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1. Komm'iorepHO-iHTErpoBaHe MPOEKTyBaHHS MOpPIIHIB [IB3 3 ypaxyBaHHSM BIUIMBY JIMBapHUX NeeKTiB Ha MillHICHY
HaJilHICTh

2. Computer-Integrated Design of piston engine takes into account the effect of casting defects on the strength
reliability

Pedepar:

1. O6'eKT BOCHIIPKEHHSL: IPOLIECU [TPOEKTYBaHHS i TEXHOJIOTIYHOI MiTOTOBKY BUPOOHULITBA JIUTUX IOPIIHIB [IB3.
Mera focimpKeHHs: HAyKOBE OOI'PYHTYBaHHSI Ta CTBOPEHHS TEXHOJIOTii KOMII'IOTEPHO-iHTEIPOBAHOIO IIPOEKTYBAHHS
nopiuHiB IB3 i3 KOMIIJIEKCHMM 3aCTOCYBaHHAM iH)KEHEPHOT'O MOZEIIOBaHHS 171 aHaJIi3y MIillHICHOI HalliMHOCTI 3
ypaxyBaHHSM JIMBApHUX JedeKTiB. MeTony SOCHiIKeHHs: B mponeci KOMII'T0TEpHO-IHTEerpOBAaHOTO MTPOEKTYBaHHS
3aCTOCOBAHi YMCeJbHi i YMcenbHO-aHAIITUYHI METOAN: METO/, CKIHYEHHUX Pi3HULIb B TPUBUMIPHill 06'eMHil
ITIOCTAHOBLIi JIJIS1 MOJIEJIIOBAHHS TEIVIOBYX i MNIPOAUHAMIYHUX IIPOLECIB JINTTS, ME-TOJ, CKIHYEHUX €JIEMEHTIB J1J151
aHaJIi3y TepMOMEXaHIYHOr0 HaBaHTAKEHHS JIMTUX NOPWHIB [IB3. Y3arasbHEeHHS €KCIIEPUMEHTAILHUX JAHUX i

YUCEeJIbHUX Pe3YJIbTaTiB PO3paxyHKYy BIUIUBY JIMBAPHUX JedeKTiB Ha MilHiCHI xapakTepucTuky nopuHis JIB3



