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CrutaBu cuctemy Al — Si 3HaMIUIM HaOiIbINe MOIIMPEHHS Cepen JUMBAPHUX
IIOMiHi€BMX CriaBiB. Taki CIUIaBM XapaKTePU3YIOThCS CIIPUSTIMBUM MOETHAHHSIM
MeXaHiYHMX i JMBapHUX BIacTMBOCTeN. IIpM 1IbOMY, BUPOOHMUIITBO BTOPUHHOIO
aJIOMiHiI0 i Jioro criaBiB (OCHOBHMM pecypcoM € OpyXT i Bimxoay 3 BeIMKOIO
KiJIbKICTIO IIKiZJIMBUX OOMIIIIOK, 110 HEraTMBHO I1I03HAUYA€ThCS Ha BJIACTMBOCTSIX
BUJIMBKIB), B CWJIy MEHIIMX €HepreTUMYHMUX BUTPAT i BUKUAIB Yy HABKOJUIIHE
cepenoBuIlle, Ha ChOTOAHI Ma€ TeHAEHIIil0 OO0 3pPOCTaHHSI 3aBASIKM HasIBHOCTI
IOCTaTHbOI CUPOBMHHOI 0a3M Ta eKOHOMIUHMX IlepeBar (HacamIlepen BapTOCTi)
BiITHOCHO MePBUHHMX CIUIaBiB. Pa3oM 3 TuM, CyTTEBUM OOMeEKYBaJbHUM (PaKTOPOM
BUKOPUCTAHHS BTOPMHHUX QIIOMiHI€EBMX CIUIaBiB IS BUPOOHMIITBA JIUTUX
3arOTOBOK € HM3bKi IMOKa3HMKM MeXaHiUHMX BJIACTMBOCTEN, L0 TMEeBHOKI MipoO
MOXYTb OYTM HiBeJIbOBaHi BUKOPUCTAHHSIM Pi3HUX TEXHOJIOTTUYHUX 3aXOAiB 0OPOOKM
po3IjiaBy, B TOMY 4YMCJi, Tpoliecy MoAMQIKYBaHHS BMUCOKOAMCIIEPCHUMMU
TYTrOIUIaBKUMMM JoMilIKamu [1 - 4].

30KpeMa, B [AaHOMY IOC/iIKeHHi BIUIMB MOAMGQIiKyBaHHSIM Ha MeXaHiuyHi
BJIACTMBOCTI BTOPMHHOTO ajlOMiHi€BOTrO JMBapHOro ciuiaBy (Mac. %: 0,528 Mg,
1,124 Cu, 11,539 Si, 84,969 Al, 0,905 Fe, 0,692 Zn, 0,242 Mn) 6e3 TepMiuyHOi 00pOOKM
3Mi/iCHIOBA/IM BBeIeHHSIM KapbOimy kpemHilo mapku F1200 ¢pakiiero 1 — 3 MKM B
Kinbkocti 0,1, 0,2, 0,3 mac. %. [ mpoBeJleHHs JOC/TiI)KeHb BUTOTOBJISIM BUTUBKU
IUTIHAPMYHOI GopMu cepenHim AiameTrpom 55 MM Ta BucoTo 150 MM B ImmimaHo-
rauaucTuX dopmax (IIMP) Ta B cTajieBOMYy BUTPSIXHOMY KOKiJi 3 cepegHbOIO
TOBIIMHOK CTiHKM 10 MM. BHYTpIIIHIO MOBEpPXHIO KOKUIK, MiAIrpiTy 10
temmepatypu 380 — 400 °C, mokpuBaau JuBapHOI ¢Gap60i0 Ha OCHOBi AMCTEH -
cuiiMaHiTy. TemriepaTtypa 3anuBku posiuiaBy 690 — 720 °C. BusHaueHHS 1IiJIbHOCTI
JUTOTO MeTaly, OTPMMaHOro B cTajeBiit dopmi Ta B MmilaHO-TJIMHUCTIN dopmi,
MIPOBOAMIM METOIOM TiIpOCTaTUUYHOTO 3BakyBaHHS 3pa3kiB y CCla.

BcTaHoBJ/IeHO, 1[0 MilIHICTh HeMOAM(iKOBAHOTO CILIaBy (os) CTaHOBUTH 110 -
120 MITa. ITIpu Bmicti SiC B crutasi Big 0,1% o 0,2% moKasHMUKY B MiABUILIYIOTHCS
Bim 130-145 MIla go 155-166 MIla BigmoBimHo. 36inpmiennst Bmicty SiC mo 0,3%
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MPU3BOOUTL OO 3HMKEHHS 3HaueHb oy B Mexax 117 - 127 MIla. IlokasHUKM
tBepaocTi (HB): HemoaudikoBaHmii crias - 42 - 43, crinaB 3 BMictoMm 0,1% SiC - 43 -
44, 3 smictom 0,2% SiC - 46 - 47, 3 BmicTom 0,3% SiC - 43 - 44.

