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HueropofcKkuii rocyaapcTBEHHbI Tex-
Huyeckuit yuuepcutet um. P.E. Anekceesa
(HITY), oTmevatowmit 100-neTHHUit to6uneil B
2017 rogy, ABNAGTCA OGHUM U3 CTapenwwmnx
W KpyNHERLWMX MHXeHepHbIX By30B Poccum.
HITY BxoauT B Ton-100 By308 Poccuu no
penTuHry «Mutepcdakc PA» n B Ton-100
By30B Poccumn no pentuHry «3kcnept PAx».
YHuBepcuTeT ABnAeTCA ONOpHbLIM By30oM [K
«Pocaromy, MK «06beguHeHHas cypocTpo-
uTenbHas Kopnopaumsy, «06veguHeHHas
aBMaCTpouUTeIbHasA KOPMNOPALMAY, FONOBHLIM
By30M (no peweHuio MATATI) no nogroToBke
KaapoB Ana aToMHoM oTpacau no Espasui-
ckomy pervoHy. HITY — unen accouuatum
TEXHUYECKUX YHUBEPCUTETOB M acCcoLMaLIMm
UHXeHepHoro o6pasosaHus Poccuu.

Ctpaterus passuTtus By3a 6asupyert-
CA Ha B3aMMOLENCTBUU C KPyNHeHWwmnmm
rocKkoprnopauusamu u npegnpusaTuamu pe-
aNbHOTO CEKTOPa IKOHOMUKM, B TOM YUCTIEe:
Pocatom, PoctexHonoruu, PocanekTpoHuka,
06beauHeHHas cynoCTpOUTENbHAA KOp-
nopauus, 06befMHEHHAsA aBUALMOHHAS
KOpropawuus, C KOTOPbIMU 3aK/04YeHbl re-
HepasbHble COrnalleHns 0 B3aMMoaencTBnu
W napTHepcTBe.

Crpateruyeckoii yensto HITY um P.E.
AnekceeBa B 06/1aCTU Hay4YHbIX UCCIELOBa-
HUI ABNAETCA BbINONHEHUE QYHAAMEHTANb-
HbIX U NPUKNALHbIX PaboT, HanpaBiEHHbIX
Ha CO3AaHue W peann3aumnio MHHOBALMOH-
HbIX pa3paboTOK U TEXHONOTUIi B UHTepecax
peanbHoro cektopa 3KOHoMUKK. [locTuxe-
HMEe NOCTABNEHHOM Lienn ocyllecTBAsAeTCs
yepe3 peanu3auuio Nporpamm pasBUTUSA
WHHOBALMOHHOTO KOMMJEKCA TEXHUYECKOTO
VHWUBEPCUTETA, B YACTHOCTU:

— «[lporpammbl pa3sBuUTMA MHHOBALMU-
OHHoro Komnnekca HITY», obecneunsueit
VCKOPEHHOE pa3BUTME OCHOBHbIX Hay4YHO-
TEXHUYECKMUX U TEXHONOTNYECKUX Hanpas-
NEHUN, TaKUX KaK ALEpHble TEXHONOMUMK,
3Hepro3deKTUBHbIE TEXHOAOTUM, TPAHC-
NOPTHble TEXHONOTUW, HAHO3IEKTPOHHbIE
CUCTEMbI, MaTepuanbl U TEXHONOMMU ANs
aTOMHOTO U 3HEeproMalMHOCTPOEHUS;

Pekrtop HITY um. P.E. Anekceesa,
npoceccop C.M. imutpues

— «[porpamMmbl CTpaTernyeckoro pas-
BUTUA HWUXKEropoACKoro rocyaapcTBeHHOro
TexHWyeckoro yHueepcuteta um. P.E. Anek-
ceeBa Ha 2012-2016 rogply, 3aKpennsioLen
NUANPYIOLLME NO3ULMN YHUBEPCUTETA B NOA-
FOTOBKE MHXEHEePHbIX KafpOB A1 NPOMbILL-
NIEHHOTO CEeKTopa 3KOHOMMWKW PEruoHa, B
NpoBefeHNN HayYHbIX UCCNefoBaHWUi No
NPUOPUTETHBIM HaNpPaBeHUAM, B MHTerpa-
uun 06pazoBaHus, Hayku n busHeca.

B HITY um P.E. AnekceeBa peicTByet
19 HayYHbIX WKoON.

B peanusauum HayyHO-WHHOBALMOH-
HbIX NPOEKTOB YHUBEPCUTET COTPYAHMYAET
C BeAyLWMUMN MUPOBLIMU MHCTUTYTaMU W
NpeanpuATUAMK, CPeAn KoTopbix: faep-
Hblit uHCTUTYT (KuTai), TuccenKpynn Al
(TepmaHus), KHopp-bpem3se (Benrpus), MSC
Software (fepmanus), RDW (Tonnangus),
LIMO GmbH (Tepmanus) u ap.

Hanbonee 3HaYUMbIMU MHHOBALMOH-
HbIMU NpoekTamu, peanusyembimu HITY
um. P.E. AnekceeBa B COTpyAHMYeCTBe C
npeanpuUATUAMU U opraHusaumuamu Poccuu,
ABNAIOTCA:
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— uccneoBaHusA No TMAPOAMHAMUKE U
Tennou3nke OCHOBHOMO 060PYAOBAHMA
AAEPHbIX IHEPreTUYECKUX YCTaHOBOK;

— pa3paboTka Hay4HO-TEXHUYECKNX OC-
HOB BbICOKOTEMMEPATYPHbIX TEXHONOTUI C
UCrONb30BAHWUEM PACNIABOB TAXKENbIX KUA-
KWUX METaNNOB 1 CONEN ANA IHEPreTUYECKUX
YCTAHOBOK C peaKTopaMmu JiefleHns u pe-
aKTOpaMu ynpasasieMoro TepMosafAepHOro
CUHTe3a;

— pa3paboTKa HOBOTO MOKOJIEHUS KO-
NOTUYHBIX, pecypcocbeperaiowmx, Nerkux
KOMMepyecKux aBToMobueil (B pamkax pe-
anu3auuu MNoctaHosneHus MpasutenbcTea
P® N2 218 coBmecTHO ¢ [K «TA3»);

— pa3paboTKa ¥ co3faHue UHTErpupo-
BaHHbIX Mojyneil LUMdpoBoit 06paboTKM
CUrHana ¢ YHUKanbHbIMU XapakTepucTUKamu
Oona NnpuMeHeHua B TPAHCNOPTHbLIX, aBUa-
LLMOHHO-KOCMUYECKNUX U 3HEPreTuyecKux
CUCTEMax MMPOBOTO YPOBHSA (B paMKax pe-
anu3auuu MNoctaHosneHus MpasutenbcTea
P® Ne 218 B koonepauuu ¢ 3A0 «Munanap»);

— pa3paboTKa TeparepLoBbIX CBEPXBbI-
COKOYYBCTBUTENIbHbIX NPUHUMAIOLWKX CU-
CTEM AN PAZiMOACTPOHOMUM U KOCMUYECKNX
muccuit (B pamkax peanusauuu loctaHos-
nenus Mpasutensctea PO Ne 220);

— CO3[laHue YHUKaNbHOW LNdpoBON
TpaHchopmaTopHoi nogctaHuyuu 10/0,4 kB;

— CO3[laHu1e TeXHONornit 1 annaparos
ANSA NONYYeHUA CBEPXYUCTbIX BELECTB.

B By3e pfeiicTyeT 3 deKTUBHAA CUCTEMA
NOLAEPKKN U NPOBEAEHMUSA HAyYHbIX UCCe-
[LOBaHMiA, pa3paboToK, OXpaHbl Pe3ysbTaToB
WHTENNEKTYaNbHOW [eATeNbHOCTH, TPaHC-
thepa TexHoONOrMiA.

Hukeropopckui
rocyAapCTBeHHbIN TEXHUYECKUIA
yHusepcutet um. P.E. AnekceeBa
Tenecpon: (831) 436-63-12
hakc: (831) 436-24-11

E-mail: nauka@nntu.nnov.ru
www.nntu.ru



Nizhny Novgorod State Technical Uni-
versity n. a. R.E. Alekseev (NNSTU) which
will celebrate its 100th anniversary in 2017
is one of the oldest and largest engineering
universities in Russia. NNSTU is included
in the Top 100 universities in Russia rated
by «Interfax RA» and in the Top 100 uni-
versities in Russia rated by «Expert RA».
The University is the basic university for
Rosatom, United Shipbuilding Corporation,
United Aircraft Corporation and the main
university (according to the decision of
IAEA) in the sphere of training for the nu-
clear industry in Eurasian region. NNSTU
is a member of Association of Engineering
Education in Russia.

NNSTU development strategy is based
on interaction with the largest state cor-
porations and enterprises in the real sector
of economy including Rosatom, Russian
Technologies, Russian Electronics, United
Shipbuilding Corporation, ‘United Aircraft
Corporation.

NNSTU strategic goal in the sphere of
scientific research is to perform basic and ap-
plied work aimed at creation and implementa-
tion of innovative products and technologies
for the real sector of economy. Achieving this
goalis realized through the implementation
of programs for development of the technical
university innovative complex:

- «Programs of development of NNSTU
innovation complex» to ensure acceler-
ated development of basic scientific,
technical and technological areas, such
as nuclear technologies, power efficient
technologies, transportation technolo-
gies, nanoelectronic systems, materials
and technologies for nuclear and energy
engineering;

- «Programs of Strategic Development
of Nizhny Novgorod State Technical Uni-
versity n. a. R.E. Alekseev for 2012-2016»
which strengthen the leading position of
the university in the sphere of training
engineers for the industrial sector of the
regional economy, in scientific research on

priority areas, in integration of education,
science and business.

NNSTU has 19 scientific schools.

In the sphere of realization of scientific
and innovative projects the university col-
laborates with the leading international
institutions and companies, including: Nu-
clear Power Institute (China), ThyssenKrupp
AG (Germany), Knorr-Bremse (Hungary),
MSC Software (Germany), RDW (Nether-
lands), LIMO GmbH (Germany), etc.

The most significant innovation pro-
jects implemented by NNSTU together with
Russian enterprises and organizations are:

- research on hydrodynamics and ther-
mal physics of the main equipment of nu-
clear power plants;

- development of scientific and techni-
cal bases of high-temperature technologies
using melt of heavy liquid metals and salts
for power plants with fission reactors and
reactors of controlled nuclear fusion;

- development of a new generation of
ecological resource-saving, light commer-
cial vehicles (within the RF Government
Decree Ne 218 together with GAS);

- design and development of integrated
modules of digital signal processing with

unique characteristics for using in world-
class transportation, aerospace and energy
systems (as a part of the RF Government
Decree Ne 218 together with JSC «Milandry);

— development of THz ultrahigh sensi-
tive receiving systems for radio astronomy
and space missions (as a part of the RF
Government Decree N2 220);

— creation of a unique digital trans-
former substation 10/0,4 kV;

— creation of technologies and devices
for ultrapure substances.

The university has an effective system
to support and conduct research, develop-
ment, protection of intellectual property,
technology transfer.

Nizhny Novgorod

State Technical University
n.a. R.E. Alexeev

Telephone: (831) 436-63-12
Fax: (831) 436-24-11
E-mail: nauka@nntu.nnov.ru
www.nntu.ru






ATOMHas 3HepreTUKa U 3J1IeKTPOTEXHMKA
Nuclear Power Engineering and Electrical Engineering

KopabnecrpoeHue n MawmMHOCTpoeHUe
Shipbuilding and Machine Building

MeTannoo6paboTKa u cBapKa
Metalworking and Welding

MeTtannyprus
Metallurgy

XuMuyeckume TexHoN0rumn
Chemical Technologies

INeKTPOHHAA TeXHUKA, PaAMOTEXHMKA U NPUOOPOCTPOEHHE
Electronic Engineering, Radio Engineering and Instrument Making
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CTEH], UCCJIELOBAHUA TEIUIOTMIPABJINKA
IIOTOKA TEIJIOHOCUTEJIA B OCHOBHOM
OBOPYJOBAHUU ANEPHBIX
JHEPTETUYECKUX YCTAHOBOK

RESEARCH INSTALLATION

OF THERMAL HYDRAULICS OF THE COOLANT
FLOW IN THE MAIN EQUIPMENT

OF NUCLEAR POWER PLANTS



HA3HAYEHME

ONUCAHME

Kacdeppa «ATomHble

M TennoBble CTaHLMU»
KoHTaKTHOe nuuo:

A.T.H., npodeccop C.M. imutpues
TenedoH: (831) 436-63-53
E-mail: ftf@nntu.nnov.ru

PURPOSE

DESCRIPTION

«Nuclear and thermal power stations»
Department

Contact name: Prof. S.M. Dmitriev
Telephone: (831) 436-63-53

E-mail: ftf@nntu.nnov.ru

ApanTauus CFD KofoB K ONMCAHMIO NPOLECCOB CMELEHNUs U30TEPMUYECKUX U HEU3O-
TEPMUYECKUX NOTOKOB B AAEPHBIX IHEPTeTUYECKUX YCTAHOBKAX U UX BHEAPeHUe B NPaKTUKY
pacyeTHoro 060CHOBaHUA PeakTOpHbIX ycTaHoBOK. 06ecneyeHne paboTocnocobHoCTH ycTa-
HOBKM NpW HEMCNPABHOCTU OTAENLHOTO 060pYA0BAHMS.

JKCnepUMeHTaNbHOE UCCNef0BaHNE NPOLECCOB CMELEeHUA Ha AeACTBYIOWEN YCTaHOBKE
NPaKTUYECKN HEBO3MOXHO, MO3TOMY aKTya/lbHbIM ABAAETCA HanpaBieHWE UCMNOJb30BaHMUA
nporpamm BblyucauTenbHoit ruppoguHamukn (CFD) ans aHanu3a HeM30TepMUYECKMUX MOTOKOB
B PEaKTOPHbBIX YCTaHOBKAX.

CTeHp onA UCCNefoBaHUA CMELlEeHMA NOTOKOB TEMNIOHOCUTENS B MOJENAX TeNN00OMeH-
HOro 060pYAOBaHUS AJEPHbIX IHEPreTUYECKUX YCTAHOBOK NO3BOJIUT CHATb OrpaHUYEHUS
no BeNMYMHe «MaclTabHOro GakTopa» M NpPeBOCXOAUT 3apybexHble aHanoru. N3mepeHus
Ha CTeHAe OyAyT BbINONHATLCA C UCMONb30BAHMEM NIa3ePHbIX U TEMNOBU3UOHHBIX METOAO0B,
KOHYKTOMETPUYECKUX AATYUKOB.

IKCnepuMeHTaNbHBIA CTEHA NPeACTaBNAET 060 [BYXKOHTYPHYIO CUCTEMY C KTOPAYUM»
1 OXNAXJAK0WMM KOHTYPaMK. B kayecTBe 3KCNepuMMeHTabHO MOAENN UCMONb3YETCA MOAENb
AAEPHOrO peakTopa, OCHALLEHHAsA UMUTATOPOM aKTUBHOW 30Hbl, KONbLIEBbLIM 3330POM, CMECU-
TeNbHbIMU Kamepamu. [laHHas IKCnepuMeHTaNbHasA MOAENb CHAGXKEHA KOHAYKTOMETPUYECKUMM
JaTYMKAMUK, U3MEPSAIOWMMN 3NEKTPONPOBOAUMOCTL CPeAbl B KOMbLEBOM 33a30pe U Kamepax
cMelweHnsa. Ha 0CHOBAHMM NOMYYEHHBIX PE3YNbTaTOB IKCNEPUMEHTANbHBIX UCCNEA0BAHUI B
YKa3aHHbIX 30HaX MOLENN PEaKTOPa MOXHO KOJNMYECTBEHHO OLLEHUTb NMPOLECCH CMeLeHus
M30TEPMUYECKUX NOTOKOB TENJIOHOCUTENSA C Pa3/IMYHON 3EKTPONPOBOAMMOCTbIO. 3HAYEHUA
3/1eKTPONPOBOJMMOCTY CMELIMBAIOLMX NOTOKOB GYAYT CPABHMBATLCA C PaCYeTHbIMU 3Haye-
HUAMU ans BepudUKaLMKU PacyYeTHbIX NPOrpaMM TPEXMEPHOTO MOLENNPOBAHUSA.

CreHp umeet B cebe 06opynoBaHue U obecneymBaeT ciefyiolne napameTpbl:

e 3N1eKTpoHarpesarenu MowHocToio 1 MBT;

e 0XnaguTenb mouwHocTtbio 1 MBT;

e HaCcoCHOe 1 KoMnpeccopHoe 060pyaoBaHue, obecneynBalolee pacxos TenaoHoCUTens
1o 200 1/y;

e €MKOCTb 3anaca Bojbl 06bemMoM 3 M3;

e eMKOCTh 3anaca Bojbl o6bemom 10 m3;

e KOMMeHcaTop faBneHus obbemom 1 m3;

e CPEe/ACTBA NPUrOTOBAEHUA UCCNef0BaATeNbCKUX PACTBOPOB NPU CMeLWeHUN U30TepMu-
YeCKMX NOTOKOB Pa3HOW MJOTHOCTH;

e aBTOMATM3MPOBAHHAA CUCTEMA YNPABNEHMUSA CTEHAOM.

