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Modular technological complex for the manufacture of constructions made of polymer
composite materials with nenautoclave technologies
Glinkin M. V., Vasechkin A.V., Bactenkov A V.
NIAT, Moscow

The usage of nonautoclave technologies is becoming more and more popular in modern
agircraft construction. The existing variety of such technologies reveals the design and
technological capabilities the best while creating aviation constructions of polymer composite
materials (PCM). This makes it possible to create detajls with predefined characteristics that are
most fully suitabie for conditions of their work.

The manufacturing of constructions of PCM is impossible without the use of the forming
mouldand special equipment. The analysis of the researches that had been carried out by NIAT in
the field of creating products of PCM showed that the equipment that is used for various
nonautoclave molding methods has a lot in common. A list of the required number of equipment
combined with a functional purpose was determinedbased on the obtained results.

The purpose of this work s the development of a muliifunctional production and
technological complex, which is built on a block-medular principle. It allows to create the
details, subassemblies and assemblies of PCM with various nonautociave melding methods.

The main fanctions of the technological complex:

1. carrying out experimental design and technological work:;

2. working out all of the existing nonavtoclave technologies:

3. exploring the influence of various molding methods on the physical and mechanical
characteristics of PCM:

4. data analysis and comparison of various options in the design of products of PCM.

The presented variant of the techmological complex allows to integratethe additional
modules,that are necessary for the development of new perspective tmethods for molding
structures of PCM. In addition to that, the technological complex.that had been developed, allows
to cut the production costs, to reduce the technological cycle of menufacturing the details of
PCM, as well as significantly increase the range of developed aviation composite constructions.

It should be noted that the rational arrangement of technological equipment allows to actively
use this technological cowplex in experimental or serial enterprises of the aviation industry,
without the need for acditional equipment.
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BricokoTemMpeparypHbie KpeMuBenbie JATUHKE JABICHHN — HEOThEMIeMAn YacTh
CHOCTEM YTIPARICHII COBPEMEHEOTO JETATEILUOIO ANNADATA
Toposmem K B., Cyxanos B.C.
HIMK «TexHOROrH4ecKrit teHTpy, T. 3eneHorpas

[lenpe  manHOK paloTHI ARISSTCH CO3NAHME OTCHCCIREHHON siiemenTHON Gashl 1A
HSFOTOBNEHUA  BBICOKOTCMECPATYPHBIX — KPeMHHEBEIX  IpeeOpasopatenefl  HaBIeHM:.
HCTIONBLAVIOMIHE B KaUeCTRE NexenHoro Matepuana KHI-crpysrypy {kpemuuii-Ha- IuieKTpaKe ).

Kpemupessie mpeodpa3opareiin KaBleHus, warotasmmpasmsie ga ocose KHH-crpyrTypel,
0obnajaoT PAJOM HEOCHOPHMBIX HNOCTOMHCTE, CpEQH KOTOPBIX EBICOKUC H3MEPHTCHLHBIC
XAPAKTCPUCTUKE, Manble rabapuTe: U Bec, HisKas cebectonmocTs. JipeolpasopaTein ManaeHis
ua KHU-c1pyKrype npeactasistoT SOIbINoi MHTepec ¢ TOYKHM 3PEHNS CO3JAHMA NATYUKOB LA
NPOBEASHEA WIMEPEHNI TIPH BBICOKOH TEMISPATYpPe M MKECTRIN YCAOBMA OKPYNKAROWEH CPe/Int.
[ToTp2GHOCTE B TakWX AaTYMKAX JIOCTOSHHO PACTET B CBA3H C DA3BHMIMEM MALIMHOCTPOCHUS,
Hedrera3oroif OTPACAH, KOCMITUECKOro TPAHCIOPTA.

3a cuer BulcoKuX isomupyromux cBodcrs KHU-CTPYKTYpsl MOTYT OBITh JOCTUIHYTH
CAETYIOUHE KOMHYCCTBEHHBIE i KAYCCTREHHbIE NOKA3ATE/H PaboTH JaTINKa NaBIeHHL

. Temneparypusiit guanaion 5o 600°C (no RexoTopsiv ceerennam 10 760°C);

. nmaa3oH ycexoperuit ao 200 g;
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. BO3MOYKHOCTH PaOOTE! B aPPECCHRHOI A OKHCIMTEIIBHOT Cpeaax.

