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1. Po3po6ka KOHCTPYKLi IIOPIIHS CepefHbO0OEPTOBOrO AN3eIs i3 3aCTOCYBAaHHSIM MOJEPHI30BaHOI'O METOY

BA3HAYEHHS TEPMOHAIIPYKEHOT'O CTaHy

2. Piston of a medium-speed diesel engine construction designing using the modified method of thermal-stress
state analysis

Pedepar:

1. B po6oTi po3ryisiHyTi icHyI04i i 3a[IPONIOHOBAHO METOIY MOJIE/IIOBAaHHS TEMIIEPAaTyPHOTO i TEPMOHAIPYKEHOT0
CTaHy CKJIaJIEHOTO IIOPILIHS Ha CTAJIOMY i [TIepeXifHUX pe>KruMax poOOTH AU3€Is, 3aCTOCYBaHHS SIKUX [J03BOJIUIIO
3aIPOIIOHYBATU HOBY KOHCTPYKLiIO ropiiHs nu3ens tumny J1-100 maca sikoro 3meHmeHa Ha 45% (1o 22 k).
3anpornoHOBaHO aJTOPUTM IPOLEeCy BU3HAYeHHS rpaHnyHuX yMOoB (I'Y) Ha nopiuHi. [TokazaHo, 0 Ipyu BU3HAYEHHI
I'Y ny1s HecrauioHapHUX pe>XXUMiB pO6OTU HEOOXiHO BpaXxOBYBaTH 4ac llepexifHoro npouecy. J1js 1boro BU3HA4eHO
3MiHy TeMInepaTypy MOPLIHS, TEMJIOBUX BJAACTUBOCTEN POOOUO] PiivHM Ta 3aC00iB 0XOJIOIKEHHS 3 [IJIMHOM 4acy.
Mopeni I'Y po3po6eHo 117151 BCiX TOBEPXOHb IOPIIHS — Kamepu 3ropsiHHS (K3) - yepe3 Mojiesib po604yoro mpoLecy;

BHYTPIIIHBOI — OXOJIO/KYBaHOI MacjioM; OOKOBOI — 3 ypaxyBaHHSIM 3a30py i/abo koHTakry. I'V no K3 Bu3HaveHo 3a



PO3PO6JIEHOIO IPOTPAMOI0 TEIJIOBOTO PO3PAXYHKY POOOYOTo MPOLECy, sKa JO3BOJINIIA JOCTIIUTI MOLEIbHUNA
IIpolLiecC i3 3aCTOCYBaHHIM BinoMux popmy TeroobMiny (0-dopmyan). [TokazaHo, mo o-popmyna I'. B. Pozen6sita
6inbIl 32 BCe MiAXONUTH AJ1s JocinkeHsb ausess tumny JJ-100. I'Y o BHYTpilIHiN [10BepXHi NOPLIHS BUBHAUEHO 3
yPaxyBaHHSM 3MiHHOTO IPUCKOPEHHS NOpLIHS. ['Y 110 60KOBiii MOBEPXHi BUBHAUEHO 3 YPaxyBaHHSIM 3MiHHOI
IIBUAKOCTI pyXy rasy B 3a30pi. 3al1pornoHoBaHO (GOPMYJIN MO0 BU3HAYEHHS KoedillieHTa TesoBinnadyi rasis B
3a30pax 3i CTiHKOIO MOPIIHS. MoesoBaHHs Ha BCixX eTanax po60oTy MPOBEAEHO SIK TJist 3aIIPOIIOHOBAHOTO, TaK i M1Jis
IIOPiBHSIHHA IJ1s1 ITaTHOrO nopuHs. [Toka3aHo, 110 HOBA KOHCTPYKLis xosopHime 1o 40K (Ha nosepxHi KC nopiHs)

i Hanpyra meHue 1o 30 MIla (Ha nosepxHi KC nopmHs).

2. The paper deals with the existing and proposed methods of modeling the temperature and thermal stress of the
composite piston on a constant and transient modes of diesel operation, the use of which allowed to offer a new
design of the piston diesel type D-100 whose weight is reduced by 45% (up to 22 kg). An algorithm for the process
of determining boundary conditions (BC) for pistons is proposed. It is shown that the transition time should be
taken into account when determining the BC for non-stationary modes of operation. For this purpose, the
temperature of the piston, the thermal properties of the working fluid and the means of cooling over time are
determined. The BC models are designed for all piston surfaces - combustion chambers (CC) - through a workflow
model; internal - oil-cooled; lateral - subject to clearance and / or contact. BC on short circuit is defined by the
developed program of thermal calculation of the work process, which allowed to study the model process using
known formulas of heat exchange (o-formulas). It has been shown that the GB-Rosenblitt o-formula is best suited for
D-100 diesel studies. BC on the inner surface of the piston is determined by the variable acceleration of the piston.
BC on the side surface is determined by the variable speed of gas movement in the gap. Formulas for determining
the coefficient of heat transfer of gases in the gaps with the piston wall are proposed. Simulation at all stages of
work was carried out for both the proposed and for comparison for the standard piston. It is shown that the new
design is colder up to 40K (on the surface of the piston CC) and voltage less than 30 MPa (on the surface of the
piston CC).
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