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Annomayusa. Ilens. OGocHOBanme BBHIOOpPAa CKaHIUS JUII MHUKPOJETHPOBAHHS M MOMU(DUIMPOBAHHUS BBICOKOIIPOYHBIX
AIIOMUHMEBBIX CIIaBOB. Memoouka. MaTepranoM HCCIIE0BAHUS CIIyKHIII BBICOKOIIPOUHBII amoMuHuUeBbIH citaB BO96LI1 cucremsl
Al-Zn-Mg-Cu. Mukpoierupyronmm 1 Mogu(UIUPYIOIINM JIEMEHTOM BbIOpaH ckanauii. M3ydens! muarpamma cocrosiaust Al-Sc,
¢busnKo-mexanuueckue cBoiictBa Sc. [TpuBeneHb! pexXUMBbI TepMUUecKoit 00padoTku crutaBa BI6LI1 ¢ 0,3% Sc. U3yueHs! cTpykTypa
U MeXaHWYeCKHe CBOMCTBA MOAMGHUIHPOBAHHOTO cIuiaBa. Pesynsmamel. [IpoBeneHHbIH KOMIUICKC HCCIACIOBAHUH IOITBEPIHI
Moaubunupyromee aeiicteue Sc B Al-paciuiae, oTpaboTaHa TEXHOJIOTHS BBOJIAa SC B paciliaB, ONTHMU3UPOBAHO KosnyecTBO Sc. Ha
OCHOBE aHaJIM3a UarpaMMbl cOCTOSTHAS Al-Sc BEIOpaHEI TeMIepaTyphl TOMOTCHU3AINH, 3aKAIKH M CTAPEHHS AJIFOMHHUEBOTO CIIIaBa
BI6I11 ¢ onTuMm3aImeil CKOPOCTH OXJIXIEHHS 3ar0TOBOK. B MOIM(HUIMPOBAHHBIX 3arOTOBKAX JOCTHUTHYTO M3MEIIBUCHUE 3€pHA B
2,5 pa3a 1 NOBHIIIEHHE IPOYHOCTHEIX CBOICTB ciiaBa. Hayunan nosusna. Jins amomunuesoro ciuiaBa B961[1 o6ocHoBan BeIOOp Sc
KaK MHKpPOJIETHPYIONIET0 M MOAN(HIMPYIONIETO JIEMEHTa C TOYKH 3PEHHSI COOTBETCTBHS €ro (M3MKO-XUMHUYECKOH HPHPOABI U
CBOICTB CIIaBaM Ha OCHOBE amioMuHusl. IIpakmuueckasa 3nauumocms. Y CTaHOBIEHHE TEXHOIOTHH BBOJA CKaHAMS B paciulaB H
TEMIIEPaTypHO-BPEMEHHBIX MapaMeTPOB TEPMHYECKOH OOpabOTKM 3aroTOBOK IMO3BOJIMIO MOJNYYUTh AUCHEPCHYIO CTPYKTYPY H
BBICOKHI KOMIUIEKC MEXaHUYECKUX CBOMCTB criiiaBa BO6IL[1.

