnace’s inaugural 

production of amber bottles using innovative low-

carbon technology at a momentous event that 

welcomed customers, suppliers, policy makers, media 

and key industry partners.

ABOUT AGP-OBERNKIRCHEN 
Founded in 1799 as Heye Glass
Acquired by Ardagh Glass in 2003
Plant Director: Andreas Kehne
Employees: Circa 280 (FTE)
Portfolio: Beer, special beer, wine, sparkling wine, spirits - appro-
ximately 700 million bottles per year
Site area: 489,000 m3 



LIFE CYCLE ANALYSIS 
The 2023 Life Cycle Analysis demonstrates the carbon savings per glass bottle to be produced in the 
NextGen Furnace as compared to a bottle from a conventional AGP furnace. A typical 330ml glass bottle 
produced in the conventional AGP furnace at Obernkirchen produces 140.1g of CO2 in comparison with 
one that will be produced in the NextGen Furnace once fully operational at 80 percent renewable electric-
ity and 20 percent gas - which will instead produce 43g of CO2. That amounts to a 69 percent reduction 
across Scope 1, 2 and 3 emissions. Depending on the production mix, the NextGen Furnace could save up 
to 45,000 tonnes of carbon every year  compared to a conventional furnace.
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the AGP’s commitment to 
ongoing collaboration with 
SORG throughout subsequent 
operational stages. Depending 
on the production mix the 
NextGen Furnace could save 
up to 45,000 tonnes of carbon 
every year compared to a con-
ventional furnace, making it a 
beacon of sustainability in glass 
manufacturing. 

Schwarzer Weg 1A
31683 Obernkirchen

GERMANY
Tel.: +49-5724-95840

www.ardaghgroup.com

ARDAGH GLASS 
PACKAGING

http://www.ardaghgroup.com
https://www.youtube.com/watch?v=LhVmTvR5VWg
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more, FAMA 
celebrates a 2023 
of triumphs
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FAMA continued to advance 
last year with its develop-
ment of machinery for the 

glass industry. The first proto-
type of a Full Servo Machine, 
designed 100 percent in-house, 
has been in operation for more 
than 30 months at Vitro Envases 
Toluca plant (Cosmos). This 

machine has produced over 20 
million containers, including per-
fumery bottles, condiment dis-
pensers and similar items - all 
using Blow-Blow processes. In 
this latest stage, improvement 
projects are being implemented 
on this prototype machine to 
reach its maximum operational 

potential. This is part of the mat-
uration process for the release of 
the development. Work is also 
underway on the Technological 
Independence project as part 
of the strategy to expand the 
company’s product portfolio and 
involves developing proprietary 
mechanisms for standard Servo-
Pneumatic Machines (I.S. ‘SF’).

DRIVING INDUSTRY 4.0
Throughout the years, FAMA 

continues to advance as an 
Industry 4.0, focusing on its cus-
tomers. The implementation of 
the first machine with in-house 
developments, the Next Gen 4.0 
machine, is equipped with 100 
percent servo mechanisms. The 
Next Gen 4.0 machine was opti-
mised using tools like the Digital 
Twin, which allows for the early 
observation of improper behav-
iours in mechanical and elec-
tronic designs related to servo 
motorised parts.

PATENTS
Among the innovations pat-

ented, there is a new servo gob 
distributor, as well as a servo 
mechanism for opening and 
closing moulds and/or blanks, 
which integrates all sections of 
the machine. Other big wins 
include a servo invert mecha-
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nism, a servo funnel mechanism, 
baffle and blow head, a servo take 
out mechanism using the new 
servo motor technology and a 
new mould cooling system.

A STRATEGIC VISION
In achieving these results, the 

division followed various strate-
gies, namely: 

  Automated commercial stand-
ardization: Strengthening 
FAMA as a driver of tech-
nological innovation in the 
automated equipment pro-
cesses and driving commercial 
growth by offering its capaci-
ties to customers in non-labo-
ratory industries and products. 

  FAMA machine services: tak-
ing advantage of the growth 

W i t h  a  f o c u s  u p o n  I n d u s t r y  4 . 0 ,  t e c h n o l o g i c a l 

independence and service excellence that positions it as a 

driver of innovation in the glass industry, FAMA once again 

made great strides last year with its full Servo Machine 

prototype - as well as other innovations that include a Next 

Gen 4.0 machine and patented mechanisms. 

in the company’s machinery 
business, building a solid team 
that turns industry needs for 
engineering, repair, mainte-
nance, and spare parts services 
for the IS machinery market, 
into growth opportunities.

  Commercial development and 
training: FAMA formulated a 
commercial development plan 
to build the technical and com-
mercial capacities necessary to 
serve its customers. 

  Technology-independent IS 
Machine: The company com-
pleted implementation of its 
FAME technology, which is 
now introduced 100 percent 
into the IS machine market.

  Supply flexibility and strategic 
sourcing development: FAMA 
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worked on developing a more 
flexible, efficient, and resilient 
supply chain by building stra-
tegic suppliers and inventories.

  Service excellence: The com-
pany improved quality and 
service with its internal and 
external customers by perfect-
ing delivery times, communi-
cations and solutions.

QUALITY POLICY
FAMA is committed to its 

interest groups in complying 
with and consistently communi-
cating all agreements, standards, 
applicable regulations and qual-
ity objectives. Faithful to its con-
tinual improvement and qual-
ity management system, it also 
strives for customer satisfaction 
based upon the value it seeks to 
bring. The company has a cul-

ture of operational excellence, 
mindful that the participation 
and competence of all company 
employees are fundamental to its 
processes.

SUSTAINABILITY
FAMA also works tirelessly to 

ensure that all operations pre-
serve and protect the environ-
ment and the community. As 
such it offers sustainable solu-
tions to meet the needs of both 
its customers and its consum-
ers. Supported by three pillars 
and framed by a Responsible 
Corporate Management, the 
Vitro Sustainability Model pro-
motes initiatives which aim to 
secure optimal conditions that 
can generate the best economic, 
social and environmental devel-
opment of stakeholders.

ABOUT FAMA 
Born in 1943 as a subsidiary of Vitro for in-house machinery manu-
facturing, FAMA has a proven track record of creating forward and 
innovative industrial technology. The company later expanded its 
products and services to the market, providing integral solutions 
for the glass industry. With over 75 years of experience to stand on, 
FAMA now looks ahead as it extends into other industries to offer 
machine manufacturing, equipment and bespoke solutions - all to 
make the most of its capabilities.

Keramos 225, Col. Del Prado 64410
Monterrey, N.L.  - MEXICO

Tel. +52 (81) 88632822
E-mail: ventasfama@vitro.com

www.fama.com.mx

FAMA

mailto:ventasfama@vitro.com
http://www.fama.com.mx
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Innovations position 
RHI MAGNESITA     
brightly on the 
refractories map
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A d d r e s s i n g  c h a l l e n g e s  b y 

way of its technical expertise, 

RHI MAGNESITA emphasises 

sustainability along the industry’s 

decarbonization journey. The 

company’s state-of-the-art 

glass furnace lining concepts, its 

transparent carbon footprints, 

recycling initiatives and tailored 

customer support all highlight its 

commitment to innovation in the 

refractory industry.

RHI MAGNESITA – 
A SUSTAINABLE 
PARTNER FOR THE 

GLASS INDUSTRY 
Sustainability, especially the path 

to decarbonization, is the key aspect 
of the entire basic industry. This path 
and the corresponding measures can 
be only successful once the different 
stakeholders proactively anticipate 
the challenges and start working on 
it. However, as we are talking about 
complex production processes that 
have been developed over decades, 
several problems will arise when 
changing the technology and, conse-
quently, the operational conditions. 
To overcome these problems and 
to boost the activities significantly, 
it’s essential to have partners with a 
commitment to sustainability cou-
pled with technical know-how. 

For the refractory industry 
RHI Magnesita (RHIM) recently 
reported to GMP&A that it espous-
es precisely these aspects and is 
already supporting the glass-indus-
try greatly. Acquisitions help to 
extend the product portfolio while 
advancing lining solutions. Two 
concepts are described here that 
help to bolster sustainability and 
meet future industry requirements. 
Thereafter, additional measures will 
be explained that are connected to a 
clear offer to the global glass com-
munity to take sustainability for-
ward more swiftly and efficiently.   

STATE-OF-THE-ART 
LININGS CONCEPTS FOR 
MELTER CROWN AND 
MELTER BOTTOM

The most important task of a 
refractory producer is to manu-
facture products and design lining 
concepts that are suited to their 
purpose. As the requirements in 
the glass industry vary significant-
ly, both by application and within 
different regions, it is essential to 

have an in-depth understanding 
of the requirements as well as a 
sufficiently-sized toolbox of prod-
ucts that can support the creation 
of different concepts in a cost-
effective manner. Besides well-
known regenerator (INNOREG) 
solutions in Asia and Europe, 
similar tool boxes have been cre-
ated for the melting tank - espe-
cially for the melter crown and 
melter bottom. Indeed in that 
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context, the integration of Preiss-
Daimler Refractories (PDR) has 
helped to further finetune the 
RHIM concepts:

MELTER CROWN LINING 
CONCEPT

RHIM has developed an efficient 
lining concept for soda lime glass 
furnaces based on highly corrosion-
resistant materials with an elevated 
efficiency concept design.

If standard silica is the traditional 
material used as lining for conven-
tional soda lime glass melting furnac-
es, a longer lifetime is achieved using 
the lime free silica as lining in direct 
contact with the furnace atmos-
phere. It can resist even the most 
aggressive furnace operating condi-
tions; the high corrosion resistance 
to alkali attack enables Stella GNL 
and RHIM-Si 100 NL to endure 
higher temperatures (up to 1650°C) 
but also lower temperatures (such as 
those in hybrid furnaces), when the 
risk of alkali condensation is higher. 
Additionally, thermodynamic simu-
lations, combined with the experi-
ence gained with oxy fuel furnaces, 
indicate a very low attitude to chemi-
cal reaction with alkalis - even in very 
humid atmospheres (as in case of 
hydrogen combustion).

The high efficiency is dually 
attributed to smart shape/addition of 
special components on one side and 
insulation concepts on the other. 

The traditional smart honeycomb 

shape can increase crown emissiv-
ity - promoting fuel saving in the 
range of approximately four percent 
as reported by the company’s cus-
tomers. Similar results are achieved 
with the epsilon crown as proven by 
CFD modelling. In both designs, the 
increased efficiency is based upon 
extension of the heat exchange area 
and increase in emissivity. This lat-
ter feature is related to honeycomb 
shape design which is applicable to 

standard silica, lime-free silica or any 
other material required by the oper-
ating conditions for crown melting. 
The epsilon crown adopts special 
additives - enabling the use of a sim-
pler and more economic shape but 
with more limited fields of applica-
tion. The two shapes included in the 
company’s portfolio can be alterna-
tively selected according to  advan-
tages-costs ratio and in consideration 
of operating conditions.

Fig 1. Melting crown lining concept with honeycomb 
lime-free silica bricks

Fig 2. Epsilon silica bricks

Table 1 – Different configurations for the melter crown insulation using RHIM and PD products



Once again, the integration 
of PDR products allows for the 
building of different proposals with 
reduced heat loss compared to 
RHIM’s standard brick solutions 
and consequent CO2 emissions, 
reduced as calculated in Table 1.

Each solution performs differ-
ently in terms of energy saving, 
installation time, etc. It should be 
noted that the RHIM monolithic 
solution is not only the most effi-
cient in terms of energy saving, 
but it provides a complete sealing 
of the melter crown, preventing 
development of the ratholing pro-
cess, prolonging the crown lifetime 
and keeping efficiency stable dur-
ing the furnace campaign. It is also 
applicable on damaged crowns - 
prolonging the furnace campaign 
and restoring the melter crown 
thermal profile and heat losses.

MELTER BOTTOM LINING 
CONCEPT 

Among the challenges arising 
from glass furnace operations 
is that of an increased share 
in electrical boosting, which 
leads to increased wear in the 
melter bottom and requires an 
improved bottom concept. 

The most common concept 
in the market consists of a glass 
corrosion resistant layer (usually 
fused cast AZS 33 percent ZrO2 
and AZS 41 percent  ZrO2 for 
the most solicited areas), posi-
tioned on a monolithic layer to 
stop glass infiltrations and a safe-
ty layer which has the added task 
of contrasting the metal drilling. 
The layers below the safety layer 
have the main purpose to limit 
the heat losses.

As opposed to the melter 

crown, where the higher the 
insulation, the better the perfor-
mance and lifetime, the melter 
bottom insulation should be 
properly calibrated to reach a 
temperature below 1000°C at 
the interface of the super-duty 
fireclay level, thereby freezing 
the glass and preventing cor-
rosion in case of glass leakages 
below the glass corrosion resist-
ant layers.

With the increase in electric 
boosting share, this concept 
should be greatly improved, 
considering that the new operat-
ing conditions will increase bot-
tom temperatures of approxi-
mately 100°C. Higher temper-
atures and forced convection 
induced by the high electrodes 
concentration will generate more 
corrosion, erosion and higher 
risk of glass infiltration. Higher 
heat losses are expected (due 
to higher temperatures) and the 
insulation design must be a good 
compromise between low energy 
losses in agreement with the lat-
est recommendations for CO2
emissions reduction and a long 
furnace campaign.

Compilation of a toolbox ded-
icated to the melter bottom will 
permit selection of the proper 
materials and lining according to 
operating conditions.

The concept lining for the 
melter bottom is thus improved 
as shown in Fig. 4:

The main improvements involve:

Monolithic layer(s) 
This layer should be applied 

according to the ‘sandwich’ 
configuration as shown in the 
picture, to stop glass infiltration 
and to move in a lower posi-
tion, at a lower temperature, 
the castable in order to reduce 
the risk a shrinkage during the 
operation; a self-flowing grade 
should be considered to fill 
all the gaps, especially around 
the electrode blocks, speed-
ing up the installation process. 
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Fig. 3 Standard melter bottom lining concept

Fig 4. Improved bottom lining concept



The quality of the mass can 
be chosen according to the 
approach to the metal drill-
ing resistance: encapsulation or 
corrosion resistance (see next 
point) as zirconium silicate or 
zirconia mullite mass; a chro-
mium corundum self-flowing 
mass is also available in com-
bination with a chrome corun-
dum safety layer.

Safety layer
This layer must be resist-

ant to glass and metal corro-
sion. Here RHIM has devel-
oped two approaches to metal 
drilling: corrosion resistance 
and encapsulation; the encap-
sulation approach, based on 
the use of zirconium silicate, is 
recommended in case of high 
amounts of metals contaminat-
ing the cullet; in this case the 
encapsulation prevents from 
glass defects (bubbles and seeds 
may develop at the surface of 
the metal pieces ) and from 
risk of electrical connections 
between the electrodes: if the 
metal layer is connecting two or 
more electrodes, the current will 
travel preferentially on it, caus-
ing overheating of the refracto-
ries and accelerated corrosion. If 
the metal content is reduced, the 
corrosion resistance approach 
can be adopted, based on the 
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use of zirconia mullite or, in case 
of coloured glasses, on chrome 
corundum grades. These two 
grades have shown a good resist-
ance to metal corrosion and 
glass corrosion, in addition to 
high electric resistivity which in 
case of highly boosted furnaces 
is an additional advantageous 
feature to prolong the furnace 
campaign.  

