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(Yxp.)

Ha ocHOBI TpoBeJeHHX aHANITUYHUX Ta EKCIEPUMEHTAIBHUX JIOCIHIHKCHb BCTAHOBJICHO
B3a€EMO3B 30K MK XIMIYHUM, (Da30BUM Ta CTPYKTYPHHUM CKJIAJIOM, TEXHOJOTTYHUMH TTapaMeTpaMu
00pOOKHM Ta pIBHEM BJIACTHUBOCTEH JIMBapHHUX OaraTOKOMIIOHEHTHUX cIuiaBiB cuctemu Al-Mg.
[TokazaHo, 110: JUIsi MPOMHUCIOBUX MarHajiiiB BaXJIMBUM (DaKTOPOM JJisi AOJAATKOBOTO MiJBUIICHHS
Ta crabimizamii piBHA iX MeXaHIYHMX BIACTHBOCTEH € ONTUMI3allisl TeMIepaTypHO—4acCOBUX
nmapamMeTpiB 0OpoOKM po3IUIaBy;, BIUIMBAIOYM HA IMapaMeTpPH KpHUCTaIi3alii JIMBaApHUX CILUIABIB
cucremu Al-Mg MoxHa 1iecipsIMOBaHO KEPYBATH MPOIECOM IX CTPYKTYPOYTBOPEHHS Ta piBHEM
MEXaHIYHUX BJIACTUBOCTEH; TMepeMIiNTyBaHHsA pO3IUIaBy ABOGa3HI 30HI BUKIMKAE e(]exT
MEXaHIYHOTO MOAM(DIKYBaHHS MeTaldy, SKUH TPOSIBISAETHCS B 3MEHIICHHI pO3MIpy 3€pHa,
JICHIPUTHOI KOMIPKH Ta TOBIIMHHU BKJIOUeHb P—¢asu (AlsMQy); migsuinenHs Bmicty Si B JaHOMY
CIUIaBi € JIOJIAaTKOBUM pE3epBOM [JIsl MiJBHUINEHHS PIBHS HOr0 TEXHOJOTIYHHUX BIIACTUBOCTEH.
Po3pobiieno mMaTreMaTWyHy MOJENbh KpHCTami3allii MeTajiB Ta CIUIaBIB sKa, HAa OCHOBI JIaHWUX
TEPMIYHOTO  aHalli3y, JO3BOJIIE  PO3pAaXOBYBAaTH BEIMYMHHM  TapaMeTpiB  KpHCTami3amii
JOCITIDKYBAaHUX CIUIaBIB Ta OIIHIOBAaTH BIUIMB 30BHINIHIX (DaKkTOpiB Ha Tpolec KpucTamizarmii
METaJICBOTO PO3IIaBy. Briepiiie BCTAaHOBIEHO KUTBKICHUI B3a€MO3B 30K MiXK 3MiHOIO MapameTpiB
KpUCTaJli3alii 1 po3MipoM 3epHa allOMIHIEBOTO TBEPAOTO PO3UYHUHY IPOMHUCIOBUX MarHamiiB.
Po3pobreno cxeMmy ekxcmpec—aHalizy SKOCTI pO3IJIaBy, IO JO3BOJISE€ MPOTHO3YBATH CTPYKTYPY Ta
MEXaHIYHI BJIACTUBOCTI JOCIII)KYBaHHMX CIUIaBIB Ie B Tpolieci ix BuUroToBIeHHA. [loOymoBaHO
MaTeMaTH4HI MOJIENi 3aJIeKHOCTI PiBHA MEXaHIYHUX BJIACTHBOCTEH cruiaBy AMroéu micist TUTTS B
KOKiIb Ta Icisg TepMidHOi 00poOku Bim BMmicTy B HboMy Mg, Si, Ti, Zr. Metogom
OaraTokpuTepiallbHOI ONTUMI3allii BCTAHOBJICHO ONTHMAaJbHE CIIBBIAHOIICHHS BMICTY IIHX
eneMeHTiB. BcTaHOBIIEHO onTUMaIbHUN BMICT JAHOI JITaTypH sl IPOMUCIOBUX CIUTaBiB AMro6mn
ta AMrl0 npu sikoMy 3MEHIIYEThCS CEpPEHi po3Mip 3epHa ANIOMIHIEBOTO TBEPJIOTO PO3UMHY Ha
45-50 %, 3HAUYE€HHA TUMYAcOBOTO OIOpPY PO3pHUBY MiABUIIYeThcsS Ha 16-38 %, a 3HaueHHA
BiJIHOCHOTO BHJIOBXECHHS MiABUIIYIOThCSA HAa 38—50 %. I1iABUIIYIOTHCS TEXHOJOTIYHI BIACTHBOCTI 1
3HU)KYETHCS CXUJIBHICTD CIUJIABIB /0 YTBOPEHHS TapsiuuX TPIIIHH.

