
, OT3bIB

oQuquarbHof o ofrfroHerrTa Ha AI4CcepTaIInrc lllapraQsoaa HypaQmon B aluxon

Ha TeMy: <<ougur<o - MexaHI4rIeCKI4e I4 XI4MI4qeCtcue csoficTBa UI4HKOBO|O CIIJIaBa

IIAMCg4 -l-2,5 c TLITaH9M, BaHaAI4eM u slao6uerra>), [peAcTaBJIeHIIyrO Ha co1acKagkIe

yqeHofi cTe[eHI4 KaHI{VIIIAT A TeXHI4TIeCKI',IX HayK IIO C[eIII4{tlIbHocTt4

2.6.1.7 - MarepuarroBeAeHl4e (rexnuuecrue uayru)

oqenrca aKTyaJrbHocT[ TeMbI AI,ICCepTauHoHHOTO [ccJreAoBaHnfl ' Hau6olee

[IllpoKoepac[pocTpaHeHueIII4HKIIoJIyl{u[BKaqecTBenoKpb.ITI4gIJIfl

rrpeAoTBpaIIIeHI4JI Koppo3I4I4 )I(eJIe3a I4 cfIJIaBoB Ha ero ocHoBe (craneft)' 
'{n'a 

erofi IISJII'I

pacxoAyeTct Ao 50 % ilonyqaeMoro IIpoMbIIIIJIeHHocTbIo qI4HKa' I{unxonaHue

HaHeceHI4e Ur4HKa vlrkr efo crIJraBOB HA rIOBepXHoCTb MeruurJII4rIeCKOrO tr3reIrvlfl,

IIpI4MeH.'IeTc.[/.tJLfl.3aIIII,ITbIoTKoppo3I4LIcTaJIbHbIxJILIcToB'IIpoBoJIoKlI'JIeHTbI,

KpelelrcHbrx AeTaJreft , IITUTefrMaIIII,IH U Upn6opoB, apMaTyprr u rpy6o[poBoAoB'

I-{uur<-anroMr,lH[eBbre cIIJIaBbI cepuv I]AM oTJII4lIarcTCs XOpOilefi

coIIpOTI4BnqeMocTbIo K KOppo3I'It4. Xorq O6qsareIrHbIM ycJIoBI4eM IIpI4 sToM AoJDIGo

6rrrr [peABapuTeJrbHoe HaHeceHI4e Ha Vx[oBepxHocTb ftuIbBaHlIqecKI'IX UOrprrlafi' 3rra

c[JraBbI aKTI,IBHo B3aplMoAeficreyrOr c 6o'r$ruuHCTBoM KI4oJIOT I4IIlenoqeft'

I-{nuronrrfi lureftnrrft cnnas IIAM4-1 I4MeeT xopouue MeXaHI4tIeCKUe CBOTCTBa:

IrpeAeJI [pOtIHocTnnpVpacTsXeHI{I4 cocTaBnrer 300 Mila, a oTHocLITeJIbHoe yAJIIIHeHI4e

rrpr4 pa3pbrBe - 1 o/o. Tenrneparypa fIJIaBJIeHrs. - 419,4 0c. cunaB Ttryq 14 yCTorrII4B K

Koppo3I4II, tIpI4Me rlfl.eTcfl nJlfl' IIpOLI3BOAoTBa oTBeTCTBeHHbIx AeTaIIefi' Bce

flepequc;1eHHble xapaKTepl4cTLtwI IIo3BOJII4JIII ctIJIaBaM UAM4-1 IIoJryquTb Inl4poKoe

rrplrMeHeHfie B pt|:}Horo poAa TIpoII3BOACTBaX'

corlacso focTy lg424-g7 , coAepxaHl4e oBI'IHIIa B III4HKe MapKu I-{3 4ocruraer

2,00h, KaAMr4.rr 0,zyo [r xeJre3a 0,lvo. Meraru TaKofi MapKI'I, KaK I43BeCTHO, tBJI,IeTC'fl He

KoH.II[u[oHHbIM'HeHaxoAI{TIIoTpe6I4TeJ]eft:j1-oTcrcAapa3pa6oTKacocTaBaHoBbIx

crrJraBoB Ha ero ocHoBe.f,BJr.f,ercr aKTyaJIbHoit sa1aueft. Co4epNaHue cBI4Hua B III'IHKe v,

cooTBeTcTBeHHo, B cIIJIaBe flo AaHHbIM' flpoBeAegrrrru HaMI,I cIIeKIpaJIbHbIM aHaJII{3oM,

cocraBJI.flJI O 2,5 tv..ac.Yo.

