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REFMON headqurter, worldwide Customers

The Americas Europe Africa Asia
- Brazil - Austria - Luxemburg < Angola - Armenia - Philippines
- Chile - Belgium - Moldova - Egypt - China - Saudi Arabia
- Columbia - Belarus - Netherlands - Ethiopia - Georgia - Taiwan
- Peru - Bulgaria - Poland - Republic of - Israel « Turkmenistan
- Mexico - Croatia - Portugal South Africa - India - Thailand
- USA - Czech Repubilic - Romania - Tunesia - Indonesia - U. A. Emirates

- Denmark - Russia - Iran - Uzbekistan

- Estonia - Serbia Australia, - Kazakhstan - Vietnam

- France - Slovakia Oceania - Kuwait

- Germany - Slovenia - Australia - Malaysia

- Great Britain - Spain - New Zealand - Oman

- Greece - Sweden

- Hungary - Switzerland

- Italy - Turkey

- Lithuania - Ukraine

-
a2 Contact us!
info@refmon.hu
1. Batch plant ) > 2. Melting tank ) > 3. Working End ) >

2 www.refmon.hu

/o
Hotend RefractoriesW”/ M{{/.

THE ONLY ONE

@ REFMON Co. Ltd., is located in a logistically
very advantageous location in North-West
Hungary, in the immediate vicinity of the
so-called “triple border” (Hungary-Austria-
Slovakia), along the Vienna-Budapest motorway
(small map inset), less than half an hour away
from two international airports.

@ As part of a special segment of the world
refractory industry, REFMON is proud to be one
of the premium refractory manufacturers in the
international market, able to meet the technical
and commercial needs of our customers on the
5 continents of the world.

There are many casting technologies (vibro, slip,
freezing) and even more formulations based on
different bonding systems (chemical, hidraulic,
NG, ULG, LG, etc...) available today, which poses
a serious technical challenge to the professional
management of glass factories to choose the
most suitable refractory for them prioritizing
durability, wear resistance, heat shock resistance
TRS and bubble-potentials!

® Understandably, all manufacturers, with all
the marketing tools at their disposal and the
open market competition that is increasing
year after year, are “proud of the quality” they
produce, but there are few manufacturers who
can stand out and be a long-term partner for
ever increasing furnaces and developing lines,
providing trouble-free uptime, shortest delivery
times, flexible customer service!

@ An unfortunate new trend in the world market
is that more and more centralised purchasing is
giving little or no recognition of the technical
added value of refractories, opting for the
cheapest product, with a preference for mostly
low quality manufacturers in the market, which
can cause numerous technical problems for glass
manufacturers, especially HOT-END specialists,
which naturally leads to shorter service life
and the need for replacement, the well-known
“fishing” problem in the event of breakage,
non-stop blistering or even severe corrosion,
etc., consequently, the production-line’s

Batch plant wear protéction linings

efficiency deteriorates and the manufacturer’s
costs increase, their competitiveness decreases!!!
@ REFMON's objective is always to achieve
total customer satisfaction, primarily from a
technical point of view, and our quality, value
for money competitive products under optimum
installation and operating conditions enable
glass manufacturers to achieve significant
cost reductions with fewer glass failures and
increased production line efficiencies!

@ At the same time, we aim to provide the
highest level of service, even with immediate
deliveries from stock in case of emergency
repair, preventing customer losses caused by
substantial production downtime.

It can be said that REFMON is the market leader
in terms of price/value-added ratio.

WHY REFMON?

If quality is important. ...

Why REFMON?

When trouble-free operation is important. ..
Why REFMON?

If value for money is important. ..

Why REFMON?

If flexibility, fast service and delivery are
important...

Why REFMON?

If free stock is important. ..

Why REFMON?

If customer-orientation is important. ..
REFMON cannot ignore the changing world....

@ It is our business policy and our belief that
quality glass production is not possible without
quality raw materials, professional furnace
designs, quality refractories and their installation,
tempering and many years of operation.

@ We welcome among our partners the market
leaders in packaging, tableware, cosmetics
and pharmaceutical glass products, technical
glass and biscuitware, who are satisfied
with REFMON’s global services through
long-standing cooperation.