Kniouesvie crosa: antoMUHHEBBIN CIUIaB, CKaHIUH, MOAUDHUKATOP, CTPYKTYpa, MEXaHUYECKHE CBOICTBA
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Anomauia. Mema. OOrpyHTYBaHHS BHOOpPY CKaHIIIO IUISI MIKpOJEryBaHHA 1 MOAM(IKYBaHHS BHUCOKOMIITHMX aJIFOMiHIEBHX
cmnaBiB. Memoouka. MatepialoM MOCTIPKCHHsI CIyTyBaB BHCOKOMIITHMH amroMiHieBui crutaB B96LI1 cuctemu Al-Zn-Mg-Cu.
Mikposeryounm i MoanQiKyIounM eJIeMeHTOM 00panuii ckaHild. Busueni niarpama crany Al-Sc, (hi3uKko-MexaHI4HI BIaCTHBOCTI Sc.
[Mpuseneni pexumu tepmigaoi 06podku crraBy BO6ILI1 3 0,3% Sc. Buuena cTpykrypa i MexaHiuHI BIACTHBOCTI MOAN(IKOBAHOTO
crutaBy. Pesynemamu. TlpoBeneHuii KOMIUICKC TOCHIIKEHb MiATBepaAMB Moau(ikyrouy mito Sc B Al-posmiasi, BiamparboBaHa
TEXHOJIOTisI BBECHHS SC B pO3ILIaB, ONTHMI30BaHO KinbKicTh Sc. Ha ocHOBI anamizy miarpamu ctany Al-Sc oOpani Temmepatypu
TOMOTCHI3aIll TapTy 1 CcTapiHHA amoMiHieBoro cruaBy B96I[1 3 onrTumiszamiero IMBHAKOCTI OXOJOKCHHS 3aroTOBOK. B
MOAM(IKOBAaHUX 3arOTOBKAX IOCSTHYTO MOAPIOHEHHs 3epHa B 2,5 pa3u i MiJBUIIEHHS MILHOCTI BiacTuBOCTell crutaBy. Haykosa
noeusna. JIns amominieBoro cruiaBy B96111 obrpynroBanmii BUGip Sc sik MIKpOJIEryo4oro i MOAN(IiKyIo40oro eJIeMeHTa 3 TOUKH 30py
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BIAMOBIAHOCTI #oro ¢i3uko-XiMiyHOI TPHUPOAM 1 BIACTUBOCTEHl CIUIABiB Ha OCHOBI amoMiHitoo. IIpakmuuna 3nauumicme.
BcTaHOBIICHHST TEXHOJIOTIT BBEACHHS CKAaHIII0 B PO3IUIAB 1 TEMIIEPATypHO-YaCOBHX MapaMeTpiB TepMiuHOT 0OpOOKH 3aroTOBOK
JIO3BOJIMJIO OTPUMATH JUCIEPCHY CTPYKTYPY 1 BUCOKHI KOMIIJIEKC MEXaHIYHHUX BIacTUBOCTEH crraBy BO6LI1.

Kniouosi cnosa: amoMiHieBUH CIUIaB, CKaHAIN, MOAU(IKATOP, CTPYKTYpa, MEXaHIUHI BIIAaCTUBOCTI.
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Abstract. Purpose. The substantiation of the scandium selection for microalloying and modifying of high-strength aluminum
alloys. Methodology. The material of the study was a high-strength aluminum alloy V96Z1 of the Al-Zn-Mg-Cu system. Scandium
was chosen as a microalloying and modifying element. The Al-Sc state diagrams and the physical-mechanical properties of Sc was
studied. The modes of heat treatment of alloy V96Z1 with 0.3% of Sc were given. The structure and mechanical properties of the
modified alloy were studied. Results. The carried out complex of studies confirmed the modifying effect of Sc in the Al-melt, the
injection technology of Sc into the melt has been worked out, the amount of Sc was optimized. Based on the analysis of the Al-Sc state
diagrams, the homogenization temperatures of aluminum alloy V96Z1 quenching and aging with optimization of the bars cooling rate
were chosen. The grinding of grain in 2.5 times was achieved in the modified blanks, and the strength properties of the alloy were
increased. Originality. The substantiation of Sc as a microalloying and modifying element for the aluminum alloy V96Z1 is justified
from the point of view of its physico-chemical nature conformity and aluminum-based alloys properties. Practical value. Establishing
the technology of scandium injection into the melt and the temperature-time parameters of the bars thermal processing made it possible
to obtain a dispersed structure and a high complex of the alloy V96Z1 mechanical properties.

Key words: aluminum alloy, scandium, modifier, structure, mechanical properties.

