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CAMONETO- U
BEPTOJIETOCTPOEHWNE

METOA HAT'PYKEHUSA
IIPU YCTAJIOCTHBIX UCIIBITAHUAX
OBPA31IIOB ABUAIIMOHHBIX KOHCTPYKIIUIA

AA.Cmepnun, ookm. mexu. nayk, F.A.Ceupckuit, kano. mexH. HayK
(@I'VII «[JAT'H», 2. XKykoeckuir)

[Ipennoxken crmoco0 TUHAMHYECKOW KOPPEKITUH MPOoIlecca HAarpyeHHUs 00pa3oB KOHCTPYK-
WA TI0 CITy9alHBIM MIPOTpaMMaM TPH YCTATOCTHBIX HCIIBITAHUAX, KOTOPBIA MTO3BOJISIET COKpa-
TUTH BPEMS UCITBITAHUH.

KuaroueBble ciioBa: ciydaiiHble, NCEBAOCTyYalHble NMPOrPaMMbl HarpyKeHHs, KECTKOCTb,
9KCTPEMYMBI, YCTAJIOCTHBIE UCIIBITAHUS, CKOPOCTh HArpy>KEHUSI.

A METHOD FOR LOADING SPECIMENS OF AIRCRAFT STRUCTURES UNDER FATIGUE
TESTS. A.Ya.Sterlin, Dr.Techn.Sc, Yu.A.Svirskiy, Cand.Techn.Sc.

A method of real-time correction for loading structure specimens to random programs under
fatigue tests is proposed. The method gives a possibility to reduce testing time.

Keywords: random, pseudorandom loading programs, stiffness, extremes, fatigue tests, loa-
ding rate.
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CAMOJIETO- U BEPTOJNIETOCTPOEHUE

NCCIEJOBAHUE BO3MOKHOCTHU NIPUMEHEHUA
METOJA KOHEYHBIX JIEMEHTOB /1JIs1 PELIEHUA
HNPUKJIAJHBIX 3AJAY THIAPOANHAMUKHU BEPTOJIETA

/I.B.Heoenvko, ookm. mexn. nayk, T.A.Myxamemuun;
A.D.Cagpuynaun (OAO «Kaszanckuii 6epmonemmuwiii 3a600»);
B.IL.Tumoxun (@I'VII «JAI'H um. H.E. JKykosckoeo»)

HpI/IBe,I[CHI:I JaHHBIC UCCIIEA0OBaHN BOSMOXHOCTH NPUMEHCHNA COBPEMEHHBIX KOHCYHO-3JIC-
MEHTHBIX PaCUCTHBIX KOMIUICKCOB JIs PEIICHUSA 3a1a4 KOHTAKTa BEPTOJIETA U €0 KOHCTPYKTHB-
HBIX 2JICMEHTOB C BOJIHOMU IMOBEPXHOCTHIO.

KiioueBble cjioBa: BEPTOJICT, METOA KOHCUYHBIX 3JICMCHTOB, TMAPOANHAMUKA, BBIHYKACHHOC
NPUBOJAHCHUE BEPTOJICTA.

INVESTIGATION INTO THE POSSIBILITY TO EMPLOY FINITE ELEMENT METHOD TO SOLVE
APPLIED PROBLEMS OF A HELICOPTER HYDRODYNAMICS. D.V.Nedel’ko, Dr.Techn.Sc;
T A.Mukhametshin; A.F.Safiullin; V.P.Timokhin.

The authors present results of investigation into the possibility to use modern calculation
finite element systems to solve the problems of the contact of a helicopter and its structural ele-
ments with water surface.

Keywords: helicopter, finite element method, hydrodynamics, helicopter ditching.