B QBflsVr c 3TrrM, HOBOMy CIInaBy HaMI4 IIpI4CBOeHa a66pesuurypa KaK

IlAMCn4 -I-2,5 (4%Al; lYocu;2sohPb). B nu:reparype HaMI{ He BbItrBrIeHbI cBeAeHuiI o



BJII4frr{VM AO6aBoK T4I'IA:HA' BAHA VX Vr HfiOl:?rfl KaK Jlefl4pyroxlefo KoMIIOHeHTa

Qusuno-xuMr4qecKr4e csoficrsa cIIJIaBoB cepvu uAM. I4uerorcs cBeAeHH'u

TeM[epaTypuoft 3aBrcrIMocTI4 repMoAI4HaMI4tIecKI4x QynrcUufi, JIerI4poBaHHux lI{3M

crrraBoB Zn5 Al u Zn5 5 Al.

crpyrcrypa, coAepll(aHlte n o6renAIICCepTaIII{U. ,{raccepralll',Ifl COCTOTIT VI3

BBe.UeHr,IJr, rreTbrpex fJraB, BbIBOAOB' CII4CKa I4CIIOJIb3OBaHHOfi JII{TepaTypbl I{ [pLIJIOXeHI4''

Pa6ora LBJISII(gHa Ha 148 cTpaHI4IIax, coAep)Kl4t 54 pucyuqa' 37 ra6nuq n 158 ucTorIHI4Ka

Jrl4repaTypbI.

Bo eeedeuuu v3rIOlKeHbI IIpeAfIocbIJIKI4 I4 OCHOBHSTe npo6neMbl LICCJIeAOBaHI4II'

o6ocnoeaua aKryarbHOCTb p a6 oru, pacKp bITa cTpyKTyp a AI4CCepTauI4pI'

BnepeoilzJlailepaccMoTpeHbl[poI43BoAcTBoII[cIIoJIb3oBaHpIeuIIHKaI,Iero

crrnaBoB; IIpeAcTaBneH o6sop [LITepaTypHbIX AaHHbIx B o6lacru renloQusl4rlecKl4x

CsOfiCfs n rennO€UKOcTI4 UIIHKa, aJIIOMI4HI4',MeIIw) CBLIHIIa, TLITA:Ha,BA]FlAIiUfl'l-.U:1rO6UI';

cTpyKTypHbIecocTaBJI.f,IoIIIveVQasrrBoKcI4AHbIxtIJIeHKaxHaocHoBe

ur4HK-aJrloMzHr4eBbrx crrJraBoB; KOppo3troHHOe r{ aHoAHOe rIoBeAeHI4e UI4HKa Z norpuruft

Ha ero ocHoBe. Ha ocHoBe BbIrIoJIHeHHoro o6sOpa JII4TepaTypbI noKa3aHo' rITo

rennOQraSuqecKl4e 14 TepMOAI'IHaMuqeCKIae CsOficTBa' KI{HeTI4Ka OKI'ICJIeHI4-g' aHOAHOe

rloBeAeHr4e cIrJIaBoB Ur4HKa c aJIIoMtIHI4eM, MeAbto' OBLIHUOM' TI'ITaHoM, BaHaAI4eM II

HIao6ueM, rlacrl{rrHo pr3yrreHbl v [Irfl.HI{x I4MercTc.' JII'Iilb cKyrlble orpblBorrHble cBeAeHI'JI'

Bo emopoit zuaile IICCIIeAOBaHI4e Qusurco-uexaHllqecKllx CBOfiCTB

repMoAI,IHaMI4qecKI4x QyHrqufi UuHrosoro crIJIaBa I-lAMCe4 -l-2'5 c TI4TaHoM' BaHaAI4eM

u nuo6nerrl.