Insulating layers 
Insulating layers design should 

be improved too, according to 
the following considerations:

A sillimanite layer should be 
introduced for better resistance 
to high temperatures and glass 
corrosion: in case of glass infil-
tration and higher bottom tem-
peratures, sillimanite can offer 
the highest chances for a longer 
life span.

The lower insulating layers 
should be designed to reduce 
heat loss as much as possible. 
That said, the temperature lim-
its already described (<1000°C 
at the interface between the sil-
limanite layer and fireclay layer) 
should be kept in mind so as to 
reduce the risk of bottom cor-
rosion/collapse in case of glass 
infiltration. It is clear that the 
requirements for a safe opera-
tion and long campaigns con-
tradict the requirements of lim-

ited energy loss: higher bottom 
temperatures will increase heat 
losses, which cannot be limited 
indefinitely. 

A good design must be able to 
find the correct balance between 
heat dispersions (meaning CO2
emissions), investment costs and 
furnace life span. Therefore, the 
solution represented in fig. 4 is 
one of the possibilities offered by 
the company’s product range, 
more configurations are possible 
and can be developed according 
to customer requirements.

Further improvement is made 
by applying unfired blocks for 
the insulating layers, which helps 
to reduce the CO2 footprint of 
the lining. These grades, inte-
grated from the PDR portfolio, 
can provide the same mechani-
cal and thermal properties com-
pared to the fired blocks. As 
such, they represent a more 
sustainable and economic alter-
native without downgrading rel-
evant performance. 

REFRACTORY 
CARBON FOOTPRINT 
TRANSPARENCY

In the context of the melter 
bottom lining concept, RHIM 
shows the carbon footprint of 
each single product on the cor-
responding technical data sheets 
(see Fig. 5). 

Fig. 5  Typical example of Environmental Indicator on a RHIM product data sheet
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RHIM pioneered this initia-
tive, which helps to raise aware-
ness on the question. Here indi-
cation of the carbon footprint 
supports customers in the prop-
er selection of refractory materi-
als for the CO2 footprint reduc-
tion of equipment.

For example, a typical CO2
footprint associated to the 
refractory lining of a 100 m2 
melting furnace has been calcu-
lated in Table 2.

year ‘Refractory Sorting Using 
Revolutionising Classification 
Equipment’ (ReSoURCE) project 
aims to ensure the green and digi-
tal transformation of the refractory 
recycling value chain. The initiative 
will innovate the full process chain 
with an AI-supported multi sensor 
sorting equipment as its core tech-
nology. Combining laser-induced 
breakdown spectroscopy, hyper 
spectral imaging with optimised 
pre-processing, and automated 
ejection, it will lay the foundation to 
set a new state-of-the-art for refrac-
tory sorting, starting with particle 
sizes down to below 1 mm. 

Additionally, RHIM is working on 
an increase of secondary raw materi-
als in products for the glass industry. 
This needs to be done accurately 
as certain characteristics cannot be 
jeopardised, e.g. creep resistance of 
regenerator casing material. Based 
on the experience of the cement 
industry, which uses ‘washed’ MgO, 
RHIM has already held positive trials 
for regenerator materials.  

The company is also committed 
to developing a circular economy 
in the refractory industry - aim-
ing at a zero-waste product life 
cycle to preserve natural resources. 
RHI Magnesita’s ‘NetZero Brick’ 
project addresses both of these pri-
orities, reducing CO2 emissions 
by 85 percent and fully utilising 
reclaimed raw materials to cre-
ate a refractory containing up to 
100 percent recycled raw materials, 
excluding graphite and binders. 

There are currently six ‘Net 
Zero’ products being trialled 
with non-glass customers in real-
world conditions. The Group has 
also successfully developed basic 
gunning mixes with its suppli-
ers. The ANKERJET XW low-
carbon gunning mix has achieved 
an 85 percent reduction in carbon 
footprint with no loss of perfor-
mance compared to convention-
al products. The increased use 
of recycled materials improves 
raw material availability while 
reducing the cost and resource-

sustainability criteria in tender 
processes;

III. Incorporate sustainability and 
environmental indicators into 
product design and produc-
tion cycles.

RECYCLING CONCEPTS
RHIM has made significant 

progress in reusing refractories, 
especially in Europe with the Joint 
Venture company Mireco. This 
has helped to increase the recycling 
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Table 2: calculation of CO2 emitted to produce the relevant 
refractories materials

NOTE:  this calculation is an estimate for a 100 sqm furnace. 
Refractory quantity depends upon specific design.

RHIM completed a major pro-
ject in 2022 to disclose the CO2
footprint of each of its ~200,000 
refractory products. Production 
and delivery technologies of green-
house gases and, from raw mate-
rial extraction to production and 
packaging are included in the cal-
culations, which follow ISO 14067 
standards principles. The carbon 
footprint includes all Scope 1 and 
Scope 2 emissions as well as part 
of the Scope 3 emissions associ-
ated with the manufacturing of 
the product. The largest share of 
Scope 3 emissions arises from the 
purchase of refractory raw materi-
als that are not sourced from within 
the Group. The CO2 footprint 
data enables the company to:
I. Better address customer needs 

with the most suitable techni-
cal and sustainable products and 
solutions; 

II. Gain a competitive edge via 

share of RHIM globally in 2023 to 
up to 12,6 percent. Today, RHIM 
is offering, in principle, to take back 
complete glass furnaces worldwide. 
Materials resulting from the demo-
lition are sorted, cleaned, crushed, 
sieved, washed and finally reintro-
duced in the production process. 
When the material is too contami-
nated to be recycled it goes to 
landfilling.   

In this regard RHIM calls 
attention to its research project, 
ReSoURCE, to which it is par-
ticipating with other partners 
like Fraunhofer ILT Institute 
for Laser Technology, SINTEF 
AS, Montanuniversität Leoben, 
LSA - Laser Analytical Systems 
& Automation GmbH among the 
other internationally-renowned 
players from the fields of research 
and industry. Funded by EU 
Horizon programme and led 
by RHI Magnesita, the four-
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intensive process of raw mate-
rial extraction and processing and 
significantly reducing CO2 emis-
sions - as each ton of recycled 
material used saves approximate-
ly two tons of CO2 emissions.

The Group’s emission reduction 
plans target a 15 percent reduction 
in CO2 emission intensity for Scope 
1, 2 and 3 (raw materials) emissions 
by 2025, compared to 2018. Here 
the climate strategy is based upon:
1) reducing the carbon footprint 

of raw materials, including 
via the increased use of cir-
cular raw materials; 

RHIMS SERVICE 
CONCEPT FOR THE 
GLASS INDUSTRY

Services are already an integral 
part of RHIM’s glass industry sales 
strategy. Here INNOREG is the 
tool concept for optimum, tailor-
made regenerators, where RHIM 
supports the layout of checkers and 
the material selection.

Similarly, RHIM can support 
customers for an accurate selec-
tion of refractory products for 
the glass-melting furnace lining. 
It also offers refractory audits and 
analysis of furnace weaknesses to 
achieve CO2 emission reductions 
through process efficiencies and 
wear monitoring.

Moreover, RHIM on request 
will periodically monitor the 
refractory lining wear, adopting 
the proper physical equipment. 
One example is the company’s 
endoscopy service: integrated by 
the technical support of its spe-
cialists, it is able not only to detect 
the most critical areas, but to also 
address the proper recommenda-
tions and procedures for repairs 
where necessary. This process 
will also enable extension of a safe 
refractory linings working life. 

Possible maintenance solutions 
include gunning repairs on which 
RHIM has gained seasoned expe-
rience. For example, dry gunning 
on damaged melting crowns has 
been successfully performed on 
some customer furnaces - aim-
ing to not only prolong melting 
crown lifetime but also to restore 
significant energy savings for 
glass producers. Respecting this 
last aspect, an extensive range 
of repair materials is available 
globally - which allows fast reac-
tion times.     

An example of a successful pro-
ject, completed at Isover Lübz, is 
given by the hot repair of a melt-
ing furnace crown, heavily dam-
aged with large ratholes. Here the 
damage was responsible for a high 
risk of crown collapse coupled 
with significant energy loss.

2) increasing energy efficiency in 
all operations; 

3) using alternative energy sources 
to reduce their carbon intensity ;

4) providing innovative solutions 
to reduce customer emissions.
The company is also con-

ducting research and develop-
ment on carbon capture and 
storage technology and the use 
of hydrogen as an alternative to 
fossil fuels. In 2022, total CO2
emissions (Scope 1, 2 and 3 – 
raw materials) were 4.2 million 
tons and emissions intensity 
was reduced by eight percent. 

Fig 6. RHIM Carbon emission reductions in 2022 as compared 
to those of 2018 
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Company specialists removed 
the residual insulation and 
repaired the large ratholes using 
hanging bricks.

Fig 7. Damaged furnace crown

Fig 8. Repairs of the rat holes 
with hanging bricks

The area around the bricks 
was filled with our Compac Sol 
FS99G-3. Compact Sol is a sol 
bonded 99 percent silica mix, 
based on fused silica as raw 
material, with addition of silica 
sol binder (Divasil). One of the 
main features is the zero thermal 
expansion, therefore, is a perfect 
mix for hot repairs.

Since the crown showed 
several similar damages, in 
order to seal them, prevent 
further damages and secure a 
safe melting crown operation 
after removing the insulation, 
company specialists installed 
the Compac Sol F99G-3 mix 
directly on the crown by dry 
gunning. 

This is an easy installation 
technology, since it adopts very 
simple equipment, easy to rent 
on site or to transport which 
provides fast installation - even 
if it requires a restricted team 
of specialists.

The Compac Sol F99G-3 
was installed with a thickness 
(approx. 150-200 mm) that 
can give self-supporting ability 
to the mix such that, should 
any bricks from the old crown 
fall, the gunning mix would be 
able to remain in place safely 
and in direct contact with the 
furnace atmosphere.

On top of the Compac Sol 

Fig 9. Sealing of the repaired area with hanging 
bricks with Compac Sol

F99G-3, two more mixes were 
installed with the same applica-
tion method: Legrit 135-1,0 G 
0-6 and Legrit 105-0,5 E 0-2  
- aiming to restore the original 
melting crown insulation. 

Thanks to this hot repair, the 
furnace was able to conclude 
its campaign one year later.

The postmortem analy-
sis of the monolithic sealing/
insulating mixes showed good 
bonding to the original melting 
crown. Regenerator efficiency 
measurement is also part of 
the RHIM service portfolio, 
which provides continuous 
monitoring of regenerator per-
formance. The regenerators of 
a glass furnace can recover 
up to 70 percent of the ener-
gy associated with the waste 
gases. These values refer to 
new regenerators. However, 
during the furnace campaign 
regenerator efficiency tends to 
be reduced due to dust and 
condensate deposits. A con-
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Fig 10. Complete sealing and insulation of the melting crown with Compac Sol and insulating mixes

Fig 11. Post mortem sample of the monolithic insulation

tinuous monitoring process 
in combination with a proper 
maintenance plan will keep the 
highest levels of regenerator 
efficiency stable and allow for 
a prolonging of the regenerator 
campaign.

Tailormade customer support 
on the path to sustainability is 
key to mastering challenges - 
especially in the face of technol-
ogy changes.  Here technical 
expertise at RHIM can assist at 
the outset with solving challenges 

before they become a problem. 
Here one can learn from his-
tory that, in many cases, chang-
es to technology have heralded 
changes to operational condi-
tions which have  led to huge 
problems. Indeed, such support 
hardly ends with support during 
the period of technology change, 
instead affecting the entire cam-
paign - which includes the plan-
ning phase right from the begin-
ning until disposal of the used 
refractories at the end. 

Kranichberggasse 6
Vienna - AUSTRIA

Tel.: +43-5021-36200
Fax: +43-5021-36213

E-mail: headquarters@rhimagnesita.com

www.rhimagnesita.com

RHI MAGNESITA

mailto:headquarters@rhimagnesita.com
http://www.rhimagnesita.com


Fine-tuning 
excellence:
GLASS SERVICE ITALY    
unpacks batch
houses
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CRITICAL ISSUES AND 
RELATED SOLUTIONS

In batch house design, 
quality demands for specialised 
glasses are rigorous - particu-
larly those used in pharmaceuti-
cal and thin screen applications 
such as TFT. This includes 
ensuring high stability in such 
geometrical parameters as outer 
diameter (OD), internal diam-
eter (ID) and thickness (TH). 
Chemical stability, resistance 
and physical properties of the 
batch glass formula are also cru-
cial. Here stringent requirements 
extend to minimising cosmetic 
defects, inclusions, bubbles and 
air lines - emphasising the need 
for meticulous attention to detail 

throughout the design process. 
(diagram 0)

Here’s why the process requires 
very accurate control through 
every production phase. Good 
glass quality requires high preci-
sion in process control. Without 
excellent process control high 
quality glass needed in high added 
value applications cannot be pro-
duced. This necessitates a rigorous 
quality plan that makes provision 
for many inspections by skilled 
technicians. Taking the entire pro-
duction process from raw materi-
als to final product into account, 
it’s possible to identify the critical 
points and thereupon implement 
each respective action. (diagram 1)

When focusing upon the first 
step in the glass manufacturing 
process the importance of ensur-
ing the best glass batch qual-
ity becomes immediately clear - 
a target only achievable with a 
well-designed Batch House that’s 
equipped with the best available 
devices and solutions. (diagram 2)

Hardly negligible in the rewatch-
ing of that result is the effectiveness 
of know-how directly acquired in 
the field - the same that Glass 
Service can provide to its custom-
ers thanks to the company’s expe-
rienced technical staff. Besides 
design, layout and equipment, the 
team can share a full set of technical 
procedures and activities with the 

Diagram 0



Diagram 2
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Both stringent quality and precise control are crucial to 

the design of any glass batch house. Here GLASS SERVICE 

offers such solutions as vertical layout, dedicated silos 

loading, new scale design, microdosing stations and 

SCADA systems. Stability through control methods, 

procedures and training is likewise emphasised for all 

that concerns batches, though a well-controlled process 

comes as no less indispensable. 

Diagram 1
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results in terms of raw material 
validation and, by extension, glass 
batch performance and stability.

