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Ha aBTOpedepar juccepranuy Yepasmuesa Bukropa Buxroposnya Ha Temy: «Tsepmodasuoe
(opMupoBaHHe KBasHKpUCTALTHYECKHX (a3 B cucTemax Al-Cu-Fe u Al-Cu-Cry,
TIPE/ICTAB/ICHHOH Ha COHCKaHUE YUEHOM CTEleHH JOKTOpa (YH3HKO-MATEMATHIECKHUX HayK I10
crennanbHocTH 1.3.8. @u3ika KOHASHCHPOBAHHOTO COCTOSHHS

KBasukpucramisl xapakrepmsyrores CHMMETPHEH, 3alpemEHHON B KIIaCCHYECKOH KpH-
cTaltorpaduu, ¥ HAIHYHEM JalbHero rnopsuka. C TOUKH 3PEHUS CTPYKTYPBI, KBa3HKPHCTAILIBI
HMCIOT NIPOMEKYTOYHOE IOJIOKCHHE MEXIY KPHUCTALIAMH M aMOP(HBIMH TelamH, 4To npen-
ONpPEIC/IsAET YHUKATBHBIH XapakTep UX (M3HKO-MEXaHMYECKHX CBONCTB: aHOMAIBHO GOJBIIOE
SHA9CHUE SJICKTPOCONPOTHBIICHHS; KOHEYHbIH, Kak M Y METAJIOB, TMHEHHO 3aBHCALIHIH OT TeM-
TIepaTypel JICKTPOHHbIH BKIAl B YAETBHYIO TemIoéMKocTh. MHTepecHs! ynpyrue u miacTude-
CKHE CBOHCTBA KBa3HKpHCTaILIOB. [0 ynpyrum cBOHCTBaM KBa3sHKpHCTAILIEL ropasno OnHxe K
aMOp(HBIM MeTalIaM, 4eM K KpHcTauiaMm. Bricokas cuma COIIPOTHBIICHHs JIBHXKCHHIO JIMCIIOKa-
IMH B KBa3UKPHUCTAJLIE Je/laeT MX MeHee IIACTHYHBIMH H COOTBETCTBEHHO pealbHBIMH KaHTH-
JaTaMH Ha ponb 3((peKTHBHBIX yIpouHHTeNeH B cruiaBax. M3-3a BEICOKOM XPYIIKOCTH IIpUMEHe-
HUC KBa3HKPHCTAJUIOB B Ka4€CTBE KOHCTPYKIMOHHBIX MAaTePHAIOB 3aTPYIHHTEIHHO W HE BEI-
rofiHo. HanpoTuB, HCMOIb30BaHKE KBA3UKPHUCTAILIHYECKHX MOPOLIKOB B KAYCCTBE HAIIOIHHTE-
Jei B KOMIIO3HLMOHHBIX MaTepHallaX, B YACTHOCTH, HAa OCHOBE AIOMHHHS HMeeT GOIbIIIHe nep-
CIICKTHBEI KaK B 9KOHOMHYECKOM, TaK M B TEXHOJIOTMYECKOM IJIAHE.

Onuum u3 HauGoee MEPCTIEKTHBHEIX METO/OB MOMyYEHHs KBA3HKPHCTALTHYECKEX KOM-
HOSHITHOHHLIX TOPOIIKOBBIX MAaTEPHANIOB sBISETCA TBepaodasHoe nedopMmalnuonHOE BO3IEH-
CTBHE, BIJIIOHAIOIIEE MEXaHOAKTHBALMOHHYIO 06pabOTKY MCXOAHBIX NOPOLIKOB ¢ MOCIELYIO-
MMM YIJIOTHEHHEM IHHAMHYECKAMH Harpyskami. OZHAKO B HACTOsIIee BpeMs B JHTEpaType
MMECTCA OTPaHHYCHHOE KOJIMYECTBO IyOIHKALMH, MOCBAIIEHHBIX HMCCIENOBAHHIO IIPOIECCOB
(hopMHpOBaHHA KBa3HKPUCTANIHYECKHUX TOPOMIKOBBIX CIABOB N OCHOBE AmioMmrug U Me-
XaHUICCKOM CILIABICHHH M NOCICYIOMICH TEPMUICCKOH 00paboTke, a Takke H3YYEHHIO TIpO-
I[ECCOB CTPYKTYPOOOpa3oBaHHsA H 9BOMONHH (Ha30BOTO CTPOESHHS B TAKUX CILIABAX.

