Q=

Lojomon3zgemmb Los3znoznm NbagzgmLo®&ado

bgmMbsHamob y3aMgdom

amyado donbmMmod)

Los30530m S0MEYMONbymMo dMy3300LdM30L JamgjEmmdmasoe-
3363MaBmMmmamo dmGymonanmodgdal 3o0Madx&magdalb m3&ndaboins

omgd&mmab s3503801M0 bamobbal AmLadm3xdmo Homdmeaggbomo
obgm@ogoob

93¢ mMmyxzgmaBo

Lacemg@mbm 3thmgMmady :
,,Lx3M]0b0 835MOEJONL E3Mmy]Bds”

dog3fmon: 0715

000 obo

2021 Haammo



bodmdn dgbmyymadymos Lagdomm3gxmmb bas3znsgom Nbn3gMLoGIGNL Lonbgnbfm
B39GB

LodgEbogm byemaddm3sbgmo : ByMmod gmodnsbndy
LET-0b SbmEoMgdnmo 3hmazgbmMo
M3396%66GI00: ©89Mo 3986357
LLY-0b LonbgnbMm o3P EIENL 3hmazgbmo

0035 3mbMmgndy

LEY-0L 9bgM3aENI0L BOINMEIENL 3Mmezglmmo

05339 39003700 2021 HANOL weveeeeeiiieee e Losby, Logommnzgammbs
Los30530M YB603xMLOEIG L LoabymEogom Ladgml Lbomadsby, LY 13mM3NLo,
LozmbazgMmgbzom sMmodsBo.

dobodsmon: 0103, mdomobn, Jg0g356 §od701mal godbomo 16.

0bgmEosnol gogbmds dgodmgds bagdomozgamb Losznsgom Pbo3gxmbo@aGol
000mMommg3sdo.

a3@mMgxzgmodnlb nbozgmboda@oL 3303390y WWW.SSU.@EDU.GE.

LogdoMmm3zgmmb LosznsEnm Nbn3zxmMLnEIENL dodmomayisdo.

LoabgmEosom Lddogmb LHszmymo dn3sbo

3hmazgbmo 5930860 sa3bsndy


http://WWW.SSU.@EDU.GE

6odMmmAal Bmagon IbILNSMYOS

00990L oGO TMmMoS:  Loolgh@Gogom bodmdn gbgds  LoxMmgbn  v35MyEdal
Jmad@mmdmass - 3ggbgmo@mMmymo dmHymdoamgdol m3&ndsenymo 30M0sb@nl 3hmad&omydols
Loznmbgob.

omjgobsm3zal  LoxmMgbo s35MoBEJdnL  Eom3gnmo  3356dg0ol  dndomo  §oygbgdmnmo
dmobm3bgdn god3s3Madnmons, doMmoomon dmmbm3bgdn gbgds Londymdal Loznmbldl s
obo3mmad&adgman  6o3000mog00L  dobs  godsmo@gol. ombadymo Jmaddmmdmogzs -
8969MEmMMydal 3356dn fomBmaoaggbls nadn3n bol gemgd@&mmadgdoboinm gomsd]dbymd,
Mmmdmob domoms bahomlb dg000a70L TYby - 3mamgd@mMa. InLo - 3mangd&mmal Yofymxzzomo
dbomgs 3mbEogdBa0nl omlgdmds, dydnzn 3m3nGognal (Asmm3s - gesdmMmosznl) Mmgg0do,
Mmmdgmos 093330 bLondgemonl 30mmodlxdnl 3337300M gonsmgbgdsl, badgmfHimasbmodals, dLgdal
337000L o.d. bb3oslb3s 30MmdJdOL gonamaligdsl.

B6odtma3dn dMo3semo sMbgdnmo Jemgd&mmdmsszs - 3dgbgmo@mmydnasb dgmhgymo ngbs
domomo &336039M0 dmbazgdgool 8700303353603 700500, 3emabninmo dgbfymydol LodBsbs
13Mm06BodEM dMmy3s, MmAgmog c30bmdmMn3zse goblb3s3gds 3Madd&nisdn smbgdnyman dma3zy -
3362M3BMMOLYEED o dbalsmdL IMo35mmn Y3nMmoBglmods, MmagmMmi Londgemodol sbJ3g
Jmad&mmEadbosnmo o dsbogodsmo@nma  3sh37670mad0l  035MmLsBMOLNo. dJ7sb
390madnbsfg badman ndgbl sg&yomyMmmodsl.

