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Bucnosku. 3a pe3ynbTaramMy NMpOBEAECHUX JOCHIIKEHb BCTAaHOBIICHO,
10 HaliMEHIa 3MiHa UIMPUHHU YUIUIBHIOBAIBHOI KPOMKH BiIOYBA€THCS Mij
Jac eKcIuTyaraiii Ha aAu3enbHoMy naiuBi 3 1% npucaaxu [TTJIM.

PesynbTaTi 1OCHIKEHB MIATBEPAUIN IPUITYIIICHHS PO YTBOPEHHS Ha
MOBEPXHAX JeTaje IMyXKOro, HECTIMKOTO TOBEPXHEBOTO IIapy, IO
pYHHY€ETbCS B IpOIECi pOOOTH po3MnuiitoBaua (POPCYHKH, 3a KOHIIEHTpAIlii
npucaaku [1TJIM y nuzensHomy nanusi 2% 1 Oiiblie.
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RESULTS OF ANALYSIS OF RELIABILITY INDICATORS OF
AXIAL-PISTON HYDRAULIC MACHINES
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Komar A., engineer,

Demchenko M., student

Dmytro Motorny iTavria state agrotechnological university, Zaporozhye,
Ukraine

A detailed analysis of the reliability indicators of axial-piston hydraulic
machines shows that a significant share (44%) of all malfunctions is caused
by the pumping units of the pump and motor. Judging by the type and nature
of wear of parts of the pumping unit, it can be said that they are caused
mainly by hydro abrasive and cavitation wear, which are caused by the
content of mechanical particles and dissolved air in the working fluid [1, 2].
Under the influence of impurities, high temperature and the presence of air
in the working fluid, the acid number changes, and the additives in the fluid
are destroyed. The dustiness of the air during the operation of mobile
agricultural machines and directly in the area of the hydraulic drive elements
Is so high that after 50-60 hours of operation of the machine, the
contamination of the working fluid exceeds the 10th class, and after 200-300
hours of operation, the contamination is 8-15 times higher than the limit
value. Atmospheric dust enters the hydraulic system through the sealing of
hydraulic cylinders, air cleaning devices (breather filter) and when topping
up the working fluid. When machines are put into operation, all friction pairs
in hydraulic units are run-in, which in the first 50-60 hours of their operation
causes contamination of the working fluid with run-in residues. The
concentration of contaminants in the working fluid, which is used in the
technological process of repairing the hydraulic drive of construction and
road machines, exceeds the permissible limit: in baths by 20-27 times; in
stands 6-16 times; in the liquid fed into the hydraulic drive, 3-10 times [1,
2]. Mechanical contaminants that have entered the working fluid are in a
suspended state and move with it along the hydraulic flow. Getting into the
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gap between the surfaces by friction pairs, dirt particles can lead to increased
wear of the parts of the couplings, an increase in the force of movement of
the parts, and their jamming, acceleration of the oxidation process of the
working fluid and deterioration of its operational properties [3]. The
increased concentration of mechanical impurities in the working fluid has a
negative effect primarily on hydraulic machines, which include precision
pairs, in particular volumetric axial-piston hydraulic pumps and hydraulic
motors. Volumetric hydraulic machines (DSTU 17752-2001) include pumps
and pump-motors, the working process of which is based on alternately
filling the working chamber with the working fluid and squeezing it out of
the working chamber. Running-in of hydraulic machine parts is primarily
carried out by idling with gradual loading in order to prevent damage to the
friction surfaces of the parts at the beginning of their operation. One of the
main indicators of run-in is the transition of the surface quality
characteristics from the initial state after the final technological treatment to
operational roughness. Run-in [3] refers to the process of changing the
geometry of the friction surface and the physical and mechanical properties
of the surface layers of the material in the initial period of friction, which
usually manifests itself under constant external conditions in the reduction
of friction work, temperature and wear intensity. As a result of running-in,
the biggest irregularities that appear are smoothed out, the original ones are
partially or completely destroyed and new ones are formed, different from
the original ones in terms of shape and size. At the end of running-in, the
roughness is established, which does not depend on the size and nature of the
initial roughness obtained during mechanical processing, but depends on the
wear conditions (the material of the friction pairs, pressure, temperature on
the friction surface, lubrication conditions, the presence of impurities in the
lubricating fluid, etc.). This roughness is optimal for the given friction
conditions and ensures minimal wear. It can be both more and less than the
original. In the period of stationary wear, which occurs after running-in, this
roughness is reproduced in the entire subsequent process of normal operation
of the friction pair. The hydraulic drive is an integral part of the mobile
machine, therefore its reliability depends on the efficiency of its work, the
timely performance of the specified amount of work and the costs due to
downtime and repairs. The reliability of the hydraulic drive is established at
the design stage, and is maintained at a given level during the operation of
the machines. The reliability of the hydraulic drive during operation is
realized. In addition to the parameters and conditions laid down in the design
and production process, the reliability indicators are influenced by the
methods and conditions of operation, the adopted system of maintenance and
repairs, modes of operation and the qualifications of the service personnel.
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Formulation of the problem. At present, considerable experience has
been accumulated in the restoration of turbocharger rotors. The technological
process consists of restoration methods that ensure the required level of
operational properties of restored parts. The restored part of the rotor is the
shaft. Taking into account the possibility of restoring the shaft in several
ways (the method of repair sizes, galvanic build-up — chrome plating, iron
plating and the electro sparking method of building up [1, 2]), it is necessary
to substantiate and choose a rational technological method of restoration.

The method of three criteria (technological, technical, techno-
economic) is usually used to choose a rational technological method of
restoring the surfaces of parts. But the multi-criteria choice based on the
distance to the goal — the Pareto analysis method allows you to reach the
effective frontier, which unites options dominating over others [3].

The main research materials. Three methods of shaft restoration were
subject to analysis: electro sparking method of building up, iron plating, and
chrome plating.

When restoring by the method of galvanic coatings, iron plating is most
often used, chrome plating is less common. Applying a galvanic coating to
the worn surface of the turbocharger rotor shaft is an effective way to restore
the fit. The advantages of the method are the absence of thermal effects on
the part, which causes undesirable changes in the structure and mechanical
properties; obtaining with great accuracy the specified coating thickness; the
possibility of simultaneously restoring a large number of parts.

When using the electric spark method, the rotor shaft is restored with
medium or high-carbon steels in mechanized mode on special installations.
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