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2. Enhancement of bearing capacity of gas-turbine engine blades made of titanium alloys by complex final
machining.

Pedepar:

1. luceprauio IpuCBsSYEHO PIlIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHOI 3a11ay4i MiIBUILIEHHA HECY40i 3aTHOCTI
Jonatok I-ro cryn. kommnpecopa asur. TB3-117 i TB3-117BMA-CBM1 3 tutaHoBux criasis BT8M u BTS, muisixom
(dhopMyBaHHS palliOHaJILHOTO CIIOJIyYE€HHS XapaKTePUCTHK [TIOBEPXHEBOIO apy KOMIIJIEKCHOIO (PiHiITHOW0
06po6Kko10. OTpUMaHO HOBe pillleHHS HayKOBOi 3a71avi MiIBUILIEHHS €pO3iliHOi CTIMKOCTI i 3a6e311e4eHHs 3aJaHNX
rapaMeTpiB BUTPUBAJIOCTI 1 YIAPHOI MILIHOCTI JIOIIATOK KOMIIPECOPA 3 TUTAHOBUX CIUIABIB, 10 I1OJISATa€ y
$hopMyBaHHI CIPUSTIMBOTO CIIOJNYIEHHS NTapaMeTpiB IOPCTKOCTI, KpucTanorpadivHoi TEKCTYPH i 3aIMIIKOBUX
HaIpyr, i0HO-TIJIAa3MEHUM a30TYBAaHHSM 3 HACTYIIHUM JedopMaliliHuM 3MillHEHHSIM OUY3ifHOro 1apy KyJabKaMu.
BHKOHaHO KOMILJIEKCHI JOCJIiI)KEHHS HAallPy>K€HO-I,e(POPMOBAHOT0O CTaHY JIONATKU [IPY KOJIMBAHHSX I10 NEPILi
¢dhopmi BUTMHY i 3aJIMIIKOBOTO HAIIPY>)KEHOTO CTaHy [I0BEPXHEBOTO LIapy. BCTaHOB/IEHO, 10 PiBeHb MAaKCUMAaJIbHUX

HaIpYyT Ha BXigHIM KpoMli ckiiazae 95% Bin piBHS Hanpyr Ha cnuHLi. OTpUMaHO MaTeMaTH4Hi 3aJI€>KHOCTI [1J1s1



OLiHKU yIapHOi MilIHOCTI JIONIAaTOK KOMIIPECOpPA, 3MiLIHEHUX [TOBEPXHEBUM IJIACTUYHUM N1e(POPMYBaHHSIM 3
ypaxyBaHHSM MiClleBUX MJIaCTUYHUX AedopMaliiil, [0 MiATBepAnIn NO3UTUBHUN BIUIUB 3aJIMIIKOBUX CTUCKYIOUNX
HaMpyr i 03BOJISIIOTh PO3paxyBaTy PiBEHb 3rMHAIOUMX HAIIPYT, 10 NOIYCKAETbCs, y Hebe3leuHoMy Nepepisi i 3anac
MILIHOCTI NIpY 3iTKHEHHI 3i CTOPOHHIM TijIOM. YCTaHOBJIEHO, IO KOMIIEKCHA 06pPO6KA 32 paXyHOK (POPMYyBaHHS
CIIPUSITIIMBOTO CIOJIyYEHHS XapaKTePUCTUK IIOBEPXHEBOTO APy NPUBOAUTH 10 3HAYHOTO IMiJIBUILIEHHS HECYYO]
3[,ATHOCTI JIONIATOK, Y€PE3 MiABUILIEHHS [1apaMeTPiB 3HOCOCTIMKOCTI, BUTPUBAJIOCTI Ta YIAPHOI MilJHOCTI.
Po3pob6seHo TexHOoI0TIYHI pekoMeHallii 3 BU6opy pauioHanbHUX pesxumis ITTA+II]13, 1m0 3HaNIIIM 3aCTOCYBAaHHS Y

BMPOOHULTBI jionatok Ha BAT "Morop Civ".

2. The research work is devoted to the problem of enhancement of bearing capacity of engines TV3-117i and TV3-
117VMA-SBM1 compressor Stage 1 blades made of titanium alloys BT8M and BT8 with the use of forming rational
combination of properties of the surface layer by complex final machining. The new solution of the science
problem of erosion resistance enhancement and assurance of specified parameters of durability and impact
strength of the com-pressor blades made of titanium alloy is obtained and lies in forming favorable com-bination
of the parameters by complex final machining. The comprehensive analysis of the blade stress-stained condition at
oscillation according to the first flexural mode and residual stressed condition of the surface layer is performed. It
is ascertained that maximum stress level at the leading edge is equal to 95% of the stress level at the blade
pressure surface. Mathematical formulas for evaluation of impact strength of the compressor blades hardened by
the plastic surface deformation, taking into account local plastic deformations, are obtained. The above formulas
testify to the positive effect of resid-ual compressive stresses and enable calculation of permissible level of
bending stress in the critical section and strength margin at the impingement against foreign body. It is
ascertained that complex machining results in the significant increase in the compressor blades bearing capacity
as a result of formation of favorable combi-nation of the surface layer characteristics due to increase in wear
resistance, endur-ance and impact strength. Production process recommendations for selection of efficient
conditions of IPN+PSBH are developed and used for manufacture of blades at Motor Sich JSC.
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