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ORIENTATION DEPENDEN CE OF SURFACE ENERGY OF TANTALUM

Gedgagovau.V.
graduate studeniKabardinBalkar state university,
Russia, c. Nalchik

On the base of electrestatistic theory of orientation dependencesofface energy of
metals the chart of tantalum single crystal for a zone [100] was plotting in rectangular coordinate
systems. Calculated average values of surface energies correlate with experimental data.

Keywords:surface tension, electrestatistic theory, tantalum.

The use of refractory metals and alloys in modern technologies allowed to
create highly effective and reliable devices with stable working parameters. In this
connection the interest of investigat@attracting by tantalum.

For proper choice of metallization systems, metallic cover structurelfnode
ing [1, 10], study of specific features of desorption [7] and radisionulated &
fects on the ceramic surfaces [12] the reliable data of surfaceriexgy (surface
tension) are necessary. But there are only a few data for refractory medflsef2
cause of the difficulties of experimental determination of surface parameters at
high temperatures and shortcomings of experimental methods [6, 8]. Tiaking
consideration new perspectives of the use of tantalum in electronic devices, the
study of its surface properties is topical.

In the literature there are some data on the surface properties of the golycry
talline tantalum, however the researches devttdle studies of their dependence
on crystallographic orientation, are extremely seldom [9, 11].

The purpose of present work is the plotting of orientation chart dependence
of surface free energy tantalum crystal. Surface free engrdyeing one ofhe
basic parameters of the surface, in the case of single crystals depends on-a crysta
lographic orientation (hkl). This dependence is graphically illustrated bylhart.
Values of surface free energy of smooth faces of the metal single crystats-for r
tangular §£ i chart plotting, were calculated with the use of the formula, developed
by S.N. Zadumkin:

5 s : -6
fW(hk|)o%no(hk|)w(ro)\jéog+ d(hkzl)b(52/1+1)§f R

whereu(hkl) i interplane distance ofhkl) i number of particles per surface unit of
a face (hkl), W(@) 1 energy of a crystal lattice per atoni, plane number.
On fig. 1 the rectangular chart of Ta for a zone [100] is presented.
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Fig. 1. Rectangular fy i chart of Ta for a zone [100]

The chart correctly illustrates orientation dependencd, ¢fikl) metallic
crystals.
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