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Ceramic tubes and isolators for thermo elements; Material: C 530, C 610, C 795, C 799

Ceramic for mill lining, elements for milling and mozaics

Ceramic seals and pistons for water pumps

Tubes and elbows with ceramic lining for hydraulic and
pneumatic transport of very abrasive materials



Ceramic tools for brick extruding

Ceramic for wire and textile production

Centrifugal cleaners Ceramic segments for dewatering foils

Components for paper industry



Ignition electrodes for gas and oil equipment Insulators for ignition
electrodes

Insulator for spark plugs Copper cored electrodes for spark plugs

Ceramic honeycomb  lters Catalyst supporting balls

Heat exchanging elements

Components for spark plugs



�// CERAMIC DEWATERING ELEMENTS FOR PAPER MACHINES AND CONES FOR PAPER INDUSTRY

// CERAMIC IN  

    PAPER INDUSTRY
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Such high strength of 

at high temperatures, what makes it an excellent 

replacement for majority of metals, glasses, plastics, etc.

• Alumina Oxide 

ceramics is maintained 

• Zirconum Oxide ZrO
2

MECHANICAL PROPERTIES

The widest application of ceramics comes from its 

excellent mechanical properties.

High hardness and wear resistance, modulus of elastic-

ity, comprehensive and fl exural strengths have enabled 

the application of ceramic parts there where high 

mechanical stresses are expirienced.

10% ZrO
2
 (Alumina Oxide +• Composite Al

2
O

3
 + 

95% AI
2
O

3

• Alumina Oxide 99,7% Al
2
O

3

MATERIALS

Materials that are used for production of ceramic

elements for paper industry:

 Zirconum Oxide)



// COPPER CORED ELECTRODES AND INSULATORS

// COPPER CORED ELECTRODES

Our speciality are all kind of copper cored electrodes for spark plugs. Our electrodes have very good quality and wide 
range of diff erent dimensions. In our production program we have all diameters and lenghts and we also off er copper 
cored electrodes made of two diff erent materials of Nickel cover.

Technology of isostatic pressing allows us to produce high 
quality insulators for spark plugs. 
We off er all kind of insulators, with or without glaze, with or 
without mark of the spark plug type, according to customers 
request. Material is high quality ceramic 95% Al2O3.







// NOZZLES FOR WELDING, SAND BLASTING AND DISPERSION

// NOZZLES









// CERAMIC BALLS AND SEATS FOR VALVES
// CERAMIC PISTONS FOR WATER PUMPS
// CERAMIC SEALS FOR WATER PUMPS

// CERAMIC PISTONS, 
    SEALS AND BALLS 



PISTONS AND SHAFTS 
We can produce different shapes and 
sizes. It is produced from ceramic 
materials: aluminium oxide, 95% Al2O3;
99,7% Al2O3 or from ziriconium oxide 
ZrO2 + Y2O3;
We can achieve surface quality up to
Ra ≤ 0,2 μm.

BIG PLUNGERS
We are producing plungers with big 
diameters and different lengths from 
ceramic materials: aluminium oxide, 
95% Al2O3; 99,7% Al2O3 or from 
ziriconium oxide, ZrO2 + Y2O3, with 
very fi ne quality surface up to Ra ≤ 0,2 μm.

All plungers can be made in 
combination with metal. We have 
our own method to connect metal 
to ceramics, but we can also produce 
according to the customers drawing. 
Metal quality is stainless steel or it can 
be according to customers request.

2



According to the drawing or samples 
from customer we can produce all kind 
of axial bearing with very fi nely treated 
surface up to Ra ≤ 0,2 μm. Material 
can be: aluminium oxide, 95% A2O3; 
99,7% Al2O3; ziriconium oxide, ZrO2 + 
Y2O3 or ZrO2 + MgO;

With our production technology, we 
can produce very demanding sets of 
cylinders and plungers or ceramic 
pumps, with high level of outside and 
inside surface quality and very small 
tolerances.

The production of axial bearings with 
big dimensions according to customers 
request. The material is based on 
ceramics aluminium oxide, Al2O3 and 
ziriconium oxide, ZrO2.

