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1,12-1,9 pas, a Taxke pocTy TBepIOCTU CIUIaBa B 2
pasa.

2. IloyueHHbIe TaHHBIE IIO3BOJISIOT PEKOMEH/[10-
BaTh BOJOPOAHYI0 00paboTKy B TeueHme 20-40 MuH
C JIbHENIINM OBICTPBIM OXJIKIEHVEM WIN 3a-
KaJIKOVI B BOZIY ¥ TEpPMOLIVIKIIMPOBaHVEM B TBEpPIOM
COCTOSTHUIV JJIs1 YiTydleHws: cBovicTB crutaBa AK18
(B-Sn).
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JKonorn4yecku 6esonacHasa TeXHONOrms nNoBbILEeHNs
KayecTBa BTOPUYHbIX cnriaBoB cuctembl Al-Si-Cu-Fe

UccnedosaHue MoC8AUWEHO YryHWeEHUO CMPYyKmMypbl, MexaHU4yecKux U CriyxebHbix ceolicme emopuYHO-
2o crinasa AK8MS3. [MpumeHeHue pa3pabomaHHOU 3Koro2udyecku b6e3ornacHol mexHonoauu pacghuHupyrouwe-
moducbuyupyrowel u mepmudeckol 0bpabomku Mo380s1U10 A0CMUYb 8MOPUYHBIMU CUTYMUHaMU YpPOBHSI cgolicms,
ydosnemeopsiroueeo mpebosaHusim TOCT 1583-93. lNpombiwneHHas anpobayus 8 ycriosusx AO «Momop-Cuux
rokasasna 6bICOKYH 3¢hQheKmMUBHOCMb U MEXHUKO-9KOHOMUYECKYH Ueriecoobpa3HoCcmb UCob308aHUsi 0aHHOU
mexHonoauu. n. 1. Tabn. 1. bubnuoep.: 7 Hass.

Knroyeenie cnoea: cunymuH, paguHuposaHue, MoouguyupoeaHue, mepmuyeckass obpabomka, besonac-
HOCMb, MOKCUYHOCMb

The research is devoted to improvement of structure and increase of mechanical and service properties of
the secondary alloy AK8M3. Application of developed ecologically safe technology of refining-modifying and heat
treatment allowed secondary silumins to answer the requirements of FTOCT 1583-93. High efficiency and technical-
economic expediency of present technology during production approbation at joint-stock company «Motor-Sich»
was shown.

Keywords: silumin, refining, modification, heat treatment, safety, toxicity

ITocranoBKa mpo6s1emMbI
B coBpemeHHBIX 5KOJIOIMUYECKMX, SKOHOMIUE-
CKMX W COLIMaJIbHO-IIOJIUTUYECKMX YCIIOBUSIX OCO-
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Oy10 BaKHOCTPH DI MeTaJUTyprum YKpawHbl IIpU-
oOpeTaeT ¥CII0/IB30BaHe COOCTBEHHOV CHIPHEBOVI
6aspl, cHVDKeHMe ce0ecTOMMOCTY BhIITyCKa ITPOTyK-
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MY, a Takke yTwiInsaluus MeTajuioioMa. PemmTs
IIOCTaBJIeHHBIe 3374l  TI03BOJISET  PEIMKIIVIHT
JIOMa ¥ OTXOI0B ITpom3BozacTBa. OIHAKO, IIPU M3T0-
TOBJIEHVVI BTOPVYHBIX AJTFOMVHVIEBBIX CIUIABOB, KaK
MIPaBWIO, MICIIONIb3YIOTCS BpeIHbIe I YesloBeKa 1
OKpYJKaloIller cperibl BeliecTBa. [ToaTomy psif, sKo-
JIOTVYEeCKMX IIpo0sIeM MOXKHO PeInTh PV YMeHb-
IIIeHMY KOHIIEHTpPAIIMM VICIIOJIb3YEMBIX BPETHBIX
BEIIeCTB, 3aMeHe YpPe3BbIUalHO OIIACHBIX U BBICO-
KOOTIACHBIX BEIIECTB 2JIeMEHTAMM ¥ COeIVIHEHVIS-
Mu 3-T0 1 4-TO KJIacCOB OIIaCHOCTY, a TakxKe IIpuMe-
HeHMV HeTOKCUYHBIX IIPOTYKTOB.