INPUMEHEHUE METOJIUKHN AKYCTUYECKOHN DMUCCHUHN
IJII MOHUTOPUHIA COCTOSTHUSA
BE3JTOHXEPOHHOM JIONACTH N3 ITIKM

A.H.Conoeves, kano. mexu. nayx, /I.H.Conosves (OAO «Bepmonemsi Poccuuy)

PaccmarpuBarorcs BONpoCkl ONpeAeNIeHNs 3aad U IapaMeTPOB CUCTEMbl MOHUTOPUHIA TEX-
HUYECKOTO COCTOSHUS BEPTOIETHRIX KOHCTPYKINH n3 KM Ha nmpumepe 6e310HKepOHHOM JToTac-
™ HB, a TaK)X€ BO3MOXHOCTb NMPUMCHCHHA MCETOIUKH aKyCTquCKOﬁ OMHUCCHUU JIs PCIICHUSA
JIAaHHOM 3aJ1a4ud B HACTOSIIEE BPEMS U B NIEPCIIEKTUBE.

KiroueBble cjIoBa: cucrema MOHUTOPHHTA TEXHUYCCKOTO0 COCTOSAHUSA, aKyCTUYCCKAsA S5MUC-
CHs, KOHCTPYKIHU U3 KOMIIO3UIITMOHHBIX MaTC€puajioB, o6pa60TKa CUIrHaja.

APPLICATION OF THE ACOUSTIC EMISSION PROCEDURE FOR MONITORING OPERATING
CONDITION OF A PCM SPARLESS BLADE. A.N.Soloviov, Cand.Techn.Sc; D.N.Soloviov.

Determination of the problems and parameters of the system for monitoring operating condi-
tions of the helicopter composite structures by the example of a sparless rotor blade as well as
the possibility to use acoustic emission procedure in order to solve the problem at present and
in prospect are considered.

Keywords: operating condition monitoring system, acoustic emission, composite structure,
signal processing.
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AOBUTATEJIECTPOEHWE

MPOBEJIEHUE NEPUOINYECKUX UCTILITAHUIA
MPU U3TOTOBJEHUU OJHOTHUITHLIX ABUALIMOHHBIX
JIBUTATEJIEN HA OJTHOM TPEINPUSITUA

A.H.I'pomos; A.B.Kpaithukoe, kano. mexu. Hayk,
I'C.Caamuan, xano. mexu. nayx (OAO « MMII um. B.B. Yepnvluwesay),
M.C.Cmawxue (229 BII MO P®)

IIpencrarinena MeToOmWKa OICHKH IMOBPEKIAEMOCTH Ta30TypOMHHOTO IBHUTATENSI B IIEIIAX
COKpAIICHHUS YUCIIa CTEHIOBBIX TMEPUOMNYCCKUX WCIBITAHWHA MPH H3TOTOBICHUN OXHOTHITHBIX
ABHAIMOHHBIX JBUTATEINICH HA OTHOM TIPEIIIPHSITHH.

KiroueBble cjioBa: craruycckas NOBPCIKAAEMOCTD, UKINYCCKAA MOBPECIKIACMOCTh, IEPUO-
JUYCCKHUEC UCIIbITaHMA.

PERIODIC TESTS DURING PRODUCTION OF SIMILAR AIRCRAFT ENGINES AT ONE PLANT.
A.N.Gromov; A.V. Kraynikov, Cand.Techn.Sc; G.S.Saatchan, Cand.Techn.Sc; M.S.Stashkiv.

The article presents evaluation procedure for damageability of a gas turbine engine with
a view to reduce the number of periodic bed tests, when manufacturing similar-type aircraft
engines at one plant.

Keywords: static damageability, cyclic damageability, periodic tests.

O TEPMOLIUK/IMYECKHUX UCIIBITAHUAX
CILTABA BKHA-1B, UCITOJIB3YEMOI'O
JJIS1 U3TOTOBJIEHUS JIOTTATOK I'T/1

E.A.Tuxomuposa, xano. mexu. nayk (OAO «Knumosy, . Cankm-Ilemepbype);
E.®.Cuooxun (OO0 «Kb Penmeenosckue npubopuly, e. Cankm-Ilemepoype)

IIpenyaraercss UCIOAB30BaTh B MCCIECJOBAHMUAX TEPMHUUYECKOM ycraymoctu marepuanos T1I-
kapTel. OHU JAIOT HATMISAHOE MPEICTaBICHUE O Pa3BUTUH Ae(opManny B X0€ TEPMOLUKINYC-
CKMX HCIBITaHUM.

