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BIIMOBIHUX KOE(IIIEHTIB, MPU ITbOMY BiH HE TIOBUHEH OyTH MeHIIUM 3a 0,5
[1,4,5].

Cnucoxk suxopucmanux 0xcepen

1. bongap A.M. TexHiunuii cepBic MEXaTPOHHUX CHCTEM: HaBYaIbHO-
METOJUYHUIA TOCIOHMK J0 caMocTiiiHOi pobotu. Menitonons: BIIL]
«JIrokey, 2021. 141 c.

2. Copsanini FO.I'. Texuiunuii cepsic B AIIK: HaBuaapHO-METOAMYHUIN
MOCIOHUK J10 caMOocCTiiHOT podoTu. Memnitonoinb: BIIL «JIrokcy, 2021. 157c.

3. Kypasens JI.I1., bongap A.M. HecripaBHOCT1 py/IbOBOTO KEpyBaHHS
Ta 1X Hachiaky. TexHluHe 3a0e3leueHHs 1HHOBAIIMHUX TEXHOJIOTIH B
arponpoMuciIoBoMy Komruiekci: Marepianu Il MixHap. Hayk.-TpakT.
[aTepueT-koHpepentii. Menitomnons, 02-27 nmucronana 2020 p. C.478-479.

4. Kypasens [I.I1., bougap A.M. TexHonorisi peMOHTY PYJIbOBUX
periok  TexHiyHe  3a0e3medyeHHs  IHHOBAIIMHUX  TEXHOJOTIM B
arponpoMHUcIOBOMY Komruiekci: Marepianu Il MixHap. HayK.-TIpaKT.
[aTepuer-koHpepenii. Menitonons, 02-27 nuctonana 2020 p. C.537-538.

5. Kypasens [.II., bonmap A.M., Jammuseunr ['.I. ocmimxeHHs
aIanTUBHOI POOOTH PYJIBOBOTO YIPaBIIHHS TPAHCIOPTHOTO 3acoly B
MBUAKICHOMY pexuMi. CydacHi HayKOBI JOCHIDKEHHS Ha UUISIXY [0
€BPOIHTErpalii: Mi>KHapOJHUN HAYKOBO-TIPpaKTUYHUN GopyMm. MeniTonoss,
21-22 ywepBHsa Menitonoins 2019 p. C. 203-204.

UDC 621.431:621.892

ASSESSMENT OF WEAR AND TECHNICAL CONDITION OF
ENGINES

Dashyvets H., Ph.D. Eng.
Dmytro Motornyi Tavria state agrotechnological university, Zaporizhzhia,
Ukraine

Statement of the problem. During the operation of the engines, as a
result of the wear of the friction pairs, metal elements accumulate in the
lubricant. The concentration of wear products in crankcase oil is proportional
to the intensity of wear of parts and allows for earlier detection of emergency
wear when it is not yet determined by other diagnostic methodas. The
concentration of metal elements in the lubricant, which characterize the
technical condition of the engine as a whole and its individual parts, can be
determined by spectroscopic analysis. The method allows you to obtain
information about the rate of wear of parts, the quality of the filters, the
tightness of the cooling system, and the timing of oil replacement. To solve
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these problems, it is necessary to identify indicator metals and limit values
for the content of wear products in the lubricant for the parts of a certain
engine.

The main research materials. With long-term operation of the
lubricant in the engine, constant intensity of cleaning and costs, the rate of
wear of parts is characterized only by the concentration of wear products in
the engine oil.

Mass wear can be calculated by the elements that make up the structural
materials of friction parts. The mass wear of the engine for each of the
elements that are determined is taken as the total wear of all friction parts in
absolute terms, falling on this element and numerically equal to the mass of
wear products that contain only this element and entered the lubrication
system during the period of time from the start of work engine until the time
of diagnosis.

Determining the concentration of wear products in lubricant includes
the following operations: preparation of standards, burning of standards and
construction of calibration schedules, sampling of lubricant samples for
analysis from experimental engines [1].

To control the technical condition of the engines, parts that wear out,
are washed with grease and contain in their material a chemical element
characteristic only for them were chosen. The following elements can be
selected as characteristic when diagnosing, for example, the D-240L engine:
chromium (Cr), nickel (Ni), iron (Fe), tin (Sn), lead (Pb), aluminum (Al),
copper (Cu). At the same time, the same element is characteristic of several
details at the simultaneously. Therefore, when assessing the technical
condition of parts, it is necessary to take into account not only the
concentration of one element, but also their combination [2].

Characteristic elements for sleeves, crankshaft and camshafts, piston
fingers and rings, gears are Fe; piston — Al, crankshaft liners — Al and Sn,
bushings of the upper connecting rod head — Cu and Sn, camshaft bearings
— Cu, Sn and Pb, upper compression rings — Cr. It is known that the most
closely related to the wear of the cylinder-piston group is the concentration
of iron in the lubricant, the content of which is up to 85% of the total wear
products.