W310xeHHBIE BbIlle OGCTOSTENLCTBA ONPEENSIOT aKTYAIbHOCT JACCEPTAllMOHHON pa-
Ooter Yepenuesa B.B., nocsmenHoil BsBICHHIO byHnamMenTanbHEIX 3aKOHOMepHOCTEH (a-
30BBIX M CTPYKTYPHBIX NPEBpALICHHH NPH TBepaodasHoil nedopmannonnoii o6paboTke u 10-
CJICAYIOIEM HArpese, ONpe/le/IsionnX (popMHUpOBaHHE KBAa3SHKPHCTAUIHYECKUX (a3 B CHCTEMax
Al-Cu-Fe u Al-Cu-Cr.

Cpemn nauGolee 3HAYMMBIX HAyYHBIX JOCTHXKEHHH aBTOPA, COCTABIISIONIMX HayYHYIO
HOBU3HY paboOTEI, ClIe/lyeT Ha3BaTh, NPEXKIE BCEro, ONpeleleHHe 3HAYeHHIt CTAHJAPTHBIX JH-
TaJlbIIMA 00Pa30BaHUs YIMOPAJOYEHHBIX 110 CTPYKTYPHOMY THIy B2 TPEXKOMIIOHEHTHBIX TBEP-
ABIX PAcTBOPOB Ha OCHOBe 0-Fe. MexaHHYeCKUM CIIIaBICHHEM H MOCIEAYIONHM OTKHIOM TI0-
JTyd€Ha JeKaroHalbHas KBasHKpUcTamnuyeckas ¢asza B cucreme Al-Cu-Cr. YcTaHOBIIeHA BO3-
MOHOCTE (JOPMHPOBAHMs MOHOKBA3HKPUCTAILIOB KaK TyTEM POCTa U3 SKH/IKOI ¢a3bl, Tak u 1o
MEXaHH3MYy BTOPHYHOH PEKPUCTAIUIH3AIHH.

Ipennoxen mMexanusm (popMHpPOBaHHS KBA3HKPHCTAILIHYECKOI (a3l myTeM aToMHOro
YHOPALOYCHHS B TPOHHBIX HHTEPMETAIIHIAX, O0ECICYUBAIOIIMIICA TOMOIOIHYECKH CXOHBIMH
CTPYKTYPHBIMH 3JIEMEHTaMH H aTOMHBIMH KOH(HUIYPaUHAMH B KBa3HKPHCTALIE M €r0 KPHCTAI-
JIMYECKUX MPE/IIECTBEHHUKAX, NPEIOKCHHBIA MEXaHH3M OKCIIEPHMEHTAILHO MOATBEPHKIEH
0OHapy»eHHEeM B 3EpHAX KBa3MKPUCTALIOB BBIJIEICHHUH C KyOu4ecKolf rpaHeleHTPHPOBAHHOM
CTPYKTYPOH, H30CTPYKTYPHOI KBa3HKPHUCTAILIY.

YCTaHOBIICHO, YTO 3BOMIONHSA MaKPOCTPYKTYPbl H IDaHYJIOMETPHYECKOTO COCTABa TIO-
pomkor cuctem Al-Cu-Fe u Al-Cu-Cr npu MeXaHHYECKOM CILIABJICHHH obycloBNeHa KOHKY-
PEHIIMEH POLECCOB XOJIOAHOM CBAPKH M XPYIIKOTO PaspyIIeHHS.

ODKCIIEpHMEHTAIBHO YCTAHOBJIEH M OIMCAH MEXaHH3M ¢azoBeIX mnpeBpamieHHN TpH
HarpeBe MOABEPrHYTHIX TBepao(asHoil nehopMalMoHHON 06paboTKe CIUIABOB, 3aKIFOYAOMIHE-
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Csl B IIABICHHH MHKPOOOBEMOB B COOTBETCTBHHM C HOHBAPHAHTHEIMH [IPEBPAIEHHUAMH B TPOMH-
HBIX CHCTEMaXx.