About Us

Our commitment manifests itself in TROUBLE-
SHOOTING solutions, PATENTED AND ORGINAL
ROTOR-TUBE solutions with well-known and
international form protection, and we continue
to believe in achieving success with our Partners
who believe in asimilar long-term business policy
in the spirit of WIN-WIN business relationships!
@ A special thank you to our loyal customers
REFMON’s reputation is already technically and
commercially proven, and our aim is to always
find a WIN-WIN situation with our business
partners, who will certainly benefit a lot from
choosing REFMON as the best value for money
refractory company.

@ Some of our special patented solutions, such
as our PATENTED AND ORIGINAL ROTOR-
TUBE, strongly reduce glass failures, resulting in
significant cost savings for glass manufacturers,
avoiding  unexpected, more  expensive
investments in case of failures.

@ REFMON is a proud member of the German
KALENBORN and LIPHARD companies, which
has a further 100 years of business history on
five continents, offering a wide range of wear
protection solutions for BATCH plants, conveyor
systems and biomass SIC products!

THE ONLY ONE... REFMON

b 4

CONRAD LIFHARD
& SOHNE GMBH

www.colisit.de

.|[‘ Kalenborn

Wear Pratectizn Solulion:

www.kalenborn.com

i —

[
'_;g? )|

»
-
P op. - ®
L

4. Conditioning

bk

5. Gob Forming

bk

6. I1S-Process )

www.refmon.hu




Transportation, Batch Plant and Glass recycling

REFMON is member of KALENBORN
INTERNATIONAL Group, who is dedicated
in design, production and supplying
wide range of products for WEAR
PROTECTION LINING SYSTEMS

manufactured on his own subsidiaries
over 100 years.

METALLIC
KALCAST and KALMETALL
wear-protection solutions

KALENBORN Group as largest
contractor  to  many industries
worldwide.  KALENBORN WEAR
PROTECTION solutions considerable
for batch-plants, rawmaterials, cullets
and rejected glass transportation,
wherever any mechanical corrosion
made lifetime of metallic surfaces
significantly shorter. By these
added-value solutions Glass producers
are far away from frequent welding
of any corroded surfaces, pipelines,
hoppers and transportation routes.

Wellknown of the corrosion at elbows
first of all, even with overwelding does
not last for a long time.

1[. Kalenborn

Wear Pratectizn Salulions m
Raw  materials, including eg.
sand, dolomite, sodium-carbonate,
calcium-oxide, fining agents, etc.

requires the very best wear protection
linings especially for pipelines feeding
the batch house as well as feeding the
tanks via entire complex transportation
systems.

CERAMIC
KALOCER, KALCOR, KALCOR-A,
KALCOR-S wear-protection solutions

Example of a wear-protected tube pipe bend

Most applicable technical solution, the VERY BEST VALUE
FOR MONEY is the MINERAL (Fused-basalt) lining evenmore

wide range of products and solutions are available.

Simple installation
with flanged
connections

mortar

Proper material-flow over the smooth,
long-lasting wear-protection surfaces

1. Batch plant ) >

steel casing

Wear-protection lining
at surfaces with
turbulent flow

lower pressure losses
and improved energy costs savings

2. Melting tank

3. Working End

www.refmon.hu
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Raw material Moulding Processing Materials Products
| | |
Mineral Basalt 1 1 ABRESIST 1
| | |
Zirconium sand 1 1 1 Wear resistant
Ceramic I I KALOCER [ materilas
| ) ) | |
Aluminiumoxide | |~ Overlaying Turning : :
1 ! I KALCOR 1
Scrap, I Molding I Miling I I
alloying elements I o 1 . I I A S,
Metallic | asting : inishing I KALCAST I pipe system
| | |
Steel plate, I Mixing 1 Sawing I I
welding materials I 1 M KALMETALL
1 Pressing I Grinding 1 1
Cement, microsilica, | : | | Wear protection
hard materials I Melting : Welding I KALCRET I forindustrial plants
Compoud : 1 : :
1 Sintering I Rolling 1 1
Epoxy resin, | : I KALPOXY I
hard materials | Spraying : Cutting | |
| | | 1 Costumized
Polyurea 1 . 1 m | solutions
Plastic I : :
| | |
Wear resistant materials by brands
e L
\ p | \ omr
£ | : Sy
/ ) d i R e
. # |0 i e
& F = ‘s 4 ) |
ABRESIST KALCERAM KALOCER KALCOR KALSICA KALMETALL KALCAST KALCRET