BBenenne Marepuan

[Tocme  MHOTOYMCIEHHBIX  TCOPETHYECKHUX U Marepunanom UCCIIEeJOBAHMS CITY KU
3KCIIEPUMEHTAIILHBIX pador, IIOCBSIIEHHBIX nedopmupyemslii antomuHneBbli cruiaB B961[1 cucrembl
AIIOMHHHUEBBIM CIUIaBaM U Pa3padOTKe BBHICOKOMPOYHBIX Al-Zn-Mg-Cu xuMH4yecKkoro cocrasa, % macc.: 6,8 Zn;
CIUTaBOB cHCTeMBI Al-Zn-Mg ImHTebHOE BpeMsl CUUTAIIH, 2,5 Mg; 1,8 Cu; 0,4 Mn; 0,7 Zr; 0,4 Si; 0,1 Ti; Al-
YTO JaibHeHIee IOBBIIICHHE IPOYHOCTHBIX CBOMCTB OCTaIbHOE.
aTIOMUHUEBBIX CIUIABOB HEBO3MOXKHO [1-4]. OmHako B Ckanauii BBOIWJIM B BHJE JHUraTypbl M3 pacuera
[OCJIEAHUE JABa JECATWIETUS JOCTUIHYTHl YCIIEXHU 0,2...0,3% wmacc. Tlocnme pacmiuaBieHHS IIHXTH |
Onarojaps JITUPOBAaHUIO CIUIaBOB ckaHaweM [5-8]. B OXJIKJECHUS OTJIMBOK TIPOBOJMIN UX JehOpMaIdio u
CBS3M C OSTUM CTaJlo BO3MOXHBIM JalbHeHIee TEPMOYIIPOYHSIONIYIO 00paboTKy. Wzydaenue
MOBBILIEHNE KOMIUIEKCa CBOWCTB aIIOMHUHUEBBIX CIIJIABOB MHUKPOCTPYKTYPBl M MEXaHHYECKHUX CBOWMCTB CIUIaBa
U TOJyYeHHE AUCTIEPCHBIX CTPYKTYP C YNPOUHSIONMMHU MPOBOJIMIIN 110 CTAHAAPTHBIM METONKAM.
dbazamu.

PesynbTatsl
Heas Haubonpuieli npo4yHOCTHIO B HACTOSIIEE BpeMs

TaxuM 06pa3zoMm, IeNbI0 HAaCTOoSIIIEH paboTHI SIBISUIOCH obnamator cmmaBbl cucteMbl  Al-Zn-Mg-Cu. OpnHako
TEOpeTHYecKoe OOOCHOBaHME BBHIOOpAa CKaHAWSA Kak CKPBITBIE pe3epBhI TIOBBIIICHAS MIPOYHOCTH
MHUKPOJIETHPYIOMETO M MOIM(PHUIMPYIOMIETO 3JIeMEeHTa ATFOMAHHUEBHIX CIUIABOB 3aJI0’KEHBI B MEKPOJIETHPOBAHIH
JUISl TIOBBIIICHUST TTPOYHOCTHBIX CBOMCTB aTIOMHHHUEBBIX CKaHIWeM W  TepexomHbiMu  Metautamu  [8-10].
CILTaBOB. MukponerapoBanue CKaHIHUEM IIO3BOJIMIO HE TOJBKO

IMOBBICUTh NPOYHOCTH M IUIACTUYHOCTH CIIJIAaBOB, HO U
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YJAy4dlIUTb TEXHOJOTHYECKUC CBOMCTBA: CBapUBACMOCTb U
06p363TI)IBaeMOCTL, a TaKiKXE KOPpPO3UOHHLIC CBOICTBa
[9].

HpOMBIH.IHeHHbIC AJTFOMUHHUCBBIC CIIJIaBbl SABJIAIOTCA

MHOTI'OKOMIIOHCHTHBIMHU CUCTCMaMu, IIO2TOMY
JICTUPOBAHUEC CKaHIUuCM HMECT OCO6CHHOCTI/I,
O6yCHOBHeHHBIe B3aMMOJEHCTBHEM CKaHIuA C

JETUPYIOIIUMH  3JIEMEHTaMH, BXOJSMIMMH B COCTaB
CIIABOB.

Cxanguit — xumuueckuit snement Il rpynmsr
MEpUOANIECKON CHCTEMBI, TEMIIEpaTypa IUIaBJICHUS —
1540°C, moTtHOCTS - 3020 Kr/M%, nosMMopdHBIH MeTaLI.
DJeKTpOoHHAs KOH(UTypanus aToma CKaHHs
cootBerctByer 3d' 4s?. PacTBOPUMOCTh CKaHmus B
amfomuauN coctasisietr 0,3% macc. (puc.), a B IuraType
MIPUCYTCTBYET HHTepMeTaumu AlzSc, pasMepsl KOTOPOTO
JIOJDKHBI OBITH HE Oosiee 20 HM, 9TOOBI PacTBOPATCS B

pacmase.

