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Kyunosa B.3., Hocko O.A., AlonoBa T.A., Kynunncska A.Q. CTpykrypa i BaacTHBocTi MogupikoBaHoro
nopiinesoro cuayminy AK18 micis BogHeroi 00poticu

YV podomi docriooiceno cmpyrkmypy, ghazosuti ckaao, MiKpomsepdicnis, KilbRiCHe CHIBBIOHOUIeHHA Ma JiHITIHI posmipu
CIPYKMYPHUX CRAGO0GUX, wiiibnicmb cniasy AK1S 8 guxionomy cmani ma nicis sodnegoi 06podiu. Bemanosaneno,
1o soonesa obpotra cnaasy AK18 symosmioe kpauji napamempu CpyrmypY, 3a PaXVHOK 4020 CYHIMEE0 NiOGUUYENTLCA
KOMPIEKC MEXAHI4HUX eracmugocmei.

Kmiouosi cnosa: cumynmin, moougixysanis, soonesa obpobra, B-Si— meepouti posuun, esmermura o-Al + F-Si.

Kutsova V., Nosko O., Aupova T., Kupchinskaya A. Structure and properties of modified piston silumin AK18
after hydrogen treatment

Microstructure, growth forms of primary crystals phase composition, quantitative parameters and linear size of
structure components, density, microhardness and mechanical properties of hypereutectic industrial piston silumin
after hydrogen treatment are studied. It is shown that the best quantitative parameters of structure and mechanical

properties in modified silumin are observed after hvdrogen treatment.

Key words: silumin, modifying, hydrogen treatment, 5-Si solid solution, eutectic c~Al + F-Si.
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* HaumoHaneHbIA TEXHNYECKNA YHUBEPCKUTET,
r. 3anopoxbe

NCCINEQOBAHUE KAHECTBA MEPHbIX CITUTKOB,
MOJNTYHEHHBIX U3 100 % TEXHOJIOTMYECKOIO BO3BPATA,
PAONUHNPOBAHHOIO METOOOM TEMIMEPATYPHO-
BPEMEHHOW OEPABOTKN

Heenedosanst Marpo, MUKPOCHPYKIMYPA, MeXanueckue Ceolicman NPt 0ObIYHBIX U NOSBIMIEHHBIX MeMRepamypax
MepHuIx caumkos oicapocnioticux cniaeog BIK122-BI u DH868/, nonyuennvix uz 100 % mexnonozuyecrozo
gozapama. [lo peayibmantaM Hccl eDoaaH A CIUMKY HOIH 0CHIBI0 Yooanemeopaiom mpebosanuam OCT u mozym Gome

UCROAb30BAHbE NP npous’soacmee MOYRO20 JUIMbA.

Knrouesgste cnoea: uttixma, mexuoiozuue crul 8038PAM, MePHAA 3A20MOBKA, NAABKA, MEXAHUYeCKUE UCHBINIARUA,
oﬁpasr,;bz, HCAPORPOYRbIE UCHBIIARUA, KPUCHIAAIUIAYUA, yCCI()O’-IHa}I parosund, YRenIumelsias sk, 3aiusoqnasl

Yaiild, KOKHUIb.

Cocroanne BOIIpoca

ABHWacTpoeHWe — Ha CeTOMHSNIHUH AeHb OTPAch, Be-
IyIiasB IDlaHe pa3paboTKH H BHEIPEHHNA IIePeIOBHIX TeX-
HOJIOTWH ¥ MarepranoB. Beicokue TpeGoBaHWA B YCIOBU-
SIX MAPOBOTO PHIHKA CTIOCOOCTRYIOT COREPITTEHCTBOBAHHIO
BHIIIyCKaeMEIX arperarop, OIHOBPEMEHHO VIydIlasd Kade-
CTBO COCTABHEIX YAJIOB M I€TATEH ¢ TOUKH 3PEHHS KOHCT-
PYKTOPCKWX PeTeHHi 1 9KOHOMHYIHOCTH TTPOM3BOCTRA.

OnHEM M3 HalpapleHWH CHIDKEHNA ce0ecTONMOCTH
W3eN W sBrsgeTes paspadoTka W BHeIPEHNE TEXHOMOTHH
padhTHAPOBAHAS TEXHOJIOTHISCKOTO BO3BPATA CIITABOR.