Adaptation of CFD codes to describe mixing processes of isothermal and non-isothermal
flows in nuclear power plants and theirimplementation in practice of calculation justification
of reactor facilities. Performance assurance of installation during separate equipment failure.

Experimental study of mixing processes on the current installation is almost impossible,
that is why it is preferable to use computational hydrodynamics software (CFD) for the
analysis of non-isothermal flows in reactor facilities.

Research installation of mixing of coolant flows in models of heat exchange equipment
for nuclear power plants will remove restrictions on the size of «scaling factor» and exceed
foreign analogs. Measurements on the installation will be carried out with the use of laser
and thermal imaging methods, conductometric sensors.

Experimental installation is a two-circuit system with «hot» and cooling circuits. The
experimental model is a nuclear reactor model with core simulators, annular gap, mixing
chambers. This experimental model is equipped with conductivity sensors measuring elec-
trical conductivity of the medium in annular space and mixing chambers. On the basis of
the experimental results in the mentioned zones of reactor model it is possible to assay
processes of mixing coolant isothermal flows with different electrical conductivity. The
values of electrical conductivity of mixing flows will be compared with the calculated values
for verification of calculated three-dimensional modeling software.

The installation has equipment and provides the following options:
electric heater (capacity 1 MW);
refrigerant (capacity 1 MW);
pumping and compressor equipment providing coolant flow to 200 t/h;
water storage capacity (3 m?);
water storage capacity (10 m®);
pressure compensator (1 m?);

e equipment of preparation of research fluids during mixing isothermal flows of dif-
ferent density;

e automated control system.



ATOMHA{ 3HEPTETUKA U 3JIEKTPOTEXHUKA
NUCLEAR POWER ENGINEERING AND ELECTRICAL ENGINEERING

OCEBOM HACOC

Ea S 5521 29

Ha oceBoit Hacoc ANA peaKTOpHOW YCTAaHOBKMU NONYYEH NaTeHT
N2 115959 / The patent N2 115959 on a propeller pump for a
nuclear power plant was obtained.

Yeprex obuiero Buaa oceoro Hacoca / Propeller pump drawing

PROPELLER PUMP



HA3HAYEHME

OMUCAHUE

Kacdepnpa «ATomMHbIe U TennoBble
CTaHUUMU»

KoHTaKTHOe niuL0:

A.T.H., npoeccop A.B. besHocoB
Tenedon: (831) 436-80-23
E-mail: beznosov@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Atomic and Thermals Plants
Department

Person of contact: A. V. Beznosov,
D.Sc. in Engineering, Professor
Contact number: (831) 436-80-23
E-mail: ftf@nntu.nnov.ru

Mepekayka TAXENbIX XKUAKOMETANIMYECKUX TENNOHOCUTENEN B LUPKYNALUOHHBIX
KOHTYpax sAepHbIX SHEPTeTUYECKUX YCTAHOBOK Ha ObICTPbIX HEUTPOHAX, TPUMEHUTENBHO
K TEXHONOTMSIM LBETHOI METaNNYpPrum U MeAULUHCKON TEXHUKU.

B HacToslee BpeMs B IHEPreTUKe, METANYPru1, MeAULUHCKON TEXHUKE U 4p. pas-
pabarbiBaOTCA HAYYHO-TEXHUYECKME OCHOBbI BbICOKOTEMNEPATYPHbIX TEXHONOTUI C UC-
NoNb30BaHMEM PACNNABOB TAKENbIX XKUAKUX METANIOB U Cofeil. B aTomMHoil 3HepreTuke 3To
3JHEpreTuyecKkue YCTaHoBKM C peakTopamu feneHus (CBUHEL, 3BTEKTUKA CBUHEL-BUCMYT); C
peaKTopamu ynpasasemMoro TEpMOALEPHOro CUHTE3a (Ans GNaHKeTOB — IBTEKTUKM CBUHEL-
NIUTUI, CBUHEL-BUCMYT, CBUHEL, NS AUBEPTOPA — rainil); C yCKOPUTENbHO-YNpaBse-
MbIMU CUCTEMAMU (3KUAKOMETANINYECKME MULIEHU — IBTEKTUKA CBUHEL-BUCMYT, Fanii).
B meTannypruu 3to aHeprocbeperatLLme BbICOKOTEMNEPATYPHbIE CUCTEMbI OXNIAKAEHNUS
CTabHbIX, YYTYHHBIX U OP. CMTKOB Ha CEPUIHBIX METaNNYPruyeckux nponu3BoACTBaX;
cucTeMa TpaHCNOPTUPOBKYM No TpyGONpoBOLaM pacnnaBoB cofeil MEXAY 3NeKTpoau3e-
pamMu — aNlOMUHUSA U MarHUs — ANS BBIFPY3KW UX U3 3NEKTPONU3EPOB B TPAHCMOPTHbIE
MOHKYCbl MM K MECTaM PasfnBKU. B MeAMLMHCKOI TEXHUKE 3TO CUCTEMbI OXNAKAEHNUS
KUOKUMU MeTannamn (3BTEKTUKON CBMHEL-BUCMYT W p.) PEHTTEHOBCKUX TpyBOK, no-
3BOIAIOLMX YNYYLWIUTL NOTPEOUTENLCKUE XaPAKTEPUCTUKM PEHTTEHOBCKUX annaparos.

[ins peweHns noctaBeHHbIX Npobnem coTpynHukamu kadenpbl 6bin paspaboTtaH u
CO3/iaH 0CEBOIl HACOC AN1A NEPEKAYKN TAXKENbIX KUAKOMETANIMYECKUX TeNIOHOCUTEN I
npu Temneparype go 550°C. Ero xapaktepuctuku: Hanop — 3,0 M.CT. CBUHLA; Pacxopa
150,0 m3/uac; ckopocTb BpalweHus Bana — 1800 06/MuH; paboyas cpefa — CBUHEL;
Temneparypa cBuHua go 550°C.

Liquid-metal coolant transferin circulating contours of nuclear power plants on fast
neutrons for purposes of nonferrous metallurgy and medical equipment.

Now scientific and technical principles of high-temperature technologies with
the use of molten heavy liquid metals and salts are developed in energy engineering,
metallurgy, medical equipment, etc. Power plants with fission reactors (lead, Pb-Bi);
controlled nuclear fusion reactor (for blankets - lead-lithium eutectics, lead-bismuth,
lead, for a divertor — gallium) are developed in atomic power engineering. Energy saving
and high-temperature cooling systems for steel, iron boules at the place of metallurgical
productions; pipe conveyance system of molten salts between bath tanks — aluminum
and magnesium — for their dump in transport montejuses or to shipping places.

X-ray tubes liquid metals (Pb-Bi) cooling systems allow to improve consumer char-
acteristics of x-ray devices are developed in medical equipment.

For the problems to solve the staff of department developed and created a liquid-
metal coolant propeller at a temperature up to 550°C. Its characteristics: pressure
- 3,0 mlc; displacement — 150,0 m3/hr; shaft speed — 1800 rpm; working fluid — lead;
temperature of lead is up to 550°C.
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[TPMB0PBI KOHTPOJIA YPOBHA MUOKOCTHU:
MHOI'0®A3HBIE PACXOZJOMEPHI

LIQUID LEVEL GAUGES:
MULTIPHASE FLOWMETERS



HA3HAYEHME

NPUMEHEHUE

®U3NYECKUE OCHOBbI

TEXHUYECKWUE XAPAKTEPUCTUKU
W NPUMEHEHUE

Kadepnpa «ApepHblie peakTopbl

M 3HepreTMyecKue YyCTaHOBKU»
KoHTakTHOE Nnuuo0:

A.T.H., npopeccop B.U. MenbHuKoB
Tenedhon: (831) 432-03-23
E-mail: melnikov@nntu.nnov.ru

PURPOSE

IMPLEMENTATION AREA

BASIC PHYSICS

TECHNICAL DATA AND APPLICATION

Nuclear Reactors and Power Plants
Department

Person of contact: V.I. Melnikov,
D.Sc. in Engineering, Professor
Contact number: (831) 432-03-23
E-mail: melnikov@nntu.nnov.ru

N3mepeHue n cUrHanmU3aumus ypoBHs XUAKOCTU B 3aKPbITbIX U OTKPBITHIX EMKOCTSX U
Tpy6onposogax. KoHTpons npoaykuuu HedTes06b6IBAIOWNX CKBAKMH.

B HedTexnMMYeCKON NPOMbILLNEHHOCTH, aTOMHO U TEMIOBO 3HEPreTUKe, Ha MOPCKUX
U pPeyYHbIX cynax.
ObecneynBaeTcs B3pbIBO3aLMTA, CEPTUDULUPOBAHO.

TexHonorms ocHoBaHa Ha MCNONb30BAHUM YNbTPA3BYKOBbLIX CTaJibHbIX BOJIHOBOAO0B,
MMKpOI‘IpOLLECCOpHOVI 3NEKTPOHUKU U TENA0CTONKOM Nbe30KepPaMUKH.

CepuiiHo Npou3BOANMbIE CUTHANM3ATOPbI YPOBHSA U YPOBHeMEpbI paboTatoT B fuana-
30He Temnepatyp ot -200 °C (B xuakom azote) fo0 +400 °C (B kMnAWMX HedTenpoayKTax).

B HacTosee BpemA co3faHbl CPeACTBAa KOHTPONA BbICOKOTO YPOBHSA 33 TEXHONOIU-
YeCKMMMW NpoLeccamMm B aTOMHOI U HedTera3oBoil oTpacnsx.

B Tom uucne:

= YpOBHEMEPbI A1 AEPHbIX PEAKTOPOB 4-T0 NOKONEHUSA, [N KOHTPONA KUNALEro
TENJIOHOCUTENS HAf AKTUBHOM 30HOM (YCTaHOBNEHbI B TEXHONOTMYecKoM MHCTUTYTe HUTH,
r. CocHoBblit bop JleHuHrpagckoit 06.);

= MHOrocasHble pacxofomepsbl TUNa «YnsTpadaoy», N03BoNA0LWME KOHTPONUPOBATH
NPOLYKLMI0 HedTef0ObIBAIOLLMX CKBAXMH: pacxo HedTu, Bofbl M NonyTHOro rasa (npo-
“3BOAMT Ap3amacckuil npubopocTponTenbHbIi 3aBoA, Huxeropoackas o6n.);

= MPOMbILIEHHbIE CUTHANM3ATOPbI XUAKOCTU U ypoBHeMepbl Tuna CXKY-1 (u3roTo-
sutens 000 «ANC-HH», HuxHuit HoBropog).

Measurement and indication of a liquid level in closed and open pools and pipelines.
Production control of oil-producers.

In petrochemical industry, nuclear and thermal power plants, on sea and river crafts.
Explosion protection, certificated.

The technology is based on use of ultrasonic steel wave guides, microprocessor
electronics and heat resistant piezoceramics.

Commercial liquid level detectors and gauges work in the range of temperatures
from — 200 °C (in the liquid nitrogen) to + 400°C (in the boiling oil products).

Now high level gauges for technological processes are created in nuclear and oil
and gas industries.

Among them:

» level gauges for the 4th generation nuclear reactors, for control of the boiling
coolant over an active zone (they are established at institute of technology NITI, Sos-
novy Bohr, Leningrad Region);

= multiphase flow meters «Ultraflowy, allowing to control production of oil-pro-
ducers: oil, water, gas flow (are made by Arzamas Instrument-Making Plant, the Nizhny
Novgorod Region);

» industrial liquid level detectors and gauges SZhU-1 (manufacturer: JSC AIS-NN,
Nizhny Novgorod).
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CACTEMBI JUCTAHIIUOHMPOBAHUA 1
[TEPEMENTMBAHNA B TEIUIOBBIAEJTALINX
CBEOPKAX AKTMBHBIX 30H BOJO-BOOAHBIX
AOEPHBIX PEAKTOPOB

SPACER AND MISSING SYSTEMS IN FUEL
ASSEMBLIES OF PWR CORES



HA3HAYEHME

OMUCAHUE

Kacdepnpa «ATomMHble U TennoBble
CTaHUUU»

KoHTakTHOE nuuo:

A.T.H., npodeccop C.M. imutpues
Tenedon: (831) 436-63-53
E-mail: ftf@nntu.nnov.ru

PURPOSE

DESCRIPTION

Atomic and Thermals Plants
Department

Person of contact: S.M. Dmitriev,
D.Sc. in Engineering, Professor
Contact number: (831) 436-63-53
E-mail: ftf@nntu.nnov.ru

JncTaHuMoHMpyoLWMe peleTky NpUMEHSIOTCA B TennoBblAenstowmux coopkax (TBC) u
Hanpas/eHbl HA UCKJKOYEHME BUBPALMM B MyUYKE TB3JIOB M KacaHUs 000104eK COCeHUX
3/IEMEHTOB, a TaKKe obecneynBaloT paBHOMEPHOE pacnpefesieHne pacxoia TeNIOHOCH-
TeNns BAOMb TB3/10B. [lepemelwnBaioLMe pelweTki N03BONSAIOT YAYYLWUTb NepeMellnBaHme
TENNOHOCUTENSA MEXLY COCeAHUMU AueiikaMmu 1 TypOynnM3upoBaTh NOTOK B Npefenax oT-
[EeNbHbIX AYEeK, BbipaBHUBasA TeMnepaTypbl (3HTaNbANUK) N0 CEYEHUI0 COOPOK, NOBbILWAS
3anacel 4o kpusuca tennootgayu B TBC.

YnyylweHue Tennoruapaeamyeckux xapakrepuctuk TBC MoxeT 6biTb JOCTUTHYTO Kak
pa3MelleHneM Ha AUCTAHLMOHUPYIOWMX peleTKax ONpeAeNeHHOro KONMYecTBa KOoH-
CTPYKTUBHBIX 3/1EMEHTOB-UHTEHCU(DMKATOPOB TENIOCHEMA, TaK U UCNOJIb30BAHMEM Cre-
LManbHO M3rOTOB/IEHHbIX NepeMelnBatlLNX peweTok. B nocnegHem cnyyae dyHKLMM
AVCTaHLUMOHWPOBAHUA Ha HAX MOTYT W He BO3/1ararbCs.

PaspabartbiBanuch KOHCTPYKLUMM AUCTAHLMOHUPYIOWNX U NEpPEMELLMBAIOLNX PELIETOK
ANs TENNOBbIAENSAIOWNX COOPOK OTEYECTBEHHbIX PEAKTOPHBIX YCTaHOBOK TUna BB3P u
BB3P, 3apybexHbix agepHbix peaktopos Tna PWR v peaktopHoii yctaHoBku KJIT-40C
nnasyyei AJC.

B HI'TY 6bina onpegeneHa onTuManbHas € TOYKU 3pEHUS COYETAHMA MAKCUMaNbHOIA
3¢ eKTMBHOCTU NepeMewnBaHUA U MUHUMANbHOMO TMAPaBIMYECKOrO CONPOTUBIEHUS
KoHcTpyKuma pewetku TBC.

Pa3paboTaHHble KOHCTPYKLMW NepeMellnBaloWmX PELIeTOK NO3BONAIOT YBEIUYNTL
3 eKTMBHOCTb CbeMa Tenna C TEeNNOBbIAENAOILNX INEMEHTOB U YBENUYUBAIOT 3Hepre-
TUYeCKy0 MOLWHOCTb peakTopa.

Spacer grids are used in fuel assemblies to cut out vibrations in a bundle of fuel
elements and contacts of jackets of neighbouring elements, and also provide uniform
heat load within a heat exchanger. Mixing grids allow to improve coolant mixing be-
tween neighbouring adjacent cells and make turbulized stream within separate cells,
leveling temperatures (enthalpy) on the assemblies cross section, raising burnout ratio
in fuel assemblies.

Improvement of termal-and-hydrolic characteristics of fuel assemblies can be reached
either placement on the spacer grids of a certain quantity of constructive elements —
intensifiers heat removal or use of specially made mixing grids. In the latter case spacer
functions can't be assigned to them.

Spacer and mixing grids designs were developed for domestic nuclear fuel assemblies
WWER and WBER, foreign nuclear reactors PWR and floating nuclear power unit with
reactor plant KLT-40S.

In NNSTU researchers found the grid design being highly effective in terms of com-
bination of optimum mixing efficiency and the minimum hydraulic resistance.

The developed designs of mixing grids allow to increase efficiency heat removal
from fuel elements and reactor power.