The nature of the accumulation of wear products in motor oil mainly
depends on the oxidation capacity of the oil cleaner and the engine loading
mode. During the tests, the concentration of iron in the lubricant increased
sharply in the first 150-200 hours, then its stabilization at the level of 26-
28 g/t was observed. A high intensity of wear and an increase in the
concentration of iron in the lubricant occurs until a sufficient initial layer of
deposits is formed in the rotor of the centrifuge, after which it will begin
intensively releasing wear products.

As a result of data processing, patterns of accumulation of wear
products in the lubricant were established. The values of the coefficients of
the exponential functions are closely related to the technical condition of the
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engine and its operating conditions (the nature of the load). In operation, the
level of engine loading and the degree of its thermal effect on the lubricant
can largely reflect fuel consumption. The change in the concentration of iron
Fe in the oil can be described by the dependence (Figure 1)

t
Fe = (—33,88 + 13,599) + (33,88 — 13,599) - e 143, (1)
where 6 — the average hourly fuel consumption, kg/h.,
t — current oil build-up, motohours.

The spectral analysis of the lubricant can be carried out on a
multifunctional photoelectric spectrophotometer of the MPS type, which
works according to the rotating electrode method [1]. The operation of the
installation is based on the generally accepted scheme of emission spectral
analysis. Determination of the concentration of elements was carried out
with the help of standards made on a base lubricant with the addition of
carefully ground oxides of the elements to be determined.

The limit values of the content of wear products in the oil are selected
depending on the engine brand. So, the permissible values of the content of
elements in the lubricant (g/t) for the D-240L engine are as follows: Fe —
110, Si - 70, Al - 30, Cu - 10, Cr — 10. Lubricant samples were subject to
triple burning. The arithmetic mean value of three determinations was taken
as the result. The concentration of elements is determined using calibration
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Fig. 1 Dependence of the Fe content in engine oil on the time of its

operation and average hourly fuel consumption

Conclusions. Spectral analysis is an effective method of assessing the
wear and technical condition of engines. If the chemical composition of
wearing parts is known, the method makes it possible to estimate the total
wear of several groups of parts without disassembling the engine.
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VIIK 631.31
3BUPAHHS PAHHIX 3EPHOBHMX TA 3EPHOBOBOBUX

Menwsauk B.O. 3100yBau CBO,

I'oposuit M.B., cT. BUKII.,

Kannarys O.M., cT. BUKIL.,

Cipenxko 10.B., PhD

Cymcokuu Hayionanbruu acpapuut yHisepcumem, m. Cymu, Ykpaina.

Ilocmanoeka npooéaemu. 30MpaHHs ypOKar 36pPHOBHUX KYJBTYp - 1€
CKJIQJIHUM 1 BOKJIMBUN €Tall CUIbCHKOTOCIOIapChKOr0 BUPOOHUITBA, KU
0e3nocepelHbO BIUIMBAE Ha SIKICTb Ta BpOKaiHICTh npoaykuii. [Iporec
300py BHUMAara€ YyBa)XHOCTI, BHCOKOTEXHOJIOTIYHOTO OOJIaJiHAHHS 1
JOTPUMAaHHS TMPABWJIBHUX TEXHOJOTIYHHUX MPOLEAYp. 3aNeKHO BiJ THUITY
KyJbTYpH, CTyIIE€HS JI03pPIBAHHS, TYCTOTH 3aCiBYy Ta IHIIUX (paKTopis, BUOIp
MeTOy 30MpaHHsl MOKE BapIFOBATUCH.

Ocnoeni mamepianu 0ocnioxicenuAa. Ypoxaldl 3€pHOBUX KYJBTYpP
HaliKkpalie 30upatd NpsSIMUM KOMOaiHyBaHHSIM, OCOOJHMBO, SKIIO TMOCIBH
OJIHOPIJIHI Ta MalTh HU3bKYy 3a0yp'sHeHICTb. BaxkinBo 36muparu ix, KoM
3€pHO MOBHICTIO 103110 1 Mae BoJioricTh 14-16%. Bubip meTomy 30upanHs
BIJIMBA€ HA SIKICTh MPOMAYKIII 1 BUTPATH. 3HMKEHHSI BTpAT 3€pHA Iij 4ac
30UpaHHs, TPAHCIOPTYBaHHS Ta 30€piraHHs € BAXJIUBUM acnekToM. [Ipsme
KOMOaliHyBaHHS - HAWMONTUMANBHIIIMKA METOA JUIsl 3€pHOBHX. Y pasi
HEpIBHOMIPHOTO JO3pIBaHHA Ta BEJIUKOI 3a0yp'ssHeHOCTI Moxe OyTu
JOUUTFHUM po3auibHe 30upanHda. 1100 3MeHImMTH BTpaTH 3€pHa, CIiA
po3moydaru 30upaTy OMH JIEHb PaHillie, HiXK JOCSITHE MMOBHOT CTUTIIOCTI.

Puc. 1. 3epHo30upajbHi KOMOaiTHH

VY nedkux BuUNAAKax, OCOOJMBO TMpPH HAABHOCTI JIOCTaTHHOTO
oOnanHaHHs Ta Oarato¢a3HOro MiAXoAy, ABodasHe 30upaHHs Moxe OyTu
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