3



BALLS AND VALVE SEATS
Balls and valve seats are made from 
ceramic material aluminium oxide, 
99,7 % Al2O3 or from zirconium 
oxide, ZrO2 + Y2O3.
Surface treatement meets high 
demands in valve industry.

For very aggresive media, we produce 
ball valves, valve seats, plungers, shafts 
and sticks from ceramic material 
zirconium oxide ZrO2 + Y2O3.
High degree of surface treatement 
suits very strict standards, that apply 
to this kind of products.



// CERAMIC FOR WIRE AND
    TEXTILE PRODUCTION



// EXTRUDING TOOLS FOR BRICK

// EXTRUDING TOOLS







// IGNITION ELECTRODES FOR GAS

// INSULATORS FOR IGNITERS

// IGNITERS 



IGNITERS TYPE PB
can be made in different dimensions according to customers drawing. Type of electrode depend on 
application and temperature. Material of electrode can be composit NiCrMnSi or KANTHAL A-D. 
Diameter of electrode is according to customers request and it is mostly Ф 1,5 mm to Ф 6 mm.

IGNITERS TYPE F
are produced in combination with metal body which can be in different sizes. Usually the thread on 
metal part is: M10, M12, M14 and M18. Material of electrode can be composit NiCrMnSi or KANTHAL 
A-D. According to customers request the metal body can be also made from stainless steel material.

2



IGNITERS TYPE P
are usually made with connection cables and are used for kitchen appliances. Connectors, type and 
size of the cable can be produced according to customers request. Electrodes are mostly made from 
material NiCrMnSi and have diameter from Ф 1,8 to Ф 3,2 mm.

IGNITERS TYPE H
are produced in different sizes and are used in oven for different gas burners. Ceramic is made with 
or without glazing, according to customers request. The quality of ceramics can be from 95 % to 
99,7 % Al2O3. The electrodes are made from nickel alloy NiCrMnSi or from material KANTHAL A-D.

3



We are producing sets of
igniters with different adjusting 
plates for attaching, different 
combinations and different 
shapes of electrodes.

Adjusting plates can be made 
from standard steel covered 
with surface protection or 
from stainless steel. Electrodes 
are made from nickel alloy 
NiCrMnSi or from KANTHAL 
A-D.

Besides the complete igniters 
we can also offer just isolators 
for igniters. Isolators are 
made from ceramics, which 
has quality from 95 % to 
99,7 % Al2O3 and can be 
glazed or not glazed.



AVTO G d.o.o.

// HEAT EXCHANGING ELEMENTS
T: +386 1 237 3510
F: +386 1 237 3514
E: info@avtog.com

// CERAMIC HONEYCOMB FILTERS
// CATALYST SUPPORTING BALLS

CERAMIC BALLS FOR CHEMICHAL INDUSTRY

Ceramic balls with high share of Al2O3≥99% are used as
catalysts in chemical industry or are used in heat exchangers.

CHEMICHAL PROPERTIES:

PHYSICAL PROPERTIES

Bulk Density (gr/cm3) 3,35-3,70

Packing Densitiy (ton/m3) 2,1-2,2

Hardness (Mohs) 9

E-Modulus (Gpa) 300-330

Specifi c Heat; 30°C-100°C (Jkg.K) 820-1030

Thermal Conductivity; 30°C-100°C (W/M.K) 19-30

Coeficient of Thermal Expansion 30-600°C (10-6•K-1) 7-9

Heat Resistance Up to 1680°C

Al2O3 SiO2 CaO TiO2 MgO2 FeO3 Na2O

≥99,1% ≤0,15% ≤0,1% ≤0,1% ≤0,1% ≤0,1% ≤0,15%

DIMENSIONS OF BALLS: we produce different sizes of CATALYST SUPPORTING BEDS from Ø 3 to Ø 60 mm.
PACKING: packed in bags with 25 kg or big bags with 1 ton.



Scheme below shows working process of the furnace with installed heat exchangers.

We make heat exchangers with diff erent sizes of honeycombs, 
according to customer’s request.

For better airfl ow on heat exchangers, we 
can make end steps with hight 5mm

Diff erent shapes of fi lters are used in 
diff erent branches of chemical industry. 
Shapes of fi lters can be adjusted to 
customer’s request.

