OT3bIB
Ha aBTOpedepat quccepranuu ['asusoBa Mapata Pazudosuua
Ha TeMy «BIiMssHHE TUThSI U TEPMOMEXaHHUECKON 00pabOTKH HA CTPYKTYPY U MEXaHHYECKUE
cBoiicTBa crutaBa Al-Cu-Mg-Agy,

HpeHCTaBHeHHOﬁ Ha COUCKaHUE yquoﬁ CTCIICHU KaHAuJaTa TEXHUYCCKHUX HAaYK

AnromuHMeBbIe CIulaBbl cucTeMbl Al-Cu-Mg-Ag SBISIOTCS HEPCHEKTHBHBIM MaTepHAIOM
JUIsl IPUMEHEHMS] B KOHCTPYKLIMHU IJIaHEPa CBEPX3BYKOBBIX MACCAKUPCKUX CaMOJETOB Ouarojaps
BBICOKHM XapaKTepUCTUKAM KapOIPOYHOCTH, IIPEBBILIAOIINM COOTBETCTBYIOILLIME
XapaKTEePUCTUKH CEpPUHHBIX >KapONpPOYHBIX ATIOMMHUEBBIX CIIaBOB. B TO ke Bpems 00bEM
UMEIoIIeicst MHHOPMALUK OTHOCHTEIHLHO CBOMCTB ToydadpukaTroB u3 cruraBoB cuctembl Al-Cu-
Mg-Ag, 0cO0EHHO TOABEPTHYTHIX OOJBIION IIIACTUYECKOHN AedopMarim, sSIBHO HEAOCTATOUCH IS
UX OCO3HAHHOT'O U 3((EKTUBHOIO MCIIOJIb30BAHMS.

B cBA3M c 93TuUM, MOCTaBICHHAas B HACTOALICH JAUCCEpTAllMOHHON paboTe Lenb —
YCTAaHOBJEHHE  BIMSIHMS ~ YCIOBUM  JIMTbsI W TOMOTEHU3ALlUM  CIUTKOB,  PEXKHUMOB
TEpPMOMEXaHUUECKOl 00pabOTKM ¢ OONBIIMMHU IMJIACTUYECKUMHU JepopMalUsiMU Ha CBOMCTBA
nepcnekTUBHOro crmiaBa cucreMsl Al-Cu-Mg-Ag ¢ Mukpogo0GaBKaMHM CKaHAMS, LUPKOHHUS U
repMaHus, SIBJISETCS aKTyaJlbHOM U UMEET HE TOJIbKO HAYYHYIO, HO U IPAKTHYECKYIO LIEHHOCTb.

Cnenyer OTMETUTh CHCTEMHOCTh U  IIOCJENOBAaTEIbHOCTh IOAXOJA aBTOpa  IpH
HKCIEPUMEHTAIbHOM H3YYEHHUU CTPYKTYpPbl BBIOPAHHOIO CIUIaBa B Pa3IMUHBIX COCTOSHUSIX INPH
aHanmu3e BausAHUA JedopmupoBanus npu TMO u PKVII Ha MHKpOCTpyKTypy cmjaBa H
M0CJIEI0BATEIbHOCTD BbIJIENIEHUS (a3 P CTApEHUH U IIPU OIpeIeIEHUU MEXaHUYECKUX CBOMCTB.

JUis u3ydeHHs] CTPYKTYphl CIUIaBa aBTOP MCIIONB3YET CaMble COBPEMEHHBIE METOIbl U
CpEJICTBA MCCIIEJOBAHMUSI, BKIIIOYAIOIME ONITUYECKYI0 MUKPOCKOIIUIO, AIEKTPOHHYIO MUKPOCKOTIHIO
C HCIIOJIb30BAHUEM PACTPOBOTO U IMPOCBEUNBAOIIETO 3JIEKTPOHHOTO MUKPOCKOIA C MPUCTABKaMU
JUIS  DHEPTrOJMCIEPCHOHHOTO aHalu3a M JU(PpPaKUuud OOpaTHO OTPAKEHHBIX HIIEKTPOHOB.
PentrenogaszoBble uccleOBaHUS M AHAIW3 TEKCTypbl TPOBOJWIM HA  COBPEMEHHBIX
mudpakTomerpax. Pe3yapTaTHBHO HCMONB30BaHbl METOAbI U depeHanbHol cKaHupyromei
KaJIOpUMETPUU. MexXaHNUecKHe CBOMCTBA CIUIaBa OLIEHMBAJIN MMYTEM U3MEPEHUS MUKPOTBEPAOCTH

