CAMOJIETOCTPOEHUE

NCITOJIB3OBAHUE KBAJIMMETPUYECKUX KPUTEPUEB
JJIS1 ONEHKU JIETKUX S9KPAHOIIJIAHOB THUIIA A
HA PAHHUX 3TAIIAX ITPOEKTUPOBAHUSA

IL.A.Amnaumos (Komcomonvckuti-na-Amype 2ocyoapcmeeHHtblil
MexXHUYecKull YHugepcument)

Hpe)momeﬂa MCETOJHKA 00BEKTUBHOIO KPUTCPUAJIBHOI'O CPAaBHCHUS 3KPAHOIUIAHOB C JpYyTruU-
MU TPAaHCHOPTHBIMU CPECACTBAMU U MCIKAY co0oii B paMKax CYH_IGCTBYIOH_IGﬁ CHUCTCMbI CKOPOCT-
HOI'0O TpaHCHopTa.

KiiroueBble c1oBa: SKpaHOIUIaH, MPOCKTUPOBAHKE, OIIEHKA, KpUTEpHid, 3P (HEeKTHBHOCTD.

APPLICATION OF QUALIMETRICAL CRITERIA FOR THE ESTIMATION OF LIGHT WIG-CRAFTS
TYPE A AT EARLY DESIGN STAGES. P.A.Amplitov.

Methods for objective criterion comparison of WIG-crafts with other transport vehicles and
between them in the framework of the existing system of high-speed transport are offered.

Keywords: WIG-craft, designing, estimation, criterion, efficiency.

IKCIIVIYATALIUA ABUAIIMOHHBIX CUCTEM
I'EHEPUPOBAHUA DJIEKTPOOHEPI'UU
HOBOI'O ITIOKOJIEHUA 11O COCTOAHUIO

A.B.Jleeun, ooxm. mexu. nayx, C.M.Mycun, ooxm. mexu. nayx, A.A.Pvloun
(OAO “Aepecamnoe koncmpykmopckoe 61po «Axkopvy”)

HpCI[J'IO)KCHI)I IIPUHLOUIIBI TTOCTPOCHUSA I/IH(I)OpMaHI/IOHHO-I[I/IaFHOCTI/I‘leCKI/IX KOMIIJICKCOB H
CpCACTB aBTOMATU3UPOBAHHOI'O SKCILTYaTAllMOHHOTO KOHTPOJIA HEHTPAJTIU30BaAHHBIX U JCIICHTPA-
JIM30BAHHBIX CUCTEM 3J'ICKTpOCHa6)KeHI/I$1 BO3AYUIHBIX CyJOB U PACCMOTPCHELI IIpaBuJjia UX IIpUME-
HCHHU.

KuroueBble cjIoBa: CHCTEMBI DIEKTPOCHAOKEHHS, CHCTEMBI TEHEPUPOBAHUS JJIEKTPOIHEP-
THH, TUATHOCTHKA, SKCIUTYaTaIlMOHHBIA KOHTPOJIb, CPEICTBA KOHTPOJIS.

ON-CONDITION USE OF A NEW-GENERATION AIRCRAFT ELECTRIC POWER GENERATING
SYSTEMS. A.V.Levin, Dr.Techn.Sc, S.M.Musin, Dr.Techn.Sc, A.V.Rybin.

Principles of constructing information-diagnostic complexes and means for the automated
operational control of the centralized and decentralized systems of the aircraft electrical power
systems are suggested, rules for their application are considered.

Keywords: electrical power systems, power generating systems, diagnostics, operational
control, control tools.
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BOIMNMPOCbHLI TEXHOJIOTINK

CTPYKTYPHBIE UBMEHEHHS MOBEPXHOCTHOI'O CJIOS
KOHCTPYKIIMOHHBIX MATEPHUAJIOB B ITPOIIECCE
BAKYYMHOM MOHHO-ILJIASMEHHOM OBPABOTKH

B.B.Ilhuxynos, xano. mexu. nayx, JI.M.Ilempos, Ooxm. mexh. Hayx
(OAO “HayuoHnanvubiii uHCmMumym agUayUOHHbIX MeXHOL02UU )

HccnenoBano BIusHUE BO3JEHCTBUS MOTOKOB ra30BOM M METAJUIMYECKOW IUIa3Mbl HA HAHO-
penbed u HaHOCTPYKTYpY TuTanoBoro craBa BT6 u cranu 30XI'CA. Onenka penbeda ucxon-
HOI MOBEpXHOCTH HAa HAHOYPOBHE U ero nuzMeHenuit npu BUIT 00paboTke mo3Bossier 000cHOBaTh
HM3MEHEHHE MOBEPXHOCTHON HAHOCTPYKTYPBI U HaHOpelbeda KOHCTPYKLMOHHBIX MaTepHasioB B
3aBHCUMOCTH OT dHepreTuueckux napamerpos BUIT o6paboTku.

