
$

!

Conference on
Advances in Solidification

Processing J ) <
t,

• % !

/

• « ! > .

V
• • . • ' t

- ' • - . ' . * . • " .

• м Л !

Abstracts Book
.ft

ч

', >,

2011

* • • ••

, i

-•и'»1

t

"o '•' v
/////л



ICASP

Symposium Chairmen

Lorenz Ratke

Gerhard Zimmermann

Scientific Committee

Andreas Ludwig
Peter Schumacher
Ludo Froyen
Gary Purdy
Chuan Dong
Yong Du
Zhongmin Ren
Juraj Lapin
Niels Tiedje
Charles-Andre Gandin
Jacques Lacaze
Herve Combeau
Yves Fautrelle
Bernhard Billia
Rainer Schmid-Fetzer
Andreas Biihrig-Polaczek
Markus Rettenmayr
Ingo Steinbach
Andras Roosz
Laszlo Granaszy
B.S. Murty
Kamanio Chattopadhyay
Madhusudan Chakraborty
Suresh Sundaraj
David Browne
L. Battezzati
Hideyuki Yasuda
Do-Hyang Kim
Lars Arnberg
Ragnvald Mathiesen
John Agren
Michel Rappaz
Alain Jacot
Nils Warnken
Zhongyun Fan
Christoph Beckermann
Jonathan Dantzig
Ralph Napolitano
Peter Voorhees

Local Organisation

Georg J. Schmitz

Austria
Austria
Belgium
Canada
China
China
China
Slovakia
Denmark
France
France
France
France
France
Germany
Germany
Germany
Germany
Hungary
Hungary
India
India
India
India
Ireland
Italy
Japan
Korea
Norway
Norway
Sweden
Switzerland
Switzerland
UK
UK
USA
USA
USA
USA

Germany



Postersession P V

Rapid solidification and welding

ICASP

Optimization of processing parameters in
laser sintering of metallic powders

G.A. Gordeev, V.E. Ankudinov, M.D. Krivilvov, E.V. Kharanzhevskiy

Udmurt State University, Universitetskayastr, 1/lzhevsk, Russia

Optimization of laser sintering of submicron metal powders has been studied in con-

nection with unsteady heat transfer in a porous powder layer under conditions of

rapid phase transformations. The heating and cooling rates and depth of the sintered

layer are estimated after analysis of geometrical characteristics of the metallic pow-

der. Computer analysis revealed that the control parameters of the process are the

scanning velocity and the permeability coefficient which depend on porosity and

morphology of the powder layer. Effects of the laser annealing power, frequency of

laser impulses and beam radius have a smaller effect on the depth of the sintering

layer. At the porosity higher than 70%, the mechanism of heat transfer drastically

changes and an approximation of continuum becomes incorrect. Full compaction of

powder is depressed which degrades quality of the sintered layer. Its preliminary

mechanical compressing via particle's ordering improves sintering and hence adher-

ence of the coating to the substrate. Complex hierarchical structure of the sintered

layer and heat transport at the scale of single particles (fig. 1) are discussed to sug-

gest optimal processing modes of laser sintering.
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Fig.1-: (left) SEM of the sintered layer reveals a hierarchical
type of morphology, (right) Modeling of heat transport in a
porous powder layer showed high inhomogenity of the
temperature field in a mixture of particles of different sizes.