Tpeman zna6a nocBtueHa BbICOKOTeMIIepaTypHoMy KVHeTI4Ke oKI4CJIeHI{JI

UrrHKoBoro crlnaBa IlAMCe4 -l-2,5 c TI4TaH6M' BaHaAI4eM LI uvo6ueu B TBepAoM

cocToqHull.

B uemetlpmoil znaee flpvBelteHbl pe3yJIbTaTbI aHoAHOTO noBeAeHI4'jI III4HKOBO|O

cfrlraBa IlAMCn4 - I -2,5 IIef I4pOB aHHOf O TI4TaHOM, BaHaAI4eM u Huo6neu'

HayunanHosu3HaunpaKmuqecKan3HaquJv'ocmopa6omu.

) ycranoBlleHa 3aBI4cI4MOcTb I'I3MeHeHHfi TepMoAllHaMHqecK?IX SynxqUfi

(enralruux, OHTpoIILIfl I,1 3Heprus. lu66ca) u TeIIJIoeMKocTI{ oT TeMIIepaTypbI I'I

coAepxaHr{-f, Jrefr4pyroqux SJIeMeHTOB: T!1TAHA, BAHaIiVIfl' Vr lH]1r}6krfl' B CIIJIaBe

HA

o

IlAMCe4 -l-2,5;



}srrssJleHo,I{TocyBe[I4l{etrueuTeMIIepaTypbITeIInoeMKocTbullHKoBofo

crrJraBa I{AMCB4 -I-2,5 C rI{raHoM, BaHaAIIeM vI suo6ueu yBefluql,IBAeTgfl', a

3HaqeHrre 3Heprr4LI f u66 ca crIII aB oB yM eHblu aerct ;

P lora:ano, qTo c yBenI4rIeHI4eM AOII{ TvrTa.HA, BAHAA]/I'- 14 UUO6rAg B

uLIHKOBOM crrrraBe t{AMCn4 -1-2'5 3HraJIbIII4f, vr 3HrpoIII4fl OIIJIaBOB

yBeiII4qIrB alorct, a 3 Heprl4-a f n66ca cHI4x aerctr ;

}grrsnneHa3aBI,IcLlMocTbcKopocTl4oKLIcIIeHlIgoTTeMnepaTypbll:nfl

I{ccneAyeMbIXcIIJIaBoB.onpe4eleuo,qTonpuyBeJII{qeHI4I4TeM[epaTypHoro

pe)K[Ma cKopocTb oKZCJIeHut qI{HKOBOfo cIIJIaBa [AMCn4-1-2',5 c TI4TaHOM'

BaHa.rIr4eM u 
'uo6ueM, 

B TBepAoM cocr oflHvrvr,I4Meer TeHAeHIII/'rc K yBeJIurIeHI''Irc;

}onpe4eJleHaKoHcTaHTacKopocTl4oKlIcJIgHvfl'cIIJIaBa'cocTaBllBuragl0-a

rcr/vr2.c-I. Tarxe rroKa3aHo, r{ro III4HKoBbIfi cnlas t{AMCn4-l-2',5 c rI{TaHOM'

BaHanr{eM u suo6ueM oK}lCJIteTct cofJIaCHO rUnep6orFleCKOfi 3aKOHOMepHocTI4;

} norenuvrocrarv'{ecKl4M vr TIOTeHIII4OAI{HaMI4qecKI4M MeTOAaMI4

I4CCJICAOB AH.IIfl' YCTAHOBNEHO' 
IITO B YCNOBKIqX CKOPOCTI4 PA3BCPTKII IIOTCHqI4AJIA'

panHofi 2 rurB/c, KOppO3I4OUHOCrOfirocrr LICXOAHOrO IILIHKoBOIO CIIJIaBa

IlAMcn4 -I-2,5Bo3pacraer or 10 Ao Z}YorryuJlerupoBaHl'u efo Ao6asraMvITVTaHa'

BAI{Annfl. u uuo6us. ne 6onee l'0 Vtac.o/o. 3ro, B cBolo oqepeAb' cnoco6crByeT

yMeHbrrleHzro ToJrrIII4HbI 3aIIII4THOrO cJIOfl, rITO IIo3BOJIqeT C3KOHOMI4$ ao 10%

MeTaJIJIa IIoKpbITI4s. IIoreHIIuan Koppo3I4I4 I'IcXoAHoro crIJIaBa I{AMC'4-l-2'5 s