CoBMecTHOM MeXxaHOaKTHBAlMEll MOPOIIKOB AMIOMHHHS K KBa3HKPHCTAJUIHYECKOTO
crraBa Al65Cu23Fel2 mosrydeHB! METALIOMATPHYHbIC KOMIIO3HIIHOHHBIE MIOPOIIKOBEIE MaTe-
puaisl. [Tokasano, 4To NPOXOIDKUTENBHOCTH MEXaHOAKTHBALMOHHOI 00paboTKH NpH MOTyYeHHH
KOMIIO3HIIHOHHBIX MaTE€PHANIOB HE OKa3bIBACT BIMSHUS HAa TEMIIEPATYpy HAuala XHMHUYECKOro
B3aUMO/ICHCTBHS KBa3sHKPHCTAILIA C AIIOMHHHEM, HO MHTEHCHBHOCTH 3TOTO B3aMMOJCHCTBHS
CYWECTBCHHO BO3PACTACT IIPH YBEITHYEHUH MIPOJOKUTEIBHOCTH MEXAHOAKTHBALMHH,

[lon0XHTEIbHOM OLEHKH 3acTyKUBAeT MPAKTHYECKAs 3HAYHMOCTh pabotel. Bonpmoe
NPHKIAIHOE 3HAYCHHE MMEET BBIABJICHHBIA W peaiu30BaHHELA 5((eKT MOBBIIEHHS TepMUUe-
CKO# CTaOMJIBHOCTH CTPYKTYPBI KOMIIO3MIIMOHHBIX MATEPHAIIOB IIPH TIEPEX0JIE OT MOPOIIKOBEIX
KOMIIO3HTOB K OOBEMHBIM: YBETHUCHHE TPO/IOIKHTEILHOCTH MEXaHOAKTHBAIIHI 1pu hopmupo-
BAHHH KOMIIO3MIMOHHBIX MATE€PHANOB CIOCOOCTBYET IOBBILEHUIO (H3MKO-MEXAHHYECKHX Xa-
PAKTEPUCTHK II0JIY4AEMBIX CTATHYECKUM KOMIIAKTHPOBAHHEM MOPOLIKOB OOBEMHBIX KOMITO3H-
TOB 32 CHET YIYYINCHHS aAre3WH KBa3WKPHCTAUIHYECKOI'O HAMOIHHTENS K AFOMUHHEBOH MaT-
pute. ITomyuensr o6pasis MaTepuaios, 06/1a1aroIIHe aHTHOPAKIHOHHBIME XapaKTepUCTHKAMH,
TIpCBOCXOAIIMMH TPAHIIMOHHEIC MaTepHallbl HA ATIOMHHMEBOM OCHOBE, 32 CYET YNPOYHEHHS
KBa3HKPHCTA/UTHYECKHM HAIlOJIHUTEIEM JOCTHIHYTO CYIIECTBEHHOE YBEJIHYEHHE HW3HOCOCTOM-
KOCTH T1ap TPEHHUS, U3rOTOBJICHHBIX U3 KOMIIO3HIIHOHHEIX MAaTePHAJIOB.

Jl11 KOMIIO3MTOB Ha TIOMMEPHO OCHOBE YCTaHOBIEH ekt CTaOMITM3HPYIOIIErO BO3-
AEHCTBHS KBA3HKPHUCTAIUIOB Ha PEOJIOTHYECKOE MOBEIEHHE MOJMMEPHBIX PacIUIaBoB, 00ecedr-
BAIONIHHA COXPAHEHHE XOPOIIEH TEKY4eCTH PAcIUIaBa BIUIOTh 10 CONEPIKaHHS KBa3WKPHUCTAJLTH-
ueckoro HanojHuTens 40 mac. %. [lokasano, 4To BBeleHHE KBA3HKPHCTAILIOB B ITOJMMEPHYIO
MaTpHLly NPHBOAHUT K IHOBBIIICHHIO yAaPHOH BA3KOCTH KOMIO3HTOB, IIPH 3TOM YBEJIHUYECHHE CO-
JiCpKaHusl KBa3HKPUCTAIUIOB 00eCIeYMBaET NoTydeH e 50lee BEICOKMX 3HAYCHHH MOIYIIS YIIPY-
FOCTH KOMIIO3UTOB, KaK I'PH PACTSDKCHHMH, Tak M npu usrube. Beenenue B mosumep 5 mac. %
KBa3HKPUCTATMIECKOTO MOPOMIKA MOBBIIAET H3HOCOCTOUKOCTE IIPH CYXOM Tperi s 50 pas.

