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OOCIIIXXEHHS HIVNIbBHOCTI MAKPOCTPYKTYPU BUJIMBKIB 13
BTOPVHHOI'O CIVIABY CUCTEMMU AL-SI ITPU MOJU®IKYBAHHI
BUCOKOIVICITEPCHMM KAPBIZIOM KPEMHIIO
CeniBbopcToB B.10., Tonienko 10.B., CeniBbopctoBa T.B., [magkux B.A.
Ykpaiucokuti depycasHuli yHisepcumem HayKu i mexHonoziti, ZIHinpo

AHoTanist. YV OdocnidieHnHi aHanizyemecsi  8naue  moougpikayii  8MOpuHHO20
aOMIHIEB020 IUBAPHO20 cnasy cucmemu Al-Si sucokoducnepcHum KapOioom KpeMHito
Ha WinbHicme Memany ma Makpocmpykmypy UuniHOpuuHux euuskie. Busenero, wo
weudxkicms meepdiHHA ma cmpykmypa Mema’y 3ajiexcams 8id muny opmu (Memanesa
abo niwjamo-21uHsIHa) ma Kinvkocmi dodanozo SiC. Cnnaeu 3 dobaskow 0,1% SiC,
posiumi 'y memanegy Gopmy, maiwome Hatibinewy winvHicmes. Makpocmpykmypa
gunuskie modugikosarux SiC xapakmepusyemvcsi HASIBHICMIO 21UOOKUX YCAOKOBUX
pPakosuH ma KOHYeHmMposaHoi nopucmocmi. Bunuexu, 3anumi y niujaHo-2auHsAHy Gopmy
3 modudgpikayiecio SiC, 8usA87210Mb KOHUEHMPOBAaHy Ycadky ma 2a308i nopu, uio
gionosidae Hu3bkomMy Oany 3d emaaoHHOKW WKanow. JlocnioxeHHs nNiOKpecae
gaxcnugicme 8ubopy Mmemody saumms ma modugikayii chaagy 0ona onmumidayii
WinbHOCMI ma cmpykmypu 8UuiueKis.

KimwouoBi roBa: JdocnidxuceHHs, emopuHHuili saueapuuii cnnas cucmemu Al-Si,
Modudpikauyis, kap6io KpeMHito, TUMms, WinbHiCMs, MAKPOCMpPYKmypa.

HaBemeHO pe3yabTaTu [OCTiI’)KeHb BM3HAUeHHS BIUIMBY Moaudikallii
BTOPMHHOTO a/JIOMiHi€EBOTO JIMBAapHOTrO CIuiaBy cuctemu Al-Si BucokomucrepcHUM
Kapb6imom kpeMHil0 Mapku ®1200 3 po3MipoM YacTMHOK 1-3 MKM Yy KiJIbKOCTi Bif
0,1 go 0,3 mac. ,% Ha UIIJIbHICTh JUTOTO MeTaly i MaKpPOCTPYKTYPY LHMIIHAPUIHUX
BWINBKIB BucoTor 150 MM i cepemHim miameTpom 50 MM, OTpUMMaHUX JUTTSIM Y
MeTaJieBy Ta MilllaHO-TJIMHAHY (GopMM 3 JOoAaBaHHSIM BMCOKOAMCIIEPCHOTO Kapobin
KpPeMHilo.

IocimKkeHHsT UIJIbHOCTI MeTally BMJIMBKIB, 3aJIMTUX y MeTajeBy (opmy Ta
MillaHO-TVIMHSIHY (QopMy, IIpoBelleHi METOAOM TiIpOCTaTUUYHOIO 3Ba>KyBaHHS
3pa3kiB Ha aHaJITUMUYHMX Barax, IOKa3ajauM HasIBHICTb BIUVIMBY Mopaudikaliii Ta
Teruiodi3MUHMX YMOB 3aTBEPAiHHS Ha BiATIOBiAHI TOKa3HUKN.

Y MertasneBiii ¢opMi MIBUAKICTb TBEPAiHHS CIUIABy BUIE i CTPYKTypa CTa€
OiMbII IIiTbHOIO (IIIJIBHICTh CIVIAaBY BWIMBKIB, OJepKaHMX Y ITIIAHO-TJIMHSHINA

dopmi, Ha 2,7 % MeHIIa TMOPIBHSHO 3 BUIMBKAMM, OJepsKaHMMMU Yy MeTajeBiit
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dbopmi). Hait6ineiry miiapHicTs Mae ciuiaB 3 gob6aBkoio 0,1% SiC i posmmuTuic y
MeTaieBy opmy.

