KPOMOYHBIX CJIEIOB IIPY U3MEHEHMHU YIJIa U I11a-
ra mpu pabore ABHUraTreiass Ha MaKCHMAaJbHOM
pexuMe (IaHHBIE TIONYYCHBI PACYETHBIM ITyTEM
IIPU MOJCTAaHOBKE B HU3BECTHOE COOTHOLICHHUE
IIOJIyYEHHBIX MAacCHBOB YIJIOB U IIAaroB. 3J€cCh
o ocu Y MpeACTaBlI€HA OTHOCHUTEJIbHASI aM-
wmtyaa). [lepexon Bo BpeMeHHYI0 00J1acTh HO-
CJIEIOBATEIILHOCTEN OTKJIIOHEHUH MTapaMeTpoB U
COOTBETCTBYIOLIMM pacuer 1o anropurtmy bIID
BBIIIOJIHEH U1 YaCTOTHI BPAILlEHHUs] pOTOpa HU3-
Kxoro jaasienust 87 I'm.

i 100 300 S 1 50 GO0 TO0 i i To

Puc. 1. Asmocnexmp nociedosamenvHocmu
MAKCUMATLHOU UHMEHCUBHOCU KPOMOUHBIX C1e008 npU
UsMeHeHuu yana u waza

[TomyueHHble JaHHBIE BeCbMa ONU3KH K
pe3yiipTaram aHajau3a BIWAHUSA yria. TakuMm
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00pa3oM MOXHO 3aKJIOYUTh, YTO JUIS paccMat-
pHBaEeMOTO CiIyyas pelaromuM (pakropom, or-
peleNAIONMM BO3MOXXHOCTb BO30YKICHHUS ad-
POJIMHAMUYECKOTO AucOaIaHca, SBISAIOTCS HO-
BBIE YIVIBl YCTAaHOBKHU II€pa JIONATOK IOJ BO3-
JeWCTBUEM IIEHTPOOEKHBIX M Ta30BBIX CHUJI MPH
pabote asuratens. [Ipu 3ToM qHarHOCTHYECKUM
MIPU3HAKOM HAJM4Ms adpPOJUHAMHUUYECKOTO JIUC-
OanmaHca SBISAETCS MOIYISILIUSA JIONATOYHOM
TapMOHUKH BEHTHJIITOPHOTO Koiieca psiaoM Kfj,
¢ npeolOiaaHueM HEYETHBIX TaPMOHHUK.

IlonyueHHble pe3ynbTaThl MOATBEPKIEHBI
JAHHBIMHU HCTBITAaHWM JBUraTeNs C HaJTUYUEM
a’pOIMHAMUYECKOI HEypaBHOBEIIEHHOCTH IEp-
BOT'0 BEHTHJIATOPHOTO KOJIECA.
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RESEARCH OF THE COMPRESSOR BLADES VIBRATIONAL LOADING AT THE TOUCH OF THE
ABRADABLE COATING

Danilkin S.Y., Shkurov V.V., Kurakov A.L. (Central Institute of Aviation Motors named after P.l. Baranov, Moscow,
Russian Federation)

The work present results of rotor blades vibrational loading experimental studies of advanced engines compres-
sors at the touch of the abradable coating. It has been shown that in certain cases the individual blades experience
strong vibrational excitation of touching them abradable coating, wherein the time amplitude of the vibration stress can
increase. Has been studied mechanisms of blade vibrations detected diagnostic features touching the blades of the
abradable coating and offered recommendations to ensure the strength of the vibration vane compressors during bench
testing.

ITocTostnHOE CTPEMJICHHUC K IOBBINICHUIO
ra3oAMHAMHUYCCKUX MapaMETpOB IICPCIICKTUB-
HBIX KOMIIPECCOPOB aBHATMOHHBIX FaBOTyp6I/IH'

ueix asurareneit (I'T/[) mpuBoauT K Hew30OeK-
HOMY YMEHBUIEHUIO PaJUAIbHOTO 3a30pa MEX-
oy pabo4yrMu JIOMaTKaMu U KOPIYCOM, YTO TIO-
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BBIIIIAET BEPOATHOCTH BOSHUKHOBEHHS IIPOOIIEM,
CBSA3aHHBIX C KACAHUEM POTOPHBIX U CTATOPHBIX
JeTaneil Ha HEKOTOPBIX peXHMax paboThl JIBU-
rarens. [ uCKIIIoYeHus 3a7€BaHus JIOMATOK O
KECTKUM KOPILYC Ha BHYTPEHHIOIO YacCTh KOPILY-
ca OOBIYHO HAHOCST MPHPAOATHIBAEMOE MOKPHI-
THE, HO JTaKe MPU KAaCaHUU 00 3TO MOKPHITHE B
JIONIATKAX MOKET BO3HUKHYTb BBICOKUM YPOBEHb
BUOPAITMOHHBIX HANPSHKEHUH C BO3MOXKHBIM T10-
CJIEYIOLUM YCTAJIOCTHBIM Pa3pyLICHUEM.

Jnst perieHuss mpoOiaeMbl MpeaoTBpalie-
HUA paspyuenuii jonatok I'T/] or MHOrouuk-
JIOBOHM YCTaJOCTH NPU KacaHUH ObUI BBIIOJHEH
AQHAIU3 DKCIEPUMEHTAIBHBIX JaHHBIX, I1OJIYy-
YEHHBIX B IPOLIECCE NPOBEIACHUS CIIELMAIBHBIX
CTEHJOBBIX HCIBITAHUN KoMIpeccopos. Mcrbl-
TaHUS MPOBOJMIMCH NMPH ATMOC(EPHBIX YCIO-
BUSIX HAa CTAI[MOHAPHBIX pEXHUMax pabOThl KOM-
[IPECCOPOB. BiusHuE HECTALMOHAPHBIX TEILIO-
BBIX PEKUMOB pabOThl HA U3MEHEHUE paiualib-
HBIX 3a30pOB B HacTosIel paboTe HE paccMar-
pUBaeTCs, a NPEANojaraercs, 4ro OHH MOTYT
OBITH OTpE/IeTICHbI PACUETHBIMH METOJAMH.

