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Abstract

A combined method of electric contact heating and diffusion connection of
steel-aluminum is proposed which makes an essential effect on three phase
shaping conditions, provides better physical contact and contact surface cleaning,
formation and conservation of solid setting units. Activation of contact surfaces is
achieved more effectively and quickly than at mechanical and vacuum treatment.
Formation of physical contact and setting corresponds to contemporary conceptions of
solid body model and kinetics of development of connection strength by the data of
the carried out tests.

Combined use of well approved means of steel and aluminum compound, “electric
contact heating —diffusion connection” in extended version of “plastic deformation
and thermal treatment” is presented. Technological plan combining positive elements
of several means is elaborated. The received results well harmonized with the
requirements of strength standard of mechanical properties of AlMgs-Stgs could be
transported to other pairs of dissimilar metals. There is carried out mechanical testing
in static and dynamic models. There is determined structure and phase composition in
steel-aluminum joint.

Elaboration and improvement of the method of steel- aluminum connection permit to
reduce mass and in- crease corrosion resistance, as well as to realize the properties
inherent to each metal separately. Layered composites of magnesium bearing
aluminum and stain- less alloys are widely used as adapters in steel-aluminum
structures, shipbuilding, automobile industry, aircraft cas- ing, etc. Rational use of
metal, improvement of its quality and introduction of new technologies may solve the
prob- lem of provision of industry with constructional materials. The important role in
perfection of metal product structure and expansion of new generation saving shapes
belong to layered composite materials: steel-aluminum and their al- loys. In shipbuilding
the connections are performed in deck superstructures from aluminum alloy AIMg3 with
a metallic body. Composition units of steel-aluminum are used for casing of the body of
flying vehicle. Connections AlMge-1.4878 (DIN. X12CrNiTi 18-9) became a serious

problem because of the extension of their use in motor industry. At present the
constructions of car body are connected by the method of combining of mechanical
properties (riveting, clincher), bonding and spot welding which is inconsistent with the
requirements on strength.

Connections steel-aluminum are characterized by in- stability because of the
considerable difference between chemical-physical and mechanical properties, thermal
stresses, etc; the presence of oxide film on the surfaces and intermetallic inclusions in
transition zone are the main problems of strong connection; The necessity of mechani-
cal purification from the films, vacuum and blasting cham- bers, interlayers between
steel-aluminum is yet compli- cating the production of composition materials.

Samples of layered composite of Steel-Al are received by method of diffusion
welding and pressure. Mechanical tests on the samples were performed and results of
the metallographic researches are received. It is established, that in a zone of contact
of Steel-Al it is formed intermetalic layer FeAl;. For the analysis of the received
experimental data on cynetic growth of durability of connection of materials in a solid
phase the technique of definition of cynetic characteristics of process on the basis of
the analytical decision of the fundamental equation cynetic developments of a new
phase is offered.
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