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Abstract: as you know, the study of increasing the efficiency of using earth-moving machines by improving and
increasing the operational indicators of the reliability of machines, taking into account the factors affecting their
operational indicators of reliability in extreme operating conditions, is a very urgent task.

The article presents the results of the study of the reliability indicators of a single-bucket military excavator of
the EOV-4421 brand based on the KrAZ-255 vehicle in the process of use and effective operation, as well as
guantitative characteristics of the indicators of the effective use of the excavator.
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IIYTHU HOBBIIEHUSA HAJIEXKHOCTH 3EMJIEPOMHBIX MAIIIUH
Ilykypos H.P.}, lllamonos B.I11.2, Maarasues M.A.° (Pecniy6inKka Y36eKucTan)

UIyxypoe Hypumoun Paxumoeuy — kanoudam mexuudeckux Hayx, OOyeun;
2[llamonoe bex300 Hlakupoicanosuy — doyenm,
Kagedpa mexuuueckoeo obecneuenus,
Axaodemus Boopyscennvix Cun Pecnyoauku Y36exucman,
2. Tawkenm;
SMaozaszuee Mamupaicon Auypanuesuy — cmapuwiuii npenodasament,

Kageopa mexHuyeckozo obecneuerus,

Yupuukckoe gvicuiee MAHK080€ KOMAHOHO-UHICEHEPHOe yuunuwe, 2. Jupuuk,

Pecnybauxu Y3bexucman

AHHOmMayun: Kax u36ecmHo, Ucciedoganue nogvluleHue 3PPHeKmusHOCMY UCNONIb3068AHUSL 3eMAEPOUHBIX MAWUH
nymem YAYYWEHUs U NOBbIUEHUS. IKCNIYAMAYUOHHBIX NOKA3amenell HAO0eHCHOCMU MAWlUH, ¢ YYemom
@Paxmopos, GIUAWUX HA UX IKCNIYAMAYUOHHBIE NOKA3AMENU HAOEHCHOCMU 8 IKCMPEeMATbHbIX YCA0BUAX
IKCIIYamayuu, A61Aemes 6ecoMma akmyanbHol 3a0ayell.

B cmamve npusodamca pesyrvmamul UCCie008anus noxasameinell HA0eHCHOCH OOHOKOBUIO8020 BOUCKOB020
akckasamopa mapku D0B-4421 na 6aze asmomobuns KpA3-255 ¢ npoyecce ucnonvzoganus u d¢hpexmugnotl
IKCNIAYyamayuu, a maxxice KOIUYeCMEeHHble XAPAKMepUCmuKyu noxasameneil 3(PhexmusHozo ucnoab308anusl
9KcKasamopa.

Kniouesvie cnoea: maoéxcnocms, napabomxa, 3KCKA6amop, npoyecc, pexcywjue opeauvl, dpghexm,
0051208e4HOCMb, E30NACHOCMb, YCMOUYUBOCb.

The study of increasing the efficiency of using road-building machines, including a single-bucket excavator
by improving and increasing the operational indicators of the reliability of machines, taking into account the
factors affecting their operational indicators of reliability in extreme operating conditions, is a very urgent task
[1].

It is known that the efficiency of using road-building machines is overestimated by a large number of
parameters and indicators characterizing the operational properties of machines and their influence on the
reliability of equipment.

The operational indicators of reliability and durability of the main components and assemblies and, in
general, machines that ensure the safe operation of machines, both in operating mode and in transport mode,
operating at high temperatures, must be not lower than the established requirements imposed by firms,
companies and manufacturers [2].

Thus, on the basis of the obtained research results, it is necessary to develop technological and technical-
operational recommendations and proposals for a single-bucket excavator intended for operation in hot climates,
as well as in sharply continental and high-mountainous areas.



Further, to solve the set research tasks, a method was developed to determine the operational reliability
indicators of a single-bucket excavator of the EOV-4421 brand based on the KrAZ-255 vehicle as: mean time
between failures, a parameter of the failure flow, as well as the gamma-percentage resources of parts and units of
limiting reliability of a single-bucket excavator.

Planning for maintenance repairs, taking into account the working capital of units and assembly units, as well
as the presence of posts for repairing a particular enterprise, in order to reduce irregular machine downtime
during maintenance repairs of communication with machine failure.

Based on the results of the study, 80% and 90% gamma-percentage resources of parts and units of limiting
reliability of a single-bucket excavator of the EOV-4421 brand based on KrAZ-255 have been determined and
established.

The determined 80% and 90% gamma percentage of the resources of parts and assemblies is a regulated
probability that characterizes the probability of maintaining the operability of machines.

As a result of the study of the operational indicators of the reliability of a single-bucket excavator, the
specific values of the operating time of the machines are determined, in which it is based as the average resource
of the duration of the operation of the part and machine units.

It has been established that a significantly minimal gamma-percentage resource of parts and assemblies,
limiting the reliability of a single-bucket excavator of the EOV-4421 brand based on the KrAz-255, is the
mechanical rubber parts (cuffs, oil seals and rubber ring) of the hydraulic system of the machines, namely the
cuff 80 x 115 of the boom hydraulic cylinder working equipment.

According to the results of the study, it was established that 80% and 90% cuff resources 80 x 115 limiting
the reliability of the hydraulic cylinder unit of the boom of the EOV-4421 single-bucket excavator based on the
KrAZ-255, respectively, is: 556 and 410 motor-hours, these resources are also resource operating time the boom
cylinder as a whole.

As a result of the studies carried out, the values of 80% and 90% gamma-percentage resources of the detail of
the limiting reliability of the undercarriage of the EOV-4421 single-bucket excavator based on the KrAZ-255,
which is the crosspiece of connecting bridges and propeller shafts, have also been determined and established.
One of the main reasons for the failure of the crosspiece is the acceleration of the wear process from transport
relocation from one object to another, as well as from the inertial load during the working process.

The established values of gamma-percentage resources of the crosspiece of a single-bucket excavator of the
EOV-4421 brand based on the KrAZ-255 connecting bridges and cardan shafts, respectively, are: 1930 and 1346
motor-hours.

In the course of the study, the values of 80% and 90% gamma-percentage resources of the part, limiting the
reliability of the working equipment of the EOV-4421 excavator based on the KrAZ-255, were also determined
and established.

Research has shown that the limiting reliability of the working equipment of the EOV-4421 excavator based
on the KrAZ-255 is the pin connecting the booms with the stick, the resources of which, respectively, are 1540
and 1195 motor hours.

Thus, as a result of the studies carried out, the values of 80% and 90% gamma-percentage resources of parts
and assemblies of limiting reliability of the EOV-4421 single-bucket excavator based on KrAZ-255 were
obtained, which will allow standardizing spare parts and their costs, as well as planning costs these parts and
assemblies in perspective. On the basis of the results obtained, proposals and recommendations are developed
for improving the design of a single-bucket excavator, adapted for operation in hot climates.

For rubber seals, it is recommended to use heat-resistant rubber or multi-edged rubber sealing parts, namely:
cuffs, oil seals and others in the hydraulic system of a single-bucket excavator of the EOV-4421 brand based on
KrAZ-255.
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