DIMENSIONS OF STANDARD HONEYCOMBS

Dimension Quantity of 
channels

Wall 
thickness

Outside wall 
thickness

Channel
Width

Void 
section

Weight
piece

150x150x300 13x13 1.5mm±0.1 1.7mm±0.15 9.8-10mm 70% 3.8-4.8kg

150x150x300 15x15 1.4mm±0.1 1.6mm±0.15 8.3-8.5mm 69% 3.8-4.8kg

150x150x300 25x25 1.0mm±0.1 1.2mm±0.15 4.8-5.0mm 67% 4.0-5.0kg

150x150x300 40x40 0.7mm±0.1 1.1mm±0.15 2.9-3.1mm 64% 4.7-5.7kg

150x150x300 43x43 0.65mm±0.1 1.1mm±0.15 2.7-2.9mm 62% 4.8-5.8kg

150x150x300 50x50 0.6mm±0.1 0.8mm±0.15 2.3-2.5mm 61% 4.8-5.8kg

150x150x300 60x60 0.45mm±0.1 0.8mm±0.15 1.9-2.1mm 63.4% 4.7-5.7kg

CHEMICHAL AND PHISYCAL PROPERTIES:

Characteristics: Cordierite-Mullite Cordierite Mullite Corundum-Mullite

SiO2 % 33-45 45-55 25-35 20-30

Al2O3 % 38-50 30-40 52-65 65-75

MgO % 3-10 8-13 - -

Fe2O3 % <1,5 <1,5 <1,5 <1,5

K2O+Na2O <1,2 <1,2 <1,2 <1,2

Thermal expansion 
coeffi  cient (10-6/K-1) <4 <4 <5 <8

Specifi c Heat (J/kg•K) 800-900 800-950 900-1000 950-1100

Working Temperature <1350 <1300 <1450 <1500

Oil/Gas

Off On

Oil/Gas

ExhaustInduced draft fan

Normal temperature air

Exhaust <150oC

Normal temperature air

Reversal Valve

Furnace Temp 1280oC



Scheme below shows working process of the furnace with installed heat exchangers.

We make heat exchangers with diff erent sizes of honeycombs, 
according to customer’s request.

For better airfl ow on heat exchangers, we 
can make end steps with hight 5mm

Diff erent shapes of fi lters are used in 
diff erent branches of chemical industry. 
Shapes of fi lters can be adjusted to 
customer’s request.

DIMENSIONS OF STANDARD HONEYCOMBS

Dimension Quantity of 
channels

Wall 
thickness

Outside wall 
thickness

Channel
Width

Void 
section

Weight
piece

150x150x300 13x13 1.5mm±0.1 1.7mm±0.15 9.8-10mm 70% 3.8-4.8kg

150x150x300 15x15 1.4mm±0.1 1.6mm±0.15 8.3-8.5mm 69% 3.8-4.8kg

150x150x300 25x25 1.0mm±0.1 1.2mm±0.15 4.8-5.0mm 67% 4.0-5.0kg

150x150x300 40x40 0.7mm±0.1 1.1mm±0.15 2.9-3.1mm 64% 4.7-5.7kg

150x150x300 43x43 0.65mm±0.1 1.1mm±0.15 2.7-2.9mm 62% 4.8-5.8kg

150x150x300 50x50 0.6mm±0.1 0.8mm±0.15 2.3-2.5mm 61% 4.8-5.8kg

150x150x300 60x60 0.45mm±0.1 0.8mm±0.15 1.9-2.1mm 63.4% 4.7-5.7kg

CHEMICHAL AND PHISYCAL PROPERTIES:

Characteristics: Cordierite-Mullite Cordierite Mullite Corundum-Mullite

SiO2 % 33-45 45-55 25-35 20-30

Al2O3 % 38-50 30-40 52-65 65-75

MgO % 3-10 8-13 - -

Fe2O3 % <1,5 <1,5 <1,5 <1,5

K2O+Na2O <1,2 <1,2 <1,2 <1,2

Thermal expansion 
coeffi  cient (10-6/K-1) <4 <4 <5 <8

Specifi c Heat (J/kg•K) 800-900 800-950 900-1000 950-1100

Working Temperature <1350 <1300 <1450 <1500

Oil/Gas

Off On

Oil/Gas

ExhaustInduced draft fan

Normal temperature air

Exhaust <150oC

Normal temperature air

Reversal Valve

Furnace Temp 1280oC



// HEAT EXCHANGING ELEMENTS

// CERAMIC HONEYCOMB FILTERS
// CATALYST SUPPORTING BALLS

CERAMIC BALLS FOR CHEMICHAL INDUSTRY

Ceramic balls with high share of Al2O3≥99% are used as 
catalysts in chemical industry or are used in heat exchangers.

CHEMICHAL PROPERTIES:

PHYSICAL PROPERTIES

Bulk Density (gr/cm3) 3,35-3,70

Packing Densitiy (ton/m3) 2,1-2,2

Hardness (Mohs) 9

E-Modulus (Gpa) 300-330

Specifi c Heat; 30°C-100°C (Jkg.K) 820-1030

Thermal Conductivity; 30°C-100°C (W/M.K) 19-30

Coefi cient of Thermal Expansion 30-600°C (10-6•K-1) 7-9

Heat Resistance Up to 1680°C

Al2O3 SiO2 CaO TiO2 MgO2 FeO3 Na2O

≥99,1% ≤0,15% ≤0,1% ≤0,1% ≤0,1% ≤0,1% ≤0,15%

DIMENSIONS OF BALLS: we produce diff erent sizes of CATALYST SUPPORTING BEDS from Ø 3 to Ø 60 mm.
PACKING: packed in bags with 25 kg or big bags with 1 ton.



// MILL LINING AND GRINDING MEDIA

// LINING AND GRINDING MEDIA







// CERAMIC AND REFRACTORY ANCHORAGE SYSTEMS FOR THE FURNACE INDUSTRY
// HIGH TEMPERATURE MATERIALS

// CERAMIC AND 
    REFRACTORY ANCHOR



DIFERENT ALLOY 
APPLICATION 
TEMPERATURES

In this table you can see materi-

als, which are used for metal 

components

Anchors for castables Anchors for fibres

Bricks anchors Support brackets

CERAMIC CUPLOCKS

They are made from high quality aluminium oxide 

over 95% Al203

This material is resist ant on high temperatures, up 

to 1550o C

All elements are made of very quality fire resistant materials.

REFRACTORY ELEMENTS FOR INDUSTRIAL FURNACES

1250oC

1200

1150

1100

1050

1000

950

850

800

750

700

650

600

550

500

450

400

TEMP



Textiles and biosoluble or ceramic fibers:

Biosoluble and ceramic fibers are reinforced 
with glass 
or steel fibers. 

Classification temperature: 
- ceramic fibers: 1260o C
- biosoluble fibers: 1200o C
- glass reinforcement: 500o C
- refractory steel reinforcement: 1000o C



Metalic fiberes for refractory castables Braided & twisted ropes, textiles 
in high temperatures fibres

Metalic fiberes for refractory castables Braided & twisted ropes, textiles 
in high temperatures fibres

Actchem Molybdenum element

DIFFERENT ELEMENTS FOR INDUSTRIAL FURNACES



// CERAMIC TUBES AND INSULATORS FOR THERMOELEMENTS

// CERAMIC TUBES 
    AND INSULATORS









// TUBES AND ELBOWS WITH CERAMIC PROTECTION FOR PNEUMATIC TRANSPORT
// CERAMIC LINING FOR LARGE SURFACE

// WEAR PROTECTION 
    PRODUCTS



CONVEYOR NOZZLE

Conveyor nozzles are used to accelerate transport with 
injecting the air in very long transport pipelines. These nozzles 
are made from ceramic segments which have more than 30 
inlets around the scope of nozzle. These inlets are directed 
in the centre of the tube and that provides consistent air 
pressure of transport media. At the moment, this is the best 
solution in technology of pneumatic transport.

