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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka iHHOBalil1HOi TEXHOJIOTI CTPYKTYpyBaHHS €KOJIOTiYHO 6e311e4HUX (POPMYBAJIbHO-CTPUKHEBUX CyMillleil

JINBAPHOTO BI/IpO6HI/II_LTBa y HapO—MiKpOXBI/I.TIBOBOMy Cepe,[[OBI/II_Lli

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Innovative technology development of environmentally friendly molding-rod mixtures structuring in steam-

microwave medium for foundry manufacturing

Pedepar yKpaiHCBKOIO:

O6’exT pocaimkeHHs. [Ipoliec CTpyKTypyBaHHS 3€PHUCTUX CyMilllell 3 BOJOPO3YMHHYM CIIOJIyYHUM MaTepiasiom mif
Ii€el0 MiKPOXBUJIbOBOTO BUIIPOMIHIOBaHHS B C€PEIOBUIII BOJSIHOI Iapy i pe3y/IbTaT KePOBAHOIO BIUIMBY Ha
CTPYKTYPY Ta BJIACTUBOCTI JIMBAPHUX CIJIABiB [1JI1 BUJIMBKiB 0COGJIMBO Bif[IOBinasbHOTO ipu3HavyeHHs. [Ipegmer
IOCJiIKeHHs. 3aKOHOMIPHOCTI IIepeHOCy CIIOYYHOro MaTtepiasny y 6ararodasHoMy cepeloBuUlLi Iif Aiero
MiKpOXBUJILOBOTO BUIIPOMiHIOBaHHS Ta (Pi3MKO-TEXHOJIOTIUHI BJIaCTUBOCTI CyMilllell, CTPYKTypoBaHux 3a [IM3 -
IIPOLIECOM; CTPYKTYPOYTBOPEHHS Ta BJIACTUBOCTI JIMBAPHUX CILIABIB, 110 3aTBEPiM B KEPOBAHUX TEIIO(PI3UYHUX
YMOBax B3aeMOii 3 INBapHOIO (POPMOIO, IO CYNPOBOIKYETHCS (Pa30BUMU I1EPEXOJIAMU TA € BU3HAYAJIbHUMU B
OTPUMAaHHI I1I€BHOTO PiBHS BJIACTHMBOCTE i SIKOCTI KiHLI€BOTO MIPOAYKTY. MeTa — HayKoBe OOIPDYyHTYBaHHSI Ta
PO3po6Ka iHHOBALiIITHOI TEXHOJIOTii BUTOTOBJIEHHS €KOJIOTIYHO O€3[1eYHUX JIMBAPHUX (POPM Ta CTPUIKHIB 3
[IPOTHO30BaHMMM BJIACTUBOCTSIMU JJ11 TOCSATHEHHS KEPOBAHOTO BILJIMBY CTPYKTYPOBAaHUX TAaKAM YMHOM CyMillleil Ha
BJIACTMBOCTI BUWIMBKIB. MeTOAM NOCiIKeHb — eKCIIepUMeHTalbHi (CTaHIAPTHI, 3arajbHO IPUIHSTI, OPUTiHAJIbHI) Ta
TEOPETUYHI METOIY [AOCIIiIpKEHHS [TPOLIECiB, KIHETUKM, MEeXaHi3MiB i BU1, 1110 BiI0YBAIOTbCS B MilllAHO-
PIOKOCKIISIHUX CyMillax IIif Jiel0 MiKPOXBUJILOBOTO BUIIPOMIHIOBaHHS, Ta PE3YJILTATY iX BIUIMBY Ha BJIACTUBOCTI
TaKUX CyMilllei, SIKiCTb, CTPYKTYPY i BIACTUBOCTi BUJIMBKiB; MeTasorpadiyHi, peHTT€HOCTPYKTYPHI Ta iH. MeTOou
IOCHiIKeHb OPOH3, TEOPETUYHI LOCTIiI>)KeHHS! iX reHe3UCy Ta eKCIIepUMEHTAJIbHI 3arajlbHO NIPUIHSTI METonU
IOCJiI)KeHb TEXHOJIOTUHUX BJIACTUBOCTEN LUX OpPOH3. Pe3ysbTaTy — BUKOHAHI JOCIiKEHHS, 10 CYIIPOBOKYIOTh
IIPOLIEC CTPYKTYPYBAHHS KBAPLIOBOTO ITiCKY [IJIAKOBAHOI'O PiZIKUM CKJIOM B I1aPO-MiKPOXBUJILOBOMY CEPELOBUILL;
BCTaHOBJIEHO BILJIMB OCHOBHUX [IapaMeTpiB Mpoliecy Ha MexaHivyHi, ¢isuyHi, TeriodisnyHi, eKcrryaTtariiHi
BJIACTMBOCTI CTPYKTYPOBAHOI CYMillli; PO3IJISHYTO F€HE3UC CTPYKTYPOYTBOPEHHS CILJIaBiB MilHOTO KyTy cucreMm Cu-

Si-Sn ta Cu-Al-Fe ta iX B1acTUBOCTI.

