
Preface 

The Third International Conference on Solidification and Gravity (SG '99) was held in 
Miskolc-Lillafiired, Hungary, on 26-29 April 1999. The Conference offered the research staff 
of the Department of Physical Metallurgy of the University of Miskolc a welcome opportunity 
for an historical survey of their research in solidification. 

In the years preceding World War II, Professor J6zsef VERO (see hi s c.v. in the SG '95 
Proceedings, Mat. Sci . Forum, Vol. 215-216) was involved in research on the solidification of 
solid solutions at the University of Sopron, which later became the University of Miskolc. 
Professor VERO developed the equation which describes microsegregation almost at the same 
time as E. SCHEIL. The equation is known today as the SCHEIL approximation. The 
Department of Physical Metallurgy of the University of Miskolc resumed research on 
solidification processes in the mid 1970s. Professor Mihaly KALDOR (see hi s c.v. in the 
current Proceedings) and later Professor E.G. FUCHS in particular played major roles in 
leading the research activities. The preparatory work of the space materials technology 
experiment (project BEALUCA, project leader E.G. FUCHS), conducted during the joint 
Hungarian-Soviet space mission of 1980 (the first and, so far, only experiment of its kind 
conducted on a space station), and its later evaluation provided a great impetus for 
considerable expansion of research in the field of solidification. The project initially 
established a close connection between the Department of Physical Metallurgy and the 
research team led by Professor H.E. EXNER (Max Planck Inst itute, Stuttgart); and later with 
his department at the University of Darmstadt. Because of the parti al success of Project 
BEALUCA (apart from a large number of interesting qualitative findings, the researchers did 
not obtain any quantitative results due to the simplicity of the furnaces , Splav and Crystal , on 
board the space station Saljut 6) , project-leader Professor E.G. FUCHS suggested the building 
of a novel type of computer-controlled multizone furnace. The furnace (Universal Multizone 
Crystallizator) was built under the leadership of Professor P. BARCZY in the early 1990s and 
was tested successfully at NASA MSFC. The TSS-compatible equipment was completed in 
1998 and was presented to the participants of the conference. In addition to constructing the 
space facility, several other specialised so lidification devices of simpler construction were 
built, and were used for the solidification of solid solutions and eutectics having two or three 
components. The solidification processes were studied under increased (centrifuge, Star City, 
Russia ) and decreased (Drop Tower, Bremen, Germany) gravity. A method was developed 
for shape-cast single crystals. A new field is research on the structure of surface layers after 
laser surface remelting. The above research activities provide the professional background for 
the Solidification and Gravity conferences. 

The scope of the Conference was similar to that of the first and second Conferences on 
Solidification and Gravity. It was organised by NASA Marshall Space Flight Center, the 
University of Darmstadt , Germany, the University of Miskolc and other Hungarian soc ieties 
and institutes. 

The Conference was dedicated to Professor Mihaly KALDOR, who was head of the 
Department of Physical Metallurgy from 1968 to 1987. 

At the SG '99 Conference, more than 80 foreign researchers (from Australia, Brazil, Belgium, 
P.R. China, Germany, Italy, France, Japan, the Netherlands, Norway, Poland, Rumania, 
Russia, Switzerland, the Ukraine, the United Kingdom, the USA) and 40 Hungarian 
researchers gave 7 plenary lectures, 60 oral presentations and 38 poster presentations in 11 
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Sections (Rapid solidification ; Microsegregation, the mushy zone; Microstructure selection 
and characterisation, grain structure; Convectional flow, macrosegregation; Composites, 
particles, inclusions, pores; Microstructural evaluation of eutectics; Microstructural evaluation 
of peritectics and monotectics; Gravitational effects; Modelling of solidification; Castings; 
and Thermophysical properties). 

The Conference was again held at the beautifully renovated Hotel Palota, where the 
participants were able to enjoy the swimming pool, the sauna and bowling. The social 
program included a Maty6 wedding feast and an excursion to a wine cellar in Tokaj to taste 
the King of the Wines. Following a visit to the Space Science Laboratory of the Institute of 
Materials Science and to the Museum Library of the University of Miskolc, Professor Lajos 
BESENYEI, Rector of the University, hosted a reception in honour of the participants of the 
conference. 

According to the participants, the conference was successful. The organising committee has 
decided to hold the next (fourth) Conference on Solidification and Gravity in the new 
millenium. 

Welcome to the Fourth International Conference on Solidification and Gravity in 
Miskolc-Lillafiired in 2003. 

A. Ro6sz 