IIpoBen€éHHbIN aHanU3 peE3yJIbTATOB HC-
CIIeZIOBAaHUI MOKa3al, yTo KojieOaHHs paboumx
JIOTIATOK IPU MX KacaHWM O MpHpadaThiBaeMoe
MOKPBITHE UMEIOT MHOT'O OOIIEro C BBIHYXK/EH-
HBIMU KOJIEOAQHUSIMU OT BXOJHOM OKpYXHOMW He-
PaBHOMEpPHOCTH INOTOKAa. B pesynbrare crek-
TPaJIbHOIO AHAJIM3a CUTHAJIOB C TEH30METPOB
YCTaHOBJICHO, 4YTO CIEKTPAaJIbHBIE COCTaBIISAIO-
1[ye ¢ MAaKCUMaJIbHBIMU aMILIUTYIHBIMU 3HaYe-
HUSAMHM UMEIOT 4acTOThl, KpaTHbIE YaCcTOTE Bpa-
IIeHUs1 poTopa Kommpeccopa. O6paboTka cur-
Haja BO BpPEMEHHOH 00JacTH MO3BOJMJIA BbI-
SIBUTb CYILIECTBEHHBIE OTIMYMS B XapaKTepe KO-
nebanuii. [Ipu pe3oHaHCHBIX KOJIeOaHUX JoTa-
TOK OT OKDPYKHOM HEPaBHOMEPHOCTU ITOTOKA
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CUT'HAJI C TEH30JaTYMKa Ha JIONIATKE MMEET CH-
HYCOMJIAIbHYIO (POpPMY € TOCTOSIHHOM amIuIu-
TYIIOH, a IpU KacaHWH JIOMaToK Gopma CUrHaNa
OOBIYHO MMeEEeT BHUJ| 3aTyXaloLeH CHHYCOUJbI
Ha MHTEpPBAJIE OT OJHOIO0 MOMEHTA KacaHUs 0
CJIEYIOLIETrO KacaHusl.

IIpoBen€HHOE UCCIEIOBAHUE IIOKA3AJIo,
YTO B OIPEAEIEHHBIX CIIydasX OTHCJIbHBIC JIO-
NaTKH MCIHBITHIBAIOT CHJIbHOE BHOPALIMOHHOE
BO30Y)XJIEHHE NPU MX KacaHUM O MpupadaThl-
BaeMoe MOokpeiTHe. C TEYeHHEM BPEMEHM aMm-
TUTUTYAa BHOPAIIMOHHBIX HANpPSDKEHUH MOXKET
BO3pacTaTh. [laHHOE yBelW4yeHHEe YpPOBHs BHO-
pallMOHHBIX HANpPSHKEHUH O0OYCIOBICHO TEM,
YTO IIPU INOCTOSHHOW 4YacTOTE BpALIECHUS IIe-
PHUOANYECKOE BO3IACHCTBHUE HA JIONMATKY OT €€
KacaHusl O TOKpBITHE CHH(A3HO ¢ KolebaTesb-
HBIM JBWKEHUEM CaMOM JIOMATKH, 4YTO, B KO-
HEYHOM cu€Te, U 00eclneyrBaeT MOCTOSHHOE
yBEJIMYEHUE aMIUTUTYAbl KoJeOaHHil mocie Ka-
x7aoro obopoTa poropa. OueBHIHO, YTO MpPHUBE-
JNEHHBIN Clly4ail JEMOHCTPUPYET OMACHOCTh Ka-
CaHHs JIOTIATOK O MpHUpadbaThIBAEMOE MOKPHITHE,
TaK Kak 32 OYEHb KOPOTKHI MPOMEXYTOK Bpe-
MEHU YypOBEHb BHOPALMOHHBIX HAMPKEHHUH
MOXET JOCTUTHYTh NpPENEIOB YCTAJIOCTH, 4YTO
MPUBEJET K MOJIOMKE JIOMATKH.

B pe3synpraTe nmpoBeAEHHBIX HCCIEAOBA-
HUH MEXaHHW3MOB BO3HUKHOBEHHS KOJIEOaHHIA
JIONATOK BBISABJICHBl JUAarHOCTUYECKUE IMPHU3HA-
KM KacaHHsl JIOMATOK O MpupadaThiBaeMoOe IO-
KpbITUE TPU HCHOBITAHUAX KommpeccopoB. [lms
NpeAoTBpalleHus pa3pymeHuit jonatok ['TJ]
MPEUIOKEHBl PEKOMEHIALNU 10 00eCIeUYeHUIO
BUOPAIIMOHHOM MPOYHOCTH JIOTIATOK MPHU UX Ka-
caHuM O mpupabaThiBaeMOe€ MOKPHITHE B IPO-
1ecce MpoBEACHUS CTEHIOBBIX UCIIBITAHUM.
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THE EXPERIENCE OF “LYULKA DESIGN BUREAU” ON THE DEVELOPMENT OF MODERN MANEU-
VERABLE AIRCRAFT ENGINES

Marchukov E.Yu., Egorov I.N. (Lyulka Design Bureau, Moscow, Russian Federation)

The present level of engine development includes the active use of modern computing technologies that are in
varying degrees integrated into the technological process of modern GTE creation. The central role in the development
the engine of 5-th generation is the problem of his appearance form. In this traditional approach, propulsion design
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