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BeAyuleft opraHr.r3arlr4r4 Ha Ar4cceprarlrroHnyro pa6ory Hut<urusa fluuca
Ioprenuua (Brltf,Hue xr{Mr4qecKrrx rexHoJrorprfi y4arr :atrfl yrnepoAcoAepr{arrlr4x

3arpr3HeHr,rfi Ha (PII3r]Ko-MexaHrrqecKr.re cBoiicrBa AeraJlefi I43 TIrraHoBoro oIIJIaBa

BT20>, npeAcraBneuuylo Ha cor{cKaHr4e yr{eHofi cre[eHrr Kanrlr4ara rexHr]qecKrrx
HayK rro cneqlraJrbHocrr4 05.16.09 - Marepza,roBe.4errue (uaruzuoc:rpoenze)

Arrya,rsuocrb pa6orbr

Ha cero4uxurH[fi AeHb rrrraHoBbre clJraBr,I f,BJrtK)Tc{ oAHI4M I.I3 Hal46oJree

AUHaMUqHO pa3Br,IBarOqr4X KOHCTpyKTIfiOHHbTX MarepuaroB. EraroAapr B6IcoKoMy

KOMlneKCy CBOfrCTB B ,qOCTarOrrHO TIZpOKOM I4HTepBaJIe reMfleparyp r1

rIocTotHHoMy Irx coBepIIreHcTBoBaHI{Io TI4TaHOB6Ie CIJIaBbI HaXOAf,T BCe HOBOe

rrpvMeHeHue B pa3ruqHbrx o6racTrx rrpoMEIIxJleHHocTLI. HeyKJIoHHO paCTeT I,I

IOJrr npr{MeHeHur TuTaHoBbrx clJIaBoB B KoHcTpyKIII{u ra3oTyp6I4 HHbIX

ABr4fareJreft u ycraHoBoK. Elarogapr BbrcoKofi xaponporrHocrrr rr4TaHoBLIe

clllaBa [plrMeH-rlroTct AJI' I43roToBJIeHUt JrOrIaroK, AITCKOB, KOpTIyCOB I,I MHOII{X

Apyrux AeTanefi KoMnpeccopa Hr43Koro u BbIcoKo AaBIeHI,Ls. B nacrox[1ee aperur

HaKOnJIeH .IOCTaTOqHO oOlblIIOfr OIbIT rIpnMeHeHIr{ [CeB.{O arbOa-TLITaHOBbTX

crrraBoB B KoHcTpyKrlr4r.r ra3oTyp6r4HHbrx ABVraTeJIefi, OAHaK , Ha psly C sTIrM B



nl4TepaType AocTaTor{Ho nJroxo ocBeqeHEr Bolrpocbr BIrLlg]JLrfl pa3nr4rrHoro pola

BHeuHHX $arropos, Bo3ufiKatoultlx nplr 3KcnnyarauHH H3neJtufi, na cnoficrna

cnJIaBoB AaEHOTO KJIaCCa. I aK [paKTUrrecKI4 He II3TIeHO [OBeAeHr{e TI,ITaHOBbIX

cnJraBoB B ycnoBI4.sx o6pasonauua Ha r,rx noBepxHocrr4 gKcrlryararlrroHHbrx

:arp.asueuufi nprl noBbrrrreHHblx TeMrreparypax, a raKxe He oIIeHeHo Bo3MoxHoe

Herarl4BHoe BJrI4tHI,Ie MeroAoB y4aneur4fl AaHHIIX rarprsuenuft Ha pa6oq[e

xapaKTeprrcrr4Kr4 crIJraBoB. B gToM orHorrreurir4 Ar4ccepraqr,roHHafi pa6ora

Hururltra f.IO., nocnxrqeHuar r,rccJreAoBaHvro Blrrtsnt4e xl,IMr.rqecKr4x rexgolorrzii

y4aurc:urrs yurepoAcoAeplKarrltrx :arpr:ueuzfi na Sraeuxo-vexaHr4rrecKue csoficrna

Aera,refr v3 Tr.rraHoBofo cnnaaa BT20, o6la4aer uecovuengofi Hayluori

aKTy€urbHocTbro.