653Mmanl AnbBabo: 6700LAngMa gengdEMmagdobninmo goMmsd]jdbyma, 3gmdme dMoss -
8969Ms@mMan 3Mhmad@omadnl 30M33mm 5&S3B7 dmombm3lb s3MhomMmymo dmbsz)dgdal 3mEbsb.
m3@ndomyMmo  3hmad&nmgool  Hobolfom gBo3By  oypgomydgmos  303mEIn  obgoo
8399mUbLsbzmamon 35M1dg@Mmgdn Mmammoiss Lnddmozmg s dafmagn Jdgadal 3myaz303076@)0.
dosbmydnm o350306mon dgds3zsmon g3mMan 3oMsdg@®madol 33mMomgdgdals Bm3mgodo,
05860 mMasd@omal nsdg®mon, Logmdy o Toomn MVbsBRIMEMOS, JmMmad@&mMmmdsgbo@nMmo
©3&30MmM3700l, MmamMmoss ©obod3zxdn dsgbodnMmo 0bEYJEngdo  FOM3gIMm 1dS6YBY,
boBm3560 oE30M3300 o 9.0. EMgaLLsM30L y3zgms Bydmo hsdmm3zmoamo dmbsggdgdn
Pomdmeggbomons dhygdal, 3bMhomgdobs s gd3nMmoymo 3mmdymydal baboon.

B6odfmaddn godmygbgdyma m3@ndomyMmo 3Mmyd@omadal dgomen domgxds@ogzal bb3s
bghbgdmeb ghooe (MmgmMmogss JJu3gM0d76G 0L  ©ogdads, Maamabonmo  sbsgmobo,
0003853 039M0  LESBALENIS, dLES3LYdAL gmMmns s LB3s ) Lodnomgdsl odmg3s



3Mmad&omadnl s3mommymo dmboggdgdn HoMmdm3agnbmm Jamyofhmmadymo sEadnmn
bmMmdomobgdymo  dsbgdol o  33moEo  35Madg@EMgdol  bomolbol  dsh37690mydNL
Ladyomadoo s dnMgdmMo 0bxzmMmaAsEns go3o3mimon Lb3ssbbzs Lnddmoszmal dMozs -
8969MoBmMydby. 0d7J0boemn dgomeenis Ladnomgodsl odmg3zs dmEgmoEsb o6 ghoo
Loddmozmol dMmo3zs - gJbgMmo@mmosb domadnmo 0bxzmmMIsiEns go3s3mEgmmmo AbgszLo
Bo3900md0L Lb3sEsLB3s Lnddmazmal byozgomosBy.

3. 333bogyao Loobang. dMmozs - 3gbgMmo@mMmal sdsbabnscgdgmo gsdmbszsmo
x6J30700 HoMmImoagbgb dMmazsefHg3zmgdl sb gmmnfa3mgdl. nlnbo sdM3nEIdYMO SMNSO
d90s35m0 330 39MadgEMgodnl LNENEIJdBY o PIYsmm 3o3domdn 0dYymBIONSH
1M 35670nM86. 3Mhmad@nMmadals 8x8s3s5emo bonggdo dgodmads ny3gl 8dn3n 86 330,
SOLMEMYETNM0 56 BaMmEMdNMN, sY33bnmn 86 dny3zsbnma Longado s o.0.

3amdg®moymo 3mmamsodnmgonls s domgdsdngsdn sMmbgdymo Lb3s bgMmbydals
9MhomdmMn3ds 3odmygbgood Lodyomgds dmazEs dMmozs - dabgmo@mmmol sdsbolinacmydgmo
3Mmyd®omyadolb x8NbIEngdo HoMmdm3sagnbmo Ly LB3s, M30LmdMN3oE BobLB33xOYMO
383MyfmEadymo Esldomn bmmAsenabgonmo dolgdolbs o bamobbols dsh37050egd0L
Loboo. by  dsgosmomsce dfmo3s - d3bgmo@mMal gmad@®mm@gdbognma  Tsbogmydals
(c0gbgs08&SMgd0 s 358b0EMasd@ommgdn) xodMmo dsbs fomBmaggqbl dMmszsmfazml, Mmdmals
o0omgymo dgbogmadn omo30l dbMo3 sdm3ngdymoas 3Mmad@omadol dgdszsm E3MO
LonElxdB]. dobo Homdmeggbs dgbadmmadgmo gobs ghofhgzmal Ladysmgdoom, Mmadgmogs
Pomdmacggbl bomolbol doh336905md0 vy3560mm 33eMmacen d75ds3s5emo bLonygdol bodmozmb.
bofmabbol doh37670mgd0 sMNsb domama bamabbol gobbmasmadnmao bnonlgdn s dsmon
Lodnemydoom dgbadmgdgmo gobs ghon dMmazs- ggbgmo@mmal dmbsg8d0 gozs3mEmo Lb3os
Loddmozmal AJmby dMo3s- ggbgMmo&mmal bymosby. bamabbol dsh37670mMgd0 330h3769076 0y
Mo §3cmomo dondm30m 585 0y 08 33emo dgdszsm 3oMedg@mb 3Mhmad&omadal godmbogzsmo
x31bJ300b Longby.