RAW MATERIAL, 
SELECTION, DELIVERY AND 
STORAGE

The first critical step is that 
of correct selection/validation of 
each of the raw materials needed, 
as well as the monitoring of the 
process of its stability throughout 
delivery. (tab 1)

Leveraging our seasoned team, 

Glass Service offers comprehen-
sive support, providing the essen-
tial expertise to assist custom-
ers in selecting and validating the 
best raw materials and suppli-
ers available in the market. The 
company’s invaluable know-how 
encompasses technical specifica-
tions, operational procedures, and 
on-field training to ensure optimal 
material stability

BATCH PLANT CRITICAL 
POINT AND DESIGN 
SOLUTIONS (TAB 2-3)

VERTICAL LAYOUT AS 
VISUAL IMPACT SOLUTION

Glass Service can design a com-
pact Batch House building that’s 
compliant with the current archi-
tectural standards and requirements 
out there. Generally obtained by 
preferring a vertical development of 
batch plant, this layout assures con-
sistent saving both in terms of space 
and structure. (tab 4 - Image A)

CRITICAL POINT: RAW 
MATERIAL SILOS LOADING
Solution: Dedicated silos 

Tab 1

Tab 2

GMP&A 1/202476



loading - Automatic/semi-
automatic and/or manual

Precise identification of 
batch constituent raw materials, 
coupled with Glass Service’s 
technical expertise, ensures the 
optimal design of dedicated 
silos and loading systems when 
meeting specific requirements. 
These include:

Raw material delivery (bulk 
and/or silostainers, big bags, 
small bags)
Silos turnover
Silos loading process and fre-
quency
Long-term storage consider-
ations for raw materials (age-
ing), (image B, next page)

Tab 3

Tab 4

Image AImage A

77GMP&A 1/2024
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CRITICAL POINT: 
WEIGHING PRECISION
Solution: Innovative scale 
design

When enhancing weighing 
accuracy, meticulous selection of 
the appropriate loading cell, full 
scale and sensitivity are all imper-
ative. To meet such require-
ments, Glass Service has inno-
vatively designed a lightweight 
scale, thereby optimising material 
selection (reducing metal thick-
ness or considering alternative 
materials) and separating the 
cover from the scale cone. This 
design minimises the scale’s gross 
weight, thereby increasing load-
ing cell sensitivity. Furthermore, 
the separation of the cover from 
the scale body, coupled with 
Glass Service’s novel design of 
the discharging cone in dosing 
equipment (utilising vibrating 
channels and screws), renders 
the weighing system impervious 
to vibrations. This results in a 
stable, reproducible, and rapid 
acquisition of the target weight. 
(Image c - d and image scale dia-
gram, next page)

CRITICAL POINT: MICRO 
COMPONENT DOSING 
PRECISION (FININGS)
Solution: Microdosing 
station (image Microdosing 
group next page)

Accurate dosing of fining agents 
is pivotal in high-quality glass pro-
duction, with these components 
added in minute quantities (from 
3 to less than 0.5 kg/ton). Glass 
Service introduces a specialised 
‘Microdosing Station’ with a dedi-
cated scale supporting one to four 
microdosers and associated fin-
ers. Employing vertical unloading 
directly into the mixer minimises 
material loss. Each microdoser fea-
tures a uniquely designed screw 
that’s based on the physicochemi-
cal properties of the dosed mate-
rial. The scale, tailored to the total 
finings quantity and construction 

Image B

Image C

Image D
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Image Scale diagram

Image Microdosing group Image Microdosing group

material, may include internal 
PTFE lining to prevent material 
adhesion. A premixing station may 
be installed as an option.

CRITICAL POINT: 
PROCESS CONTROL 
Solution: SCADA system and 

ny’s experienced staff. Indeed 
proper software setup enhanc-
es batch plant capability - so 
reducing both downtime and 
bottlenecks. User-friendly soft-
ware, equipped with a touch 
screen system and dual in-line 
PCs, ensures operational conti-
nuity even in critical situations 
with HMI redundancy. The 
control board supports EWON 
for prompt remote assis-
tance and real-time control. 
This Glass Service software, 
developed using its in-house 
know-how, generates essential 
reports to ensure batch qual-
ity. An algorithm minimises 
rejected batches, streamlining 
operator activities to address 
such dosing issues as excessive 
weight.

BATCH STABILITY 
CONTROL METHODS

By leveraging the best prep-
aration of its experienced staff, 
Glass Service supports cus-
tomers via the provision of 
batch stability control meth-
ods. Based upon international 
standard references, essential 
know-how is hereby delivered 
through operational proce-
dures, equipment guidance 
and on-field training. (tab. 5, 
next page)

software design (image E 
and image F, next page)

Glass Service provides a 
control board and Batch Plant 
SCADA Software. which has 
been designed based on cus-
tomer requests and the tech-
nical expertise of the compa-
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CONCLUSIONS
Investing in special glass man-

ufacturing demands complex 
process control. The initial step 
at batch production is critical, 
since an unstable batch yields 
unstable glass. Drawing upon its 
expertise, Glass Service delivers 
tailor-made batch plants that 
are designed for specific glass 
production needs, minimising 
batch instability through opti-
mal design while implement-
ing all available solutions. Here 
Glass Service further aids cli-
ents in developing an effective 
‘Control Organization’ through 
direct engagement, knowledge 
sharing and on-field training - 
all crucial elements for project 
success. 

Image E

Image F

Tab 5

Via Cascina Lari
56028 San Miniato (PI) - ITALY

Tel.: +39-0571-4442
Fax: +39-0571-417051

E-mail: glass-service@glassservice.it

www.glassservice.it

GLASS SERVICE SRL

mailto:glass-service@glassservice.it
http://www.glassservice.it




A trajectory 
of innovation:  
SIGMA GROUP’s 
inspiring path
to growth
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A global  leader  in  bonded 

ref ractor ies ,  S IGMA GROUP 

offers unique solutions for glass 

furnaces, including grooved tubes, 

high alumina alternatives and 

cutting-edge structural designs.

L OOKING BACK
Having developed 

its global footprint con-
siderably since its founding, 
Sigma has also boosted turno-
ver over recent years. Notably, 
the company has increased its 
index in produced and sold 
refractory tons - also placing 
itself in a leadership position 
as regards the production of 
special pieces. Whereas at its 
earliest stages the company 
had Italy as its main reference 
market, and so exported very 
little, the exact opposite is now 
true, considering that it exports 
over 80 percent. Production 
was initially based only at the 
Sigma unit in Locate Varesino, 
though today it has two pro-
duction units - one in Italy 
and the other at Plovdiv in 
Bulgaria. The group currently 
has 100 employees. It started 
in Italy in 1990 with just one 
warehouse before gradually 
developing to another, adja-
cent to the first, and thereafter 
acquiring a further warehouse 
to eventually arrive at occu-
pation of the entire street as 
well as the surrounding indus-
trial area. Construction of the 
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first unit in Bulgaria started in 
August 2013 and production 
began in March 2014. The 
group recently completed con-
struction of a fourth building 
at Plovdiv. In Bulgaria it can 
now boast seven sintering fur-
naces and there are nine at its 
Italy headquarters. Therefore 
the tally totals 16 furnaces - all 
making Sigma the international 
leader of special pieces - par-
ticularly those of considera-
ble tonnage, with an average 

monthly production of circa 
650 tons of shaped blocks.

Today the group is a global 
leader of bonded refractories for 
the glass industry. It provides 
the full range of materials for 
glass furnaces from Fireclay to 
Sillimanite, Mullite, High alu-
mina, Zircon-mullite, Zircon, 
Magnesia based materials, Silica 
and Fused cast.

SIGMA TODAY
The group is specialised in 

the production of shaped pieces 
of considerable tonnage, with an 
average monthly production of 
circa 600 tons of shaped blocks 
and 650/700 tonnes of pressed 
refractories.

Over the years it has engi-
neered unique products as well 
as improved products that are 
already widely-used, such as:

a specially grooved tube from 
5” to 14” including the meter-
ing shape, which affords better 
gob homogeneity in weight and 
temperature;
a bonded high alumina for 
channel blocks up to K60”, 
which represents the best alter-
native to fused cast - alumina 
for soda-lime glass contact 
applications for operating tem-
peratures of up to 1300°C;
sillimanite/mullite working end 
and forehearth superstructures 
up to K72”;

Bottom paving in Fireclay, 
Sillimanite & Zircon-mullite with 
blocks up to 1000x500x300 mm;
A high grade mullite and new 
structural design for the regen-
erator chambers which affords 
both higher resistance to chem-
ical attack and increased struc-
tural stability at high tempera-
tures.

MEETING TOMORROW’S 
CHALLENGES 

With Sigma’s special refractory 
still in great demand, the group 
is preparing to face the challenge 
of the glass furnace of the future. 
That may be combustion with a 
mix of hydrogen and oxygen or 
completely electric. Either way, 
SIGMA will be there. 

Via delle Grigne 12/A, 
Locate Varesino (CO) - Italy

Tel +39-0331-823195

 www.sigmaref.it

S.I.G.MA. SRL

http://www.sigmaref.it


Robust industry 
offerings diversify 
with Calderys - 
HWI ties  
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Global refractories leaders HWI and Calderys joined 

in 2023 following HWI’s century-long history of glass 

innovation. Today, they address sustainability in 

glass manufacturing, pioneering such solutions as 

the HWI chromia alumina reuse programme, while 

taking collaboration to the next level as they jointly 

enhance service excellence.

AWINNING 
COMBINATION FOR 
GLOBAL GLASS 

SOLUTIONS 
Refractories continue to be 

an essential enabler of glass 
manufacturing advancements. 
HWI, a Member of Calderys, 

began its rich history of glass 
partnership and innovation 
back in 1864 when Charles 
Taylor and Sons opened a small 
firebrick business in Ohio to 
serve glass manufacturers. Over 
the last century of its history 
HWI’s research and develop-
ment teams, serving the glass 
market, have pioneered a host 
of innovative solutions that con-
tinue to impact how glass is 
manufactured today.

HWI now provides the larg-
est refractory manufacturing 
capacity to the glass industry in 
North America. In 2023, HWI 
became a Member of Calderys 
and the brand for the Americas 

region of the global refractories 
leader Calderys after both com-
panies were united under single 
ownership. As Calderys Group, 
the organizations together cre-
ate a world-class refractories 
solutions provider with even 
greater opportunities to serve 
the glass industry on a global 
scale.  

HELPING GLASS 
MANUFACTURERS 
SOLVE ENERGY 
AND PRODUCTION 
CHALLENGES

Sustainability continues to 
be a significant focus for the 
glass industry, which has been 

Bryn Snow
Director of Glass and Nonferrous 
Application Technology

HWI, a Member of Calderys

Paul Stipanovich
Application Technology 
Specialist, Glass and Nonferrous

HWI, a Member of Calderys
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seeking solutions for energy 
reduction in melting glass and 
employing even more recycling 
solutions throughout product 
lifecycles for decades. Helping 
customers meet their energy 
transition needs has been a 
priority for Calderys Group, 
including HWI - and the glass 
industry is no exception. 

Almost 30 years ago, as con-
cerns about the environmen-
tal impact of chromia alumina 
refractories grew, HWI created 
a pioneering reuse programme 
for these products to provide 
alternatives to hazardous waste 
landfilling for glassmakers. 

Today, all suppliers of refrac-
tories to the glass industry are 
doing likewise.

Innovation continues to 
focus on new products that 
support energy savings efforts. 
HWI’s highly-insulated bottom 
construction, the use of High 
Emissivity Coatings, and the 
development of the JADE® and 
HORIZON product lines are 
just a few examples of solutions 
brought to the market to reduce 
the energy needed to manufac-
ture glass. 

To help advance energy 
alternatives for furnaces, HWI 
has invested in GlassTrend’s 

GT37 project, which is study-
ing refractory corrosion in 
hydrogen-fired furnaces. It 
is also working with furnace 
designers on other hybrid and 
electric melting designs.

Moreover, furnace designers 
are exploring new robotic instal-
lation solutions as the industry 
continues to lose highly skilled 
bricklayers. In response, HWI 
has improved its production 
technology for pressing large-
profile bricks. The larger block 
construction enables faster instal-
lation when leveraging machin-
ery to lift refractory into place 
- reducing the number of skilled 
bricklayers needed on a job site.
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PRODUCT AND SERVICE 
ADVANCEMENTS

Refractory product formula-
tions and performance qualities 
are also addressing the chang-
ing needs of glass manufactur-
ers. HWI launched JADE 75 and 
JADE 75 DC brands recently to 
further its product portfolio offer-
ing in chrome alumina. The new 
products fill the need for applica-
tions where additional corrosion 
resistance is required, but thermal 
shock is of great concern, along 
with costs. JADE 75 and JADE 
75 DC brands address these con-
cerns and prevent the need to 
move to the most premium qual-
ity of a 95 percent chromia-con-
taining refractory.

Calderys’ HWI brand has also 
launched a portfolio of refrac-
tory expendables for the container 
glass industry to provide an eco-
nomic solution while leveraging 
its large Distribution Center net-
work in the Americas - meeting 

the immediate service demands of 
this product line.

Globally, Calderys has an 
immense global footprint - both 
in sales and in installation ser-
vices, which is set to enable a 
higher service level to the global 
glass industry. Calderys has been 
providing monolithic solutions to 
the industry for many years. Now, 
with the full portfolio of products 
from HWI, the company is poised 
for an even stronger position in 
the market.

Refractories play a vital role in 
ensuring that glass manufactur-
ers innovate, maximize furnace 
performance and improve ener-
gy efficiencies for a sustainable 
future for the industry. Calderys 
and HWI teams are actively coor-
dinating product portfolios, sales 
and installation services - driv-
ing even more opportunities to 
expand Calderys Group offerings 
and energy transition support for 
the global glass industry. 

61 Rue des Belles Feuilles
75016 Paris

FRANCE
E-mail: info@calderys.com

www.calderys.com

1305 Cherrington Parkway
Suite 100, Moon

Pennsylvania 15108
USA

Tel.: +1-412-375-6800
Fax: +1-412-469-3889

E-mail: Customer-Service@thinkHWI.com

www.thinkhwi.com

CALDERYS

HWI

mailto:info@calderys.com
http://www.calderys.com
mailto:Customer-Service@thinkHWI.com
http://www.thinkhwi.com
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Planned electric 
melting to see
SCHOTT pioneering 
climate-friendly 
glass   

88 GMP&A 1/2024

Innovation in Bavaria. Schott is planning a new melting furnace 
in Mitterteich that will produce pharmaceutical glass with low 
CO2 emissions using electricity by 2026. Up to 80 percent less 

emissions are possible. Photo courtesy of Schott



89GMP&A 1/2024

Taking stock of its past year, 
Schott has covered much 
ground in the gradual 

reduction of emissions after hav-
ing set the goal of sustainably 
transforming its energy-intensive 
specialty glass production. In 
addition to promising research 
results in using hydrogen instead 
of natural gas during the melt-
ing process, accelerated techno-
logical change has begun with the 
construction of the company’s 
climate-friendly electric melting 
tank. Schott also made progress 
in terms of energy efficiency 
and the use of green electric-
ity. Besides the plan for climate-
neutral production in Scope 1 
and Scope 2 by 2030, ambitious 
reduction targets have now been 
set for the value chain (Scope 
3) for the first time. The glob-
ally-recognized Science Based 
Targets initiative (SBTi) recently 
confirmed the emissions reduc-
tion target submitted by Schott 
based on scientific findings for all 
three scopes. 