AHanu3 nuarpaMmbl coctossaus  Al-Sc [6] mo3Bomwn
YCTaHOBHTH clemyromee: HE3HAYUTEIIbHBIHA
TeMIepaTypHbli uHTepBan Kkpucrammusamuu (5°C);

3aMeTHas MpefelbHas pPacTBOPUMOCTh 0,4% Bec;
MOJIOTHHl JINKBUYC 3a9BTEKTHYECKUX CIUIaBOB. Bce 3T0
JlaeT ~ OCHOBaHHWE  IIPEAINOJIOKHTH  BO3MOXKHOCTH
00pa3oBaHUsi TEPECHIICHHBIX TBEPABIX PacTBOPOB
CKaHAWS B QIIOMUHHU IIPU OTHOCHTEIBHO HEBBICOKHX
CKOPOCTSX KPUCTAJUTU3ALIH, OJTM3KUX K TPOMBIIIIIEHHBIM

YCIIOBHSIM ~ TOJYYCHHS  CBHUTKOB. 3HavynTeNbHAS
mpefensHas  PacTBOPUMOCTH  IMPH  IBTIKTHYECKOM
TeMIepaType pe3KO0 YMEHBIIAeTCs C IOHIKEHHEM

TEMIIEPaTypbl, YTO CBHICTENBCTBYET O BO3MOXKHOCTH
YIPOYHEHHMS CIIIIABOB 33 CUET TEPMHUIECKOH 00pabOTKH.

B pesynbrate 3akanku crutaBoB cucrembl Al-Sc,
conepxamux 0,3% ckxannus, ot TemnepaTtypsl 620°C u
pe3koro oxnaxzaeHust co ckopoctbio 100°C/c u Bblie He
MIPOMCXOJUT Pacrajia TBEPJOro PacTBOpa C BbIAEIECHHEM
yactull mHTepMetamaa AlsSc. B mponecce crapenns
3aKaJICHHBIX CIIJIABOB BBIJICIITIOTCS BTOPUYHBIC YACTUIIBI
Al3Sc. OnTumanbeHas TeMIepaTypa cTapeHus] COCTaBIsET
300°C. TlockombKy B CIIOKHOJETHPOBAHHBIX CILIaBax
QTIOMHUHHUS TeMmIlepaTypa IuiaBneHus Hmwke 600°C,
3aKajka OT MPEATIABIIBHBIX TEMIIEPATyp HE IPUBOJUT B
9THX CIUIaBax K NEPEBOIY CKaHAMS B TBEPIbIH pacTBOp.
OO0pa3zoBaHne BTOPUYHBIX BbIieseHHH Al3Sc BO3MOXKHO
yTeM CTapeHUs cruiaBa nocie ObICcTpOii
KpPHCTaJUIM3allMK, a TaKkKe IyTeM JaehOpMarOHHOTO
crapenus [10].

OcCOOCHHOCTh ~ BIUSHHUS  CKaHOWS HAa  CIUIABEHI
ANIOMHUHUSL  OOBSCHAETCS  DIEKTPOHHBIM  CTPOCHHEM
ckaamus. CymecTBEHHO OOJBIIYI0  PacTBOPUMOCTH

CKaHIUsI B OOJIBIIMHCTBE 3JIEMEHTOB IEPHOANYECKOM
CHCTEMBI  CBSI3BIBAIOT CO 3HAYMUTEIBHO MEHBIINM
3HAQUYEHHEM aTOMHOTO PaJNyca CKaHIHs, 00yCIOBICHHOTO
€T0 DJICKTPOHHBIM CTPOCHHEM (pHLC.).

B pabore [7] ycTaHOBJIEHO, YTO CIUIABBI CUCTEMBI Al-
Sc o6mamatoT BBICOKMM 3(P(HEKTOM HCKYCCTBEHHOTO

CTapcHUs. I/IsyquI/[e KHHETHUKH IIpolecca pacmnaja
I10Kas3ajio MEPECHIIICHUEC TBEpAOTO pacTBOpa,
MOJIYYCHHOT' O npu KpUucTallin3daiuu aHaJIOrM4YHO