3Mod&oinma godmygbgds. b6700Ldngho  gangd&Mmaggdebosnmo  goMmsdljdbymals
m3@&ndomyMmo 3Mmad@nmgds Homdmyagbamos s3Mmommnmaoa 3b6mdgo0l gommgdy, Mmdmydogs
m30bsm30l god0bgnmns bMomgdal, 3MNld0L s §d3nMmaymo 3mmdmadal baboo. dson
d960b35 o3M33mMad@ds o Homdmeagbs yBMmm 3mad3sd@nmmo Lobono dgbadmgdgmo gobs
8amdg&Mmoymo 3Mmgmsdnmydal gaMmgo Hmegdnmoa sgdnon bmmadsemabydymao dsbgdobs



o 33moen d93s35emn 30ModxEmaonl bomabbol 8oh39670mgd0lL godmygbgdnl dygasco.
bafobbol dsh37670mgd0l 3odmygbgds Ladyomgdsl ndmgzs dm3sbnbmo domoman Mabgnl
8obbmagoomgos o soLmMYEGYMo, Bamomdocnn  LoENE]xdaLlsgsb  gobLbzszjdnm,
39393M3aMmmo  0bxzmmadsgns oo boddmozmal dbgosl bo3gomogdby. dgzs8snmmo
m3&00smyMmo 30M036E 0L dgdbab bazghmgdo s nbEym3zsmgdn. 8335930Mhma dngdol hm s
393585ME03mmn Mm3EndnBagnol SAMEsbY.

930093200L LOBYLEI (DGYNIMMOS) . BodMmdolb 3Mmogd&ognmo bofoamo dmogs3L
Mo8cegb0dg 9@&o3UL:
o) dMo3s - 3gbgMmo@mMoabl (3gnMg bonddmazmol) Esdboyd.;
0) dfmo3s - agbgmo@mmal godmbogmamo YbozghmbsmyMmo LEJIbol dgddbs, Mmadymogs
LodNamMYdSL ndmy3s MmgmE dMa3znm sbJ3] 3369MoGmMnm Mg1g08d0 godmozsmb dmeymo
56 bygegmon bndydo;
3) 8o8mEnl 3gonmenionl sd1nds3]ds, Mmdgmog Lodyomydsl ndmy3zs dMmszs - ggbgmodmMmo
899mo@Eamb, MmagmmE bmadnbsmyMm sbJ3g7 933Moe Myx087000;
© )agbgho@mbyem Mmgyag0ddn dMmozs - gJbghmodmMmols y3gmo Logofm  3oMadg@EMgdol
3x30JL0MYOS S SbosMaBal AsBomgds, Badmohsdmozmoma Lsdndomgdol AsGomyds
LodNOmMYdSL ndeMg3s d735MMo ;gMMoNmMn S 3Mad&ninmao dmbsEgdgdn S go353300MM
dgLodsdnbo slizzbgodo.

LOdNToMU d3MMBIENS: LoaobgmEsgom Bsdhmdnls dofmoosn dgegaadn dmblLgbgdnmo ngbs
Ly LEYEIbMS Laghosdmmalim 3mbazgmybingdbBy:

- emd@mmsbEo aods dsolyMmoady, bgamddmasbymo LGY-ob 3hmygbmMmo Bnmed gmdnsbady
,90MEMMON6mM0 dMo3sl 396E Mm@ mMmdn nbEgamamgdnmo dmazs-gabgma@mmmymo
dmHymdnmmoal 30Madg@&Mmgdol m3&ndnboEns” dmbLybgdsms ogbBoligdo 25-26 dsnbo

LS EIbEMS d7-12 Loghnsdmmobm 3mbxzgMmybins Mmdogmabin 2018 §. (17-19 ).

- omJdBMMmsbEn mods onbymady, ds35ma3mn g8 gobsmns baemaddm3sbyma LEn-ob
sbmEnmyxdymo 3Mhmagbmmo BPMmsd gmdnsbndy ,,Lasznsgom dmszs-ggbgMmo&mmymo
dmHymdnmmogdnl sdmmgd@adal m3&ndnbsgns 30bndsenyma dsbnom s
amad&mo@gdbognmo dobammydno’” dmblLgbgdsms cgbaligdn 28-29 dsnbin bLGNIbE M d3-13
LogMmonsdmmabim 3mbazgMmabins mdogabin 2019 §. (39-40).