STEPPING AWAY FROM 
NATURAL GAS

The glass industry is one of the 
most energy-intensive industries in 

the world. Temperatures of up to 
1,700 degrees Celsius are reached 
in huge melting tanks to melt the 
glass raw materials. To date, the 
main source of energy has been 
natural gas - associated with high 
emissions of greenhouse gasses that 
are harmful to the climate. Schott 
has therefore already made reduc-
ing its emissions in its own produc-
tion a focus of its sustainable com-

Thanks to its focus upon hydrogen 

and green electricity for glass 

melting, SCHOTT has achieved a 

significant milestone in emissions 

reduction. Current plans for an 

innovative electric melting tank by 

2026 align with ambitious climate-

neutral and Scope 3 goals - all 

endorsed by the technology group’s 

Science Based Targets initiative. 

pany transformation since 2020. 
Absolute emissions have been 
reduced by 60 percent since 2019 
by switching to green electricity 
and continuously increasing energy 
efficiency. Despite growth and high 
energy consumption, the Group 
kept CO2 emissions constant in fis-
cal year 2022/23. Jens Schulte, the 
Schott Management Board mem-
ber in charge of the ‘Zero Carbon’ 
strategy programme, says: the 
Schott Management Board mem-
ber in charge of the ‘Zero Carbon’ 
strategy programme: “We have 
already achieved the first impor-
tant milestones, such as switching 
to 100 percent green electricity, in 
the last two years. Now we must 
solve complex technical challenges 
with our melting tanks. In order to 
reduce emissions even further and 
achieve our climate targets we must 
break new technological ground. 
Our focus is on developing innova-
tive technologies to melt glass more 
sustainably.”

TECHNOLOGICAL CHANGE
Schott is currently conducting 

pioneering research into melt-
ing glass with sustainable energy 

Intensive testing: Schott is 
working on several research 
projects to melt glass with 

electricity. Photo courtesy of 
Schott/ Oliver Rüther



The new heating methods 
influence the manufacturing 

processes. Digital models help 
experts to simulate changes in 

the melting tanks. Photo courtesy 
of Schott/ Oliver Ruether
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Ministry for Economic Affairs 
and Climate Protection and the 
European Union to the tune of 
EUR 14.8 M. Schott will invest a 
total of around EUR 40 M in this 
innovation.

ENERGY EFFICIENCY: 
REDUCTION BY 22,000 
MWH

Energy efficiency has increased 
continuously and systematically. 
A total of 22,000 MWh/year and 
8,800 tons of CO2e/year were 
saved, which equates to the elec-
tricity consumption of more than 
7,300 two-person households 
in Germany. The company is 
also developing solutions such 
as expanding the compressed 
air supply, recovering heat from 
melting tanks, and improving 
roller cooling. Additional local 
projects will provide further 
energy savings, such as using 
waste heat at the Schott Pharma 
site in Müllheim, Germany, to 
heat private homes, the installa-
tion of solar panels at the plant in 
Lanškroun, Czech Republic, and 
the construction of a new build-
ing in Landshut, Bavaria, which 
is powered by 100 percent green 
electricity.

GREEN ELECTRICITY: 
EXPANSION OF THE 
PORTFOLIO

The Group was also able 
to expand its portfolio in the 
area of green electricity. Since 
2021, Schott has switched to 
100 percent green electricity 
with the help of Energy Attribute 
Certificates (EACs) and Power 
Purchase Agreements (PPAs). 
The company relies on high-
quality, independently audited 
green electricity labels. To date, 

sources instead of natural gas. 
Here, the Group is focusing 
on two options: electrifying the 
melting tanks with green elec-
tricity, or using green hydrogen. 
Laboratory tests with 100 per-
cent hydrogen were successfully 
carried out in the spring of 2023. 
More tests on melting tanks on 
an industrial scale are to follow 
next year. Indeed Schott recently 
launched several research projects 
aimed at determining the profi-
ciency of electricity in regards to 
the highly complex material and 
process requirements of melting 
specialty glass. “Our results were 
very promising,” says Head of 
Melting Research Michael Hahn. 
“In the pilot plant, we were able 
to increase the share of electrical 
energy to up to 60 percent for 
difficult-to-melt aluminosilicate 
glasses, for example, while main-
taining at least the same glass 
quality. We have thus shown that 
a ‘super-hybrid tank’ with a high-
er percentage of electrical heating 
than fossil heating is possible in 
principle.” Tests are now to be 
conducted directly on the newly-
developed tanks, and under real 
production conditions, in order 

to learn more about the processes 
in the tank. 

PILOT PROJECT: CLIMATE-
FRIENDLY ELECTRIC 
MELTING TANK

Schott is currently taking the 
next step towards decarboniz-
ing its production. The company 
plans to build an electric melt-
ing tank in Mitterteich, Bavaria, 
by the beginning of 2026. The 
tank will be the first of its kind, 
using electricity to melt glass for 
the pharmaceutical industry in 
a much more climate-friendly 
way. Following the company’s 
technology roadmap, the devel-
opment will mark an important 
step in its ultimate plan to gradu-
ally implement sustainable tech-
nologies across the board in its 
plants. The pilot tank powered 
by green electricity is expected to 
reduce greenhouse gas emissions 
by around 80 percent compared 
to the melting tanks currently in 
use. Natural gas will still need 
to be used in some areas. The 
innovative project is intended to 
set new standards for the entire 
industry, and is therefore being 
funded by the German Federal 
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Schott is working on numerous 
projects to increase energy 

efficiency, e.g. this heat pump at 
the Mainz location. 

Photo courtesy of Schott
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by 27.5 percent. The Group is 
also working closely with its sup-
pliers. 74.23 percent of the sup-
pliers with the highest emissions 
are to also set themselves science-
based climate targets by 2027.

AN INTERNATIONAL 
CLIMATE INITIATIVE

Schott has consistently 
expressed its priority to align its 
climate targets with the current 
state of climate science. For this 

the Group has concluded seven 
direct contracts with energy pro-
ducers (PPAs). With these, the 
company is supporting the ener-
gy transition in Germany. Here 
Schott plans to cover around 
24 percent of its electricity con-
sumption in Germany through 
PPAs in 2024. The goal is to fur-
ther expand and internationalize 
these contracts with suppliers of 
renewable energy systems. The 
first contract has already been 
signed in Asia. The Schott plant 
in the Indian state of Gujarat has 
been receiving electricity from a 
wind-solar park since the spring 
of 2023.

SCOPE 3: GROUP 
AMBITION FOR VALUE 
CHAIN EMISSIONS 
REDUCTION  

Until now, the technology 
group’s climate strategy has 
focused upon emissions from its 

own production (Scope 1+2). 
Now, for the first time, Schott 
has determined the dimension of 
emissions along its value chain 
(Scope 3) and has thus set fur-
ther reduction targets in this 
regard. In 2019, these Scope 3 
emissions amounted to around 
1.3 million tons of CO2e. By 
2030, the absolute emissions in 
Scope 3.3 (energy and fuel-relat-
ed activities) and Scope 3.15 
(investments) are to be reduced 

Experiments with hydrogen have 
reached 100 percent in laboratory tests 

in 2023. Further tests are to follow, 
though infrastructure and poor energy 

source availability remain a major 
challenge. 
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remaining emissions. Despite 
all efforts taken, a manufactur-
ing company like Schott will not 
be able to avoid all emissions. 
Consequently the Group will 
offset any remaining emissions 
harmful to the climate for the 
foreseeable future by participat-
ing in climate protection projects. 
In doing so, Schott relies on cer-
tificates with strict international 
standards, such as the Verified 
Carbon Standard or the Gold 
Standard. To calculate climate-
relevant emissions, the emissions 
of all greenhouse gasses are con-
sidered across the Group. Here, 
in order to ensure comparabil-
ity of the impact on the climate, 
Schott expresses its greenhouse 
gas emissions in CO2 equivalents 
(CO2 e). 

reason, the Group has joined 
the global Science Based Targets 
initiative (SBTi), whose mem-
bers are pioneers in the decar-
bonization of the economy. The 
initiative is regarded as the Gold 
Standard for scientific climate 
targets. Through its commit-
ment, the technology Group 
seeks to assist with limiting global 
warming to 1.5 degrees Celsius 
- thereby fulfilling the require-
ments of the Paris Agreement. 
Schott has set specific targets 
for all three Scopes, which have 
been reviewed and confirmed by 
the SBTi.

GERMAN SUSTAINABILITY 
AWARD 

With such ambitious goals, the 
climate protection strategy still 
has many more steps to take, and 
numerous challenges to over-
come - which is true not only for 
Schott, but for all players that are 
committed to sustainable devel-
opment. Here the fact that Schott 
has already received initial public 
recognition for its measures is an 
encouraging sign for the jour-
ney ahead.  After winning the 
“Energy Efficiency Award” in 
the fall of 2022, Schott was hon-

oured twice with the prestigious 
German Sustainability Award in 
November 2023 - one for the glass 
and ceramics industry sector, and 
the other in special recognition 
of climate transformation. Says 
Schulte: “This renewed success 
confirms our strategy and moti-
vates us to take the next steps 
with commitment. Thanks to the 
IPO of our pharmaceutical sub-
sidiary, we are in a good financial 
position to make further invest-
ments. Nevertheless, like many 
other manufacturing companies 
in Germany, we are dependent 
on certain framework conditions. 
These include the availability of 
green energy at competitive pric-
es and a corresponding nation-
wide infrastructure.” 

STRATEGIC FOCUS UPON 
FOUR FIELDS OF ACTION

As part of its ‘Zero Carbon 
Program,’ Schott has established 
four fields of action to reduce 
CO2 emissions. In addition to 
technological change and the use 
of 100 percent green electric-
ity, this includes the continuous 
improvement of energy efficien-
cy. As a final step, the Group also 
uses offsetting to compensate for 
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Thanks to the team: Schott CEO Frank Heinricht 
accepts the German Sustainability Award 2023 and 

the special prize for the transformation field of 
climate. Photo courtesy of Ralf Ruehmeier

Erich-Schott-Straße 14
95666 Mitterteich - GERMANY

Tel.: +49-9633-800
E-mail: info@schott.com

www.schott.com

SCHOTT AG

mailto:info@schott.com
http://www.schott.com
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SUSTAINABILITY

More people are at risk from 
heat-related diseases and 
death than ever before 

as global temperatures continue to 
rise. Though air conditioners may 
appear to be a solution, use of this 
technology leads to the emission 
of hydrofluorocarbons and green-
house gasses, which drive climate 
change. While energy-efficient air 
conditioners help reduce emissions 
from these devices, other cooling 
methods that do not cause any 
emissions are needed.

Radiative coatings can provide 
passive cooling without the use of 

Ceramic and glass 
RADIATIVE COATINGS  
that offer stability 
and scalability 

Global warming heightens heat-related health risks. 

Unlike air conditioners, which release greenhouse gas 

emissions, RADIATIVE COATINGS offer passive cooling 

with no emissions by reflecting solar radiation and 

emitting thermal radiation into space. Inspired by nature, 

innovations in ceramic and glass coatings show promise, 

reducing both energy consumption and emissions.

Laurel Sheppard
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mechanical refrigeration equipment. 
Such coatings are designed to reflect 
solar radiation and emit thermal 
radiation to the cold outer space 
− thereby achieving electricity-free 
spontaneous cooling.

Researchers have made numerous 
advancements in radiative coatings in 
recent years, thanks largely to innova-
tions in micro/nanofabrication. This 
article overviews two recent papers, 
both published in Volume 382, Issue 
6671 of ‘Science,’ that harnessed 
such manufacturing techniques to 
develop new radiative coatings.

BEETLE-INSPIRED CERAMIC 
COATING ACHIEVES 
NEAR-PERFECT SOLAR 
REFLECTIVITY

Researchers at several Hong 
Kong universities designed a new 
ceramic radiative coating that 
exhibits a near-perfect solar reflec-
tivity of 99.6 percent. The coat-
ing’s impressive properties are due 
to its nanostructure, which was 
inspired by the Cyphochilus bee-
tle. Native to Southeast Asia, it is 
considered the whitest insect on 
earth. The beetle’s colouring is due 
to the arrangement of tiny tear-
shaped scales that cover its entire 
exoskeleton. Only 6 μm thick, these 
form a highly connected and dense 
network of chitin, i.e., a long-chain 
polymer that gives strength to 
the exoskeletons of crustaceans, 
insects, and the cell walls of fungi. 
Chitin scatters light extremely effi-
ciently, resulting in the ultrawhite 
appearance.

Previous studies have drawn 
inspiration from the Cyphochilus 
beetle to create sustainable and bio-
compatible ultrawhite coatings. But 
the new study took this inspiration 
a step further by creating a coating 
that is both aesthetic and functional.

The Hong Kong researchers fab-
ricated the ceramic coating through 
a process that can be easily scaled 
for mass production. First, they 
cast a solution of polyethersulfone 
(PES), N-methyl-2-pyrrolidone 
(NMP), and alpha-alumina onto 

a flat substrate and immersed it in 
ethanol, which caused the NMP 
to dissolve. They then sintered the 
material to remove the PES and 
bond the alumina particles in a 
porous pattern that resembles the 
Cyphochilus beetle scales.

In addition to a record-high solar 
reflectivity of 99.6 percent, the final 
alumina coating exhibited an infra-
red thermal emission of 96.5 per-
cent and withstood temperatures 
of more than 1,000°C (1,832°F). 
When applied to a house roof, the 
coating reduced the amount of 
electricity used for space cooling by 
20 percent.

Other characteristics of the 
ceramic radiative coating include:

  Ultralow thickness. The coat-
ing requires a thickness of only  
150 μm to achieve a reflec-
tance of more than 95 percent. 
Conventional high-performance 
roof cooling coatings typically 
require a thickness above 1 mm.

  High mechanical strength. The 
coating demonstrates a high 
mechanical strength of more than 
100 MPa (building envelopes 
require a minimum of 35 MPa).

  Low reflectivity. The coating has 
low reflectivity within the atmos-
pheric window transmittance 
range at any thickness, making it 
suitable for coating concrete and 
similar substrates.
  Subambient cooling. The coat-
ing achieves subambient cool-
ing above 4°C even around 
midday (between 11 a.m. and 
2 p.m.), resulting in lower tem-
peratures compared to white 
commercial tiles.

  Either water-loving or water-
repelling. The coating can be 
converted from superhydrophilic 
(attracted to water) to hydro-
phobic (repels water) by impreg-
nation with organosilicon com-
pounds. This change to the coat-
ing causes only a small drop in 
solar reflectance.

  Resistant to environmental stim-
uli. The coating resists pollutants 
when treated with fluorosilane, 
maintaining a solar reflectance 
of more than 97 percent. The 
coating also exhibits resistance to 
ultraviolet radiation and fire.

  Recyclable. The coating is recy-
clable and can be turned into a 
new material with well-preserved 
optical properties.
  Colour options. The coating can 
be coloured using a dual-layer 
design while mostly retaining its 
reflective properties. For exam-
ple, yellow, red, and green coat-
ings exhibited reflectivity in the 
near infrared region of 95 per-
cent, 96 percent, and 87 percent, 
respectively.
Said Chi Yan Tso, associate 

professor of energy and environ-
ment at the City University of Hong 
Kong: “This study confirms the 
great potential of cooling ceram-
ic in reducing people’s reliance on 
traditional active cooling strategies 
and provides a sustainable solution 
for avoiding electricity grid over-
load, greenhouse gas emissions, and 
urban heat islands.” 