LN HITY
N\ 4

TMBPUIHBIV NCTOYHMK 3JIEKTPOSHEPTUN
HA OCHOBE TOT3 X CUCTEMbI HAKOIUIEHUA
I OTBETCTBEHHBIX TIOTPEBUTEJIEN

u:::‘;:‘z TDT'.'I op (X NKKY MYIRTOPEAR GATEPER 1 KD CTRON BRRITTETh

"4

IMHTELTERTYATLHBI 1l HATPYIRA
THEPIIHEI HCTOYHITR ’ ,,,,,,,,,,,
UWIEKTFOSHEPITIHI @ 7 sacxipossepoa)
CHCTEMA CONPAAEHTLA AKTHEHO-ATANTHBHAH
IOt IOnATE T, PACITEACICHAN THka A HCaTy CHCTEMA YIPABTEHILH
llllllllllllllllllllllllllllllllllll WIE‘T‘TH':W“]H O-CTH -
" BpcoGpaoRITescy PaCTie e e TOm

HYBRID ELECTRIC POWER SOURCE BASED
ON SOFC AND ACCUMULATION SYSTEM
FOR RESPONSIBLE CONSUMERS



HA3HAYEHME

OMUCAHME

OBJIACTb MPUMEHEHMKA

Kadepnpa «InekTposHepreTtuka,
3J1eKTpocHabxkeHune n cunosas
3/IeKTPOHUKA»

KoHTakTHOE Nnuuo0:

A.T.H., npoeccop A.b. JlockyToB
Tenedhon: (831) 432-91-85
E-mail: loskutov@nntu.nnov.ru

PURPOSE

DESCRIPTION

FIELD OF APPLICATION

«Electric power engineering, electric
power supply and power electronics»
Department

Contact name: Prof. A.B. Loskutov
Telephone: (831) 432-91-85

E-mail: loskutov@nntu.nnov.ru

O6ecnedyeHne BbICOKOW HALEXHOCTU WU ANUTENbHOCTM GecnepeGoNHOro 3neKTpo-
CHabXeHUs OTBETCTBEHHbIX NOTpebuTenei

WNHTennekTyanbHblit 3HEproshheKTUBHLIA TMOPUAHBLIA UCTOYHUK NEKTPOIHEPTUM
BKJIOYAET B CE0 3NEKTPOXMMUYECKMIA TeHepaTop Ha OCHOBE TBEPAOOKCUAHBIX TOMIUBHbIX
anemeHToB (TOTI), rubpUAHbII A HAKONUTENb HA OCHOBE HUKENb-KafMUEBbIX aKKYMYNATOPOB
1 eMKOCTHOTO HaKonuTens, npeobpa3oBaTtesib pacnpefeneHns TOKOB MeX Y INeMeHTaMu
CUCTEM reHepauni, HAKOMNEHWSA U Harpy3Koil U aKTUBHO-3[aNTUBHYI0 CUCTEMY YNIPaBIEHUS.
0co6eHHOCTbIO TMOPUAHOTO UCTOYHUKA 3NEKTPOIHEPTUM ABAAETCA aKTUBHO-aAaNTUBHOE
N3MEHEHME PeXNMOB PaboTbl SHEPrOyCTaHOBKM MPU HEU3MEHHOI reHepupyemoii MoLy-
HOCTM 3N1€KTPOXMMUYecKoro reHepatopa Ha TOT3 1 AMHAMWUYECKOM N3MEHEHUN MOLHOCTH
HarpysKu, 4To faeT BO3MOXHOCTb MOBbICUTb MAHEBPEHHOCTb IHEPTOYCTaHOBKM, YMEHb-
WWTb Pacxof TOMAUBA U yBeNUYuTL pecypc paboTel TOTI. MonoxutensHolt 3hdekT ot
BHEAPEHUN VHTENNEKTYaNbHbIX TMOPUAHbIX UCTOYHMKOB 3JIEKTPO3HEPTUM 3aKJIKoYaeTcs
B 0becrneyeHun BbICOKO HaAEKHOCTU U ANUTeNbHOCTM Gecnepe6oiHOro 31eKTpoCHab-
KeHus notpebuteneil.

MpumeHeHe rMBPUAHBIX UCTOYHUKOB INEKTPOIHEPrun Hanboee NepenekTUBHO s
3/IEKTPOCHABKEHUA 060POHHBIX U KOCMUYECKUX 0OBEKTOB, B TOPHOM NPOMbILWNEHHOCTH,
Ha METEeOCTaHLMAX, B CUCTEMAX CBA3M U OMOBELLEHMS, TEEKOMMYHUKALMOHHbBIX Opra-
HU3ALMAX, ANA NIUHEAHBIX NOTpeOUTEN il MarucTpasbHbIX ra3onpoBOAOB, ANA PelleHNs
npo6nembl 0becneyeHus sHepreTMyeckoi 6e30macHOCTU 0CoHO BaXKHbIX 0OLEKTOB B
3HeprofeULUMTHLIX MM 0CBAMBAEMbIX PAMOHAX U ABTOHOMHbIX 3N1eKTponoTpebuTenei.

Reliability and duration of uninterruptable power supply of responsible consumers

The intelligent energy-efficient hybrid electric power source includes an electro-
chemical generator based on solid oxide fuel cells (SOFC), a hybrid drive based on nickel-
cadmium batteries and storage capacitors, an inverter current distribution between
elements of generation systems, storage and load, as well as an active-adaptive control
system. The feature of the hybrid power source is active-adaptive change of power
plant operation modes at constant generated power of the electrochemical generator
on SOFC and dynamic load change that increases maneuverability of the power plant,
reduces fuel consumption and increases SOFC life. The positive effect of introducing
intelligent hybrid energy sources is to ensure high reliability and duration of uninter-
ruptable power supply of consumers.

The use of hybrid power sources is the most promising for electric power supply of
defense and space objects, mining industry, weather stations, communication and alarm
systems, telecommunications organizations, linear consumers of gas mains, solving the
problem of ensuring energy security of the most important objects in energy-deficient
or developed areas and autonomous electrical loads.
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[TMWJIOTHEIE ITPOEKTEI TUIIOBOI'O PATA
MWHHN-TS1 HA BA3E OTEYHECTBEHHBIX
T'A3OITIOPUTHEBEIX AT'PETATOB
MOIIHOCTBIO 0,5; 1,0; 2,0; 4,0 MBT

TEXHUYECKUE XAPAKTEPUCTUKU:
Munu-T3L, 4 MBT; Buratens AAM-98 M;
Pan = 1000 kBT; Pt = 1300 kBt

0 -npom HHaa yc
Ha I'I BBBBBBBBBBBBB OyCHOM 3aBo 4
Bo, H opopckas 06
“ ccccc
b7 SPECIFICATIONS

Mini-CHP 4MW; DW engine M-98;

Pel = 1000 kW; Pt= 1300 kW

Pavlovo bus-making factory pilot plant
(Pavlovo, Nizhny Novgorod region, Russia)

PILOT PROJECTS FOR MINI-CHP TYPICAL
SERIES BASED ON DOMESTIC GAS PISTON
DEVICES OF 0.5; 1.0; 2.0: 4.0 MW



OBJIACTb MPUMEHEHKA

ONUCAHME

KOHKYPEHTHBIE NMPEWMYLLECTBA

YPOBEHb PA3PABOTKH

Kacdepnpa «InekTposHepreTuka,
3/1eKTPOCHabXKeHme U cunoBas
3NIeKTPOHUKA»

KoHTaKTHOE ML 0:

A.T.H., npoeccop A.b. JlockyToB
Tenedon: (831) 432-91-85
E-mail: loskutov@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

COMPETITIVENESS

LEVEL OF DEVELOPMENT

Electrical Power Engineering,
Electric Supply and Power Electronics
Department

Person of contact: A.B. Loskutov,
D.Sc. in Engineering, Professor
Contact number: (831) 432-91-85
E-mail: loskutov@nntu.nnov.ru

KoHCTpYKTOpCKO-TEXHONOMMYECKAs U NPOEKTHAsA JOKYMEHTALUA MOXET ObiTb MC-
noab30BaHa Ana CepUNHOro U3roToBAEHUA U CTpoUTeNnbCTBa MUHK-TILL MowHocTbio 0,5,
1,0, 2,0 u 4,0 MBT gns Bcex oTpacieit NpoMbIWNEHHOCTY, foObIBatOWMX oTpaciei TIK,
XUIULLHO-KOMMYHAJIbHOTO U CENbCKOro X03AMCTBA.

MpoeKT ocyLecTBAANCSA B paMKax rOCYAAPCTBEHHO-YACTHOTO NAPTHEPCTBA HAYYHbIX 1
BY30BCKMX opraHu3auuit (HuxeropofcKkuii rocyaapCcTBEHHbIN TEXHUYECKUIA YHUBEPCUTET
um. P.E. Anekceesa, 0AO «PYMO», H. Hosropog; 000 «HMO TEPM3K», Mocksa; OUBT PAH,
Mocksa; 3A0 «MpombiwneHHas 3HepreTuka», H. Hosropog; 000 «3HepronepcnekTusa,
H. Hosropog).

Pa3paboTaHa KOHCTPYKTOPCKAA M MPOEKTHAs JOKYMEHTALMA NUIOTHbIX MPOEKTOB
MuHK-TIL, anekTpuyeckoin mowHoctbto 0,5; 1,0; 2,0 n 4,0 MBT HoBOro nokoneHus Ha
0a3e NepcneKTUBHbLIX OTEYECTBEHHbIX Pa3pabOTOK ra3onopLlHEBLIX arperaTtos, Tenso-
reHepaTopoB U MHTEHCU(ULMPOBAHHBIX TEMIO0OMEHHBIX annapaTos.

— KoHcTpykuus muHu-TIL, obecneynsaet cpok ciyxbbl He meHee 200.000 yacos;
— yAesnbHas CTOMMOCTb 060PYLOBaHMA N0 NPOEKTY He npeBbiwaeT 19.000 py6/kBT;
— CPOK OKynaeMmocCTu CcTpouTenbcTea MUHU-TIL, cocTaenseT He Gonee 3-x net;

— CHWXXeHWe BBOe CTOMMOCTU NOTPe6NAEMON INEKTPUYECKOI U TENIOBOI IHEPTUM;
— CYLLECTBEHHOE MOBbILEHWE SHEPreTUYecKoil Be3onacHoCTU noTpebuTene.

Peann3oBaHbl npoekTbl NMAOTHLIX Mogynei muHu-TILl: B nocenke HuxHMI Apxbi3
B Kapauaeso-Yepkeccuu mowHocTbio 0,5 MBT Ha 6a3e ApoCnaBCKUX ra3omopLIHEBbIX
arperatos; B I. benropoa MowHocTbio 4,0 MBT Ha 6a3e HUKErOpOACKUX ra3onopliHe-
BbIX arperaroB. BoinonHeHa otnagKka pexumos paboTbl MUHU-TILL MowHOCTbIO 4,0 MBT
B r. MaenoBo Huxxeropoackoii obnactu.

B Gnukaiwme rogbl BHeapeHue MUHK-TIL, nnaHMpyeTcs Ha CNeAyIoWmMX NpesnpuUATUaX:
0AOQ «3aBOMXKCKMiA MOTOPHbIA 3aBOAY, I. 3aBo/mxkbe (3. MowHocTb 1,0 MBT); auctaHums
MK «CopTtuposouHasy, r. H. Hosropog (1,0 MBT); OAO «Bepmanu», r. H. Hoeropop
(2,0 MBT); 3A0 «Xoxnomckas pocnucky, r. Cemenos (2,0 MBT); OAO «Bonray, r. banaxHa
(6,0 MBT); 3A0 «Cnbyp», r. [13epxuHck (8,0 MBT).

Engineering, design and project documentation can be used for series fabrication
and construction of mini-CHP of 0.5, 1.0, 2.0 and 4.0 MW for all industries, extractive
energy industries, housing and agriculture.

The project was realized as part of public-private partnership between scientific and
academic organizations (Nizhny Novgorod State Technical University n.a. R.E. Alexeev,
JSC «RUMO», Nizhny Novgorod, JSC «NPO TERMEK», Moscow; OIVT RAS, Moscow, JSC
«Industrial energy «, Nizhny Novgorod, LLC» Energoperspektiva «, N. Novgorod.

The design documents of pilot projects for new generation mini-CHP of 0.5; 1,0;
2.0; 4.0 MW based on domestic gas piston devices, power generators and intensified
heat exchangers were developed.

— Mini-CHP design ensures a working life: at least 200 000 hours;
— equipment cost for the project must not exceed 19 000 rub/ kW;
— payback period of mini-CHP construction is no more 3 years;

— quality of electric and heat energy input reduces twofold;

- significant improvement of energy security of consumers.

The pilot projects for mini-CHP based on Yaroslavl’ gas piston devices of 0.5 MW are
realized in Nizhny Arhiz (Karachay-Cherkessia); the pilot projects for mini-CHP based on
Nizhny Novgorod gas piston devices of0.4 MW are realized in Belgorod. Debug modes
of mini-CHP of 4.0 MW is realized in Pavlovo, Nizhny Novgorod region.

In coming years, CHP adaption is planned for the following companies: JSC «Za-
volzhje engine plant» Zavolzhje (electric power 1.0 MW); distance Gorkov State Railway
«Sortirovochniax, Nizhny Novgorod (1.0 MW); JSC «Vermani» Nizhny Novgorod (2.0 MW);
JSC «Khokhloma» Semenov (2.0 MW); 0JSC «Volga», Balahna (6.0 MW); JSC «Sibur,
Dzerzhinsk (8.0 MW).
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VHTEJIJIEKTVAJIEHASA PEJIEMHASA 3ALIUTA
C XAPAKTEPUCTUKAMU, HE 3ABUCALINMU
OT PEXXMIMOB PABOTBHI AKTHBHO-
ATTATITUBHOU 3JIEKTPUYECKOU CETU

INTELLIGENT RELAY PROTECTION

WITH CHARACTERISTICS WHICH ARE
INDEPENDENT OF OPERATONG MODES OF
ACTIVE AND ADAPTIVE ELECTRICAL GRID



OBJIACTb MPUMEHEHKA

ONUCAHME

TEXHUYECKWE XAPAKTEPUCTUKMN:

Kacbeppa «3nekTpo3HepreTuka,
3NeKTpocHabKeHne U cUNoBas
3/IeKTPOHMKA

KoHTakTHOE NuLL0:

A.T.H., npoceccop Kacdeapbl
AJl. Kynukos

Tenedon: 8-910-791-26-56
E-mail: inventor61@mail.ru

FIELD OF APPLICATION

DESCRIPTION

KEY SPECIFICATIONS:

«Electric power engineering, electric
power supply and power electronics»
Department

Contact name: Professor A.L. Kulikov
Telephone: 8-910-791-26-56

E-mail: inventor61@mail.ru

InekTpuyeckas cetb Hanpsxennem 110 kB u Beiwe MAO «Poccetu», B Tom yncne MAO
«®CK E3C», u nx ceteBble noapasgeneHus. YCTpoiicTBO BOCTpeOOBAHO Ha 0ObEKTAX ApYrux
ceTeBbIx KoMnaHuit PO, a Takxe 6JMKHEr0 U fanbHero 3apybexsbs.

PaspaboTaHHas 1 M3roTOBJIEHHAA HTENNEKTyaNnbHas peneitHas 3awuta (UP3) anektpuye-
CKUX CeTel C XxapaKTepUCTUKaMU, He 3aBUCALLMMI OT PEXMMOB PaboTbl aKTUBHO-a[aNTUBHOM
anektpuyeckoii cetn (AAC), npegHasHayeHa 4as peanu3alumm OCHOBHBIX U pe3epBHbIX 3aWuT
1 aBTOMATUKU NUHMIA 3nekTponepenad (J131) nepemeHHOro Toka Yactotoii 50 [.

lMpuUMeHeHWe TaKNX YCTPOICTB B 3EKTPOIHEPreTUKE NO3BOJUT NOBLICUTb GbICTPOAEICTBUE
W YYBCTBUTENbHOCTb PeNenHO 3aluTbl IneKTpuyeckon cetu. bnarogaps atomy ysennuurca
HaZEXHOCTb CETU B LLENIOM U, B YACTHOCTM, HAAEKHOCTb 3NEKTPOCHAOXKEHUsA noTpebuTenei
3NEeKTPOIHEPTUN.

[ina opranusauuu cetesoro B3aumopeiicteua ¢ ACY Tl no kanany ceasu (Ethernet) uc-
nonb3yetcsa ctaHaapT MIK 61850.

B coctaB NP3 ¢ xapakTepucTukamm, He 3aBUCAWUMMU OT pexumoB paboTel AAC, BxoasT:

— M3MepuTesbHble OpraHbl peneitHom 3aluTbl Ha OCHOBE YNPOLEHHO LMdpoBoii hunbTpa-
Li1M aBapUiiHbIX TOKOB U HanpshxeHuii, obnafatowme 1,5-1,8 paza 60/bWKM BbICTpOAEHCTBUEM
MO CPaBHEHWIO C CYLLECTBYIOWMMN aHanoramu;

— nnatbl BBOAA-BbIBOAA ONIOKOB BbICOKOYACTOTHON 06pabOTKU CUTHANOB ANIs MHTENNEK-
TyanbHOM peneiHoi 3alnTbl INEKTPUYECKUX CeTell;

— VHUKanbHble anroputmbl VIP3, KoTopble No3BonsioT obecneyuts ee paboTocnocob-
HOCTb HE33aBMCMMO OT NapaMeTpPOB U PEXMMOB 3NEKTPUYECKUX CeTell, C Y4eTOM TeXHON0rUM
ynpaBneHus 3TUMK CETAMM.