9 db737 LLY-0L Lomg@mmm Lodgmby ngmMmoym-37b39M0d76ESMYMo
33tmJ33/3mmmg3093700L Laboo.

310mm035(30300: abgMmEsgnol domomasn dsbaamgdnl dobge3znm godmg33ybydnmaoas 4
LSd73609M0 AMMAS S 1 3godmambgds M8bsd3EMMIOMSb gMmmo

1. 5. 8s0byMady, m.8s0bnMmady 35@abG0 3edmambgosty GE P 2017 6732 B ,,L593mb@w60s60

AMOdMOGodEH0E0 dM0Z5”
2. A. Maisuradze, L. Maisuradze, Z. Gobianidze

PROCEEDINGS OF MECHANICS 2016 The International Conference on Mechanics 2016
OPNIMIZACION OF DESIGN SCHEMES AND PARAMETRES OF MOTOR-
GENERATORS FOR AVIATION GAS TURBINE ENGINES (163-170)

3. A. Maisuradze, L. Maisuradze, Z. Gobianidze

,,OPTIMIZACION OF DESIGN SCHEMES AND PARAMETRES OF

MOTOR-GENERATORS FOR AVIATION GAS TURBINE ENGINES’®> AIR TRANSPORT

Aviation Universitty of Grorgia Nel1(12)/2017 TBILISI (79-89)

4. pokTopaHT Jlawa Mawucypaase, 3ypab NlobuaHmase ,,Bonpocbkl npeasapuTenbHOro pacyeTa

ONTUMANbHOTO 3/IEKTPOMEXAaHNYECKOro NpeobpasoBaTena SIHEPTUM C MOMOLLLIO CTEMEHHbIX

noKasarvesniel reomeTpuyeckoro nporpammpoaHunsa’” ENERGY Ne3(91) mmdommabon, (30-32)

5. G. l. Mamniashvili, D. . Gventsadze, L. N. Rukhadze, L. A. Maisuradze

WORLD JOURNAL OF CONDENSED MATTER PHYSICS (30b5009b6bo6gdmwo g3o®Bozol godgdml dbmgwom gw90bsgro
)

Fabrication of polymer magnetic nanocomposites containing carbon nanoparticles doped
with cobalt nanoctusters and study their conductivity, self -healing and adhesion properties

LodIomUL AMENEMOL. LaobyMm@ogom Bodmmdn dgEag0s 5 M130L539b, godmEydnmos 145
B0 330MBY o IM0Ea3L 76 bobobLL, 7 sbMomb. godmygbydymo cnodgmodymab boo
dm0Eo3L 31 sbobyamgosl.

MmgBoymady

LonbymEsgom 6odtmadnls ,,85305(30M S0MEMonbymo dfMms3900bs30L
Jmad&mmdmoezs-ggbgmodmmymo  dmhymodommodgdol  3oMmadg®madol  m3E0dnboisns”’
dofmoosen d0bobos Lodsghm bmAosemgdol somEGYMoOnbym dMmse3xddn  gsdmygbgdnamo
Jmad&mmdms3s-ggbgmEGmMmmaon dmHymodnmmogdnls s @gMmbs@onmaon 35M036E 0L
©33Mmad&g0s o sdbogds Mmdgmoi  gesdmbbhgymo  0gdbgds  gondxmodgLgdnmo
3obsLnsdMgdnm, 3gmdme dosmsmo Lsndgemono, dgnMmy AsbogodsmoBgdnm, bszmgodn
030000M0M701NMgd00 s bb3s.