Published in ‘Science’, the paper 
is entitled ‘Hierarchically structured 
passive radiative cooling ceramic 
with high solar reflectivity.’ 

Samples of the beetle-inspired ceramic radiative coating in dif-
ferent colours. Image courtesy of City University of Hong Kong



95GMP&A 1/2024

ditions, including water, ultravio-
let radiation, soiling, and high-
temperature flame shock.
Compatible with several different 
combinations of glasses featuring 
different softening points (300°C 
to 1,000°C) and dielectric parti-
cles (titanium dioxide, zinc oxide, 
boron nitride).
Can incorporate inorganic dyes 
to produce pink, green, and yel-
low colours while retaining solar 
reflectance properties ranging 
from 90 percent to 95 percent.
Said first author Xinpeng Zhao, 

assistant research scientist at the 
University of Maryland: “It’s a 
game-changing technology that sim-
plifies how we keep buildings cool 
and energy-efficient.” 

The researchers established a 
startup company called CeraCool to 
scale up and commercialize the glass 
coating technology. 

TEMPERATURE DROP 
ENABLED BY MICROPOROUS 
GLASS COATING 

Researchers at the University 
of Maryland and the University 
of Wisconsin-Madison used a 
solution-based process to fabricate 
a microporous glass coating that 
achieves a cooling effect even under 
high-humidity conditions.

The solution consisted of 
phosphate glass particles (2–15 
μm) and alpha-alumina nanopar-
ticles (0.3–1.0 μm) suspended in 
ethanol. The glass particles acted 
as a nonconventional binder to 
form a robust porous support-
ive framework, while the alu-
mina particles strongly scattered 
light and prevented densification 
of the porous structure during 
manufacturing.

After sintering at about 600°C, the 
glass particles formed an intercon-
nected mesoporous structure, with 
the alumina particles surrounded by 
the glass. Scanning electron micros-
copy analysis showed a porosity of 
about 50 percent and an average 
pore size of 6.7 μm.

Testing identified the optimal 
mass fraction of alumina particles to 
be 40–60 wt. percent. Coating thick-
ness needed to be more than 500 μm 
to achieve solar reflectance greater 
than 95 percent.

The researchers note that the 
solution’s viscosity could be modi-

fied for different coating techniques, 
such as spray or brush coating, thus 
allowing the coating to be applied 
with good adhesion on various sub-
strates, including brick, tile, metal, 
and glass.

However, solar reflectance 
depended on the coating method. 
Compared with brush-on glass coat-
ings, spray-on glass coatings had 
a rougher, more porous structure, 
resulting in slightly lower solar reflec-
tance. Increasing the alumina mass 
fraction to about 60 wt. percent 
in spray-on coatings achieved solar 
reflectance of more than 96 percent 
at a thickness of about 500 μm.

Other advantages of the glass 
radiative coating include:

Combines high solar reflec-
tance (>96 percent) and high 
infrared emissivity (95 percent) 
in the atmospheric transpar-
ency window.
Enables temperature drop of 
about 3.5° and 4°C during mid-
day and nighttime, respectively, 
even under high-humidity condi-
tions (up to 80 percent).
When applied to roofing, it can 
reduce annual carbon dioxide 
emissions by about 10 percent, 
resulting in an average annual cost 
savings of about USD 350 for old 
buildings and about USD 290 for 
new buildings.
Maintains high solar reflectance 
even when exposed to harsh con-

Distinguished University Professor 
Liangbing Hu (left) and assistant 
research scientist Xinpeng Zhao 
at the University of Maryland dis-
play a panel of steel coated with 
their new radiative cooling glass. 
Image courtesy of A. James Clark 
School of Engineering, University 

of Maryland 
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INDUSTRY SPOTLIGHT

For the glass industry, 
2022 proved to be a 
complex year that was 

marked by rising energy costs, 
inflation, lingering effects of 
the pandemic and a more than 
tenfold increase in glass scrap 
prices. Despite these challeng-
ing factors, the year conclud-
ed with a 1.5 percent growth 
compared to 2021. In Italy, 
the glass industry stands out 
as a unique case in Europe - 
encompassing all production 
sectors while serving numer-
ous Made in Italy supply 
chains. These include flat glass 
for construction, automotive 

A glance at the 
glass market 
in ITALY from 2022 
to the present

Despite challenges, the glass industry in ITALY achieved 

1.5 percent growth over 2022, serving diverse Made in Italy 

sectors. A EUR 400M investment now targets a 12 percent 

capacity increase by 2024. With 8,000 employees, a 

€2.5 billion turnover and supported by an EUR 8 billion 

decarbonization investment, it currently addresses both 

energy cost volatility and sustainability. 

GMP&A 1/2024



applications, furnishings and 
the pharmaceutical sector.

CHALLENGES
Despite the recorded 

increase, the industry fell short 
of meeting demand. Imports 
of bottles and vases surged 
by 11.3 percent while exports 
experienced a 4.4 percent 
decline. Consequently, invest-
ments totaling approximately 
EUR 400M were earmarked 
for the construction of five 
melting furnaces scheduled to 
be operational by 2024. The 
aim has been to secure a 12 
percent increase in produc-
tion capacity - as outlined in 
a report by Assovetro, the 
national association of glass 
producers.

Said Assovetro container 
section president Roberto 
Cardini: “Despite persistent 
challenges, the industry has 
continued to grow. 2023 is 
expected to be a year of sta-
bilization, allowing us to tack-
le future such challenges as 
decarbonization through the 
exploration of new energy 
vectors.”

The sector comprises around 
60 plants and 32 large-scale 
production companies - along 
with approximately 300 trans-
formation companies and 
30,000 direct employees. Italy 
represents a key market for this 
industry, totaling around 8,000 
employees and generating an 
annual turnover of approxi-
mately EUR 2.5 billion.

ENERGY COSTS AND 
THE IMPORTANCE OF 
SUSTAINABILITY

The sector has grappled with 
the volatility of energy prices 
and the surge in scrap pric-
es (rising from around EUR 
25 per ton to approximately 
EUR 200). Consequently, the 
cost of using scrap exceeds 
that of virgin raw materials. 

Additionally, it’s crucial to 
note that the industry con-
sumes about 1 billion cubic 
metres of gas annually.

HIGHLIGHTING 
POTENTIAL

During the ‘The Future through 
Glass’ conference organized in 
Rome by Assovetro, in collabora-
tion with Cnel, a study conducted 
by Open Impact was presented. It 
established that “every euro invested 
in this sector in Italy would gener-
ate EUR 2.5 in positive value in 
environmental, social and economic 
terms.” Considerable investments in 
the sector were also discussed, with 
approximately EUR 8 billion ear-
marked for decarbonization activi-
ties, energy efficiency, electrifica-

97GMP&A 1/2024

tion, Carbon Capture and Storage, 
biomethane, hydrogen and recy-
cling. Indeed the glass market has 
the potential to serve as a model for 
the future transition to green prac-
tices - demonstrating that investing 
in sustainability is a winning long-
term strategy from all perspectives.

“Glass is pivotal in support-
ing the transition,” said Assovetro 
President Marco Ravasi. “And it 
can do so with overwhelmingly 
positive social, environmental and 
economic returns. This shows that 
transitioning the economy toward 
green and circular practices can 
be a catalyst for development - 
especially if approached without 
prejudice, but rather by choos-
ing the most effective options to 
achieve our goals.”
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DIGITAL SOLUTIONS

Confronting held 
ware challenges 
head-on at  
XPAR VISION 
In every container glass factory, 

managing held ware and resort-
ing often proves to be a daunting 

challenge - leading to both increased 
costs and disruptions in production. 
That situation is further exacer-
bated by the manual unloading, 
re-inspecting and palletizing that 
accompanies the traditional method 
of resorting - leading to inefficien-
cies and deferred shipment. Here, 
recognizing the need for a trans-
formative solution, XPAR Vision 
has introduced its Long Term 
Image Storage (LTIS) system.

THE CHALLENGES 
OF HELD WARE

Triggered by suspicions con-
cerning poor quality or critical 

defects, held ware results in costly 
resorting processes, which not only 
consume valuable resources but 
also puts customer deliveries at risk 
whilst increasing operational costs. 
Here the indirect costs associated 
with held ware are often over-
looked, such as warehouse space 
occupation, captive packaging 
material and the potential need for 
expensive dumping and scrapping 
when held ware reaches unman-
ageable levels.

LONG TERM IMAGE 
STORAGE (LTIS)

The LTIS system offered by 
XPAR Vision signifies a genuine 
game-changer for glass factories. It 
involves the storage of an ‘unlim-

ited’ number of images of all indi-
vidual containers - whether accept-
ed or rejected. These become eas-
ily accessible through an XPAR 
Viewer, affording efficient retrieval 
and analysis while being presented 
in either grayscale or colour.

DIGITAL RESORTING
One key LTIS feature is its 

ability to review images at any 
time, thereby enabling verification 
of both the occurrence and timing 
of defects as well as identifying the 
specific cavity or section respon-
sible for the defect. Such digital 
resorting capability significant-
ly reduces the need for physical 
resorting - effectively streamlining 
the process and minimizing costs.
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INTERNAL TRACEABILITY 
BENEFITS

For internal traceability, LTIS 
provides key information to reduce 
the quantity of held ware as well as 
associated resorting costs. Indeed 
customers report a significant 
reduction in both held ware and 

With its Long Term Image Storage (LTIS) system, XPAR 

Vision addresses current glass container factory 

challenges by revolutionizing held ware management. It 

digitally reduces  both costs and production disruptions by 

leading to enhanced internal and external traceability as 

well as minimised resorting.

resorting expenses, with the added 
benefit of identifying areas for 
improvement in XPAR IRD sys-
tem settings based upon feedback.

EXTERNAL TRACEABILITY 
BENEFITS

Externally, LTIS facilitates opti-

mum identification of contaminated 
pallets through images and times-
tamps - a capability that allows glass 
container producers to manage and 
limit potential damages, includ-
ing customer complaints, financial 
claims, recalls and reputational 
harm.

CUSTOMER 
SUCCESS STORY

A recent testimonial from one 
of XPAR Vision’s glass bottle 
producing customers highlights 
the significant benefits of LTIS: 
“With XPAR Long Term Image 
Storage, I was able to go back 
and review images and verify 
that we had actually been making 
defects on the entire section - 
pointing towards a different root 
cause. This allowed for a full cor-
rection of the issue and ensured 
that we went back far enough 
with the quarantine to prevent 
any critical defects from reaching 
the customer.” 

Laan Corpus Den Hoorn 300
9728 JT Groningen - NETHERLANDS

Tel.: +31-50-316-2888
E-mail: sales@xparvision.com

www.xparvision.com

XPAR VISION

mailto:sales@xparvision.com
http://www.xparvision.com
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FORGLASS  
solutions 
extend 
its lusty 
market offer 
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As was evident at the recent 
science and technology 
‘Glass Industry 2023’ 

conference, the industry’s interest 
in Forglass Mixing Electrodes®

is considerable. There Marian 
Klisch, the company’s director of 
Research & Development,  pre-
sented the mathematical mod-
elling studies that led to both  
the development and successful 
launch of the Forglass Mixing 
Electrodes®. A revolutionary 
approach to accelerating the 
melting process that combines 
the functionality of electrodes 
and bubblers, the synergy of the 
two processes offers incredible 
opportunities for constructing 
hybrid furnaces that these days 
have the full attention of vir-
tually all glass producers. The 
company is also well-known and 
respected as a supplier of turn-
key batch plants, including some 
highly innovative, specialised and 
patented machinery. Currently 
its top three sellers are the fol-
lowing:

SMARTSCRAPER® 
An ‘intelligent’ scrap-

ing conveyor equipped with 
a cutting-edge Overload 
Protection System (OPS), the 
SmartScraper® uses electronic 
sensors to continually monitor 
the working conditions of the 
conveyor - all while diagnosing 
problems and instantly reacting 
to changes in operation. The 
machine’s built-in intelligence 
allows it to slow down or stop 
before its elements are damaged, 
including the protection system 
itself. Additionally, a compre-
hensive array of sensors (e.g. 
temperature, working speed 
or efficiency), SmartScraper®

allows detailed analysis of its 
performance to prevent future 
malfunctions. 

VIBE® 
A high-performance vibrat-

ing dosing feeder that’s innova-
tive on a global scale, it allows 
extremely precise batching of 
the transported material (weigh-

Forglass Mixing Electrode
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I t  was at  Glasstec 2022 that 

FORGLASS exhibited -and then 

patented- its Forglass Mixing 

Electrodes®, together with the 

flexible Forglass Hybrid Furnace. 

The two innovations are congenially 

connected, since the design concept 

of the Hybrid Furnace relies on the 

use of Forglass Mixing Electrodes® 

during the melting process as a 

ing precision > 99.95 percent). 
The use of inertia drives allows 
the machine to achieve three 
times higher efficiency, com-
pared to classical batch dos-
ing solutions. And because this 
device is often placed in the 
most critical stages of the tech-
nology line (e.g., feeding of 
charge to the glass furnace) 
its high reliability means virtu-
ally eliminating costly and time-
consuming stoppages.

SELECTABLE GRAIN 
CRUSHER™ 

A special crusher that makes 
it possible to adjust the size of 
the grain. The desired fraction 
can be easily set and maintained 
throughout the machine’s 
life cycle. This technology, 
enclosed in a small device, can 
be integrated into virtually any 
technology line. 

Ul. Wadowicka 8a
30-415 Kraków

POLAND
+48-12-3524222

www.forglass.eu

FORGLASS 
TECHNOLOGY 

Sp. z.o.o.

www.forg

SmartScraper

VIBE

Selectable Grain 
Crusher

Forglass Mixing 
Electrodes

http://www.forg
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LinkedIn reach-out: 
LUBEN GLASS  
goes online in style
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products and delving into topics 
and solutions that are both out 
there on the market already.

PROFILE UPDATES
Posts go out weekly, serving 

as an important tool for briefing 
profile visitors on Luben Glass’ 
business updates as well as tech-
nical insights for industry players. 
These include ideas for creating 
new solutions or even identifying 
some problem that had initially 
proved elusive - something that 
can indeed arise after having long 
remained undetected (and here 
anyone ‘in the know’ would be 
aware that precision remains the 
key to quality within the hollow 
glass industry). 

Making its unique mark 
upon the hollow glass 
market since 1984, 

Luben Glass continues to hone 
its strategy of reaching out to 
ever more customers the world 
over. Here’s what motivated 
its recent dive into Linkedin, 
which signaled the company’s 
new path towards achieving 
precisely that goal - and all as 
an accompaniment to the ongo-
ing development and research 
programme that it’s been suc-
cessfully carrying out over the 
years. Having now opened its 
doors to the web as well, today 
Luben Glass has a specialized 
team of expert social media 
communicators. 

