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ABSTRACT

Explanatory note for the qualification work "Quality Control System of Fuel
and Lubricants in th State Aviation of Ukraine": 90ages21 figures,8 tables,36
cited sources.

The object of the study is the physicechemical and tribotechnical
properties of lubricating materials during operation.

The subject of the researchincludes criteria for evaluating changes in
lubricating,antHfriction, and antiwear properties of lubricating materials.

The aim of the researchis to develop a methodology for assessing
tribotechnical properties of fuel and lubricants for diagnosing the quality of
lubricating materials during operation.

Reseach methods include theoretical studies based on the analysis of
lubricating material monitoring methods, evaluation of the quality of lubricating
materials based on statistical data on changes in their pkglsécoical properties
during operation, analysiof the operational quality of oils using the general
principles of tribology, and statistical assessment of linear wear of pairs.

The study of the influence of lubricating materials on the durability and
productivity of ground aviation equipment revealegly tribotechnical indicators
such as antiriction, rheology, lubrication, and antitear properties. Laboratory
studies of linear wear showed that temperature changes and oil aging affect ant
wear properties. TAEL7i oil loses efficiency under the inBuce of operational
factors. Recommendations for replacing lubricating material, taking into account
no more than 20% wear of gears, can increase the durability and reliability of
ground equipment mechanisms. The obtained results serve as a basis &r furth
scientific research and the development of practical recommendations in the fielc
of monitoring lubricating materials in the military industry.

The results of studies on laboratory tribotechnical equipment can serve as
basis for further improvements imethods and standards for evaluating the
operational characteristics of aviation oils.
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f' ' Hhdfded S 9. 1 OMmMltsmizeo Odadzy " Hh df dad & * ¢
- Istcj dzz o Odz' dz o' 2M Cso oddedh zeo OY'
Ho dekzdzO, CwteflzmMd tokzh ' 2dadr tsHea dzdHys tf, ts dis
ddzjtecjilsdyds wsHdddy , MdMmlsj B S$tdHdy" ®
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BOIsj te* Odz' o . B s, dz0e f OC d, wehts d&OMml

13



odzzlstc’ hdzg' 2 Ldetsfy dstsy dz@ L dzOydets L d3j dzh d |

TEPMIH CITY KON ITIIIITUITHHKA

l/

(paza HGe3nryMHOCTI

|(1)a3a HpOFHOBVBaHH_H

(paza momomku

MeTOOH MMPOTHOSVBAHHA me He [IepBUHHMIT 3HOoC ab0 MOMKOMKeHHT MOXKHA pPEMOHT abo
MOYTE sadiEcyEaTH Dyaoe-a BMABHUTH 34 JOIIOMOTO [IPOTHOSHHY MeTOIE saMiHa
MOTeHLiiTH 3601 (eibpaLiia, TeMmeparypa, aHams Macia,
BizvansHuil abo YIBTPA3IEVKOBEWI KOHTPONE ).
|
mpodiTaRTITHL MOHITOPHHT
FAXOOH

tdm. 1. 1.4 dusdsji ®AsEA=OLydSdze ' Hh gif dzed S

BOC Md 3O dz! dats LB dz hdlIsd. g4 Od3g dz0 Yy’ s
JWJSilsdoe dzO. 10 Yy ' sz jlsOf " Ndlsls' ats@ts
ftosedesL o Odgdzg? h | dzi ey k2 I4f'slsL @iy " Qfig? 0 @

L T jodzd?2 BERBWE OYOHY Y j todzg dzdzd 2 L d
fsh CtsHY jdedgy BsydzO o9 dwoedlsd LO HBH sdisc
Isj &3 j O kztc O, OdzOdz' L tsdzdoe d, o' L 2Odz' dzd
J O " fescdesSL o Odzdzy L dztsf) 6 Olfdph &ztbm j J bz
odd3' to¥ 9 Odzdz?" Odes B3Oz 2 L O HBf sBBEsE Bisc

