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Pedepar:

1. O6'ext pocnipxeHHs: [Iponec HaCKPi3HE KOMIT'IOTEPHO-iHTETPOBAHOTO ITPOEKTYBaHHS TOHKOCTIHHUX MIOPIIHIB
B3 i3 npumycoBuM 3ananoBaHHsIM. MeTta gociimkeHHs: HaykoBe 0OIpyHTYBaHHS i yAOCKOHAJIEHHS T€XHOJIOTI
IIPOEKTYBAaHHS TOHKOCTIHHUX MOPIIHIB cyyacHux JIB3 i3 npuMyCcOBUM 3aajl0OBaHHSIM 32 PaXyHOK 3aCTOCYBaHHS
6araTOpiBHEBUX PO3PAXYHKOBUX MOZEJEN i METOIMK HAaCKPi3HOTO KOMIT'IOTEPHO-iHTEIPOBAHOIO Ta PECYPCHOTO
MIPOEKTYBaHHS, 110 NO3BOJIUTH MiIBUIIATYA TEXHIYHUI piBeHb i pecypc [IB3.MeTtoau nocaimkeHHs: B npoueci
HACKpPi3HOr0 KOMIT'FOTEPHO-IHTErPOBAHOT'O NPOEKTYBAHHS TOHKOCTIHHUX NOPUIHIB [IB3 i3 NpUMyCOBUM
3al1aJII0BAaHHSIM 32CTOCOBAHO aHAJIITUYHI, YMCEJIBbHI | aHATITUYHO-YUCEJIbHI METOIM. 30KpPEMA METOJ, KiHLIEBUX
€JIEMEHTIB, EKCIIEPUMEHTAJIbHI METOAM CTATUYHOTO i AMHaMiYHOro pociaigkenb HIC TOHKO-CTiHHMX NOPIIHIB [1B3

i3 3acTOCyBaHHSIM TEH30METPIi i TepmoMeTpii. HoBu3Ha, TeOpeTUYHI i NPaKTUYHI pe3yabTaTh:Y JOCKOHAIEHO