U MPOBCACHUA HUCIIBITAaHUI Ha PacCTsAKCHUC, HA MMOJIBYUCCTh U JJIMTCIIbHYIO ITPOYHOCTD.



KommiiekcHO  Mcnonb3oBaHHblE B paboTe METOJUKM HCCIENOBaHMUA CTPYKTYpbl U
OIpe/IeIeHNs] MEXaHMYECKMX CBOMCTB I1O3BOJIMJIM TOJYYUTh JIOCTOBEPHYIO MH(OPMAIMIO O
COCTOSIHUU CILIaBa.

B pe3ynbrare aBTOpOM OBLIIM YCTAHOBJIEHBI HOBBIE HHTEPECHBIE 3aKOHOMEPHOCTH.

1. ITpu nerupoBanuu ciaBa, cojaepxariero 5,6 % menu, ckanauem B konaudectse 0,17 %, B
MpoIiecce JIUThsl 1 TOMOTCHU3alUKH 00pa3yeTcsi n30bITouHass Mayio pactBopumas daza W(Al, Cu,
Sc), KkoTopasi CBA3BIBAET CKAHJUM M yMEHbIIAET KOJIMYECTBO JAUCIEPCOUJA U3 HAHOYACTHUL] (a3bl
Als(Sc, Zr). JlerupoBanune Ge nmpuBOIUT K 00pa30BaHUIO B JMTOM CIUIABE YACTHIl U30BITOYHOMN
¢a3er Mg,Ge, KOTOpast CBA3BIBACT MarHUi 1 YMEHBIIAET €r0 KOHIICHTPALMIO B TBEPAOM PacTBOPE.

2. JlerupoBaHME CKaHIMEM M IUPKOHMEM HE OKa3blBaeT BIIMSHUSA Ha paclpesielieHue B
QIIOMUHUEBOW MaTpuie uacTuil 2-¢a3pl, 00pa3yOUIMXCsS HpPU HCKYCCTBEHHOM CTapeHUH, a
JIETUPOBaHKME MarHueM u cepedpoM He BiusieT Ha Mopdooruto yactull ¢assr Als(Sc, Zr).

3. depopmupoBaHue CIuiaBa npu KOMHaTHON TeEMIIEpaType MEXy 3aKaIKOM U CTapeHUEM CO
crenenpio aedopmanuu ot 1 10 80 % oKa3bIBaeT CIOXKHOE BJIMSHUE HA IOCJIEOBATEILHOCTh
MeTacTaOWIbHBIX IPEBpAILCHUH IpU BbleneHun Q- U S-(ha3, mpoucxoIsILyto BO BpeMs CTapeHHsI
npu 190 °C. Toukue 1wiacTubl Q-(ha3bl TOMOI€HHO BBIJENISIOTCS U3 MEPECHIIIEHHOTO TBEPIOTO
pacTBopa ¢ MOJyYE€HHEM MaKCUMalbHOM MPOYHOCTU mocie aedopmupoBanus Ha 60-80 % npu
TOJIIIMHE MJIacTUH 2,8 HM W anuHe 25 HM. [[nurenbHas BbIZEpKKa MPH CTAPEHUM HMPUBOAUT K
npeBpamieHnio  Q-}a3sl B 0-hazy ¢ HEKOrepeHTHbIMHM TpaHUIAMH, YTO COMPOBOXKAACTCS
CHU)KEHHEM MTPOYHOCTH.