COBOKYIIHOCTE 3TUX XapakTEPHCTHK JEHAeT KpeMuMesble npeofpasopareiy janieHus,
u3rotaernyuBacmMeie Ha ocHose KHM-CTPVKIYpEL, OYeHb NPHBIEKATEALHBIMH KAHIMAATAMY /i
neHONMB30BaHM B cHcTeMaX ¢Oopa MHOOPMALMH ¥ yNPABNEHUS COBPEMEHHBIX JIETATEIBHLIK
ArMapaToB.

B 4acTHOCTH, HCNONB30BAHIE KPEMHHEBLIX Tipeobpazosareell Aapneis KaeT BO3MONHOCTS
CYMECTBEHHO MOBRICHTE HD(EKTHBHOCTS TYPOOBEHTUIATOPHBIX ABHIATE/EH 38 CUET MOBBIIEHYS
KOHTPOJIS CACKYIOMIMX MPOLECCOB!

. AKYCTHIECKUH BU3M ¥ TPOXOT B J0/KUraTene;

. TOBBINICHUE YCTOHIMBOCTI PabOThi KOMIIPECCOPOB Yepes pe/IcKasanue
. K MIO1aBTIeHIs HOMNaXa 1 BPAIIAKOErocs Cprisa;

. YRYHIIEHHE NPOHECcca Cropasua TOILHBA,

[lpowspoacTso KpeMuuesbix npeobpazowatenell Kasinewusn Ha ocHose KHU-CcTpyKTypHI
MoKeT OBITs peanwsosano ua Gase HITK "Texmonorsuecwuit uentp”, o0iaiaiOmero NOTHLN
CHEKTPOM TEXHOHOIMUECKHX OPOUECCOB 1M M3TOTOBNSHNA MEKPOMCKARITMECKHK KPEMHMEBRIX
HEMEHTOB, 0OPabaTRBAIOMEH MEKTPOHIKY 4 COOPOTHON KOHCTPY KIHH.

P200Tet BRIDONHERA HpE QUBAHCOBON MoARepiKke Mumuerepersa ofpasoRaia B Hayky
Poccnfickoii @epepaun (Cormamsenne Ne 14.577.21.0245, ynmxansnstit  wuestaduxarop
TMPUDP REMEFIS7717X0245).

High-temperature silicon pressure sensoxs are an essential part of the modern aireraft
control systems
Godovitsyn 1.G., Sukhanov V.S,
SPC “Technological Center”, Zelenograd

The purpose of this werk is to create a home electronic element base to manufacture high-
femperature silicon pressure fransducers using silicon-on-dielectric (SOI) structure 4s a source
material. )

Silicon pressure transducers manufactured on the SOI structure basis have a number of
undeniable advantages which are high measuring characteristics, small dimensions and weight,
low production cosis. Pressure transducers based on SO structure ave of a great interest in terms
of creaiing the sensors for high temperatures and severe environmental conditions measurements
The need for such sensors is constantly growing due 1o the development of machine building, oil
and gas industry, space transportt.

The following guantitative and qualitative pressure sensor performance indicators can be
achieved due to the high insulating properties of the SCI structure:

. temperature range up to 600°C (according to some information the temperature is up
to 760°C);

. acceleration range up to 200 g;

. the ability to work in aggressive and oxidizing environments.

The combination of these characteristics makes the silicon pressure transducers manufactured
on the SOI structure basis very attractive candidates for use in the mmformation collection and
control systems of the modern aircraft.

In particular, the use of silicon pressure trausducers makes it possible to significantly improve
the efficiency of turbofan engines by increasing the control of the following processes:

. acoustic squealing and screening in the aflerburner;

. increase of the compressors stability through prediction and suppression of surging
and rotating stall;

. improvement of the combustion process.

The production of the silicon pressure transducers based on SOI structure can be realized on
the basis of Scientific Production Complex “Technological Center, which has a full range of
technological processes for manufacturing micromechanical silicon cells, processing electronics
and assembled structures.
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This work was financially supported by the Ministry of Education and Science of the Russian
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O meToMHKe BCCTCTOBANMS TEXHUUECKOT) COCTOSIHHS KPYIHOralapsTHoro auTenioro
YETPOHCTBA HOCTE LTHTeNbEOr0 HEHCTOIL20BAHUS
I'opronos P.B., Camconosug C.JL
MAHM. r. Mockna