Some of our referencies

6. I1S-Process

4, Conditioning

5. Gob Forming

www.refmon.hu

Available material solutions

in
4 J

&

KALEA




_ T
REFMON refractories application m THE ONLY ONE ',;'::j,“;::f’;:‘:ﬁf:zt;:ﬁn:f REFMON refractories application

Burner block, burner nozzle

Peephole block 120-CP
120-(P [PAVE-C
ZPAVE-C

Camera block Technical parameters
720-CP please check pages 10-11!
IPAVE-C

DH protection arch

ZPAVE-C
Peephole block
720-(P
............ ZPAVE-C
IFB
IS0L 23
ISOL 24
ISOL 25
IS0L 26
ISOL 28 —
Dence Insulat g = S
A4§r;.z§ nsulation {%—-‘“\\‘\-‘
, i | e R e
M0, 2000 e T T et R g
i me A -~
Colouring e
Bonded-AZS Stirrer-system
£20-CP IPAVE-C, 735-C Homogenisation Stirrer
IPAVE-C IPAVE-C
Cover blocks 735-C

Channel blocks Superstructure
Substructure 560-C
AZS-33 M70-C
Fused-cast alumina K92-C
720-(P, ZPAVE-C [20-CP
K92-C, K98-C ZPAVE-C
Colouring Forehearth
1. Batch plant 2. Melting tank j > 3. Working End j > > 4. Conditioning j > 5. Gob Forming j > 6. IS-Process
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Gob forming feeder expendables m
REFCAST
710-CS
215-C
720-CP
IPAVE-C
735-C
REFCAST
710-CS
215-C
120-CP REFCAST
[PAVE-C S60-C
735-C PATENTED 565-C
ROTOR-TUBE M70-C
M75-C
{ ‘ 120-CP
REFCAST H IPAVE-C
S60-C "'"ﬂ-*
565-C
M70-C External insulation
M75-C (ast-40
120-CP LGSP (MULDUR)
IPAVE-C FBK-kitt (microporous)

REFCAST
220-(P
[PAVE-C
[35-C

ORIFICE RING SET
205-C

710-CFS

215-C

720-CFP

Zedpave-C

135-C

K92-C

K98-C

Preform, gasket, metallic pan

1. Batch plant

2. Melting tank

3. Working End

4
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@ Rotor-tube, lifespam with
arange of 4 -15 month

@ Rotor-segment,
lifespam with a range of 6-9 month

® Standard tube, lifespam with
a range of 6-12 month

® Depending on gob-temperature, glass colour and production capacity of the line and rotation speed
lifespam is expected from 4-15 month.

4. Conditioning 6. 1S-Process

5. Gob Forming ) >

www.refmon.hu 9



Technical specifications

BONDED AZS MATERIALS

Material
guide

Type of

manufacturing

AL,
(%]

(a0  (a0+Mg0 Na,0+K,0
(%] %I (%]

205-C standard chem-cast 82 5 10 0,1 0,2 0,1
710-CS standard chem-cast 78 12 9 0,1 0,2 0,1
710-CFS standard chem-cast 77 1n 10 0,1 0,2 0,1
115-C standard chem-cast 68 14 15 0,1 0,2 0,1
REFCAST 120-CP premium chem-cast 66 21 12 0,1 0,2 0,1
120-CFP premium chem-cast 67 20 12 0,1 0,2 0,1
ZPAVE-C extra premium chem-cast 54 29 16 0,1 0,3 0,1
135-C extra premium chem-cast 45 35 18 0,1 0,1 0,1
735-C Premium extra premium chem-cast 53 35 12 0,1 0,1 0,1
CORUNDUM
REFCAST K92-C special chem-cast 92 - 6 0,1 0,1 0,3
K98-C special chem-cast 97,7 - 19 0,1 0,1 0,2
MULLITE
REFCAST M70-C special chem-cast 69 - 28 1 0,1 0,2
M75-C special chem-cast 75 - 21 1 0,1 0,2
ANDALUSITE
REFCAST $60-C standard chem-cast 61 - 37 08
$65-C premium chem-cast 65 - 33 0,7 0,1 0,5
FIRECLAY
REFCAST ‘ Cord 55 ‘ standard ‘ chem-cast ‘ X} ‘ - ‘ 41 ‘ ‘ ‘ ‘ ‘ " ‘
FUSED-SILICA
REFCAST ‘ FS99 ‘ premium ‘ chem-cast ‘ 0,2 ‘ - ‘ 99,5 ‘ 0,04 ‘ ‘ ‘ ‘ ‘
Manufacturing type C=Casted ‘ (S = Casted Standard CP = Casted Premium CFP = Casted Fine Premium