IIpaxTimieckoi menrio pazpaboTKH CTANO MONYISHTR
MepHOTO cuTKa 13 100 % TeXHOIOTrHYe CKOTO BO3BPATa B
YCIIOBISIX THTEHHOTO Iexa.

IlepepaGoTka TEXHOMOTHIECKOTO BO3BPATA HE TONHKO

@ A. H. 3eneHok, A. B. EnbkuH, B. B. Haymuk, 2012

yeTpaHAeT IpobIeMEl M PACKONEl, CBA3EHHEE ¢ eI0 YTH-
Talell, Ho M IO3BOMIART BIHATE HA KaUeCcTBO MOIyIae-
MBIX W3 BO3BPATA CITUTKOB, OTKPHIBAET MEPCTIeKTHBHEIE
HaIpaBIeHN, CEA3aHHEIE ¢ HCCIeIOBaHIeM BIIIAHIA TeX-
HOJIOTHe CKIX akTopoR Ha CTPYKTYPY 1 cBoHCTRa cIla-
BoB. JlaHHas pazpaGoTKa 1aeT BO3MOXKHOCTE CHH3HTE 3aT-
PATHL HA 3aKYIIKY IIFMXTOBLIX MATEPHANOR CO 3HATHTEIE-
HEIM SKOHOMHIe CKIM ek TOM A MpeTIpHATIA.
[IpoBommMETe paHee UCCIeAOBAHIA 10 padHHHpOBRa-
HIIO OTAENBHO BIATEIX KAPOCTOHKIX CIITaBOR OKA3HIBA-
IOT IIePCIeKTHRHOCTE BEIGPAHHOTO HAIIPARTIeHIA Iepepa-
GOTKH BosBpara. Mcronbs3oBante CIaBoB, TPOIIEATTHR
TeMIePaTyPHO-BPEMEHHYIO 00patoTKy, VIydlIaeT Kade-
CTBO TIOMYUAeMOTO THTBA, & MMEHHO CHIDKAeT Gpax TpH
TOMHHECIIEHTHOM KOHTPOIIE, VIYIIIaeT MIKPOCTPYKTY-
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DY, TOBBIMIACT MEXaHMIECKHE CBOHCTRA M obecTieunBaeT
dopmuposanue Gosee OMATONPHITHOR CTPYKTYPBI OTITH-
BoK [1, 2].

OpHako, HECMOTPS Ha BCe MCCIEAOBAHMNS, TPOBEACH-
HEIE 3a nmocneanne 20 NeT B HAITPaBIEHAN BEITIABKH 1
nepepadoTKH CIUaBOB, OCTAaeTCA IO KOHITA He H3yIeHHEIM
BIMAHHUE PEKUMOB TEMITEPATYPHO-BpeMeHHOH 06paboT-
KW Ha OTAETHHO BIATEHIE CIOKHONETHPOBAHHEIE CIIIABHL,

HpezlmeT H METOTHKA HCCIICI0BAHHA

[peameToM MccneJOBaHUs CIYMHUT MEPHEIN CIHTOK,
paccMaTpHBacMEL Kak BaxHEHNTH 3TeMeHT CYINecTEYIO-
IIMeTO IIPOLECCa THTEA OeTanel razoTypOHHHEIR ARHUrareeil

[o cymecTyomeii TEXHOMOTHH, CIUTOK TepeTliaB-
nAeTcsa B THIE ycTaHoRKH YIIID3-M mpu Temriepary-
pax, He npeBbmarRmux 1650 °C, nocne yero pacruias
JOBOAAT A0 TeMOeparyphl 3anueky 1450 °C u zanupaiot
€T0 B KepaMHIe CKyIo (hopmy pasorpetyio 1o 950 °C, ofec-
TeUHBas TeM CaMBIM PABHOOCHYED KPHCTAILTH3AITHIO,