KiroueBbie ciioBa: TEPMUYICCKA YCTAJIOCTh, TCPMOIUKINYCCKUC UCTIBITAHUS, ITACTUICCKAsd

nedopMaiys, CTeCHEHHE CBOOOAHOM TepMUUECKOH edopMaLu.

ON THERMAL CYCLIC TESTS OF VKNA-1V ALLOY USED FOR MANUFACTURING
GAS TURBINE ENGINE BLADES. E.A.Tikhomirova, Cand.Techn.Sc; E.F. Sidokhin.

The use of thermal cyclic sheets for investigations of thermal fatigue materials is proposed.
They offer pictorial view on development of deformation during thermal cyclic tests.

Keywords: thermal fatigue, thermal cyclic tests, plastic deformation, constraint of free ther-
mal deformation.

http://apniat.ru




ABunauunoHHasi npombiwneHHocTb Ne 2 — 2014 r.

BOIMNMPOCHLI TEXHOJIOTINK

METO/IUKA PEIIEHUA ®U3NYECKU HEJIUHEMHBIX
3AJIAY TPOYHOCTU KOHCTPYKIMIA
C KOHIHEHTPATOPAMM HATIPSI)KEHUI

B.A.Kocapes; H.C.A3ukoe, ookm. mexu. nayk, A.E.Anunoe
(OAO «Hayuonanohviti uncmumym a8UayUOHHbIX MeXHOLO2ULD))

Hpezmox(eHa MCTOAHKA PCHICHUS (1)I/I3I/ILI€CKH HEJIMHEHHBIX 3aa4 IMPOYHOCTU CHUJIOBBIX 3JIC-
MCHTOB KOHCTPYKI_II/Iﬁ camoieTa. Pemena 3aaa4a OIIPCACIICHUSA HaHpH)KCHHO—Z[e(l)OpMHpOBaH-
HOT'O COCTOSHHMSI METaJUIMYECKOHM IIJIACTHHEI C HCHTPAJBbHBIM KPYIJIBIM OTBEPCTUCM C YUYCTOM
YHOpyromiaCTu4CeCKux CBOMCTB Marepuaia.

KiroueBblie ciioBa: pu3nuecky HEJIMHEHHAs 3a1a4a IPOYHOCTH, METO/l KOHEUHOIO JJIEMEHTa,
HaIPsDKEHHO-1e(hOPMHUPOBAHHOE COCTOSTHHE.

A METHOD FOR SOLUTION OF PHYSICALLY NONLINEAR PROBLEMS OF STRUCTURAL
STRENGTH WITH STRESS RISERS. V.A.Kosarev, N.S.Azikov, Dr.Techn.Sc; A.E.Alipov.

An approach for solving physically nonlinear problems of strength of the aircraft structural
components is offered. The authors have solved the problem of establishing stress-strain state
of the metal plate with a central circular hole with regard to elastoplastic material properties.

Keywords: physically nonlinear problem of strength, finite element method, stress-strain
state.

YITPOUHAIOLIASA OBPABOTKA 3YBYATBIX KOJIEC
KPYIHHHOI'O MOAYJIA

AL Akosnesa, kano. mexu. nayx (MI'TY um. H.D. Baymana)

[Ipumenenne KOMOMHHUPOBAHHOW 00paOOTKH, MPEIOKEHHONH aBTOPOM, MO3BOJIMIIO YBEJH-
YUTH MIOBEPXHOCTHYIO TBEPJOCTh U ITYOMHY YIIPOYHEHHUs 3y0UaThIX KoJyec.

KuroueBslie cjioBa: KoMOMHUpOBaHHAsE 00paboTKa, POopMOOOpa30BaHUE BEIKPYKKH, MOTU(PH-
IMPOBAHHBIN TPOU3BOIATINIA KOHTYP (hpe3bl.

STRENGTHENING OF COARSE PITCH GEARS. A.P.Yakovieva, Cand.Techn.Sc.

Application of a combined processing offered by the author allowed an increase in surface
hardness and depth of gear strengthening.

