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Abstract

Ti-Si conglomerated powder mixture alloyed by Ni-AL and AlOs3-Ni systems,
technology for obtaining the conglomerated composite powder and the impact of
temperature on the ongoing structural and line-to-ground changes were studied in the
present thesis. Selection of the above mentioned materials was preconditioned with the
fact that formation of silicate in Ti-Si system has higher thermal effect compared with the
classical pairs of Ni-Al or Ti-Ni systems. Additionally, the fact that TisSis, with the
composition: Ti=73,9%, Si=26, 08% possesses the highest thermal effect among titanium
silicates was considered s well. Therefore TisSis titanium silicate became the basis
component in our researches.

Silicate TisSis formed in the coating structure has a high adhesive stability, but a
low wear resistance and thermal resistance. Therefore, it was alloyed with the Ni-AL and
Ni -Al20s plated powers. Ni-AL possesses high thermal effect and creates thermal resistant
intermetallic phase while Ni - AlOs increases wear resistance.

The fact that (Ni -Al)system gives thermal effect in the process of thermal impact
was considered. The aforementioned effect was used for conducting the work more
effectively.

Existence of system with two exothermic reactions in conglomerated composite
powder, causes the start of exothermic reaction at relatively low temperature (600°C) in
Ni —Al system and the heat adiabatic increase obtained after the reaction gives start to the
exothermic reaction (1300°C) in Ti-Si system.

In other words heat produced during the reaction of one composition is used for
starting the second reaction. Adiabatic increase of temperature caused by the
abovementioned reaction increases the total temperature of the powder in the gas flame.
Consequently, its coating level is improved (adhesive hardness, thermal resistance, wear
resistance and other characteristics).

We made 5,10 and 15 % foundation alloying in order to determine alloying
quality.

Adhesive hardness increases along with the alloying quality. In case of 10%
combined alloying it equals to 57 MPa and if alloying amounts 15 % it falls to 49.5 MPa.
Wear resistance improves along with the increase of alloying quality and it increases from
20x10¢ to 10x10¢ kg during the 5% alloying quality. If the alloying amounts 10%, 15% it
respectively equals to 10x10¢ kg and 9.5x10-¢kg.

Thermal resistance is less sensitive and it equals to 2.3 mg/cm? along with the
increase of alloying quality, when alloying is 0%. If alloying is 10-15% it relatively equals
to 1.3 and 1.45 mg/cm?.

Following optimal amount of foundation and alloys have been established: (Ti-
Si)-80%; (Ni-Al)10%; (Al203-Ni)-10%.

Gas coatings were obtained from the powder mixtures of presented compositions
and their characteristics and structures were studied.

Thus, provided conglomerated powders give possibility of using more economical
and simple gas method to obtain protective coating instead of using more expensive and
technologically complex plasma coating .

Using the results of the implemented work is quite actual for several directions of
heavy and light industries, such as: energetic, mountain metallurgy, oil processing,
aviation, food industry. They are extremely important for engineering and particularly, for
the production of rail transport.
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The outcomes of the implemented work can be used not only for restoring the
amortized details and products, but the above mentioned technological process and
materials can also be introduced in the production process of modern materials, having to
meet special demands.
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