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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 55.47

Tema guceprauii:
1. BucokonponykTUBHE IIIMOUHHE 1ITidyBaHHs AeTaylel aBialliiHUX IBUTYHIB i3 BaXKKOOOPOOIIOBAaHUX MaTepiaiB

2. High-performance creep feed grinding of aircraft engine parts from hard-to-machine materials

Pedepar:

1. O6'eKT BOCIiIKEHHS — NIpOLeC IMIMOMHHOTO UITi(pyBaHHS JeTajel aBialiiHuX ABUTYHIB i3 BAXXKOOOPOOIIOBAHUX
Marepiasis; MeTa JOCTiIKeHHs — 3a0e3[e4eHHsI TapaMeTPiB SIKOCTi MOBEPXOHb JeTaseil aBialilHuX ABUTYHIB (A]l)
MEeTOJO0M IJIMOVMHHOTrO 1TiyBaHHS; METOIY AOCJIIPKEHHS — BUKOPUCTaHHS QyHAAMEHTaJIbHUX [I0JIOKEHb Teopii
mtipyBaHHS, @ TaKOX TeoPii Tensonepenadi 3 BUKOPUCTAHHIM CY4aCHUX METOiB eKCIIEpUMEHTAIbHUX
IOCJIiIKEHD i BUMIPIOBAJIbHUX MTPUJIAIiB; PE3YJIbTATH — 3alIPOIIOHOBAHO aJITOPUTM PO3PaxXyHKY palliOHaIbHUX
TEXHOJIOTIYHUX IapaMeTpiB 00pOOKY i3 3aCTOCYBaHHAM LLIiPyBasIbHUX IHCTPYMEHTIB i3 IepepruBYaCTOIO
CTPYKTYpOIO po6040i IOBEPXHI i /17151 iIHCTPYMEHTIB 3i CKJIaJHOIO KIHEMATHKOIO Ta HaJlaHO peKOMeHiallii oo
PO3pOOKY TEXHOJIOTii 0OpOOIEeHHS J0IAaTOK, CETMEHTIB COIJIOBUX allapaTiB, CEKTOPIB BXiHUX HAIIPaBJISIOUNX
amapariB Ta JeKiJbKOX IJIaCKUX 3paskiB i3 maTepiasnis 4X5M®1C, BT6, XH53KBMTIOB Ta IIX15 rnn6uHHUM

IJIaHeTapHUM TP yBaHHAM, 3 ypaxyBaHHSIM I1apamMeTpiB 00pobieHHs: IIIMOUHA 1lipyBaHHS, IO3L0BXKHS [10a4a,