AHanm3 nocjIegHMX VCCIIeIOBaHUI W ITyOsIv-
Kamuy I0Kas3ajl, Y4TO JIOCTUYh JIOCTaTOYHO BBICO-
KVX pe3yJIbTaTOB B ITOBBIIIIEHNI KauyecTBa aIlOMU-
HVEBBIX CIUIABOB Ha OCHOBE BTOPMYHOIO ChIPBS Ha-
PSAMy CO CpaBHUTEIIBHO HU3KVMM 3aTpaTaMy MOX-
HO C ITOMOIIIBIO METOIOB padpVHMUPOBAHNS U1 MOV
dumposanmsa. Hanbosee pacripocrpaneHs! ditro-
CBI Ha OCHOBE XJIOPWCTBIX M (PTOPVCTBIX COEMIVIHE-
HWVI IIeJIOYHBIX U IeJIOYHO3eMeTbHBIX MeTaJUIOB,
a taxke Kpuommt [1, 2]. ITpu aTtom, B mocienHee
BpeMsi Bce OosIbllle BHYMAHMS yJIeJIseTcs VICIIONb-
30BaHMIO SKOJIOIMYecKM Oe30IacHBIX ITOPOIIKO-
BBIX U yJIbTPaIVCIIePCHBIX YacTull (KapOumos, 60-
PVIIOB, HUTPUIOB, OKCUIOB), a TaK’ke HaHOMaTepu-
anos. IlInpokoe pasHooOpasve XMMIUUIECKMX KOM-
IIOHEHTOB, a, COOTBETCTBEHHO, VI COCTABJISIOIIVIX B
CTPYKType BTOPWYHBIX CMJIyMMHOB OOyCJIaBiIMBa-
€T HeoOXOAMMOCTb YCOBEpPIIIeHCTBOBAaHMS 3BeCT-
HBIX paduHUpYIOIe-MOAUMUIMPYIOIINX COCTa-
BOB KaK /IS IIOJIyUeHMs] Ka4yeCTBeHHOTO MeTalla,
TaK ¥ [IJIs1 yMEeHBIIIeHVISI OOBEMOB V1 COCTAaBOB ITbLIe-
ra3oBBbIX BBIOPOCOB.

Tepmuueckass 00paboTKa, SBIISIONIASsICS, Kak
[IpaBWIO, HEOThEMJIEMOTI YaCThIO IIpoliecca IOIy-
UeHVIS V3TN V3 aJTFOMIMHVEBBIX CIUIABOB JOJDKHA
YUUTBIBATh XMMWYECKUII COCTaB BTOPUYHOTO ChI-
pbs 11 ObITH SHEprocOeperarorert. [TockorbKy Ham-
OoJiee pacripocTpaHEHHOVI 1, B TO JKe BpeMsl, Hau-
Oosiee BpeIHOVI IPVIMECHIO CYUTYMUHOB CUMUTAETCH
JKeJIe30, TO MOXKHO IIPeJIIIOJIOKNUTb, YTO TPV BBIOO-
pe peXMMOB TepMIUYecKoil 00pabOTKM aKIIeHT He-
00xoMMO erTaTh IMEHHO Ha KOHIIEHTPAITNIO JKe-
jle3a B CIUIaBax.

Iess paboThI

Pa3paboTka Oe3oracHOV TeXHOIOTrMM 00paboT-
KVl BTOPWYHBIX QTIOMVHVEBBIX CIUIABOB C ITOBBI-
IIIeHHBIM Ccolep KaHVeM JKejle3a 1 ee arrpodariyis B
IIPOMBIIIUIEHHBIX yCIIOBVISIX.

