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Main Outcome of the project (mention only the major points)

The main objective of the project was to optimize the casting technology of the ceramic material
EUCOR aimed especially on high size products. During the solution following main outcomes were
achieved:
- the simulation model build up with the appropriate process arrangement
- the necessary material properties identification (heat conductivity, heat capacity etc.) for wide
temperature range of the process, including high temperatures
- process simulation verification be temperature course measurement at selected points using
special high-temperature thermocouples, measurement arrangement design and approach
to data processing
- optimization of the original casting technology using modified gradient method focusing
on required directional solidification preventing the product “freezing” from molten material
refilling
- evaluation of possible technological precautions including riser and product insulation, methods
of reheating, riser shape and riser dimensions design
- according the technology aspects and customer demands as the most appropriate there was
chosen the approach using riser shape and dimensions optimization
- optimized riser design and casing technology arrangement leading to the riser with elliptical
profile with the verification in foundry plant

Publications, related to this project

Published

[11 Heger J., Stetina J., Kavicka F., Sekanina B. and Ramik P.: Pilot calculation of the
temperature field of the ceramic material EUCOR. In Proceedings of the 7th International
conference Heat transfer VII, Halkidiki, Greece, April 2002, p.223-232

[2] Heger J., Kavicka F., Sekanina B.and Stetina J.: Investigation of the temperature field of the
ceramic material EUCOR. In Proceedings of the 13" international scientific conference
"Application of the experimental and numerical methods in Fluid mechanics", Oravsky biely
potok, Slovakia, April 2002, p.18-23

[3] Heger J., Kavicka F., Sekanina B., Stetina J. and Ramik P.: Calculation of the temperature
field of the ceramic material EUCOR. In Proceedings of the 42nd International foundry
conference, Portoroz, Slovenia, May 2002, p.6-17

[4] Heger J., Ramik P., Kavicka F., Stetina J. and Sekanina B.: Calculation of the temperature
field of the ceramic material EUCOR and its importance. In Proceedings of the 2nd
international conference Industrial furnaces and refractory materials, Podbanske,Slovakia,
June 2002, p.198-203

[5] Molinek J., Vaclavik L., Kavicka F., Sekanina B.and Stetina J.: The experimental investigation
of the temperature field of the ceramic material EUCOR. In Proceedings of the 21st
International conference of the departments of fluid mechanics and thermomechanics, Tatry,
Slovakia, June 2002, p.86-92

[6] Stetina J., Kavicka F., Sekanina B., Heger J.: The influence of thermophysical properties
on a numerical model of solidification. Proceedings of the 2003 ASME pressure vessel and
piping conference, Vancouver, Canada, August 2002, Vol.438, p.147-152

[71 Heger, J., Kavicka, F., Sekanina, B., Stetina, J. and Ramik, P.: Pilot 3-D simulation
of the temperature field of the ceramic material EUCOR. In Proceedings and CD ROM
of the 15th International Congress of Chemical and Process Engineering, CHISA 2002, Praha,
Czech Republic, August 2002, p.202-203 and poster P5.31




(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Dobrovska J., Heger J., Kavicka F., Sekanina B., Dobrovska V, Buchal A., Stransky, K. and
Medved, J.: Cast corundum-baddeleyite ceramics - its chemical and mineralogical
heterogeneity. In Proceedings of abstracts and CD ROM of the 10th International
Metallurgical & Materials Conference METAL 2002, Hradec nad Moravici, Czech Republic,
May 2002, paper No.26, p.3

Salva, O., Molinek, J., Vaclavik, L., Husar, |. and Kavicka, F.: Problems of temperature
measurement at corundum-baddeleyit ceramics casting. Acta Metallurgica Slovaca, 2001, 5,
p. 476-480

Heger,J., Kavicka,F., Sekanina,B and Stetina,J.: Ceramics EUCOR and its perspective.
Metallurgica Slovaca, 2001, 5, p 519-523

Dobrovska, J., Dobrovska, V., Kavicka, F., Stransky, K.. Cast Corundum-Baddeleiyte
Ceramics, Its Production, Properties and Use. In Proceedings of the 5th International
Conference Metallurgy, Refractories and Environment, Stara lesna, High Tatras, Slovakia,
May 2002, p. 19-24

