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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 53.49

Tema guceprauii:
1. MeTopn npu3HauYeHHS peXXUMIB TEpMOIMITYJIbCHOrO 06pobeHHs getasneii ['T/ i3 >kapoMiliHUX CI1y1aBiB 3a

KBaJIiMeTpI/I‘{HI/IM INTOKa3HUKOM KPOMKU

2. Method for operating conditions assignment of thermal pulse deburring of GTE parts made from heat-resistant
alloys by the edge qualimetric parameters

Pedepar:

1. O6'eKT moCiIKEHHS — MPOLIEC TEPMOIMITYJIbCHOTO 06POOJIEHHS JE€TOHYIOYMMU Fa30BUMU CyMilllaMU; METa
IOCJiI)KEHHS — CTBOPEHHSI METOIOVKY ITPU3HAYEHHS TEXHOJIOTTYHUX PEXUMIB TEPMOIMITyJIbCHOIO 06PO6IEHHS
neranen ['T]] i3 >KapOMILIHUX CIIJIaBiB 3a KBAJIMETPUYHUM [TIOKa3HUKOM KPOMKU IIPY BUKOPUCTAHHI Cy4aCHUX
CAD/CAE-cucrem; METOIY NOCIIIPKEHHS — METOI MaTeMAaTUYHOIO MOJIE/IIOBAaHHS, YMCJIOBI METOIY PO3B'I3aHHS
3a/1a4 Tedii 6araTOKOMIIOHEHTHUX Ia30BUX CEPENIOBUIL 3 YPaxyBaHHSIM ITPOLIECiB IeTOHALIMHOTO TOPiHHS I
TEIJIO0OMiHY, €KCIIEpUMEHTAJIbHI JOCIiIKEHHS BIUIMBY TEPMOIMITYJIbCHOTO O6PO6JIEHHS HAa XapaKTePUCTUKHU
BPa3JIMBOCTI )KapOMILJHUX CIJIaBiB BUCOKOTEMIIEPATYPHOIO ra30BOI0 KOPO3i€10; PE3YyIbTATU JOCIIIKEHHS —

3aIIPOIIOHOBAHO METOAUKY IIPU3HAYEHHSI TEXHOJIOTTYHUX PEXKUMIB TEPMOIMITYJIbCHOIO O6pO6JIEHHS JeTasei 3a



KBaJIIMETPUYHUM ITOKa3HUKOM KPOMKHU I1pu BUKopucTaHHi cydacHux CAD /CAE-cucrem; po3po61eHO KOMIT'IOTEePHi
IIPOrpaMi MOJIEJII0BaHHS NPOLECIB TEMI000MiHY IIPOAYKTIB 3TOPSIHHSA 3 00POOJII0BAHMMU [I€TAJISIMU TIPU
IleTOHALiiHOMY 3rOpsIHHI NaJIMBHUX CyMillleH, sKi B IOAA/IbIIOMY MOXe 6YTH BUKOPUCTAHO IIpYU PO3pOoOILLi
TEXHOJIOTIYHUX NPOLECIB TEPMOIMITYJIbCHOTO OOPOOJIEHHS; HOBU3HA — YIOCKOHAJIEHO METOJ, €KBiBaJIEHTHOI KAMEPU
IJ1S1 PO3PAaxXyHKy 4acy 3racaHHs YIAPHUX XBUJIb i BEJIMYMHN OCEPEIHEHNX IUTOMUX TEIVIOBUX MOTOKIB MPU
TEPMOIMITYyJIbCHOMY 0OpO6JI€HH] JeTOHYIOUNMU ra30BUMMU CyMilllaMy; Ha BiIMiHY Bifl icHYIOUMX NigXoxiB,
3aIIPOIIOHOBAHO BU3HAYATH Lli IapaMeTpH IIifi 4yac YMUCIOBOIO PO3PAXyHKY TEIIJIO00MiHY IPOAYKTIiB 3rOPaHHs 3
PO3TaIIOBaHOIO B KaMepi IeTassiio npocToi Gopmu, 06'eM SIKOi € TOTOXKHUM 00'eMy 06p0O6II0OBaHOI AeTasi, o
DI03BOJISI€ BUBHAYUTHU 32 OJIMH PO3PAXYHOK SIK YacC 3racaHHs yJaPHUX XBUJIb y POOOYiil KaMepi, TaK i BeIMYMHY
TEIJIOBUX MOTOKIB, 1O Ail0Th Ha 06PO6JIIOBAHY [I€Tallb; YAOCKOHAJIEHO MOJIEJIb PO3PAXyHKY PO3IOJIiTy TEMIIEPATYP
Ha KpOMIIi fieTaJi Ipy TEPMOIMITYyJIbCHOMY O6pPOOGJIEHHI [ie, Ha BiJMiHY Bif paHillle 3aCTOCOBAaHUX, BPAaXOBYETHCS
IIOCTYTIOBE 3MiHEHHS TeOMeTPii 3a4UPKH Iifi 4ac OIJIaBIeHHs 6€e3 repedy10BY PO3PaXyHKOBOI CiTKY; AIsl
OTPMMAaHHS JJAHUX IIO/I0 KBaJiMETPUYHOTIO [TI0Ka3HMKA KPOMOK OOI'PYHTOBAHO HEOOXiHICTh ypaxyBaHHS
TEeMIIEPaTyPHUX 3aJI€5KHOCTEN Tennodi3suYHNUX XapaKTEPUCTUK MaTepiajy a TaKoXX reoMeTpii 3aAMPOK Ta KPOMOK;
BIIEPIIE NiATBEPIKEHO BiICYyTHICTh HETATUBHOI'O BILJIMBY TEPMOIMITYJIbCHOI OOPOOKY A€TOHYIOUUMHU Ta30BUMU
CyMilllaMM Ha CXWJIbHICTb >KapoMinHoro crniary XKC26-Bl 1o BuUCoOKoTeMIepaTypHOi ra3oBoi KOpo3ii NOPiBHSAHO 3
BUOPaHUM Y SIKOCTi apOiTPa>kKHOIO JIa3epPHUM METOMIOM, SIKMI IIMPOKO 3aCTOCOBYETHCS IIpY 06POOGIIEHH] leTasniel
I'TH, 30KpemMa JI0naToK TypOiH; CTyNiHb BIPOBAI)KEHHS — Pe3yJbTaTy yIIpoBampkeHo Ha [II1 «XM3 “OE["» y Burismi
TEXHOJIOTIYHUX PEKOMEHALliil 3 IPU3HAUYEHHS PEXUMIB TEPMOIMITYJIbCHOTO OOPOOJIEHHS AeTasleil arperaris JIA;
cOpMOBaAHO HAYKOBO-TEXHIYHY 6a3y, sIKy BUKOPHCTOBYIOTh IPU BUKOHAHHI HAyKOBUX [OCJII>KEeHb i MiirOTOBL
¢daxiBuiB y HallionasbHOMY aepoKOCMiYHOMY yHiBepcuTeTi iM. M. €. JKyKoBCbKOro «XAl»; rajy3b BUKOPUCTaHHS —