[IpakTHYeCKH Ba)KHBIM DPe3YJIBTATOM IMPOBEIECHHBIX HCCIIEJOBAHHN KOMIIO3HIIHOHHBIX
MaTepUalloB SBIACTCHA TAKKE YCTaHOBICHHBIH KaK [UIs METAUTHYCCKOM, Tak W IJIs IOJIMMEPHOI
MaTpHIBl YQHEKT 0HOBPEMEHHOTO NOBBIIIEHHS H3HOCOCTOMKOCTH M CHIDKEHHs K0(duumenTa
TPEHHS 3a CUET BBEACHHS KBA3UKPHUCTALTHYECKHX HAIIOJIHUTEIICH.

[IpescraBiennpie pe3ynbTaThl AOCTOBEPHBI, MOCKOIBKY TEOPETHYECKHE HCC/IEI0BAHMUS
BBINIOJIHAJIUCE € MCIONB30BaHHeM 0a30BbIX TOJNOXKCHHH M (QyHIAMEHTAIBHBIX OCHOB (DH3HKH
KOHJICHCHPOBAHHOT'O COCTOSIHUS M (PU3MUECKOI0 MaTepHAIOBEICHHS, a SKCIIEPHMEHTAIBHBIE — C
NPUMEHEHHEM CTaHIAPTHBIX H OPUTHHAIIEHBIX METOIHUK, COBPEMEHHON TEXHOJIOTHYECKOH H aHa-
JIMTHYECKOH anmaparypel.

3ameuanus:

1. OTcyTcTBYET OIMCaHWEe METOIHKH MPOBEJICHHS JHHAMHYECKOTO M CTATHYECKOTO KOM-
nmaktapoBanus (c.c. 34, 35). Ilpu stom puc. 23 M MOAPUCYHOUHAS TOANKMCH K HEMY COJEPIKAT
HH(OPMALIHIO, TI03BOJIIONIYIO NPEIIONOKHTE, YTO KOMIAKTHPOBAHHE TPOBOIMIOCH METOIOM
BBIIEPIKKH MO JaBJICHHEM, T.€. CTATHUYECKUMH Harpy3kamu. CTHIIL H3JI0KEHHS TEKCTa MOCIe/-
HETO U IpeanocienHero ab3ana Ha ¢. 35 Mo3BOJIMIOT TPENOIOKUTh TAKKE, UTO U30OPAKEHHUS
BBIJICJICHHH B 3€pHE AIFOMMHHEBOM MaTPHIIBI Ha PUC. 24 MOTyYeHEl Ha obpasiie Tocle AHHAMH-
YECKOr0 KOMIAKTHPOBaHWs. TeM He MeHee, HEUETKOE M HEIIOJHOE H3JI0KEHHE HH(OpPMAIHH,
KacaroIleics METOJMKH TPOBEICHHUS SKCIEPUMEHTOB, CBOHM CIIEJACTBHEM HMEET IBOSKOCTE
TOJIKOBaHHA OOCY)KIAEMBIX aBTOPOM pe3yJIbTAaTOB: KOTJa MPOXOIHIO (GOpMHUpPOBAHHE BhIIeIle-
HHH BTOPOH (ha3bl — nmpu MexaHo0OpaboTKe M CTATHIECKOM KOMIIAKTHPOBAHHH C MOCIIELYIOIIHM
MX HACJIe/IOBAaHUEM, HJIH B IIPOLECCe CaMOro NMHAMHMYECKOrO0 KOMMAKTHPOBAHHS, €CIIH aBTOP
OJIpa3yMeBaeT MO HHM BBIIEPXKKY 101 JaaiaenHeM? CieayeT 31ech Takke MOMYEPKHYTh, YTO
NPOJIOJDKUTEIBHOCTh JHHAMHYECKOr0 KOMIIAKTHDOBAHHUSA IIPH IUTAMIIOBKE HA MeXaHHYEeCKHX
IIpeccax U KOBOYHBIX MOJIOTaX COCTABIIAET, COOTBETCTBeHHO, 50 — 100 u 2 — 8 Mc [Hendrickson
A. A., Machmeier P. M., Smith D. W. Impact forging of sintered steel preforms // Powder