Stetina, J., Heger, J., Kavi¢ka, F., Ramik, P.: Optimization of casting of ceramic material
EUCOR. In Proceedings of the International Conference ,Engineering Mechanics 02
Svratka, Czech Republic, May 2002, p. 281-282

Heger J., Kavicka F., Sekanina B., Stetina J. , Ramik P., Dobrovska J.: A numerical model
of the temperature field of the cast and solidified ceramic material EUCOR, Book of Abstracts,
International Conference CompTest 2003, ENSAM Chalons en Champagne, France, January
2003

Medved J., Mrvar P., lhanec S., Gontarev V., Kavicka F.: Reaction between the ceramic filter
and iron melt, , In the Proceedings of abstracts and CD ROM of the 12th International
Metallurgical & Materials Conference METAL 2003, Hradec nad Moravici, Czech
Republic,May 2003, paper No.94, p.41

Stetina J., Kavicka F., Stransky K., Dobrovska J., Heger J.: The numerical and experimental
investigation of a concasting process, In the Proceedings of the 11th international conference
on computational methods and experimental measurements CMEM XI, Halkidiki, Greece,
May 2003, p.721-730

Dobrovska J., Dobrovska V., Stransky K., Kavicka F., Stetina J., Velicka B., Heger J.
On the mechanism and causes of cross cracking in concast low alloy manganese steel slab.
In the Proceedings of the 1st international conference on fatigue damage of materials
experiment and analysis, Toronto, Canada, July 2003, p.171-180

Kavicka F., Stetina J., Hegere J., Sekanina B., Ramik P., Dobrovska J.: Calculation
of the temperature field of the solidifying ceramic material EUCOR. In the Proceedings
of the 2003 pressure veassels and piping conference, Cleveland, Ohio, USA, July 2003,
Volume 458 Computer technology and applications, p.135-142

Kavicka F., Heger J., Stetina J., Sekanina B., Ramik P., Dobrovska J.: Numerical optimization
of a casting technology of the special ceramics material. In the Proceedings of the 7th world
multiconference on systemics, cybernetics and informatics SCI'2003, Orlando, Florida, USA,
July 2003, Volume Il Computer science and engineering, p. 74 —79

Kavicka F., Dobrovska J., Stransky K., Stetina J., Dobrovska V., Heger J.: Optimization
of an industrial concasting technology via two numerical models. In the Proceedings
of the international conference on computer, communication nad control technologies
CCCT2003, Orlando, Florida, USA, August 2003, Volume | Computing/information systems
and technologies, p. 423 —428




[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Kavicka F., Stetina J., Stransky K., Sekanina B., Ramik P., Gontarev V., Kosec B., Medved J.,
Mrvar P.: A numerical model of heat transfer optimisation in a system a plate casting — mold —
surroundings. In  the Proceedings of the 43rd foundry conference of the Slovenian
foundrymen’s society, Portoroz, Slovenia, September 2003, p. 92 — 93, and CD ROM, p. 1-11

Stransky K., Dobrovska J., Kavicka F., Heger J., Stetina J., Ramik P., Sekanina B., Vechet S.:
The numerical optimisation of a casting technology of the ceramics EUCOR.
In the Proceedings of the conference Metallurgical ceramics, Roznov pod Radhostem, Czech
Republic, October 2003, p. 37-43

Salva O., Husar |., Kucva V., Buzek Z.: A resistance of the EUCOR. In the Proceedings
of the conference Metallurgical ceramics, Roznov pod Radhostem, Czech republic, October
2003, p. 111-115

Heger J., Kavicka F., Stetina J., Brhel J., Sekanina B., Ramik P., Molinek J.: A numerical
optimization of the casting technology of the ceramics EUCOR. In the Proceedings
of the conference ,Casting processes during casting production®, Plzen, Czech Republic,
October 2003, p.35-46

Stransky K., Sekanina B., Kavicka F., Heger J., Ramik P., Stetina J., Molinek J., Dobrovska J.:
Numerical optimisation of a cooling of a heavy casting from malleable cast-iron. Proceedings
of the XIII. international scientific conference Iron and Steelmaking, Szczyrk, Poland, October
9-10, 2003, p.276-279

