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“Development of technological processes of bimetallic materials for the manufacture of ultra-high vacuum components “

Despite the considerable difficulties in welding the structures of heterogeneous materials and alloys in modern technology is manufactured in an increasing volume.This is due to the significant technical and economical advantages which have structures of heterogeneous metals and alloys in certain technical structures ( accelerating technology, cryogenic technology, power systems, rocket technology, shipbuilding and radio electronics).

Various combinations of steel , copper and its alloys, aluminium and its alloys, titanium and its alloys, molybdenum, niobium and tantalum are used in designs or elements of structures.Fusion welding and overlaying welding  are used for different pairs of metals, namely, arc welding in protective gas medium with noncomsumable and consumable electrodes, a plasma jet, thick-coating electrodes, electron-bean welding and laser welding.For most pairs of welded dissimilar metals and alloys the essential differences are found in the melting temperature, density, coefficients of thermal physical properties, especially in the coefficients of linear expansion. The chrystallographic characteristics also differ in the type of lattice and its parameters.Additional difficulties arise for such metals as titanium, niobium, tantalum and molybdenum from the fact that these metals actively interact with gases when heated.The properties of welded joints become worse during absorption of gases. In most cases it is extremely difficult to avoid the formation of stable intermetallic phases with high hardness and brittleness for the main combinations when mutual solubility is limited.

The difficulty of welding the dissimilar metals and alloys is due to the fact that they differ in physical, mechanical and physical-mechanical properties determining both the interaction between them and their interaction with newly formed phases.Welding of some heterogeneous materials is expedient to carry through the intermediate layer which prevents the formation of brittle intermetallic phases  and in some cases redues the required temperatire welding.Moreover, their application reduces residual stresses developing during cooling due to the different coefficients of thermal expansion og the welded materials, activation of the welded material surface, intensification of diffused processes.

It is necessary to mention that the partial oxidation of the thin-film covering is possible due to residual gas components presence in the vacuum chamber. The aim of the present work is the prevention (or blocking) of oxidation of the thin-film covers during the heating of the heterogeneous materials.

In accordance with the problem set the basic target is:

1.to develop new methods for connecting thin metallic layers, to study the formation mechanism connecting the heated metallic parts with the unheated ones in an process;

2.to define the criteria for assessing the level of internal stresses in welded constructions of heterogeneous materials taking into account the physical, mechanical, technological and operational characteristics

2.Study and development of the technological processes of welding by pressuring the heterogeneous materials, study the conditions of material choice and thickness of layers providing formation of connections and efficient welded joints in  UHV components  and systems of accelerating technology.

KEYWORDS: diffusion processes, heterogeneous materials, vacuum, inter-metallic, accelerating technology.