bodoghm  bmdomgdal  LoagMmyabmLbm-Gadbnsnma  Amboigdgdol  ™30LMOMN35
3990xmoglgdol dnbBboomy  Abmazemom  Losznsgom 0bEnLGMool  dogm d7381ndo3307M0Y
,,0000M03bs JmMmad&Mma3niomadymao cn30dxzmnbozal’” 3mbEgxEns Mmdmal MysmaBsznal
3Mmomy8o&Mm Loznmbadl 7393d0MmEIds SoMENMONbYM dMms330dn sbgdymaon dgdebogymMmo
©3b530Mg700L d7330My0s (06 Bson Bonmnsbo smdmazbzms) MmABgmog nbomygds 30M3gem
d9000b333500 Losdsghm bmdsmegdol gmad@®mm 333006  33mon s d3cdn3n ©jbol
8969MoBmMadal s dgmmg d38mb3g3sdn gemgd&m god3g0al (bEsMEGyMm-ggbamaBmmal) 56
Lodoghm dod3g00L LoLEJG0L 3356d7300lL (Lodsghm GYMoONbs s FobMLb y353d0MydNMN
300mMabyMmo  gdosEgd300) od3maBy MmAmgdng dmgdggdsdn dmENsb somEGymdnbnmao
dfms3300L MmEMMgdnsb gosgdymo bLonddmozmno. Nbs snbndbmb, Mm3 nobenglio Gondol
Lodoghm bmdosmegdal gmgd&m3zgdnls gobMmeaomo dmobm3bol sbs3doymaznmydms
3369Mo&mMMydnm godmadndazsdnmo boddmszmygdo gobnbmgmom nbBMmgds. sbg dsgsmoms
0y 300330 0smd0b badsgmm bmdsemgdol Boeing 737 Original s Boeing 737 Classic
Gnhom336Bomo@mmym dmo3gobg CFM-56  ©oygbgdyman gabgmo@mmgdols Lnddmozmy
d7000336s 40 338-L, OmII3bm omomdnl Boeing 737 Next Generation-by oMmbgdymo

8369MsEmMgonl Lnddmazmy gonbomes 90 33@-7, bmmm Lodsghm bmdsene  Boeing 777—

300ER-0b  @yMmom3gb@omodmmnem dmo3gdbg General Electric GE90-115B (510 36)

©1yY96307em0 0gdds mMo ggbgmao@mmMmo s omnomanmol bonddmazmy dgoabl 250 33@)-b.

B0mo  smbodbymol  gom3smobHobgdnm  Losznsgm  soMmEGYMO0bymo dMms3300l
A3d603nM0 s LsgJL3MYSsEIEOM Tobobnoscmgxdmadal 8xdamdn goyndxmogbgdol dnbBbom
0056379 mboos dmbgl  ged3300L LoLEJAoL o dabgMmodmMymo dmHymdommdgdal
06@&8M0Mmyds dMy3g00lb 336G nmMBmMal s 3md3mabmMgdol 3356d7yddn (MmEmMIddn o
o0 dgLodsdal 3mM3YLyddn) Momsi NBMYB3gmMymazamo 0gbgds domomo g6gMaxEN3YMO
Loddmo3zmgadal Mgsmabogns 377obngnmn Ebs3sMagdal gomgdg. sbgman 3MbLEMNIOoNMON
39050y3g®0mgds  Loxwydzgml IyMmob 3odMoEnmo sSoMEGMOnbymo  dMmo3zsl  d7Jddbols
MyomnbBaEol Mmog dommbg 860336gmm35b0s MmagmMmi g3mbmdonmo sbJ3g g3memmagoymo
035mbsBMoboo.

dMo35-39bgMma@mmne dmHymdommods bdofm dgdombszgzsdo  godmoygbgds 87cdn3o
©960L 3megd&mMmmo dmo330n 8ndn3n 85360@J00L sabBbgdnm. 58 dx0mb3g3sdn MYB



Mmmdgmdoi gobomo3lbgdymos gmgd@hmagmogbomadn  Homdmoggbl mMmEmMmL, bmenm
0ycdn3n 853603700 dmmo3LxdYMOs LGsGMMAn. 58 dMo3g0L goshbnoso domomo 873 o
dgndmaods godmygbgdymo 03636 Lym3zmMdMo3]0oE. Fomm bozmmszsb dbomgl B0g73ymbgds
d9Lo-3mamgd&mmal 3396dol smbgdmos Mmadgmog JJbems@sgool 3MmEgbdo 033001708 O
Lognmmgdl dMmo3ol dndnbofmy MaAmbENL ho@omadsl, Mog LogMmdbmomo sysMmgLgdl
Londgemoal  Aoh373670gdL. sMLIOdMOJD sbg3) Bndn3n abal N3MBEIIE™M 376@0mMNMn
dmo330n Mmdmgddns ombndbymo bo3amm3sb30s smdmaxzbzmaos d7Ls-3megd&mMmnano
3396dnl 9733000 LosE G0 BYBIE0SL SLMYMId]6 EHMIBBaLEMMYMmO 56 GoMmobEmMmnmao
006376 mMMydn. 3 Jgdmbzg35dn mbBal gmogbomadn Ammo3LxdYMONs LESGMMIn bmemm
Mm@&mmo d7a705 gMomn b MEd)bndg dndn3n 3sgb0@nLogsb. bmdamns sb337 33MaE0
©960L  LobgMmbnmn dMmo3s BGndn3zn dsgbo@xdocn Mmdmal  3mbLEMYJEsns dEnMyE
3obbb3030070s 31dn30 3160l YIMBEGIIEM 306G MM dMo35Logsb.

smbndbymoal 39035emnlbfnbgdom dm@Eg0nam Lodndomdo gobboomymoy
0790030305860 9005060 (Fomommo &gdbognm doh3gbgdmnsban) 3amobingyfmo dglmnamgdol Lodo o6
0M335M33BS 33eMaen 160l Y3MbESIB0 dMo3s-3gbgMmo@mma.