Keywords: combined processing, fillet shaping, modified generating profile of a mill.

http://apniat.ru




5 ABunauunoHHasi npombiwneHHocTb Ne 2 — 2014 r.

BJIMAHUE I'A30JIASEPHOI'O PACKPOSA
HA JOJI'OBEYHOCTbDb AJIIOMUHHUEBBIX CIIJTIABOB

P.A.@u3zynaxos, xkano. mexu. nayk, B.C.Iluyvix;, H.O.Ilnemnee
(Komcomonvcxuti-na-Amype 20cyoapcmeentvitl mexHu4ecKutl yHusepcumen)

IIpuBeneHs! pe3ynbTaThl OLICHKU BIUSHUS Ia30J1a3€PHOTO PACKPOs Ha JOJITOBEUHOCTD aIlOMU-
HueBbIX ci1aBoB 1163AT, BOSmuAT2, B9504uAM u Ha u3MEHEHUE CTPYKTYpPhI MaTepHraa B 30HE
TEPMHUYECKOTO BIUSHUSA.

KuroueBble ciioBa: ra3ofiazepHblid pacKpou, allOMUHUEBBIE CILIABbI, IOJITOBEYHOCTD.

THE INFLUENCE OF GAS-LASER CUTTING ON DURABILITY OF ALUMINUM ALLOYS.
R.A.Fizulakov, Cand.Techn.Sc, V.S.Pitcyk;, N.O.Pletnev.

Evaluation results on the influence of gas-laser cutting on durability of 116AT, V95pchAT2
and V950chAM aluminum alloys and on changing in material structure in the heat-affected area
are presented.

Keywords: gas-laser cutting, aluminum alloys, durability.

HYTHU UHTEHCUP®PUKAILINHU
IMPOU3BOACTBA CTEKJVIOIIJIACTUKOBBIX
COTOBBIX 3ATIOJIHUTEJIEH

A.M.Kproxoe, xano. mexu. nayx, B.C.Bonkos, kano. mexu. Hayk;
H.A.Caouxkosa; I.C.Iynw, kano. mexu. nayk (OAO «OHIIII “Texnonoeus”»)

PaccMoTpeHBl HEKOTOpBIE CIOCOOBI MHTEHCU(DUKAIIMKM MPOU3BOJICTBA CTEKIOCOTOILIACTOB:
yBEJIMYCHHUE rabapuTOB COTOOJIOKOB U COBEPIICHCTBOBAHKE OTJICIIBHBIX TEXHOJIOTHYESCKUX OTIe-
pauuii.

KuroueBble €10Ba: CTEKIIOCOTOILIACT, KIEEBBIE MOJIOCH, (POPMOBAHHUE, CBA3YIOIIEE, TPOITUT-
Ka, CTETIeHb OTBepKAeHHA, AuddepeHnransHas CKaHupyoas KaTOpUMETpHsl, THHAMUIECKHHA
MeXaHHMYeCKHI aHaJIn3.

METHODS FOR PRODUCTION INTENSIFICATION OF GLASS-FIBER REINFORCED
HONEYCOMBS. A.M.Kryukov, Cand.Techn.Sc, V.S.Volkov, Cand.Techn.Sc,
N.A.Sadikova;, G.S.Shul’, Cand.Techn.Sc.

The article considers some methods for production intensification of glass-fiber reinforced
plastics: the increase of honeycomb blocks dimensions and improvement in individual process
operations.

Keywords: glass-fiber reinforced plastic, adhesive lines, molding, binder, impregnation,
degree of cure, differential scanning calorimetry, dynamic mechanical analysis.
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VJIBTPABBYKOBOHN CHHEIINAJIN3UPOBAHHBIN
TOJIINHOMEP HA ABUACTPOUTEJIBHOM IPEAITPUATUN

A.A.Ko3snee,; 3.B.Haszvipoe (Mpxymckuii asuayuoHubwlii 3a600 — (hunual
OAO «Kopnopayus “UPKYT”»)

Pa3zpaborannblil crienmanu3upoBaHHbIN yasTpa3BykoBoi TonmmHomep MPKOH YT1608 no3s-
BOJISIET TIOBBICUTH TOYHOCTh M3MEpeHni. Bpems moarotoBku npubopa Kk padbore MUHUMAJIBHO.