EXTENDING A PRE-
EXISTING NETWORK

The company profile on 
LinkedIn comes as the first step 
in this direction, with messages 
inviting potential customers to 
an initial video call that’s for-
mally setup via email. Interested 
contacts can also keep in touch 
through WhatsApp or Botim 
- depending upon their pre-
ferred application. Online from 
October 2023, Luben Glass’ new 
LinkedIn page has already sur-
passed 700 followers in just a 
few months - a high-five for cool 
layout and profile architecture, 
which are designed to keep cus-
tomer views constantly updated 
while conveying news about new 
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Via Meucci, 23
26010 Offanengo (CR) - ITALY

Tel.: +39-0373-244396
Fax: +39-0373-244401

E-mail: info@lubenglass.it

www.lubenglass.eu

LUBEN GLASS SRL

A GLOBAL APPEAL
Though based in Italy, Luben 

Glass has worldwide customers 
with which it may not necessar-
ily be doing business directly but 
to whom it can nonetheless offer 
both support and consultation as 
well as a problem-solving service. 
Over the years such glassworks 
have come to trust that Luben 
Glass is reliable and has never let 
them down.

 
EXHIBITING A WINNING 
PORTFOLIO

Perhaps this explains why in 
one of its most popular posts the 
company presents its machines, 
which are greatly coveted for 
their excellent maintenance and 
control of moulds as well as for 
achieving optimum quality - the 
same quality that customers can 
view first-hand by either visiting 
Luben Glass or sending it sam-
ples to try out. 

LUBEN GLASS LINKEDIN POST 
New solution: special mould 
holder without support which 
works as a simple, single-gob 
mould holder. Equipped with 
a special cam-system, it can 
retract the third part of the 
mould in such a way that it 
remains unconnected to any 
other system (plates, link, 
etc.).  An innovative system, 
it can be placed into the IS 
machine without any need to 
make section changes.

mailto:info@lubenglass.it
http://www.lubenglass.eu


suppliers guide
Y E L L O W  P A G E S

104

 COMPANY website  COMPANY website

AGR INTERNATIONAL
 www.agrintl.com

ANTONINI
 www.antoninisrl.com

BDF INDUSTRIES
 www.bdf.it

BOHEMI CHEMICALS
 www.bohemichemicals.com

EME
 www.eme.de

FALORNI TECH
 www.falornitech.com

FAMOR ENGINEERING 
 www.famoreng.com

FLUORITAL
 www.fluorital.com

FONDERIE VALDELSANE
www.fonderievaldelsane.com

GCG - GLASS CONSULTING GROUP
 www.glassconsultinggroup.it

GLASS SERVICE
      www.glassservice.it

HEYE INTERNATIONAL
 www.heye-international.com

LINCO BAXO
 www.lincobaxo.com

S.I.G.MA.
 www.sigmaref.it

SKS - SORG KERAMIK SERVICE
 www.sks.net

NIKOLAUS SORG
 www.sorg.de

TIAMA
 www.tiama.com

VIDROMECANICA

 www.vidromecanica.com

ZIPPE
 www.zippe.de
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AGVs/LGV
 
Tecnoferrari

 
A.I. NIR  
FURNACE CAMERAS

GS - Glass Service

 
AIR COOLING 
SYSTEMS

Forglass
KYP Accesories
Luben Glass

 
AIR COOLING 
SYSTEMS  
for I.S. MACHINES

Revimac-Bottero

 
AIR  
COMPRESSORS

Pneumofore

 
ALLOYS FOR 
MOULDS

Fima-Olimpia Fonderie

http://www.glassonline.com
http://www.glassonline.com
http://www.agrintl.com
http://www.antoninisrl.com
http://www.bdf.it
http://www.bohemichemicals.com
http://www.eme.de
http://www.falornitech.com
http://www.famoreng.com
http://www.fluorital.com
http://www.fonderievaldelsane.com
http://www.glassconsultinggroup.it
http://www.glassservice.it
http://www.heye-international.com
http://www.lincobaxo.com
http://www.sigmaref.it
http://www.sks.net
http://www.sorg.de
http://www.tiama.com
http://www.vidromecanica.com
http://www.zippe.de
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AUTOMATIC 
WAREHOUSES

EMS Group

AUTOMATION

EME
Forglass
GS - Glass Service
Luben Glass
Mimsan Conveyor Systems
R.Cestaro 
Vetromeccanica
Video Systems
ZIPPE

BAG FILTERING 
PLANTS

BDF Industries

BATCH 
CHARGERS

BDF Industries
EME
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
Horn
MT Forni Industriali
Sorg Nikolaus
TECO Group
ZIPPE

BATCH 
AND CULLET 
HANDLING SYSTEMS

EME
Falorni Tech
Forglass
ZIPPE

BATCH/CULLET 
PREHEATERS

EME
GCG - Glass Consulting 

Group

Sorg Nikolaus
ZIPPE

BATCH 
PLANTS

EME
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
HFT
TECO Group
Vidromecanica
ZIPPE

BENDING 
FURNACES

Forglass

BLOWING 
MACHINES

Bucher Emhart Glass
Famor Engineering
Olivotto Glass Technologies
Waltec Maschinen

BURN-OFF 
MACHINES

Famor Engineering
Olivotto Glass Technologies
Waltec Maschinen

BURNERS & 
ACCESSORIES

BDF Industries
Car-Met
Falorni Tech
Famor Engineering
Forglass
GCG - Glass Consulting 

Group
KYP Accesories
Glass Service
Horn
Luben Glass
Moderne Mecanique
MT Forni Industriali
OCMI OTG

Olivotto Glass Technologies
Pennekamp
Sorg Nikolaus
Waltec Maschinen

BURNERS/ 
LOW NOx

BDF Industries
Falorni Tech
Famor Engineering
GCG - Glass Consulting 

Group
Glass Service
Horn
KYP Accesories
Pennekamp
Sorg Nikolaus

BURNERS/ 
OXY-FUEL

BDF Industries
Falorni Tech
Glass Service
KYP Accesories
MT Forni Industriali
Olivotto Glass Technologies
Sorg Nikolaus

CARPOULE 
AFTER
FORMING 
MACHINES
LINES

Moderne Mecanique
OCMI OTG

CARPOULE 
FORMING 
MACHINES
LINES

Moderne Mecanique
OCMI OTG

CAST IRON FOR 
MOULDS

Fima-Olimpia Fonderie
Fonderie Bertalesi
Fonderie Valdelsane

 Reserved for advertisers  |    www.glassonline.com   |  Reserved for advertisers  |  www.glassonline.com

105GMP&A 1/2024

Fonderie Bartalesi
Fonderie Valdelsane

AMPOULE 
AFTER-FORMING 
MACHINES/ LINES

KYP Accesories
Moderne Mecanique
OCMI OTG
Pennekamp
Spami-Optrel-Stevanato 

Group

AMPOULE FORMING 
MACHINES/LINES

Euromatic 
KYP Accesories
Moderne Mecanique
OCMI OTG
Spami-Optrel-Stevanato 

Group

AMPOULE PACKAGING 
MACHINES

Euromatic 
KYP Accesories
Moderne Mecanique
OCMI OTG
R.Cestaro
Spami-Optrel-Stevanato 

Group

ARTICLE PRODUCTION

Olimerk

ARTIFICIAL 
INTELLIGENCE

Video Systems

AUTOMATIC 
TUBE LOADERS

Euromatic
KYP Accesories
Moderne Mecanique
OCMI OTG
R.Cestaro
Spami-Optrel-Stevanato 

Group

http://www.glassonline.com
http://www.glassonline.com
https://www.fonderievaldelsane.com
https://www.fonderievaldelsane.com
https://www.eme.de
https://www.eme.de
https://www.eme.de
https://www.eme.de
https://www.eme.de
https://www.zippe.de
https://www.zippe.de
https://www.zippe.de
https://www.zippe.de
https://www.zippe.de
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Revimac-Bottero
Vidromecanica
Waltec Maschinen
WBT

CULLET 
SEPARATION 
& TREATMENT 
SYSTEMS

EME
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Vidromecanica
ZIPPE

DATAMATRIX 
READING  DEVICES

TIAMA

DECORATING 
MACHINES

Fermac
Koenig & Bauer Kammann
Pennekamp

DECORATION 
CUTTING 
MACHINES

Waltec Maschinen

DECORATIVE 
ENAMELS

Fluorital
GCG - Glass Consulting 

Group

DEDUSTING 
& FILTERING 
SYSTEMS

BDF Industries
Forglass

Ramsey Products
Regina Catene Calibrate
Tecnoferrari 
Vetromeccanica
EMS Group

CONVEYOR BELTS

Bonaiti Pietro
Car-Met
Famor Engineering
Forglass
Luben Glass
Olivotto Glass Technologies
Pennekamp
Pennine
Ramsey Products
Regina Catene Calibrate
Revimac-Bottero
Vetromeccanica
Vidromecanica
WBT
ZIPPE

CONVEYOR CHAINS 
& SPROCKETS 
(HOT-END)

Bonaiti Pietro 
Luben Glass
Pennine
Renold
Revimac-Bottero
Ramsey Products
WBT
ZIPPE

CRACK-OFF 
MACHINES

Olivotto Glass Technologies
Waltec Maschinen

CROSS CONVEYORS

BDF Industries
Bonaiti Pietro 
Bucher Emhart Glass
Car-Met
Ergon Meccanica
Famor Engineering
Heye International
Luben Glass
MT Forni Industriali
Olimerk
Pennekamp
Ramsey Products

CONSULTING 
SERVICES

AGR International Inc
BDF Industries
Bucher Emhart Glass
Falorni Tech
Forglass
Bucher Automation
GCG - Glass Consulting 

Group
GS - Glass Service
HFT
Horn
Luben Glass
Olivotto Glass Technologies
TECO Group
Video System

CONTROL & 
AUTOMATION 
SYSTEMS

BDF Industries
Bottero
Bucher Emhart Glass
Falorni Tech
Forglass
Bucher Automation
GCG - Glass Consulting 

Group
Glass Service
GS - Glass Service
Luben Glass
Horn
Iris Inspection Machines
Marposs
MSK Covertech
Nirox
Olivotto Glass Technologies
TECO Group
Tecnoferrari 
Tecnosens
VMA
Video Systems
Waltec Maschinen
ZIPPE

CONVEYING & 
STOCKING SYSTEMS

All Glass
Forglass
MSK Covertech
Olimerk
OMS

COATING 
OF GLASS - 
SYSTEMS & 
MATERIALS 
(HOT- / COLD-END)

Bohemi Chemicals
Fluorital
Forglass
Graphoidal 

Developments
Luben Glass
Pennekamp
R.Cestaro
Tecnosens
Vidromecanica

COGENERATION 
AND 
TRIGENERATION 
THROUGH HEAT 
RECOVERY 
SYSTEMS

BDF Industries

COLD-END 
LINES

ACH - Advanced 
Container Handling

All Glass
Bucher Emhart Glass
EMS Group
Forglass
Heye International
Iris Inspection Machines
KYP Accesories
Mimsan Conveyor Systems
MSK Covertech
Pennekamp
R.Cestaro
Regina Catene Calibrate
Tecnosens 
Vetromeccanica

COLOURS 
& ENAMELS

Bohemi Chemicals
GCG - Glass Consulting 

Group
Fluorital
Forglass

GMP&A 1/2024
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DOSING 
SYSTEMS: 
COLD-END 
EMULSIONS

GCG - Glass Consulting 
Group

Graphoidal 
Developments

Luben Glass
Pennekamp
R.Cestaro
Revimac-Bottero
Vidromecanica

DOSING 
SYSTEMS: 
GOB CUTTING 
LUBRICATION

Graphoidal 
Developments

Luben Glass
R.Cestaro
Revimac-Bottero

DRIVE SYSTEMS / 
VARIABLE 
SPEED

BDF Industries
Bottero
Forglass
Bucher Automation
Heye International
Olivotto Glass Technologies
Pennekamp
Revimac-Bottero
Tecnoferrari

DROPPER 
AFTER-FORMING 
MACHINES/LINES

Moderne Mecanique
OCMI OTG

DROPPER FORMING 
MACHINES/ LINES

Moderne Mecanique
OCMI OTG

ELECTRIC 
BOOSTING SYSTEMS

BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
Horn
Sorg Nikolaus
TECO Group

ELECTRONIC CONTROL
SYSTEMS AND IT

BDF Industries
Bock Energietechnik
Forglass
Bucher Automation
Glass Service
Horn
Olivotto Glass Technologies
Sorg Nikolaus
TECO Group
Waltec Maschinen
ZIPPE

ELECTRODE HOLDERS

Bock Energietechnik
GCG - Glass Consulting 

Group
Glass Service
Horn
Sorg Nikolaus
TECO Group

ELECTRODE 
HOLDERSHOT AND 
COLD FURNACE 
INSTALLATION

Horn
TECO Group

EMISSION 
MONITORING 
SYSTEMS

BDF Industries

GS - Glass Service

EMULSION 
DOSING SYSTEMS

Graphoidal 
Developments

Luben Glass
Pennekamp
R.Cestaro
Revimac-Bottero

ENERGY RECOVERING
SYSTEMS

BDF Industries
Falorni Tech
Luben Glass
Novaxion
ZIPPE

ENGINEERING 
SERVICES

Falorni Tech
TECO Group

ENGINEERING AND 
MODELLING FOR 
BOOSTING SYSTEMS

Bock Energietechnik
Horn

ENGRAVING 
MACHINES

TIAMA

FEEDERS & 
MECHANISMS

BDF Industries
Bottero
Bucher Emhart Glass
Ergon Meccanica
Famor Engineering
Forglass
Glass Service
Heye International
Olivotto Glass Technologies
Revimac-Bottero
Waltec Maschinen

FIBERGLASS 
/ GLASSWOOL 
PRODUCTION 
LINES, EQUIPMENT 
& PRODUCTS

Falorni Tech
Glass Service
HFT
Olivotto Glass Technologies
TECO Group

FINISHING MACHINES

KYP Accesories

FIRE POLISHERS & 
EQUIPMENT

Famor Engineering
Bucher Automation
Luben Glass
Olivotto Glass Technologies
Vidromecanica
Waltec Maschinen

FOREHEARTHS 
& SYSTEMS

BDF Industries
Bock Energietechnik
Bottero
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
HFT
Horn
MT Forni Industriali
Revimac-Bottero
Sorg Nikolaus
TECO Group

FORMING MACHINES

Amig
BDF Industries
Bottero
Bucher Emhart Glass
Ergon Meccanica
Famor Engineering
Heye International
KYP Accesories
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Novaxion
OCMI OTG
Olivotto Glass Technologies
Revimac-Bottero
Spami-Optrel-Stevanato 

Group
Waltec Maschinen

FURNACES: 
BUBBLING 
SYSTEMS

BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
Horn
Sorg Nikolaus
TECO Group

FURNACES: 
CLEANING 
SYSTEMS

Glass Service

FURNACES: 
DRAINING 
SYSTEMS

Bock Energietechnik
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
Horn
Sorg Nikolaus

FURNACES: 
ELECTRIC

Bock Energietechnik
Falorni Tech
Forglass
Glass Service
GS - Glass Service
Horn
KYP Accesories
Sorg Nikolaus
TECO Group

