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Tema gucepranii:
1. TexHoJIOTis1 BUPOOHULITBA BUJIMBKIB IOJIOBOK i 6JI0KiB LUJIHAPIB JBUTYHIB i3 CipOro Ta BUCOKOMIILIHOTO YaBYHY 3a

MOJEJIIMHU, IO ra3u@ikyloTbCs, 3 IPUMYCOBUM OXOJIOIKEHHIM (OPMU XOJIO0T0areHTaMMU.

2. Technology of casting heads and engine blocks made of gray and ductile cast iron on gasified patterns with
forced cooling molds of refrigerants.

Pedepar:

1. Inceprarist npucBsYeHa po3pooLi TEXHOJIOTiN BUPOOHHUIITBA BUJIMBKIB T'OJIOBOK i 6JI0KiB LMJIiHAPIB ABUTYHIB i3
ciporo Ta BUCOKOMIIJHOTO YaBYHY 32 MOZEJISIMH, IO ra3u@ikyloThCs, 3 PEryJIbOBAaHUM OXOJIOIKEHHIM POpPMU
X0JI0l0areHTaMu. 3 3aCTOCYBaHHSIM BiZJOMUX Ta HOBOCTBOPEHUX METOIMK JOCJiIKEHO TeIJIO0OMIHHI IIPOLieCH MixK
PiAKUM MeTasioM, BUJIMBKOM, SIKAI TBEPIHE i OX0JIOKYEThCS, i BAKYYMOBAHOIO MilIaHOI0 (POPMOIO 3
Iv(epeHLiiOBaHUMU TEIVIOPI3NYHMMY XapaKTePUCTUKAMU IIPU LIiJIECTIPSIMOBAHOMY iHTEHCMBHOMY BILJIMBI Ha HEi
pigkumu i ra3onomiGHMMU X0JI00areHTaMHy, a TaKOX IIPYU JUHAMIYHOMY IIepeMillleHHi CUIIKOTO HallOBHIOBAaYa
dopmu. Came y ThOMY i I10715ira€ HOBU3HA pO3po0bIieHuX pisHoBUAiB JI'M-iponiecy. AHai3 BCix cepiit
€KCIIEPMMEHTIB [0 KEPYBAHHIO iHTEHCHBHICTIO TEMJIOOOMIHY MK PiIKMM METAJIOM, BUJIMBKOM, L0 TBEPIHE i
OXOJIOIKYETHCS, i BacHe (POPMOIO T10Ka3aB, L0 Y BCiX BUIIAZKAX 3aCTOCYBAaHHS PO3POOIEHNX METOIiB

PEryJI0BaHHS TEMJI00O0MIHHMMY ITpoLiecamMu y popmi L03BOJISIE 30iIbIINTS iX iHTeHCUBHICTb B 1,3 - 1,7 pa3u. B