Cerfibre 1260

bulk fibre, paper, felt, blanket, board

REFMON Cerfibre 1400 54 45 bulk fibre, paper, felt, blanket, board
Biocerfibre 0 78 biosoluble ceramic fibre insulation (1200 °C)
CVF-Soft (flexible) 48 52 ceramic fibre insulation (1260 °C, 1430 °C)
GASKET, PREFORM CVF-Hard 54 45 ceramic fibre insulation (1260 °C, 1430 °C)
AF-1300 (biosoluble) 0 78 biosoluble ceramic fibre insulation (1200 °C)
FBK-kitt microporous insulation for spout
REFMON

Slatted 1000

microporous insulation for spout

LC-SP 132011 6,5 ] spout insulation (87)
Cast-40 40 30 light weight insulation, spout, orifice ring
Spout
LC-SP (MULDUR) 61 38 luting cement, spout

LC-SP 138030 6 84 orifice ring insulation (411)

LC-0R 132045 48 44 luting cement, orifice ring (220)
Orifice ring LC-0R 132025 48 44 dry, air set cement (353)

LC-AA 132048 92,6 5,5 anti-adhesive cement (298)

metallic holder

235, S 335 qualities for tube holders

metallic pan

§235, $ 335 qualities for pans

10
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Material
guide

Type of

manufacturing

Batch plant wear protéction linings

Sio,
(%]

Technical specifications

FezO3 NaZO
[%] (%]

TO, a0  Ca0+MgO Na,0+K0
(%] (%] (%] (%]

DENSE REFRACTORIES '/U? ,
REFCOMP IM10 pressed 54 10 33 max. 1,00
IM20 pressed 65 22 12
IM30 pressed 50 30 16
1565 pressed 1,2 65 33
MULLITE
REFCOMP M70 pressed 70 30 1
M75 pressed 75 25 0,5
ANDALUSITE
REFCOMP $55 pressed 57 38 1,20
S60 pressed 60 35 1,00
S63 pressed 60 38 1,00
S65 pressed 63 35 1,00
S68 pressed 68 28 max. 1,00
FIRECLAY
REFCOMP A40 pressed 40 50 2,00
A45 pressed 45 48 1,80

Type of
manufacturing

AL,
(%]

FeZO3 NaZO
%] [%]

TO, (a0  Ca0+Mg0 Na,0+K0
[%] (%] (%] (%]

REFMON IS0L 23 extruding 37 45 0,7 15 11

1SOL 24 extruding 37 56 19
1SOL 25 extruding 38 55 2,2 03
1S0L 26 extruding 58 38 0,7
1SOL 28 extruding 67 31 0,6
ISOL 30 extruding 74 25 03
1S0L 33 extruding 98 1,5 0,1

HKL 1,5/180 ( ASTM 33) pressed 90% 10 0,1

D

For more technical details,
please contanct customer service or
sales representatives.

www.refmon.hu
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Inserted- and non-inserted spout solutions

@® Demands increasing for longer-
lasting  refrctory  solutions  saving
significant cost due to less downtime at
job-changes. REFMON entitled serving
glass makers interest having several
technical options for any spouts making
it inserted either with different grade
of fused-cast AZS refractory (AZS33 /
AZS37 / AZS41) or chrome-refractory
(90% and 949%).

@® Need to take very much care of
proper selection of inserts depending
on type of glass, glass product and
obviously operating conditions like
pulling rate, gob-temperature and
estimated runtime of the forehearth(s).

standard
spouts

0

@®REFMON  strongly  recommend
proper technical comparison of either
AZS-brands (Made in EU or Made in
Asia) or chrome-alumina refractories
applied by several producers eg.
standard vibro-cast, hidraulic-pressed
or the TOP quality ISOSTATIC PRESSED
depending on huge variety of
Cr,0,-content. Selecting the right
brands make technically and
commercially big differencies!

e ————
standard
metering spouts

spouts

o LC

AZS-inserted

.

technologies and
selected insert made huge impact
on lifetime and defect-free operation
targeted from date of installation,
having difference in corrosion
resistence, potential blistering and
overall applicability for flint or any
coloured glass either!