THrmopasmep cMHTKa UMeeT OONBITOE 3HAYEHHE JIIS
TeXHONOTHHIECKOTO Mpollecea, Tak KaK KONHIeCTBa pac-
INaRa TOMKHO XBAaTaTh HA 3aNHBKY OTHOH dopMel Ges
ocTarka, obecTieurBas MoTHOE 3aMoTHEHHE TTONOCTH hop-
MEI, HCKMIOUasd HEZONHB. Y UNTHBas paboiHe TeMIIepary-
PEI Bemeris mapkH (1650 °C), MOMKHO OTMETHTE, 9TO Ka-
YeCTBO CITHTKA OTIPE/IENAeT KadecTBO TONYIaeMBIX IeTa-
nefi. [losToMy CIHTKH, TOCTARNACMEIS Ha TTTABKY, JOKHEL
ORITE O3 yeanoTHol pakoBHHEL U €3 PEIXIIOT, OUHIIeH-
HEIE OT BO3MOMKHOTO TIPHTAPa M OKalwH,

CIUIapEL, BEIIITERIACMELE ¢ IIpHMeHeHHeM padHIpo-
BaHHs TeXHOIOTHUECKOTO BO3BPATa, POXOAAT CTpoKali-
I KOHTPOIH 110 SHAOTEHHBIM M 9K30TEeHHBIM BEITIOTE-
HuaM. [lonyteHHEe CIUTKH HCCIEAYIOTCH B 3aBONCKOI
TadopaTopHl METOLOM CIIEKTPalbHOIO H XHMHIECKOTO
aHan3a, B HIX KOHTPOMHPYETCS COACPIKaHNe TeTHPYIO-
IMUX AIEMEHTOB W BPEJHBIX TpHMeceH, ompe/enseTcs
COOTBETCTBHE cITaBoR Tpebopannam OCT.

[empio paGoTH SBASAETCS M3yIeHHE KadecTRa MepHO-
TO CIIMTKA, BRITDIARIIAeMOT0 13 100 % TeXHOIOIHIeCKoTo
BozEpara cioaeos BT 23-BH, SHU868]I ¢ npumveHeHi-
€M TEXHOIOTHH TEMITEPATYPHO-BpeMEHHOH 06paboTKu.

HeenenoBanyeh CIMTKH, TIOMYIEHHBIE HA YCTAHOBKE
YIOI®3-M 3 100 % posepara crmapor BXKII125-BH u
DHBHRII ¢ mpuMeEHEHHEM TEMIISPATYPHO-BPEMEHHOH 00-
paboTKH pacTnaga. TeMiieparypy pacriiaBa JOBOTHITH 10
1850 °C, moce Hero BHASPKUBATIH PACIUIE4R B TeUeHNUH
10 mubyT 6e3 MaMeHeHHWsT napaMeTpoB. Bech nporecc
TeMTepaTypHO-BpeMeHHOH 00paboTKH BENCS B 3aIIHTHOR
cpeZe aproHa IIpH JaBNeHHH 115 MM. pT. ¢T., 4T obecTie-
YHIO TIPEIOTBpalieHie KUTIeHHS PACTIIARA H BO3MOKHOE
BHITOPAHHE JEeTHPYIONINX AIIEMEHTOB. JaTrBKa paciiiapa
TIPOM3BONMIACE TPH Temmeparype 1430-1450 °C B crans-
HOI KOKHIE (6e3 IpeIBapHTeILHOIO Pa30IpeRa).

[prveHeHMe KOKHIS TTO3ROIAET O0Tee TOTHO HCMOTh-
30BaTE 3((heKTEL, BEILIBAEMELE IIPOLIE CCOM KPHCTAILTHIA-
ITHA CTIARA, a Takyke, YTO HeMAaTORaKHO, TTONYYHTH 3a-
JIAHHEIE THIIOPA3MEPLT CTUTKA M 00€ CTIETHTE CEPHHHOCTE
TAHHOTO TIPOM3BOACTEE [3].

Parnnity B pesxnmMax BeIeHHS TIABKH PH TIEPeTaBe
H TEMIIEPATYPHO-BpeMeHHOH 00paboTKH MOMKHO YBHJIETE
Ha [TpeICTaRIeHHEIX IpadiKax pHc. 1.