CTapCHUIO CIUIaBa IIOCJIC 3aKaJIKU. Bo BpEMs pacmnanaa

TBEPJIOTO PACTBOpA CKAaH/AWSA B AJTIOMHHUHU BBLICISIOTCS
gacTullpl ctabmwibHO# (asbl Al3Sc. OHE 3apoKaaroTCs
TOMOT€HHO, BBIJICIISIOTCS B TUCIIEPCHOM BH/IE U SIBIISIFOTCS
MOJIHOCThIO ~ KOrepeHTHbIMH ~ Marpuie. OCHOBHOE
JCUCTBHE  CKaHAWSl  3aKJI0YaeTcsi B TOBBIILICHUN
MPOYHOCTHBIX CBOWCTB 3a CUET 00pa30BaHMsl JUCIEPCHBIX
NPOJIYKTOB pacraja TBEPAOTrO pacTBopa CKaHIUs B
ATIOMUHUY U COXPAaHEHUW B TEPMHUUECKH 00pabOTaHHBIX
nonydabpukaTax CTaOMIBHOW CTPYKTYPBI C MEIKHMH
cy03epHamu. [ mosrydeHus: MakcuMalibHOTO 3ddekra
NpU JICTUPOBAHUH ATIOMUHHEBBIX CIUIABOB CKaHIHEM
HEOOXOIMMO YYHUTHIBATE OCOOCHHOCTH B3aMMOJICHCTBHS
CKaH/Ws C ATIOMHUHUCM, JICTUPYIOIIAMHU 3JICMCHTAMH H
MPUMECSIMH, a TAK)KE KHHETUKY (Da30BBIX M CTPYKTYPHBIX
NpeBpallleHni B aJTIOMHUHHUEBBIX CIUIABAX, COACPIKALIMX
CKaHIUH.
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Puc. @azosasn ouacpamma cocmosnus Al-Sc [5]/ Phase
diagram of the Al-Sc state [5]

ConepxaHue CKaHAWS TOMKHO OBITH TaKUM, YTOOBI
MIPU JIUTHE CIUTKOB OCHOBHAS €r0 YacTh (PMKCHPOBAIACh
B TICPECHIIICHHOM TBEPJOM pPacTBOpPE, KOTOPBIA 3aTeM
pacnazaercsi TpH  MOCIHCHYIOUIMX TEXHOJOTMYECKUX
HarpeBax CIWTKOB M MOIy(habpukaToB ¢ 00pa3oBaHUEM
JIUCTIEpCHBIX (Da3, o0ecTeunBaOIMUX TPU TEPMHUIECKON

o0paboTke  (GopMHpOBaHHE  MENKOW  Ccy03epeHHOH
CTPYKTYpbl ~C  BBICOKOH  YCTOMYHMBOCTBIO IPOTUB
PEKpUCTAJUIM3aMH M YIPOYHEHHE  aJIOMHHHUEBOW

MaTpHIbl 3a CYeT AMCIEPCHOHHOro TBepiaeHus. llpu
OBICTPBIX CKOPOCTSIX OXJI&KACHHS TBEPIbIA pacTBOp
CKaHIWsg B QIIOMHHHUM CKIOHEH K aHOMaJbHOMY
MEpPECHIIICHUIO ¢ KOHIICHTpAaIMell CKaHAus B aTIOMHUHUN
oxo110 0.6% [9]. IToaToMy MakCUMaIbHBII YIPOUHSIOUIHH
apdpexr B gedopmHpoBaHHBIX  mosryabpukarax
JNOCTHraeTCs ITPH COACP)KaHWH B QIIOMUHHH H €ro
crutaBax 0,6% Sc. OgHako, 3TO CIPaBEITUBO TOJBKO IS
nonyhaObpukaToB B JTa0OPATOPHBIX YCIOBHAX, KOT/AA
yIaeTcs OTrpaHHUYUThH pacraj W KOAryJSIHUI0 IIPOXYKTOB
pacrmaza NepechIeHHOro TBepJOro pacTBOpa CKaHIUS B
QIOMUHMY. B TIPOM3BONCTBEHHBIX YCIOBHUSX CIHTKH U
norypaOpuKaTsl MOBEPTaIOTCS JUTUTEIbHBIM
BBICOKOTEMIIEPATYpPHBIM HarpeBaMm, IPH 3TOM pacmaj
MEePECHIIIEHHOT0  TBEPIOTO  PacTBOpa  MPOXOIMT
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MIOJTHOCTBIO, a TMPOAYKTHI paclajia CHIIbHO KOaryJInpyiorT.
B pesynbrate addext or BBenenus 0,6% Sc tepsercs.
3T0 CBsI3aHO C TEM, YTO TBEPHABI PacTBOp CKaHIUS B
IIOMHHNN HEYCTOWYMB, M CKOPOCTh pacmajga €ro Ha
HECKOJIPKO IOPSIIKOB TIPEBBIIIAET CKOPOCTh pacmaza
TBEPABIX PAacCTBOPOB IPYTMX IIEPEXOAHBIX METAIOB B
amoMHUHNN. I yMEHBIIIEHHS CTETIEHH paciiaia TBEPJOTro
pacTBOpa ¥ OTpaHMYCHUS KOAary/siMd TPOAYKTOB
pacmaza  cojaepXKaHHEe ~— CKaHIus  Lerecoo0paszHo
orpanuuuts A0 0,25-0,5% [9].