JOINT WITH CONNECTION FLANGE

STANDARD JOINT

CONNECTION OF METAL TUBE AND METAL-CERAMIC TUBE



Tubes and elbows with inner diameter of ceramic 
up to DN 200 mm are made from ceramic 
cylindrical segments, which have male and female 
parts (see photo up left).  At assembly this assures 
high quality of joint and long life time.  

Tubes and elbows which have inner diameter 
bigger than DN 200 mm are lined with 
panels (mosaics) or with cone ceramic plates 
with requested thickness. Cone plates are 
adjusted to diameter of  the tube or elbow, 
which are  lined with ceramic.

Photos show different positions, which are lined 
with ceramic, due to big exposure to abrasion.

EJECTOR



APPLICATION:

Elbows and tubes with ceramic lining  have wide application in different industries like pneumatic and hidraulic transport.
The most common applications are:

 Industry: Material:

1. Abrasive products Grinding wheel granules

2. Aluminium plants Calcined alumina, bauxite, electrode, carbon, crushed bath

3. Iron & Steel Sinter dust, limestone, lime injection, coal, iron carbide, alloy additives

4. Mineral wool & insulation products Perlite, stone dust, refractory fi bers, production wastes, dust from sawing operations

5. Foundries Molding sand, dust collection

6. Glass plants Batch, cullet, quartz, kaoline, feldspar

7. Breweries, grain processing, feed mills, Corn, barley, soy beans, malt, cocoa beans, sunfl ower seeds, rice hulls, malting plants

8. Cement Clinker dust,  limestone, cement,  fl y ash, coal, blast furnace slag

9. Chemical plants Caustic lime, fertilizers, lime dust, chrome ore, paint pigments, plastic pallets with glass fi bers

10. Mineral mining plants Kiln feed, ore concentrate, coal tailings, dust

11. Coal fi red power stations Coal, fl y ash, pyrites, slag, ash, limestone

12. Coal mines Coal dust, mine waste for backfi lling

13. Technical carbon products Technical carbon, dust, graphite for electrodes
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MATERIALS

Materials that are used for protection of elbows and tubes are:
• Aluminium Oxide 95% Al2O3

• Aluminium Oxide 99,5% Al2O3

• Composite Al2O3 +10% Zr02

 (Aluminium Oxide + Zirconium Oxide)
• Zirconum Oxide ZrO2z

MECHANICAL PROPERTIES

The widest application of ceramics comes from its excellent me-
chanical properties.
High hardness and wear resistance, modulus of elasticity,
comprehensive and fl exural strengths have enabled the
application of ceramic parts there where high mechanical stresses 
are expirienced.
Such high strength of Al2O3 ceramics is maintained at high 
temperatures and high abrasiveness, what makes it an excellent 
replacement for majority of metals, glasses, plastics, etc.



Current problems of uncontrolled wear of ceramic lining in pneumatic transport systems are over. 
We have developed special Avto G electronic control system, which provides complete control of metal 
ceramic wear in pneumatic transport.

Avto G electronic wear control system provides you with following usefull information:
    • it informs you on time, if tubes or elbows are worn out and if they must be replaced, 
     • it informs you exactly which element in the pipeline is damaged and on which place it must be replaced,
    • it informs you when was this element installed and for how long time it has been working,
    • and it can provide you with many other custum made information.

The system automatically gives you a light/alarm signal, when the elbow or tube is damaged. This 
information can be also seen on your computer, tablet or smart phone. After the signal, you know that 
ceramic lining is already worn out and that you still have only metal tube left, as a protection.  It means 
that after the signal, you still have time to order new tube or elbow. Therefore our electronic control 
system prevents unpredictable breakthroughs and unnecessary stopping of production.

We hope our system will help you to improve your production ef� ciency and make your future easier.

AVTO G ELECTRONIC CONTROL SYSTEM OF CERAMIC WEAR 
IN PNEUMATIC TRANSPORT SYSTEMS

Power Supply

PC

Tablet

Smart Phone

Wi-Fi

UTP

Control Unit Metal Ceramic Elbows and Tubes2 x 0,75



FLEXIBLE TUBES FOR TRANSPORT OF VERY ABRASIVE MATERIALS

In pneumatic transport systems, 
where exact dimensions of tubes 
and bends can not be de� ned, 
ceramic lined � exible rubber tubes 
can be used. Ceramic lining is 
produced according to principle 
male-female part in shape of joint, 
what makes the rubber tubes more 
� exible and allows bending in every 
direction.