— HOMMHASIbHbIA NepeMenHblin Tok I — 1 uan 5 A

— HOMMHanbHOe MexaydasHoe HanpseHue nepemenHoro Toka U, — 100 B

— HOMMHAsIbHOE (ha3Hoe HanpsxeHue nepemeHHoro toka U, . — 100/3 B

— HOMMHaNbHaA YacToTa fHOM -50Tu

— HOMUHANIbHOE HanpsKeHWe OnepaTMBHOrO NOCTOAHHOrO (BbinpsAMaeHHoro) Toka U
- 110 unn 220 B

— HOMUHaNbHOE HanpAXKeHWe NOCTOAHHOTO (BbINPAMIEHHOT0) TOKa AUCKPETHbIX BXOAO0B
U, — 24/48/60/110/220 B

NP3 cooTBeTCTBYET fiEiCTBYIOWMM HOPMAM M npaBunam (B TOM 4YuCe OTpacneBbiM) Ha
yctpoictea P3A.

M.

The electric grid of 110 kV and higher of 0JSC «Rossetti», including 0JSC «FGC UES» and
their network units. The device is popular on the sites of other network companies of the
Russian Federation and abroad.

Developed and manufactured intelligent relay protection (IRP) of electrical grids with
characteristics that are independent of operating modes of active and adaptive electrical
grid is intended for primary and back-up protection and automation of power transmission
lines (PTL) of alternating current (frequency 50 Hz).

The use of such devices in electrical power engineering will improve high-speed perfor-
mance and sensitivity of relay protection of electrical grids. Due to this reliability of grids
in general and in particular security of supply of consumers of electricity will increase.

For organization of network interaction with APCS via Ethernet communication channel
standard IEC 61850 is used.

IRP structure with characteristics that are independent of operating modes of active
and adaptive electrical grid includes:

— measuring elements of relay protection on the basis of simplified digital filtering
of emergency currents and voltages with 1.5-1.8 times more high-speed performance in
comparison with the existing analogues;

- input-output boards of high-frequency signal processing for intelligent relay protec-
tion of electric grids;

— IRP unique algorithms which make it possible to provide its operability not depending
on parameters and conditions of electrical grid with control technologies of these grids.

- rated alternating current - 1 or 5 A

- rated interphase voltage of AC - 100 V

- rated phase voltage of AC - 100/3 V

- rated frequency - 50 Hz

- rated voltage of automatic direct current — 110 or 220 V

- rated voltage of direct current of quantized inputs — 24/48/60/110/220 V.
IRP conforms to standards on RPAE devices.
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YCTPOMCTBO MHTETPAITMY PA3HOPOHEIX
VNCTOYHUKOB 3JIEKTPMYECKOM 3HEPTUHU

TEXHWYECKWE XAPAKTEPUCTUKU
HomWHanbHas MOWHOCTb YCTPOiACTBA
30 kBt
HomuHanbHoe BXOAHOe HanpsaxeHue
220 B £ 5%

[lnanasoH n3meHeHMA BXOAHOTO nepe-
MEHHOro HanpseHus £50 %
[lnana3oH n3meHeHWs BXOAHOrO no-
CTOAHHOrO HanpsaxXeHua +110-400 B
HomuHanbHoe BbIXOAHOE HanpsXeHue
380/220 B, 50 Iu.

Hopmbl 1 nokasatenu KayecTsa BbIXOA-
HOro HanpsxeHus cootsetcTByioT [OCT
P 54149-2010.

TECHNICAL DATA
Nominal power 30 kW
Nominal input voltage +220V + 5%
Range of input AC voltage +50 %
Range of input DC £110 - 400 V
Nominal output voltage 380/220 V,
50 Hz.
Standards and quality indexes of output
voltage complies with industry standard
R 54149-2010.

BHelwHMif BUA 3KCNEpPUMEHTaNbHOro 06pasLa MHTENIeKTYaIbHOTO MCTOYHUKA NUTAHUA aBTOHOMHbIX NOoTpe6uTenen
The exterior of the smart power supply test sample for autonomous consumers

DESSIMILAR ENERGY SOURCES
INTEGRATION DEVICE



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdepnpa «InekTpo3HepreTuka,
3J1eKTPOCHabXKeHme U cunoBas
3NIeKTPOHUKA»

KoHTaKTHble nuua:

A.T.H., npodeccop A.b. JlockyToB,
B.T.H., poueHT E.H. CocHuHa
TenedoH/dakc: (831) 432-91-85
E-mail: loskutov@nntu.nnov.ru,
sosnina@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrical Power Engineering,

Electric Supply and Power Electronics

Department

Person of contact: A.B. Loskutov,
D.Sc. in Engineering, Professor;
E.N. Sosnina, D.Sc. in Engineering,
Associate Professor

Contact number: (831) 432-91-85
E-mail: loskutov@nntu.nnov.ru,
sosnina@nntu.nnov.ru

MoTpe6uTenyu Manoit MOUHOCTH, 3NEKTPOCHABKEHE KOTOPLIX LieNecoobpasHo oCylecT-
B/IAATb OT COOCTBEHHbIX IHEPTOYCTAHOBOK, B TOM YMC/IE C UCMOJb30BAHNEM BO30GHOBAEMbIX
UCTOYHMKOB 3Hepruu (BNI): manomouyHble 3HeproyaaneHHble 0GbeKTbI, nepeaBuxHble 1
MOOUIIbHbIE 0OBEKTHI, HEGONbLIME HACENEHHbIE MYHKTHI, 06bEKTHI CENbCKOro X03AMCTBA
1 Bo6bIBAIOLWEN MPOMBIWIEHHOCTH.

YcTpoiicTBO MHTErpaLuMm No3BONAET NOAKIIOYATh BHELWHNE UCTOYHUKM 3NEKTPUYECKON
3HEePrum € pasinyHbIMU BbIXOAHbIMW NapaMeTpamMmu (3HEProycTaHoBKM Ha OCHOBE opra-
HUYECKOTo TOM/IMBA, BO30OHOBNAEMbIE UCTOUHUKMN SHEPTUM, COBPEMEHHBIE HAKOMUTENN
3/IeKTPO3HEPruK, NPOMbILWNEHHAsA 3eKTpoceTs). bnarofaps aToMy BO3MOXHO ocyLyecT-
BNATb 3HEProCHabXeHWe aBTOHOMHbIX NOTpeOuTenell Ha 0CHOBE KOMOMHUPOBAHHOTO
MCNONb30BaHMA Pa3HOPOAHbLIX UCTOYHWUKOB 3HEprun (Kak Ha OCHOBe OpraHMyeckoro
TOM/MBA, Tak U BO30OHOBAAEMON SHEPTUK), 06eCneynBas BbICOKMUE NOKA3aTeNU IHEPTO-
3 HEKTUBHOCTM 1 HAJEKHOCTM IKCNayaTaLuu.

B cocTaB ycTponcTBa MHTErpaLmmn BXOLAT:

— 1Ba 610Ka JO3UPYIOLWNX UHAYKTUBHOCTE! (B 06LeM Clly4ae UHAYKTUBHbIE UALTPLI);

— YHWUBepCanbHbli KOHBEPTOP HaNPAXKeHW (NOAKNIYEHNE UCTOYHWUKOB NOCTOAHHOTO
WNN NEpPEeMEHHOTO0 TOKa);

— eMKOCTHbI1 HakonuTenb (KOHOEHCATOPHAA U aKKyMynATopHas Gatapeu gns obe-
CreyeHns akKyMyNnMpoBaHUs 3N1EKTPUYECKOI 3Heprum);

— TpexasHblit MHBEPTOP HanpsxeHus (hopMupoBaHue TpexdasHOro NepeMeHHoro
HanpsXeHMa 3a4aHHOMN 4acToThl);

— CUCTeMa M3MepeHNit KOHTPONA W 3aLMTI;

— Lenu cConpsKeHUs CUNOBOMN YacTW C CUCTEMON YNpaBieHus;

- rubKas afanTUBHas CUCTEMA ynpaBJieHUs Ha 6a3e NPOMBILIEHHOTO KOMMbIOTepa.

YCTpOMCTBO MHTerpauum no3BonseT obecneynts ciegyoume hyHKLUN:

— conpsAXeHue napaMeTpoB pa3HoxapakTepHbix BM3, HakonuTeneit anekTpuyeckoi
3Hepruu u notpebuTeneit INeKTPUYECKON IHeprum;

— BO3MOXHOCTb 3 (EKTUBHOIO KOMMIEKCHOTO UCNOJb30BaHUsA pa3HoxapakTepHbix BU3;

— TpebyeMylo HAleKHOCTb INEKTPOCHAOKEHNS aBTOHOMHBIX NOTpebuTenei;

— TpebyeMble 3HAYEHUSA NOKa3aTeNel KauyecTBa NEKTPUYECKOI IHEPruu.

PaspaboTaHHas TexHonorus onpegenset 6onee 3hheKTMBHOE UCMONb30BaHUE He-
cKonbkux BN3 ¢ pa3nuyHbiMM napameTpamm BbIXOLHbIX HAMPAXKEHUA.

Small power. Their electric power supply needs to make from its own power plants,
including using renewable sources of power (RESOP): low-power and low-energobalance
objects, mobile objects, small settlements, agriculture and extractive industries objects.

An integration device allows to connect an external source of electric energy with
different output parameters (power plants based on fossil fuels, renewable sources of
power, advanced models of energy storages, industrial electric system). Therefore it is
possible to carry out the power supply of autonomous consumers on the basis of mul-
timodal energy sources (both based on fossil fuels, and renewable energy), providing
high energy performance and operating reliability.

Integration device includes:

-two blocks dosing inductances (in general inductive filters);

- universal voltage convector (connection of DC or AC);

— capacitive storage (bank of capacitors and accumulator bank to ensure accumula-
tion of electric energy);

-three-phase voltage source inverter (formation of three-phase given frequency
AC voltage);

— measurement system and protection;

— power interface circuits with control system;

— flexible adaptive control system on the basis of industrial computer.

Integration device fulfils the following functions:

— parameters match dissimilar RESOP, electric energy storage and electric energy
consumers;

— the best complementary use of dissimilar RESOP;

— energy security of autonomous consumers;

- required quality indexes of electric energy.

The developed technology determines more efficient use of dissimilar RESOP with
different parameters of output voltages.
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[[®POBASI TPAHCOOPMATOPHAS
TTOZICTAHIIVS 10/0.4 ®B

C ABTOMATUYECKUM PETYJIMPOBAHUEM
HATIPSDKEHMS Y MOITHOCTH

DIGITAL TRANSFORMER SUBSTATION OF
10/0.4 kV WITH AUTOMATIC VOLTAGE AND
POWER CONTROL



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdepnpa «IneKkTposHepreTuka,
3/1eKTPOCHabXKeHUe 1 cunoBas
3NIeKTPOHUKA»

KoHTaKTHble nuua:

A.T.H., poueHt E.H. CocHuHa,
K.T.H., goueHTt A.U. YnBeHkoB
TenedoH/dakc: (831) 432-91-85
E-mail: sosnina@nntu.nnov.ru,
chyvenkov@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrical Power Engineering,

Electric Supply and Power Electronics
Department

Person of contact: E.N. Sosnina, D.Sc.
in Engineering, Associate Professor;
A.IL Chyvenkov, Associate Professor
Contact number: (831) 432-91-85
E-mail: sosnina@nntu.nnov.ru,
chyvenkov@mail.ru

PacnpepenutensbHas anekTpuyeckas ceTb HanpsxeHnuem 10 (6) kB nepemeHHOro
TOKa 4yactotoit 50 Iu.

Ludposas TpaHcopmartopHas nogctaHuus (LTMN) HanpsxeHuem 10/0.4 kB - anek-
TPOYCTaHOBKaA, MO3BONAIWAA OCYLWECTBAATL AUCKPETHOE U NABHOE peryaupoBaHue
NepeMeHHOr0 BbIXOLHOTO HAMpPsXXEHUA B WMPOKOM JMana3oHe 6e3 BO3HUKHOBEHUA
KOMMYTaLMOHHbIX TOKOBBIX NEperpy3okK.

LUTM coctout n3:

— perynupyemoro cunoBoro TpaHcgopmatopa MolHocTbio 400 KBA c paclienneHHoii
0OMOTKOI# BbICOKOTO HanpsiXeHUs;

— 6ECKOHTAKTHOTO TMPUCTOPHOTO YCTPOMCTBA aBTOMATUYECKOTO PErynnMpoBaHus Ha-
NpsAXeHUA U MOLWHOCTW nog Harpy3koii (APTTH);

— TpexypoBHEBOW CUCTEMbI YNIPABNEHUA;

— pacnpefennTenbHOro YCTPOMCTBA HU3KOTO HaMpsXeHMA.

BosmoxHocTtu LTM:

- npeobpa3oBaHue BENUUYNHbI HANPSAXKEHNSA U pacnpefesieHue SNEeKTPUYECKO IHEprum;

— perynupoBaHue BeNWUYMHbI U HanpaBieHns NOTOKOB MOLWHOCTK Ha cTopoHe 10 kB
NPU HaMYUU UCTOYHWUKOB IHEPrUM, NOAKNIOYEHHBIX K WiHaM 0.4 KB;

— perynupoBaHue U CUMMETPUPOBAHUE HaNpsXeHus notpebutenein 0.4 kB;

— OrpaHuyeHUs KOMMYTALMOHHbIX TOKOBbIX Neperpy3oK 1 TOKOB KOPOTKMX 3aMblKaHUi
Ha cTopoHe 0.4 kB.

UTN HailaeT npumMeHeHMe B CUCTEMAX 3NeKTpocHabeHus notpebuteneii 0.4 kB.
MpumeHeHue LTI cnocobCcTBYET CHUMKEHMIO NOTEPb MOLLHOCTM U 3JIEKTPOIHEPTUH, KOM-
neHcalun peakTMBHOM MowHocTH B ceTu 0.4 kB, yTo obecreynBaeT NoBLILEHUE HEP-
roaceKTUBHOCTU HU3KOBOJILTHBIX NOTPebUTENEIl.

Mpennonaraetcs, 4To UMdpoBble TpaHchOPMaTOPHblE NOACTaHLMUM B bynyuem GyayT
ABNATLCA OCHOBHbIM 3/1EMEHTOM aKTUBHO-3f,aNTUBHOW MHTENNEKTYanbHOW 3neKTpuye-
CKOW ceTu.

An electric power distribution system of 10 (6) kV, 50 Hz.

A digital transformer substation (DTS) of 10/0.4 kV - a power plant allowing to
carry out discrete and modulating control of AC output wide-ranging voltage without
switching overvoltage.

DTS consists of:

- a voltage regulator of 400kVA with a split high voltage winding;

- a contactless thyristor unit with automatic voltage and power control on load
(ARPN);

— a three-level operating system;

- a low voltage switchgear.

DTS capabilities:

- voltage value transformation and electric energy distribution ;

— power value and flow direction regulation on 10 kV side if applicable (a power
sources connected to tires of 0.4 kV);

- voltage regulation and balancing of power-consumers of 0.4 kV;

— limiting of switching overcurrents and short circuits currents on 0.4 kV side.

DTS will find application in power supply systems of consumers of 0.4 kV. Application
of DTS decreases capacity and electric losses and conduces to reactive power compensation
in electric main of 0.4 kV. The latest allows to increase of energy efficiency of low-
voltage consumers.

It is supposed that the digital transformer substations will be a basic element of
an active and adaptive intellectual electric main in the future.
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ABTOMATH3VIPOBAHHEIN V3EII
PETVIIMPOBAHNA TPAHCIIOPTHRBIX ITIOTOKOB
MOLITHOCTY B MHTEJUIEKTVAJIEHO
PACTIPENIENTUTENIBHON JIEKTPMYECKON CETU

AUTOMATED UNIT OF TRAFFIC POWER FLOWS’
CONTROL IN THE INTELLIGENT ELECTRICAL
DISTRIBUTION NETWORK



HA3HAYEHME

OMUCAHME

Kadeppa «3nekrposHepreTuka,
3/1eKTPOCHabXKeHue 1 cunosas
3JIeKTPOHUKA»

KoHTaKTHOe nuuo:

A.T.H., npodeccop E.H. CocHuHa
Tenedon: (831) 432-91-85
E-mail: sosnina@nntu.nnov.ru

PURPOSE

DESCRIPTION

«Electric power engineering, electric
power supply and power electronics»
Department

Contact name: Professor E.N. Sosnina
Telephone: (831) 432-91-85

E-mail: sosnina@nntu.nnov.ru

YnpaBneHue NOTOKAaMM MOLYHOCTW 3MEKTPUYECKON IHEPrUM U perynupoBaHue
NapaMeTpoB HANPsXEHUN B UHTENIEKTYANbHbIX JNEKTPUYECKUX CeTaX HU3Koro (0,4 KB)
u cpegHero (10-20 kB) HanpsxeHuit

WHTennekTyanu3aumsa npouecca nepefayu u pacnpepenerus aneKTpudeckomn aHeprum
Ha HW3KOM 1 CPefiHEM HaNpsXeHUK, a TaKXKe MHTerpaLuma UCTOYHUKOB Manoii reHepaLnm
TpebyeT nepexofa K HOBbIM TEXHONIOTMAM YNPaBNeHUs NOTOKAMKU MOWHOCTU. [Ans AByX
YpOBHeil HanpsxeHuii (10-20 u 0,4 kB) paspaboTaHbl HAyYHO-TEXHUYECKNE PeLIeHUs NOo
CO3/aHWI0 aBTOMATU3MPOBAHHbLIX Y3/10B PerynnpoBaH1a notokos molwHoctu (AYPMM),
obecneynBalowWmx yNpaBasieMoCTb U ONTUMU3ALMIO PETYIMPOBAHUSA NapaMeTpoB 3JeK-
TPUYECKOI ceTu.

