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Takum oOpazom, mpesiokeHHast METOIU-
Ka pPacy€THOIO OIpECIICHNs IIPOYHOCTHBIX Xa-
PaAKTEPUCTUK COOPOUYHBIX COCAMHEHHWH C HaT-
TOM I103BOJII€T YYUTBHIBATH HE TOJIBKO Napamer-
pBl LIEPOXOBATOCTH KOHTAKTHPYEMBIX I1OBEPX-
HOCTEH, HO U CTENIEHb HAKIIENA YTUX IIOBEPXHO-
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CTEH, a yepe3 HUX (PU3UKO-MEXaHUYECKHE CBOIi-
CTBa MaTEPUAJIOB COIPAracMbIX MOBEPXHOCTEMH,
TEXHOJIOTUYECKHE YCIOBUS UX 00PabOTKH.
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ANALYSIS OF THE TURBOPROP ENGINE ROTATION FREQUENCY INSTABILITY
AT THE HYDRO-BRAKE TEST INSTALLATION

Gimadiyev A.G., Gareev A.M., Greshnykov P.l., Kutuev S.S. (Samara national research university,
Samara, Russian Federation)
Bukin V.A. (PAO «Kuznecov», Samara, Russian Federation)

When creating and operating turboprop engines (TPE), it becomes necessary to determine the power they devel-
op and stall margin of the compressor. Tests are carried out on a special installation. A water brake system is tradi-
tionally used with strict requirements for maintaining rotation speed accuracy at the engine steady-state operation.
During the TPE bench test, perturbations from the hydro-braking system in the form of water pressure (flow) fluctua-
tions lead to the turboprop rotor speed oscillations and do not allow determining its power or the compressor stall
margin. The report, based on experimental and theoretical studies, provides an analysis of the oscillatory processes in
a hydrodynamic installation with a turboprop engine. Among the means to reduce the engine rotor speed oscillations,
the best result is achieved when the RL-dampers are used at the throttle valves inlet of the hydro-braking system.

IIpu cozmaHuM M SKCIUTyaTaluuud TypOo-
BuHTOBBIX jaBuratencii (TB/I) Bo3HukaeT HeoO-
XOJIUMOCTb B OIPEICIICHUH Pa3BUBAEMOU HMH
MOIIHOCTH. VcnbITaHUsI IPOBOAATCSA Ha CHELU-
QJIbHOM YCTaHOBKE. B 3aBUCMMOCTH OT MOIIHO-
CTU JBUTATENS HCIOJB3YKOTCS THAPOTOPMO3-
HBIE, DJIEKTPUYECKNUE U APYrue yCTaHOBKH. Tpa-
JULUOHHO IPUMEHSIOTCS TMAPOTOPMO3HAs ycC-
TAaHOBKa, BaJl KOTOPOH coenuHsieTcss MyQTol C
BasioM TypOokommpeccopa TB/I. K Ttakum ycra-
HOBKaM TMpPEIbIBIAIOTCA KECTKUE TpeOOBaHMS
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10 TOYHOCTH MOJJAEPKAaHUsI YaCTOThI BPALLCHUS
Ha YCTaHOBHBIIUXCS PEeKUMax pabOThl JBHUra-
teist. [Ipu crennoBoM ucteitanuu TB/l Ha run-
POTOPMO3HOM YCTAHOBKE HEPEAKO BO3HUKAIOT
BO3MYILIEHUS CO CTOPOHBI TUAPOTOPMO3a B BUE
KoyiebaHuil naBieHus (pacxoja) BOJBI, MPHUBO-
JsIMe K KonebaHusM 4acToThl Bpamienus TBJ]
M HE IMO3BOJSIONIME TOYHO OIPEAEIUTh €ro
MOILIHOCTh WJIA 3allac yCTOMYMBOCTH KOMIIpEC-
copa. B noknazge Ha OCHOBE 3KCIEPUMEHTAJIb-
HBIX U TEOPETUYECKUX HCCIEIOBAHUN IIPUBO-



JUTCS aHAU3 KoJjeOaTeIbHBIX IPOLIECCOB B
ruaporopmo3Hor ycranoBke ¢ TB/I. IIokazaHo,
4TO KOJeOaHHsI KPYTSIIEro MOMEHTa IPOUCXO-
st Ha vacrtotax: 138 I’y (poTophas wactoTa
asuratens), 14,5...15,5 I'n (oOycnoBieHbl Me-
XaHUYECKUMHU PE30HAHCHBIMU  KOJICOAaHUSMU
paMbl THIPOTOPMO3HOH yCTaHOBKH), 3...4 'l
(cBsI3aHBI C PE30HAHCHBIMH KOJIEOAHUSIMHU BOJIBI
B moaBosmux Maructpansax) u 0,2...0,3 '
(cBsi3aHBl C (PYHKIIMOHUPOBAHHUEM PETYIATOPA
JBUTATENsl W IpoLleCCaMU B IIOJOCTSAX Bpa-
MIAIOIIErocsl JMCKa ruapoTopmosa). M3 mepo-
NOPUATUN 10 CHIKEHHMIO KOJEOaHWH YacTOTHI
BpauieHus: poropa TBJl Hamny4muii pe3yiabrar
JOCTUTHYT IIPY IIPUMEHEHUU HA BXOJE B JIPOC-
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ceNbHbIE 3acIOHKU ruapoTopmosa RL — racure-
neil koneOanuii naBneHus. Takas 3¢dexTus-
HOCTh JIOCTUTHYTa HA MAaKCUMAaJIbHOM PEXHUME H
TOYKE COBMECTHOW pabOThI ABUTATENS C TUIPO-
TOPMO30M TP IKCHEPUMEHTAIBHOM OTpeerne-
HUU ero MOIHOCTH. OIHAKO, MPU UCIBITAHUIX
TB/l c onpeneneHreEM 3amnaca €ro ra3oJIuHaMu-
YECKOW YCTOWYMBOCTH HAOIIOAAIOTCS HHU3KO-
YacTOTHBIE KOJeOaHUs 4acTOTHI BpAIIEHUS PO-
topa (0,15...0,3 I't), mpeBbIIIarONUe M0 aMIUIU-
Tylle TOMYyCTHMbIe HOPMBIL. JlanbHeliee perie-
HUE ITOW 3aJa4d BO3MOXKHO MYTEM KOPPEKIHH
JUHAMHYECKON XapakTEePUCTUKHU PErylIaTropa
JBUTATENS] WIK €r0 3aMEHBl Ha APYroil peryis-
TOPp, HAMIPUMeEP IIEKTPOHHBIN HU(PPOBOK.