Ki1roueBble cjioBa: ynbTpa3ByKOBas TOJNIIMHOMETPHs, MbE303JICKTPUUECKUN MpeoOpa3oBa-
TeJIb, aKyCTUYECKHE CBOMCTBA.

THE ULTRASONIC SPECIALIZED THICKNESS GAGE AT AN AIRCRAFT MANUFACTURING
PLANT. A.A.Kozyaev, Z.V.Nazyrov.

The designed specialized thickness gage IRKON UT1608 permits improving of measuring
accuracy. The time of instrument preparation for operation is minimal.

Keywords: ultrasonic thickness measurement, piezoelectric transducer, acoustic properties.

MATEPUATIBI N METANIYPINA

JIMCTBHI U3 BA3OBBIX AJTIOMUHUEBBIX CIIJIABOB
C OJJTHOCTOPOHHEM IINIAKUPOBKOM

B.B.Aumunoe, kano. mexu. nayx;, K.B.Aumunos,
O.I.Cenamoposa, kano. mexu. nayx, B.H.ITonoe (@I'VII “BUAM” I'HI] PD)

[IpencraBnensl pe3ynpTaThl HCCIEA0BaHUM TMCTOB U3 criaBoB 1163, B95ou4, 1441 ¢ onHocTO-
POHHEH IJIaKUPOBKOW, MPHUBEAECHBI XAPAaKTEPUCTUKU YCTAJIOCTH M INPOYHOCTH, OINPENEIECHbI
OCHOBHBIE NIPEUMYILIECTBA.

KuroueBble cj10Ba: IIAKKMPOBKA, JIUCT, CBOMCTBA, MPOYHOCTH, YCTAIOCTh.

SHEETS OF BASIC ALUMINUM ALLOYS WITH SINGLE-SIDED CLADDING.
V.V.Antipov, Cand.Techn.Sc; K.V.Antipov, O.G.Senatorova, Cand.Techn.Sc; V.I.Popov.

The findings of investigation of 1163, V950ch and 1441 alloy sheets with a single-sided clad-
ding are presented, fatigue and strength characteristics are given, main advantages are deter-
mined.

Keywords: cladding, sheet, properties, strength, fatigue.
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HNCCJEJIOBAHHUE KAPOCTOMKOCTH JJUTEMHBIX
KAPOITPOUYHBIX HUKEJEBBIX CIIJIABOB
B OBJIACTU TEMIIEPATYP 1000 —1200°C

C.A.Byounoeckuii, ookm. mexu. Hayx, IL.B.Mameees, A.A.Cmupnos
(@I'VII “BUAM” I'HI] P®D)

IIpuBeneHb! JaHHBIE CPABHUTEIBHBIX UCCIIEJOBAHUN N30TEPMUYECKON KAPOCTOMKOCTH CILIa-
BoB BKHA-1B, XKC32, )KC36, BX)XM4, BXKMS5SY, BXKJI21, BKHA-25, BUH3, RENE N5 mpu
1000 — 1200 °C B coorBerctBuu ¢ IOCT 6130-71 na 6aze 100 u.

KiroueBble cjioBa: KapOIPOYHbIE HUKEIICBBIC CIUIABbI, BBICOKOTEMIIEpATYpHAass KOPpO3u:d,
OKHCJICHHC.

INVESTIGATION IN THE HEAT RESISTANCE OF FOUNDRY HEAT RESISTANT
NICKEL ALLOYS IN THE RANGE OF 1000 — 1200 °C TEMPERATURES.
S.A.Budinovsky, Dr.Techn.Sc; P.V.Matveev; A.A.Smirnov.

The article presents comparative investigations into the isothermal heat resistance of
VKNA-1V, ZHS32, ZHS36, VZHM4, VZHM5U, VZHL21, VKNA-25, VIN3 and RENE N5
alloys at 1000 — 1200 °C in compliance with GOST 6130-71 based on 100 hours.