[Mocne xpucTaIM3aK TPOBOIUIN TOMOT€HH3ALNIO
cnutkoB npu 470°C B TeyeHue 8 4ac, 4TO OKa3bIBAJIO
3HAYUTEJIBHOE BJIMSHHE Ha (OPMHUPOBAHHE OIHOPOIHOMH
CTPYKTYpBl W CTaOMIM3alMIoO CBOMCTB. B mpormecce

TOMOTCHM3aMK CcIutaBa  B96, MonubuIimpoBaHHOTO
CKaHIIUEM, KpOME pacTBOpEHHsS W30BITOUYHBIX (a3 u
BHIPABHUBAHMSI  KOHLIEHTPAL[MH TBEPJOr0  pPacTBoOpa

OCHOBHBIX KOMIIOHCHTOB B QIIIOMHHHH, C OOJbIIOH
CKOPOCTBIO ITPOUCXOIUT paciajl TBEPIOro pacTBopa Sc B

aMOMHHNHU.  TeMmepaTrypHO-BpeMeHHbIE YCIIOBUS
TOMOTEHHM3alMK  BBIOMpaIM  HMCXOAi M3  JIaHHBIX
muddepeHIMANIBEHOTO  TEPMHYECKOTO  aHalu3a U

CTaTUCTHYCCKOU 0OpabOTKHU Pe3yIbTaTOB MEXaHHUECKUX
HCTIBITAaHUH.

W3ydeHue MHKpPO- U MaKpPOCTPYKTYPhl CEPHHHBIX U
MOAM(DHUIIMPOBAHHBIX CIUTKOB cIutaBa B96 mokazaio
0ojiee OTHOPOJMHYIO CTPYKTYPY MOJAUDHIIMPOBAHHBIX
CIIUTKOB M n3MenbueHue 3epHa ¢ 140 Mxm 10 50...60 MKM.
MomudunupoBaHHbIE CIUTKA HMENIH MPAKTHICCKH
HYJIEBYI0O MOPUCTOCTh B BHAE MEIKHX OJECTIINX
ygacTkoB (<0,02 MM?) B M3JTOMaX TEXHOJIIOTHIECKUX MPOO.
[loBpIlIeHne KadyecTBa JIUTOTO MOAHMDUIIMPOBAHHOTO
MeTajUla CKa3aJoCh Ha TIOBBIIICHHA MEXaHHYCCKUX
CBOHCTB 1e()OPMHUPOBAHHBIX 3aTOTOBOK (TalI.).

MexaHuueckue ~ CBOMcTBa  00pasloB  cIulaBa
OIIPEJeTSIN B COCTOSIHMM 3aKalKH M HCKYCCTBEHHOTO
crapenust (110°C, 4ua + 160°C , 8u).

MUKpPOCTPYKTypa HETOMOTEHU3UPOBAHBIX CIHUTKOB
cmaBa B961[1 umena rpyboe AeHAPUTHOE CTPOCHHE 0 —

TBEPIOTO pacTBOpa C KPYHHBIMH  BBIICICHUSIMH
HHTEPMETAUTUAHBIX (a3 IO TpaHWIaM JICHIPUTHBIX
STYEeK. Iocne TOMOTEHH3AIINN YBEJINYMIACH