Pedepar aHIJIiHCBKOIO:

Study object. Process of granular mixtures structuring with water-soluble binder under microwave radiation
action in water steam medium and controlled influence result on structure and properties of foundry alloys for
particularly responsible purpose castings. Study subject. Regularities of binder material transferring in multiphase
environment under microwave radiation influence and mixtures structured according to SMS-process physical
and technological properties. Cast alloys solidified under controlled thermos-physical conditions of interaction
with casting mold structure formation and properties, which is accompanied by phase transitions and are decisive
in certain level of properties and final product quality obtaining. Purpose - scientific substantiation and innovative
technology development for environmentally safe casting molds and rods with predicted properties manufacturing
to achieve controlled effect of mixtures structured in this way on castings properties. Methodology - experimental
(standard, generally accepted, original) and theoretical researching methods for studying of processes, kinetics,
mechanisms and phenomena occurring in sand-sodium-silicate mixtures under microwave radiation influence and
result of this influence on such mixtures peculiarities as quality, structure and castings properties; metallographic,
X-ray structural, etc. methods of bronzes investigation, theoretical their genesis studies and experimental
generally accepted methods of these bronzes technological properties examination. Results - research has been
carried out which accompanying quartz sand cladded with sodium silicate solute in steam-microwave



environment structuring process; process main parameters on mechanical, physical, thermo-physical, operational
properties of structured mixture influence has been established; alloys structure formation genesis in copper
corner of Cu-Si-Sn and Cu-Al-Fe systems and their properties have been considered.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOIOTis CTPYKTYPYBaHHS MilAHO-PiIKOCKIISHUX CYMilIel MiKPOXBUIbOBUM

BUIIPOMIHIOBAaHHSM [1J11 BATOTOBJIEHHS JIMBAPHUX (POPM i CTPUIKHIB

Ha3zpa HTII aHrsi#icbKo0: Technology of sand-sodium-silicate mixtures structuring by microwave radiation

for casting molds and cores manufacturing

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi pe3yabTaTH: TexunoJiorii, Marepianu, Metoau, Teopii

l'asy3s 3acToCyBaHHs: JluBapHe BUPOGHMLTBO. OCHOBHMMM IlepeBaramMu 3ariporoHOBaHOi TEXHOJIOTII €
TEXHOJIOTIYHICTb Ta OCHALIEHICTh 06JIalHAHHIM 3aMOBHUKA, €KOJIOTiYHA YUCTOTa ITPOLIeCy BUPOOHULITBA,
CTabiJIbHICTD Ta NIepei0auyBaHiCTh OUiKyBaHOTO PE3yJbTaTy, 6€3I1€Ka BUTOTOBJIEHHS JIMBAPHUX (POPM, CTPUIKHIB,
BWJIVBKIB, BUCOKA KYJIbTypa BUPOOHMIITBA, LJOCTYIHICTb Ta HU3bKA BAPTiCTh BUTPATHUX MATEPiajliB, MPOCTOTA
yTuiiszanii Ta pereHepauii BinnpanpoBaHoi cyminti. [ToTeHuiiini punku 306yTy TexHosorii: Himeyunna, Besuka
Bpuranis, [Tosbima, Yexis, Itanis, Kurait, fInouis. IToTeHuiiiHi puHku 36yTy NpoAyKLii, BUPO6JIEHO] 3