® With regard body of the spout
bowls REFMON suggests bonded-AZS
refractories with 4 tipical grades:
«Z20-CP,

« ZPAVE-C,

«Z235-C,

* Z35-Premium.

® Manufacturing

chrome-inserted
metering-spouts

o

Spouts Inserts

120-CP ZPAVE-C 135-C 735-CPremium LYAYY AZS36 AZS41 (R90 (R9%4
CHEMICAL COMPOSITION %
AL0, 66 54 45 53 51,5 48,95 45,38
Ir0, 21 29 35 35 32,6 36,20 41,00 4-6
D, 90+1 941
Si0, 12 16 18 12 14,8 13,50 12,30
Fe,0, 0,1 01 01 01
Na,0 0,2 03 0,1 0,1 1<030

- (Fe,0,, Ti0,, Ca0, MgO0)

Tio, 01 0,1 0,1 0,1 40403 38403
PHYSICAL PARAMETERS
Cold crushing strength [N/mm?] 85 120 120 120 200 200 200 >100 >120
Apparent density [g/cm’] 2,95(3,0) 2,95 (3,05) 317 317 3,85 3,98 41 >4, >4,25
Open porosity [%] 18 19 20 20 <20 <18
Thermal expansion at 1000 °C [W/mk] 0,7 0,7 0,7 0,7 0,75 0,75 0,75
Application temperature limit [°C] 1650 1650 1650 1660 1650 1650 1650

-
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corundum 95% « 99,7% e 99,8%jehigh—zirconia Z80®

® Inserted orifice ring-concept has been
developed by REFMON many-many
years ago and market demands still
to grow for container-glass-producers
either flint, but mainly for coloured-
glass.

®Over 15 years REFMON has been
spreading out numerous TEST SAMPLES
FOR FREE evaluating real technical
advantage especially like longer lifetime,
less corrosion giving stable gob-weight
even over 150 days (might be different
depending on gob-temperature, gob-
weight and pulling rate, etc)

Several technical solutions as well as
economically less or more expensive
inserting-solution exisiting on the
market.

®Based on former experiences
REFMON further developments is about
new alternative inserts like our NEW
HIGH-ZIRCONIA by isostatic press as
well as NEW high-alumina technical-
ceramics with 99,8 % AlLO, may still to
extend former lifespam.

Need to anticipate such a technical fact
of higher density, zero porosity dense
refractories have the very best corrosion
resistance to molten-glass, but having
lower thermal shock-resistance.

Orifice ring LONG-RUN solutions

>

Ask for your free
orifice ring for a trial run!

e p muw.m

\'\-*___-_.___,_._u—'"

REFMON welcome all new
GLASS MAKERS having intention
for TRIALS!

LONG-RUN inserted orifice rings with flint, amber and green

12
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Orificering Inserts

Refmon 220-CFP Refmon pressed ceramic Refmon 280
CHEMICAL COMPOSITION % NEW! NEW!
ALO, [%] 67 95 99,7 99,8
710, %] 20 801
$i0, [%] 2 22 04
Fe,0, (%] 01 <03
Na,0 [%] 0,2 <0,2
Ti0, [%] 01
PHYSICAL PARAMETERS
Cold crushing strength [N/mm?] 80 330 370 370 >400
Apparent density [g/cm’] 2,8(29) 3,78 3,90 39 5,0-5,3
Open porosity [%] 19 0 0 0 6-8
Thermal expansion at 1000 °C [W/mk] 0,7 5,0-8,3 5,4-8,4 5,4-8,4 2
Application temperature limit °C 1650 1500 1650 1650 2200

www.refmon.hu



Research & Development

@ REFMON keen on continuous analyse
its refractories as well as well monitoring
on some competitive brands on the
markets. Markets are dramatically
changing and focus on cost-savings
more and more.