035bMsb V353d0Myd0m, MmA MmgmMEz dyedn3n gbol sbY3g 33Mown lbol dMmozs-
8969Ms@mMnm dmHymoogmodgdal domamoa bdgju3mYsEogam dobsbnscyxdmgdal dobsmgdsc
0600d3bgemm3s60 Mmoo s30bMoson dydn3 Togbo@gol sdoEmd dmExdnm Lomd@mm
B6odfm3dn oo ynhmomgds 5J3L eomadmdaman sMLgdnma 3ydn3zn 85gbn0E700L dgsmmgdom
3bseMaBL MMMgd0E IFBEIOYMO 3M0sb Mmammi 0d30000 dnfams (bgmenynd-m3nbs-0mmo
Nd-Fe-B, ULodsmoyd-3modsmm@ol SmCo)  obJ3g 0830000 dofoons TgBosmgdol sMd78339wm
9mM376@700b53506 39Mdme, 3MdsmMEal bsbmadszommgdal d5Boby 9709053301 Ma sbasgmo
&3d6mmmagngdoom (Jodoynmo omgd3nl 3gonmen s smEInmn Gammoo gbmo sfbgbznl
dgomeon). Mmmgmhyg @omoomos 0830000 dofocs  Fg@omgonl  dxbsebmodgdnlogsb
s3bogdymon dyednzn 853603700 domomo 0fomdmgds hobgomdn o MmIgmabByoss
LodYBMM BSLgd0 gobonl 8337000 MY]x370L. dJgsb godmadwnbsmg omgabsm3znl Abmazenaoml
£00y306 Lodybnghm HMgaddo dombg sd@nomnmns 8ndnzn dsgbn@gdol Bomgds Mmdgmmass
8399hB0s 3MbgdN 35860EJ0N5b FnsbenmadymMa Fobsbnocgdmgdn dogMmsd oM d703s330 (o6
dg03o336 9oy Momegbmodom) 0d3nsc dofoms gmydgbBgol. MmmamMmi 30M373mMods
390m33em0dds shH3760 JoMmmnzgmo d73bngMgdol dngfh BsbmEJJbmemangdoo 87381393300
0900030 35860&700L 6081700 MMMIONE EIFBOEIOYMAN 3MNS6 nd30500 Tafoms TgBsmgdals



oM37033300m 93763 700Logeb Bmagngho 3mA3mbyb&gddn  sma8s&g0056  0d3nsmB0foms
09&om00l  gmg836E&700Logeb OdBaEIdYMM  Togbn@gol, dogomomoe LoosBoo O
9505 3H9339MoGH e a5dmygbgdgddo 250°C-Bg Bgz0m, Lowsi NedFeB dsbo@gdol
399mygbgds 96 MOl JgLodEgdgero.  5d9sb  godmdobsry b Logombo  doenrbg
3JBHMOIMH0s  ©s  dmombmzgl  dglvdsdol  dserobbdgzsls Moms  3mb3MgBH o
99b3960896GHOWMEO  IM535-3969M9BHMOMWO  IM{IYMIOWMBOLIMZOL  ITBIPIL o
365d3H03Mw9© 2590350 ™L 3dogo dogbo@gool bodmdmdo 083050 doffsms s6899339¢0
3939w q00l 9eqdgbEgdolb do69dg.

amad&mmdmmszs-ggbgmgma@mmmyma dmHymdommool m3@ndsemnma 3hmad&omgdol
3MhmEgbo dgeagdos mMmo J&e30bogseb. 30M33m 9@ o3BY gobbomnmaoas dmszsmimodgmondnsbo
o0mEsbs, Mmdgmoi odmgzs LOdNsmMIdsL  MedMmse3zn SMLJdYMN dMo3s-3xbgMma@mmgdnl
G03700506 o30mMhomon  H336030L  LobnMm3zgmmo, Loyigogbm 39M0sbGn. Tgmby 3Bo3bB)
390mygbgdnmos  3MmgMmsdomadnls dgomgdonm  0vbosdymmiy  dgomegdon, 3gMmdmeo
3amdg®moymo 3hmagmsdnmmgdol dgoxmen. ggmdgdmmoymo 3Mhmamsdnmgdol godmygbyds
LodNamMYdSL ndeng3s AMdlxdbmb ganmdsmMMo M3GndseyMo 30M0306E0 S EI333MmIJGmMm
dfMmy35-39b6gMa@mMmon gamad@mmEgdbogymo dsbaggdals dsbgdnl nbodaboisnno.

