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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:
1. BnmB monu@ikyBaHHS Ta TEpMi4HOI 06POOKM Ha (POPMYBaHHS CTPYKTYPH i BIaCTUBOCTEN BTOPUHHOTO
[IOPLIHEBOro ciasy AJI25

2. Influence of modification and heat treatment on the formation of structure and properties of the secondary
piston alloy AJI25.

Pedepar:

1. O6'exT mocifKeHb - IpoLecH CTPYKTypPOYTBOPEHHS ITPU KpUCTanisallii, TepmiuHiil 06po6ui i ekcrryaTanii
NIOPIIHIB, IPUYMHMU iX Py HYBaHHS, BIUIUB CTPYKTYPU Ha KOMIIJIEKC MEXaHIYHHUX i CITY>)K60BUX BJIACTUBOCTEN CILTIABY
AJI25. TlpenMeT OocCiiIKeHHs - CTPYKTYpa, Pi3nyHi i MeXaHiuHi BJIaCTUBOCTI IIOPIIHEBOTO CIyiaBy AJI25,
OTPUMAaHOTO 32 Pi3HMMU TEXHOJIOTIYHMMMU BapiaHTaMU. MeTa IOCIiIKeHHS - (OPMYyBaHHS 33JJaHUX CTPYKTypU Ta
di3nKo-MexaHIYHUX BJIACTUBOCTEY BTOPUMHHOTO ITOPIIHEBOrO CIIJIABY B IIpoLieci KpucTanizanii min gieo
MoaupikyBaHHS, TEPMiUHOI 0OPOOKU Ta eKcIyaTallii. MeToau HoCiI>KeHHs - KOHTPOJIb XIMI{UHOTO CKJIagy
CIIEKTPaJIbHUM aHaJi30M Ha iCKPOBOMY CIIEKTPOMETPI "Spectro-Max"; oTu4Ha Ta €JIEKTPOHHA MiKPOCKOIIi;
SIKiCHM i KiZIbKiICHUI1 pEHTT€HOCIIEKTPaIbHIN MiKpoaHasi3 ¢a3; cTaTu4Hi BUIPOOYBAHHS 3Pa3KiB 3 METOIO
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npu 300°C; BU3HAYEHHS TEMIIEPATYPHOTrO KoedillieHTa JIiHITHOTO pO3LMMUPEHHS 3a JOIIOMOTO0 UIaTOMETPUYHOIO
METO[ly; CTEHZOBi Ta IPOMHUCJIOBI BUIIPOOYBAHHSI FOTOBUX BUPOO6iB. OTpUMaHHI pe3yJIbTaTH - 3 METOI0 cTabimizarii
CTPYKTYpPH i NifiBUIIeHHS SIKOCTi craBy AJI25 po3pobiieHa TeXHOJIOris MOguPiKyBaHHS, 110 3abe3nedyusna
OTPUMAaHHS HEOOXiIHOI CTPYKTypHU (PiBHOBICHI HIiZISTHKY ajib(pa-aJTlOMUHIIO TBEPIOTro PpO3UrHY, OTOYEH]
IJIACTUHYACTUMU BKJIIOUEHHSIMU O€TTa-KPEMHIIO TBEPAOTrO PO3YMHY i KOMIIAKTHUMU BKJIIOUEHHSIMU
inTepmeranizis), 3HmkenHs: TKJIP i razonacuyeHocTi criiaBy. BnpoBamkeno Ha AT "Morop Civ". ['any3sp
3aCTOCYBaHHS - MAJIONIOTY>KHi OPIIHEB] IBUTYHN BHYTPIlIHBOT'O CTOPSIHHS 17151 TOBAPiB rOCIOIAPCKOTO
CIIOKMBAHHA i 6ECITiJIOTHUX JIiTaJIbHUX allapaTiB, MAaIIMHOOY1iBHA TPOMUCIIOBICTb.

2. Object of research - the processes of structure formation during crystallization, heat treatment and exploitation
of the pistons, the causes of their destruction, the influence of structure on the complex of mechanical and service
properties of the alloy AJI25. Subject of research - the structure, physical and mechanical properties of the piston
alloy AJI25, obtained by different technological options. Purpose of research - the formation of specified structure
and physical and mechanical properties of the secondary piston alloy during the crystallization process under the
influence of the modification, heat treatment and exploitation. Research methods - control of chemical
composition by the means of spectral analysis on the spark spectrometer "Spectro-Max"; optical and electron
microscopy; phase qualitative and quantitative X-ray spectral microanalysis; static specimen tests with the
purpose of strength, plasticity, hardness characteristics determination; research for determination of long-term
strength at 300°C; determination of the temperature coefficient of linear expansion with the use of the
dilatometric method; bench and industrial tests of finished products. Obtained results - with the purpose of
structure stabilization and increasing of alloy AJI25 quality the modification technology has been developed. It
provided obtaining of the necessary structure (equiaxed sections of alpha-aluminum solid solution, surrounded by
lamellar inclusions of beta-silicon solid solution and compact inclusions of intermetallic compounds), decreasing
of the temperature coefficient of linear expansion and gas saturation of the alloy. Implemented at JS "Motor Sich".
Area of application - low-power internal combustion piston engines for consumer goods and unmanned aircrafts,
machine-building indusrty.
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