aBialliiiHa IIPOMUCIIOBICTb.

2. The object of research - process of thermal-pulse deburring by detonating gaseous mixtures; the purpose of
research - development of the method for operating conditions assignment of thermal pulse deburring of GTE
parts made from heat-resistant alloys by the edge qualimetric parameters using modern integrated CAD /CAE-
systems; research methods — methods of mathematical modeling, numerical methods for solving the problems of
multicomponent flow of gas environments, taking into account the processes of detonation combustion and heat
transfer, experimental investigations of the influence of thermal-pulse deburring on the characteristics of the
tendency of heat-resistant alloys to high temperature gas corrosion; the results of the study - the method of
technological modes assignment of thermal pulse deburring according to the qualimetric edge index by using of
modern CAD /CAE-systems has been proposed; computer programs for simulation of the heat exchange processes
during detonating combustion of fuel mixtures in a closed chamber, which in the future can be used in the design
of thermal pulse equipment, have been developed; novelty - the method of an equivalent chamber for calculation
of the shock waves damping time and the values of specific heat fluxes during thermal pulse deburring has been
improved; in contrast to the existing approaches, it is proposed to determine these parameters by means of
numerical calculation of the heat exchange of combustion products with a simple form part located in the
chamber, volume of which is identical to volume of the workpiece to be processed; an essential advantage of this
method is the ability to determine in one calculation the time of shock waves damping in the working chamber,
and the values of the heat fluxes acting on the workpiece to be processed as well; the model for calculation of the
temperature distribution on a part edge during thermal pulse deburring has been improved; unlike the previously
used models, it allows to take into account the gradual change of burr geometry during melting; to obtain data
about qualimetric edge index, it is substantiated that it necessary to consider temperature dependences of the
thermophysical characteristics of the material as well as geometry of burrs and edges; for the first time the
absence of a negative effect of the thermal pulse deburring by detonating gaseous mixtures on the tendency of the
heat-resistant alloy GS26-VI to high-temperature gas corrosion was confirmed; for comparison the laser
deburring method, which is widely used for treatment of gas turbine engine parts, in particular turbine blades, was
chosen; the degree of implementation - the results were introduced at the State Enterprise KhMZ «FED»; the
scientific and technical base, which is used in the course of scientific research and training of specialists at the



National Aerospace University named after M. E. Zhukovsky «KhAl»; field of application - aviation industry.
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