IOCJIiIPKEHHSIX 3aCTOCOBAHO OPUTiHANBHUM ayb(a-KaJopuMeTp AJ1s1 TEPMIYHOTO aHasli3y B3aeMOZil MeTany,
BIWJINBKA Ta GOPMU 3 OZHOYACHUMU KOMIT'IOTEPHUM BiloOpa’keHHSIM Ta rpadivyHoo iHTeprnpeTalieo
TeMIIepaTypPHUX I10J1iB BUJIMBKA Ta GopMu. Po3pobiieHO opuriHajibHy METOMKY BU3HAYEHHS BIJIUBY JUHAMIYHOTO
IepeMillleHHS He3B'S3aHOT0 BOTHETPUBY (POPMU Ha OXOJIOAKEHHS TBEPAHYYOIrO METaJly Ta BUJIMBOK 3
BUKOPUCTAHHSIM BiOpPOCTOJIa 3 EPEMIHHOIO YaCTOTOIO i aMIUIITYZOI0, @ TAKOX JIUTY ITPOOY 3 €JIeMEHTaMU Pi3HOi
TOBIIMHU. [ToKazaHo, 1o razudikaliist MiHONONiCTUPOIIbHOI MoZeJi B GOpMI IPUIIBUIIIYE OXOJIOIKEHHS JIMTOTO
MeTaJly i NpU3BOAUTH [0 MOr0 3MillHEHHS, IOPiBHSIHO 3 JIUTTSIM B IOPOKHUHHI GOpMU. Pe3ysIbTaTOM OCIiI>KEHHS
CTPYKTYP i Pi3uKO-MexaHIYHUX BIACTUBOCTEN BUJIMBKIB i3 CIpOro i BUCOKOMIIJHOTO YaBYHiB, OTPUMaHUX Y
BaKyyMOBaHUX (popMax 3 pi3HOIO TEIJI0aKyMYJIIOI0Y0I0 3IaTHICTIO, & TAKOK IIPU 3HAYHOMY 30iJIbIlIeHHI
KOHBEKTMBHOI CKJIa/I0BOI [IPOLECY OXOJIOMKEHHS JINTOTO METally 3a3Hau€HUMU CIIoco6aMu, CTa/IU JaHi, 1o
€KCIIEPMMEHTAJIBHO OOI'PYHTOBYIOTh 3aKOHOMIPHOCTI BiITIOBiITHOI 3MiHM CTPYKTYPH JIUTOTO METAJly, INTHX
KOHCTPYKLii i3 CKIaIHUMU 3MiHHMMU IEPETUHAMMU, 30KPEMa, TOJIOBOK i 6JI0KiB LMJIiHAPIB NBUTYHIB. CTBOPEHi HOBI
CII0COOU peryybOBaHOIO OXOJIOIPKEHHS BUJIMBKIB Y NilaHiil popmi, BBEZIEHO B TEXHOJIOTIYHI CXeMU BUPOOHUIITBA
BUJIVMBKIB Ha OCHOBI JITM-nipoliecy, a Tako>XX BIIPOBAJP)KEHO B BUPOOHULITBO JIUTUX KOHCTPYKLii MOTOPHOI Ipyny, B
nepury 4epry roj0BKy, 6JI0Ky UUJIHAPIB, MaJIOi METAJIOEMHOCTI i MiBUIIEHUM PECYPCOM i3 Ciporo i BUCOKOMILIHOTO
4yaByHiB. HOBa TE€XHOJIOTiS IpY BUKOPUCTAHHI CipOro CreniaJbHOro i BUCOKOMIIJHOTO YaBYHIB JO3BOJINJIA 3MEHIINTU
Macy BWIMBKIB Ha 25 - 30% i 40 - 45%, BifIoBinHO, 3i 3MeHIIEHHsIM ix cobiBapTocTi Ha 4,5 - 7,0 TUC. I'PH./TOHHY

JINTBA.

2. Dissertation is devoted to the development of technologies for production of castings heads and engine blocks
made of gray and ductile cast iron on gasified patterns with adjustable mold cooling refrigerants. With the
application of known and new techniques are studied heat transfer processes between the liquid metal, casting,
which solidifies and cools in vacuum sand mold with differentiated thermal characteristics for targeted intensive
action of a liquid and gas, as well as dynamic movements of loose filler shapes. This is main fact in the regulation of
which is developed by the novelty varieties Lost Foam Casting Process with evacuated quartz sand molds. Analysis
of all series of experiments to control the intensity of heat exchange between the liquid metal solidifies and cools
the sand mold casting showed that in all cases the application of the developed methods of regulation in the mold
of heat exchange processes can increase their intensity is 1.3 - 1.7 times. The studies used the original alpha-
calorimeter for thermal analysis of the interaction of metal casting and mold with simultaneous computer display
and graphical interpretation of temperature fields and the casting mold. The original method to determine the
influence of the dynamic movement of the unbound mold of the refractory metal solidifying on cooling and casting
using a vibrating table with variable frequency and amplitude, as well as cast sample with elements of different
thicknesses. It is shown that the gasification in the form of expanded polystyrene pattern accelerates cooling of
the molten metal and causing it to hardening, as compared with the molding in a cavity mold. The result of the
research structures and physico-mechanical properties of gray and ductile cast iron obtained from the evacuated
forms with different heat storage capacity, as well as an increase in the convective component of the cooling
process of cast metal, steel data to justify and the laws of the relevant changes in the structure molten metal
predetermined prediction performance cast complex structures of variable section, in particular, heads and engine
blocks. Created new ways of controlled cooling of castings in sand mold for inventions, technological schemes
introduced in production of castings Lost Foam Casting process for the production of castings weighing 25 - 750
kg. The technology implemented in the production of cast designs motor group in the first place, head, cylinder
block, low metal consumption and increased service life of gray and ductile cast iron. New technology using
specific gray and ductile iron castings possible to reduce the weight by 25 - 30% and 40 - 45%, respectively, and
reduce production costs by 4.5 - 7.0 thousand Grn. / Ton casting.
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