AYPIMM pns cetn 10-20 kB npeacTaBnseT co6oi nonynpoBogHMKoBoe ha3onoBopoTHOE
ycTpoicTeo (®Y) B cocTaBe CepUecHOro v WyHTOBOrO TpaHC(HOPMaTopoB; 0AHODA3HbIX
NoNYNpPOBOAHUKOBLIX MOCTOBbIX Npeobpa3oBareneil ¢ ABYHANpPaBAEHHbIMU KIOYaMu
u cucTemsl ynpasnerus. [pumeHeHmne ycTpoiicTea B pacnpeaenuTeNbHbIX INeKTPUYECKUX
CeTAX NO3BOJIUT PEryanpoBaTb NOTOKWU aKTUBHON M PEAKTUBHON MOLLHOCTEN, U3MEHATb
KOHMrypaLuio pacnpefennTensHon CeTH; ONTUMU3UPOBATL HANPAXEHUA B Y31aX HArpy3ku.
OTnumnTenbHaA 0COBGEHHOCTb Pa3pabOoTKM 3aKN0YAETCA B PACLUMPEHHBIX DYHKLMOHANbHBIX
BO3MOXHOCTAX MOAYNA MPOJONLHOIO PEryNMpoBaHUA U yMEHbLEHUN PacieTHON MOLL-
HOCTM TPaHC(OPMATOPOB B COCTaBE YCTPOMCTBA.

AYPMM mns cetn 0,4 kKB npeacTaBnset coboii pacnpegenutensHoe ycrpoiicteo PY ¢
ynpaBnsieMbiMW BBOAHLIMU M INHEAHLIMW aBTOMATUYECKUMU BbIKNKOYATENAMU; YCTPOIi-
CTBOM perynMpoBaHus noTokos MolHocTu (YPIMM) Ha ocHoBe nonynpoBOAHUKOBOO
HU3KOBOMLTHOTO NPeobpa3oBaTenst HANPAXKEHUA C afANTUBHO CUCTEMOI yNpaBeHuUs 1
Tpems 0AHO(A3HbIMU CEpUECHbIMU TPAHCHOPMATOPAMU; LATYUKAMMU TOKOB U HANPAXKEHWUIA;
LBYXYPOBHeBOW cuctemoit ynpasneHus. NpumeneHune YPMM no3sonser opraHu3oBatb
[BYHANpaBieHHbI MOTOK 3HEPTUU MEXAY UCTOYHUKAMU U NOTpebUTeNnsmMu, ynpasnaTh
PeaKTUBHOW MOLYHOCTbIO, NOBbIWATL KAYeCTBO NepefaBaeMon 3NeKTPO3HEPruun.

AYPTIM moryT 6bITb BHEJPEHbI B CYLLECTBYIOLME PACTPEAENUTENbHbIE JNeKTPUYECcKue
CeTV CPeAHero 1 HU3KOro HanpsKEHWs U UCMOAb30BaHbI NPU NEPEXOAe K UHTENNeKTy-
aNbHbIM 3NIEKTPUYECKUM CETAM HOBOrO MOKONeHMs.

Control of power flows of electric energy and regulation of voltage characteristics
in intelligent networks of low (0.4 kV) and medium (10-20 kV) voltage

Intellectualization of electric energy transmission and distribution on low and medium
voltage, as well as integration of small power generation sources require transition to
new power flow control technologies. For two voltage levels (10-20 and 0.4 kV) scientific
and technical solutions to create automated power flow control units (APFCU) provid-
ing controllability and optimization for managing electrical network are developed.

APFCU for 10-20 kV network is a semiconductor phase shifting device (SPSD) as
a part of series and shunt transformers; single-phase semiconductor converters with
bilateral switches and control systems. The use of the device in distribution networks
will make it possible to regulate flows of reactive and active power, change configura-
tion of the distribution network; optimize voltage in load nodes. The distinctive feature
of the development is enhanced functionality of the in-phase regulation module and
reduction of estimated power transformers in the device.

APFCU for 0.4 kV network is an electrical switchgear with control introductory
and automatic line circuit breakers; power flow control device based on low-voltage
semiconductor voltage converter with adaptive control system and three single-phase
series transformers; current and voltage sensors; two-level control system. Its usage
will make it possible to organize bidirectional energy flow between sources and users,
control reactive power, improve the quality of transmitted power.

APFCU can be implemented in existing power distribution networks of medium and
low voltage and used in transition to intelligent grids of a new generation.



CTEHII-OIIPOKUOBIBATEJIB [IJIA OLIEHKU
[TACCMBHOM BE30OITACHOCTH KV30BOB

ABTOTPAHCIIOPTHBIX CPELICTB

STAND-TIP FOR PASSIVE SAFETY
EVALUATION OF VEHICLES BODIES



HA3HAYEHME

ONUCAHME

Kacdeapa «ABTOMOGMAIN U TPAKTOPBI»
KoHTaKTHOe niuL0:

A.T.H., npoceccop JI.H. Opnos
Tenechon: +7 910 88-39-958

E-mail: its@nntu.nnov.ru

PURPOSE

DESCRIPTION

Automobiles and Tractors Department
Person of contact: L.N. Orlov,

D. Sc. in Engineering, Professor
Contact number: +7 910 88-39-958
E-mail: its@nntu.nnov.ru

CTeHp no3BonseT OLEeHNBaTb 6@30MacHOCTb KY30BHbIX KOHCTPYKLUIA B COOTBETCTBUM
c TpeGoBaHuaMM mexayHapopHbix Mpaeun EIK O0H Ne66 «EamHoobpasHble npeanu-
CaHUsA, Kacalowmecs opULUaNLHOTO YTBEPKAEHNUA KPYNHOrabapuTHBIX MAaCCa)UPCKUX
TPAHCNOPTHBIX CPELCTB B OTHOWEHUM MPOYHOCTU BEPXHENH 4acTU UX KOHCTPYKLUM».
CTeHa MOXeT UCMOoNb30BaTbCs /1A NPOBEAEHUS NpefcepTUdUKALMOHHBIX UCNIBITAHWIA 1
OLLeHKM 6e30MacHOCTH Ky30BHbIX KOHCTPYKLMIA aBTOOYCcOB. CTeH No3BONSET NPOBOAUTD
UCMbITAaHUA KaK OTAEJbHbIX CEKLMIM, Tak M MOJHOMACIITAGHbIX TPAHCMOPTHbLIX CpeacTs (npu
nocnefoBaTebHOM YyCTaHOBKe ABYX CTEHLOB).

CTeHA-onpoKuMabIBaTeNb NPefHA3HAYEH AN1S OLEHKM NAacCUBHOI Ge30MacHOCTH CeKLmii
Ky30BOB aBTOTPAHCNOPTHbIX CpefcTB. CTeH BKAOYAET OCHOBaHMeE CO CTONKaMK, nnatdop-
My C BO3MOXHOCTbIO MOBOPOTA OTHOCUTE/IbHO OCU, NPOXOAALLEN Yepes LAnHAPUYecKue
LWapPHWPBI, a TaKXKe [IMHHOXOLHbIE TnApoLMAnHApPLI. CTeHA-ONPOKMAbIBaTENb N03BOAAET
NPOBOAUTb 3KCMEPUMEHTANbHbIE UCCNENOBAHUA MPOYHOCTU U Hecyllell cnocobHoCTU
CeKLMA Ky30BOB aBTOTPAHCMOPTHLIX CPEACTB B YCNOBUAX ONPOKUALIBAHMA C ycTyna.
CTeHp MMeeT MpoOCTyto, NETKO pa3bupalolLyocs KOHCTPYKLUIO, MO3BONAIOLLYI0 MOHTHU-
pOBaTh 0OBEKT B OTHOCUTENIbHO KOPOTKMIA MHTEPBAN BPEMEHU, MPAKTUYECKMU Ha 060N
POBHOI1 GeToHUpOBaHHOI (Mnu acdansTpoBaHHON) noepxHocTH. CTeHp He Tpebyet
KaKnx-Nnbo CyliecTBEHHBIX 3aTpaT Ha 06CNyKUBaHWe, 061afaeT XopoLlelt KOPPO3NOHHOM
CTOMKOCTbIO, MO3TOMY MOXET 6blTb YCTAHOBMIEH KaK B 3aKPbITOM NMOMELEHUM, TaK U Ha
OTKPLITON naowanke.

CreHp 3awmuieH nateHTOM Ha nonesHyto mogens N2134870.

The stand allows to evaluate the safety of body structures in accordance with the
requirements of international rules UNECE N266 «The uniform instructions concerning
regulatory approval of large passenger vehicles with regard to the top part strength of
vehicle’s construction». The stand can be used for pre-accreditation tests and safety
evaluation of buses bodies. The stand allows to test both separate sections and full-
scale vehicles (if two stands are installed).

The stand-tip is intended for passive safety evaluation of vehicles bodies sections.
The stand includes a base box with racks, a platform turning around and getting through
cylindrical hinges as well as long-stroke hydraulic cylinders. The stand-tip allows to
carry out experimental researches of strength and carrying capacity of the vehicle
bodies sections at rollover a ledge conditions. The stand has a simple, easy taking a
construction to pieces. Due to the construction a vehicle can be bolted in a short span
of time and on any level concrete (or asphalt) surface. The stand doesn't require any
significant maintenance costs and has good corrosion resistance, so it can be installed
both indoors and outdoors.

The stand is covered by the useful model patent N2134870.
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CTEH]I C THEBMATHUYECKOU
TOPMO3HOM CUCTEMOU

Topmo3Ho# cteHp 001 / The brake stand 001 Topmo3Ho# cteHp 002 / The brake stand 002

STAND WITH A PNEUMATIC BRAKE SYSTEM



HA3HAYEHME

OMUCAHME

000 «Hay4yHo-npou3BoOACTBEHHaA
tupma «JluarHoctuka u ceptudukayms
TpaHcnopTa» (Manoe MHHOBALMOHHOE
npeanpusaTtue UTC)

KoHTakTHOe nuuo: K.7.H. A.B. TymacoB
Tenedhon: +7 905 19-20-576

E-mail: anton.tumasov@gmail.com

PURPOSE

DESCRIPTION

LLC Scientific and Production
Company «Transport Health Check and
Certification»

(Small Innovative Enterprise ETS)
Person of contact: A.V. Tumasov, Ph.D.
in Engineering

Contact number: +7 905 19-20-576
E-mail: anton.tumasov@gmail.com

CTeH No3BOASET BbINONHATL CAEAYIOLIME UCCNEL0BAHUS:

= OLEHKa BpeMeHU cpabaTbiBaH!s TOPMO3HOM CUCTEMBI U €€ OTAENbHbIX KOMIOHEHTOB;

= OLieHKA YPOBHSA NAAEHUs LABNEHUS B KOHTYPax TOPMO3HOM CUCTEMbI NPU MHOrO-
KpaTHOM TOPMOXeHNH;

®m OLeHKA NapamMeTpoB paboTbl TOPMO3HOI CUCTEMBI TPU 3aMEHE OFHOTO UM HECKONbKMX
KOMMNOHEHTOB Ha COOTBETCTBYIOLME aHaNory (KOMMNOHEHTLI fpyrux Npou3BoaUTENen);

= OLeHKa paboToCnoCOBHOCTM TOPMO3HOM CUCTEMBI NPU BbIXOAE U3 CTPOS O4HOO U3
KOHTYPOB, NGO OAHOIO U3 KOMMOHEHTOB;

= OLieHKa CTENeHWU COXpaHeHUs TOPMO3HOW CUCTEMON ee KIOYeBbIX CBOMCTB 0 W
nocsne pecypcHbIX UCMbITaHMUI;

= UCCNeoBaHNE PeXUMOB PaboTbl OTAENbHbIX KOMNOHEHTOB B YCNOBUSX, UMUTUPY-
foLmMx npouecchl GYHKLUOHUPOBAHUS TOPMO3HOI CUCTEMBI.

CTeHp coCTOMUT M3 CTanbHOM paMbl, HA KOTOPOI 3aKpenseHbl arperatbl TOPMO3HOM
CUCTEMbI C MTHEBMATUYECKMM NPUBOAOM. CxeMa coeMHEHNS KOMMOHEHTOB W ANNHA COeaN-
HUTEbHbIX TPYOOK MOJHOCTbLIO COOTBETCTBYIOT PEaNbHO TOPMO3HOI CUCTEMe Uccnepye-
Moro TpaHcnopTHoro cpepctea. K cteHay (K ocywnTento) oT CTaLMoHapHOro KoMnpeccopa
noJaeTcs CxaTblil BO3ayx, C AaBneHnem po 12 bap. CreHg npusogutca B geiicTeue 3a
CYET MAaHUMYNMPOBAHUSA PbIYAroM CTOSHOYHOTO TOPMO33, 3 TAKIKE C MOMOLLbLIO HAXATUA Ha
nefanb TOpMo3a (ANA HAMMAZHOCTYU 3aropaKTCs CTOM-CUTHaNbI, YCTAHOBJIEHHbIE B BEPXHE
yactu cTeHga). TopMo3Hble MEXaHU3Mbl Ha CTEHE 3aMeHEHbl NPYXUHAMKU U YNPYyrUMM
Oydepamu, NO3BONAOWMMU CHIMUTUPOBATL HEMHENHYIO XapaKTEPUCTUKY TOPMO3HbIX
MexaHW3MOB (HENMHEeNHYI0 3aBUCUMOCTb YCUNNA Ha LWTOKe OT NPOAONLHOIO Nepemellye-
HUsA WTOKA). Mpu paboTe CTeHAA PErUCTPUPYETCA U3MEHeHWUE faBNeHUN B MArucTpansx
TOPMO3HO CUCTEMbI, 3 TAKKE NepeMeLleHUs LTOKOB TOPMO3HbIX MEXAHU3MOB.

CreHp 3awmuieH naTeHToM Ha nonesHyto mogens N2117375.

The stand allows to perform the following investigations:

= action time evaluation of brakes and its components;

= evaluation of dropout pressure level in brake circuits at repeated braking;

= evaluation of brakes operating conditions when one or more components are
replaced with counterparts (components of other manufacturers);

= evaluation of brakes operation when a circuit or a component falls out;

= evaluation of brakes preservation before and after life test;

= investigation of components operation modes at brakes simulation.

The stand consists of a steel frame which is fixed breaks units with a pneumatic
drive. Interconnection of components and the length of connecting tubes correct fully
the brakes of researched vehicles. Compressed air with pressure of 12 Bar is supplied
to the stand (desiccant) from a stationary. The stand is driven with hand brake lever
manipulation and touching on a brake pedal (for clarity, stop signals installed at the top
of the stand light up). The brakes on the stand are replaced springs and elastic buffers
allowing to simulate a nonlinear characteristic of brakes (non-linear dependence rod
forces on the rod lengthwise displacement). Pressure change in brakes mains and rods
brakes movement are registered during the operational period of the stand.

The stand is covered by the useful model patent N°117375.
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MOBWJIbHBIY IIVHKT
TEXHUYECKOT'0 IVATHOCTUPOBAHNA
ABTOTPAHCIIOPTHRIX CPEIICTB

TRANSPORTABLE CENTER OF VEHICLES
TECHNICAL DIAGNOSIS



HA3HAYEHME

OMUCAHME

000 «Hay4yHo-npousBoACTBEHHaA
¢upma «JluarHoctuka u ceptuukauusa
TpaHcnopTa» (Manoe MHHOBALMOHHOE
npeanpusaTtue UTC)

KoHTakTHOE nuuo:

K.T.H., aoueHt C. M. lpowes

TenedhoH: +7 903 602-16-12

E-mail: dst_nn@gmail.com

PURPOSE

DESCRIPTION

LLC Scientific and Production
Company «Transport Health Check and
Certification»

(Small Innovative Enterprise ETS)
Person of contact: S.M. Groshev, Ph.D.
in Engineering, Associate Professor
Contact number: +7 903 602-16-12
E-mail: dst_nn@gmail.com

MoOMALHLIA NYHKT TEXHUYECKOro AuarHocTupoBaHus (MMNTM) aBTOTpaHCNOPTHLIX
CpeAcTB NpefHa3HayeH Ais NpoBeAeHUs ANArHOCTUKM aBTOMOGUNEN B JOPOXKHbIX YCIO-
BuAx. TexHuyeckue Bo3moxkHoctu MINTL no3BoNAIOT NPOU3BOAUTL TEXHUYECKUIA OCMOTP
ATC c oceBo# Harpy3koit o 3,5 ToHH (MIMTA-3,5) 1 8,0 TonH (MMNTO-8,0).

MoOUBHBINA NYHKT TEXHUYECKOTO AUArHOCTUPOBaHuA ATC BKitouaeT B cebs aBTOMO-
bunb-nabopatopuio, U3roTaBaMBaeMyto Ha 6ase LeNbHOMETANTUYECKUX IETKUX KOMMEp-
YecKux aBTOMOGUNEN, U OLHOOCHBII NpULLEN, NPpeAHa3HAYEHHbII A1l TPAHCMTOPTUPOBKH
POJIMKOBOrO TOPMO3HOIO CTEHAA M annapenein, ucnoab3yembix ana sbesga ATC Ha cTeHp
M cbe3fa C Hero.