JHUCIIEPCHOCTh ACHIPUTOB, pa3Mep ICHAPUTHON sYeiiKu
ObUT CpaBHUM C pa3mepom 3epHa, T.e. 40...50 MKM.
Wurepmerammuaneie  daser (AlsSc, FeAl;, Alz:CuMg,
MgZn;) AMCIepCHO M PABHOMEPHO paclpeneieHbl B
obeme 3epeH. Jledhopmarms mpuBena K BOJOKHHCTOM
CTPYKType; MpHYEM HEOJHOPOAHBIC KpyMHbIC (Ha3bl
HCXOJIHOTO MeTasia 00pa30Baii CTPOYKH MOBBIIICHHON
TPaBUMOCTH, a 3€pPHa TBEPJAOr0 pAacTBOpa aJFOMHHHS
HUMeJH TIOHMKSHHYIO TPAaBUMOCTb. DTa HEOAHOPOHOCTh
npuBelia K aHM30TPONHMM  MPOYHOCTHBIX  CBOWCTB
HCXOJHOTO CIUIaBa. B pesynbrate MOAM(UIMPOBAHUS
CKaHJMEM I0JIOC Pa3HOTPABUMOCTH HE HaOJ0gamd U

AHUTPOIIUA 1o

YMEHbIINJIACH.

MMPOYHOCTHBIM XapaKTCepUuCTUKaM

Tabauya

Mexanuueckue cBoiictBa ciiaBa B96111/ Mechanical
properties of alloy V96Z1

CocrosiHue oz, MIla c0,2, MIa 8, %
WcxomHbIM CIIUTOK 280 240 12,5
Momnguunpo- 340 290 11,0
BAaHHBIN CIIMTOK

Hcxonssid 560 490 8,0
npoduis

Moznuumpo- 620 570 7,5
BaHHBII poduiib

Hayunasi HoBU3HA
Ha oOCHOBE OTCUECTBEHHBIX M  3apyOEKHBIX

UCCIICIOBAaHHM, aHANIM3a (PUIUKO-XMMUYECCKHX CBOICTB
3JIEMEHTOB o0ocHOBaH BEIOOD CKaHIusg KaK
MUKPOJICTHPYIOMIEr0 ¥ MOIU(PHUIMPYIOMIETO 3JIEMEHTA
BBICOKONIPOYHBIX AFOMUHHEBBIX CIUIABOB. [IpuBeICHBI
OCHOBHBIC KPHTEPHH MOAUGHUIMPYIONIEH CIIOCOOHOCTH
CKaHAWsA WM €ro MPEUMYIIEeCTBA IEpel] MEPEXOTHBIMH
MeTaIaMHu.

HpaKTH'—leCKafl 3HAYUMOCTb

Pazpaborana TexHosorus BBoma Al-Sc-nuratypsl B
IIOMHHUEBBIH paciuiaB. ONTHMH3HPOBAHO KOJIHIECTBO
ckagmua 0,2...0,3 % (macc.). s s¢ddexTuBHOrO
MogupunmpoBanus.  [Ipe/utokeHsl  TemIepaTypHO-
BpPEMEHHBIE ITapaMeTPbl TEPMOYIPOUHSIIONIEH 00padOTKH
caBa B961[1. JlocturHyta OgHOpOAHAs IUCHEpCHAs
CTPYKTYpa 3arOTOBOK C  BBICOKHM  KOMIUIEKCOM
MEXaHUYECKUX CBOMCTB.

BruiBoabl

B KayecTBe MHKPOJICTUPYIOIIETO u
MOTUDHUIHPYIOIETO JIIeMEHTa BBICOKOTIPOYHOTO
aroMuHUEeBOro cruiaBa BI96I[l mpeminoxeH CKaHIWH.
[IpoBeneH aHamm3 HpUPOABI W (PUIUKO-MEXAHHUECKUX
cBoiictB Sc. OmpenerneHbl KpUTEPHH CBOWCTB Sc Kak
moau¢ukaropa Al-crimaBos. [IpoBenen aHanus ¢azoBoit
JmuarpaMmsbl Al-Sc, Ha OCHOBaHHHU Y€TO CKOPPEKTHPOBAHBI
TEMIIepPaTyphl 3aKaJKU ¥ CTAPCHUS CIUIABA.

IIpoBenensl omnbiTHBIE IIaBKU cruiaBa B961I1 B
HCXOJTHOM COCTOSIHMM W C J00aBKaMu Sc-Iuratypsl. B
MOTU(DHUIIMPOBAHHBIX 00pa3Iax IMOJydYeHa ITUCTICPCHAS
CTPYKTYpa ¥ TIOBBIIICHHHIA YPOBEHb IPOYHOCTHBIX
CBOIICTB.
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