06111aq xapaKTepr{crrrKa pa6orbr

B naqane pa6orbr npe.4craBnen au€Lrrr{rvrrecKrr o6:op nureparypLr, B

KOTOpOM AOCTaTOqHO TTOJIHO paCCMOTpeHbr BOnpOCLr, CBr3aHHbre C 3arpf,3HeHr.reM

uporovHofi rracrr,r KoMnpeccopa, a rarcKe Bo3Molnnue cnoco6lr zx y4a:reuux. llo
pe3yrbraraM aua,rruruqecKoro o6sopa rpaMorHo cSoprr,rynuponaHEr rler6 lr sarya'<ul

I.ICCJIeAOBaHAt,

B KarrecrBe o6rexra lIccreAoBaHI,It ntr6pau AocraroqHo

pac[pocrpaHeuHrrft xaponpo.rHrrft ruraHoarrf cnrae BT20. B KaqecrBe MeroAoB

14CCIeAOBaHI4.S B paOOTe r,rCrlOJrb3OBaHbr OrrTr{rrecKar rr SJIeKTpoHHarr Mr4KpocKoIIvr,

peHTreHocrreKTpa_rrbHErr{ MrrKpoaH€urrr3, 14 3MepeHrre MrzKpoTBepAocTn,

[repoxoBarocrr4 noBepxHocrr{, KoHTaKTHo[ pa:uocru rroreHrlr4aJroB, r,r3MepeHlre

cMaq[BaHue [oBepxHocTr.r np[noeM, a TaruKe r4cfrbrTaEfifl Ha KpaTKoBpeMeHH]aro v

AJTUTeJTbH)aro rlpoqHocTb.

B zccle4onarerucroft -r,acrlr pa6orbr npeAcraBJreubr AaHHbre rro

eQQextueHocrll oqllcrKrl floBepxHocrrr o6pa:qon ruTaHoBoro cnrasa BT20

sapy6eNHrrura lr oTeqecTBeHHbrMrr pacTBopaMrr oT yfJrepoAcoAepxaiqux

TaKxe,qaHHEIe rro Koppo3r4onnoi arpeccllBHocrrr, rcflonb3yeMr,rxzarpntuenufr., a

pacrBopoB. 3$$exruruocrr, yAareHr4q 3arpr3ueHrrfi orleHeta Br,r3yaJrbHo 14 no



PC3YN6TATAM XI4MI4IICCKOIO AIJAJI]d.3A IIOBEPXHOCTI4, HA OCHOSAHI,III IIOJITIEHHEIX

,4aHHbrx aBTopoM nrr6panu nav60lee eoSer<runnrre pacrBopbr 4lx 4a-,rruefturnx

ucc:re40naHufi. B eu4y orHocr.rreJrbHo errcoKoft Koppo3r.roHHofi arpeccr,rnHocrz

HEKOTOPbIX PACTBOPOB ABTOPOM OIICHEHO BO3MOXHOE HETATI4BHOE BIILI'.:,j']1,E

pacrBopoB Arrs y4urelJr4fr. :arptsuenvft Ha 'ronorpa$uro noBepxHocrrr,

MI4KPOTBEPAOCTb IIOBCPXHOCTI4 II NOTEHIII4€UI IOBEPXHOCTI,I. C qCIrrc OI]CHKI,I

BO3MOXHOCTTi [poBeAeHr,Ir rrairKLl or{HUIeHHbTX 4eralefi l{ccJrenoBaHbr

xapaKTepr4crrrKr4 cMaqr4BaHrrr noBepxHocrra o6pa^:qon npr4noeM BlIp16. B pa6ore

TAKXE IPI{BCAEHLI AAHHbIE IIO II3MCHEHI4IO MCXAHLII{CCKIIX XAPAKTCPIZCTI,IK

o6pa3rloB rr.rraHoBoro cnJlaBa BT20, oqurqeHHbrx or yfnepoAcolepxaqvx

sarpxsneurzft. B gar; oqurelruofi uacrra pa6or6r rrpoBeAeHo onpo6oaaHze

nrr6paHuoft rexHoJrorurr yAaJreuvrfl. yrnepoAcoAepxarrlr4x :arpxsneuufi

KoMnpeccopHbrx JrorraroK c nocreAyrorqr,rM olpeAeneHr,IeM HeKOTOp6TX CeOftCrn

noBepxHocTr4.

