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I11. BizomMocTi mIpo aucepraiiiro
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IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: 3anopi3bKuii HAL[iOHAIbHWI TEXHIYHMI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070849
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PYOPHK: 55.47

Tema gucepranii:
1. 3abe3neyeHHs IKOCTi MIMPOKOXOPAHUX POOOUMX JIONATOK BEHTUIISITOPA TYPOOPEaKTUBHUX ABOKOHTYPHUX
IBUTYHIB 1714 MiBUILIEHHS €KCILTyaTaliiHUX XapaKTEPUCTUK

2. Quality assurance of wide-chord fan blades for turbojet bypass engines for improving performance

Pedepar:

1. O6’eKT IOCTiI>KEHHS! - TEXHOJIOTIYHMII [IPOLIeC BUTOTOBJIEHHS IUPOKOXOPAHUX POOOYMX JIONATOK BEHTUIISITOPA

Typ60peaKTI/IBHOFO ABOKOHTYPHOTI'O IBUT'YHA; ME€TA ,HOCJ'[iIL)KeHHH - 3a0€e31e4YeHHs] BUCOKUX eKCHﬂyaTauiﬁHI/IX

XapaKTePUCTUK MHUPOKOXOPLHOTO BEHTUIISATOPA TYPOOPEAKTUBHOIO IBOKOHTYPHOTO JBUTYHA LJIIXOM (POPMYBaHHS

PalioHaJIBHOTO CIIOJIy4€HHS IIapaMeTpiB SIKOCTi I0BEPXHEBOTO LIapy HECYYUX [10BEPXOHb IIMPOKOXOPAHOI po6040i

JlonaTky Ha GOpPMOYTBOPIOIOYOMY i (PpiHilHOMY eTamnax ii 06po6ieHHs, 1110 MiJIBULLYIOTh JOBrOBIUHICTb i BHIKYIOTh

piBeHBb BiOpOHANIPY>KEHHSI; METOAU JOCJIIKEHHS - METOAM iHXE€HEPHOI MEXaHIKU IJ1s1 JOCIiIPKeHHS (Pi3uKo-



MEXaHIYHUX MMapaMeTPiB IOBEPXHEBOTO APy i MilJHICHUX XapaKTepPUCTUK 3Pa3KiB, YACEJIbHI METOIU TeOPii
IIPY>KHOCTI 1151 BUBHAYEHHS Hallpy>KeHO-AedOpMOBaHOI0 CTaHy IPU Pi3HUX YMOBAaX HABaHTAXKEHHS, METOU
MaTeMaTU4HOI CTAaTUCTUKU 17151 OOpOOJIeHHS Pe3yJbTaTiB BUIIPOOYBaHb, METOY BUIIPOOYBaHb aBiallilHMX ABUTYHIB
17151 BUBHAUEHHSI €KCIUTyaTalilHAX XapaKTEPUCTHUK; PE3YJIbTaTH - PO3PO6JIEHO KOMIUJIEKCHY T€OPilo BUTOTOBJIEHHS
IIMPOKOXOPHOI pO60Y0i JIONATKU BEHTUJISITOPA TypOOPEAKTUBHOTIO ABOKOHTYPHOI'O IBUTYHA; HOBMU3HA - BIleplle
OTPUMaHi 3aKOHOMIPHOCTI TapaMeTpiB SIKOCTi [I0BEPXHEBOTO LIapy 00POOJII0BATIbHUX [IOBEPXOHDb YMCTOBUM
(pe3yBaHHSIM Bifl BEJIMUMHY NTOAAYi i IIBUIKOCTI pi3aHH, a TAaKOXK BCTAHOBJIEHO iX BIIJIUB Ha JOBIOBIYHICTb
IIMPOKOXOPIHUX POOOYUX JIOTIATOK BEHTUJISITOPA MiCJIs 3MillHIOBAJIbHOTO 0OPO6JIEHHS PI3HUMU TE€XHOJIOTIYHUMU
MEeTOJlaMU, L0 JO3BOJIMJIO PO3POOUTH TE€XHOJIOTIIO iX BUTOTOBJIEHHS; BUBHAYEHO I1apaMeTpH AUHAMIYHOTO
nemndepa i napameTpu gemndipyBaHHs KOJMBaHb MUPOKOXOPAHOI pOO0YOi JIONATKU BEHTUIISITOPA IpH ii
06p0O06JIEHHI BUCOKOIBUIKICHAM (PPE3EPYyBaHHSAM, 1O TO3BOJIMJIO 3HU3UTU PiBEHb Bibpallill, a OTXe, i MOPCTKiCThb
06p006JIEHNX [TOBEPXOHb; BIIEPIIE €KCIIEPUMEHTAIbHO BCTAHOBJIEHO YMOBH I1051BU 3TMHAJIBHO-KPYTHUIIbHOTO
¢darepa i pe30HaHCHUX KOJIMBaHb JIONATOK i3 BUCOKUM piBHEM IMHAMIYHUX HAIIPYXeHb, 110 1aJ10 MOKJIUBICTb J1J15
3HIDKEHHS PiBHS AMHAMIUYHUX Halpy>KeHb i yCyHeHHs ¢iaTepa 3allpoNOHyBaTH BapiaHTU JOPOOJIEHHS epa
IIMPOKOXOPJHUX POOOYUX JIONIATOK BEHTUJISITOPA IIJISIXOM 3MiHU XOpau nepudepiiiHux rnepepisis JI0NaTOK 3 60Ky
BXiJTHOi KDOMKW; 3pO0JIEHUI TTOPiBHSJILHUI aHaJIi3 XapaKTePUCTUK BEHTUJISITOPA 3 POOOYNMU JIOTIaTKAMMU 3
aHTUBIOpaLIHUMMU I10JIKAMU Ta BEHTUJIITOPA 3 IIMPOKOXOPIHUMMU JIONIATKAMU JJO3BOJIMB OOIPYHTYBaTU
eKCIUlyaTalliliHi XapaKTepUCTUKY; CTYIiHb BIIPOBAIPKEHHSI - PE3YyJIbTaTU BIIPOBAIKEHI y HaBYaJIbHUI MPOLEC
Kadenpy TEXHOJIOT] aBialliiHMX ABUTYHIB 3aMOPi3pKOro HalliOHAJILHOTO TEXHIYHOTO YHIBEPCUTETY Ta Y