Cosnanye METOIMKH JHMArHOCTHPOBAHHS KPYIHOTA0apHTHEIX OGBEXTOR, WIMTENEHOE BPEMA
HE HAXOMMBIUMXCA B OKCIIyarduMH  SBIACTCH RAKHOH HAYYHO-IPAKTHICCKON  3anagefi.
CyIEcTBYIOT METONMKE JHATHOCTHPOBARKS KPYNBOTa0EpUTHBIX  yOTPOMCTE: Ha  MecTe
VCTEHORKH, HA 38BOJC-H3TOTOBHTCHE; METOA AHATHOCTUPOBAHMS NEMOHTHPOBAHHBIX GJHOKOB H
arperaros Ha MCHBITATEmbHEX cTeHAax. TIph NHarHoCT#pOBAHME CepiiHEIs KPYNHOrabapHTHLLY,
n3penuit  OBBIMHO  BRIIYCKAIOY  CHCHHANH3HPOBAHHBIC CPeNcTBA  TEXHHYECKONO
anarwoctuposadws  (CTJH).  gwarHocTspoRamme  HPOBOJST  HA  MCCTE  VCTAHOBKI.
PaccMaTpHBAIOTCS BOPOCH! IMATHOCTHPOBAHNA KPYNHOTAORPHTHOO HecepHitHOTO HOROPOTHO-
apuBofHOTO  verpodcrsa  (ITITY)  anTewHON  CHOTEMBI  JUIWTENBEOE  BPEMN  He
IKCIULY ATHPOBEBINCHCS.

AHang3 IATEPATYPHI TIO3EOITHN COCTABUTE ANFOPHTM BCCISH0BALNS:

Anamiis CocTaga YeTpoiictsa. OnpeeIeHie AMarHoCTAPYEMEIX MCMEHTOR,
Kiaccr(uKaniy 3eMERTOB 1O YA,

tiraumporanse pador. [locrpoenue cetenrix rpadukos (C1), onpenencane CT/
Pacuir napamerpos CT.

ABaiy3 noayyeHskix tapametpos CI.

6. MogempOoBaHHE KHHEMaTa4ECKON TOUHOCTEL

7. Hpasgrue penenus 0 BRIOOPE METOJd HCCIeA0BARLS

JparnocTApoBariie KPYNHOrabapHIHAY HeCepHiapiX YCTPONCTE BOIMOIKHG NIPOMSBOIMTE
KaK Ha MECTe YCTAHOBKH, TAK M METONOM AHArHOCTHPOBAHMS ASMOHTHPOBAHHEIX OI0KOE M
arperaros.  Mocnerosanne TeXHM9SCKOTO  COCTOSHUA NPEIOKEHO NDOBOAMTR  OyTIEM
PACCMOTPEHHSA TPYIIT OAHCTHITHBIN MEMEHTOR KaK HE3aBHCUMBIX YCTROMCTS.

[Ipumenenne METONOE CETEBOrO NNAHAPOBAHIS HOIBOMWIO Ha CTAAMM TIOITOTOBKH
AHATHOCTHHECKHR  paloT ONpEAENMIL  KONMMECTBO U COCIAB  CPEACTE  TCXHHYECKOTO
AHATHOCTHPOBAHHUS, MEHIIM3HPOBATH 3ATHATE AA 68 POBEICHEES,

HMcenencanne  BIMARMS  KOPPOZHOHHBX — MPOUECCOB  CHEAYET LPOBOAWMTE  HYTEM
MOICAHPOBAHUH.
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The wethod technical diagnaostic of large-size structure long time abandoned
Goryunov R.V., Samsenovich S.L.
MAI, Moscow

The creation of a technique for diagnosing large-sized objects that have not been in operation
for a long time is an important scientific and practical task. There are methods for diagnosing
large-sized devices: on site; at the factory; the method of diagnosing dismaniled units and
assemblies on test benches. When diagnosing serial large-sized products, specialized diagnostic
tools (SDT) are usually produced, and the diagnosis is carried out at the installation site. The
problems of diagnosing a large-size non-serial rotary-drive device (RDD) of an antenna system
for a long time not exploited are considered.

Analysis of the literature made it posgible to compile an algorithm for research:

Analysis of the composition of the device. Definition of diagnosed elements.
Classification of elements by group.

Planning work. Construction of network graphs (NG), definition of $DT.
Calculation of NG parameters.

Analysis of the obtained NG parameters.

Simulation of kinematic accuracy.
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