FURNACES:  HEAT-UP

BDF Industries
Falorni Tech
Forglass
Glass Service
Horn
Sorg Nikolaus

FURNACES: HOT 
CULLET FILLING

Falorni Tech
Forglass

FURNACES: MELTING

BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn
MT Forni Industriali
Sorg Nikolaus
TECO Group

FURNACES: 
METAL STRUCTURES

BDF Industries
Car-Met
Falorni Tech
Forglass
Glass Service
HFT
Horn

FURNACES: OXY-FUEL 
OR RECUPERATIVE

BDF Industries
Falorni Tech
Glass Service
HFT
Horn
MT Forni Industriali
Sorg Nikolaus
TECO Group

FURNACES: 
PREHEATING SYSTEMS

Commersald Impianti

Falorni Tech
Forglass
Glass Service
Horn
Olivotto Glass Technologies
Sorg Nikolaus

FURNACES: 
REPAIR, 
MAINTENANCE 
& REVAMPING

BDF Industries
Bock Energietechnik
Falorni Tech
Forglass
Glass Service
HFT 
Horn
Sorg Nikolaus
TECO Group

GASES

Glass Service

GLASS 
ANALYSIS 
AND TESTING 
SERVICES

AGR International Inc

GLASS BRICK 
PRODUCTION LINES

Amig
Olivotto Glass Technologies
Waltec Maschinen

GLASS LEVEL 
CONTROL DEVICES

BDF Industries
Bock Energietechnik
Falorni Tech
GCG - Glass Consulting 

Group
Glass Service
Horn
MT Forni Industriali
Olivotto Glass Technologies
Sorg Nikolaus
ZIPPE

GLASS 
METALISATION 
PROCESS 
MATERIALS

Fluorital

GLASS RECYCLING 
PLANTS

EME
Falorni Tech
GCG - Glass Consulting 

Group
Vidromecanica
ZIPPE

GOB WEIGHT 
CONTROL SYSTEMS

BDF Industries
Bucher Emhart Glass
Heye International
Olivotto Glass Technologies
Waltec Maschinen

HANDLING 
EQUIPMENT

All Glass
BDF Industries
Bottero
Bucher Emhart Glass
Famor Engineering
Luben Glass
MSK Covertech
Olivotto Glass Technologies
OMS
Pennekamp
R.Cestaro
Revimac-Bottero
Simtech
Vetromeccanica

HEAT 
RECUPERATORS

BDF Industries
Falorni Tech
Glass Service
Horn
Luben Glass
MT Forni Industriali
Sorg Nikolaus
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HEAT REGENERATION
PLANTS

Falorni Tech
Glass Service
Horn

HEATING SYSTEMS

Bock Energietechnik
Falorni Tech
Forglass
Glass Service
Horn
Pennekamp

HOT-END PROCESS 
MONITORING 
SOLUTIONS

Falorni Tech
TIAMA

HOT GLASS 
CONTACT MATERIALS

Bucher Emhart Glass
Olivotto Glass Technologies

HOT GLASS SCRAPES

Car-Met
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Vidromecanica
ZIPPE

INFRARED 
THERMOMETERS

GCG - Glass Consulting 
Group

GS - Glass Service
KYP Accesories

INFRARED 
THERMOMETERS

Famor Engineering
Heye International

Olivotto Glass Technologies

INSPECTION 
MACHINES: 
COLD-END

AGR International Inc
Bucher Emhart Glass
Euromatic 
Heye International
KYP Accesories
Iris Inspection Machines
Luben Glass
Marposs
Regina Catene Calibrate 
Simtech
TIAMA
Tecnosens 
Video Systems
Vimec
VMA

INSPECTION 
MACHINES: 
HOT-END

BDF Industries
Bucher Emhart Glass
Euromatic
Heye International
KYP Accesories
Marposs
Moderne Mecanique
OCMI OTG
Olivotto Glass Technologies
TIAMA
Tecnosens 
Video Systems
Vimec

INSPECTION 
MACHINES: 
VIALS & 
AMPOULES

Euromatic 
Iris Inspection Machines
KYP Accesories
Marposs
Moderne Mecanique
Nirox
OCMI OTG
Spami-Optrel-Stevanato 

Group
Tecnosens 
Video Systems

Vimec

INSPECTION 
SYSTEMS: AMPOULE, 
VIAL, SYRINGES, 
CARTRIDGES

Vimec

I.S. MACHINES

BDF Industries
Bottero
Bucher Emhart Glass
Ergon Meccanica 
Heye International
Novaxion

I.S. MACHINES 
LUBRICATION 
SYSTEMS

BDF Industries
Bucher Emhart Glass
Graphoidal Developments
Heye International
Luben Glass
Novaxion
Revimac-Bottero

I.S. MACHINE 
RECONDITIONING

BDF Industries
Bucher Emhart Glass
Ergon Meccanica
Heye International
Luben Glass
Novaxion
Revimac-Bottero

LABORATORY 
FURNACES 
POLARISCOPES

MT Forni Industriali

LABORATORY 
TESTING AND 
MEASUREMENT 
EQUIPMENT

AGR International Inc
Marposs

LASER 
CUTTING 
MACHINES

Olivotto Glass Technologies
Waltec Maschinen

LEHR 
DRIVES

Heye International
Pennekamp

LEHRS: 
ANNEALING

Antonini
Bonaiti Pietro 
Car-Met
Euromatic
Heye International
KYP Accesories
Moderne Mecanique
MT Forni Industriali
OCMI OTG
Pennekamp 
Tecnosens 
Vidromecanica

LEHRS: 
DECORATING

Antonini
Bonaiti Pietro 
Car-Met
MT Forni Industriali
Pennekamp
Vidromecanica
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LOW NOx BURNERS

Pennekamp

MAINTENANCE AND 
REPAIR SERVICES

Bock Energietechnik
Ergon Meccanica
Forglass
Luben Glass
Olimerk
Pennekamp
Revimac-Bottero
SKS - Sorg Keramik Service

MARKING MACHINES

Luben Glass
Sorg Nikolaus

MEASUREMENT 
& CONTROL 
SYSTEMS

AGR International Inc
BDF Industries
Bock Energietechnik
Bucher Emhart Glass
Bucher Automation
GS - Glass Service
Horn
KYP Accesories
Luben Glass
Marposs
Nirox
Novaxion
Olivotto Glass Technologies
Tecnosens 
Video Systems
VMA
Waltec Maschinen

MICRONIZATION

STM MICROTEC

MILLING AND 
GRINDING

STM MICROTEC

MIXERS

EME
Forglass
GCG - Glass Consulting 

Group
KYP Accesories
MT Forni Industriali
R.Cestaro
Teka
ZIPPE

MOULDS

Changshu Jianhua 
Mould Technology 

Officine
Perego Giancarlo

MOULDS: 
CLEANING 
POLISHING MACHINES

BDF Industries
Luben Glass
Ecotecne

MOULDS: 
COMPONENTS 
& ACCESSORIES

Changshu Jianhua 
Mould Technology 

Officine
Olimerk
Perego Giancarlo

MOULDS: 
INSPECTOR SYSTEM

Luben Glass

MOULDS: 
LUBRICANTS 
& SPRAY 
EQUIPMENT

Graphoidal 
Developments

Luben Glass
Novaxion
R.Cestaro

MOULDS: 
MAINTENANCE
EQUIPMENT

Ecotecne
Luben Glass

MOULDS: POLISHING 
MACHINE

Luben Glass

MOULDS: 
PREHEATING 
OVENS

Antonini
Car-Met
MT Forni Industriali
Luben Glass
Olivotto Glass Technologies
Pennekamp
Revimac-Bottero
Vidromecanica

MOULDS: 
WELDING LINES

Commersald Impianti

MOULDS & PLUNGERS
COATING SYSTEMS 
& MATERIALS

Changshu Jianhua 
Mould Technology 

Commersald Impianti

NECK RINGS

Changshu Jianhua 
Mould Technology 

Olimerk 
Perego Giancarlo

PALLETTIZER 
COMPONENT: 
GRIPPER TUBES

Simtech

PALLETIZING/
DEPALLETIZING 
LINES

ACH - Advanced 
Container Handling 

All Glass
EMS Group
Messersì Packaging
Mimsan Conveyor Systems
MSK Covertech
Olivotto Glass Technologies
OMS
R.Cestaro
Regina Catene Calibrate
Vetromeccanica

PASTE MOULD 
MACHINES

Olivotto Glass Technologies

PHARMACEUTICAL 
LEHRS & HANDLING

Pennekamp

PLANT UTILITIES

GCG - Glass Consulting 
Group

Pneumofore

PLATINUM 
FEEDER 
SYSTEMS

BDF Industries
Glass Service
Olivotto Glass Technologies

PLUNGER 
HONING 
MACHINES

Bottero

PLUNGERS & 
MECHANISMS

BDF Industries

110 GMP&A 1/2024

http://www.glassonline.com
http://www.glassonline.com


 Reserved for advertisers  |    www.glassonline.com   |  Reserved for advertisers  |  www.glassonline.com

suppliers guide
Y E L L O W  P A G E S

Bucher Emhart Glass
Olimerk 
Olivotto Glass Technologies
Perego Giancarlo
Revimac-Bottero
Waltec Maschinen

POLISHING/
GRINDING 
MACHINES

Luben Glass
Olivotto Glass Technologies

POWER 
REGULATION/
TRANSFORMERS

Bock Energietechnik

PREDICTIVE 
SOLUTIONS

Video Systems

PRESS MACHINES

Amig
Bucher Emhart Glass
Famor Engineering
Olivotto Glass Technologies
Waltec Maschinen

PRESS & BLOW 
MACHINES

Amig
Bucher Emhart Glass
Famor Engineering
Heye International
Messersì Packaging
Novaxion
Olivotto Glass Technologies
OMS
Waltec Maschinen

PRESS 
RECONDITIONING

Famor Engineering
Luben Glass

Olivotto Glass Technologies

PRODUCTION 
ASSISTANCE 
FOR HOLLOW 
GLASS

Olimerk

PUSHERS

BDF Industries
Bottero
Car-Met
EME
Famor Engineering
Heye International
Luben Glass
Olivotto Glass Technologies
Waltec Maschinen

RAW MATERIALS

Bohemi Chemicals
GCG - Glass Consulting 

Group
Minerali Industriali

RECYCLING 
PROCESSES

EME

RECYCLING 
SYSTEMS

EME
Falorni Tech
GCG - Glass Consulting 

Group
ZIPPE

RECYCLING 
SYSTEMS

Bucher Emhart Glass
Falorni Tech
Forglass
Linco Baxo
Olivotto Glass Technologies
S.I.G.MA.
Waltec Maschinen

REFRACTORIES 
INSTALLATION 
SERVICES

Bucher Emhart Glass
Falorni Tech
HFT
Horn
SKS - Sorg Keramik Service

REPLACEMENT 
PARTS

Olimerk 
Olivotto Glass Technologies
TECO Group
Waltec Maschinen

ROBOTS: 
BALL 
GATHERERS

Falorni Tech
Glass Service
Novaxion
Olivotto Glass Technologies
Waltec Maschinen

ROBOTS: 
HANDLING & 
PACKAGING

ACH - Advanced 
Container Handling

All Glass
EMS Group
Euromatic 
Falorni Tech
Famor Engineering
KYP Accesories
Messersì Packaging
MSK Covertech
Novaxion
Olivotto Glass Technologies
R.Cestaro
Simtech
Spami-Optrel-Stevanato 

Group
Vetromeccanica
Waltec Maschinen

ROTATING TABLES

Messersì Packaging
Olivotto Glass Technologies
OMS
Vetromeccanica
Waltec Maschinen

SANDBLASTING 
MACHINE

Luben Glass

SAW MACHINES

Olivotto Glass Technologies

SECOND- HAND 
EQUIPMENT

BDF Industries
Ergon Meccanica
Falorni Tech
Heye International
KYP Accesories
Novaxion
Olivotto Glass Technologies
Pennekamp
Vidromecanica

SERVICES

AGR International Inc
Bock Energietechnik
EME
Ergon Meccanica
Falorni Tech
Forglass
Novaxion
Olimerk
TECO Group

SERVICES IN 
HOT-DRILLING 
AND CHANGE 
OF ELECTRODE 
HOLDERS

Bock Energietechnik

111GMP&A 1/2024

http://www.glassonline.com
http://www.glassonline.com


              Reserved for advertisers  |    www.glassonline.com   |  Reserved for advertisers  |  www.glassonline.com             

suppliers guide
Y E L L O W  P A G E S

Waltec Maschinen

STIRRERS

BDF Industries
Bottero
Falorni Tech
Forglass
GCG - Glass Consulting 

Group
Glass Service
Horn
MT Forni Industriali
Olimerk
Olivotto Glass Technologies
Revimac-Bottero
Vidromecanica

SUCTION GATHERERS

Falorni Tech
Olivotto Glass Technologies

SYRINGE AFTER 
FORMING 
MACHINES/LINES

Euromatic

SYRINGE FORMING 
MACHINES/LINES

Euromatic

SYRINGE FILLING
INTO TRAY 
MACHINES/MODULES

Euromatic

SUPERVISORS 
MODEL BASED 
PREDICTIVE 
CONTROL

GS - Glass Service

TAKE-OUT DEVICES 
& EQUIPMENT

BDF Industries

SHEAR 
BLADES

BDF Industries
Heye International
Famor Engineering
Luben Glass
WBT

SHEAR BLADES
LUBRICANTS

Graphoidal Developments
Luben Glass

SHEAR SYSTEMS

BDF Industries
Bottero
Famor Engineering
Graphoidal 

Developments
Heye International
Luben Glass
Olivotto Glass Technologies
Revimac-Bottero
Waltec Maschinen

SHUTTLE CARS

EMS Group
Tecnoferrari

STRETCH & SHRINK 
FILM WRAP 
MACHINES

All Glass
EMS Group
Messersì Packaging
MSK Covertech
OMS
Tecnosens 
Vetromeccanica

SHRINK OVENS

Messersì Packaging
OMS

SILKSCREEN INKS

Fluorital

SILKSCREEN 
PRINTING LINES: 
HOLLOWARE & 
TABLEWARE

Euromatic
Fermac

SILKSCREEN 
PRINTING 
LINES: VIALS 
& AMPOULES

Moderne Mecanique
OCMI OTG

SOFTWARE

BDF Industries
Bottero
Bucher Emhart Glass
Bucher Automation
GS - Glass Service
Heye International
Olivotto Glass Technologies
Tecnoferrari
TIAMA
Vertech’
Vetromeccanica
Video Systems
Waltec Maschinen

SPINNING 
MACHINES

Famor Engineering
Olivotto Glass Technologies
Waltec Maschinen

SPOUT 
ELECTRICAL 
HEATING 
ELEMENTS

Bock Energietechnik

STACKERS

All Glass
BDF Industries
Bottero
Bucher Emhart Glass
Car-Met
EMS Group
Famor Engineering
Luben Glass
MT Forni Industriali
Olivotto Glass Technologies
Pennekamp
Regina Catene Calibrate
Revimac-Bottero
Vidromecanica
Waltec Maschinen

