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ties of each alloying element affect the structure of
the composites. The decrease in the gravity level
should change the macro- and microstructure of
composites.

Production of DS eutectic alloys by zone melting
has some difficulties under the ground conditions.
On the one hand, a liquid zone is overheated
by the electron beam that is necessary to obtain
high temperature gradients, and at the same time it
is limited by the flowing quality of the melt.
On the other hand, the overheating of a melt gene-
rates the thermoconvection process, which upsets
the planar front stability and causes an increase of
the number of structural defects. DS under micro-
gravity will enable stabilisation of the influence of
these factors for creation of a perfect eutectic struc-
ture.

The experiment will be carried out in two stages.
At the first stage, a series of technological DS
experiments with the Ni-Nb-C alloys will be per-
formed under microgravity. They are intended to
study the composite growth field of alloys in the di-
rection of the increase of the strengthening phase
content. At this stage, a great number of sub-experi-
ments will be conducted with various solidification
velocities to establish the maximum velocity during

the existence of the planar front. At the second
stage, DS experiments with complex alloying (6—
10 alloying elements) will be carried out. These
experiments are intended to determinc such a seg-
regation level of various elements where the com-
posite structure formation is slowed down. It is also
proposed to assess the influence of overheating of
a melt zone and convection on the planar front
stability.

The obtained data will allow us to work out
recommendations for the eutectic and non-cutectic
DS on the ground.
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The experiment pursues two main objectives.

The first one is to test one of the fundamental
laws of physical chemistry on the surface pheno-
mena, namely the second capillarity law about
the independence of wetting contact angle on gravity
[1, 2]. It is intended to carry out measurements of
wetting contact angles under normal conditions and
microgravity in low-temperature systems, where both
wetting (© < 90°) (water, glycerine — polyvinyl-
chloride, nylon) and non-wetting (© > 90°) (water,
glycerine — paraffin, teflon) are observed. The solu-
tion of this problem will provide an answer to
the fundamental question of whether Young’s equa-
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tion (1), which has been used for almost two
centuries now, holds true or whether wetting contact
angles and all the related processes depend on
gravitation:

(H

(© is the contact angle; o, 0, and o, are the
surface tensions at solid-gas, solid-liquid and liquid-
gas interfaces, respectively).

This answer will allow not only a correct inter-
pretation of the obtained results, in particular con-
cerning liquid phase sintering, but also developing
experiments and technological processes with use of
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a liquid phase both in space and on Earth, as well as
predicting their results.

To conduct this experiment, it is intended to
develop a compact device equipped with a photosys-
tem for photographing the drop profile on photo-
graphic film. The working chamber of the device is
titanium or steel box (3—S5 litre volume). Two
optical windows of about 50 mm diameter are
mounted in two opposite walls of the box. A mano-
meter for gas pressure measurement and a valve for
inert gas supply are fastened on the chamber cover.
The table and the studied substance supply system
consisting of a syringe feeding liquid onto the sub-
strate surface will be installed inside the chamber.

The second objective would be to obtain ex-
perimental data on the following issues:

— behavior of metal melts in broad (6 — 10 mm;
non-capillary for Earth conditions) high (50 mm and
more) gaps between metal and glass or ceramics;

— crystallization of these melts in the indicated
gaps under microgravity;

— standard brazed samples as such [3].

The obtained data will be very important for
further study and development of the surface pheno-
mena theory. They will provide both an under-
standing of the physical-chemical processes occur-
ring under the mentioned conditions and modifying
the present technologies for non-metals/metals braz-
ing. It is impossible to carry out similar experiments
on Earth because of the metal melt flowing out of
a broad gap. The role of gravity in the described
processes can be investigated only under the condi-
tions of long-term weightlessness.

It is intended to conduct this study in a small-
sized periodic-action vacuum device located at
the ISS either inside the URM or in the ISS lock
chamber. The equipment includes a small-sized va-
cuum pump of turbomolecular, getter-ion or magnet-
charge type, a vacuum chamber with the heater and
viewing window, and the control panel.

The essence of the experiment consists in measur-
ing the contact angles of wetting of solids by liquid
solders under microgravity during an orbital flight
and in studying the conditions of liquid solder
containment in a broad brazing gap. It is planned to
measure the contact angles of liquid metals (low
melting alloys based on Sn, In, Pb, etc.) on non-
metal substrates (quartz) in the high vacuum under
microgravity. The contact angle measurements will
be performed using the same systems both on
the Earth and onboard the space vehicle. The results
of ground- and space-based experiments will be
compared.
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Improvement of the quality of semi-conductor mate-
rials is one of the priority tasks for all the in-
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dustrialised countries. An essential obstacle in this
path is the presence of the gravitational field of