NCCIEJOBAHHUE BJIMAHUA CTABUJIBHOCTH TIAPAMETPOB
JIABEPHOI'O U3JIYYEHHUSA HA TOYHOCTb UBMEPEHU A
I'EOMETPUYECKUX XAPAKTEPUCTHUK 3JIEMEHTOB IIOBEPXHOCTH
KOHCTPYKIIMOHHBIX MATEPHUAJIOB
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INVESTIGATION OF THE INFLUENCE OF THE STABILITY OF LASER RADIATION
PARAMETERS ON THE ACCURACY OF MEASURING THE GEOMETRIC
CHARACTERISTICS OF SURFACE ELEMENTS OF STRUCTURAL MATERIALS

Sazonnikova N.A. (Samara national research university, Samara, Russian Federation),
Manako N.V. (SPC “Progress”, Samara, Russian Federation)

On the basis of theoretical and experimental researches the requirements for accuracy to the parameters of the
measuring system are formulated. The error in determining the geometric parameters of defects is determined by fluc-
tuations in the power of the radiation source. To exclude the influence of power instability on the accuracy of measure-
ments, it is necessary to use stabilized laser radiation sources or to introduce compensation for the effect of laser power

fluctuation.

PazBuTte aBHAaMOHHOM U PAaKETHO-
KOCMHUYECKOM OTpacied MMEET BAXKHOE 3Haye-
HUE a7 OOOPOHOCTIOCOOHOCTH M HKOHOMHKH
crpanbl. [Ipu 3TOM INeEpBOCTENEHHOE 3HAYECHHUE
ynensieTcs mpo0ieMe MOBBIIICHHE HaAEKHOCTH
U JOJITOBEYHOCTHU JIETATEIbHBIX aImaparoB
(JTA) u razorypounnsix apurateneit (I'T/1), ko-
TOpasi HEpa3pbIBHO CBsi3aHA C KA4eCTBOM J€Ta-
JIeH, TaK KaK IPAKTUYECKU BCE IKCIUTYaTallHOH-
HbIE II0KA3aTeNId U3IEIUN ONPENEIIIOTCS Ieo-
METPUYECKUMH  TMapamMeTpaMu U  (PU3UKO-
MEXaHUYECKUMHU CBOUCTBAMHU pabOUMX MOBEPX-
HocTel. COBEpPIIEHCTBOBAaHUE TEXHOJIOTUH U
MPOU3BOACTBEHHBIX IPOLIECCOB H3TOTOBIICHUS
JIA u I'T/I, ycnoxxHeHre KOHCTPYKIIMHA U yXKe-
CTOUEHHE  OIKCIUTyaTallMOHHBIX  TpeboBaHUI
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00yCIOBIHMBAIOT BBICOKHE TpeOOBaHHS K OIpe-
JCTICHUI0 TEOMETPUH W KOMIUIEKca (DU3HKO-
MEXaHMUYECKHX XapaKTEPUCTHK TMOBEPXHOCTH U
TOYHOCTHU TIPOBOTUMBIX U3MEPEHHI C TIOMOIIBIO
UH(HOPMAIIMOHHO-U3MEPUTEITBHBIX CHUCTEM
(UHC).

B kadecTBe MCTOYHMKA W3JTy4YCHUS B Jia-
3epHbIx MMC mepcrneKTHBHBIM SBISETCS IPH-
MEHEHHE TOJYIPOBOJHUKOBBIX Ja3€pOB B W3-
MEPHUTEIbHBIX CUCTEMAX I OLCHKU COCTOSIHUS
MOBEPXHOCTHU. [IpH 3TOM MOIpeIIHOCTh Ompeie-
JICHUSI TEOMETPUYCCKUX IMapaMeTpoB Ae(PeKTOB
onpenensercss (QIIYKTyallssMH MOIIHOCTH HC-
TOYHUKA W3NydeHus. [lorpeiHocTb, CBSI3aHHAs
C HECTaOMILHOCTBIO OCH JUarpamMMmbl HaIpaB-
JIEHHOCTH, MOXKeT gocturath 15%. Onnako, 10
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