B canoHe-oduce aBTOMOOMASA pa3melaloTcs: CTON, Ba KPECAa, UHCTPYMEHTaNbHbI
AWMK, CTENNAX C Npubopamu: AbIMOMEP, ra3oaHann3satop, npubopsl NpoBepkn paboThl
thap, cBeTONponycKaHus cTekon, 3amepa nodTa B pyNeBoM ynpaBieHuu.

MporpaMmmHoe o6ecneyeHne NO3BOJAET MPUHUMATbL B aBTOMATUYECKOM PEXMME NO-
Ka3aHus npubopos, cpaBHUBaATL UX ¢ TpeboBaHuamMmu F0CTa u pacneyarsbiBaTb [UArHOCTU-
yecKylo napTy c pesynsratamu nposepku ATC.

Wcnonb3oBaHue 6eH3oreHeparopa no3sonset MMT[ paboTaTe aBTOHOMHO.

CreHp [MarHOCTMpOBaHMA TOPMO30B aBTOTPAHCNOPTHbIX CPEACTB, BXOAALMA B COCTaB
MIMTL, 3awmweH nateHTOM Ha nonesHyto mogenb N288325.

A transportable center of vehicles technical diagnosis (TCVTD) is intended for ve-
hicles health check on the road. Engineering capabilities of TCVTD allow to carry out
a technical inspection of vehicles having centrally loaded up to 3.5 tons (TCVTD-3.5)
and 8.0 tons (TCVTD-8.0).

The transportable center of vehicles technical diagnosis includes an automotive
laboratory made on the basis of all-metal light commercial vehicles and two-wheel
trailer intended for transporting roll booth and rampants used for vehicle entry on the
stand and exit from it.

There are a table, two chairs, a tool box, a rack with equipments: a smoke meter, a
gas-analyser, a headlight tester, a glasses light transmission tester, a control linkage
backlash tester.

The software allows to take test indications automatically, compare them with the
industry standard and print a test card together with vehicle test results.

TCVTD can operate off line when a gasoline-powered is used.

A stand of vehicles brakes diagnosis forming part of TCVTD is covered by the useful
model patent N288325.
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CTEHII-OITPOKUOBIBATEJID IIJIA
OLIEHKU CTATUYECKOM YCTOMYUBOCTH
TPAHCIIOPTHBIX CPEZICTB

STAND-TIP FOR STATICAL STABILITY
EVALUATION OF VEHICLES



HA3HAYEHME

OMUCAHME

WUcnbiTaTenbHas naboparopus
(VN HITY)

KoHTakTHoe nuuo: I'. A. KoHukoBa
TenedoH: +7 903 60-16-015
E-mail: konikova_galina@mail.ru

PURPOSE

DESCRIPTION

Testing Laboratory (TL NNSTU)
Person of contact: G.A. Konykova
Contact number: +7 903 60-16-015
E-mail: konikova_galina@mail.ru

CreHp No3BO/AET OLEHUBATL CTATUYECKYIO YCTONYUBOCTL aBTOMOGMIEN B COOTBETCTBUM
c Tpe6oBaHMAMM TeXHUYECKOrO peramMeHTa 0 6e30MacHOCTHM KONECHBIX TPAHCMOPTHbIX
CcpeacTs.

CTeHa-onpokuabiBaTeNb BKAOYAET B ce6s NOBOPOTHYIO NnathopMy, NPUBOAUMYIO B
AeNCTBUE HECKONBKMMM TMAPOLUAUHAPAMU. TPAHCNOPTHOE CPEACTBO, YCTAHOBEHHOE Ha
CTeHAe, PUKCUPYETCS OT ONPOKUAbIBAHUSA CTPAXOBOYHBIMU PEMHAMM, NPU 3TOM COCKaNb3bl-
BaHWe aBTOMOOUAA ¢ NnaTdopMbl NpesoTBpaLLAETCA YIOPHbIM OypTUKOM. cnbiTaHus Ha
ONPOKUAbIBaHUE MPOBOAUTCSA 1O MOMEHTA, KOTAIA BCE KONeCa KpaiiHeil CTOPOHLI aBTOMOGMSA
TepAT KOHTAKT C NOBOPOTHOW NAUTOIA. [0 pe3ynsrataM UCNbITaHUI ONPeAensoTCA: Bbl-
COTa LieHTpa Macc TpaHCNOPTHOTO CPefCTBa, KOIPPULMEHT NoNepeyHon YyCTONYMBOCTH,
YroNl ONPOKMAbIBAHUSA, YroN OTHOCUTENBHOMO KpeHa NOAPeCcCOPEHHbIX Macc.

The stand allows to evaluate of vehicles statical stability in accordance with TRSWV.

The stand-tip includes a rotating platform set into action with several cylinders.
The vehicle installed on the stand is secured from tipping over with safety belts. A stop
collar prevents vehicles sliding off the platforms. A roll-over test is until the moment
when all wheels of vehicle end side lose contact with the rotating platform. A height
of center of vehicle mass, a lateral-stability coefficient, a dump angle, a roll angle are
elicited on completion of testing.
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VICII0JIb30BAHUWE HEMPOHHEIX CETEY JIJIA
PELIEHNA 3AJAY BUBPOOUATHOCTUKHA
[IPOMBILIJIEHHOT'O OBOPYIIOBAHNA

1 [TPOTHO3VMPOBAHUS ITAPAMETPOB
KAYECTBA OBPABOTKHU U3JENINY

USING NEURAL NETWORKS FOR PROBLEM
SOLVING OF INDUSTRIAL EQUIPMENTS
VIBRATION MONITORING AND

FORECASTING OF WORKS TURNING QUALITY



HA3HAYEHME

OMUCAHME

Kacdeppa «ABTOMaTH3ayus
MaLIMHOCTPOEHUA
KoHTaKTHOE nuuo:

K.T.H., poueHT A. B. KanawwuHa
TenedoH: (831) 436-73-54
E-mail: anna_vik@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Automation
Department

Person of contact: A.V. Kalasina, Ph.D.
in Engineering, Associate Professor
Contact number: (831) 436-73-54
E-mail: anna_vik@mail.ru

1. MNoBblWeHWe KayecTBa M3[enuin MeTannoobpaboTku 3a cYeT HENPEPLIBHOMO OT-
CNeXWUBAHWA U3MeHeHW BUOpocurHana. Takoit noaxopn no3BOsET NPOrHO3UpPOBaTh
napameTpbl Ka4ecTBa U CBOEBPEMEHHO NPUHKUMATL PelleHuns No o6ecneyeHmno NapaMeTpos
KayecTBa u3genui

2. KOHTpO/Ib TEXHUYECKOTO COCTOSIHUS CTaHOYHOTO 060pYyAOBaHUS 33 CYET Henpe-
PbIBHOTO OTC/IEXMBAHWA NapaMeTpoB BUOPOCUTHANA, CHUMAEMOTO Ha CTAHKE.

PaspabotaHa nporpamma Ha s3bike JAVA, umuTupyiowas paboty HeidpoHHOW ceTu
(npsimoro 1 06paTHoOro pacnpocTpaHeHus ). PazpaboTaHa CTpYKTypa CeTH, HanucaH anro-
puTM 06y4YeHus, nofobpaHsl BecoBble kKoadduumeHTsl. ChopMMpoBaHa MaTpMLa BXOAHBIX
1 BLIXOAHBIX BEKTOPOB. [poBefeHo 00yyeHne ceTu U ee TecTUpoBaHue. MoaTeepxaeHa
AOCTOBEPHOCTb pe3y/bTaToB.

Mpepnaraemas paspaboTka MOXET 6biTb UCMOAb30BAHA HA MPEANPUATUAX MALUU-
HOCTPOEHUA ANA NOBbIWEHNA KayecTBa U3roToBNEHUA U3AENUN, @ TaKKe ANA KOHTPONS
TEXHUYECKOTO COCTOSAHUA 000PYLAOBaHMS.

1. Metalworks quality improving through continuous change control of a vibration
signal. This approach will allow to predict quality characteristics and make decision
on providing work quality characteristics timely.

2. Integrity monitoring of machining facilities due to continuous change control
of a vibration signal.

A JAVA program that simulates a neural network (round-trip) is developed. A network
structure is developed; a learning algorithm is written; weight coefficients are chosen.
Input and output vectors matrix is formed. Training and testing network are realized.
Test validity is confirmed.

Presented development can be applied at machine-building enterprises to improve
workmanship and also to control equipment performance.
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KOJIECHAA ITAPA TEJIEXKU

XEJIESHOOOPOXHOI'O BATOHA
(TIATEHT HA TIOJIE3HYI0 MOZIE/Ib Ne66279, 2007 Ton)

A~

—

IIIIIII

\_) S R A W

WAGON WHEEL OF RAILWAY CAR TRUCK
(THE USEFUL MODEL PATENT Ne66279, 2007)



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «TeopeTuueckas

M NPpUKNagHaa MexaHuKa»
KoHTaKTHOE nuuo:

A.T.H., npodeccop A.10. MaHoB
Tenedon: (831) 436-03-01
E-mail: panov@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Theoretical and Applied Mechanics
Department

Person of contact: A.Y. Panov, D.Sc. in
Engineering, Professor

Contact number: (831) 436-03-01
E-mail: panov@nntu.nnov.ru

I'Ipep,naraeTcn NPpUMEHEeHNe 0N Tpy30BbIX BArOHOB XeJie3HbIX 4OPOor C Uesiblo CHU-
eHus 60KOBOro 13Hoca penbcoB n COOCTBEHHO KONECHbIX nap npu oBMXxeHnn noesna B
KpMBOVI XKEeNIe3HOAO0POXHOro NyTH, a TaKXe C Lenblo NnpeaoTepaleHna onpoKuabiBaHna
rPy30BOro BaroHa B cjiy4ae €ro ABMXeHusa B KpVIBOVI Manoro paguyca npu BO3HUKHOBEHUU
60blLNX GOKOBLIX CUN TpeHUA KONeCHbIX nap o 60KOByl0 NOBEPXHOCTb r0JIOBKU penbCa.

KonecHas napa Tenexku Xene3sHogopoXKHOro BaroHa, BkJitoyalolasa nocaxeHHble Ha
OCb KoJieCa, oTin4aruwasaca 1eM, 4To OHa CHabxeHa yCTpOVICTBOM, YCTpaHALWNUM Npo-
00JIbHOE CKOJIbXXE€HNE KoJieC No pesibCy, BbINOMHEHHLIM B BUAE XKECTKO MOCAXEeHHOM Ha
0Cb ]J,ByCTOpOHHGVI NATHI C ABYCTOPOHHUM NOANATHUKOM, YCTAHOBNEHHbBIM B KOpnyce, n
ONOpHOro nofWwWnUnHMKa, YCTAHOBNEHHOMO B CTyNULE KoJieCa; KOpnycC XeCTKo coegnHeH
C Konecom.

A wagon wheel of railway car truck can be used for rail freight cars to reduce side
wear and wheel pairs when a train goes in a curve of railroad track, and also to avoid
swinging over a freight car in case of its movement in abrupt curve when large lateral
frictions of wheel pairs operate with a rail face surface.

The wagon wheel of railway car truck, including axis-mounted wheels, has a device,
putting out wheels longitudinal slide along track and made in the form of a firmly axis-
mounted dual-pivot with dual center bowl which is mounted in a hull firmly connected
to the wheel, and a block bearing mounted in a wheel hub.
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KOMIIJIERC JISA OONEHKU XAPAKTEPUCTUK
TPAHCIIOPTHBIX CPE[CTB

COMPLEX FOR VEHICLES CHARACTERISTICS
ESTIMATION



HA3HAYEHME

OMUCAHME

MUN «06wecTBO C OrpaHUYEHHOW
OTBETCTBEHHOCTbI0 «Tennomep»
KoHTakTHOE nuuo:

K.3.H., goueHT B.B. MNanbues
Tenedon: +7 920 041-95-01
E-mail: paltsev710@mail.ru

PURPOSE

DESCRIPTION

MIP «Limited Company «Btu meter»
Person of contact: V.V. Paltsev, Ph.D.
in Economics, Associate Professor
Contact number: +7 920 041-95-01
E-mail: paltsev710@mail.ru

Komnnekc npegHasHayeH ans:

— U3MepeHuns 3HeprocbeperaLmux CBOMNCTB TENNOU30NMPOBAHHBIX KOHCTPYKLIMIA;

— U3MepeHus noKasaTeseil CBOMNCTB NPOXOAUMOCTU U OLeHKU 3t(EeKTUBHOCTH B3a-
UMOJeNCTBUA ABUXUTENRIH C ONOPHLIMU OCHOBAHUAMM.

Komnnekc no3sonseT MOfenMpoBaTh BO3JeiCTBUE OKpyKatolen cpeasl 6narofaps
perynsLum B WWMPOKOM AMana3oHe TeMNepaTyphbl, BIAXHOCTU U aBNeHUs, U JAeT BO3MOX-
HOCTb MPOBOAMTL UCMbITAHUSA ANA ONpPeAeNeHns NoKa3aTeneil NPOXOAUMOCTMU U OLLeHKM
3t HeKTUBHOCTU B3aMMOAENCTBUA OBMKUTENEN C Pa3NIMYHBIMU ONOPHBIMU OCHOBAHUAMMU.

Tennou3onMpoBaHHas KaMepa ABAAETCA KIUMATUYECKOI (BHYTPU KaMepbl CO3faeTcs
HeobXxoauMbll ypoBEHb TEMMEpaTypbl, BAAXHOCTU U faBNeHus, 6narogaps WUPOKOMyY
AWana3oHy UX U3MeHeHUi, Hanpumep Temnepatypsl oT — 50°C go + 60°C).

B rpyHTOBbII KaHa, PacnofioXeHHbIH Ha penbcax U UMEIoLWUi BO3MOXHOCTb BblKa-
TbIBaTbCA 3a NpeAenbl JaHHON KaMepbl, NOMELAIOTCA Pa3uyHble ONMOPHbLIE OCHOBAHMA:
NecoK, MWUHA, CYrMMUHOK, Cynech, CHEr U Ap., U B UCKYCCTBEHHO CO3[AHHBIX YCI0BUAX
OKpyXalolei cpenbl (TemMnepatypa, BNAXHOCTb W JaBieHue) uccnegyetcs pabota pas-
NIUYHBIX BUXUTESIEN, TPUYEM TaKUE OMOPHbIE NOBEPXHOCTH KaK CHEr MOTYT CO3AaBaTbCs B
TEPMOW30IMPOBAHHON KNMMATUYECKON KaMepe UCKYCCTBEHHO, C MOMOLLbIO BNPbICKUBAHMS
MeNKOLMCNEPCHBIX Kanenb BOLAHOTO Napa W 6bICTPOro UX OXNAXAEHHU.

The complex is intended for:

— measurement of power-saving properties of thermally insulated constructions;

— measurement of throat opening factors and movers-bases interaction evaluation.

The complex allows to model an environmental effect thanks to temperature requla-
tion in a wide range, humidity and pressure regulations, and makes tests to determine
throat opening factors and movers-bases interaction evaluation.

A thermally insulated chamber is climatic (due to a wide range of temperature, hu-
midity and pressure changes (for example, the temperature range from - 50°C to + 60°C)
the necessary temperature, humidity and pressure level is created inside the camera.

The different supporting bases such as sand, clay, loam, sandy loam, snow, etc are
in a soil course placed on rails and overrun the chamber. Different movers operation
is investigated in simulated environment conditions (temperature, humidity and pres-
sure). Supporting bases like snow can be created artificially in the thermally insulated
climatic chamber with the aid of water steam fine drops injection and rapid cooling.



N HITY

. 4

ABTOHOMHBIN MOBUJIBHBIN
POBOTOTEXHUYECKUY KOMIIJIEKC

OCTPOB CaxanuH, ucnoiTaHua U3MepuTenbHoOro
KoMnaeKca

Sakhalin Island, tests of the measuring
complex

TopbkoBckoe mope, AMPK Ha moaynbHom
ryCeHUYHOM ABUXUTENE

The Gorky Sea, AMRS on the modular
caterpillar drive

AUTONOMOUS MOBILE ROBOTIC SYSTEM



HA3HAYEHME

OMUCAHME

LleHTp TexHUYECKUX CPeacTB

M TEXHOJIOTUIA MOHUTOPUHIa
OKpY)Kaiwouien cpeabl

KoHTakTHOE NuL0:

B.¢-M.H., npocheccop A.A. Kypkun
Tenedhon: (831) 436-63-93,
mM06.: 8 910-899-59-41

E-mail: aakurkin@gmail.com

PURPOSE

DESCRIPTION

Centre of technical equipment and
technologies for environmental
monitoring

Contact name: Professor A.A. Kurkin
Telephone: (831) 436-63-93,
mobile phone: 8 910-899-59-41
E-mail: aakurkin@gmail.com

ABTOHOMHbBI MOGMIbHbII POGOTOTEXHUYECKNIT KOMMIEKC NPefHa3HAYeH A8 MOHUTOPUH-
ra NpuOpeHON 30Hbl M MPOrHO3UPOBAHWUA MOPCKUX MPUPOAHbIA KatacTpod. MOHUTOPUHT
OKpYXXatoLeit NPUPOAHOI Cpefibl HEOOXOAMM NPEeX/ie BCEro B HEAOCTYMHON W onacHoi Ans
YenoBeKa 06CTaHOBKe, HAa BOCTOYHbIX U ceBepHbIx nobepexbax Poccum, rie Hafgo ocyuect-
BNATb NOCTOAAHHbIN COOP MH(OPMALMM O NPUPOAHBIX MPOLLECCaX, TPOMCXOAALLMUX HA MOPCKUX
nobepexbsx v B MOpsX.