KiroueBble ciioBa: CTPyKTypHBbIE M3MEHEHHs, HAHOCTPYKTYpa, HaHOpelbed, dHepreTHye-
CKHE TapaMeTphl.

STRUCTURAL CHANGES IN THE SURFACE LAYER OF STRUCTURAL MATERIALS DURING
VACUUM ION-PLASMA PROCESSING. V. V.Plikhunov, Cand.Techn.Sc, L.M.Petrov, Dr.Techn.Sc.

The influence of gas and metal plasma streams effect on the nanorelief and nanostructure of
BT6 titanium alloy and 30XI'CA steel has been investigated. Estimation of the initial surface
relief at the nanolevel and its changes during vacuum ion-plasma processing makes it possible to
justify the change in the surface nanostructure and nanorelieif of structural materials subject to
energy parameters of vacuum ion-plasma processing.

Keywords: structural changes, nanostructure, nanorelief, energy parameters.

NCCIEJOBAHUE ITPOLHECCA JIEKTPOA/IMA3HOI'O
HIJINM®OBAHUSA YIIPYT'UX 2JIEMEHTOB
IMETOYHBIX YIIJIOTHEHUHA

B.JI.IOpves, ookm. mexn. nayk, B.A.Ipubanoeckuii, kano. mexmu. HAYK,
C.B.Cmapouxkuna, H.A.Apanacvesa (OAO “Hncmumym mexunono2uu
U opeanuzayuu npouzeoocmea’”)

[IpuBeneHbI pe3yabTaThl UCCIEAOBAHUS 10 MOA00PY MapaMEeTPOB ajJMa3HOTO DIEKTPOXUMHU-
YEeCKOro HITU(OBAHMS TUIOCKUX 00Pa3LoB METOYHBIX YILIOTHEHHUH.

KiroueBble cj1oBa: IIETOYHOE YIUIOTHEHUE, aJIMa3HOC JJICKTPOXUMUYECKOEC I]_U'II/I(l)OBaHI/IC,
TIOBBIIICHHUEC KCCTKOCTH.
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BOMNPOCbI TEXHOJIOIMA

RESEARCH ON THE ELECTRODIAMOND GRINDING PROCESS OF THE ELASTIC MEMBERS OF
BRUSH SEALS. V.L.Yuriev, Dr.Techn.Sc, V.A.Gribanovsky, Cand.Techn.Sc, S.V.Starochkina,
L. A.Afanasieva.

Results of research on selection of electrochemical diamond grinding parameters for flat
samples of brush seals are presented.

Keywords: brush seal, electrochemical diamond grinding, stiffening effect.

YUCJIIEHHO-3KCHNEPUMEHTAJIBHBIN METO/I
MOJAEJIUPOBAHUA TPOUECCOB MACCOIIEPEHOCA

N ONNPEJAEJIEHUSA TOJLIUHBI ITIOKPBITUSA

NP BAKYYMHOMH MOHHO-IIJIASMEHHOM OBPABOTKE

B.B.Ilhuxynos, xano. mexu. nayk (OAO “Hayuonanvhwiii uncmumym
ABUAYUOHHBIX MEXHON02ULL ")

Ha ocnHose SKCIICPUMCHTAJIbHBIX NAaHHBIX, MOJMYYCHHBIX C INOMOLIBIO CHCHHUAIIBHBIX 06pa3—
HOB—CBHHCTGHeﬁ, MMOCTPOCHA MaTeMaTH4eCKas MOJCJIb MPOLECCOB MACCONCPCHOCAa U POCTa
MNOKPBITUS, MO3BOJAOIIAA ONPCACIIUTD TOJIIWHY IMOKPBITHA HAa MHMOBCPXHOCTU ACTAIU, ABUXKY-
Iieics B IUIa3MEHHOM IIOTOKE I10 HpOH3BOHLHOI>'I TPACKTOPUU.