3am3gdmoymo 3fhmgMmsdnmydsdo 399mygbadnmons domamn bofobbol
3obBmgemgadymo LoenEygdn, 3gMmdme dMszamo 3mMool dnbbmdMmonzse dxdbBmyEs3n
xbJsool bomobbol dsh33690mad0. sMmbodbyman bomolbol doh3gbgdamgdn Ladyomgdsl
0dmg3s sMbydnmo 0bxzmmMIsEgns do353MEImmo Lb3ssbbzs bLoddmaozmal dLas3L dMmozs-
3969Mo&MMYdBY.

dnobBbmomonzse  d90bmys3n a3mbdgool  Ladyomgdono  dMo35-336gMoGmMals
do0gds®03nMmo dmegmols dgddbs dgLodmgdgmo gobs Aol dgdga Mog 3MAdnbssnym
LEomdn dodmygbgdnman 0gbs gdL3gMNdgbGNL  oglads, MaagMaboyma sbomabBo o
000785303900 LSSBGOLEN30L SMbgdnm byfmbgodo.

bodm3dn Jgdbmnszn ByYbJE0xd0, Mmammoss dsgbodnmo s gmaddMmnmo
©8bs30Ma700, Lnddmozmabys s domagn JogEgd0L 3MIBNENI0BN, FoM3TYIMO EJIESMIONL,
05800 Maod@omgdol o ©3bged@omgdol goobnMmgdol  &gd3gMmo@nmgdon s o.0.
Pomdmeggbomons  gobygbgdnma bobosomol mMosb3gdal  Ladyomgdoom - 9.5, bamabbol
0oh37670ad0m. Gomn godmygbgds Lodnsmydsl ndmg3zs 0bxzMMIdE0d do393MEIMMO ghono



&030b Lb3sslbzs Lnddmoezmals dMo3s-3xbgMmo@mmgdby. sbgon dogmds 3Mmmgd&nmgdal
LoHyol gBEO3bg LogMmdbmdmMo s35ME03730L M3EndseyMma 35MNsbENL 3m3bsl, Lodysmydsl
0dmg3o nmao dgznmhomao sbsamo mmogb&ofmo s dgbodsdobs sbsgma Lodngdm Loagnmm
06&gM35mmadn 33mMon  LnENElgdoLsm30L. m3ndsemyMmo 3Mmad&oMmgds hs@omgdnmons
303309FHgOMo  ImEIoMmgdol  3OMaMedmwo  LoLEYdols  Matlab/Simulink-ol
300myqbgdom, Mmdgmoi  Lodyomgdol admg3zs EsgMmznmo  ogmMmoymo  Fsbsgms
39393M3ymMmmo dbga3l Lb3ssbbzs bnddmozmals dMo3s-gabyMmo@mmgdby.

16039MLsemyMo  gdL3gMndxbEomnmn  LAJbAL Loadnsmgdoom hs@omes  dMmo3zs-
3369Mms@mMmnan dmeamol godmbszsmon 3sMydg@mgonl godmizmgss, JhoBsBs, MMBIBY Y
LodxsBY 8.d. M]300700L dgdcnb3zg3s00.

LoabghBosom  bsdbmdo  Lodnomadsl odmg3s  LogMdbmdmoE  gozsomemeo
3Mmmgd&nmgonlb Hobosbfamo gBo3g00 Jemgd&mdmszs-ggbama@mmal m3&ndsemma 30Msb@nls

daLogd0dbymyco.

Summary

The main goal of the dissertation is to "Optimize the parameters of electric motor-generator devices
for aviation turbine engines"is to design and manufacture of alternative versions of electric motor-
generator equipment used in aircraft turbine engines, which will be distinguished by improved

characteristics, in particular high reliability, small mass, lower cost and more.