3ToM cnyqae cABl,Ifaercg n o6racrb rIoJIoxI4TeJrbHbrx 3Har{eunit', a rloreHul{€trlbl

rr'rr.rr'Hroo6pasona ."vrs. u penaccuB a',r4vr- cABrrrarorcfl n o6racrb orplIrIareJIbHbIX

sHa.reHufi.rlpu nepexoAe or crrJraBoB c rr4TaHoM K crrJraBaM c BaHaAueM u Hllo6ueu

na6moAaercs yMeHbIIIeHI{e cKopocTl4 KOppo3HlI cIIJIaBoB (als cIIJIaBoB c

lo6asKaN,II'I).

IfpaxmwtecKan 3HaquMocmb Pa6omu' BunonneHHble uccJIeAoBaur4s

oTJI?IqaIouIlIXCf, Hal{rvrenrulefi

v no4o6Parr orITI4MaJIbHbIe

KOHrIeHrp ar44vr Jrefr4pyroql4x AO6asor (ruraua, BAHA^L4fl' vI tuo6ux) AIq

rloBbrrlreHr4rr Koppo3llonnoft crofirocru I{CXOAHO|o IILIHKOBOIO cIIJIaBa

IIO3BOJIIIJIII BbI.f,BIlTb COCTABbI CIIJIABOB'

oKLICJI.[eMocTbro rlpu BbICOKI4X TeMrIepaTypax



IlAMCn4 -I-2,5.

B rIeJroM, Ha ocHoBe npoBeA€Hnrrx I4ccJIeAOBaUUit, OTAeJIbHhIe cocTaBbl

qHHKOBOFo crrJraBa uAMCs4-1-2,5, nefI4poBaHHOfO TI'ITaHOM, BaHaALIeM 14

uuo 6 ueu 3 arrlr4 rrleHbr MaJrbrMH II aTeHTaUn P ec ny 6 turcu TaANUt<ltCTaH'

ocnoeHrle lroJrofi(eHrrfl, BbIHocI{MbIe Ha 3auluTy

nguenenufi TepMoAr{HaMUrrecKZx Qynxqnfi or TeMnepaTypHOfO pexl{Ma Anfl

q1THKOBOTO CrrJraBa I-{AMC34 -I-2,5 c TI{TaHOM ' BA;g1aAVIetU n nUO6UeM; :'

rrapaMerpbl llpouecca oKI4cJIeHI'I-f, III4HKoBoro cIIJIaBa I]AMCB4-l-2'5;

onpeAeneHHble IIpoAyKTbI I4X OKI4C neHVIfl';

IlAMCn4 -I-2,5 c ruraHoM, BaHaAI4eM vI suo6ueu v cKopocrl4 Koppo3I4LI Or

KoHUeHTp aWII4nerI{pyrcUI4X KoMIIoHeHroB' B cpeAe sJleKrpoJlura NaCl ;

KoMrIoHeHToB: Tvrra1a, Ba1aqvrfl. u nuo6ut', npogBngroulue MaKcuMaJlbrryro

Koppo3r{Onnoctofit<ocTb, KoTopble sBJItIoTc'[ UeHHIIMI{ MaTepI4aJIaMI{ B

npoI43BOACTBe KOHCTpyKIII4OHHbIX MarepuanoB'

Jluvuutit ercnad asmopa BKlroqaeT aHaJrvr3 nvrrepurypHblx AaHHbIx,

rrocTaHoBKy I4 peIIIeHI4e [ccJIeAoBaTeJIbcKLlX 3aAar{' nolfoToBKy LI npoBeAeHue

n a6 op aTop H'IX 3 Kcrlep I4M eHToB' a:naJln3 n onyq e H HrIX p e3yn bTaTo B' Q optrtylltp oB Ky

ocHoBHbrx [oJroxeH uit u BbrBoAoB AI,ICCepTaIILIOHHOfi p a6 orbl'

lloryueHnble AHccepTaHroM. flo pesynbTaTaM I4ccJIeAoBa:Fluit' ony6nzrcoBaHo

13 Hayrublx pa6oT, I.Is HI{X 5 crarefi B peUeH3l4pyeMblx HayrIHbIX XypHuUIax'

peKoMeHAyeMbIXBAK MunucrepcTBa HayKI'lI4 BbIcIIIero o6paroeaHvrflPocczftcxofi

(DeAepaquu v7 crareft B Marepl4aJlax MexAyHapoAHbIX u pecny6nuKaHcKllx

xoH$epeHrluft. Taxxe no;1yqeu 1 ualrrfi uareur Pecny6nraru TaAxuKI{craH'