Ha rpaguke (6) zamprxoBanHas 30Ha A 06o3HAYAET
TIePHOIT, TIPH KOTOPOM TIPCHCKOTAT padHHAPOBAHHE CTITA-
Ba. Touka, COOTEeTCTRYIOMIAA TeMmeparype 1850 °C, 8-
TisieTcs] KPUTHIECKOH /IS HceleIyeMBIX CTIIaRoB. Mmen-
HO TIPH JOCTHAESHHH ATOH TOTKH B PACTITABE TPONCKOTHT
TIONTHOE PacTBOPEHNE MK POTPYIITHPOBOK aTOMOB, TO €CTE
TIPOHCROANT YepeIHeHNe paciliaia, yeTparIeTes GpakTop
HACTE/ICTREHHOCTH CTPYKTYPH cTinara. Ha mporsxeHnn
BpeMeHHOH BEIAGPKKH pacIllaBa HelIpepEBHO HALT IIPO-
1ecc IOTAIlT TYTOIUTABKIX FeMEHTOR, Ta30B H BO3MCH-
HEIX HEMETAITMIECKIX BKIIOUEHHH 13 Beero oOheMa BaH-
HEI PACTIIABA HA €T0 TIOBEPXHOCTE.
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Puc. 1. I'padriu TeMepaTypHO-BPEMEHHOTO BeICHH S TDIABKE

@ — TIEPeTINaB CIaka; 6 — TeMIepaTypHO-BpeMeHHad 00padoTKa paciasa
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PezyabTarhl HecaeaoBaHH

JlaGopaTopHble HecTeAOBaAHNS TOMYISHHBIX B PE3yTh-
TaTe OTBITHHIX IIAaBOK 00pa3lioB MOKasalH, UTo XHMIIe -
KHIi COCTAB CITUTKOR YOBNETBOPHTENLHEIH H COOTBETCTRY-
er OCT 1.90.126-85.

MaxkpocTpyKTypa CINTKOR M3y4Yanach B IPOIOIEHOM
W nonepeuHoM cedenmsix (puc. 2, 3). B nonepeuHoM ce-
YSHWH 0GPA3IBl (TEMIUIETR ) OPAITHCh OT BepXHeil M HHK-
Hel 7acTH cIHTKa.

MakpocTpykTypa oGpasiioB IoTHas, 1edeKToR B BHIe
PAKOBHH, IPYOBIX NJIAKOBBIX BKIIOUEHHH W IUIEH He 00-
HapYXeHO.

PesynuTarer 3aMepoB yeagodHOH PAKOBWHEL, KPHCTAN-
TU3AMHOHHEIX 30H W pazMepa MaKpo3epHa NPHBEEHET B
Tabm. 1.

Metannorpaditeckiie MCCIeNOBAHHA CITUTKOB TTO
TBYM 30HAM (HH3-BePX) TIOKA3aIlH, 4TO MOCTYITHRITHIA Ha
HCclefoBaHNe CIUTaR YHCTEIH, 3arpsa3HeHN B BHAE IUeH
¥ TPyOBIX TITAKOBHIX BKIFOUEHHH B HEM He 00HApYKeHH
{puc. 4, 5). CTpykTypa NoayueHHbIX 0OPA31IoR TUIOTHASL

IIpn sToM B HecmemyeMEIX 00pasIiax, BEPE3aHHEIX H3
BepxHel 9acTv cIuTKa, OBITH 0OHApYKEHBl eIMHHIHbIE
OKHCITBI pazmMepoM He Gonee 12 Mrm (puc. 6).

8 Z

Puc. 2. MakpocTpykrypa comTKa 13 cimtapop BAKII123-BH
(@ — TeMITICT HI3a, & — TeMIDIeT Bepxa) H JHB868T (¢ — Temimier

MakpocTpyKTypa HCCIeAyeMbIX 3aTOTOROK TIPECTAR-
JeT cobOH Y- TREPABIH PACTBOP ¢ MHTEPMETAILTHIHON '~
bazoli, kapGumamit, KapHOHUTPHAAMHI H SBTeKTHISCKOH
(v=y")- bazoli, xapakTepHOH JJIs CIUIABOB B JIMTOM COCTO-
STHIH.

