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Abstract. The paper presents the calculation of the optimal mode of application of a
durable resilient coating according to the multifactor mathematical model, which
reflects the dependence of the adhesive adhesive strength of the coating with the base
material, as the main criterion for optimizing the surface restoration, from five
parameters of the technological process.

The analysis of the obtained results according to the experimental design matrix

shows that the maximum level of adhesion can be reached by the current of 190 A, an

electric arc voltage of 195 V, the plasma gas flow rate of 10.75 10 kg/s, the material

sputter consumption 310~ kg/s and spraying distance of 0.12 m.

Keywords: durable coating, adhesion, electric arc metallization, spraying, self-

fluxing powder, optimization.
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It is well known that the main parts of wear in the crankshaft are the root and
connecting rod necks. During the operation of the engine for a certain period of its
operation, the diameter of these necks is uniformly reduced because of active
abrasive wear caused by periodic friction of small particles of metal on the outer
surface of the necks, which leads to their failure.

Therefore, the restoration of the crankshaft as a fast-wearing element of the tractor
engine model "PMZ 10280" 1s an invariable process of tractor repair. The quality of
the restoration of the work depends to a large extent on the way the repair object is
repaired. Modern tractor-repair production has in its arsenal many different ways of
renewal of HV, which ensure their reliable operation during the established inter-
service life of tractors [1].

However, the final results of most methods do not provide the desired operating life
of the unit and are marked by considerable cost [2].

An alternative way of solving the problem of the recovery of the crankshafts of
tractors 1s the application as a result of electric arc metallization resistant to wear and
corrosion [3] and relatively inexpensive powder spraying from self-fluxing wire.
Unlike other types of gas thermal methods, electric arc metallization is more effective
for restoring the crankshafts of tractors through the use of inexpensive powder wire, a
simple coating process and high adhesive and cohesive adhesion of the coating to the
base material.

The purpose of the study was to calculate the optimum modes of the metallization
process using a multifactorial process model to obtain the most stable coating on the
worn part of the crankshaft of the tractor "PMZ 10280".

The choice of research methodology was based on the works of Yu. Kharlamova,
N.A. Budagyantsa, V.I. Orlova [I, 2] on the improvement of technology of
restoration of worn parts of the crankshaft of the tractor brand "PMZ 10280" by
optimizing the operating parameters of the process. Optimization of the deposition
mode of the wear-resistant coating was performed according to the Box-Wilson

method [4].
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The maximum value of the adhesive adhesive strength of the coating with the base
material 6, (MPa) was selected by the optimization criterion. The determination of ca
was performed using a technique specially developed by A.M. Ponomarenko [5] for
determination of o, of plasma coatings on rotation bodies (including on the
crankshaft necks).

The self-fluxing powder wire of the PP-NP30H6Y6RZ brand was chosen as the
spraying material [4].

The main parameters (factors) of the experiment were the current I (A), the voltage of

the electric arc U (B), the flow rate of the gas-generating gas Gpg10* (kg/s), the

consumption of material sputtering Gpor-10™* (kg/s) and the distance spraying Lpy (m)

in three (lower, main, upper) levels with a specific variation interval for each
parameter.
As a result of the optimization of the mathematical model of the dependence of the

adhesive force ca on five established factors by the method of steep ascent [6], the
mode with [ = 205 A, U =195 V, Gpg = 10,75 '10'4 kg/S, Gpor = 3 '10'4, Lpn=0.12 m,

which provided the maximum stability indicator 6, = 35 MPa.
Thus, the calculation of the technological parameters of electric arc metallization
makes it possible to set the optimum process mode to achieve the most durable

coverage of the details of the crankshaft of tractor engines during their restoration.
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