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Abstract

Functional purpose that is attained through the totality of key properties is the
determining factor of existence of diversity related to materials for electrotechnical
purposes. Application area of electrotechnical materials is determined by their electric
conductivity, temperature coefficient of resistivity, volt-ampere characteristics etc.
Temperature coefficient of electric resistivity (& ) is a leading feature among electric
characteristics of materials. It is known that a; >0 for metals, a; <0 for pure
semiconductors, while in numerous alloys, doped semiconductors, ceramics and
amorphous glass the value of &; can be both positive and negative one. Forecasting of
sign and value of a; for enumerated list of materials is impossible that is why it needs
experimental determination.

In order to obtain the materials for electrotechnical purpose with necessary o
they often turn to high-temperature baking of oxide compounds of some polyvalent
elements (Cu, Mn, Ni etc.), as a result of which is received so-called oxide ceramics,
from which thermistors (thermoresistors), rectifiers and wares for other purposes are
manufactured. These materials obtained via baking method are characterized by the
feature that existence of pores in more or less quantity and related deficiencies are
registered in them.

The goal of researches to be carried out by us was the receipt by experimental
way of amorphous crystals and electromechanical materials distinguished by stable
electric characteristics within wide temperature range, from polyvalent oxide-
containing alloys through methods adopted in glass processing.

Easily melted Cu,0-MnO-B,0, and CuO-MnO-B,0,systems, in which
the synthesis of materials was conducted with 40, 50 and 60 mol. % content of glass-
forming B,O,, was selected as a research subject. There were obtained amorphous

and amorphous-crystalline materials for two options (1000 and 1100°C) of copper
oxide and manganese oxide substituting within 10-50% limits and synthesis
conditions. The following properties: volumetric and surface electric resistance within
20-300°C temperature range, thermal expansion coefficient and density were
determined for obtained materials. Also the values of temperature coefficient of
electric resistance and electric conductivity activation energy were established. In
order to establish the structural configuration of obtained materials there were used
the methods of thermal and X-Ray phase analysis and those approaches, which are
generally accepted in silicate materials research, and particularly in study of glass and
glassy-crystalline materials. The synthesis of materials of Cu,0-MnO-B,0, and

CuO —MnO - B,0O,system was carried out for conducting the research according the

technology adopted in glass processing and there was established that there are three
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sections of composition in the systems, from which the section of glass-forming and
self-crystallizing (when cooling) alloys is limited by 40-60 mol. % B,O,-containing

compositions. Under conditions of glass-forming constancy the glasses are consistently
obtained in CuO —MnO —B,0,system in case of any mutual substituting of CuO and

MnO. Glass-forming in Cu,0—-MnO -B,0, system is possiblea in case of up to 20

mol. % Cu20 content, while 20% mol.% and more content of Cu,O gives the alloys,
which are arbitrarily crystallized and form amorphous-crystalline materials. After
study of processes running in the furnace-charge using the methods of thermal and X-
Ray phase analysis there is expressed an assumption that glass materials obtained in
surveyed systems are of differentiated structure, while differentiation level is
determined by the ratio of their borate structural units caused by copper and
manganese content.

Targeted processing conducted for surveyed materials within 450-700°C
temperature range manifested the deeper differentiation of their structures that is
accompanied by formation of copper (I) oxide. Transformation of glass materials
caused by thermal processing was clearly expressed in drastic reduction of their
volumetric and surface electric resistance and in rise of dilatometric characteristics
transformation temperatures. It was established that Cu,O -containing materials are
characterized by lower values of electric resistance, than CUO -containing manganese-
borate materials with identical composition. Substitution of MNO with any type of
copper oxide in three-component surveyed systems reduces material electric
resistance and increases their density.

It was established that in Cu,0—-MnO —B,0,; system is possible to obtain low-

resistivity materials, volumetric and surface electric resistances of which are p,, =10°
Q.m. and p, =10" Q.m, respectively. Receipt of glass materials with low activation
energy (AE=01Ev) and temperature coefficient of electric resistance (
Aa; =05-10°K™) is possible in the same system. In relation to characteristic
electric and technological parameters there was established that the stability of their

electric characteristics in glass materials of the surveyed system (in relation to rise of
temperature) is attained only for such compositions of Cu,O—MnO —-B,0,system,

for which the following term is observed: %Cu,0/%MnO >15.

Practical application of obtained materials is possible in the form of special low-
resistivity resistors, in relation to which there is the certain requirement — high
temperature stability and low temperature coefficient of electric resistivity.
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