BcTaHOBJIEHO, IO HIIJIBHICTh CIUIABY BMJIMBKIB i3 BMiCTOM KapOimy KpeMHiio
0,1 % cranoButh 2761 kr/m® a HemommdikoBaHoro crmiaaBy — 2715 kr/m®. Ilpu
36i/bIIeHH] BMicTy Kap6igy kpemHii0 A0 0,2 % mIiJibHICTH MeTally CTAaHOBUTH 2735
Kkr/M>. ITpu BmicTi SiC 0,3 Mac.% IIiIbHICTb CIUIABY CTAHOBUTD 2752 Kr/m3. II[inbHICTD
MeTaly OTPMMaHUX BUJIMBKIB Y IMilllaHO-TAMHUCTIN Gopmi 3 mogudikaTopom 0,1%
SiC craHoBuTb 2673 kr/m>, 3 0,3% SiC - 2676 Kr/Mm°>.

Takum 4MHOM, BCTAHOBJIEHO, 110 MeKa MILIHOCTI CIJIaBy IOCTYIIOBO 3POCTAE 3i
30i/IbIIEHHSIM BMICTy Kapbimy KpeMHil0 B po3IUiaBi i Jocsara€e MaKCMMaJbHUX
3HaveHb 3 0,2 SiC y nopiBHSIHHI 3 He MOAM(DIKOBAaHUM CILJIAaBOM ITPU JIUTTiI B KOKiJIb.
ITpu BMmicTi mogudikaTopa B KisibKocTi 0,3% Mexka MIilIHOCTi 3HMKYETbCS (- 23,8%).
BusHaueHo, 10 Meka MilIHOCTi BMJIMBKIB, Bimymmtux B III'® mpu BmicTi Kapbimy
kpeMmHiw Big 0,1% mo 0,3% 3poctae Ha 17,7MIla (+ 13%). TBepAicTh criaBy, IO
MmomudikoBaumii 0,2% SiC, Buie Ha 5 % HiXX TBepHicTh ABOX IIONEpeIHIX 3pa3KiB
(0,1 Ta 0,3 % SiC). llliNbHICTh CIUIABY OTPMMAHOrO B KOKiTi, 10 MoaudikoBaHMii
Kapbimom KkpeMmHil0 B KigbkocTi 0,1% 3poctae Ha 1,6% Yy TIOpiBHSHHI 3 He
MmoaudikoBauum. IlinbHicT MeTasly BWIMBKiIB, oTpuMaHux B III® 3
MmoaudikyBanuam 0,1% Ta 0,3% xkapbigy KpemHilo, 3MeHIIyeTbcs (- 2,87%)
TIOPiBHSIHO 3 BUJIMBKaMM, IO BiZIJINTi B MeTaeBy opmy.
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THE EFFECT OF MODIFICATION WITH HIGHLY DISPERSED SILICON CARBIDE
ON THE MECHANICAL PROPERTIES AND DENSITY OF THE SECONDARY
ALUMINUM ALLOY OF THE AL-SI SYSTEM
Selivorstov Vadym, Selivorstova Tetiana, Dotsenko Yurii, Borodianskyi Kostiantyn

Abstract. The effect of modification on the mechanical properties of the
secondary aluminum casting alloy (wt.%: 0,528 Mg, 1,124 Cu, 11,539 Si, 84,969 Al,
0,905 Fe, 0,692 Zn, 0,242 Mn) without heat treatment was determined by the
introduction of silicon carbide with a particle size of 1-3 ym in the amount of 0.1,
0.2, 0.3 wt. %. Castings were made in steel molds. It is established that the strength
of unmodified alloy (oB) is 110 - 120 MPa. When the content of SiC in the alloy from
0.1% to 0.2%, the indicators of oB increase from 130-145 MPa to 155-166 MPa,
respectively. Increasing the SiC content to 0.3% leads to a decrease in oB values in
the range of 117 - 127 MPa. Hardness indices (HB): unmodified alloy - 42 - 43, alloy
with a content of 0.1% SiC - 43 - 44, with a content of 0.2% SiC - 46 - 47, with a
content of 0.3% SiC - 43 - 44. Determination of the density of cast metal obtained in
a steel mold and in a sandy-clay form was carried out by the method of hydrostatic
weighing of samples in CCls. It has been established that the density of the alloy of
castings with a silicon carbide content of 0.1% is 2761 kg/m3, and that of the
unmodified alloy is 2715 kg/m3. With an increase in the silicon carbide content to
0.2%, the density of the metal is 2735 kg/m3. With a SiC content of 0.3 wt.%, the
density of the alloy is 2752 kg/m3. The density of the metal of the castings obtained
in the sandy-clay form with the modification of 0.1% SiC is 2673 kg/m3, with 0.3%
SiC - 2676 kg/m?>.

Key words: castings, secondary aluminum alloy, modification, dispersed
silicon carbide, mechanical properties, density of the metal.
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