ABTOHOMHBII MOGUIbHBIN poboToTexHMYeckuit komnneke (AMPK) coctout U3 TpaHcnopTtHoro
CPeACTBa, BKIKOYAIOWEro repMeTUYHbI KOPNYC C HAaACTPONKOW, CUNOBYIO, TPAHCMUCCUOHHYI0
YCTAHOBKU U BUXUTENb, CUCTEMY YNPABAEHWUA TPAHCMOPTHLIM CPELCTBOM U CUCTEMY yNpaB-
NIEHUS ABUXKEHWEM TPAHCMNOPTHOMO CPEACTBa, NPUMBOPLI U YCTPOIICTBA ANs cbopa, 06paboTkK
W nepefayu MHOpPMaLMM O MPUPOLHBIX NpoLeccax, ApYrue ycTpoicTea CpefcTB XpaHeHUs
MHGOPMaLUK, CBA3W W YNIPaBNEHUs, UCTOYHUK NUTAHUSA cucTeM. Ha Kopnyce MoryT ObITh 3a-
KpenieHbl ¥ NPUBELEHbI B AECTBUE ABUKUTENN, KOHTAKTUPYIOLME C NYTEBOW NOBEPXHOCTbIO:
KONeCHBIN, TyCEHWUYHbIN WY POTOPHO-BUHTOBOI ABUXMTENb. Ha KOpnyce Takxe ycTaHoBNEHA
Ha[,CTPOMKA, Ha KOTOPOI1 3aKpenieHbl MayTa 1 BpalatoLmecs NaaThopMbl C YCTAaHOBNEHHbIM
Ha HUX HABMraLMOHHBIM 060PYAOBaHMEM NO3ULMOHMPOBaHMA AMPK 1 npubopsl MOHUTOPHHTA
OKpyaloleil cpebl. TakuM 06pa3oM, HE3aBUCUMO OT FPYHTOBbIX YCIOBMIA (Hecylei cnocob-
HOCTU FpyHTa) U penbeca MECTHOCTU (HEPOBHOCTW NyTU, €AUHWUYHbIE NMPENATCTBMA U T. n.),
AMPK npeoponeBaet nyTb OT NyHKTa ynpaBaeHUs 40 30Hbl 06CNI€A0BaHMA C UCNONb30BAHNEM
OAHOTO 13 TUNOB ABMXUTENE (KONECHOTO, F'YCEHUYHOO UNU POTOPHO-BUHTOBOIO), 3aHUMAET
TOYKY HabMIOfEHMs C 3afaHHbIMU U3 LEeHTPa YNpaBieHus KoopauHaTamu, B aBTOMaTU3UpO-
BaHHOM pexume (No nporpamme GOPTOBOI CUCTEMBI YNpPaBieHUS) NPUBOAUT B feliCcTBUE
npubopbl HabNAeHUs 3a OKpyxaloweil cpegoi, cbopa u obpaboTku uHbopmauuu. Mepe-
Jaya chopMMPOBaHHbIX BOPTOBOW CUCTEMOI 6a3 faHHBIX B LLEHTP yNpaBieHUs no oobemy u
WHTEpBanaMm BpeMeHU 3afaeTcs LLeHTPOM ynpaBieHus.

Mo oKkOHYaHWM 06CNef0BaHMSA 3aLaHHOTO PaiioHa UAK N0 KOMaHZE W3 LLeHTPa ynpaBieHus
AMPK B aBTOHOMHOM peuMe 0CTaHaBANBAET paboTy NPMOGOPOB MOHUTOPUHIA U BO3BpALLAeTCA
Ha MYHKT ynpaBneHNsA N0 NPOJ0XKEHHOMY 1 3a(hUKCMPOBAHHOMY Ha KapTe ABMXEHUA MapLIPYTY.

MpepcTaBneHHble pe3ynbTathl Noy4YeHsl Npu GUHaHCOBOW NofAepke MuHuUcTepcTBa 06-
pa3oBaHusa W Hayku Poccuitckoit Pepepaumnn (cornawenmne Ne 14.574.21.0089, yHUKANbHbIiA
npeHTudukatop cornawenus — RFMEFI57414X0089).

Autonomous mobile robotic system is designed for monitoring coastal zone and marine
forecasting of natural disasters. Environmental monitoring is required especially in inac-
cessible and dangerous situations on the eastern and northern coasts of Russia where it is
necessary to collect information about natural processes occurring on coasts and in seas.

Autonomous mobile robotic system (AMRS) consists of a vehicle including a sealed
housing with an add-in, power and transmission installations and propellers, a system of
vehicle control and a system of motion control and devices for collection, processing and
transmission of information about natural processes, others devices for information stor-
age, communication and control, power supply systems. The main body can be attached
and powered by propellers in contact with track surface: wheeled, tracked or rotary-screw
propellers. The main body also has an add-on which includes hatches controlled remotely,
a mast and sliding rotating platforms mounted with navigation equipment of positioning
AMRS and devices for environmental monitoring. Thus, not depending on soil conditions
(bearing capacity of soil) and topographical relief (roughness of the way, single obstacles,
etc.) AMRS overcomes the way from the control point to the survey area using one of the
types of propellers (wheeled, tracked or rotary screw), takes the observation point with
given coordinates of control center in automatic mode (on the program of on-board con-
trol system), operates the devices monitoring the environment, collecting and processing
information. Transformation of databases generated by the onboard system to the control
center on volume and time is defined by the control center.

At the end of surveying of the specified area or by the command of the control center AMPS
stops monitoring devices offline and returns to the control point by the map recorded way.

The results are achieved at financial support of Ministry of Education and Science of
the Russian Federation (Agreement N2 14.574.21.0089, unique identifier of the agreement
— RFMEFI57414X0089).
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BE3OEXOOHOE TPAHCIIOPTHOE CPEACTBO

HA I

[INHAX CBEPXHU3KOI'0 JABJIEHUA

C KOJIECHOU ®0PMVJIION 8x8

CROSS-COUNTRY VEHICLE
ON LOW PRESSURE TIRES
WITH AXLE CONFIGURATION 8x8



HA3HAYEHME

OBJIACTb MPUMEHEHKA

HayuHo-06pa3oBaTenbHbIi LEHTP
«TpaHcnopt» HITY um. P.E. AnekceeBa
KoHTakTHoe nuuo:

K.T.H., poueHT A.H. bnoxuH
TenedhoHbl: (831) 257-86-58,
257-86-59, M06.: +7 950 621-79-50
E-mail: a.n.blokhin@gmail.com

000 «3aBoa MexaHMYeCKUX
TPaHCMMUCCHUiN»

leHepanbHbiv gupekTop 000 «3MT» —
P.B. MaHbKOBCKMiA

TenedoH: (8552) 717-332

PURPOSE

DESCRIPTION

NNSTU REC «Transport»

Contact name: Associate Professor,
Ph.D. in Engineering A.N. Blokhin
Telephone: (831) 257-86-58,
257-86-59,

mob. phone: +7 950 621-79-50
E-mail: a.n.blokhin@gmail.com

LLC «Plant of mechanical
transmissions»

General manager of LLC «Plant of
mechanical transmissions» —

R.V. Mankovsky

Telephone: (8552) 717-332

O6ecneyeHne 6e30MacHbIX BCECE30HHbIX NEPEBO30K B CEBEPHbIX PErMOHAX CO CIIOX-
HbIMU NPUPOJHO-KNUMATUYECKUMU YCIOBUAMU W YPe3BbIYANHON IKONOrMYECKOi yA3-
BUMOCTbIO B YXYALWEHHbIX JOPOXHbIX YCI0BUAX, HA 6€340POXKbE U CHEXHOMN LeuHe, C
BO3MOXHOCTbIO NPEOJO0EHUs BOAHbIX NPerpag.

BespgexopHoe TpaHCMOPTHOE CPefCTBO Ha LWMHAX CBEPXHM3KOrO [aBleHUA C KO-
necHoit dopmynoit 8x8 (BTC) obnapaer BbICOKOIH NMPOXOAUMOCTbIO, MOABUKHOCTBIO U
3HeproatHeKTMBHOCTbLIO NPU ABUMXKEHUM MO OMOPHLIM OCHOBAHUAM C HU3KOII Hecyluen
CNocOBHOCTbIO U MPEOJONEHUN BOLHBIX NPErpaa.

Be3pexopn paspaboTaH Ha OCHOBE MOAY/bHO-YHU(ULMPOBAHHOTO NPUHLUNA, UMeeT
ONTUManbHY KOMMOHOBKY, NO3BONAIOLWYIO CO3AaHNE CeMEeNCTBA NONHOMPUBOAHBIX W
MOJHOCTbIO yNpaBasAeMblX TPAHCMOPTHbIX CPEACTB C KONECHON hopmMynoit 4x4, 6x6 u
8x8 pa3nnyHoro HasHayeHus (NaccaXMpCKUX, rPy30BbIX, IPYy30-NACCAKUPCKUX, CNELM-
anu3npoBaHHbIX C HAACTPOIKAMU, CNACATENbHBIX U T. A.).

MakcuMmanbHasa CKOPOCTb ABUXEHUA TPAHCMOPTHOTO CPefCTBa Ha TBEpPAON NoBepx-
HOCTU — He MeHee 80 KM/y, BpeMs pa3roHa Ha nytu 1000 m — He 6onee 63 c., pacxop,
Tonnuea 27.5-30 /100 KM (Npu ABUKEHUN HA WECTON Nepefaye B [1ana3oHe CKOPOCTei
30-55 KM/4), CKOPOCTb MO BOAe — He MeHee 6 Km/u.

Bbicokne 3HauyeHUs nokasatenei KCnNyaTaLMOHHbIX CBOWCTB [OCTUraloTCA ONTK-
MaNbHbIM COYEeTaHMEM NapameTpoB ABUraTeNns, OPUrMHaNbHON TPAHCMUCCUU C KOMAHA-
HbIM U @BTOMATWYECKWNM YNpaBieHNeM, BUXUTENSA CO BCEMU YNPaBAAeMbIMU KONecamu,
TOPMO3HOrO YNpaBiaeHWA U NOABECKW MOBbIWEHHON 3PDEKTUBHOCTU, PaMbl-NTOAKN U
KabMHbl BMECTUMOCTbIO 7 Yen.

Mcnonb3oBaHuWe OpurMHanbHbIX MHHOBALMOHHBIX TEXHUYECKUX PeLleHNi, 3KoNoru-
Yecku 6e30MacHbIX TEXHONMOTUIA, COBPEMEHHbIX HAay4YHbIX UCCed0BaHW NPy NPOEKTU-
POBaHMW Pambl-0LKM, aBTOMATUYECKO TPAHCMUCCUK, PYNEBOrO YNpaBaeHUs, CUCTEMBI
NOApPeccopuBaHMA U XOLO0BOI YaCTV MPUBENO K YNYYLLIEHNIO NOKa3aTenen NpoxofnMmMocTy,
aMUOUiiHBIX CBOICTB, TONJIUBHON 3KOHOMUYHOCTH, KOM(OPTAbENBbHOCTU yNpaBneHus
TPAHCMOPTHLIM CPEACTBOM, HAAEKHOCTU NPU CHUXKEHUU CTOMMOCTU MO CPABHEHUIO C
CYLLECTBYIOLWMMIU aHANOraMu.

MpoekT pa3paboTaH npu GuHaHcoBOW noaaepxkke MuHobpHayku PO B pamkax Co-
rnaweHus o npegoctasneHunmn cybemamm Ne14.577.21.0080 ot 05.06.2014 .

Safe year-round transportation in northern regions with difficult climatic conditions
and extreme ecological vulnerability in deteriorate road conditions on impassibility and
virgin snow with the possibility of overcoming water obstacles.

Cross-country vehicle on low pressure tires with axle configuration 8x8 (CCV) has
high maneuverability, mobility and energy efficiency when driving on support structure
with low bearing capacity and overcoming water obstacles.

Cross-country vehicle is based on modular and unitized principles, has an optimal
layout which makes it possible to create all-wheel drive and fully controllable vehicles
of different purpose with axle configuration 4x4, 6x6 and 8x8 (passenger, cargo, cargo-
passenger, with special upper structures, rescue vehicles, etc. ).

The maximum speed of the vehicle on hard surface is not less than 80 km/h, accel-
eration time on 1000 m way is no more than 63 s., fuel consumption is 27.5-30 /100
km, speed on water is not less than 6 km/h.

High indicators of performance characteristics are attained by optimal combina-
tion of engine parameters, original transmission with command and automatic control,
propeller with all steering wheels, brake control and suspension of advance efficiency,
frames-boats and cabins with capacity of 7 people.

Using original innovative technical solutions, environmentally safe technologies,
modern scientific research in frame-boat design, automatic transmission, steering
system, cushioning system and chassis led to improved performance terrain, amphibi-
ous characteristics, fuel efficiency, comfort of vehicle driving, reliability at lower cost
compared to existing analogues.

The project is developed at financial support of Ministry of Education and Science
of the Russian Federation (Agreement N°14.577.21.0080 from 05.06.2014).
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OCHOBEI TEOPUU ITPOEKTPOBAHUS
JIENOKOJIOB Y JIEMOKOJIBHEIX CY/I0B
HA BO3OVIIHOY IIOOYIIKE

WUcnbitanua mopenun JINBI n nepokonos B
6acceitte HITY / Ground-effect research ice
machine and icebreakers test in the ice model
basin of NNSTU

WcnbiTaHuA 3KCNepMMeHTanbHOI NefloKobHOM NnaTdopMbl Ha Bo3ayLHONM noaywke (p. Bonra,
tespanb 2014 r.) / Ground-effect research ice machine test (R. Volga, February 2014)

WUcnbiTaHus HedTerazopobbiBaloweit naatgopmel
B NieaoBbix ycnoBuax / 0il and gas production
platform test in ice conditions

BASIC ICEBREAKERS AND CUSHION
ICEBREAKERS ENGINEERING



HA3HAYEHME

ONUCAHME

Kacdepnpa «KopabnectpoeHue

M aBMALMOHHAA TEXHUKAY,
Hay4yHoe ONbITHO-KOHCTPYKTOPCKOE
npeanpuatue «Jlea-HH»,
nabopaTopusa apKTUYECKUX CYAOB
KoHTakTHOE Nnuuo0:

A.T.H., npodeccop B. A. 3yeB
Tenedhon: (831) 436-78-96
E-mail: ship@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Shipbuilding and Aircraft Engineering
Department, Scientific Experimental
Design Bureau «Ice-NN», Laboratory

of Arctic Ships

Person of contact: V.A. Zuev, D.Sc. in

Engineering, Professor
Contact number: (831) 436-78-96
E-mail: ship@nntu.nnov.ru

MpuBeneHHble pa3paboTKM NpeaHa3HAYeHbl AN UCMOb30BAHUA NPU NPOEKTU-
POBaHMM HOBbLIX CPEACTB Pa3pyleHnUs NbAa, NPOLANEHUA HaBUTALWKM, B TOM Yuche C
MCNONb30BaHWEM TEXHONOrMIA Ha BO3AYILHOW NOAYLKe, a TaKxKe Npu NpoBefeHUN
MOLENbHbIX UCNBITAHW B3aUMOAENCTBUA CYAOB U MOPCKUX COOPYXEHWI CO NbLOM B
Nef0BOM OMNbITOBOM HacceliHe.

Kpome 3toro, HOKB «Jleg-HH» nmeet cBupetenbctBo o npusHanum Poccuiickoro
PeyHoro Peructpa u NnpoBOAMT NPOEKTHbIE U OMBITHO-KOHCTPYKTOPCKUE paboTbl no Mo-
[epHM3auum, nepeobopyaoBaHuio 1 nepeknaccubuKaLum cynos.

Pa3paboTku npeacTaBAsIOT aNrOpUTMbI PeLleHns 3aay NPOEKTUPOBAHUA U OLEHKM
MOPEXOZLHbIX M IKCMNYATALLMOHHBIX KAYECTB CYLOB U MOPCKUX COOPYIKEHUM, IKCNTYyaTH-
pyloLWMUXCS B 1€0BbIX (B TOM YMC/NE apKTUYECKUX) YCIOBUSX.

WccnepoBaHne HOBbIX MAaTEPUANOB AN UMUTALMUM JIELAHOTO NOKPOBA, TEXHOIOMUM
NPOBELEHUA UCMLITAHNI U METOLOB NEPECcYeTa Ha HaTypy Npu GU3UYECKOM MOAENUPO-
BaHUM B3aUMOJENCTBUS CYLOB CO IbAOM.