MexaHrdeckHe 1 KapoIlIpoTHELE CBOHCTBA ONIpeaei-
JIM HE MATBIMKOBBIX 0Opasiax AuamMeTposM 12 MM, OTIH-
THIX M3 CTIIABA HCCIENYEMEBIX 3aTOTOBOK B KEPAMIIECKYIO
(hopMy METOIOM PABHOOCHOH KpHcTanmanii. Bee 06-
PA3IIB PO TEPMOOGPaboTKY.

TepmoobpaboTKy MPOBOIIN MO CTAHAIPTHOMY PEKH-
MY

- s eroraga BAKJI1253-BY romoreHMsaiys mpH tem-
neparype 1180 °C B TeueHMH 2 4acoB W IOCIEAYIONIEM
OXTAKMEHUH Ha BO3MYXE,

- o4 crnaga SHB868J] roMoreHH3alnd Ipu TeMIlepa-
Type 1190 °C B TeueHun 4 4acoB U MOCIEAYIONIEM OX-
TMaIeHUH Ha BO3IYXE.

[Ipw poBe e HIN KAPOTIPOTHLIX HCIIBITAHIE OTTHI THEIG
oOpAasIbl BCeX IPYIIT MPOCTOMIN NPH Temneparype 950
°C mon Harpyskoit 12 xre/vme® mus cromapa BAJI123-BU
730 °C nox marpyskoii 19 xre/mm? juist cromaa SU868IT
Bonee 40 vacos, yTo cooTBeTcTBYET Tpeborannam OCT
190127-85. PesynbTaTH MeXaHHUECKMX HCILITaHHI
Mpe/ICTaRIEHb B Ta0m. 2.

BriBoanl

AHaTM3HUpys INONYIeHHEE PE3yAETaTH, MOXKHO IION-
YePKHYTh, UTO BHIOPAHHEIH MeTom padMHAPOBAHUS TIPH-
MEHHTEIbHO K TeXHONOTHUECKOMY BO3BPaTy CIIIABOBR
BIKIT125-BH u SU868JI addextnren. B yenormax 1u-
TeHHOTO [1eXa TPOBEASHO anpobUPOBAHME MPEIIATAEMOR
TeXHOJIOTHH IepepaboTKH cOOCTBEHHOTO BOBPATa, B pe-
3yNETaTe Uero MONYIeHE KauecTBeHHEIE CTHTKH.

Puc. 3. [IpononeHeii TemimeT cimrka cioraeos BAI123-BH

HH3a, 2 — TEMITIET BepXa) B TIONEPSMHOM Ce4eHHH u 3HRB68JI
Tadauna 1 — [MapameTps MaxpocTpykTypH cnutkor BIKIT125-BY w DUB6EIT
Crman Pasmep ycamouHoH 30Ha CTONMOYATEIX 30Ha paBHOOCHBIX Pasmep
PAKOBHHEL, MM KPHCTAIIOB, MM KPHCTAIIIOB, MM MaKpO3epHa, MM
BXI125-BH 35 10-12 8085 0,8-1,2
DHR6RII 30 -4 6268 0,3-1,0
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Tadauna 2 — Pe3ynbTarhl MEXaHWue CKHX MCITBITAHKI OTBITHEIX 06pastios cruiapos BIKIT125-BU u DU868IT

Ne [Ipemen MpovHOCTH, o o
Mapxka crimaBa o6pasa KoV YamiHenne, %o [Nomepeunoe cyxeHHe, %o
1 98,2 6.8 11,2
2 95,5 6 8,5
BXI125-BH
3 95,7 5,2 7.8
cpefHae 96,4 6 9,1
1 492 57,2 -
2 54,55 58,0 -
SH868.
3 55,1 54,4 _
cpedHee 52,95 56,5 -

[Mpn ncenenoBaHH 0cob0e BHIMAHKE YISMSIOCE Hay-
JEHIMIO MHKPOCTPYKTYPEL TEMILIETOB B TIOIIEPETHOM Ce-
YeHWH, KOHTPONHPOBATACE IMCTOTA CTIIABOR 110 HEMeTal-
THYIeCKUM BKITEOTEHIAM.