KuioueBble ¢JI0Ba: YHCIIEHHO-IKCTIEPUMEHTAIFHBIA METO]] HCCIIEeIOBAHNS, 00pa3IbI-CBHIE-
TeNH, TIa3MEHHBIE TOTOKH, MAaCcCOTIEPEHOC, TOMIINHA MTOKPBITHS, BEKTOP-(PYHKINS MaKCHMallhb-
HOHM CKOPOCTH POCTa MOKPBITHS, JTWHUN YPOBHS, TPATUEHT, INHUN HANCKOPEHIIETO YOBIBAaHHS
(hyHKIIMH, anIpOKCHMAITHSI.

NUMERICALLY EXPERIMENTAL ANALYSIS OF MODELING MASS TRANSFER PROCESSES AND
DETERMINATION OF THE COATING THICKNESS UNDER VACUUM ION-PLASMA PROCESSING.
V.V.Plikhunov, Cand.Techn.Sc.

Based on experimental data obtained using special reference specimens, a mathematical mo-
del of mass transfer processes and coating growth has been constructed. It permits to determine
coating thickness on the surface of a part moving through the plasma stream in an arbitrary path.

Keywords: numerically experimental analysis, reference specimens, plasma streams, mass
transfer, coating thickness, vector function of the maximum rate of coating growth, level lines,
gradient, lines of the quickest function decrease, approximation.
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OLHEHKA MACJTOEMKOCTH KOJIELL
IHNNAPUKOIIOAIINUITHUKOB, ObPABOTAHHBIX
JAUCKPETHBIM BUBPAIIMOHHBIM PE3SAHUEM

b.C.Opnos, xano. mexu. nayx, A.A.CKpunkun, 00Km. mexu. Hayx,
H.B.Epmonvuesa (Capamogckuti 20Cy0apcmeeHublll mexHUYecKull YHUueepCument)

HpI/IBeI[eHI:I 3aBHCHUMOCTU OOBEMHBIX rnapamMeTpoB MHKpopenLe(ba MOBCPXHOCTH KOJICI IIa-
PUKOTIOJUIUITHUKOB METOJOM AUCKPETHOI'O BI/I6paHI/IOHHOFO pe3aHud OT pCKUMOB O6pa6OTKI/I u
APYTHUX TEXHOJIOTUYCCKUX (l)aKTOpOB.

Ki1roueBble ci10Ba: 4acTUYHO PEryspHBIA MUKpopenbed, napaMeTpbl MUKpopenbeda, auc-
KpPETHOE BUOPAILIMOHHOE Pe3aHue, MacI0EMKOCTh, IIAPUKOIIOAIIUITHUK.

EVALUATION OF THE OIL ABSORPTION OF BALL RACES PROCESSED BY DISCRETE
VIBRATORY CUTTING. B.S.Orlov, Cand.Techn.Sc, A.A.Skripkin, Dr.Techn.Sc,
N.V.Ermol’ cheva.

Dependencies for formation of volumetric microrelief parameters of ball race surfaces by
a discrete vibratory cutting method on process conditions and other manufacturing factors are
presented.

Keywords: partially regular microrelief, microrelief parameters, discrete vibratory cutting,
oil absorption, ball bearing.

MATEPWAIBI N METATNYPTNA

3AKOHOMEPHOCTHY MOBEJAEHUS B JTE®OPMALIUN
B ABUALIMOHHBIX CTEKJIAX U3 JUHEWHBIX U
MONMEPEYHOCHIUTBLIX MTOJUMEPOB

IMPU 3HAKOMEPEMEHHBIX HATPYKEHUSX

I'M.Xapumonoe, xano. mexu. nayx, O.H.Xumpoea (PI'VII “JIMU um. M.M. I po-
moea”), H.O.Axoenes, B.C.Epacos, kano. mexn. nayx (@I'VII “BUAM” I'HL] PD)

WznoxxeHsl pe3yabTaThl SKCIEPUMEHTAIBHBIX HCCIICAOBAHUN 3aKOHOMEPHOCTEH pa3BUTHA U
BOCCTaHOBJICHUS BbICOKO3IacTuueckux (BD) nedopmanuii npy 3HaKonepeMeHHOM HarpyKeHUH
ABUALIMOHHBIX CTEKOJI U3 JIMHEHHBIX U IIONEPEYHOCIINTHIX HOIUMEPOB U OIUMEPOB ¢ YACTUIHO
CUIMTON CTPYKTYpPOH.

