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Tantargy célcsoportja

A targy minden, a Kerpely Doktori Iskola, de kiilondsen a keramiak és szilikattechnolégia témateriilet
hallgatdjanak ajanlott.

Tantargy nyelve
Magyar vagy angol.

Tantargy célja
A tantargy célja az, hogy megismertesse a hallgatékat a keramiak altalanos

s

Tantargy modszertana

Nagyobb létszdm esetén kontaktora keretében keriil a tananyag atadasra 1-2 f6 esetén
egyénre szabottan a kovetkez6 moddon: a cimszavak és az elérhet6 irodalom megadasa
harom blokkban, amelyek lefedik a tananyag aktuadlis részét. Minden egyes blokkhoz
ellen6rz6 kérdéseket is kapnak a hallgaték. Harom alkalommal személyes taldlkozé, amikor
moéd nyilik a kérdésekre adott valaszok ellen6rzésére, a hallgatdé oldalardl felmertlé
kérdések, illetve a fobb vonatkozasok megbeszélésére.

Tantargy tematikaja

1. Témakor

Fundaments of mechanics and basic mechanical properties of ceramic materials.
Relationship between the mechanical properties and nano- micro- and macrostructure of
ceramics. Thermal stability and termomechanical properties of ceramic material systems
with 1, 2, 3 or more components. Determination and measurement of elasticity, strength
and stress intensity factors.

A mechanika alapjai és a keramiak altaldnos mechanikai tulajdonsagai. Osszefiiggések a
keramidk legfontosabb mechanikai tulajdonsdgai, valamint nano-, mikro- és
makroszerkezete kozott. Keramiak termikus stabilitasa és termomechanikai tulajdonsagai
- egy-, kett6-, harom- és tobbkomponens(i keramia rendszerek. A rugalmassagi,
szilardsagi és feszliltségintenzitasi tényez6k (faktorok) meghatarozasa és mérése.

Ellen6rzo kérdések:
1. Define and describe the mechanical concept of strength and strain in materials.
2. Define and describe the idealistic mechanical or rheo-mechanical behaviors of
ceramic raw, semi-finished and finished materials.
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3. Define and describe the deformation-force and deformation-time function in
idealistic elastic materials.

4. Define and describe the deformation-force and deformation-time function in
idealistic viscous materials.

5. Define and describe the deformation-force and deformation-time function in
idealistic plastic materials.

6. Which are the most widely current 1-, 2-, 3- or more component ceramic systems?
Explain the polymorphism and thermal stability of ceramic materials on the basis of
SiO2 and Al203*2Si02*2H>0.

7. Describe and explain the phase diagram of the CaO-Al:03-SiO2 ceramic system as
genotype of silicate materials.

8. Which kind of test methods can be applied for measurement of elasticity, strength
and stress intensity factors?

9. Which kind of test methods can be applied for measurement of viscosity and
plasticity of ceramic raw materials?

10. Explain the relationship between the drying sensitivity and microstructure of clay
minerals.

2. Témakor
Processing of ceramics — raw material processing, forming and compaction technologies,
thermal treatment technologies, surface treatment and mechanical elaboration of fired or
sintered ceramics. The role and importance of mechanical and rheological properties of
used materials in different technological operations on the quality of final ceramic products.

Keramidk gyartastechnoldgidja - nyersanyag-el6készitési technoldégidk, alakadasi
technoldgidk, hokezelési technoldgidk, felliletkezelési technolégidk és utdlagos
megmunkalasi technolégiak. A mechanikai és reoldgiai tulajdonsagok, illetve

igénybevételek szerepe és jelentGsége a termékmindségre az egyes technoldgiai
m(iveleteknél.

Ellen6rzo kérdések:

Describe and compare the crushing theories.

Compare the classical, mechanical and technological approach of crushing theories.

Explain the roles of rheological properties in the ceramic raw material processing.

Describe the mechanical stress distribution in forming instruments as function of

mechanical model of used ceramic raw materials.

Describe the mechanical stress distribution in forming process as function of

geometrical parameters of forming machines.

6. Heat treatment of ceramics - explain the typical thermomechanical processes during
drying and firing — sintering — of ceramics.

7. Heat treatment of ceramics - explain the phase transformation as one of the
reasons of thermomechanical stresses in ceramic bodies.