OOHapyKeHHbIE eIMHUYHbIE OKUCIBI B BEpXHEH vac-
TH CIMTKA He TPEICTARIAIOT cephe3Hoil MpodneMsl Ams
TIOTyUYeHNA B JalbHelmen KadecTBeHHEIX AeTanel, Tak
KaK B TIpOIlecce TIOCTEAYIONIETO Meperapa CIATKOB 10
CepHIHON TEXHOIOTHH W BCTLTHIBINHE BKIFOUEHHS NEPE
CIMBOM pacIllaBa MOXKHO OyeT YCTpaHHTE IyTeM CKauH-
BaHHUs UX HA CTEHKY THITIS,

Bce BasTEIe 00pasIlbl, TPOMEATIHE HCCTeoBaHNs
MaKpo-, MHKPO- CTPYKTYPEL, MeXaHIIeCK1e HCIIEITaHIA,
WCTILITAHWSA HA JNTATENHHYIO TPOTHOCTE OTBEYAI0T Tpedo-
BaHHMAM CYIIECTRYIOIIETO CTAHAapTa.

Crutaptl, padHHPOBaHHER METOLOM TeMITepaTypHoO-
BpeMeHHOH 00paboTKH, COOTBETCTRYIOT TPeOOBAHMIM,
TIPEABLSBIEMBIM K ITHXTOBRIM Marepranam. OHaKo OKOH-
JaTeNbHEE BEHEBOIH O KaieCTBE IONYIaeMBIX CIUIABOB
MOKHO OVAET cAeNaTh MOCHe PsAa ONBITHRIX IUABOK C
IPAMEHEHHEM OTIHITHEIX MITHXTOBHIX 3aTOTOBOK IS TIepe-
TIIaBa ¥ TMTES W3 HAX JleTaneii ra3oTypOHHHEIX JBATATe-
neit.

ParerTHe TEXHONMOTHH MepepaloTKH TEXHOTOTHIE CKO-
TO BO3BpaTa cOOCTBEHHOTO MIPOM3EOACTRA B IIEPCTIeKTHRE
TIOZBOIHT MPEANPHATHIO COKPATHTE PACXOIE, CEA3aHHEIE
C 3aKyTIKO}H IIIXTOREIX MATEPHANOR 2a pyOeikoM Soree ueM
Ha 40 %.
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3enenrox O.M., Enpkin O.B., Haymurx B.B. Busuenna axocmi miprux 31uexie, ompumanux 3 100 %
HEXHONOZIYHOZ0 HOGEPHEHHA, PADIHOEAHO20 MEHIO0 OM HEMA ePaYPHO-4aco 8ot 0Op 0BKU

Aocniosiceno 3a yMog HOPMATbLHIUX Ma RIOGUMLEHUX MEMAEPanyp MAaKpo- md MiKpOCHPYKIYDY, @ MAKONC MEXaniyni
GRACHUEOCHT MIPHUX 3IUEKIE capocmitikux cmonie Mapox BT 22-BH 1 DHE680, ompumanux 31 100 %,
mexHonoziynozo nodepHenna. Peaviomamu 00cTiOdceHHA NOKA3AM, WO 31UeKY nosHicmio eidnosidaiome OCT i
MOJICYIb GUKOPUCHIOEYEATRUCA O MOYHO20 SUAUGANHA.

Knwouosi crosa: wiixma, mexnoioziune NOGepHEHNA, MIPHA 3d20MOBKY, WIAGTEHHA, MeXaHiuHi UNPOOYBaHHA,
3pA3KY, BURPOGYEAHHA HO HCAPOMIYHICHb, KPUCMATIZAYIR, YCaOKO8I NOPONCHUR, YMENTIO8ATbHA 8CIMABKY, 3ATUSATbHA
yauia, KoKiib.

Zeleniuk A., Yel’kin O., Naumik V. Quality testing of small bars obtained from 100 %-recycled material
refined by temperature-time treatment

The macro and microstruciure, mechanical properties at normal and elevated temperatures of BXJ/1122-BH and
DHE68JT heat-resistant allay small bars produced of 100 %-recveled material were researched. Test results showed
that the small bars entively meet the requirements of standards and may be used for precision casting.

Key words: charge, recycled material, cut-to-length section, melting, mechanical tests, specimens, heat-resistance
tests, solidification, contraction cavity, heat-insulation insert, pouring basin, chill mould.
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