IIPOBOJMJIOCS 3 BUKOPUCTAHHSIM METOAY IJIAaHYBaHHS €eKCIIepMMeHTy. HoBr3Ha: yiepiie 3alipoIIOHOBAHO
KOMIIJIEKCHUM MiJIXiZl 4O CyMiCHOTO 3aCTOCYBaHHS KOMIT'IOTEPHO-{HTEIPOBAHUX CUCTEM MOJEJIIOBAHHS TEIJIOBUX,
riIpoJ¥HaMiYHMX [TapaMeTpiB NPOLECY JIUTTS i pO3paxyHKy HaNpyXeHO-1e(pOPMOBAHOI0O CTaHy IOPIIHIB 3
yPaxyBaHHSM BIUIMBY JIMBAPHUX Ne(EeKTiB Ha MillHICHY HafliliHiCTb O-pIIHIB [IB3 i3 IPUMyCOBUM 3aIaIOBAHHSIM.
3anponoHOBaHi YACEbHI MOl HAPY>KEHO-1e(POPMOBAHOTO CTaHy ITPY TEPMOMEXAHIYHIN il Ha IOPILIEHb, SIKi
BiIpi3HSIIOTBCS Bif iCHYIOUMX YpaXyBaHHIM JIMBapHUX AedeKTiB razo0ycaikoBoro xapakrepy. yepuie
3aIIPOIIOHOBAHO METO/, BU3HAUYEHHS PO3MIpiB i MiCllb po3TallyBaHHS JUBAapHUX AedeKTiB y nopuHi B3 i3 cymicHUM
BHMKOPHCTaHHSIM iH)KEHEPHOT'O MOJEJIIOBAHHS Ta €KCIIEPUMEHTAIBHUX IOCIIiI)KeHb Y BUPOOHNLTBI. TeopeTnyHi i
MIPaKTU4Hi pe3ysIbTaTU: CTBOPEHO MiTXOIU 4O KOMIT'IOTEPHO-IHTETPOBAHOTO IPOEKTYBAHHS, 1110 BPAXOBYIOTh BILJIUB
ra3oycagKoBux Ae(eKTiB Ha MillHiCHY HaJiliHICTb i IPOIIOHYIOTHCS [J1s1 BUKOPUCTAHHSI [1IPY BUKOHAHHI HAYKOBUX
PO6IT, MiAroToOBLi BUPOOHULTBA, TPOEKTYBAHHS iIHIIKX JINTUX JeTajel cydacHux JIB3. Po3pobseHa TeXHOOris
KOMIT'IOTEPHO-iHTEIPOBAHOIO IIPOEKTYBAHHS JJa€ MOXJINBICTb YPaxXyBaHHS BIUIUBY JIMBAPHUX Oe(DEKTiB HAa Mil[HICHY
HaJilHicTh nopiHiB B3, 0 3Ha4YHO MifiBULILYyE SIKICHUI piBeHb CTBOPEHHS Ta BUPOOHUITBA ABUTYHIB. CTYIiHb
BIIPOBA)KEHHS: Pe3yJIbTaTU JOCJiIKEeHb BIIPOBA/I)KEHI Ta BUKOPUCTOBYIOThCS y TOB "YkpaiHcbka inBapHa
kommnadig" (AT "VIIEK", m. XapkiB), KIT "XKB/" (M. XapkiB) Ta B [TAT "ABTPAMAT" (M. XapkiB). PesysbTaTn
IVCepTaLifHOTrO AOCJiIKEHHs] BUKOPHCTOBYIOThCS B HAaBYa/Ib-HOMY Ipolieci Ha Kadenpax JBUTYHIB BHYTPIIIHbOTO

3TOPSIHHA Ta JIUBapHOro BU-po6HuuTea HTY "XI1I". ['any3b BUKOPUCTAaHHS: IBUTYHOOYIyBaHHSI.

2. Processes of projection and technological preparation of manufacture of cast pistons DVS. A scientific
justification and creation of technique of the computer-integrated projection of pistons DVS with complex
application of engineering simulation for the analysis npounoctHo# reliability taking into account foundry
imperfections. In the course of the computer-integrated projection numerical and numerically-analytical methods
are applied: a method of the ended differences in three-dimensional volume statement for simulation of thermal
and hydrodynamic processes of moulding, a method of the ended elements for the analysis of thermomechanical
loading of cast pistons DVS. Generalisation of experimental data and numerical results of calculation of influence
of foundry imperfections on npounoctHbsle performances of pistons DVS was spent with use of a method of
scheduling of experiment. For the first time the comprehensive approach to joint application of the computer-
integrated systems of simulation of thermal, hydrodynamic parametres of process of moulding and calculation of
the is intense-deformed condition of pistons taking into account influence of foundry imperfections on
npouyHocTHYy!o reliability of pistons DVS with forced ignition is offered. Numerical models of the is intense-
deformed condition are offered at thermomechanical operation on the piston which differ from foundry
imperfections existing by the account gas-shrink character. For the first time the method of definition of the sizes
and locations of foundry imperfections in piston DVS with sharing of engineering simulation and experimental
researches in manufacture is offered. Approaches to the computer-integrated projection which consider influence
gas-shrink imperfections on npoynocTHylo reliability are created and offered for use at execution of scientific
operations, manufacture preparation, projection of other cast details modern DVS. The designed technique of the
computer-integrated projection gives the chance the account of influence of foundry imperfections on
npoyHocTHYIo reliability of pistons DVS which considerably raises qualitative level of creation and manufacture of
drives. Results of researches are introduced and used in Open Company "Ukrainian foundry company" (joint-stock
company "HAS sent", Kharkov), KP "KhKBD" (Kharkov) and in the STALEMATE "AVTRAMAT" (Kharkov). Results of
dissertational research are used in educational process on chairs of explosion engines and foundry manufacture
NTU "KhPI". Engine-building.
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