KuroueBble €JI0Ba: OprcTEKio, 3HAKOINEPEMEHHOE HArpy:KE€HHE, BBICOKOIACTHUECKas [e-
(dopmarusi, MOBBILIEHHAS] TEMIIEPATYPa, MOIYJIb YIPYTOCTH.
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MATEPUANBI U METAJINYPIUA

MECHANISM OF BEHAVIOUR OF HIGHLY ELASTIC DEFORMATION IN AIRCRAFT WINDOWS
MADE OF LINEAR AND CROSS-LINKED POLYMERS UNDER ALTERNATING LOADING.
G.M.Haritonov, Cand.Techn.Sc, O.1.Hitrova, N.O.Yakovlev, V.S.Erasov, Cand.Techn.Sc.

Results of experimental investigation into the mechanism of highly elastic deformation
development and rebound under alternating loading of the aircraft windows made of linear and
cross-linked polymers as well as polymers with partially linked structure are presented.

Keywords: plexiglas, alternating loading, highly elastic deformation, elevated temperature,
modulus of elasticity.

OINPEJAEJIEHUE ITOPUCTOCTHU YIUVIEIINTIACTUKOB
B ABUAKOHCTPYKIUSAX JIASBEPHO-AKYCTUHUYECKUM
CIHIOCOBOM VIJIBTPAZBYKOBOI'O KOHTPOJIA

B.B.Mypawos, ookm. mexu. nayk (@I'VII “BUAM” I'HI] P®D)

ITopucrocTh yryemnacTuka onpenesiercs N0 KOPpesiUOHHOM CBA3U OObEMHOIO COAEpIKa-
HUS TIOP C HOPMUPOBAHHOHN BETMYMHON SHEPTUH CTPYKTYpHOTO IrymMa. OTHOCHTENbHAS TIOTPell-
HOCTb OIPEENIEHUS] TOPUCTOCTH YIVICTIIIACTHKA MPETIOKEHHBIM METOAOM He Oornee £5 %.

KiioueBbie ciioBa: MOPUCTOCTD, YIJICIUIACTHUKMU, YHBTpaBBYKOBOﬁ MCTOA OTPaXCHUA, JIa3CP-

HO-aKYCTI/ILICCKI/Iﬁ CHOCO6, KOppCIAIUOHHAA CBA3b.

DETERMINATION OF THE CFRP POROSITY IN AIRCRAFT STRUCTURES USING
LASER-ACOUSTIC MODE OF THE ULTRASONIC INSPECTION. V. V.Murashov, Dr.Techn.Sc.

The CFRP porosity is determined by the previously defined correlation between the pores
volume content and the standardized energy value of the structural sound. The relative error of
the CFRP porosity determination by the suggested method is no more than +5 %.

Keywords: porosity, carbon fiber reinforced plastics (CFRPs), ultrasound reflection method,
laser-acoustic mode, correlation.
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KAYECTBO, HAOEXHOCTb,
PECYPC

AHAJIN3 XAPAKTEPUCTHUK KOPPO3MOHHBIX NOBPEXKJIEHUI,
HEOBXOJIUMBbBIX JJ51 OHEHKHA OCTATOYHOM YCTAJIOCTHOH
JIOJTOBEUHOCTU ABUALIMOHHBIX KOHCTPYKIIUI

B.K.benoe, ookm. mexu. nayk, A.H.Tumogpees
(@I'VII “Cu6HHA um. C.A. Yannvieuna™)

OmnpezeneHsl OCHOBHBIE TapaMETPhl KOPPO3HOHHBIX TOBPEXKICHHUH, W3MEPEHHS KOTOPBIX
HEOOXOAMMBI ISl pacdeTa OCTAaTOYHOTO pecypca KOHCTPYKIHUH. I TOBBIMIEHWS TOYHOCTH
OIIEHKH B JIOTIOJTHEHWE K IIyOMHE MTOBPEXKACHUS CIEeIyeT yUUTHIBATh U IUIOMIAIb TOBPEXKICHNS.