MeTonamka mccjieoBaHMmIn

UccrienoBanme  mpoBOAWIM B yCJIOBMAX
AO «Motop-Cru» (r. 3amopoxbe, YKpawHa) Ha
crutae AK8M3 citeryrolero XxMmMimaeckoro cocrasa
(macc. %):9,61-9,65 % Si; 3,44-3,47 % Cu; 1,18-1,21 %
Fe; 0,08 % Mg; 0,07 % Zn; 0,05 % Mn; 0,01 % Ni;
octasibHOe — Al. IIpuroTosiieHme cIuiaBa coBepIia-

ym B neun TITI-150. I'To ctanmapTHOV TexHOIOIMY,
NIpVIMeHSIIoIIericss Ha MpeanpusaTun, i MOAu-
duumposanms mcnonbzoBanu cob K,ZrF, B xomm-
gectBe 0,5-1,0 % or macchl paciuiaBa. 3aTeM IIOCiIe
Monmdmuiposanus Ipu Temreparype 700120 °C
paciuiaB Hogsepraiv pwibTpaly 1 IepevBasIn
B 11eub Y6678-7583.

CoracHO pa3paboTaHHOVI KOMIUIEKCHOVI TEXHO-
jorvy 00pabOTKV BTOPUYHBIX CVJIYMVHOB TS pa-
dprHMpOBaHMS Mcnob3oBaym dirtoc (1 % oT Macchl
crutaBa), cofepxkarmi 25-30 % NaCl; 3-10 % S; 2,0-
5,0 % KBF,; 1,5-5,0 % Na,CO,; 1,5-5,0 % SrCO,; 0,5-
2,0 % Ti; 0,5-0,8 % SiC; 0,2-0,5 % C; ocrayproe - AlF,
[3]. B xauecTBe MoaMdMKaTOpa IPVIMEHSIIN COCTaB
10-20 % Na,CO;; 15-20 % SrCO;; 12-20 % SiC; 3-8 %
Ti; 0,5-2 % C; ocrasibHoe — S B xosmmuectse 0,1 % ot
Macchel crotaBa [4]. TemmepaTtypa oOpaOoTkm co-
crasirsuia 720410 °C.

XyMu4eckuil cocTaB IIOJIy4eHHOrOo MaTepua-
JIa OIIpefesIsUIv MeTOOM CIIeKTPasIbHOTO aHaIN3a.
CrpykTypHO-da3oBble M3MeHeHUs M3ydaiu C II0-
MOIIIBIO MeTa/UIorpadmdecknx ¥ peHTIeHOCTPYyK-
TYPHBIX MeTOHOB. [JII OIleHKM MeXaHWYeCKUX U
CITy>KeOHBIX CBOVICTB IIOJIb30BAJIVICH CTaHIAPTHBI-
My MeTtoauKamu. Onpemessuin Takme IOKasaTesIn
Kak TBeprocte HB, mmpeniernr mpouHocTy mpm mcrbl-
TaHMW Ha pacTsDKeHVe O}, YCIOBHBIN ITpefies TeKy-
YeCTu O, OTHOCUTEeIbHOe y/JIMHeHue O, KoJde-
cTBO 1IMKIJI0B N 10 paspylieHns Ipy MaJIOLIVKIIO-
BOVI yCTaJIOCTV, IIpefiel IINTeIbHOV IIPOYHOCTI O 4
U BSI3KOCTD paspytreHns K