In order to improve the quality of aircraft technical data, the world aviation industry has developed
the concept of "fully electrified aircraft”, the implementation of which is related to the reduction of
mechanical losses in air turbine engines (or their complete elimination) spent in the first case In the
case of power generators and, in the second case, electric jets (starter-generator) or air junction
system knots (air turbine and related gear transmissions) that come into operation with the power
transmitted from the rotor of the air turbine engines. It should be noted that the capacities
generated by generators are steadily increasing to meet the increased demand for the latest types
of aircraft power supplies. So for example, if the power of the CFM-56 generators installed on the
first generation Boeing 737 Original and Boeing 737 Classic generators output power was 40 kW, the

power of the generators on the next generation Boeing 737 (Next Generation) increased to 90 kW,



and the Boeing 777 —300ER with turbofan engines General Electric GE90-115B (510 kN) have two

generators and each has a capacity of 250 kW.

In view of the above, in order to further improve the technical and operational characteristics of
aircraft air turbine engines, it is advisable to integrate the start-up system and generator equipment
into the engine fan and compressor units (rotors and their respective housings) without ensuring
high energy efficiency. Such a constructive decision lays the foundation for the realization of the

creation of a hybrid air turbine engine, which is very important both economically and ecologically.

As a motor-generator device is often used constant current collector motors with excitation of
constant magnets. In this case the nozzle in which the electrodes are placed is the rotor while the
permanent magnets are placed in the stator. These engines have a high activity coefficient and can
also be used for servomotors. Their disadvantage is the presence of a mousse-collector node which
wears out during operation and requires ongoing engine repair, which significantly worsens the
reliability. There are also DC non-contact valve motors in which this defect is eliminated by replacing
the mousse-collector node where their function is performed by transistor or thyristor inverters. In
this case the nut windings are placed in the stator while the rotor consists of one or more permanent
magnets. It is also known as a variable current synchronous motor with permanent magnets whose

construction is slightly different from that of a DC non-contact valve motor.

Considering the above, the given work discusses the contactless motor-generator of three- or multi-

phase alternating current of high-performance (high technical performance) classic performance.

Due to the fact that permanent magnets play an important role in obtaining high performance
characteristics of both DC and AC motor-generator devices, therefore in this doctoral dissertation
much attention is paid to the comparative analysis of existing permanent magnets. Ned-Fe-B,
Samarium-Cobalt Sm-Co) is also made from non-metallic elements of rare earth metals, in particular
with new technologies developed on the basis of cobalt nanomaterial (chemical precipitation
method and hot pressing method with kick wave). As it is known, permanent magnets made of rare
earth metal alloys are mainly produced in China and on which market prices are experiencing sharp
fluctuations. Therefore, it is very important today in the world's leading scientific circles to obtain
permanent magnets that have characteristics close to existing magnets but do not contain (or

contain in small quantities) rare earth elements. As the first research showed, the samples of



permanent magnets developed by Georgian scientists using nanotechnologies are also made of rare
earth metal-free elements. Therefore, this issue is very urgent and requires appropriate efforts to
make a specific experimental engine-generator device and to practice a sample of permanent
magnets without rare earth metal-containing metal elements. For example, in cheap and high
temperature applications above 250 ° C where Ned-Fe-B magnets cannot be used. Therefore, this
issue is very urgent and requires appropriate efforts to make a specific experimental engine-
generator device and to practice a sample of permanent magnets without rare earth metal-

containing metal elements.

The process of optimal design of an electric motor-generator device consists of two stages. In the
first stage, a multi-criteria task is discussed, which allows us to choose the best option we want from
the many types of existing motor-generators. In the second stage, relatively modern methods of
programming are used, namely the method of geometric programming. The use of geometric
programming makes it possible to find the global optimal option and design the motor-generator by

minimizing the masses of the electro technical materials.

High-quality generalized values are used in geometric programming, namely quality indicators of
functionally limiting function of many variables. These quality indicators allow us to disseminate the

available information on similar generators of different capacities.

Through the purpose of limiting function, it became possible to create a mathematical model of the
engine-generator after the experimental style was used to plan the experiment, regression analysis

and existing methods of mathematical statistics.

Limiting functions in the paper, such as magnetic and electrical losses, power and efficiency
coefficient, overlap temperatures of individual details, conductors and conductors, etc. It is
represented by the numbers of the separated character - the so-called with quality indicators. Their
use allows us to disseminate information on different types of power generators. Such an approach
greatly simplifies the search for the optimal option at the initial stage of design, allowing us to easily
select a new landmark and consequently new search required intervals for variable values. Optimal
design is carried out using Mat Lab methods, which allows to distribute the accumulated theoretical

material motor-generators of similar different power.



The solution of the solution parameters of the engine-generator model, single-phase, two-phase and

three-phase, etc. was carried out by means of a universal experimental stand. In the case of modes.

The dissertation allows to significantly simplify the preliminary stages of design to create the optimal

version of the electric motor-generator.
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