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THE LECTURERS

Courses, discussions and exercises will be presented by the following lecturers:

Prof. Christoph Beckermann

Prof. Hervé Combeau

Prof. Jon Dantzig

Dr Marco Gremaud

Dr Alain Jacot

Prof. Matthew John M. Krane

Prof. Andreas Ludwig

Prof. André Phillion

Prof. Michel Rappaz

Professor, University of lowa, lowa City, USA

Professor, Lorraine University, Institut Jean
Lamour, Nancy, France

Professor Emeritus, University of lllinois, Urbana,
USA

Former Director of ESI Group, Manufacturing
Division, Lausanne, Switzerland

Manager, R&D — Physics & Materials, ESI Group,
Switzerland

Professor, Purdue University, USA

Professor, Montanuniversitaet Leoben, Austria

Associate  Professor, McMaster  University,
Hamilton, ON, Canada

Professor Emeritus, Ecole Polytechnique Fédérale
de Lausanne (EPFL), Switzerland



SCOPE OF THE COURSE

For the thirtieth time, ESI Group, in collaboration with the Swiss Federal Institute
of Technology of Lausanne (EPFL), is organizing a solidification course with the
participation of renowned lecturers from Swiss, French, Austrian, Canadian and
US universities.

This one-week course held in English is designed for engineers and scientists
from industry and research centers who wish to improve their knowledge in the
field of solidification. Participants should have a degree in materials science,
metallurgy, mechanical engineering, chemical engineering, physics or chemistry.

Although the theoretical background of solidification is reviewed, the course is
oriented towards the relation of solidification theories to industrial practice.
Applications of these concepts are made to processes including additive
manufacturing, shape casting, continuous casting, and directional solidification
in a variety of metallic systems.

The fundamental aspects of solidification (e.g., phase diagrams, heat and mass
transfer) are addressed together with the formation of microstructures (e.g., grain
structures, dendrites, eutectics) and defects (e.g., porosity, hot tearing, micro-
and macro-segregation). Connection between macroscopic and microscopic
aspects, such as the prediction of these microstructures and defects as a function
of process parameters, is emphasized. For the second time, a course covering
various aspects of additive manufacturing, including rapid solidification theory,
will be presented.

In addition to the lectures, group exercises, discussions, and films are organized
in order to apply, practice, and visualize the course content. The interaction
between the limited number of participants (maximum 40) and the eight lecturers
has proven in the past to allow an optimum transfer of knowledge during the
whole week, both in and out of the sessions. To continue this tradition, private or
group discussions can take place during social hours, evenings, and Wednesday
afternoon in order to treat more specific problems which the participants may
encounter.

The course follows very closely the content of the book “Solidification” by J.A.
Dantzig and M. Rappaz.



PROGRAMME

Sunday March 26, 2023

From 18:30
19.15

Welcome of the participants, registration

Dinner

Monday March 27, 2023

08.30 - 09.45
09.45 -10.15
10.15-11.15
11.15-12.15
12.30

13.45 - 14.45
14.45 - 15.45
15.45-16.15
16.15-17.15
17.15-18.00
18.30

19.30

Introduction / Overview of solidification phenomena M. Gremaud
Break
Phase diagrams J. Dantzig

Discussion/Exercises (Phase diagrams)
Lunch
Heat and Mass transfer

C. Beckermann / J. Dantzig

M. Krane
Discussion/Exercises (Heat-Mass transfer) H. Combeau / M. Krane

Break

Nucleation and grain refinement in alloys A. Ludwig
In-situ visualization of solidification (films) A. Jacot
Social Hour

Dinner

Tuesday March 28, 2023

08.30 - 09.30
09.30 - 10.30
10.30 - 11.00
11.00 - 12.00
12:15

14.00 - 15.00
15.00 - 16.15
16.15 - 16.45
16.45 - 17.45
18.30

C. Beckermann
A. Ludwig / C. Beckermann

Microsegregation
Discussion/Exercises (Microsegregation)

Break
Dendritic structures J. Dantzig
Lunch
Eutectic solidification A. Ludwig

Discussion/Exercises (Dendrites-Eutectic)
Break

Mushy zone dynamics

"Swiss Evening" dinner

J. Dantzig / A. Ludwig

H. Combeau



Wednesday March 29, 2023

08.30 - 09.30
09.30 - 10.30
10.30 - 11.00
11.00 - 12.00
12.15

18.15
19.15

Porosity C. Beckermann
Discussion/Exercises (Porosity) H. Combeau / C. Beckermann
Break

Columnar and equiaxed structures H. Combeau
Lunch

Free time (free discussions with the professors)

Social hour

Dinner

Thursday March 30, 2023

08.30 - 09.30
09.30 - 10.45
10.45-11.15
11.15-12.15
12.30

14.15-15.15
15.15-16.30
16.30 - 17.00
17.00 - 18.00
18.15

19.15

Hot tearing A. Phillion
Discussion/Exercises (Hot tearing) M. Krane / A. Phillion
Break

Additive manufacturing / Rapid solidification M. Rappaz
Lunch

Macrosegregation M. Krane
Discussion/Exercises (Macrosegregation) A. Ludwig / M. Krane
Break

Answer to participant questions — Panel session All
Social hour

Dinner

Friday March 31, 2023

08.30 - 09.30
09.30-10.30
10.30 - 11.00
11.00 - 11.45
11.45
12.00
12.15

Solidification path in multi-component systems M. Rappaz
Discussion/Exercises (Multi-comp) J. Dantzig / M. Rappaz
Break

Synthesis — Linking solidification phenomena A. Phillion
Concluding remarks M. Gremaud
End

Lunch



Dates:

Location:

Access:

Registration:

Price:

Payment

PRACTICAL INFORMATION

from Sunday March 26, 2023 evening
to Friday March 31, 2023, mid-day (lunch included)

Hotel "Eurotel Victoria", Les Diablerets, Switzerland
(Mountain resort in the Swiss Alps, 100 km from Geneva)
www.eurotel-victoria.ch

Train or car (2.5 hours by train from Geneva Airport and
4.5 hours by train from Zurich Airport).

As soon as possible, on-line at
https://www.esi-group.com/events/2023/solidification-course-2023
or contact

solidification.course@esi-group.com

Registration is limited to 40 participants.
All registrations will be confirmed in writing within 2-3 weeks.

CHF 4950.-

This price includes the registration fee, the booklet of the course
with the lecture notes, the book “Solidification”, the hotel (full
board), drinks during the meals, social hours and coffee breaks.

The course fee should be paid before February 15, 2023.
Instructions for payment will be provided after registration.

An information package with the practical details will be sent in around mid-January
2023 to each registered participant.


http://www.eurotel-victoria.ch/
https://www.esi-group.com/events/2023/solidification-course-2023
mailto:solidification.course@esi-group.com
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