IIBUAJIKICTb OO€PTAHHS IOJIOBKHU, XaPAKTEPUCTUKHU KPYTiB, PESXKAMMU NIPABJIEHHS ; HOBU3HA — BIIEpIIE AJ1 Pi3nIHOi
MOJIeJli BUCOKOITPOJYKTUBHOTO IJIaHETAPHOTO [MIMOMHHOTO LLIi(yBaHHS PO3PO0JIEHO MATEMATUYHY MOZEb
npouecy o6po6JIeHHS [eTalel 3 ypaXyBaHHSIM PO3IOZily TEMIIEPATYPHUX JKEPEJI 10 IOBEPXHi KOHTAKTY;
MaTeMaTU4Ha MOJEeJIb 03BOJIS€E B OyIb-SKMI MOMEHT Yacy BU3HAYaTU TEMIIEPATYyPy 3arOTOBKY i pO3Momin
TeMIIePaTyPHUX IPKepeJl, SKUMU € PisasbHi a60 gedopmyroui 3epHa 3 ypaXyBaHHSIM KOHCTPYKTHUBHUX Ta
KiHEMaTUYHUX 0COOJIMBOCTEN KPYTIB i3 CYLiJIbHOIO, TepepUBYACTOI0 OOPOOHOIO NTOBEPXHEI0, a TakoxK 1yist [T
OOI'PYHTOBAHO BBEJ€HHS XapaKTEPUCTUYHUX KPUTEPIiB y MaTeMaTUUHY MOZEJb PO3PAaXyHKy TEMIIEPATypU B 30HI
KOHTaKTy abpa3vBHOr0 3€pHa 3 06pO06JII0BAHOIO TOBEPXHEIO: BiJHOCHA MIBUIKICTb MITiyBaHHS i KpUTEPiit
NoAi6HOCTI, aHayoriYHui KpuTepio [lekse; Brepie 3aporoHOBAHO METO]], OHOBJIEHHSI €JIEMEHTIB TeMIIEpPaTypHOI
MaTpuIli MaTEMATUYHOI MOJIEJII, [0 O3BOJIS€E B OYAb-KUI MOMEHT YacCy KOHTaKTy Kpyra 3 JJeTajullo OM1CaTh
IIpoLieC BUAAJIEHHS MaTepiajy 3 IOBEPXHi eTasli 3 ypaXyBaHHSIM IVIAHETAPHOTO PyXy iHCTPYMEHTY i HOCTYNaIbHOTO
nepeMillieHHs AeTasli; OTpMMYBaTH iH(pOpMalLilo IIPO HasIBHICTb /BiICYTHICTh TEMIIEPATYPHOTO €JIEMEHTA JIeTali;
06YMCIIIOBATY 3HAYEHHS JOBXKVHU [yTY KOHTAKTY B Oy[lb-SIKOMY I1OJIOKEHHi Kpyra BiIHOCHO JeTali, a TAKOX
BM3HAYaTH TOYKY MPUKJIATAHHS TEMIIEPATyPU NIPY 3a1aHOMY 3aKOHi pO3IIOJily 3€peH Ha NOBEPXHi LIi(DyBaIbHOTO
KpYyTra; CTYIiHb BIIPOBA/I)KEHHS — PE3YJIbTATU BIPOBAKEHI Y HABYJILHUM MIPOLeC KaeIpu TEXHOJIOTIN
BMPOOHHULITBA aBialiiHuX ABUTYHiB HallioHaspHOro aepokocMivyHoro yHiBepcurety iMm. M. €. JKykoBcbkoro «XAl», y
aklioHepHOMy ToBapucTBi «MoTtop Ciu»; rayy3b BUKOPUCTAHHS — 00pOOJIEHHS MeTaliB MTipyBaHHSIM B

aBialliiiHOMY Ta 3araJlLHOMY MallMHOOYIyBaHHi.

2. Object of research - the process of creep-feed grinding of aircraft engine parts from hard-to-process materials;
the purpose of the study - to ensure the quality parameters of the surfaces of aircraft engine (AE) parts by creep-
feed grinding; research methods - the use of fundamental provisions of the theory of grinding, as well as the
theory of heat transfer using modern methods of experimental research and measuring instruments; results - the
algorithm of calculation of rational technological parameters of grinding process with use of grinding tools with
intermittent structure of a working surface and for tools with complicated kinematics is offered and
recommendations on development of technology of processing of blades, segments of nozzle devices, sectors of
input directing devices and several flat samples are given, which produced from 4X5M®1C, BT6, XH53KBMTIOB
and IIIX15 by creep-feed planetary grinding, taking into account the processing parameters: grinding depth of cut,
longitudinal feed, head rotation speed, wheel characteristics, wearing modes; novelty - for the first time for the
physical model of high-performance planetary creep feed grinding the mathematical model of process of
machining of details taking into account distribution of temperature sources on a contact surface is developed; the
mathematical model allows determining at any time the temperature of the workpiece and the distribution of
temperature sources, which are cutting or deforming grains, taking into account the design and kinematic features
of circles with a continuous, intermittent surface, as well as for planetary grinding head; the introduction of
characteristic criterions into the mathematical model of calculation of temperature in the zone of contact of
abrasive grain with the machined surface is substantiated: relative speed of grinding and similarity criterion,
similar to Peclet criterion,; for the first time the method of updating the elements of the temperature matrix of the
mathematical model is proposed, which allows at any time to contact the wheel with the part to describe the
process of removing material from the surface of the part taking into account the planetary motion of the tool and
translational movement of the part; receive information about the presence / absence of the temperature element
of the part; calculate the value of the length of the contact arc in any position of the wheel relative to the part, as
well as determine the points of application of temperature at a given law of grain distribution on the surface of the
grinding wheel; degree of implementation - the results are implemented in the educational process of the
Department of Aircraft Engine Production Technologies of the National Aerospace University named after M. E.
Zhukovsky "KhAI'", in the joint-stock company "Motor Sich"; field of application - metal processing by grinding in
aviation and general mechanical engineering.
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