Hayunar HoBrr3Ha pa6oru

B pa6ore loryrreHbr gKcrrepv MeHTaJrr,Hbre AaHHbre no r.r3MeHeHr,IIo

IIOTCHIJI]AIA NOBCPXHOCTI,I B 3ABI4C}IMOCTI4 OT BI,IAA IIPI,IMCH'EMOTO PACTBOPA.

lloxa^:auo, rrro, HecMorptr Ha s(f $exrr.rnuoe yAaneur4e sarprsuenufi c

loBepxHocrlz rr4TaHoBofo cfiIraBa BT20 npovt cxo4zr ner.rs6exHoe cHI4 xeHr.re

rIOBEPXHOCTHOTO NOTCHIII,IAJIAT qTO CBUACTEJIBCTBYET O IIOHI,IXEHI4I4 AKTIIBHOCTI{

IIOBEPXHOCTI,I. YCIAHOBJIEHO, IITO HAI4MEHbIIIEC CHI{XEHEC AKTI,IBHOCTII

o6ecneqzsaer rexHoJroru.r c ucnoJrb3oBaHueM pacrBopa ua noguofi ocnoee op I .

l aKxe B paooTe oIIeHeHa BO3MOXHOCTb ra3oHac6rrrleHr.rr [oBeDXHocTr.r

TI{TAHOBOTO CNJIABA BT2O NPOIYXTAMI,I XIIMI4qECKI,IX PEAKIII4%T., NPU YAANE:FILIj1-

yrnepoAco.qepxaqr4x oarpxanenr,r ft uccJreAyeMbrMr.r pacrBopaMrl. ycrauoareuo,

qro rz3MeHeHr4e Mr,rKporBepAocrr4 oquqeHHbrx rroBepxHocreft ne npeerruraer 5 oz.
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flparcrnuecrcaq 3HaqrlMocrr pa6orrr

llo pesylrsraraM rrpoBe,qeHuoii pa6ortr pa3pa6oraHbr peKoMeHAarltru no

6e:onacnouy r.r e$SerrznnoMy yA€ureurrro yrnepoAcoAepxanlr4x aarp.usHeuilfi c

noBepxHocrr4 Aera,reft LI3 TrrraHoBoro crrJraBa BT20, Koropbre Moryr

llctroJrE3oBarbafi. npv npoBeAeHr.rrr peMoHTHLIX OnepaqZfi Ha orerrecrBeHHbrx

flpeAfipurrr4.rrx. Kpoirae roro, v cnoJrb3yeMbre n pa6ore [o.4xo,q6r r,r MeroAbr

r,rccJreAoBaHr,r{ r.toryr 6rrru rrpuMeHeHbr 4lx nrr6opa rexuolorzfi y1La;rcHvfl

yfJrepoAcoAepxa llIX 3arpr3HeHr,rr c [oBepxHocrl4 Apyr]IX MeraJrJlrlrlecKrlrx

MaTepI{a-IIOB,

{ocronepuocrb pe3y./rr,Taron pa6orr,r

Ocuosurre HayqHbre B;IBoAbr, [oJTyrIeHHbre B ArzccepralluoHuoft pa6ore,

IIOAKperrJrrroTcr KoMrrJleKcHErMrr vccreIioBaHl4tMr,r MaKpocTpyKTypbr,

xI4MLIqecKoro cocraBa, ceofrcrs floBepxHocrlI I4 MexaHIrrIecKI4x cnoficrs

Tv raHoBoro cntrasa BT20. Bce uccJreAoBaHlrf, n pa6o:re rpoBeAeHbr Ha

coBpeMeHHoM [oBepeHHoM O6OpyAOnaUUV C ABTOMATLT3T4pOBaHHbTMIT Cnoco6arr.ru

pen4crparluu, o6pa6orru rr [pe4craBJreHr4r r.r n$oprr.raqr,ru. Cran4ap.rnrre

rrc[6lTaHr4lr [poBeAeHbI B COOTBeTCTBTZU C rpe6on aHrrsMLl rocy.qapcrBeHH6rx

cTaHAapToB.

3aveqanHq no pa6ore

1. He coscela noHrrHo, qeM orrpelenrrcx nrr6op ucrroJrb3yeMrrx n pa6ore

oqr4qarcur4x pacTBopoB.

2. finx HeKoropr,x pacrBopoB He yKa3aH TeMleparypnbrft uurepnan

o6pa6omz.

3. IJenecoo6pa.sHo 6r,rro 6u nponecrrz vccrre1oBa:nLrfl Ha HecKoJrbKr4x

MapKax TI4TaHOBbIX CnJIaBaX pa3II,LlIHbrX KJIaCCOB.

4. llpu [poBeAeHr.r]r pa6or npzveHr4TeJrbHo K orrarKaM qelecoo6pa-:no

6ulo 6rt raKxe I4ccreAoBarl BJII,InHIIS xlrMl,IrrecKofo orruueHI,I.q Ha I43MeHeHI,Ie

qurnuvecr<ofi AoJrfoBer{Hocrr,r rr4TaHoBoro cnnasa 8T20.