OcHOBHOVI MaTepMasl McCIedOBaHMA

IIpn wcHoIB30BaHWN CTAaHOAPTHOWM  3aBOM-
CKOVI TeXHOJIOTMM IUIaBKM ¥ CTaHZApTHOTO IIO
I'OCT 1583-93 pexxnma T6 (3akasika 500+10 °C, 6 4,
crapenne 18010 °C, 7 1) B CTpyKType BTOPUIHOTO
cwrymnHa AK8M3 npucyTcTBOBaIN [JIMHHBIE BbI-
TAHYTbIe IUIaCTUHBI XeJte3ucton dasbl AlSiFe (pu-
CYHOK a). B 11eJ1oM cTpyKTypHBIe COCTaBJISIOLIVIe
CWIBHO OT/INYAJINCh II0 pa3Mepy. DBTeKTHMKaA VMe-
n1a rpybyro mopdosoruio. Habmomamm HeopHo-
POIHOCTD pacrperie/IeHNs YacTIUIL SBTEKTIYEeCKOTO
KpeMHsI, Me[lb- U JKeJle30coep KallliX JacTul] 110
cedyeHMIo numda.

B pesysnbraTe paduHMpyome-Monudumpyro-
11evt 00paboTkM paspaboTaHHBIMM cOCTaBaMM (I1a-
TeHTbl YKparHbl Ne 42653 11 Ne 44463) v TepMmde-
CKOV 00paboTKM MO CTaHIApPTHOMY PeXUMy BMe-
cro nHTepMetayvnaa Al;SiFe B cTpykType cruiaBa
Habmogamm dasy Al;(FeMn),Si,. Yactuibl dasbr
Al ;(FeMn),Si, v mpubmokanice o opme K
pacIUIbIBUaTBIM MHOTOTPaHHMKaM, WIM IIPUCYT-
CTBOBAJIV B BUIle Pa3BeTBJIEHHBIX YaCTWII B COCTa-
Be 9BTeKTMYeCKX KOJIOHUM (prcyHOK 0). ITpu 06-
paboTke paciviaBa pa3paOoTaHHBIMU (PIIIOCOM U
MOIMPUKATOPOM yCTpaHsIaCh HEOTHOPOIHOCTb

© MeTaaryprudeckas U ropHOPYAHAS MPOMBILLAEHHOCTb/2015 < 2

81



Pucynok. CTpykrypa Bropm4HOro critaba AK8M3
mocsie pasHbBIX BApMaHTOB TeXHOJIOTMUecKovt 00paboTkm, x400:
a - CTaHJAapTHAs 3aBOJICKAs TEXHOJIOTS IUIaBKM CYITyMIMHOB ¥ CTaHIapTHAas TepMirdeckas 00paboTka 1o pexxnmy

T6 (3axanka 50010 °C, 6 4, craperne 180+10 °C, 7 u);

0 - padpuHMpyerIe-MonmduUIpyIomas o0paboTKa paciuiaBa paspaboTaHHBIMY KOMITJIEKCAaMI M CTaHapTHAas

TepMmyeckas oopaboTka 1o pexumy T6;

B - paduHMpYyeIIe-MoanuUIIMpyIoias o0padoTka pacruiasa pa3padOTaHHBIMI KOMIUIEKCAMIL 1
9KCIIEPVIMEHTAIBHBIV PEXMM TepMmdeckort o0paboTkm (3akanka 500£10 °C, 8 4, crapenme 180+10 °C,11 1)

CTPYKTYPBI, CBOVICTBEHHAs OOpasllaM IIOC/Ie CTaH-
IJapTHOV TeXHOIOTMM 00paboTKm.