Metallurgy. 2000. Vol. 43. No 4. P. 327 — 344]. 910 CTaBHT 01 COMHCHHE BO3MOIKHOCTE BbIJIE-
JICHHs (a3 pH JTHHAMHYCCKOM KOMIAKTHPOBAHUHU. OJIHAKO, TIOCKOJIBKY peub HJIET O KBa3HKpH-
CTAJUIHYECKHX (asax, Takas BEPOSTHOCTH BCE-TAKH CYIIECTBYET, UTO OmpenensAeT nenecoodpas-
HOCTE NPE/ICTABIICHAS YIOMSIHYTOH MHPOPMAIUH M COOTBETCTBYIOMIETO OGCYKICHHS. Hudop-
Mauusl, IPHBOAUMAsA B IICPBOM al3alle CBEPXY Ha C. 37, He CHUMAeT YKa3aHHEIX BOIPOCOR.

2. OtcyTcTByeT MHGOPMAIHS OTHOCHTEIBHO METOIUKH MPOBEICHUs 3KCICPHMEHTOB II0
9KCTPYIUPOBAHHIO KOMIO3HIIM HA OCHOBE 3THIICHBHHIIaneTara (c. 37). [Tomumo TEMIIEPATYPbI
M BPEMCHH B)XHOH XapakKTepPHCTHKOW MpOIecca SKCTPY3HH ABISETCS KO3 DHIMEHT BEITSIKKH.
KakoBo 6110 ero 3navenne? [TpoBoMIACH JTH ONTHMH3AIHS 110 3TOMY napamerpy?

YKasanHble 3aMeuaHns He 3aTParuBaloT OCHOBHBIX MOJOMKEHHI peLeH3upyeMoi paboTsl
M HE CKa3hIBAIOTCA Ha e& OOIUeH MOJI0KHUTENEHON oneHKe. JluccepTanus Yepaeuesa B.B. ss-
JIS€TCs Hay4HO-KBaTH(HKAMOHHOH paboTOM, B KOTOPOH H3/I0KEHB! HOBBIE HAYYHO 0BGOCHOBAH-
HBIC TCXHOJIOTHIECKHE PEIICHHUS 10 MOJTYy4YeHHIO KBA3HKPHCTALIMYECKHX OPOLIKOBBIX CIIABOB
Ha OCHOBC AIOMHHHA NPH MEXaHHYCCKOM CIUIABJICHHH, MOCICAYIOmEH IepOpPMAIHOHHON H
TEpMHYECKOH 06paboTke, 06/1a/1aIOIIHX HETPHBHAILHBIM COYETAHHEM (DH3UKO-MEXAHMYECKHX H
OKCIIyaTallMOHHBIX CBOKMCTB, BHEIPEHHE KOTOPHIX BHOCHT 3HAYHTENBHBIM BKIAJ B pasBuTHE
CTpaHEL.

Cuurato, uT0 npencTaBieHHas paboTa CONEPIKUT Hay4YHYK) HOBH3HY, [PAKTHYECKYIO
ICHHOCTE H yAOBIETBOPsACT TpeboBanusM 1. 2.2 TlososikeHus 0 NOPsIKE NPUCYKICHHS Y4eHBIX
cTeneHed B QDexepalbHOM rOCYJIapcTBEHHOM ABTOHOMHOM 00pa3oBaTe/IbHOM YUPEKIACHUH
BBICIIEro obpasosanus «HalHOHAIBHBIH MCCIEN0BATEIBCKHI TEXHOIOTHYECKUI YHUBEPCUTET
«MHCHC», a ee aBTop, Yepnsmier Bukrop Bukroposuuy, 3acmyxuBaer HNPUCYXKACHHS YICHOH
CTCIICHH JOKTOpAa TEXHHYCCKHX HAyK IO cneuuMatbHOCTH 1.3.8. PH3MKa KOHIEHCHPOBAHHOTO
COCTOSIHHSIL.
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