(poc.)

Ha ocHoBe TmpOBEeNEHHBIX AaHAIUTHYECKHMX M  OSKCIEPUMEHTAIbHBIX HCCIEAOBaHUN
YCTaHOBJICHA B3aMMOCBSI3b MEXKIYy XUMHYECKHM, (Da30BBIM H  CTPYKTYPHBIM  COCTAaBOM,
TEXHOJIOTUYECKUMHU IapamMeTpaMu 00pabOTKU M YPOBHEM CBOMCTB JIMTEHHBIX MHOTOKOMITOHEHTHBIX
crutaBoB cucteMbl Al - Mg. [lokazaHo, 9T0: ISl TPOMBINIJICHHOTO MarHaJus BaXKHBIM (DaKTOpoM
JUIS TOTIOJTHUTENBHOTO TOBBIIMICHUS M CTA0WIM3allMM YPOBHSA HX MEXAHMYECKHUX CBOWCTB €CTh
ONITUMHU3AIHNS TEMIIEPATypHO-YaCOBBIX MapaMeTpoB OOpabOTKM pacIuiaBa; BIHsSS HAa HapaMeTphl
KPHCTAJUTA3AIMKA JTUTEHHBIX CIUlaBoB cucteMbl Al - M@ MOXHO IeineycTpeMIIEHHO PYKOBOIUTH
MPOIIECCOM HX CTPYKTYpOOOpa3oOBaHUsS M YPOBHEM MEXaHWYECKUX CBOWCTB; TMEepEMEIINBAHHE
pacriaBa aByX(¢asHOW 30HE BbBI3BIBACT YP(HEKT MEXaHWYECKOTO MOIU(GUIIMPOBAHUS METaIIa,
KOTOPBI TPOSIBIISIETCS B YMEHBIICHHH pa3Mepy 3€pHa, ACHAPUTHON SUEHKH W TOJIIUHBI
BkioueHnii  B—daszer  (AlsMQ2); TOBbIIICHHE COAEPKUMOTO Si B JaHHOM CIUTaBE SIBJISCTCS
JIOTIOJTHUTEIBHBIM PE3EPBOM JIJIsl IOBBIIIIEHHSI YPOBHSI €r0 TEXHOJIOTMUYECKUX CBOMCTB. Pazpaborana
MaTeMaTH4eCKass MOJENh KPUCTAJUTM3AIlMM METAJUIOB M CIUIABOB KOTOpas, Ha OCHOBE JAaHHBIX



