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Mher Seryozha Torosyan
INVESTIGATING THE WAYS OF INCREASING THE BEARING CAPACITY
OF MACHINE PARTS MADE OF STRUCTURAL STEELS

The evergrowing development and production volumes of various-type machines and
vehicles, as well as the raise of their productivity calls for continuous improvement of the
design, production and maintenance of the mentioned products, including one of the most
important ones — the increase in the bearing capacity of structural elements by widely
applying the method of the surface plastic deformation (SPD) — the strengthening
technology- which is an urgent problem in production.

The goal of the work is, based on the results of previous investigations and the
experiments of this work, to develop a method for estimating the bearing capacity of the
responsible machine parts (shafts, axles), comprehensively considering the impacts of the
design, technological and maintenance processes. The tasks are: to select a comparatively
simple and accessible method of the SPD, investigate the physicomechanical indices of the
strengthened surfaces, depending on the SPD parameters, reveal the functional relations
between the mentioned values and formulate graphical charts for the quick and complete
determination of the interrelated and optimal values of the parameters.

Chapter one of the dissertation mainly considers the role of the SPD in the process of

the increase in the fatigue resistance of the machine parts made of 40X steel, due to what
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the areas of application of those steels have significantly expanded. Taking into account the
effect of the simultaneous acting and interrelated factors, it is proposed to pass from the
differentiated estimation of the mentioned factors on to the complex estimation in the
process of SPD.

Chapter two of the dissertation introduces the general mathematical model of the
machine part strengthening proce;s‘in the form of multi-parametric function which is
replaced by a system of parametric equations for practical application. As an argument for
one of the parameters of the equations, the principle of priority is set which proceeds from
the production requirements. It is shown that due to the SPD, the growth of the shafts’
durability limit significantly reduces the complex impact of the scale effect and stress
accumulation. Measuring platforms have been developed on the steel samples, 2100
measurements of the depth of the deformed layer and microhardness have been carried out,
and new functional relations between the mentioned indices and the SPD parameters have
been revealed.

In Chapter three of the dissertation, a database has been developed, due to which it is
possible to form systems of parametric equations for the solution of the certain applied task
and obtain interrelated and optimal values of the required data. The novelty of this work is
that using the obtained functional relations, graphical charts have been formulated for
determining the interrelated and complex values of the mentioned indices and parameters.

Chapter four of the dissertation is devoted to the issues of general estimation of the
fatigue resistance coefficients and durability limits of shafts by applying the SPD, and an
adequate mathematical model has been developed by applying, in the same way, the
argument priority principle in the systems of equations. Versions of the equation systems

of significant practical importance have been selected, for which the peculiarities of the

change in the coefficients and durability limits have been investigated. It is shown that the
strengthening factor is primary followed by the stress accumulation and the geometric
factors. Taking the internal structural links of the coefficients into consideration, 192
interrelated systems of parametric equations have been formed, by means of which three
final charts for the complex determination of the optimal and interrelated values of the
mentioned parameters have been plotted. Such an approach makes it possible to solve direct

and inverse problems as well, which is possible only at the complex estimation of the

affecting factors.
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