1 GBHES d3d ssHd WdBsdz Issteddzez 9w o dzv Is!
Bsy 20 MY &zOdzz o OIsd IsO L H' 2MmdedIsd toj dZsdzls
L 3O N § dzdzv BO° Bklsd tjOdd st @t d.dzO1 @
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4§ tcOo dz' dzdz" .
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(Oo' OCt&f Ods 2, Ojtesf sl o, If tsiflasAyg
odesBdzd ¢ 9) SO L dzOydes'™ HJjY OQodets™ § ° HI
Net Zero: Aviation carbon emissions to be abated by 2050

180

1.35 o 21.2Gt CO,
mitigated by:
o Technology,
Q 090 operations &
Q infrastructure,
SAF and
market-based
measures
035e
0w
2020 2035 2050

tdf. 1.2. 1ddzOd SO,[HMY CkoOdd: odSd

[JO cydmlstsets dgzdzw é BEZH | HBMWGE dzkzIls O
iz dzj dzdzw odSCdH" o 2 HYJjte]j d sO od¢ts
C Bl j dzf O ylzt ' o Aod@zVE datec dzj ye¢ (tedfm. 1. 3) .

BHKOpPHCTAHHA 3aTBePUKEHHX
TeXHOJIOTIH YI0BIIOBAHHA Ta
36epiraHHs BYTTIEIO

B}gcogﬂcramm CcTifikoTO ITocTifiHe BIOCKOHATISHHI

ABIALIHHOTO ITAIHBA - - iHOPACTPYKTYpPH Ta

(SAF), OTPHMAHOTO i3 ¢‘ CTpaTeris CKOPOeHHs BHKHIIB KapOoHy $ ofepariitioi eeKTHBHOCTI, 3

CHPOBHHH. fKa He 0COOIHBHM aKIIeHTOM Ha

HOTIpIIye HABKOIHIIHE BIOCKOHAIEHH] YIIPaBIiHHA

CepeIOBHINE — MOBITPAHHM PYXOM
IHBeCTHLII B HOBY aBialifHy

TEXHOIOTII0, BRIFOTAIOTH
HOBI aepOoIHHAMITHI Ta
aTbTePHATHBHI CHIOBI
(emexTpH4HI a60 BOIHEBI)
aHATOTH

t dfm. 1.3. sdzgytso' jdzj d&3j dzlsd MlstcOlsj G

l 1" B yudde' o 2021 ttsy' 99 jHJjdats 9
odqesBdzdylso © MddelsjIsdydesets Oo " Oy' 2 detse s
Mlsotstej dzd?2 Si giesiasc Endzj gW.Odzdoeats HdzW
jJdzj Sltesdz’ Lsds o tsH(. l sHj dz h 5, owdCHd 2
Plseotste " Is: mMw ftcd odtetssdzd ylso '’ B' segOL Iz.
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Mobil Jet Qil Il - sdzd 9 © Htkzetsets f ¢ tsdz' dzdz” ,
Ho dc zdzd ftseo  IstcW dzd mMeHujdz ydmlsd d3d l<
JWiClsdoedz Mmiss . | OBt Ols ste dz odftecsBlzo
f Hlso jtoHy 8 Is! | hts o' dzj SLimCdsjdEd@dz! ezt Is teh
Isj &3 j cOlskzted (HB 204 GCtOHEM & KAjd " w
1 OMmistsmizo Odgdz? tdZzdeod LOBJLYJyk" o' HM3 o
ydmistslsz HeadekzdzO IsO L dzdylz’ o dlstcOIsd dz
dWJiClsdoe dizdz’ fifdrdz’ L J ZOMmissd3j tc ©d3d , HES
BOSCMdB Lzo Olsd Isjtedy dz Mdzzy B d € sd3ff 5dzj dl

v OC 5y sdzd o O ftocsw o dzw oddaw IsC 59 i
Hef sd@3Oc O yd L d3j dzh disd odlstcOlsd dzO L O3
mMizzywafdekzdzO O " HhdfdedC " o. Mo bi | J

f dzd dzdz’" M ls ¢ i tcd dzdL ' €dn Isj B j cOIskztcOnR
hodHSCtsMmiswrn., [dzdeoe O &GO hdJetsCd2 HPRBY OL
23699HTS, PRIQPL-AS5780i HP C, MI'L PRF 23699 STD