TCPMHUYCCKOI'0 aHajin3a, MO3BOJISACT PACCUUTBIBATH BCIIMYUHBI MApaMCTPOB KPUCTAJLIIM3AlUU
HUCCICAYCMBIX CIJIABOB WM OLCHHWBATH BJIIMAHUC BHCUIHHX (baKTOpOB Ha Mmponecc KpucCTaiu3alnuu
MCTAJUIMYCCKOI'0  pacIijiaBa. BHGpBBIe YCTAHOBJICHA KOJIMYCCTBCHHAA B3aMMOCBA3bL MCKAY
W3MEHECHUEM MapaMeTPOB KPUCTALIM3AUN U PAa3MEPOM 3€pHA ATFOMHUHUEBOTO TBEPIOr0 pacTBOpa
NPOMBIIIJICHHOTO MarHanusg. Pa3paborana cxema ekcopec-aHali3y KadecTBa paciuiaBa, YTO
MO3BOJISIET MPOTHO3UPOBATh CTPYKTYPY M MEXAHWYECKHUE CBOMCTBA MCCIEAYEMBIX CILJIABOB €Il B
mnmponecce Hux HU3roTOBJIICHUSA HOCTpOCHBI MAaTCMAaTUYCCKUC MOJACIIN 3aBUCHUMOCTH YPOBH:A
MEXaHWYECKUX CBOMCTB cruiaBa AMro6i mociie JuThs B KOKHJIb M TIOCTIE TEPMHUYECKON 00pabOTKH
or coaepxxumoro B Hem Mg, Si, Ti, Zr. MeronoM MHOTOKpUTEpHAIBFHONW ONTHMH3ALNUN
YCTAHOBJICHO OINTUMAJIbHOC COOTHOIICHUE COACPKMUMOIO OTHUX IJICMCHTOB. VYcTaHOBIIEHO
ONTUMAJILHOE COJIEP’KUMOE JJAHHOM JINTaTyphl AJI POMBIIIIEHHBIX cii1IaBoB AMroén u AMrl0 npu
KOTOPOM YMEHBIIAETCSl CPEHUM pa3Mep 3epHa aJFOMHHHUEBOTO TBEpJOTo pactBopa Ha 45-50 %,
3HAUEHUE BPEMEHHOIO COINPOTUBIEHUS pa3pbelBa NoBbIIIaeTcss Ha 16-38 %, a 3HaveHHUs
OTHOCUTEIBHOIO YIJIMHEHUS MOBbIIAIOTCSA Ha 38-50 %. [loBbImatoTCsl TEXHOIOTHYECKHUE CBOMCTBA
1 CHUXACTCs CKIIOHHOCTH CIIJIaBOB K 06pa3013aHmo ropsa4umx TPCIUIH.

(aHrJj.)

On the basis of undertaken analytical and experimental studies intercommunication is set
between chemical, phase and structural composition, technological parameters of treatment and
level of properties of casting multicomponent alloys of the system Al - Mg. It is shown that: for
industrial magnaliums by an important factor for an additional increase and stabilizing of level them
mechanical properties there is optimization of temperature-sentinel parameters of treatment of
fusion; influencing on the parameters of crystallization of casting alloys of the system Al - Mg can
purposefully manage the process of their gelation and level of mechanical properties; interfusion of
fusion to the diphasic zone causes the effect of the mechanical retrofitting of metal, that shows up in
reduction to the size of grain, dendritic cell and thickness of including p—phaze of (AlsMg,); an
increase of content of Si in this alloy is additional reserve for the increase of level of him
technological properties. The mathematical model of crystallization of metals and alloys is worked
out that, on the basis of data of thermoanalysis, allows to expect sizes of parameters of
crystallization of the investigated alloys and to estimate influence of external factors on the process
of crystallization of metallic fusion. Quantitative intercommunication is first set between the change
of parameters of crystallization and size of grain of aluminium sosoloid of industrial magnaliums.
The chart of excnpec-ananizy of quality of fusion is worked out, that allows to forecast a structure
and mechanical properties of the investigated alloys yet in the process of their making. The
mathematical models of dependence of level of mechanical properties of alloy of AMr6xa are built
after casting in xokine and after heat treatment from content in him Mg, Si, Ti, Zr. The method of
multicriterion optimization is set optimal correlation of content of these elements. Optimal content
of this ligature is set for the industrial alloys of AMr6x and AMrl0 at that the middle size of grain
of aluminium sosoloid diminishes on a 45-50 %, value of temporal resistance of break rises on 16-
38 %, and the values of the relative lengthening rise on 38-50 %. technological properties Rise and
propensity of alloys goes down to the firecracking.
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