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Abstract

Welding plays one of the leading and most important roles in the modern
industry. It represents unbreakable bond by means of interatomic cohesive forces
and is one of the basic and unchanged engineering processes of modern industry.
There are more than 150 types of welding, which are divided into 3 (three) basic
groups according to kinds of used energy:

— thermal
— thermomechanical
— mechanical.

Contact welding belongs to thermomechanical group, when pressure force
(P), along with influence of thermal energy participates in the process of welding,
and along with applied current (I) and time (t) it is one of the basic dominant
factors of effect on quality of contact welding.

Carried out studies have manifested the significance of other factors
influencing the quality, in particular, effect of thicknesses ratio on quality of
welding.

It is established that in case of welding of parts with uniform thicknesses
there are virtually no problems, if basic components (I, t, P) are applied
consistently. Both the parts and electrodes are made from uniform materials. As a
result of abovementioned the received welded spot is reliable and represents high-
quality welded junction.

Quality problems arise during welding of parts with non-uniform thickness,
when ratio of thickness exceeds 3. Study of welding of parts with different
thickness showed that from engineering viewpoint are singled out three welding
zones, one of them is problematic that is expressed in asymmetric location of spot.
Specialists offer us the following methods for solving this problem:

- use of electrodes with different diameters;

- placement of thin cushion of material with big resistance on electrodes’ contact
on the side of thin part;

- use of electrodes of different materials;

- placement of wolfram cylindrical ferrule of special design at the end of acting
electrode on the side of thin part;

- use of explosive welding, which doesn’t give optimum effect.

Studies carried out for efficient solution of mentioned problem give us an

opportunity to establish the following:

e kinds of diagram (epures) of current in inter electrode zone;

e dependence of variability of distance between hot junction’s horizontal plane
and horizontal axis of symmetry point on thickness ratio;

e variability of current density in thick part due to location of welding spot;

e geometry of special electrodes necessary for receipt of special symmetrical
point.

Weakening of thermal state of thick part was taken as a basis of obtained
results instead of previously used approach, which meant increase in heat quantity
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on the side of thin part. In order to attain the provisions of mentioned thesis we
considered necessary to carry out corresponding artificial adjustment of diagram
(epures) of current passing through parts for artificial control over desirable
direction of heat induced in parts in such a way that specific value of current
would decrease in this part, while in the thin part it has to increase that will
respectively reallocate the welding spot from thick part to thin one.

e special electrode configuration is offered for welding of parts with different

thickness.

Scientific novelties:

e For all cases of thickness ratio are reached
a) establishment of conditions and;
b) artificial management and provision of receipt of spot welding seam of high
and stable quality.

Mentioned result is diametrically opposed to measures offered up to date.

Basic conclusions

1. According to theoretical and experimental studies is established that:

- if thickness ratio for parts of spot welding exceeds 3:1 then the receipt of
welded seam of satisfactory quality with the use of existing methods is impossible;

2. Method of welding with half-working electrode for determination of
location of welded spot for parts with different thickness is elaborated;

3. graphical dependence between thickness ratio of welded pieces and
location of welding spot is received.

4. Mechanisms of determination of location of welding spot — relocation of
thick part towards the depth are studied and is proven that values of thickness
ration should be considered as one of the dominant factors of spot welding.

5. Technological zones of location of welding spot for parts with different
thickness are revealed (1, 2, 3);

6. Quality management of welding of parts with non-uniform thickness is
attained;

7. As a result of mathematical analysis of thermal balance of welding process
is improved the calculation formula (expression) for necessary effective current,
which has to be used for cases of non-uniform thicknesses;

8. There are identified tentative mechanisms of difficulty of spot welding
technology for more than two parts (the package), which need further scientific
studies.
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