4. UccnenoBaHa »5BOJIOLUS MUKPOCTPYKTypel B mpouecce PKVYII mpu mnosblieHHOR
temneparype (0,4-0,5) Trui, mpuBoasimas K (GOpMUPOBAHUIO CTPYKTYPBI C PA3IUYHON CTENEHBIO
pPEeKpUCTAJUIM3AllMM U YCKOpeHHUIo mnpeBpamieHus Q-dassl B 0-¢azy. I[locne mpomomkuTenbHOR
BoIIepkKKH Tipu 250 °C 0GHapy»KeHO IPUCYTCTBUE B CTPYKTYpe Bassl B(MgAg), COCYIIECTBYIOMIEH ¢
0- u S-azamu, a Taxke rereporeHHoe BblieneHue dactull (Ag)-hasbl, Kak MPOAyKTa pacnaga Q-
dasel. 3akanka cruiasa nocie HarpeBa mpu 500 °C mocne PKYIT npuBOAMT K BTOPHYHOM
pEeKpUCTAJUIM3allY, HECMOTPSl Ha Topmosdiiee JeiictBue mucnepcouna dassr Als(Sc, Zr), U kak
CJIEJICTBUE K CHIDKEHHUIO MEXaHUYECKHUX CBOICTB CIljIaBa.

5. AHanu3 BKJIQ/I0B Pa3IMYHBIX MEXaHU3MOB YIPOYHEHUsS] B UTOTOBYIO BEJIMYMHY NPOYHOCTU
MOKa3aj, 4YTO Ul JOCTHXKEHMS MaKCUMAaJIbHOM NPOYHOCTH IPU PACTSHKEHUU NPU KOMHATHOM
temneparype ¢ noaydeHueM og = 570 Mlla un oo, = 520 Mlla ssaserca TMO T840 ¢ 40 %
nehopMUPOBAHUEM TEpe]l UCKYCCTBEHHbIM cTapeHueM. OJHaKO CONpPOTHUBIIEHUE MOJ3Yy4eCTH MpH

3TOM CHUKAETCSI OTHOCUTEIBHO cOCTOAHMSA 1651.



6. [Ipumenenne PKVYII He ynydiiaeT MexaHW4YeCcKHe CBOMCTBA MaTepuaa.

[IpuBenéunubie B aBTOpedepare pe3yiabTaThl HCCIENOBAHUN aBTOpa W HMX OOCYXKIEHUE
CBUJICTEJILCTBYIO O BBICOKOW KBAaJTH(HKAIIMK COUCKATENS KaK MPHU MPOBEICHUH UCCIICAOBAHUM, TaK U
IIPU UHTEPIPETALMU [T0JIyYE€HHBIX PE3YJIbTATOB.

[TonydyeHnnbie B paboTe pe3ynbTaThl UCCIECIOBAHUM CYIIECTBEHHO PACHIMPAIOT 00BEM HaIIMX
3HaHWI O MPUPOJE CIONKHOJErupoBaHHOTO crutaBa cucteMbl Al-Cu-Mg-Ag npu TMO u PKVYII u
MO3BOJISIIOT OOOCHOBAaHHO BBIOpaTh ONTHUMANbHBIM pexkuM TMO ans TOJy4YeHHs JTydIIero

KOMILJIEKCa MEXaHHUYECKHX CBOHCTB.

K HemocTaTkaM M310KeHUST MaTepraia B aBTopedepare MOKHO OTHECTH CIIEYIOIICE.

1. OTrcyTcTByeT yKazaHHMe Ha CmOco0 JHThs U pa3MEpbl HCIOIb3YEMbIX CIUTKOB, YTO
OmpefeNsseT HCXOAHYIO JUCIEPCHOCTh CTPYKTYPHl CIUIaBa, BIMSIOUIYI0O Ha TOCJIEIYIOIIYIO
TpaHCHOPMAIUIO CTPYKTYPHI.