BUPOOHULITBO Ha AKI[ijoHEepHOMY ToBapucTBi «MoTop Ciu»; rajsy3b BAKOPUCTAHHS - aBiaJBUIYHOOYyBaHHSI.

2. The object of research is the manufacturing process of wide-chord fan blades production for turbojet bypass
engine; the purpose of the research is to provide high performance characteristics of a wide-chord fan of a
turbojet bypass engine by forming a rational combination of the quality parameters of the surface layer of the
wide-chord working blade airfoil at the forming and finishing stages of its machining, that increase durability and
reduce the level of vibratory stress; methods of research - methods of engineering mechanics for studying the
physical and mechanical parameters of the surface layer and strength characteristics of specimens, numerical
methods of elasticity theory for determining the stress-strain state under different loading conditions, methods of
mathematical statistics for the processing of test results, methods of trials of aviation engines for determining the
performance characteristics ; results - a comprehensive theory of manufacturing a wide-chord fan rotor blades of
a turbojet bypass engine is developed; Novelty - for the first time the regularities of the finish milled surface layer
quality parameters dependence on the values of the federates and cutting speeds were obtained, as well as their
influence on the durability of the wide-chord fan rotor blades after their strengthening processing by various
technological methods, which made it possible to develop a manufacturing process for their production; the
parameters of the dynamic damper and the damping parameters of the wide-chord fan rotor blade oscillations
were determined during its processing with high-speed milling, which allowed to reduce the level of vibrations,
and, consequently, the roughness of the machined surfaces; for the first time, the conditions for the appearance of
a bending-twisting flatter and resonant oscillations of blades with a high level of dynamic stresses have been
determined experimentally, which made it possible to reduce the level of dynamic stresses and eliminate the
flatter to offer variants for finishing the airfoil of the wide-chord fan rotor blades by changing the chord of the
peripheral sections of the blades from the side of the incoming edge; a comparative analysis of the characteristics
of the fan with working blades with midspan damper and a fan with wide-chord rotor blades is made, that allowed
to substantiate the performance characteristics; the degree of implementation - the results are implemented in
the educational process of the Aviation engine technology department of the Zaporizhzhya National Technical
University and in manufacturing process of the “Motor Sich” Joint Stock Company; industry of use - aircraft
engines manufacturing.
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