CoorsercrB'e anropeeepara coAeplrcaHuro Arlccepraqun. B anropeQepare

ApICCepTauHl4 LI3JIOXeHbI OCHOBHbIe IIOJIOIKeHIIS I{ BbIBOAbI' fIOKa3aH BKJIaA aBTOpa B

IIpoBeAeHHoeI,IccJIeAoBaHVe'cTeI]eHbHOBI43HbIu[paKT[IIecKa'3HaIIuMocTb



pe3yJrbTaToB vIccrre1LoBa:avIfl, o6CyN4eurr ilOIyrIeHHbIe HayqHble pe3yJIbTaTbI'

AnropesepaT noJIHocTbIo cooTBeTcTByeT coAepxcaHIllo AI4ccepTaUIIoHHofi pa6oTbl'

luccepraur4oHHalr pa6ora orBerlaer IryHKraM n.1; t.2; u.3; n.6 racropra

cneUuaJlbH ocru 2.6 .1 7 -Marepl4tyloB eAeHue (rexuuqecKue naytcu)'

IIo AnccepTarlHrr Mo]KHO CAeJraTb cJIeAyIOq[e 3aMeqaHnq:

1. B 4ucceprarlr4oHHoft pa6ore 6olbluoe BHI,IMaHVe yAenqerct olpeAeJIeHI4I4

3aBr4cr4Mocrefi K[Herr4Kr4 oKr.rcJreHvrAvr ApyrI,Ix xapaKTepl4crl4K cnlaBoB or I4x cocraBa, c

yqeToM COOTBeTCTByrOqr4x paBHoBecHbrx AuarpaMM cocTotHrlt. oAuaro' Hu oAnofi

A[arpaMM6r cocro-f,HrrJr co ccrurofi Ha nocJleAnrze rry6nntarJntL KaK B cJryqae geofiHsrx,

TaK u rpoftHux cl4creM He rIpI4BoAr4Tcfl'

2, B pa6ore aBTopoM paccquraHbr Jrr4rrrb I{3MeHeHI4.[ TepMoAI'lHaMVrIeCKI4X

Qynrulrfi cnJraBoB B LrHTepBane TeMrrepaTyp, a o6cyNAaroTcfi tzx a6colroTHble BOJII{qI4HbI

He rro xapaKTepy lIX H3MeHeHI{JI.

3. llput paccMorpeHr{r4 Kpr,rBbrx, xapaKTepv3yroull4x KrIHeruI(y oKIIcJIeHI{t

TIT4HKOBOpO CfrJraBa, oTMeqaeTcr, rITo oHr4 r4Meror runep6olnqecxufi xapaKTep. oAnaro,

3To He coBceM rax. fuuep6olzuecrufi xaparuep oKrIcJIeHI4t cnJIaBoB rlMeer Mecro roJIbKo

B HaqaJre [pouecca oKrrcJIeHI{lr, a 3areM KprIBbIe rlpeBpalqaloTct B fopl43oHTttrlbHyrc

Jrr4HI4IO, O[p eAeJl.srouyrc xap aKTep I4CTI4Ky O KI{CJI eHU-'I C fl JI aB O B.

4. lloAsoAs r4Tof orucaHr4ro pe3yJrbraroB rlccJleAosaHufi no sreKrpoxuMllqecKuM

csofrcrsaNl IInHKOBoTo cnJIaBa c TI4TaHoM, Ba:eLalivleM n suo6raeu (fnana 4), cle4OBalIO

yKa3aTb, KaKOBa rrpupoAa Tofo, rrTo c yBeJrr4qeHLIeM KOHUeHTpaIII4I4 TVTTAHA, BaH,AI.VA 14

]Huo6us, ro 0.05 ttac.Yo na6nro4aercr rrJraBHoe cHI4)KeHI,Ie cKopocrt4 Koppo3l4n, a

4alruefiruee [oBbIIIreHLIe KoHIIeHTpaIrI4Ir J]erl4py]orlero KoMtroHeHTa HecKoJIbKo

yBeJIrIqI{BaeT cKop ocTb Kopp o3I4I4 CITJIaBOB.