Sekanina B., Heger J., Ramik P., Kavicka F., Stetina J., Stransky K., Molinek J.: A comparison
of the results of a numerical model of a heavy casting from malleable cast-iron
with an experiment. Proceedings of the XIIl. international scientific conference Iron
and Steelmaking, Szczyrk, Poland, October 9-10, 2003, p.264-267

Kavicka F., Heger J., Sekanina B., Ramik P., Stetina J., Stransky K., Honner M., Vesely Z.:
A pilot simulation of the solidification process of a heavy cylindrical casting from malleable
cast-iron. Proceedings of the XIll. international scientific conference Iron and Steelmaking,
Szczyrk, Poland, October 9-10, 2003, p.268-271

Dobrovska J., Stransky K., Dobrovska V., Kavicka F.: On the mechanism of cross cracking
in concast steel slab. Proceedings of the XIll. international scientific conference Iron
and Steelmaking, Szczyrk, Poland, October 9-10, 2003, p.219-222

Dobrovska J., Bazan J., Dobrovska V., Winkler Z., Kavicka F., Stransky K.: Heterogeneity
of elements in ductile cast-iron with spheriodal graphite. Proceedings of the XIIl. international
scientific conference Iron and Steelmaking, Szczyrk, Poland, October 9-10, 2003, p.223-226

Dobrovska J., Stransky K., Dobrovska V., Kavicka F., Stetina J., Blazikova J., Heger J.:
On the possibilities of verifying the cross cracking mechanism in the concast steel slab.
Proceedings of the 8" International Conference on Structure Under Shock and Impact, SUSI
2004, Creta Greece, March 31-April 2, p.119-128

Stransky K., Kavicka F., Dobrovska J., Dobrovska V., Stetina J., Heger J.: Cast corundo-
badelleyit material — possibilities of structure characteristics assessment. Proceedings
of the 12" International Symposium on Metallography METALLOGRAPHY 2004, Acta
Metallurgica Slovaca 1/2004, High Tatras, Slovakia, April 28-30, 2004, p. 140-144

Dobrovska J., Sojka J., Stransky K., Dobrovska V., Kavicka F.: Possibilities of qualified
assessment of dendritic structure of cast metallic alloys. Proceedings of the 12" International
Symposium on Metallography METALLOGRAPHY 2004, Acta Metallurgica Slovaca 1/2004,
High Tatras, Slovakia, April 28-30, 2004, p. 150-156




[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

Kavicka F., Dobrovska J., Stransky K., Dobrovska V., Stetina J., Heger J.: Metallographical
analysis of cross crack in CC steel slab. Proceedings of the 12" International Symposium
on Metallography METALLOGRAPHY 2004, Acta Metallurgica Slovaca 1/2004, High Tatras,
Slovakia, April 28-30, 2004, p. 325-329

Bazan J., Stransky K., Kavicka F., Dobrovska J., Ticha J., Belko J., Ramik P.: About
the relation among the crystallization kinetic, diameter of graphite particles and graphite cells
a massive ductile iron casting. Proceedings of abstracts and CD ROM of the 13th International
Metallurgical & Materials Conference METAL 2003, Hradec nad Moravici, Czech Republic,
May 18-20, 2004, paper No.157, p.29

Kavicka F., Stetina J., Stransky K., Dobrovska J., Dobrovska V., Camek L. and Masarik M.:
Combination of a model of thermokinetics and chemical heterogeneity of concast slab-its
industrial application. Proceedings of abstracts and CD ROM of the 13th International
Metallurgical & Materials Conference METAL 2004, Hradec nad Moravici, Czech Republic,
May 18-20, 2004, paper No. 81, p.31

Dobrovska J., Dobrovska V., Kavicka F., Stetina J., Stransky K., Heger J.: On Structure
characteristics assessment of a cast corundo-badelleyit material. Proceedings of the VI.
International conference Metallurgy, Refractories and environment, Stara Lesna, High Tatras,
Slovakia, May 25-27, 2004, p. 7-11

Dobrovska J., Dobrovska V., Kavicka F., Stransky K., Winkler Z.: Chemical heterogeneity
in casting from ductile cast-iron. Proceedings of the VI. International conference Metallurgy,
Refractories and environment, Stara Lesna, High Tatras, Slovakia, May 25-27, 2004, p. 13-17