Keywords: heat resistant nickel alloys, high-temperature corrosion, oxidation.

KAYECTBO, HAOEXHOCTb,
PECYPC

IMPOTIHO3UPOBAHUE YCTAJIOCTHOM JOJTIOBEYHOCTH
OBPA3IOB 3AKJIEIIOYHOI'O COEIMHEHUSA

A.A.Kanroma; I.®.Pyo3eit, ookm. mexu. Hayk, B.A.@Dponoea
(@I'VII “CubHHUA um. C.A. Yannvieuna ™)

Ha ocHOBaHMM CTaTHCTUYECKH YyCTAHOBJICHHBIX 3aKOHOMEPHOCTEH M3MEHEHHs MapaMeTpoOB
ypaBHeHu# perpeccun ¢pynkumii lg N = f(lg o) anpodbupoBana BO3MOXHOCTb HPOTHO3UPOBAHHUS
YCTaJOCTHOM JONTOBEYHOCTH 00Pa3LOB KOHCTPYKTUBHBIX AJIEMEHTOB IO PE3yNbTaTaM UCIbITa-
HUI Ha OJJHOM YPOBHE LIMKINYECKOTO Harpy>KeHHUSI.

KiiroueBble ci1oBa: ycTajgoCTHAs JOITOBEYHOCTh, KPUBBIE YCTAIOCTH, KO3 HUITMEHTH! ypaB-
HEHHUI perpeccuul, CTaTUCTUYECKUI aHAIIN3.
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KAYECTBO, HAOEXHOCTb, PECYPC

PREDICTION OF FATIGUE LIFE OF RIVETED JOINT SPECIMENS. A.4.Kalyuta,
G.F.Rudzey, Dr.Techn.Sc; V.A.Frolova.

Based on statistically established relationships of parameter variations in regression equation
of lg N = f(Ig o) functions the possibility to predict fatigue life of specimens of the structural ele-
ments according to test results at the same level of cyclic loading has been evaluated.

Keywords: fatigue life, fatigue curves, coefficients of regression equations, statistical ana-
lysis.

METOIUKA OHEHKHU KOJIMYECTBEHHBIX
MOKA3ATEJIEA NEPUOJJUYHOCTU IJIAHOBBIX PABOT
O TEXHUYECKOMY OBCJY/ KUBAHUIO
ABUAIIMOHHBIX I'T/1

C.A.Acmaxos, kano. mexu. nayk, B.FO.Illuwikun, 0okm. mexu. HAyK,
I I1.11]ezones, doxm. mexu. Hayk (OAO “HHUU napawomocmpoenus’™)

[IpuBeneHa oOHOBIICHHAS METOIUKA IMCKPETHOHN 3KCIUTyaTallMOHHOM OLIEHKH MEPUOANYHO-
CTH TEXHHYECKOTO oOcmykuBaHus aBHaumoHHBIX [T/ B memsix momnepikaHus moxasaresiell ux
paboToCTIOCOOHOCTH Ha 3alaHHOM YPOBHE.

KitoueBbie ¢JioBa: 00CTy)KMBaHKE, SKCIUTyaTallus, HaJeKHOCTh, 0€30TKa3HOCTh, PabOTOCIIO-
COOHOCTD, TUCKPETHOCTD, TIEPHOTUUHOCTE.

PROCEDURE FOR EVALUATION OF THE QUANTITATIVE INDICATORS OF THE SCHEDULED
INTERVALS FOR MAINTENANCE OF AIRCRAFT GAS TURBINE ENGINES.
S.A.Astakhov, Cand.Techn.Sc,; V. Yu.Shishkin, Dr.Techn.Sc; G.P.Schegolev, Dr.Techn.Sc.

A renewed procedure for discrete operation evaluation of the scheduled intervals for mainte-
nance of the aircraft gas turbine engines in order to maintain the given level of their serviceabi-
lity indicators is presented.

Keywords: maintenance, operation, reliability, trouble-free operation, serviceability, discre-
teness, scheduled intervals.
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