Our ceramic lined � exible tubes can also be produced with electronic control system, so you can 
successfully monitor wear of ceramic on computer, iPad or mobile phone.

The advantage of our ceramic lined � exible tubes is, that the complete inner surface of 
rubber tube is covered with ceramics. The rubber tube is reinforced with wire net and 
can withstand the pressure until 10 bar.



POSSIBLE COMBINATIONS OF CERAMIC-RUBBER COMPOSITION 
AND OF METAL-RUBBER-CERAMIC COMPOSITION   

In aggressive and 
heavy industrial 
environments where 
high temperatures, 
strong vibrations, 
impacts and abrasion 
are present during the 
material transport, 
the best product to be 
used is combination of 
rubber and ceramic.

We have the possibilities to vulcanize all types of ceramic 
mosaics with rubber thicknesses from 2 mm to 10 mm 
and hardnesses in range from 40 to 65 Shore [ShA], 
depending on the application requirements of the end 
products. 

Where it is not possible to glue the rubber to 
the base liner, we can make a metal housing 

into which the ceramic will be vulcanised. 
Metal housing can be with different sizes 

or shapes. We can also produce custom 
made designs. On the metal housing we can 
weld bolts and threads or we can weld rods 

for � xing to the base liner, which must be 
protected against abrasion.



It is very easy and fast to assembly the vulcanized ceramic items onto the required surface.

Ceramic custom made wear protection products 
on augers against high abrasion.

Ceramic custom made wear protection for stators, rotor parts and other components in sand mixers 
and sand pumps, which are used for sand distribution in pneumatic pipelines.

Wear protection of big diameter pipelines. 
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Ceramic cylinders and cones are produced by 
isostatic pressing and they provide long lifetime 
of different pipelines, dosage machines for powder 
materials, different nozzles and other products.
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We make ceramic tiles (plates) in different sizes and thicknesses; it depends on operating conditions and place 
where they are mounted. Tiles are fi xed with special epoxy glue that has very good properties of fi xing.

Photos show plates with different shapes 
for linning of surfaces, which are exposed to 
abrasion.

CERAMIC LINING FOR LARGE SURFACE
For lining of large surfaces as well as for different shape of surfaces, we use different ceramic tiles 
(plates) and different mozaics. Material that we use is 92% Al2O3, 95% Al2O3 and 99,5% Al2O3.



At lining of surfaces, which are exposed to high temperatures and vibrations, epoxy glue is not enough 
to assure the quality of metal-ceramic. Plates with holes are beside glue, additionaly fi xed to surface 
with steel ferrule, which is welded on it, or it is adjusted to surface with screw and nut. Some plates can 
be adjusted mechanically, because they have swallows tale. 

PLATE

PLATE

STEEL

ADJUSTING OF CERAMIC PLATE ON SURFACE WITH SCREW AND NUT

ADJUSTING OF CERAMIC PLATE ON SURFACE WITH WELDING OF STEEL FERRULE



Besides standard panels (mosaics) we 
produce also special panels, on which 
ceramic has special shape  (different convex 
parts, nipples). According  to customers 
request we can also vulcanize panels in 
rubber, which makes the usage of panels 
bigger, on surfaces which are exposed to 
different vibrations and punches.

Ceramic mozaics are very suitable for lining 
of large surfaces, silos, irregular surfaces and 
many other shapes.

We produce following mozaics:

SQUARE TILES:
Ceramic tiles are glued on special acetat-silk material. The panel is 500 x 500mm large and we make 
them from following tiles:
10 x 10 mm, thickness: 2mm, 3mm
20 x 20 mm, thickness: 4mm to 12mm

HEXAGONAL (SIX-ANGLE) TILES:
Ceramic hexagonal tiles are glued on special acetat-silk material. The panel is 508 x 490mm large (696 
psc of tiles). Type of tiles:
SW 20 mm, (SW = distance between 2 sides), thickness: 4mm to 12mm
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