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THE VIBRATION EVALUATION OF TURBOPROP ENGINE’S DIFFERENTIAL GEAR BEFORE REPAIR

Sundukov A.E. (LLC «Turbina SK», Samara, Russian Federation),
Sundukov E.V., Plotnikov S.M. (JSC «Kuznecov», Samara, Russian Federation),
Balakin A.U. (Samara State Transport University, Samara, Russian Federation)

On the ground of statistical analysis of reducers vibration, came in for repair, it was made an attempt to obtain
the connection between maximum value of gear teeth wear and an intensity corresponding to the previously proposed
diagnostic features. Substantial variation data was determined and the availability of engines teeth reduction gear
wears higher than normal, but below the level of diagnostic signs preliminary baseline. Based on the work of one of the
engines, we evaluated the impact of his achievements on the change in the intensity of these symptoms, the overall level
of vibration and the n-dimensional vector of a number of multiple harmonics, including claw Vibrodiagnostic composes

and signs.

PenykTopsl TypOOBHHTOBBIX JBHTraTeNei
(TBM) sBISIIOTCS OAHUMH M3 HauOoJee Harpy-
’KEHHbIX M BUOPOAKTHUBHBIX Y3J10B. B mporuecce
UX JKCIUTyaTallid BO3MOXHBI INPOSIBICHUS JI€-
(bexToB, KOTOpbIe (OPMHUPYIOT HOMOJHUTEIb-
Hble KosieOaHus. B psane ciaywaeB »tu kojeOa-
HUS MPEACTABIIAIOT NOTEHIIMAIbHYIO OACHOCTh
IUISL AJIEMEHTOB KOHCTPYKIMM jBurarens [1].
Haubosiee TUNMYHBIM J1e(EKTOM PpPEAYKTOPOB
ABIISICTCS U3HOC 3yObeB X IiecTepéH. B pabote
[2] Ha ocHOBe mpOBEAEHHBIX WCCIIEAOBAHHI
ObUIM TIPEIO’KEHBI JUArHOCTUYECKHE TPU3HAKH
M3HOCA LIEHTPAIBHBIX MIECTEPEH pPEIyKTOpa B
BUJIe MHTEHCHUBHOCTH 'APMOHHUK aBTOCIIEKTpaA C
kpatHocTsamu 21,88; 27,35 oTHOCUTENBHO Hac-
TOTHI BpalleHUs TypOOKOMIpeccopa, HpUHAa-
JeKAIIMUX PALy C HEepBOIl COCTaBIIAOLICH, paB-
HOM NMPOU3BENICHHUIO YNCIIa U3HOIIEHHBIX 3yObeB
LEHTPAJIbHOW HApYKHOW IIECTEPHU U YaCTOTHI
e¢ BpameHus. Ha ocHOBe aHanm3a CTaTUCTHKH
OTPEMOHTHPOBAHHBIX JIBUTATEJEH pacCUMTAHBI
COOTBETCTBYIOIINE 0a30BbIC YPOBHHU.

JlanbHelilee npoaokeHue paboT cBs3a-
HO C OLIEHKOM 3aBUCHUMOCTH CTPYKTYpPHOI'O JIU-
arHOCTHYECKOTO Npu3HaKa (MaKCHMallbHOTO
YPOBHS M3HOCA 3yObEB) C MHTEHCHBHOCTHIO BBI-
OpaHHBIX JHAarHOCTUYECKUX MPU3HAKOB. 31€Ch
IPECTaBICHbl TPOMEXYTOUYHbIE PE3yJbTaThI,
MOJIydeHHBbIE IO CEMHU JBMTaTessiM, MpHILIe/-
IIIUM B PEMOHT.

Ha puc. 1 npuBeneHa 3aBUCHMOCTb ypOB-
Hs BUOpalMM Ha 4acTOTe OJHOTO W3 JUarHo-
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CTUYECKUX TPHU3HAKOB OT BEJIUYUHBI MAaKCH-
MaJIbHOTO M3HOCa (BEPTHKAIbHOW >KUPHOW JIH-
HHEW OTMEUYeHa I'paHMIa JOMyCTHMOTO HM3HOCA,
TOPU30OHTAIBHON - YpPOBEHb IPEIBAPUTEIBHON
HOPMBI).