® REFMON  well-known MOTTO is:
THE BEST VALUE FOR MONEY with
a meaning of producing PREMIUM
QUALITY on reasonable price!

@It is a must making phisical and
chemical-tests ,non-stop” either on its
own or cooperation to independent
laboratories, futhermore presenting
some studies that evidence is already
been proved on the markets.

@ Thanks to our international customer
network, especially the technically
open-minded glass makers having
interest of numerous trial installations
giving answer to the main question:
How is the performance of the
expendable (?)):

worse — same — better — far better
compared to the existing refractory (7).
Answer is being obvious after one or
more testing...

@ REFMON appreciating all market
leaders as well as individual factories and
HOT END MANAGERS, FOREHEARTH
MANAGERS, TECHNICAL  Managers,
Directors, who are involved and open
the door for challanging supplier and
individual solutions.

.

® One of the individual solution at
REFMON called ROTOR TUBE, the
ORIGINAL is PATENTED!

Honestly speaking several simply copies
we already meet, this catalgoue is not
about to mention like that, however
only limited path to explore, where
competitors already illegally taken that
clearly added-value solution.

® PATENTED ROTOR TUBE existing
either in container or table ware glass
already with improving glass quality first
of all cat-scrathes, cords, blistering, and
inhomogenity at spout area. The better
glass thermal homogenity helping the
best gob forming at the end of the lines.

@ REFMON daily routine is the corrosion
test, especially coloured glass, but
flint glass is also important. Static and
dynamic corrosion (pic 1, 2.) and XRF
tests are regularily done in our lab, even
on much higher melting temperature like
in gob forming area. Further to corrosion
tests thermal shock resistance (TSR) and
bubbling (pic 3.) tests are a key factor if
the refractories considering installation
during job change. Excellent or good
or bad TSR parameters are defining
producers by quality-wise, as well as
by their own applied manufacturing
technology.

14

IMI0  ZM20 ZM30  ZM35

] ; ) 1 . ;
pic4. >~ pic5s.

® Several major casting process are
known on the market, e.qg. vibro-cast (or
chem-cast) and slip-casting.

® [tis always recommended to compare
physical and chemical properties of
both casting technologies and making
proper technological consequencies
(pic 6.).

® Deeply analysing refractory structure
(pic 4, 5.) in case of special shape
refractory is a more difficult mission by
comparison a rectangular blocks like
e.g. soldier-blocks or furnace DH-corner
blocks, etc.

® Rectangular ~ shapes are  more
common testing by ultrasonic portable
equipment, but know-how of this
unit is limited by endusers for sure.
applying this unit for special shapes is
almost impossible due to far complex
geometry.

www.refmon.hu
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® That makes REFMON into the decision

to explore the very best 21 century

technology called CT.

Computertomograph technic will

explore 100 %:

- internal cracks (pic 7, 8.)

- internal structure and porosity (pic 9.)

- grain sizes, etc. and easy to select
proper and inproper refractories.

1-2 REFMON 3-4 Slip casting
5 Freezing casting 6 Slip casting

www.refmon.hu
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pic9

@ REFCAST ZPAVE-C (RUL 1700° testing)

thermal expansion [%] heating [%] cooling [%]
0,7
0,6 —
05 // \ pd
o4 A \ -
03 7~ | ™\ =
0,2
0,1
0 —
0 200 400 600 800 1000 1200 1400 1600 1800
temperature [°C] pic10

@® Additional important standard tests like Dinamic corrosion test, RUL (DIN EN
ISO 1893 1700°), and Linear thermal expansion (TE) DIN EN 993-19 are also in our
frequent analyse portfolio well monitoring our existing brands as well competitors’

brands case by case. (pic 10.)

® Glass quality problems (pic 11, 12.) are
known at all glass makers, reasons are
diversificated and sometimes it makes
difficulties to find out real reasons, that
might be caused by either inproper
refractory or batch, raw materials
problems are also known as well as
operational problems possible.

@ All can generate defects that will
be mainly visible at the gob-forming,
IS-forming (PPC system) and later on
by more and more accurate inspection
machines. One of the most common
glass quality problem is the “cat-scratch”.
One tool for improving efficiency of
the production line is the original and
patented rotor tube (see study pages
16-17)

@ REFMON target further to sales,

but technological cooperation to
glass maker having better and clear
understanding of their process and
sometime difficulties in such hot
conditions, both companies target
is HIGHER EFFICIENCY, IMPROVING
COMPETENCE.