[ OMmils d d&zO Aer oShel |l M Jjy Odzr dzts totsL
J ¢ zOIsOy"' 2 dzts”’ dzOH ' 2 dzts s’ ) h Jiets§ &
9 '  HCtdIsdr SCtdz Mdzedr " HPh dJf dzdC " ©; L BBON
o Ckdz CStsoadnm tcsdzd Csoedm " W] f ‘dzed €O
ftcdotsHz.
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Mo ' etz tddzC 2z ° Cslf ©dz" v NYCO (Ats
BzBOMiIs d dz' dz' BOIsj to' Odzd Csi3f Odz" NYCO
BstesL sMis® 2¢°, " ° d3 ydzs Mmls' 2@z, dzls Cocd@dsfiEls
idedL! CE odfOwtsoalzo Odz Mis! . o ' BPBL Bdz 6B H
% LOdZjyds ' H jCMf OOy 2dets’ Gk d
14871 kzdz' o J emMOdz! dzgj Mddalsy Isdydzsy d3OMmisddzts L
sdtf " o 1 d.selGN&d® MErdg &8 Mddzlsjilsdyudzde 9o k¢ &
' s" " edd Codifdi Msd of Offikdsdgds ™ 'L iPIsdz
Odzlsd ¢ stetsL ' 2 dgd =, OdzlsdtsC dMmdze © Odz! dzd - Is C
sOCtsy M jy' Odz' dgz HBsBOOCEZ Hddzw L 3j dzh j dz
HOf OL sdzgz tetsBtsydr Isj &3 jhioQ@fsHizte , ) IsddEorO dimstsy
dzj sBRr' ' Hdzgdr HdzW HtsomMWCH] dedetsé s BB Mdzkz ¢ ¢
mMkzH dzO, BOMlis d dzts Ny co Gr ease GN 148
My JydWw' ¢ OYPRF23 8 MT C, IsO¢ ‘ wClsd lztdg' o1
MfJydW ¢SOy wddd DCSEA -3F BMA324, DIE-PRFSTA
24139A, DCSEA 382-1BO PEF{fS$SEBANOO1L1HOM
BOIjte" Oz dBIsy dzO@ o "  Hdzgj MiIsd [ 8] : JWJjGCIsd:
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o' Ldddzdd dBJIssSHOB]. Aj2 WOCI oyj €' d CC
J ¢ zOIlsOdzls ' o sO odtesBded &' 9 Isd mdz" €
BJLYJjtjodtseats dsdz’ sseddzcz °~ @ B' ' CIsd-
ZOzgese s ' HAatsHEZ HBLotdwe Is! ftsosHdIsd
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A2 s & ftedmowyjdes ojdzdSbk ¢' dz €°
dzy f oW O3 B3 stsHd, LO wWCdddd sy dzO L B
HsMistse ' todz’” Mist MEH I tots MdskOedd ILds dis jtotg
sBMdzzeso zo Odzdzy [ 9] . [ & dzd~r o' Hdetsmw s
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VIIbTPATOHKI YaCTKH (He
CIIPHYHHIOIOTE 2HOC)

BEJIMKI YaCTKH (He
MONaaar0Th B 2330p)

YACTKH, PO3MIpHI 3
poOsZMipaMHu 3330pV,
CIIPHYHHIOIOTE 3HOC

tdfm. 1.4. [ J~0de Ld3 OBtOL dJo dzsGts L dzts
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