Panee 6bUT0 ycTaHOBIIeHO [5-7], 94TO BpeMeHHBIe
ITapaMeTpsl TEPMIIeCKOT 00pabOTKI BTOPWIHBIX
CVWIYMIMHOB JIOJDKHBI BBIOMPATBCS C YU4E€TOM KOH-
LIeHTpally XKejle3a, M IS CIUIABOB COIep KalllvixX
1,2 macc. % Fe HeoOXxommmMo IprMeHSTh BpeMsI BbI-
HEPKKV PV 3aKaIke Ha ypOBHe 8 U 11 BpeMs BbI-
IepXKK IIpu cTapeHun Ha yposHe 11 4. Texnosio-
ITMYeCKOMY BapVaHTy, KOTOPBIVI COCTOSUI U3 KOM-
IUIeKCHOV padpvHMpYolle-MOAUPUITMPYIOet 1
TepMUUYecKol 00pabOTKM, C y4eTOM KOHIIeHTpa-
LU Kejle3a, COOTBETCTBOBAJIa MEJIKOIVCIIepCHAs
CTPYKTypa C paBHOMEPHBIM pacIipelielieHeM Co-
CTaBJIAIONIMX (pUCYHOK B). Vcriosnb3oBaHMe Hpe]-
JIO)KEHHBIX PEXVMOB 3aKaJIKV 1 CTapeHMs IIPUBO-
AWIO K JIOIOJIHUTEJIPHOMY OJIaronpusTHOMY W3-
MeHeHMIO (POPMBI BBIIEJIEHUTI JKeJIe3VCTOM (pasbl
Al,;(FeMn),Si,, gacTuiibl KOTOPOVI MIMeIN IPaKTu-
YecKy paBHOOCHYIO popMy.

Pe3ysnbraThl aHaIM3a MUMKPOCTPYKTYPHI CIUIaBa
AK8M3 nopaTrBepxaaroTcsa pe3yIbTaTaMy VCIIBITa-
HVISL MeXaHMYeCKMX V1 KCIUTyaTalIOHHbBIX CBOVICTB
(Tabrmra).

Vcrionib3oBaHMe pa3paboTaHHBIX pIIFOCa M MO-
aviduKaTopa MO3BOJINIIO TIOBBICUTE YPOBEHb Mexa-
HUYECKMX ¥ CJIyKeOHBIX CBOVICTB BTOPUYHOTO CH-
nymuHa AK8M3: HB na 30 %, of - 15 %, o,, - 11 %,

8 -57 %, N-52%,0,-10-12 % n K. Ha 11 % 1o
CpaBHEHMIO CO CTaHIAPTHOV TeXHOJIOrMen padu-
HupyIomenn oopaboTku. ITpoMblieHHbIe TIaBKU
IOKasaJiy, 4To C yBeJIueHVieM BpeMeHM BbIIIepKKI
071, 3aKaJIKy € 6 10 8 4, a BpeMeHU BbIepKKI IIpU
crapeHun ¢ 7 7o 11 4 mpomcxoamsIo IOBBIIEHVIE
HB B cpenrnem Ha 9 %, of m 0y, - 7-8 %, 6 - 10 %, N -
30 %, 0, - 16-20 % n K,c Ha 12 %. Ilpu mcrions3o-
BaHMY KOMIUIEKCHOVI TEXHOJIOT MY padpyHMPYIOIIIe-
MOIMMUIIMPYIOIIENT ¥ TepMUYecKor o0paboTKu
TBEpPOCTh YBeInuwiack B ceperiHeM Ha 41 %, ripe-
Hes1 TIPOYHOCTH — 24 %, YCIIOBHBIV IIpefiesl TeKyde-
ctv - 19 %, oTHOCUTeIBHOE yyTNHEeHMe — 43 %, Ma-
JIOIMKIIOBasd ycTauocTb — 107 %, mpepest BBIHOCIIN-
BocTU — 29-31 % W BSA3KOCTH paspyureHws Ha 19 %
II0 CPaBHEHMIO C 3aBOJICKOVI TEXHOJIOTVEeN padpmHM-
poBaHMs U TepMITdecKot 00paboTKm cIuIaBa.
braronpusiTHass ~ Mopdostorms  BKIIIOUEHUTI
daser  Al;;(FeMn),Si, cmocoOcTBOBaIa IIOBBIIIIE-
HVIO TBEPAOCTH, IIPOYHOCTY, IUTACTMYHOCTY, MaJjIo-
LVKJIOBOVI ¥ MHOTOLIMIKJIOBOV YCTAJIOCTH, a TaKXe
TPEIIMHOCTOMKOCTY CIUIaBa IO CpaBHEHWUIO C UIJIO-
oOpasueiMm yacTuiiamMu dassl AlSiFe, uro cssa-
HO C JIETKMM 3apOXX[IeHMeM ¥ paclIpoCcTpaHeHVEM
TPeIIVH 10 TeJly BBITIHYTBIX YacTWUII, SBJIAIOIIVIX-
Csl KOHIIeHTpaToOpaMi HallpsDKeHUV B MaTepualle.
Taxxe BaXHOe 3HaueHMe IproOpeTaeT XapakTep
pacIperniesieHis XeJIe3UCThIX MHTePMeTaUINIOB B