KiioueBble ¢JI0OBa: aBUAIMOHHBIC KOHCTPYKIHH, KOPPO3Us, KPUTEPU MOBPEKIACHUMN, pe-
cypc.

ANALYSIS OF THE CORROSIVE DAMAGE CHARACTERISTICS NECESSARY FOR ASSESSMENT
OF THE RESIDUAL FATIGUE LIFE OF AIRCRAFT STRUCTURES. V.K.Belov, Dr.1echn.Sc,
A.N.Timofeev.

Basic parameters of corrosive damages, the measurements of which are necessary for calcu-
lation of the residual life of a structure, have been determined. To improve assessment accuracy
further to the damage depth, the damage area should be considered.

Keywords: aircraft structures, corrosion, damage criterion, life time.

IMPOYHOCTH 3AMKOBBIX COEJJMHEHUH JIOITATOK
KOMIIPECCOPA IIPU HUK/IMYECKOM HAT'PY’KEHHUU

A.H.Ilemyxoe, ooxm. mexu. nayk, FO.H.Ilagnoe, kano. mexu. nayk, Xaunz Mun
(“MATHU” — PI'TY um. K.3. {uonkoeckozo)

PaccmoTpensl 0COOEHHOCTH pa3pylIeHNH 3aMKOBBIX COETMHEHHI JIOMATOK KOMITpeccopa Mmpu
UKINYECKOM HarpykeHud. OCBEIIeHbI BOMPOCH CONPOTUBIECHUS MaJOLMKIOBON ycTajJocTu
3aMKOB JIONATOK MPH MOBBILIIEHHBIX TEMIIEpaTypax.

KiroueBble ciioBa: MIPOYHOCTD, JIOIIATKH KOMIIpECCOPA, 3aMKOBbIC COCANHCHN A, MaJIOLUKIIO-
Basg yCTaJIOCTb.

THE STRENGTH OF INTERLOCKING JOINTS OF COMPRESSOR BLADES UNDER CYCLIC
LOADING. A.N.Petuhov, Dr.Techn.Sc, Yu.l.Pavlov, Cand.Techn.Sc, Khaing Min.

Destruction characteristics of the interlocking joints of compressor blades under cyclic
loading are examined. Problems of resistance of the blade interlocks to low-cycle fatigue at
elevated temperatures are discussed.

Keywords: strength, compressor blade, interlock, low-cycle fatigue.
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OKOHOMWKA N OPTAHU3ALUNA
NMPON3BOOCTBA

K BOITPOCY O CTPATETMYECKOM PA3ZBUTHUH
KPYIHHHOI'O OBOPOHHOI'O NPEAIIPUATHUA
B YCJIOBUSIX HECTAIIMOHAPHOCTHU BHEIIIHEHN CPE/JbI

A.H. Ilexapw, kano. mexu. nayk, A.B.Knumoe (Komcomonvckoe-na-Amype
asuayuorHoe npouzsoocmeenroe ooveounenue um. FO.A. Iacapuna)

PaccMoTpeHbl Hay4YHO-TIPAKTHUECKHUE MOIXOJbI K pa3pabOTKe CTpaTeruy Pa3BUTHUS KPYITHO-
ro NPEANPHUSITHSI 000POHHO-IIPOMBIILJICHHOIO KOMILUICKCA B YCJIOBHSX SKOHOMHYECKOW HECTa-
OWILHOCTH.

KiroueBbie ciioBa: CTPATCruuCCKOC MIAaHUPOBAHUC, HOpT(beJ'IB 3aKa30B, 060p0HHO-HpOMBIH_I-
JICHHBIN KOMIUICKC, MAPKETHUHI'OBAasA CTpATCrusi, I‘OCY)IapCTBeHHLIﬁ 060p0HHLIﬁ 3aKas.

ON STRATEGIC DEVELOPMENT OF A LARGE DEFENCE ENTERPRISE UNDER INSTABILITY
OF EXTERNAL ENVIRONMENT. A4.I.Pekarsh, Cand.Techn.Sc, A.V.Klimov.

Theoretical and practical approaches to working out a strategy for development of a large
enterprise of defense industry complex under conditions of economic instability are considered.

Keywords: strategic planning, backlog of orders, defense industry complex, marketing stra-
tegy, state defense order.