C4elaunrre 3aMer{aHr4r Hoc_sr

HarrH)'ro ?I flpaKTr]rlecKylo rIeHHocTE

Arr cKyccl4 ouHrrfi xapaxrep r,r He cHr.u{aror

paccMarpr4 Baevof 4zccepraqrau.

3arclrcqeulle

.{rccepraqut Huxzrr.rna -{.IO. BbrrroJrHeHa Ha BrrcoKoM HayqHo_

TexHrrrrecKoM ypoBue r{ fipelcraBn.rrer co6oft 3aKourreuHyro Ha]nlH).ro

rcnarrzsirraqzoHHyro pa60ry, e roropofi Ha ocHoBaHr,[r npoBeAeHHErX

accle4onaHzft oqegeHo Blrvfl:r,Lre xpIMI,IqecKv x rexHolorlrfi ynaJ]eHLrfl.

yfnepoAco.4epxau[x sarpx:ueHaft na suszxo-lrexaHr]qecKv e csoficrna o6pa3qoB

TrzraHoBofo crrJraBa BT20 u na sroft ocHoBe paspa6oranu rexHoJrorlrqecKrrx

peKoMeHrarluir no oqr4crKe rroBepxHocrr4 4eraneil frA fipu peMoHrHo-

BOCCTaHOBT4TeJTbHLTX MeponpvflTuflx.

Pesymrarrr Arrcceprarlr4 oHHoft pa6orrr, BbruoclrMbre Ha 3aqrrry, npomnv

anpo6aquro ua 3 nayrHo-TexH[qecKr{x r<ousepeuqrzax, ony6rzxonaHrr s 6

[EqATHbIX PA6OTAX, B TOM qIICIE 3 CTATI.U B BCAYqVX PCIIEH3I4PYEMI,IX XYPH€UIAX,

BXOA{rqvX B [eperreHr, BAK. Pesynrrarbr Ar,rcceprarluouuoft pa60'ru voryr 6rrTb

I4CrrOJrb3OBaH6r n anzaquouHoft 14 sHeprernr{ecroft npolGurrJreHHocrr4 rrplr

Ha3HaqeHrzu rexHo.ltoflrr.T y Aure]lLrl yrJrepoAcoAepxatuax earp.asneHzft c geraleii,

I'r3foToBJIeHHEIX Ir3 TI'ITaHOBbIX c[.]laBoB, rlpll [poBeAeHI4I4 3aBoAcKofo peMoHTa

usnenurt..

Arrope(pepar z ony6ltr r<oBauHbre pa6orur roJrHocrbro orpaxaror

co.4epxaHrr e ArrccepTarlutr.

llo Ha) {HoMy ypoBuro, rroJr} reHHbrM pe3ynbraraM, coAepxaHr4ro v
oQopvreuzrc [peAcraBreHH afl Etrcaeprar\Lro:rt+afi. pa6ora yAoBnerBop{er BceM

'rpe6onauu-au n.rr. 9-I4 lloroxeua.s o npv cyxAeHr.t4 yqeHbrx creneuefi,

yrBepxAeHHoro llocraHoereHrreM [paBr.rreJrBcrBa p(D or 24 ceurn6px 2013 r.

ls 842, a ee aBTop, Huxzrr,tn -f,Hzc lOpreanq, 3acryr(uBaer [pvcyxAeHrax yleuoft

crerreHr.r KaH!v4uta rexHr4rrecKr4x HayK rro cneqrzarTbHocru 05.16.09

Marepualone4enae (lrarrrlrnocrpoenue).



Orerm paccvorpeH Ha sace1atnu ra$e4pu <Tepuoo6pa6orKa r{ $uszra
MeraJIJroB)) I{HcrI'ITyra IroBbIX MarepI{€IJIoB I{ rexnororr,rfi Yp@V, upororo.n J\b9

or 15 uox6pr 2018 ro4a. Ha 3acekatr4rr rpr4cyrcrBoB€rno rrJreuoB 24 us 27.

Pe:ylrrar:rr roJrocoBaur,rr: <<za>> - 24, [porr4B - Her, Bo3Aep)KaBrrr[xct - Her.

3ane41.rorqzfi naSe4pofi replaoo6pa6orr<u
u (furzrra MerarrJroB, upoSeccop, 4.r.n.
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