8. Describe the reasons of crack formation during the heat treatment.

9. Crack propagation in ceramics - explain the influence of technological processes o
crack forming and propagation.

10. Demonstrate the development of hardness through surface treatment of ceramics.
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3. Témakor

Rheological modeling of ceramics and determination of their rheo-mechanical equation.
Determination of toughness, cyclic fatigue, thermal stress and thermal schock in ceramics.
Crack propagation in ceramics - determination of “R-curve”. Effect of macrostructure
(porosity, fiber reinforced cement, ...) and material composition (SisN4, SiC, ZrO2, Al203,
...) on mechanical properties of ceramics. Phase transformation in SisN4 and C ceramics
under high speed collisions. Statistical evaluation of experimental data.

Keramiak reoldgiai modellezése és reo-mechanikai anyagegyenletei. Keramiak szivdssaga,
ciklikus kifadradasa, termikus feszilltsége és hdsokk-allésaga. Repedés-terjedés
keramidkban, az R-gorbe meghatarozasa. A makroszerkezet (porozitds, szalerdsités, ...)
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és az anyagosszetétel (SisN4, SiC, ZrO2, Al203, ...) hatdsa a keramidk mechanikai
tulajdonsagaira. Fazisatalakuldsok a SisN4 és C keramidkban nagysebességli Utkozések
hatdsara. A szilardsagi adatok statisztikai kiértékelése.

Ellen6rzo kérdések:

1. Draw and explain the deformation-stress and deformation-time curves of Voight-
Kelvin-type ceramic materials.

2. Draw and explain the deformation-stress and deformation-time curves of Maxwell-
type ceramic materials.

3. Draw and explain the deformation-stress and deformation-time curves of Al203 feed
stocks.

4. Draw and explain the rheo-mechanical model of hetero-modulus, hetero-viscous
and hetero-plastic ceramic composites.

5. Explain the role of rheo-mechanical properties in development hetero-modulus,
hetero-viscous and hetero-plastic complex materials with extreme dynamic
strength.

6. Explain and compare the toughness of SizN4, SiC, ZrOz, Al20s.

7. Explain and compare the hardness of SisN4, SiC, ZrO2, Al203 and cubic boron-nitride
(CBN).

8. Explain the phase transformation in carbon and forming diamond particles under
high speed collision.

9. Explain the phase transformation in SisN+ and forming diamond-like c-SisN4 particles
under high speed collision.

10. Describe and compare the Gaussian or normal distribution with the Weibull
distribution.
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Tantargy teljesitése, szamonkérés
Az ellendrz6 kérdésekre adott helyes valaszokat kdvetden szdbeli vizsga.

Tantargyhoz kapcsoléd6é komplex vizsgakérdések

1. Keramia nyersanyagok rheo-mechanikai jellemzése - hasonlitsa 6ssze az anyagok
Voight-Kelvin és Maxwell modell szerinti deformacié-stressz és deformacio-id6
gorbéit.
megerdsitett 6sszetett anyagoknal, mint pl. az aszfalt.

3. Aszivossag, a ciklikus faradas és a repedés tovabbterjedése m(iszaki keramidkban,
mint a Si3N4, SiC, ZrO2, Al203.




10.

A mechano-kémiai aktivalas és fazis atalakulas keramia nyersanyagokban, mint a
hagyomanyos tégla agyagoknal az apritas és 6rlés soran.

Mechanikai tulajdonsagok, mikro- és a makroszerkezetek és a keramiak porozitas
kodzotti kapcsolat- novekvo képlékenység porusszerkezeteken at.

Rheo-mechanical characterization of ceramic raw materials - compare the
deformation-stress and deformation-time curves of Voight-Kelvin and Maxwell
materials.

Describe and explain the mechanical stress relaxation in ceramic reinforced complex
materials like asphalt pavement.

Toughness, cyclical fatigue and crack propagation in technical ceramics like SizNa,
SiC, Zr0O2, Al20s.

Mechano-chemical activation and phase transformation in ceramic raw materials
like convectional brick clays during their crushing and grinding.

Relationship between mechanical properties and micro- and macrostructures and
porosity of ceramics - increasing plasticity through pore structures.
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