Tabauya
CsoricTBa BTOpmuHOro ciirymnaa AK8M3 nocsie pasHbIX BapMaHTOB 00pabOTKM pacIlaBa !
¥ TepMMUUIeCKOV1 00paboTKM (COIIacHO pUCyHKA)
O6pabotka HB | of, MIla | o,, MIla 0, % N, IMK/I0B 04;?@22: 11\217_{;08 K., MITa/ N
a 85 203 152 0,7 8648 78/73 18,6
0 110 234 168 11 13142 87/80 20,7
B 120 252 180 1,0 17870 101/96 22,1
I'OCT 1583-93 90 216 - 0,5 - - -
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cTpykType. B cirydae mx paBHOMepHOro pacrpe;ie-
JIeHMs MexaHndecKye U CJTy>keOHble CBOVICTBa I10-
BbIa/Ch. C 11eJIbI0 YBeIMUeHMs BA3KOCTU pa3py-
IIeHMs MaTepuajia HeoOXOAMMO yBeIndMBaTh 3a-
Iac IUIaCTMYHOCTY VI CO31aBaTh yCJIOBYS IJIs 3aTy-
IUIeHWS TPeIlVH, YTO CTAHOBUTCS BO3MOKHBIM TPV
PaBHOMEPHOM  pacIipee/IeHM, KOMIIAaKTHOCTV
dopMBI 1 paBHOMEPHOCTM pacIIpesieleHNs YacTuI]
JKeJIe3VCTBIX M Me[IbcojiepXalnx ¢as, a Takke 3B-
TeKTUYeCKOro KpeMHVI.

BeiBonb1

[Tpu nprMeHeHMM TpeII0KeHHOV TeXHOJIOI MM
00paloTKM CWIYMMHOB C IIOBBIIIEHHBIM COAEp-
JKaHMeM >Kejle3a YpOBeHb MeXaHWYeCKMX CBOVICTB
ynosietsopsul TpebosarmsaMm 'OCT 1583-93. Dkc-
IIepyIMeHTa/IbHAs. TEeXHOJIOTMSL Oo0paboTKM It
PeLMKIVHIAa aJIIOMUHUEBBIX CIUIAaBOB BHeJpe-
Ha Ha AO «Motop-Cuu». Pe3yspTaTbl OIIBITHO-
IIPOMBIIIIIEHHBIX MCCIeOBaHMUI IIOKa3aIy, YTo
pacxon padmHMpPYIOIe-MOANMULIMPYIOIINX KOM-
IUIeKCOB yMeHbIasics B 5-10 pa3 110 cpaBHeHUIO C
IIpUIMEHeHVeM CTaHOAPTHBIX (PIIIOCOB Ha OCHO-
Be BpeIHBIX BeIleCTB BBICOKOIO Kjlacca OIIaCHOCTM.
Buenpenme skostornuecky GesoracHoro padpvHm-
pytoriero ¢ioca M MoamdmKaTopa II03BOJIVIIO
AO «Motop Cuu» yBemuamTh 00BbeMbl MCITOJTB30-
BaHMsS OTXOOB IIPOM3BOCTBA, YTO IOJIOKUTEIILHO
CKa3bIBaeTCs Ha COCTOSTHMV OKPY KalOIell Cperlbl.
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