BUKOPUCTAaHHSM TEXHOJIOTII: KpaiHu €BpOoCoI03y Ta A3ii 3a yMOB HagBHOCTI BiAIIOBIIHOTO YCTATKyBaHHS
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Cyrb texHosorii CTpyKTypyBaHHS MillaHO-PIAKOCK/ITHUX CyMilEl TI0JISIra€ B MONEPENHbOMY
I1I71aKyBaHHI KBapllOBOTO MiCKY PiKUM CKJIOM, IOT0O CylIiHHi, IOM€Jy IO CUIIKOTO CTaHy, Binbopy neBHUX Qppakuiil
I1IJIaKOBAHOTO KBAapLOBOrO MICKY, ix BiOpalillHOMY YIIiIbHEHHI B OCHAIIEHHI, IK€ BUTOTOBJIEHE 3 IIEBHUX MaTepiaJliB,
i 06po61i B 1apo-MiKpOXBUIbOBOMY CepeloBullli. Po3po6ieHo iHHOBaLiliHY HAYKOBO OOI'PYHTOBAHY TEXHOJIOTiI0
CTPYKTYPYBaHH4 IilIaHO-PiIKOCKJIIHUX CyMilllel MiKpOXBUJIbOBUM BUIIPOMIHIOBAaHHSIM [1711 BUTOTOBJIEHHS
JnnBapHUxX ¢opM i cTprkHiB ([IM3-mpolec), ONTHMI30BaHO MAaCOBUI Ta KOHTJIOMEPALiiHUI CKJIa], CyMillel,
BCTAHOBJICHO PAalliOHAJIbHI TAPaMETPU TEXHOJIOTII iX CTPYKTYypyBaHHS, 3aKOHOMIPHOCTi (P)OPMYBaHHSI OCHOBHUX
BJIACTMBOCTE, po3p006sieHO (PYHKLIOHATBbHI 3a/Ie)KHOCTI MK HUMU. BusHavyeHi yMOBU 306epiraHHi BUXiTHUX
MatepiasiB, BUKOPUCTAaHHS Ta IIJIaKyBaHHS I1iCKy, BUJAJIEHHS CTPVDKHIB 3 BUJIMBKIB, BUKOPUCTAaHHS Pi3HOBU/IB
npouecy. HoBa TexHOJIOris ClIpSMOBaHa Ha 3a6€3M1e4eHHs €KOJIOTIYHOI Ta CaHiTapHO-TirieHiYHOI 6e3NeKHy,
3HIDKEHHSI eHEPrOEMHOCTI i COGIBAPTOCTi BUTOTOBJIEHHS JIMTUX [E€TaJIeH, IiABUILEHHS SIKOCT] BUJIMBKIB, 3HUKEHHS
BiIXO[IiB JIMBapHOr0 BUPpOOHULITBA. HOBM3HA po3p06JieHOi TeXHOJIOrI IT0JIsiTae Y BUKOPUCTaHHI e(eKTy
MacCOIIEPEHOCY PiKOro CKja B Mi’K3€pEHHOMY IIPOCTOPI IIJIAKOBAHOTO MICKY IMif, [i€l0 BOOSHOI [1apy, KallJISIPHUAX
CUJI Ta MIKPOXBUJIbOBOT'O BUIIPOMIHIOBAHHS IIJISIXOM MOTO rifipaTallii B [IJIaKOBAHOMY LI1api KOHIEHCATOM,
CITiHIOBAHHS, B'SI3KOi Tevii 10 TOYOK KOHTAKTy CYCiJIHiX 3€P€H, BUHUKHEHHS MaHXXeT MK HUMU. TexXHOoris
CKJIQJIA€ThCS 3 HACTYIIHUX €TalliB: [IJIAKYBaHHS KBAPLIOBOIO IiCKYy PiIKMM CKJIOM, CYIIiHHS PiIKOTO CKJa B
I1JIaKOBAHOMY IIapi KBapLIOBOrO MiCKY 0 IOT0 CUIY4Oro CTaHy, JOAATKOBOIO CYLIiHHS [1JIAKOBAHOTO KBApPLOBOTO
TiCKy B MiKDOXBUJIbOBOMY BUITPOMIHIOBaHHi, 30MpaHHsI OCHACTKM Ta BCTAHOBJIEHHSI B Hiil BOASIHOTO 3apsiay,
3aTIOBHEHHS POO0OYMX [TIOPOSKHUH OCHACTKU I1JIAKOBAaHUM KBapLIOBUM IicKoM (cyMili), BibpaljiliHe yiiibHeHHS

CyMillli B OCHACTLi, 06po6Ka CyMillli B CTPYKTYpOBAHOI MillaHO-PiAKOCKISIHOI cymili.

ConiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIiii (MaTepiasis,
TEXHOJIOTI! TOIIO) 17151 3a6€e3M1eUeHHs €eKCIIOPTHOrO NMOTEeHIialy Ta 3aMillleHHIo iMNIopTy, [losinmeHHs cTany

HaBKOJIUIIHbOTO cepenosuila, EKoHOMis MaTepianiB
Bnins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
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