STEMWARE 
PRODUCTION 
LINES

Falorni Tech
Olivotto Glass Technologies
Vidromecanica
Waltec Maschinen

STEMWARE 
SEALING 
MACHINES

Falorni Tech
OCMI OTG
Olivotto Glass Technologies
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OCMI OTG

R.Cestaro

Spami-Optrel-Stevanato 

Group

VIBRATING
EQUIPMENT

EME

Forglass

Vetromeccanica

ZIPPE

WASTE GAS 
CLEANING 
SYSTEMS

BDF Industries

WASTE GASES 
DUCT WORKS 
AND VALVES 
CLEANING 
SYSTEMS

BDF Industries

WATER 
CLEANING 
SYSTEMS

BDF Industries

Forglass

Graphoidal 

Developments

Luben Glass

ZIPPE

WATER 
COOLING 
SYSTEMS

Bock Energietechnik

Bottero
Bucher Emhart Glass
Falorni Tech
Famor Engineering
Luben Glass
Olimerk
Olivotto Glass Technologies
Ramsey Products
Vidromecanica
Waltec Maschinen

TEMPERATURE 
MEASUREMENT 
& CONTROL

BDF Industries
Bock Energietechnik
Bucher Emhart Glass
Falorni Tech
Forglass
Graphoidal 

Developments
GS - Glass Service
Horn
KYP Accesories
Novaxion
Pennekamp

TEMPERING 
LINES

Pennekamp 
Vidromecanica
Waltec Maschinen

THERMAL 
SHOCK TEST 
MACHINES

Vidromecanica

TECHNICAL 
ARTICLES IN 
RUBBER 
& PLASTIC

Simtech

THERMOCOUPLES 
& ASSEMBLIES

Bock Energietechnik

Falorni Tech
GCG - Glass Consulting 

Group

THERMO 
SHOCK 
TEST 
MACHINES

BDF Industries

TIN OXIDE 
ELECTRODES 
& CONNECTORS

Horn
TECO Group

TRAINING 
SERVICES

AGR International Inc

TRAY 
FORMERS

EMS Group

TOOLS & 
EQUIPMENT

Bottero
Luben Glass

TUBING LINES

Falorni Tech
Olivotto Glass Technologies

TURNKEY PLANTS 
ENGINEERING & 
CONSTRUCTION

Amig
BDF Industries
Falorni Tech
Forglass
EME
Glass Service
HFT

Horn
Olivotto Glass Technologies
Spami-Optrel-Stevanato 

Group
TECO Group
Waltec Maschinen

UV LAMPS

Graphoidal 
Developments

VACUUM 
PLANTS & 
ACCESSORIES

Pneumofore
Simtech

VACUUM PUMPS

Pneumofore

VIAL AFTER 
- FORMING 
MACHINES/LINES

Euromatic
Moderne Mecanique
OCMI OTG
Pennekamp
Spami-Optrel-Stevanato 

Group

VIAL 
FORMING 
MACHINES/LINES

Euromatic
Moderne Mecanique
OCMI OTG
Pennekamp
Spami-Optrel-Stevanato 

Group

VIAL 
PACKAGING 
MACHINES

Euromatic
KYP Accesories
Moderne Mecanique
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COUNTRY STUDY

AVINICULTURAL 
TAPESTRY

Australia, stand-
ing proudly as the fifth-larg-
est wine producer globally, 
shares the stage with tradi-
tional wine giants such as 
France, Italy and Spain. With 
a vineyard expanse reaching 
146,244 hectares in 2021, the 
top contributors were South 
Australia (52 percent), New 
South Wales (24 percent), and 
Victoria (15 percent). Over 
2,100 wineries and approxi-
mately 6,000 grape growers 

Crafting excellence:  
AUSTRALIA’s glass 

wine packaging
With the evolution of AUSTRALIA’s wine industry over the 

past three decades the nation has become home to both 

a burgeoning global wine production and a flourishing 

culture of world-class vintners. That surge has proven 

to be a symbiotic boon for the country’s container glass 

producers. In this issue, we take a look at the pivotal role of 

the container glass industry in shaping the wine segment.

Rajeev Jetley 



across 65 regions contribute 
over AUD 45 billion annually 
to Australia’s thriving econ-
omy. The wine-grape crush 
in 2021 reached a staggering 
2.03 million tonnes, showcas-
ing the dominance of Shiraz 
(27 percent) and Chardonnay 
(19 percent) in the production 
spectrum.

VINTAGE TRIUMPHS
Australia’s wine produc-

tion for 2020-21 soared to 
nearly 1.5 billion litres, mark-
ing a substantial 34 percent 
increase from the previous 
year and a commendable 22 
percent above the ten-year 
average. The narrative con-
tinues with red wine, claiming 
58 percent of the production 
share, seeing a 40 percent rise 
since 2019–20. White wine 
production reached 628 mil-
lion litres, experiencing a 27 
percent surge from the previ-
ous year and a commendable 
ten percent above the ten-year 
average. Despite a four per-
cent decline in total sales vol-
ume, domestic wine sales took 
center stage, commanding a 
41 percent share, the highest 
since 2013–14. A SYMPHONY OF 

VINEYARDS 
Australia’s diverse wine 

regions, including Hunter 
Valley in NSW, Barossa Valley 
in South Australia, and the 
Yarra Valley in Victoria, col-
lectively yield over ten million 
hectolitres of wine annually. 
Iconic grape varieties such as 
Shiraz, Cabernet Sauvignon, 
Merlot, Chardonnay, Semillon 
and Sauvignon Blanc form 
the backbone of the indus-
try. Small winemakers, crush-
ing up to 500 tonnes, emerge 
as the unsung heroes, con-
tributing eight percent to the 
Australian wine-grape crush, 
selling an estimated AUD 1.3 
billion of wine, and account-
ing for 35 percent of domestic 

115GMP&A 1/2024



COUNTRY STUDY

sales value and ten percent of 
export sales value.

GLASS GUARDIANS: 
NAVIGATING WINE 
EXPORT CHALLENGES

In the intricate dance 
between the wine and glass 
industries, the last few years 
have presented challenges for 
the Australian wine sector. 
Reduced exports, particular-
ly due to low imports from 
China, have led to a three-year 
decline. Wine Australia’s latest 
export report (1 April 2022 to 
31 March 2023) reveals a one 
percent dip in export volumes 
to 620 million litres, with the 
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value plummeting by seven 
percent to AUD 1.90 billion 
(AUD 1.29 billion).

MASTERS OF GLASS
The epicenter of container 

glass production for Australia’s 
wine industry lies in the capa-
ble hands of two giants - Visy 
and Orora. Together, these 
industry behemoths orches-
trate the production of over 
one million tonnes of con-
tainer glass annually, embody-
ing the essence of Australia’s 
finest wines.

VISY: A NEW DAWN FOR 
GLASS INNOVATION

Visy, a relative newcom-
er, seized the spotlight by 
acquiring OI’s container 
glass operations in 2020 
for a staggering USD 733 
million. Now standing as 
Australia’s largest container 
glass producer, Visy’s opera-
tions span across four pro-
duction plants in Adelaide, 
Melbourne, Sydney and 
Brisbane. Specializing in 
beer and wine bottle pro-
duction, Visy’s Adelaide 
plant serves as the wine 
bottle production hub for 
South Australia, boasting 

an installed capacity of 570 
tonnes per day and over 
170,000 tonnes annually.

ORORA GROUP
Emerging from the shad-

ows of global packaging giant 
Amcor in 2013, Orora Group 
stands as an international 
titan in packaging. Operating 
a container glass facility in 
Gawler, South Australia, 
equipped with three furnaces, 
Orora produces approximate-
ly 380,000 tonnes of glass 
containers annually. Beyond 
production, Orora stands out 
for its innovative decorative 
glass bottle sleeving applica-
tion, addressing the evolving 
demands of the market.

GLOBAL ASPIRATIONS: 
SAVERGLASS 
ACQUISITION

Orora’s recent acquisition 
of Saverglass, a French con-
tainer glass producer, marks 
a strategic leap toward glob-
al prominence. Saverglass, 
renowned for high-end bottle 
design and manufacturing for 
premium spirits and wines, 
now proudly aligns itself with 
the Orora Group.

SHAPING ELEGANCE IN 
GLASS

In sum, as the curtain 
falls on this exploration into 
Australia’s glass industry, 
intertwined with the rich tap-
estry of its wine culture, one 
cannot help but appreciate 
the artistry and innovation 
embedded in each bottle. Visy 
and Orora stand not just as 
producers but as architects 
of elegance, safeguarding the 
legacy of Australia’s diverse 
and illustrious wines. In the 
ever-evolving symphony of 
glass and wine, these indus-
try leaders continue to shape 
the very essence of Australia’s 
vinicultural journey.
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INDUSTRY CRISES

Glass sector in  
RUSSIA undergoes 
painful 
transformation

118 GMP&A 1/2024

Before 24 February 2022 
the Russian glass sec-
tor boasted remarkable 

achievements, experiencing 
annual growth rates of 7-8 per-
cent and beyond. Two com-
prehensive 10-year development 

Eugene Gerden
Freelance Contributor

programmes, spanning from 
2000 to 2010 and from 2011 to 
2020, contributed significantly 
to the sector’s success. During 
this period, sheet glass output 
surged from 86 million square 
metres to an impressive 246 mil-
lion square metres, while glass 
container production soared 
from 5.6 billion pieces to 14.6 
billion pieces.

THE UNRAVELING
The eruption of the Russian-

Ukrainian military conflict shat-
tered hopes for sustained growth 
- ushering in a severe crisis. 
Confirming this downturn, 
Natalya Popkova, Deputy Director 
of the Department of Metallurgy 
and Materials at the Ministry of 
Industry and Trade, acknowl-
edged an eight percent year-on-
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year decline in glass production in 
the previous year - with indications 
pointing to further declines in the 
current year.

EXPORT WOES AND 
GLOBAL IMPACT

The industry’s predicament is 
exacerbated by a significant drop 
in exports, traditionally a major 
revenue source for Russian glass-
makers. Global majors, operating 
within Russia, have largely sus-
pended their operations. Despite 
rumours of potential resumptions, 
most global producers show little 
inclination to reinstate Russian 

the production of double-glazed 
windows, an area where Russia 
lags behind global averages, with 
per capita consumption ranging 
from 3-5 square metres as com-
pared to 23-25 square metres in 
the EU.

IMPORT DEPENDENCY AND 
GOVERNMENT RESPONSE

The industry’s high depend-
ence on imported equipment has 
hindered planned repairs, with 
Western sanctions making the 
supply of equipment challenging. 
The Russian government, cogni-
zant of the industry’s struggles, 
faces limitations in providing sub-
stantial support due to budget 
constraints. However, initiatives 
such as tax and customs exemp-
tions, compensations, and subsi-
dies for exports to new markets in 
Asia are being explored. Natalia 
Popkova indicates potential com-
pensations to the industry reach-
ing RUB 2 billion (USD 22 mil-
lion) this year. 

MOVING ON
In sum, Any conclusion to the 

current crisis could potentially 
signal a resilient path forward. 
This would necessarily involve 
a delicate balance of stimulat-
ing domestic demand, addressing 
industry challenges and exploring 
new export markets. The indus-
try’s ability to adapt and innovate 
will determine its success in over-
coming such obstacles with a view 
to emerging stronger in the post-
sanctions era. 

In  RUSSIA the glass  industry 

r e c e n t l y  f o u n d  i t s e l f  a t  t h e 

epicenter of transformation - 

grappling with the impacts of 

tightening sanctions and increased 

international isolation. Once a 

facing unprecedented pressures 

that have stemmed from the 

geopolitical fallout.

operations in the short term. The 
imposition of bans on Russian 
glass exports to Western markets 
has further compounded the chal-
lenges, with exports plummeting 
from up to 30 percent of annual 
output to nearly negligible levels.

STRATEGIES FOR 
RECOVERY

To counteract these industry 
woes, head of Steklosouz Viktor 
Osipov has called  for stimulating 
domestic consumption and reviv-
ing science and mechanical engi-
neering. He proposes a focus on 



27-29
The First Professional Glass expo
in Central AsiaUZ EXPO CENTER

TASHKENT, UZBEKISTAN

Book Your space





 Fonderie Valdelsane S.p.A.
Strada di Gabbricce, 6 - P.O. BOX 30 - 53035 MONTERIGGIONI (Siena) - ITALY
Tel. +39.0577.304730 - Fax. +39.0577.304755 - com@fonderievaldelsane.com

www.fonderievaldelsane.com

Special cast irons & alloys
for glass moulds

mailto:com@fonderievaldelsane.com
http://www.fonderievaldelsane.com

	ADVERTISERS INDEX
	AGR INTERNATIONAL
	ANTONINI
	BDF INDUSTRIES
	BOHEMI CHEMICALS
	CHINA GLASS
	EME
	FALORNI TECH
	FAMOR ENGINEERING
	FLUORITAL
	FONDERIE VALDELSANE
	GCG - GLASS CONSULTING GROUP
	GLASSONLINE
	GLASS INDUSTRY DIRECTORY
	GLASS SERVICE ITALY
	HEYE INTERNATIONAL
	LINCO BAXO INDUSTRIE
	SKS
	SIGMA GROUP
	SORG Nikolaus
	VIDROMECANICA
	TIAMA
	UZGLASS
	ZIPPE

	CONTENTS - REGULAR FEATURES
	OUR 2024 TRADE FAIR CALENDAR
	NEWS AND PRODUCTS
	SUPPLIERS GUIDE YELLOW PAGES

	CONTENTS - ARTICLES
	Celebrating the installation of CAR-MET’s latest furnace in Sweden
	Towards environmental optimisation: IRIS shifts glass inspection paradigm
	Glass furnace at Casablanca: BDF INDUSTRIES and SEVAM jointly jubilant
	Hydrogen revolutionises commercial glass production: HRASTNIK1860 breakthrough
	ThicknessPen™ - an easy way to measure thickness, courtesy AGR
	Crafting distinction: OCMI-OTG advancements for vials and cartridges
	NextGen Furnace sees AGP paving the way to low carbon glass manufacturing
	All fired up for more, FAMA celebrates a 2023 of triumphs
	Planned electric melting to see SCHOTT pioneering climate-friendly glass
	Ceramic and glass RADIATIVE COATINGS that offer stability and scalability
	A glance at the glass market in ITALY from 2022 to the present
	Confronting held ware challenges head-on at XPAR VISION
	Revolutionary FORGLASS solutions extend its lusty market offer
	LinkedIn reach-out: LUBEN GLASS goes online in style
	Crafting excellence: AUSTRALIAN’s glass industry redefines wine packaging
	Glass sector in RUSSIA undergoes painful transformation

	SPECIAL FEATURES: - RAW MATERIALS - BATCH CHARGES REFRACTORIES
	Innovations position RHI MAGNESITA brightly on the refractories map
	Fine-tuning excellence: GLASS SERVICE ITALY unpacks batch houses 
	A trajectory of innovation: SIGMA GROUP’s inspiring path to growth 
	Robust industry offerings diversify with Calderys - HWI ties



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 350
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