YV 3pa3kax BWIMBKIB, BiIJIUTUX Yy MillaHO-IIMHSAHY (Qopmy, Tpu 306iblIeHHi
KisbkocTi SiC cyTTeBa 3MiHa TYCTMHM CIJIaBY Maibke He BimOyBaeThbcs. OTpumadi
IaHi TaKOX CBiguaThb MpPO Te, WO SIK CIIOCIO OTpMMAaHHS BWIMBKIB, Tak i
MoaudikyBaHHS CIUIaBy BIUIMBAIOTh Ha JOro MaKpOCTPYKTYpy. 30Kpema,
MaKpOCTPYKTypa JIMTOTO BTOPUMHHOTO CIUIaBy cucteMu Al-Si, sikuit He migmaBaBcs
moaudikallii Ta 3ajuBaBcsl Y GopMy, Ma€e Majy yCaJKOBY PaKOBMHY Ta PO3CiSHY
IIOPUCTICTh IO BChOMY 00’€My MeTaly BMIMBKA i BilmoBimae 3 6ajy. Ha eTaJOHHi
IIKaJIi.

MaxkpoCTpyKTypa BWJIMBKiIB, MOAMGpiKOBaHUX BUCOKOOMUCIIEPCHUM KapOimom
KpeMHilo, BKJIIOUAa€ 30cepelkeHy TIJIMOOKYy YyCagKOBYy PpaKOBMHY 3 TIpPyouMu
TpillMHAMM B HMKHi/i 4YacTMHI OOOJIOHKM. A TaKOX KOHIIEHTPOBaHa ycagouyHa
TIOPUCTICTD Y BEPXHiit YaCTUHI BUWIMBKa. MakponedeKTiB y HUKHili YaCTUHI BUTMBKA
HeMae. 3arajioM MakKpOCTPYKTypa BMJIMBKIB i3 BMmicTom 0,1-0,3 mac.% SiC, 3anutuxy
dbopmy, Bimmosigae 2-my Ta 3-My 6asam BiJJTiKy 32 €TaJIOHHOIO IIKAJIO0.

BuCHOBOK

HociaKkeHHsI MAaKPOCTPYKTYPU BWIMBKIB, BiIJIMTUX Y MilllaHO-TAMHSIHY hopmy
3 mogudikamiero Kapb6imom kpemuiio 0,1 % Ta 0,3 mac. %, moka3ajy HasIBHiCTb
KOHLIEHTPOBAHOI yCagKM y BePXHiil YaCTUMHI BUIMBKIB i HasBHICTh ra30BUX IOp Ha
OiuHil MOBepXHi, IO BimmoBimae 1-my Oamy mJIsT eTaJOHHOI IIKaJIM. AHAaTi3 TaKOX
10Ka3aB., 1110 BOHM He MalThb BUPaskeHOi KOHIIEHTPOBAHOI yCaJikM, i BCS MOPUCTICTh
30cepemkeHa Ha 30BHIIIHiM CTOPOHI BWINMBKA, TOMi SK Y BepXHili 4acTMHi 060X

BUJIMBKIB € HEBeJIMKa 30cepeskeHa MOPUCTICTb.
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STUDY OF THE EFFECT OF MODIFICATION WITH HIGHLY DISPERSED
SILICON CARBIDE ON THE DENSITY AND MACROSTRUCTURE OF CASTINGS
FROM THE SECONDARY ALLOY OF THE AL-SI SYSTEM UNDER DIFFERENT
THERMOPHYSICAL SOLIDIFICATION CONDITIONS
Seliverstov Vadim, Dotsenko Yurii, Selivyorstova Tatjana, Gladkikh Volodymyr

Abstract. The study analyzes the impact of modifying a secondary aluminum casting
alloy of the Al-Si system with high-dispersion silicon carbide on the density of the metal
and the macrostructure of cylindrical castings. It was found that the solidification rate
and the structure of the metal depend on the type of mold (metal or sand-clay) and the
amount of added SiC. Alloys with a 0.1% SiC addition, cast in a metal mold, have the
highest density. The macrostructure of SiC-modified castings is characterized by the
presence of deep shrinkage cavities and concentrated porosity. Castings poured into a
sand-clay mold with SiC modification show concentrated shrinkage and gas pores, which
corresponds to a low grade on the reference scale. The study highlights the importance of
choosing the casting method and alloy modification to optimize the density and structure
of the castings.

Keywords: research, secondary casting alloy of the Al-Si system, modification, silicon
carbide, casting, density, macrostructure.
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