[37] Kavicka F., Stetina J., Stransky K., Sekanina B., Dobrovska J., Dobrovska V., Heger J.:
Optimization of a concasting technology by two numerical models. Proceedings of the ICAMT
2004 Third international conference on advanced manufacturing technology, Kuala Lumpur,
Malaysia, May 11-13, 2004, p.647-653

Kavicka F., Stransky K., Heger J., Dobrovska J., Dobrovska V., Ramik P., Stetina J., Sekanina
B.: Two numerical models for optimization of foundry technology of ceramic EUCOR.
Proceedings of the international conference Refractorie, furnaces and thermal insulations,
High Tatras, Slovakia, June 8-10, 2004, p.144-149

Kavicka F., Heger J., Stetina J.: A numerical model of solidification of a massive casting
from malleable cast-iron. Proceedings and CD ROM of the 2004 ASME Heat transfer fluids
engineering summer conference, Charlotte, North Carolina, USA, July 11-15, 2004, p. 30

Dobrovska J., Kavicka F., Stransky K., Dobrovska V., Stetina J.: Two numerical models
for optimization of the foundry technology of the ceramics EUCOR. Proceedings and CD ROM
of the 2004 ASME Heat transfer fluids engineering summer conference, Charlotte, North
Carolina, USA, July 11-15, 2004, p. 30

Kavicka F., Stetina J., Sekanina B., Stransky K., Dobrovska J., Heger J.: Model
of solidificatiom of a massive casting from malleable cast-iron. Proceedings of the 2004
ASME/JSME pressure vessels and piping conference, San Diego, California, USA,
July 25-29, 2004, p.249-255

Stransky K., Kavicka F., Stetina J., Sekanina B., Ramik P., Heger J., Dobrovska J., Gontarev
V., Kosec B., Medved J., Mrvar P.: Numerical optimization of the solidification and segregation
of the ductile cast-iron. Proceedings and CD ROM of the 44" foundry conference, Portoroz,
Slovenia, September 16-17, p.68

Stetina J., Kavicka F., Dobrovska J., Camek L., Masarik M.: Optimization of a concasting
technology via a dynamic solidification model of a slab caster. Proceedings of the 5th Pacific
International Conference on Advanced Materials and Processing, Peking, China, Part 5,
p.3831-3834




[44]

[49]

[46]

[47]

Stetina J., Kavicka F., Dobrovska J., Camek L., Masarik M.: Optimization of a concasting
technology via a dynamic solidification model of a slab caster. Material Science Forum,
Vol. 475-479(2005), pp.3831-3834, Switzerland

Kavicka F., Stetina J., Sekanina B., Stransky K., Dobrovska J., Heger J.: The experimental
and numerical investigation of the temperature field of a solidifying ceramic casting.
Proceedings of the 6th world Conference Experimental Heat Transfer, Fluid Mechanics
and Thermodynamics, Matsushima, Japan, April 17-21, 2005, p. 208

Kavicka F., Stetina J., Sekanina B., Stransky K., Dobrovska J., Heger J.: Optimisation
of a concasting technology via a dynamic solidification model of a slab caster. Proceedings
of the 12" International conference Computational methods and experimental measurements
CMEM XIlI, Malta, June 20-22, 2005, p.749-756

Kavicka F., Stetina J., Sekanina B., Stransky K., Dobrovska J., Heger J.: The numerical
and experimental investigation of a concasting technology. Proceedings and CD ROM
of the 4™ International Conference on Computational Fluid Dynamics in the Oil and Gas,
Metallurgical & Process Industries, Trondheim, Norway, June 6-8, 2005, paper No. 58

Submitted for publication

(1]

(2]

Kavicka F. and others: The experimental and numerical investigation of the temperature field
of a solidifying ceramic casting. Proceedings of the Internatioanl 45th Foundry Conference,
Portoroz, Slovenia, September 14-16, 2005, (at the printers)

Kavicka F. and others: The experimental and numerical investigation of the temperature field
of a solidifying ceramic casting. Giessereiforschung, (at the printers)

In preparation

Will you continue the actual cooperation with your partners after the end of the action?

[]

Yes

Would you participate in a possible “spin-off” action continuing the present one?

[]

Yes

Will you continue your present work/collaboration with another European action?