15



Improving glass quality for
Container Glass: PATENTED ROTOR-TUBE

@® Having been proceed a study related
to the correlation between physical
study, mathematical simulation and
industrial experiences on the PATENDED
ROTOR-TUBE design, which as helped
improve glass quality within the feeder
solving many unexpected glass-defects
on the lines improving efficiency,
consequently saving money.

® We cannot design a PATENTED
ROTOR-TUBE for each feeder, which
would be the best solution for a
glassmaker adapting parameters to real
flow and glass properties.

@ We will introduce two of them and
explain the influence on glass quality.
The first is rotation speed. The second,
which is also a way to describe our
philosophy when developing the
rotor-tube, is the number of helixes.

® Study is about 1:2 scale feeder with,
under real conditions the parameters:
30 TPD, 1140 Celsius, 218 Pas, glass level
196 mm.

® When we talk about tube rotation,
we know that almost all lines work with
a speed value between 1 and 6 RPM.
Our study is based on three cases: 2, 4
and 6 RPM and only clockwise rotation
considered.

Number of helix and glass quality
Introducing helixes on a tube is easy to
understand based on the stirrer effect
point-of-view. There is a risk to badly
influence the gob weight stability and
then to generate more issue than we get
initially especially on the NNPB process.
Defects

The transversal section of the feed-
er is divided into 15 areas, with three
vertical positions (top, middle and low)
and five horizontal positions (right,
midright, middle, mid-left and left).
For each area, we can introduce a

16

coloured tracer representing a glass

defect as a ‘heterogeneity in the glass

structure’.

High resolution cameras record the

behaviour of the tracer.

Results

More than 150 trials were made cover-

ing all the above cases. To evaluate the

performance of the PATENTED

ROTOR-TUBE we established a ranking

from one to five as:

1. Sharp cord in the spout

2. Nearly sharp cord in the spout

3. Part of the tracer is mixed, part is
nearly invisible cord in the spout

4. Tracer is mixed, mixed tracer is visible
in the spout

5. Tracer is mixed, no colouration in the
spout.

® One being the lowest rank when the

defect isn't mixed and fully rejected in

the spout, five is the highest rank when

the defect is fully mixed before going

through the spout.

@ From 2 to 4 RPM, the performance

ncreases by an average 17% in our

cases. From 4 to 6 RPM, the performance

increases by an average 9% in our cases.

In details, it appears that the efficiency is

increased for the upper part of the glass,

for the left side of the glass and also for

the right part of the glass.

® Let'’s start saying that moving from

0 to 4 helixes greatly increases the

glass quality, about 31%, especially on

the top and lateral parts. For the lower

middle part of the glass, we haven't any

significant improvement for these cases,

again.

@ But, except within the 6-RPM case,

moving from 0 to 2 helixes doesn't show

an improved dilution of the defect since

it's even slightly worse.

After introducing the first design of two

.

helixes rotor-tube, we worked in various
parameters such as helixes position,
size, angle and so on. The next step
was to offer this solution with higher
number of helixes, four being ourinternal
consensus. Following the above
results, we advise people facing glass
defects to earnestly consider a trial with a
four-helixes rotor-tube, which is an
additional tool to RPM changes.
Industrial feedback

® With more than 100 feeders around
the world using the concept of
rotor-tube (mainly the two-helixes
version of our innovative design but we

® Patented Rotor-tube helix,
part of the innovative Expendables set
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are currently implementing everywhere
the four helixes version) we have built
a strong empiric experience of its
performance. From 6 to 14" inner
diameter, from 20 to 130tpd feeder,
from extra flint to various colour and
glass chemistries, from cosmetic to pot
through pharmaceutical and tableware
products, we collected plenty of data
and we came to a tricky conclusion:
it is impossible to fully predict the
performance of our rotor-tube in detail.
At least, we can ‘feel that this defect
will be corrected, this one will be not
be cleared and so on. But feelingisn't
enough when it comes to decision time.
The already very-subjective notion of
defect will change drastically from one
line to another and from one factory
to another, driven by glass products
application.

