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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PYOPHK: 55.47

Tema gucepranii:
1. BucokonpoayKTUBHE IJIMOUHHE 1ITidyBaHHs AeTaylel aBiallilHUX BUTYHIB i3 BaXKKOOOPOOIIOBAaHMX MaTepiasiB

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

Pedepar:

1. O6'eKT mociiKeHHs — Npoliec IMMOUHHOTO WTiyBaHHS AeTaseil aBialiflHUX ABUTYHIB i3 BAXKKOOOPOOIIOBAaHMX
MarepiasiB; MeTa JOCJiI)KEeHHS — 3a0e3l1eyeHHsI IapaMeTPiB SKOCTi IOBEPXOHb JeTayel aBiauifHux NBUTryHiB (ALl
METOJIOM IMIMOMHHOTO MTiyBaHHS; METOIU AOCiIPKEHHS — BUKOPUCTaHHS (PYHAAMEHTAJIbHUX [I0JI0KEHb TEOPii
uTipyBaHHS, @ TAKOXK TEOpil Ternsonepenadi 3 BAKOPUCTAHHSIM CY4aCHUX METO/IiB €KCIIePUMEHTAIbHUX
IOCIIiIPKEHD i BUMIPIOBAJIbBHUX MTPUJIAJIiB; PE3YJIbTAaTH — 3alIPOIIOHOBAHO QJITOPUTM PO3PAXyHKY palliOHAIbHUX
TEXHOJIOTIYHUX NTapaMeTpiB 06POOKY i3 3aCTOCYBaHHSM LLIi(PyBaIbHUX IHCTPYMEHTIB i3 I€peprUBYACTOIO

CTPYKTYPOIO pOo6040i NOBEPXHI i 171 iIHCTPYMEHTIB 31 CKJIaIHOIO KIHEMATHKOIO Ta HaJIaHO PEKOMEHIallii o0



PO3POOKM TEXHOJIOTii 06PO6IEHHS JIONATOK, CETMEHTIB COIJIOBUX allaparTiB, CEKTOPIB BXiJHMUX HANPABIISIIOUUX
arapariB Ta JeKiJIbKOX IJIacKUX 3pa3KiB i3 maTepianiB 4X5M®P1C, BT6, XH53KBMTIOB Tta IIX15 ramubuHHuM
IJIaHeTapHUM HTipyBaHHSM, 3 ypaxyBaHHSIM I1apaMeTpiB 00po6JIeHHs: IIIMOUHA ITipyBaHHS, I03[0BXKHS [10a4a,
IIBAJIKICTb OO€PTAHHS IOJIOBKHU, XaPAKTE€PUCTUKHU KPYTiB, PE>XKAMMU NIPABJIEHHS ; HOBU3HA — BIIEpIIE AJ14 Pi3UIHOi
MOJIeJli BUCOKOIIPOIYKTUBHOTO IJIaHETAPHOTO INIMOUMHHOTO LLIi(PyBaHHS PO3PO0JIEHO MATEMATUYHY MOZEb
npouecy o6po6JIeHHS [eTalell 3 ypaXyBaHHSIM PO3IOZily TEMIIEPATyPHUX JKEPEJI 10 TOBEPXHi KOHTAKTY;
MaTeMaTU4Ha MOJeJIb 103BOJISE B OyIb-SKUI MOMEHT Yacy BU3HA4YaTU TEMIIEPATypy 3arOTOBKY i po3ofin
TeMIIEPATyPHUX JKepeJl, SIKUMU € pi3ajibHi a60 nedopmMylodi 3epHa 3 ypaxyBaHHSIM KOHCTPYKTABHUX Ta
KiHEMaTUYHUX OCOOJINBOCTEN KPYTIB i3 CYLiJIbHOIO, TepepUBYACTOI0 OOPOOHOIO MTOBEPXHEI0, a TakoxK nyist [TIHIT;
OGI'PYHTOBAHO BBEJIEHHS XapaKTEPUCTUYHMX KPUTEPIiB y MAaTEMAaTUYHY MOJIEJIb PO3PaXyHKy TEMIIEPATYPHU B 30Hi
KOHTAaKTy abpa3uBHOTIO 3€pHa 3 00POOJII0BAHOIO IOBEPXHEIO: BiHOCHA WBUAKICTD ULIi(PyBaHHS i KPUTEPIN
NOJiOHOCTI, aHaJIOriYHUI KpuTepito [lexsie; Beplie 3alpOIIOHOBAHO METO/, OHOBJIEHHS €JIEMEHTIB TeMIIepaTypPHOi
MaTpUlLli MaTeMaTUYHOI MOJIEJIi, 10 AO3BOJISIE€ B OyIb-SIKMI1 MOMEHT 4aCy KOHTAKTy Kpyra 3 JeTaJlJllo OIMCaTh
IIpoLieC BUAAJIEHHS MaTepiasy 3 IOBEPXHi [leTasli 3 ypaXyBaHHSIM IVIAHETAPHOTO PyXy iHCTPYMEHTY i IOCTYNaJbHOTO
nepemilleHHs eTajli; OTpUMyBaTH iHGOpMalLilo PO HAsIBHICTD /BiICYTHICTb TEMIIEPATYPHOTO €JIEMEHTA AETali;
00YNCIIIOBATYU 3HAYEHHSI JOBXKVHU IyTY KOHTAKTY B Oy[lb-SIKOMY I1OJIOKEHHI Kpyra BiIHOCHO JeTali, a TAKOX
BM3HAYaTH TOYKY MPUKJIATAHHS TEMIIEPATypU NIPY 3a1aHOMY 3aKOHi pO3II0Jily 3€peH Ha IIOBEPXHi L1ipyBaIbHOTO
KpYyTra; CTyIiHb BIIPOBA/IKEHHS — PE3YJIbTATU BIIPOBAKEHI Y HAaBYJILHUM [IPOLeC KaeIpu TEXHOJIOTIN
BUPOOHMIITBA aBiallilHUX ABUATYHIB HallioHaJIbHOTO aepOKOCMIYHOrO yHiBepcurety iM. M. €. J)KykoBcbkoro «XAl», y
akuioHepHOMY ToBapuCTBi «MoTtop Ciu»; rayy3b BUKOPUCTAHHS — 00pOOJIEHHS MeTasliB MlipyBaHHSIM B

aBialliiiHOMY Ta 3araJlbHOMY 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 IIX15 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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