CONCEPT OF WELDING PROCESS

Welding is one of the leading technological processes of metal processing. The large advantages of  welding have provided its wide application in a national economy. With the help of welding the production of ships, turbines, boilers, planes, bridges, reactors and other necessary construction is carried out. The technological process of the establishment or intern clear connection between welded parts at their local or general heating or this and that is called welding.

The welded connection it is necessary to carry out intermolecular coupling between details, which results in the establishment of atomic connection in boundary layers. If scoured surfaces of two connected metal details at compression the large pressure pull together so that there could be general electronic cloud cooperation with ionized atoms of both metal surfaces, we receive strong welded connection. According this principle the cold welding of plastic metals is based.

At increasing the temperature in the place of connection the details of amplitude of atoms flotation concerning constant points of their equal position increase and by that the conditions of easer reception of connection between connection details are created. The above temperature of heating, the smaller pressure is required for welding and at heating to temperatures of fusion the necessary becomes equal to zero.

The piece of firm metal can be considered as a huge molecule consisting of atoms placed in directly determined frequently very default order and firmly connected in one single by forces of intern clear interaction. The basic essence of process of welding is very simple. The superficial atoms of a piece of metals have free non-saturated connections, which grasp any atoms or molecule approaching at the distance of action of internuclear forces. Hooting pulled together the surfaces of two pieces of metal at the distance of action of internuclear forces or speaking eases before contact of superficial atoms we shell the receive the merging of both paces on a surface of contact in one monolithic whale with derail of  connection of integral metal and on the surface of connection the same internuclear forces work. The process of connection after contact proceeds spontaneously, without expenses of energy and is rather fast

practically instantly.

The association of separate volume of the condensed firm or liquid phase in one general volume is accompanied by reduction of a free surface and stock of energy in the system that is why thermodynamically the process of association should go spontaneously, without leading the energy outside. The free atom has surplus of energy in comparison with atom of the condensed system, and the connection of free atom is accompanied by releasing of energy. Such spontaneous association is observed on volume of homogeneous liquid.

The association of firm substance is more difficult: it is necessary to spend significant amounts of energy and apply complex technical methods for approaching of connected atoms. At room temperature the usual metals do not incorporate not only at simple contact, but also at compression by significant efforts. Two steel plates carefully ground and adjusted, subjected to long squeezing by the effort in some thousand of kilograms, after remove of pressure are easily separated not finding any attributes of connection. If the connections arise in separate points, they collapse by action of elastic forces at the remove of pressure. Connection of firm is prevented by first of all of their firmness, at their rapprochement the real contact occurs only in few physical points and the expansion of the area of the real contact is actually difficult.

The metals with small firmness, for example lead are firmly connected at already slight squeezing. The firmness of metals, more important for technique is so great that the surface of the valid contact is very small in comparison with a general apparent surface of contact even on the carefully proceeded and fitted

surfaces.

The process of connection is strongly influenced by the pollution of the surface of metal – oxides, fatty firms and other and also the layers of absorbed molecules of gas, formed on scrubbed surfaces of metal under action of atmosphere almost instantly. That’s why clear surface of metal without the layer of absorbed gases may be saved only in high vacuum.

Such natural conditions are available in space, where metals receive ability to be welded or to be seized rather strongly at casual contacts. In usual earth conditions it is necessary to collide with negative action as hardness of metals so the layer of absorbed gases on a surface. For struggle with these difficulties the

engineering uses two main means: heating and pressure. As the given job is devoted to welding of metals by means of fusion, the welding by pressure will not be illustrated in detail below.
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