[IpesncTaBneHHbIC JaHHBIE TOKA3bIBAOT:

- CYILIECTBEHHBIH pa30poC MONYYEHHBIX JKC-
NePUMEHTAIIbHBIX JTAHHBIX;

- IS JIByX JABWTaTeNedl ¢ MaKCHMalbHBIM
MU3HOCOM BBIIIE HOPMBI YPOBHHU JIHArHOCTHYE-
CKOTO TpH3HAaKa HECKOJIBKO HIKE NpeaBapH-
TEJFHOTO 0a30BOTO 3HaueHHWs. biamskue pe3yrnb-
TaThl TIOJYYEeHBI JUIS JIPYrOod TOYKU U3MEpPEHHS
¥ BTOPOMY JIMarHOCTUYECKOMY TIPU3HAKY.
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OnmuH u3 asurareield oOcliemoBajcs IBa-
xnapl. [lepen mepBbIM pPEMOHTOM, KOrja IEH-
TpaJibHas BHYTPEHHSISI LIeCTepHsl Oblja 3aMeHe-
Ha Ha JPYTyIo, U Mepea BTOPsIM peMoHToM. Ha-



paboTka MEXKIy STUMU OOCIIEJOBAHHUSIMH COCTa-
Buia 570 yacos. B Tabn. 1 npeacraBieHs coot-
BETCTBYIOIIME YPOBHH HHTEHCHBHOCTEW uar-
HOCTUYECKHX IPHU3HAKOB U1 ABYX PEKHUMOB
paboThI IBUTATEIIA.

Tabnuua 1 - YpoBHH HHTEHCUBHOCTEH
JIMAarHOCTUYECKUX MPHU3HAKOB JUIS IBYX PEKHMOB
paboThI ABUTATENS

apamerp 21,88, m/c” 27,35, m/c”
110 B |KB3B B| KB3B B
Pexum — - —
0.7 Ne - 8,8 158
3.3 47,6 246
0.85 Ne - 6,3 118
2,0 330 290

B tabnuue B yncnuTene nmpuBeIEHbI JaH-
HbIE 110 IIEPBOMY 3aMepy, B 3HAMEHATese — II0
BTOPOMY.

W3 npencraBneHHBIX JaHHBIX BUAHO!

- JIOCTaTOYHO BBICOKMH YpPOBEHb MHTEHCHB-
HOCTM JIMarHOCTHYECKHUX IPU3HAKOB TIIOCIE
IEPBOr0 PEMOHTA, YTO MOXKHO OOBSICHUTH IO-
CTAHOBKOW B PEIYKTOpP LIEHTPaJIbHOW BHYTPEH-
HEl LIECTEpHU M3 JPYroro KOMIUIEKTa IlecTe-
PEH;

- cymectBeHHoe (ms cocrapisitomiein 21,88
Oosiee ueM B 5 pa3) yBeIUUCHUE HHTCHCUBHOCTH
JUArHOCTHUYECKUX NPU3HAKOB C IIPEBBILIEHUEM
[IPEABAPUTEIILHON HOPMBIL.

VJIK 534-13: 629.764

B 1abn. 2 mpuBeneHsl COOTBETCTBYIOIIUE
3Ha4YeHus 00IIero ypoBHs BuOpanuu no l-my u
2-My 3amepy.

Tabnuua 2 - 3HaueHust o0LIero ypoBHs BUOpauu
no 1-my u 2-my 3amepam

CK3 B monoce 10 15 ', M/c”

apamerp
110 B KB3B B
Pexum 1 2 1 2
0,7 Ne 127,6 | 2285 142,2 295,4
085Ne | 1452 | 2349 | 164,7 | 297,8

ITony4eHHblE pe3yiabTaThl CBUAETEILCT-
BYIOT 0 pabOTOCTIOCOOHOCTH METOJMKHU TUATHO-
CTHKH HW3HOCa 3yObeB IICCTEPEH pEAyKTOpa U
HeO6XO,Z[I/IMOCTI/I ,uaHLHeﬁmero HAaKOIIJICHUA
CTaTUCTUYCCKOI'0 MaTcpurajia 1o CBA3U BCIINYU-
HbI MaKCUMAJIbHOTO M3HOCA C UHTCHCUBHOCTBHIO
JMAarHOCTUYCCKUX TMPU3HAKOB, a TAKXKE COOT-
BETCTBYIOIICH KOPPEKTUPOBKU MPEIBAPUTEIIb-
HBIX HOpM.
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FREQUENCY CHARACTERISTIC OF THE LAUNCH VEHICLE FUEL LINE COAXIAL GAS DAMPER

Odinokov D.A. (Samara National Research University, Samara, Russian Federation)

Basic hydromechanics principles used to develop damper mathematical model and estimated acoustic admit-
tance. Results can be used at experimental refining, for a choice of basic design parameters of a coaxial damper solving
a problem of POGO-stability designing of new rockets, and dampers functioning efficiency estimation of existing rock-

ets.

s obecriedeHus: MpoOIOJILHONW YCTOWYH-
BocTH pakeT-HOocutened (PH) wacro ucnonbsy-
€TCSL METOJ KOPPEKLMU YaCTOTHBIX XapaKTEpH-

CTHMK TOIUIMBOIIOAAIOIINX MarucTpaiei nocpen-
CTBOM BKJIIOUEHMSI B UX COCTaB ra30BbIX JEMII-
¢bepoB-akkymynsTopoB. Hamuuue Ttakux ycr-