@ We have to start with the very rare
cases where the rotor-tube doesn't
give full satisfaction. The first case
was a container-line producing bottles
for alcoholic beverages but not
luxuryoriented. Half of the products
were affected by cords and subject to
rejection. The use of the rotor-tube didn't
helpwith suchacritical situationand only

@ Visual representation of defect speed
and trajectory
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the refurbishment of conditioning area
gave back a proper quality for the glass.
The second case was a line producing
bottles for wine in a famous French wine
region. One line gave tremendous cords
and a second one gave slight cords
but still acceptable. The installation
of a rotor-tube on both improved the
line with tremendous cords, but on the
second line, it appears that defect level
was worse with the rotor-tube.

@® The third case was similar to the
first one, with an old furnace giving
many cords. The rotor-tube brought
improvements but only the stirrer
system, until a recent refurbishment of
the furnace was able to clear the defects.
@® Many people know about the rotor-
tube and its success, so the following
positive results may sound familiar.

For the cords, the rotor-tube is able
to reduce the intensity level and/or
duration by 40 to 60%. Nonetheless, in
case of old furnace and conditioning
area giving high amounts of cords, the
rotor-tube may not be efficient enough
to reach an acceptable level.

® For the cat scratches, the rotortube
gives positive results but not over 100%
of the running period.

® For the glass suffering light streaks or
coloured streaks, the rotor-tube showed
a significant improvement, especially in

2RPM Av.2,6
5 2 4 5
2 5
4RPM Av. 3,0
5 2 2 4 5
5
5
6 RPM Av.3,2
5 2 4 4 5
4 5
@® 4 helixes
chart 1.

the case of bigger machines, from 10 to
14" tubes.

Figure 5: Mixing rank for 15 areas with 0,
2 and 4 helixes and 0.2 and 4 RPM cases
Another positive point we heard about
the rotor-tube is the improvement
of gob homogeneity, for shape and
temperature.

® So, connecting industrial feedback,
mathematical simulation and physical
simulation, we have seen that for lateral
part and upper parts, moving from 0 to
four helixes step-by-step increases glass
quality.

® As a general conclusion, | would
recommend first to use the right quality
refractories when building a new
furnace because most of these painful
defects come from refractories, and
then, when the furnace starts to age or
already gives unexpected glass defects,
to use the rotor-tube with four helixes,
working on the RPM to get optimal
efficiency but knowing that after a
certain level, it is worthless to increase it.
In certain cases, the rotor-tube will not
give the expected results, especially for
old furnaces or young furnaces made
of lowquality refractories, especially
fused-cast AZS.
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Technical Catalogue

@ The technical catalogue forthe glass-
making industry, especially container
and table ware manufacturers as well
as essential resource for professionals
involved in the design followed by
original EMHART designs as well as
many other solutions and customized
ones.

Contains detailed specifications for
various refractory components used
in the glass-making industry. By
providing this important information,
the catalogue helps industry players
optimize production processes and
innovate new glass products.
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Request
our technical
catalogue and
free refractory
sample!

.

@ In a durable protective folder.

® Fasy to use tabbed theme
with divider pages, for quick
searchability.

@® Content:

- Orifice Rings

- Metering Spout Orifice Rings
- Tubes

- Metering Tubes

- Plungers

- Spouts

- Metering Spouts

- Spout Accessories

- Stirrers

- Rotor Segments

- Rotor Tube

- Skimmer Paneles

« Skimmer Plain

- Mantle Blocks

- Orifice Ring Holder

- Preforms, Gaskets

- Feeder Spout Assemblies
- Refractory Materials
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Customer Service

@® REFMON is  proud to serve
Customers interest considering fastest
possible quotes, comprehensive
correspondance, modellization,
measurement controll at specific or
customized spares.

® Definitely fastest possible lead
time by purchase order as well as
further service like inventory stock
at Refmon and dedicated retailers,
representatives on site.

® By following international standards
over hundreds or standard finished
or semi-finishes spares availalbe on
stock, evenmore in case of emergency
REFMON is ready to help glass makers
tipically in max. 7-10 days production
(depends on quantity) and delivery on
site, giving full service.

@® REFMON is available by all existing
online platforms and either direct
or via our representatives’ growing
network.
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REFMON Co. Ltd.
Hungary - H-9246 Mosonudvar - Bereki Ut 1.
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