TEXHOJIOTII0 IPOEKTYBAaHHSI TOHKOCTIHHUX NOPIIHIB [IB3 i3 MPMMYCOBUM 3ala/llOBaHHSM 33 PAaXYHOK 3aCTOCYBaHHS
METOJly HAaCKPi3HOr0 KOMIT'IOTEPHO-iHTEIPOBAHOT'0 IIPOEKTYBAHHS, 110 6a3y€eThCsI HAa 3aCTOCYBaHHI 6araTopiBHEBUX
PO3paxyHKOBUX Mogesier Bu3HavyeHHs H/IC nopmHs i panioHanisanii KOHCTPYKUII 110 3a1aHUM NTapaMeTpaM.
OO6rpyHTOBaHO BUOIp JOCTATHBOTO PiBHS CKJIAIHOCTI MOJIeJli IIOPUIHS 17151 BiATIOBiHOTO €Talny IPOEKTyBaHHS Ha
OCHOBI 0COOJIMBOCTE PAaHUYHUX YMOB 7151 MOJ€JIEN KOXKHOTO PiBHS CKJIQAHOCTI. Biepiie cpopmysiboBaHa i
BUpillIeHa 3BOPOTHS 33/1a4a 3HAXO)KEHHS FT€OMETPUYHUX NIapaMeTPiB €KBiBaJIEHTHOI IJIOIUHKU B MOZEJIi HUXKYOTO
PiBHS 11711 TOHKOCTiHHUX NOPWHIB [IB3 i3 NpUMyCOBUM 3anajloBaHHAM. [1J11 TOHKOCTIHHUX NOPIIHIB [IB3 i3
[IPYMYCOBUM 3alajl0BaHHAM BU3HAYEHO CIiBBiAHOIIEHHA MIXX TEPMIYHOIO i MEXaHIYHOIO ckiagoBumu HIC,
BHUSIBJIEHO BIIJIMB CKJIaJIOBUX Ha 3arajlbHUI CTaH HaBaHTaKeHHSI [TOPIIHS. 3allpOIIOHOBAHI METOLU MOXYTb OyTU
aJanToBaHi [J1s IPOEKTYBaHHS iHIIKX JeTasnel i BysiniB cydacHux [IB3. Po3pobisieHa yHiBepcasipHa BUIIPOOYBaIbHA
YCTAQHOBKQ, 1[0 JO3BOJISIE MOZEIOBATH CTATUYHE CUJIOBE HABAHTAXEHHS! TOHKOCTIHHUX IIOPIIHIB 3 ypaxyBaHHSIM
IiICHOTrO MOJIOKEHHA waTyHa. OfepsKaHi MaTeMaTUYHI 3aJIEXKHOCTI FTEOMETPUYHMX NTApaMETPIB €KBiBaJIEHTHOI
IIJIOLIVHKY Bif IapaMeTpiB IPyIy NOPLIEHb - OPLUIHEBUII Majiellb MOXKYTb OyTU BUKOPUCTAHI B XO[Ii IPOEKTYBaHHS
OJHOTHUITHUX TOHKOCTiHHMX NOPLHIB JIB3. CTyIiHb BIPOBaKEHH:Pe3yIbTaTU NOCIIKEHHS 3HANIIIA CBOE
npakTuyHe 3actocyBanHs y BAT "ABTPAMAT" (M. XapkiB). 32 po3po6JIeHIM METOJIOM CIIPOEKTOBAHO Psi[i OPLIHIB
n7s nBUryHiB BA3, MeM3, T'A3 i VA3, ki npoiiiy pecypcHi BUIPOOYBaHHS i MPUMHSTI 0 CepiliHOro BUpOOHULITBA.
l'asry3p BUKOPUCTAHHSL: IBUTYHOOYTyBaHHSI.

2. End-to-end computer-integrated design process of thin-walled piston engine with forced ignition. Scientific
justification and improvement of technology for designing thin-walled piston of modern ICE with the forced
ignition through the use of multi-level computational models and techniques of end-to-end computer-integrated
and resource designing, which permits to increase the technical level and the resource of ICE. Analytical,
numerical and analytical-numerical methods were applied in the process end-to-end computer-integrated design
of thin-walled piston of ICE with forced ignition. In particular, applied methods are finite element method,
experimental methods for static and dynamic studies of stressedly-deformed mode of thin-walled ICE's piston
with the use of strain measurement and thermometry. The technology of designing thin-walled piston of ICE with
forced ignition was improved due to application of the method end-to-end computer-integrated design, which is
based on the use of multi-level design models of determine the piston's stressedly-deformed mode and
construction rationalization by set parameters. The choice of a sufficient level of complexity of the piston's model
was substantiated for the corresponding piston design phase, based on the features of limiting conditions for the
models of each level of complexity. Inverse problem of determining the geometrical parameters of the equivalent
area in the lower-level model for thin-walled ICE's piston with the forced ignition was firstly formulated and
solved. The relations between thermal and mechanical components of the stressedly-deformed mode for thin-
walled ICE's piston with forced ignition were determined, The influence of the components on the overall loading
of the piston was revealed. The proposed methods can be adapted for the design of other parts and units of
modern ICE. Universal testing machine was developed, it allows to simulate the static power load of thin-walled
piston taking into account the actual state of the connecting rod. The obtained mathematical relations of
geometrical parameters of equivalent area on the parameters of the piston-piston pin can be used during the
designing of the same type of thin-walled piston of ICE. Results of the research have found their practical
application in the OAO "AVTRAMAT" (Kharkiv). According to the developed method the series of pistons for ICE of
groups VAZ, MEMZ, GAZ and UAZ were designed. This pistons were passed endurance tests and adopted for a
series manufacture. Engine building.
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