OCHOBBI KOHIIEITYAJIbLHOT'O MOJIEJIMPOBAHUS
KOMIIJIEKCHOHU NTH®OPMAIIMOHHOM CUCTEMBI
YIIPABJEHUS EJJUHUYHBIM U MEJKOCEPUMHBIM
ITPON3BOJICTBOM ABUAAT'PETATOB

U.B.Ilpunenckuit, kano. mexu. nayk (Camapcroe npeonpusmue OAO “Asua-
acpecam”), A.A.Munenkos, kano. mexu. Hayk (OAO “HayuonanvHolii uHcmumym
ABUAYUOHHBIX MeXHOoNo2Ull)

Pa3paborana oCHOBa KOHIENTYalIbHOTO MOJEIUPOBAHMS KOMILICKCHONH HH()OPMAIMOHHOM
CUCTEMBI npennpustus. KoHrenuys sSBisieTcss OCHOBOM Il pa3pabOTKU OpraHU3YIONMUX JTOKY-
MeHTOB ¢yHknuonupoanuss KUC, TexHUUecKHX 3a/JlaHuii Ha BHEApPEHHE (DYHKIIMOHAIBHBIX
MOZYJIEH.

KuioueBble ci10Ba: aBUAIIOHHBIC arperaTsl, HHPOPMAaIlMOHHAS CUCTEMa, €IMHOE MPOCTPaH-
CTBO, CTPYKTYPHBIH MOAYIb, DYHKIIMOHAIBEHBIA MOJTYTb.
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THE FUNDAMENTALS OF CONCEPTUAL MODELING OF AN INTEGRATED DATA SYSTEM
FOR CONTROLLING SINGLE-PIECE AND SMALL BRANCH PRODUCTION OF AVIATION
COMPONENTS. [ V.Prilepskiy, Cand.Techn.Sc, A.A.Minenkov, Cand.Techn.Sc.

A basis for conceptual modeling of a plant integrated data system has been worked out. The
concept is a foundation for development of the regulations on the IDS units operation, technical
assignments for introduction of the IDS functional modules.

Keywords: aviation components, data system, common (information) space, structural mo-
dule, functional module.

CTPYKTYPHBIN NOJAXO0OJ K ABTOMATU3UPOBAHHOMY
HNPOEKTUPOBAHUIO TEXHOJIOI'MYECKUX MPOLECCOB
MMPOU3BOJACTBA ADPOKOCMHWYECKOH TEXHUKHA

A.B.Topnaues, kano. mexu. nayk (“MATHU” — PI'TY um. K.D. [{uonkosckoeo)

PaccmaTpuBaeTcst OMH U3 TOAXO0B K PEIIEHHUIO 3a/1a4 TEXHOJIOTHIECKOTO IPOEKTHPOBAHHUS,
peaHHSOBaHHBIﬁ ITyTEM KOMITJIEKCHOT'O MOJCIINPOBAHUSA H3,ZIeHI/II>'I, HpOH3BOJICTBeHHOI7[ CHUCTEMBI U
HPOIECCOB MPOM3BOICTBA a9POKOCMHUYCCKON TEXHUKH.

KiroueBble ¢jI0Ba: TEXHOJIOIMYECKOE MPOCKTUPOBAHUE, IPOMU3BOACTBCHHAA CUCTEMA, ITPO-
LECChl MPOU3BOACTBA.

STRUCTURAL APPROACH TO THE COMPUTER-AIDED PROCESS PLANNING FOR
MANUFACTURING AEROSPACE ENGINEERING. A.V.Torpachev, Cand.Techn.Sc.

The article considers one of the approaches to the solution of the process planning problems,
realized by complex modeling of products, manufacturing system and processes of the acrospace
engineering production.

Keywords: process planning, manufacturing system, production processes.

TTpowy cnosa. ..

MHNPOBJIEMBI B TIOATI'OTOBKE CIHHELIUAJIMCTOB
JIJIS1 IPEJJPUSTUN MAILIMHOCTPOEHUS

B.B.Kpvimos, ookm. mexu. nayk, B.H.Mawikoe, kano. mexH. HayK
(@I'VII «HIII] 2azomypbocmpoenus “Cantom )

PROBLEMS IN TRAINING OF SPECIALISTS FOR MECHANICAL ENGINEERING ENTERPRISES.
V.V.Krymov, Dr.Techn.Sc, V.N.Mashkov, Cand.Techn.Sc.
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