2. BoiBoa 0 HelenecooOpa3HOCTH BBEAEHUS B CIUIAB CKaHAMS HEJOCTaTOYHO OOOCHOBaH, T.
K. €ro HaJIM4YMe BIUAET Ha CTPYKTYPY CIUIaBa B COCTOSHUU T6.

3. He pmaHo ompeneneHue TOHATHUIO «TEOMETPUYECKH HEOOXOIMMbIE TPAHUIIBD,
dbopMUpOBaHHE KOTOPBIX HEOOXOMWMO [UIsi Hadvajia MpoIecca HENpPephIBHONW JTUHAMUYCCKOM
PEeKpHCTAIIH3AIMY, BIIEPBBIC YIIOMSIHYTOMY Ha CTp. 5 aBTOpedepara.

4. He mpuBeneHbl XapaKTepUCTUKU TEKCTyphl B anb(da, Oera W TaMMa BOJIOKHAX,
OTIMYAIOIINX UX APYT OT ApPyTa.

5. B aBTOpedepare mokazaHo, YTO B MPOIECCE paciiaa MEPECHIIEHHOT0 TBEPAOTO pacTBOpa
npu PKVII oOpa3yiorcs, B 4YacTHOCTH, 4YacTHUILIBI YHUCTOrO Ag, TMOSBIEHUE KOTOPHIX B
MHOTOKOMIIOHEHTHOM  alIOMUHHUEBOM  CIUIaB€  HaM  MPEACTaBISETCS  HEBO3MOXKHBIM.
[lenecooOpa3zno Obuio OBl  Oojiee  MOAPOOHO UBIOXKUTH IKCIEPUMEHTANbHBIE JJIaHHEBIE,
MOJTBEPKIAIOIIUE UX HAIMYUE, U JaTh TEOPETUUIECKOe 00BICHEHNE MPUYMHAM UX MOSBICHUS.

Nwmerommasicsi HENMOTHOTA M3JI0KEHUsT MaTepuana B aBTopedepare He MENIaroT BOCIPHSITHIO
OCHOBHBIX HAyYHBIX WM TPAKTHYECKUX pPE3yIbTaTOB IPOJICTAHHOH pabOTBl W HE CHIDKAIOT €&
HAYYHYIO [IEHHOCTh U MPAKTUYECKYIO0 3HAYUMOCTb.

OcHoBHBIE pe3ynbTaThl PabOTHl OMYyOJMKOBAaHBI B CTAaThAX aBTOpa W B JIOKJIaJax Ha
BHYTPEHHUX W MEXTYHAPOIHBIX KOH()EPCHIIHSIX.

Pabora ymosnerBopsier TpebGoBanusM BAK, mnpenwssBiseMbiM K AUCCEpTAlMsIM Ha

COMCKAaHME YYEHOM CTeNeHW KaHAMJaTa TEeXHUYECKUX Hayk 1o crneunanbHoctu 05.16.01



«MeTajloBeIeHHEe W TepMHYecKas obpaboTka MeTaloB», a eé aBTop ['azu3oB Mapar

Pasnposuy 3aciyxusaer npucysxnenus emy YUCHOH CTENCHH KaHIM/IaTa TEXHHYECKUX HayK.

I ¥hBHBIIH Heli coTpynHuK OAO «BUJIC», 10KTOp TeXHHYECKHX HayK
3axapos Banepuii Bnagumuposuu

15,08, Ipl8

I'naBHBIH Hay4HEIH coTpynark OAO «BUJICY, JIOKTOP TEXHHYECKHX HaAyK

W Tenemor Buktop Brnamumuposuy

(3 cear ROTS ~

121596, Mockea, yi. Top6yHoBa, oM 2, OAQ «BHJIC». -

Iloanucek pyku rIIaBHOrO HayYHOTO COTPYIHHKA 3axaposa B. B. u riaBHoro Hayusoro

corpyanuka Tenemosa B. B. ynocrosepsio.

3amecturens I'enepansHoro mupektopa OAQ «BUJICY

[0 HAYKEC H MPOU3BOACTBY
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