5. 3nerrpoxr4M[qecKr4e r4ccJreAoBaHl{t crIJIaBoB BbIIIoJIHeHhT ToJIbKo B

nefirpanruofi cpe4e 3JreKTponr4raNaCl. CreAosaro [poBecrIa uoAo6nrre I4ccJIeAoBaIHVe,B

KI4cJIbrx r4 xleroqHrrx cpeAax, qro Aano 6rr Bo3MoxHocrb nocrporrrB 3aBvcl4Mocrb

cKopocrll Koppo3lrl4 cfIJIaBoB or pH cpeAbl.

6. B TeKcTe AI,IccepTaUIII4 BcTpeqaloTct opQorpa$ZqecKl'Ie V TeXHI4rIecKI4e

oruu6ru. Tatc, uaupuMep Ha crp. 30, 38' 100, 111 'u'r'a'

orN,le.reHHbre HeAocrarKr4 He yManrpr HayrrHyto v [paKTI4rIeCKyIO UoHHOCTb

loryrreHHbrx pe3ynbraroB u He cHrDKalor aKTyallbHocrb Alrcceprallzosnofi pa6oru'



3arutnqeHue

,{uccepralll4oHHa.flpa6oralllapuQso4aHypaQurorrBaluxorrflBllfleTcfl'
gaxon reHgof HayqHo-KBanrEQrarcaqzonuofi pa6orofi. Ha ocHoBaHI4I4 B6ITISJIHSHH6IX

aBTOpoM I{ccleAosarrr4fi paspa6oraurt TeopeTl1qecKue IIOJIO]KoHI/UI' coBoKyIIHOCTb

KOTOpbrx MOIKHO rnanuQzuupoBaTb KaK HayrlHoe AOCTI4)KeHI4e B o6lacru

MaTeputuoBeAeHI,If. EolHnoft gKcIIepI4MeHTaJIbHbIit' u pacudrurtfi MaTepI4aJI' HoBI43Ha

HayrrHbrx IIoJIO)KeHr4fi u nrtnogbl, IIpeAcTaBIIeHHbIe n pa6ore, AaroT ocHoBaHne cql4TaTb',

rrro A'rccepraur,roHHa.f, pa6ora lllapraQso4a HypaQuroH Baluxon Ha reMy:

<<(Dngmo-MexaHr4qecKr4e r{ xuMI,ItIecKne ceoficrea III4HKOBO|O CIIJIaBa I{AMCB4-l'2'5 c

Tr4TaHoM, BaHa,4I4eM u nuo6ueu) cooTBeTCTByeT rpe6oeantuM rryHKToB 9 <f[OloNe6k1fl' O

iloprAKe rrpr4cy)KAeHl,Ls yqeHbIX CTefIeHefrD,yee aBTop AocTOI4H ilpl4cyxAeuur uCrOnaOf

yveuofi cTeIreHI4 KaHAI{,UaTa TexHI4qecKLIX HayK IIO C[euI{aIIbHocTI4

2.6 . 17 -}drnep IaaJIoBeAeuIae (rexHl4qecKue nay nra)'

Or[uqnanrnrrfi onrloHeHT:

[orrop rexHl4qecKltx HayK' AoIIeHT

rcaSe4prr <<TenlorexnrrKl4 I4 TeflJIoo

TalNurcroro rexHl{qecKoro

yHI4BepcI4Tera I4M' M.C. Ocuutl oxl4pa A64YcaloMoBHa

Agpec: Pecrry6lura TaAxuKIlcraH' yJI. aKaA. PaANa6osrrx, 10.

Ta.uNurcr[ft rexnv'recr<ufi yHI4BepcI'ITer14'C' OcrErvna'

Mo6. 1sn.; *992 931 -81-57-1 1 E-mail : mohita'zariPova@list'ru

TeneSou: +(992)-37-221 1 E-mail: ttu@ttu.tj
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