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Pedepar:

1. Incepraliiio IpUCBsIYEHO PO3B'sI3aHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAHOI IPOGJIEMH, 110 T10JIrae y po3poouLi
HAyKOBUX I10JIO>KEHb, SIKi BCTAHOBJIIOIOTh OCHOBHI 3aKOHOMIPHOCTI IIPOLIECIB HArpiBy, 3arOPSIHHS Ta PO3BUTKY
rOpiHHS 3apA[iB AXKepeJ1 3aalI0BaHHS, [0 BXOAATh y CKJIall ITIPOTEeXHIYHMX BUPOOGIB SIK OCHOBH [1J151 TIOTIEPEIKEHHS
IIOXKEX Y pasi 30BHiLIHIX Tepmoiil. Po3pobseHo maTeMaTUyHi MOJiesli Ta METOIU PO3PAXyHKy TEMIIepaTyp
BHYTPIIIHiX I0BEPXOHb OKPEMUX YACTHH METaJIEBUX KOPIIyCiB MipOTEXHIUHNUX BUPOOIB (MeTaseBa 000JI0HKA,
niBc(pepruyHUI OOTIYHMK), IO KOHTAKTYIOTh 3 3apsilaMy IPKEPEJI 3allajlloBaHHs, IPY 30BHIIIHIX TEPMOIisX.
Po3p061eHO eKCIIEPUMEHTAILHO-CTATUCTUYHI MOJIeJIi [71s1 PO3PaxXyHKY BIUIMBY Ha TEMIIEPATYPY CIalaxyBaHHS
YaCTMHOK METAJIIB B ITPOAYKTAX PO3KJIAAHHS MiPOTEXHIYHUX CyMillle! IX IUCIIEPCHOCTI Ta BJIAaCTUBOCTEN
HAaBKOJIMIIHBOTO CEPEIOBUIIA (KOHLIEHTPallii KMCHIO, 30BHILTHBOTO TUCKY). [IpoBeeHO TepMOAUHAMIUHI
PO3paxyHKY BILJIMBY CIIiBBIJHOIIEHHS KOMIIOHEHTIB Ta 30BHIIIHLOIO TUCKY Ha TEMIIEPATYPY Ta CKjak, POLYKTIB

3rOpaHHs MipOTEeXHIYHUX CcyMillell. Briepiie po3pobsieHi Mopiesli TOpiHHSI TPbOXKOMIIOHEHTHUX ITIPOTEXHIYHUX



cyMilen MeTas + HiTpaTOBMiCHUI OKMCJIIOBAY + OpraHiyHa A00aBKa, M0 J03BOJISIOTh IPOTHO3YBATHU MIBUAKICTh
PO3BUTKY iX POLECY TOPiHHA Ta Pi3Hi PE>KMMU HOro NIPOTiKaHHS. BCTaHOBJIEHO HOBi 3aKOHOMIPHOCTI HarpiBy
MeTaJIeBUX KOPIIyCiB BUPOOiB HaJI3BYKOBUM IIOTOKOM IOBITPSI 17151 Pi3HMX PEXUMIB 00TiKaHHS (JlaMiHapHOrO,
TYpOYJIEHTHOT'0), @ TAKOXK BILJIUBY CIIiBBiIHOIIEHHS Ta JUCIEPCHOCTI KOMIIOHEHTIB Ha XapaKTep 3ajIeXKHOCTeN
IIBUAKOCTI Ta KOHLEHTPALIIMHMX MEXK FOPiHHSA CyMillleil BiJl TEMIIEpATypU HArpiBy Ta 30BHILIHLOTO TUCKY. CTBOPEHO
HayKOBY METOJI0JIOTI0, SIKa JO3BOJISIE B pEeXKMMax Jiajlory Ta peajbHoro 4yacy Gpopmysatu 6a3y JaHUX 10 KpUTUIHUM
3HAUYEHHSIM [TapaMeTpiB 30BHIIIHIX TEPMOIiil HA MeTaJleBi KOPIyCH BUPOOIB 17151 Pi3HUX 3HaY€Hb TEXHOJIOTIUHUAX
IapaMeTpiB 3apsiB AKepeJ 3alall0BaHHS, IEPEBUIIEHHS SKUX [IPU3BOISTh 40 BUOYXOHEOE3MeYHOro ixX
CIIpallbOBYBaHHS Ta IIO>KE>KOHEOe3I1eYHOro pyHHyBaHHs BUPO6iB. HaykoBa MeTO0J10Tis 3HANIIIIA IPaKTUYHE
BUKOPUMCTAHHS Ha PAJli BITYM3HIHUX Ta 3aKOPAOHHUX MiJIIPUEMCTB y BUJIAI 3aTBEPIPKEHNX PEKOMEHALIIN 100
3HIDKEHHS Hebe3IeK! BIUIMBY MOXKeX ab0 yIapHUX TEPMOJiil Ha cepiliHi BUpOOY Ha OCHOBI HiITpaTHO-MeTaJeBUX
IpKepeJl 3anajloBaHHs 3 YIIIIbHEHUX CyMilllell KOMIIOHEHTIB MU ix 36epiraHHi, TpaHCIIOPTYBaHHi Ta 3aCTOCYBaHHI.
Po3po6:eHi 3MiHu Ta fonoBHeHHs y HanjjoHansHuii cranpapt Ykpainu JCTY 4316-2004, ski BHeCeHi [0 N1aHy
neperssiay LbOoro CTaHAApTy B paMKax peasizauii mianis YkpHIIL3 ICHC Ykpainy, ik po3po6HUKa Ta
IIPABOHACTYITHUKA, 32 CTAHAAPTU3ALIIEI0 3TiJHO CBOEI KOMIIETEHTHOCTI.

2. The thesis is devoted to the solution of urgent research and applied problems, that is development of scientific
applications, setting the basic process laws of heating, ignition of combustion sources of ignition charges included
in the composition of fireworks as the basis for fire prevention in the case of external thermo-activities.
Mathematical models and methods for calculating of the temperature of internal surfaces of metal parts of some
fireworks shells (metal shell, hemispheric fairing) contacting with ignition source charges at external thermo-
activities have been developed. The experimental and statistical models to calculate the effect on the temperature
of ignition of metal particles in decomposition products of pyrotechnic mixtures and their dispersion properties of
the environment (oxygen concentration, external pressure) are studied. Thermodynamic calculations of influence
of the components ratio and of external pressure on the temperature and composition of the products of
pyrotechnic mixtures combustion are discussed. The models of burning of ternary pyrotechnic mixtures of the
type metal oxidant + nitrate containing oxidant + organic additive that allow to predict the speed of the
combustion process and different modes are carried out. New patterns of heating of metal housing products with
the supersonic air flow for different flow regimes (laminar, turbulent) as well as the impact ratio and components
dispersity on the character of the velocity dependence and concentration limits of mixtures burning on the
heating temperature and external pressure are investigated. A scientific methodology that allows the dialogue
mode and real-time database to generate critical values for thermodynamic parameters on the metal housing
products for different values of the process parameters of the ignition sources charges, the excess of which leads
to an explosive hazard and destruction of products. Scientific methodology has been practically used in a number
of domestic and foreign enterprises in the form of approved recommendations to reduce the risk of exposure to
fire or shock on thermo serial products based on metal - nitrate sources of ignition mixtures compacted
components during storage, transportation and use. Developed amendments and pendants to the National
Standard of Ukraine DSTU 4316-2004 are covered by the plan to revise this standard as a part of plans of
UkrNDIHZ DSNS of Ukraine as a developer and successor, with standardization according to their competence.
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