The represented developments are intended for use in the design of new instruments
for ice failure, renewal of navigation, including the use of air-cushioned tools as well
as in the simulation of interaction between ships and marine structures and ice in the
ice model basin.

Besides, SEDB «Ice-NN has a certificate of Russian River Register and fulfils design and
development works oriented to ships modernization, re-equipment and reclassification.

The developments are algorithms of design and sailing qualities and structural
evaluation of ships and marine structures operating in ice (including arctic) conditions.

New substances research to simulate ice cover; research of experimental procedures
and translation methods when there is a physical simulation of ship-ice interaction in
real-world contexts.
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[TOBBILIEHUE BE30IIACHOCTH,
TOJITOBEYHOCTU Y CHMYXEHME
METAJIJIOEMKOCTY ITPOMBILIJIEHHOTO
O0BOPYIOBAHNUA U METAJUJIOKOHCTPYKIINU
PA3JINYHOTI'0 HASHAYEHVSA B YCIIOBUAX
VX IKCIIJIVATAITN

SAFETY, LIFE IMPROVEMENT AND
REDUCTION IN METAL CONSUMPTION OF
INDUSTRIAL EQUIPMENTS AND VARIOUS
METAL STRUCTURES IN SERVICE



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «lponssoacTBeHHas
6e30MacHOCTb, 3KONIOrUA U XUMUAY
KoHTaKTHOE ML 0:

A.T.H., npodeccop I.B. MauypuH
TenedhoH: (831) 436-23-20
E-mail: pachuringv@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Process Safety, Ecology and Chemistry
Department

Person of contact: G.V. Pachurin, D.Sc.
in Engineering, Professor

Contact number: (831) 436-23-20
E-mail: pachuringv@mail.ru

Pe3ynbTaTbl UCCNEL0BAHMIA N0 NOBLIWEHUIO 3KCN/yaTaLMOHHOM JONTOBEYHOCTH 060-
PYLOBAHWUA U METANNOU3AENUIA BHELPEHbI HA NpefsnpuUATUAX aBUALMOHHON U aBTOMO-
OMNbHOIA OTpacNei NPOMbIWNEHHOCTH: NOBbIWEHA CTabUIBHOCTb MPOYHOCTHLIX CBOMNCTB
WTaMNoBaHHbIX AeTaneit aBTobycoB MA3, X 4ONTOBEYHOCTb HA BO3JYXE U B KOPPO3UOH-
HOW cpepie, COKpaLLleHa HOMEHKNATypa MApoK U COpTaMeHTa CTaell Ha 3aBoje, 3a CYeT
YMeHbLUEHUs TONWMHBI AeTaNell CHUXEHA METaN0eMKOCTb aBTobyca (MeTanNoeMKOCTb
opHoro aBTobyca MA3-3205 noHuxaetcs Ha ~ 5% unu Ha ~ 100 kr).

Pa3paboTaHbl NpaKTUYeCKUe PEKOMEHJALWM MO TexHonornyeckoi obpaboTke
12X18H10T, 31878, BHC-2 u. gp. (TAMNO um. C. OpaxoHukuase), ctanm 40X (pa3paboTka
NepcneKkTUBHBIX TEXHONOT WA n3roToBneHua oteeTcTBeHHoro kpenexa, 000 «Pycb-MeTtn3y,
r. Open), KOTOpble NO3BONAIOT NOBLICUTH IKCMTyaTALMOHHYIO HALAEKHOCTb ANTMHHOMEPHbIX
6onToBbIX N3AENUi 63 ONacHOCTH BO3HUKHOBEHUA AedeKTOB pe3bObl, N0JYYMUTb PaBHO-
MepHble MPOYHOCTHbIE U MNACTUYECKME CBOWMCTBA KanuMbGpoBaHHOMO npokata ctanu 40X
no BCeil BJIMHE MOTKA, UCKMIOYAETCSA BEPOATHOCTb 06Pa30BaHUs 3aKaNOUHbIX TPELLMH U
oTnagaeT HeobXoAMMOCTb PUXTOBKU LJIMHHOMEPHBIX CTEPKHEBBIX U3genuit (Puc.).

Pa3paboTku 3awmnweHsl nateHTamu: Mavypuu I.B., duaunos A.A., NMauypux B.T.
«Cnoco6 06paboTku ropsyekaTaHoro npokaray, 3aseka N2 2012125329, npuoputer ot
18.06.2012, 3apeructpuposaHo 27.06.2013 r.

The research findings concerning service life of equipments and metal structures are
brought in enterprises of aircraft and automotive industries. Thus, a structural behavior
stability of pressed parts PAP buses, their service life in the air and in a corroding agent
are improved; grade slates, steel grade are reduced in industries; metal consumption
of a bus is reduced through reducing parts thickness. (Metal consumption of one PAP-
3205 is reduced by ~ 5%, or 100 kg).

Tips for processing treatment of 12X18H10T, 311878, BHC-2 and etc. (GAPO n.a.
S. Ordzhonikidze), steel 40X (development of advanced manufacturing technologies
of critical fasteners, LLC «Rus-Metiz», Orel) are developed. They allow to increase the
service reliability of long bolted components, to be indifferent to occurrence of thread
defects and get proportional strength and past-forming properties of calibrated steel
rolling 40X along the full length of a bobbin. Besides, the possibility of quench cracking
is eliminated; the necessity of long bar components is disappeared (Fig.).

The developments are covered by patents: G.V. Pachurin, A.A. Filipov, V.G. Pachurin
«Treatment method of hot-rolled steel», application N° 2012125329, priority on June
18, 2012 registered 27.06.2013.
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ITIPEOV3UOHHBIE KOOPAUHATHBIE
HAHOCHCTEMBI HA OCHOBE OBPATHOI'O
[IBE309POEKTA

PRECISION COORDINATE NANOSYSTEMS ON
THE BASIS OF AN INVERSE PIEZOEFFECT



OBJIACTb MPUMEHEHWA

ONUCAHME

TEXHUYECKWUE XAPAKTEPUCTUKU CTN
CNPUBOAAMU HA OCHOBE OBPATHOTIO
NbE303®PEKTA

Kadepnpa «ABTomaTusauus
MalUMHOCTPOEHUAY
KoHTakTHOE Nnuuo0:

K.T.H., aoueHT C.A. MaHuepoB
Tenedhon: (831) 436-73-54
E-mail: mca_9@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

SPECIFICATIONS OF DRIVEN PFS ON THE
BASIS OF THE INVERSE PIEZOEFFECT

Machine-Building Automation
Department

Person of contact: S.A. Mantserov,
Ph.D. in Engineering, Associate
Professor

Contact number: (831) 436-73-54
E-mail: mca_9@nntu.nnov.ru

[locTOMHCTBA BbICOKOTOYHbIX KOOPAMHATHBIX NPUBOLOB HAa OCHOBE 0OPATHOrO Mbe-
303(hheKTa fenatT Ux HesaMeHMMbIMU NPU UCMNONb3OBAHUKM B COBPEMEHHbIX BbICOKMX
TEXHONOTUAX NPOU3BOACTBA U3Aenunit Mukpo-3nekTpoHuku (BUC u CBUC), neyatHbix nnar,
B MUKPOXWUPYPruHW, B TOUHBIX FEOAE3UYECKUX Npubopax.

B TpexkooppuHaTHOM cucTeMe TOYHOTO NO3ULMOHMPOBAHMA C KapeTKamm 1, 2 v noBo-
POTHbIM CTOJIOM 3 KOHTAKTUPYIOT 6JI0KM U3 IBYX Nbe30KEPaMUYeCKUX Npeobpa3oBaTeneit
4 (NKI), yctaHoBneHHbIX Nog yrnom 90° apyr K apyry (cm. puc. u ¢oTo).

KoHTaKT ocyliecTBnaeTca Yyepes cneunanbHblit Aepxatens 5 U3 3aKaneHHOMN cTany,
a ycunme NOKMUMa PerynnpyeTcs ¢ noMoLbto npyxuHel. CuenneHne gepxarens ¢ KapeTkon
o6ecneynBaeTcs CUNAMU KOHTAKTHOTO TPEHUS, @ NepeMelleHne KapeTku BO3HUKAET nog,
AeNcTBMEM BbICOKOYACTOTHbIX (BY) Kocbix ynapoB. PeBepc aBuKeHUs KapeTku npous-
BoguTCa nyTem nepeknioderus MKM B 6noke.

CTN hyHKUMOHMPYIOT B HAHOAMANA30He NepeMelLeHnii 06beKTa:

— M0 IMHENHBIM KoopauHaTaM X, y — o1 100 fo 1 H (BmecTo + 10 MKM Mo Kiaccuye-
CKoli cxeme);

— M0 yrnoBoi koopguHate ¢ — ot 10 go 1'.

Mpu 3TOM 06ecneynBaeTCs BLICOKAA CTeNEHb PABHOMEPHOCTYU IBUXKEHUS MO CKOPOCTH,
peann3aLns 3afaHHbIX 3aKOHOB ABUXEHUA C PerynnpoBaHMeM napameTpoB ABUKEHUA
B LUMPOKOM fiManasoHe.

Mbe3opBuraten nNo3BONAIOT CO3[aBaTb CMCTEMBbl TOYHOTO MO3ULMOHMPOBAHUA
C yNpaBnsaemMomn CTPYKTYpoOu.

High-precision coordinate drives on the basis of an inverse piezoeffect are indispen-
sable when they are used in advanced high processing technologies of microelectronics
(LSI and VLSI), printed-circuit boards, microsurgery, nice geodetic instruments.

The blocks of two piezoceramic transducers 4 (PCT) set to an angle 90° to each
other (see Fig. and picture) contact with the fork carriages 1,2 and the rotary table 3
in 3-D system of exact positioning.

The contact is via a special holder 5 made from hard steel and an application force
is regulated by means of a spring. Clutch between the holder and the fork carriage is
realized with solid friction forces and the fork carriage movement occurs with high-
frequency (HF) oblique impacts. Reversal of the fork carriage movement is performed
with switching of PCT in the block.

PFS operate in a nanoscale of object transfers:

- in translational axises x, y — from 100 to 1 n (instead + 10 microns according to
a fundamental-mode scheme);

—in an angular coordinate ¢ — from 10 to 1'.

A constant speed movement basis, the specified motion laws with motion monitor-
ing in a wide range are performed.

Piezoengines allow to establish systems of exact positioning with a controlled
structure.
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[TPOTPAMMA PACYETA TMIPOCTATUYECKUX
XAPAKTEPUCTUK U IVATPAMM
OCTOMYMBOCTHY CYIOBEIX KOPIIYCOB
CJIOXKHOV TEOMETPMYECKOU ®OPMEL

[IPY TIPOM3BOJIBHOM IIOCATKE

PROGRAM FOR HYDROSTATIC
CHARACTERISTICS AND SOPHISTICATED
SHIP GEOMETRY STABILITY UNDER
UNSPECIFIED PLANTING



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadepnpa «A3po-ruppoanmHamuka,
NPOYHOCTb MALIKUH U CONPOTUBJIEHUE
maTepuanos»

KoHTaKTHble nuua:

A.T.H., npodeccop A.b. BaraHos,
K.T.H., poueHt U.J1. KpacHoKkyTCKmit
Tenedon: (831) 436-80-13

®dakc: (831) 436-73-09

E-mail: terkor@nntu.nnov.ru;
ngtu_pool@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Aerohydrodynamics, Machine
Durability and Strength of Materials
Department

Persons of contact: A.B. Vaganov,
D.Sc. in Engineering, Professor;
I.D. Krasnokutsky, Ph.D. in
Engineering, Associate Professor
Contact number: (831) 436-80-13
Fax: (831) 436-73-09

E-mail: terkor@nntu.nnov.ru;
ngtu_pool@mail.ru

Mporpamma npefHasHayeHa Ans pelleHus 3agay nnaByyecT U OCTONYUBOCTU Ha
TUXOi BOAE B NPOLECCE NPOEKTUPOBAHMSA U IKCMIYATALMUM NAABYYUX COOPYIKEHNIA.

Mporpamma oGecneynBaeT BbINOJHEHME YUCNEHHBIX PACYETOB XapaKTEPUCTUK MO-
PYKEHHOTO B MOKOSALYIOCA XKUAKOCTE 06bEMA TeNa, MMEKOLLEero 3afaHHble HenpoHuLa-
€Myl0 MOBEPXHOCTb C OJHOI MIOCKOCTbIO CUMMETPUM U KOOPAMHATHI LLEeHTPa TAXKECTH.
MonoxeHue Tena OTHOCUTENbHO CBOOOLHOW NMOBEPXHOCTU KUAKOCTU MOXKET ObITb NpPo-
M3BONMbHBEIM. Pe3ynbTaTel pacyéToB NpeAcTaBNAlOTCA B MPUHATOM B Teopuu Kopabns
BUAE: KPUBbIE NNABYYECTU U HAYANBHON OCTOINYMBOCTYU, MAclTab boHxaHa, gnarpammel
CTaTMYeCKOM U OUHAMUYECKON 0CTOMYMBOCTU. NCXOOHBIMU JaHHbIMKU ONSA BbINOAHEHUS
PacYETOB ABNAIOTCA TEOPETUYECKUNA YEPTEXK HAPYKHON HEeNnpOHMLAEMON NOBEPXHOCTM
Tena U KOOPAMHATHI €ro LLeHTpa TAXECTH.

MonyyeHo cBMAETENLCTBO O rOCYLAPCTBEHHOM perncTpauuu nporpammbl gns IBM
N2 2014612390. Mpasoobnagarens: HITY um. P.E. Anekceesa.

The program is intended for solving problems of buoyancy and calm water stability
in the process of floating structures design and operation.

Numeric calculations of submerged hull characteristics are fulfilled with the pro-
gram. This hull has impermeable surface with one mirror and given coordinates of
gravity center. Position of the hull relative to the free liquid surface can be arbitrary.
Results of the calculations are presented traditionally for the theory of ship: curves of
buoyancy and initial stability, Bonjean curve, static and dynamic stability diagrams.
A theoretical drawing of hull impenetrable outer surface and coordinates of gravity
center are initial data for calculations.

The certificate of State registration of the computer program N° 2014612390 is
obtained. A copyright holder: NNSTU n.a. Alexeev.
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[TPOTPAMMA PACYETA KAYKM CY[I0B
1 TIJIABYYUX COOPYXEHUYM HA MOPCKOM
BOJIHEHUU

SHIPS MOTIONS AND CONFUSION FLOATING
SRUCTURES ANALYSIS PROGRAM



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeapa «A3po-ruapoanHammka,
NPOYHOCTb MALUMH U CONPOTUBJIEHUE
MaTepuanos»

KoHTaKTHble nuua:

A.T.H., npodeccop A.b. BaraHos,
K.T.H., goueHT U.[l. KpacHoKyTCKui
Tenedon: (831) 436-80-13

®akc: (831) 436-73-09

E-mail: terkor@nntu.nnov.ru;
ngtu_pool@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Aerohydrodynamics, Machine
Durability and Strength of Materials
Department

Persons of contact: A.B. Vaganov,
D.Sc. in Engineering, Professor;
I.D. Krasnokutsky, Ph.D. in
Engineering, Associate Professor
Contact number: (831) 436-80-13
Fax: (831) 436-73-09

E-mail: terkor@nntu.nnov.ru;
ngtu_pool@mail.ru

Mporpamma npegHasHaueHa Ans pelleHns 3a4ay MOPeXogHOCTU NIABYYUX COOpPYHKe-
HWii B YCNOBMSAX BO3LENCTBUSA NOPLIBUCTOTO BETPA, TEYEHUS U HEPETYNSPHOTO BOSIHEHMUS
Ha 3Tanax NpPOeKTMPOBAHUA W IKCMNYATALMMW NNABYYMUX COOPYKeHUid. Mporpamma npu-
MEHMMa KaK Ans CTalMOHAPHbIX, TaK U /15 HECTALMOHAPHBIX PEXUMOB 3KCMAyaTaLum
MaByYero CoopyKeHus.

B nporpamme peanu3oBaHa feTEPMUHUPOBAHHAS MATEMATUYECKAs MOJENb AUHAMUKM
Kopryca naaByyero coopyxeHus. Nporpamma obecneynBaeT BbINOJHEHUE YUCIEHHbIX
PacyYETOB KUHEMATUYECKMX NapPaMeTPOB ABUKEHUS KOPNYCA NAAaBYYero COOPYKeHUs npu
3a[laHHOM BHelWHeM Bo3gencTBuu. NcxonHbIMU JaHHBIMW ANS BLINONHEHUS PACYETOB
ABNSIOTCA TEOPETUYECKUIT YEPTEXK KOpryCca NNaByyero COOPYKEHUs, BECOBas Harpyska,
XapaKTepPUCTUKM BETPA, BONIHEHUS U TeueH!s. Bo3MoxeH yuET n3MeHeHus BECOBOM Ha-
PY3KM M MeXaHWYeCcKOoro B3auMoAeiCTBUs NAaByYero COOPYXEHUs C APYrMMU Tenamu.

MonyyeHo cBMAETENHLCTBO O rOCYOAPCTBEHHOW perucTpaunm nporpammsl ana 3BM Ne
2014612348. Npasoobnagarens: HITY um. P.E. Anekceesa.

The program is intended for solving problems of floating constructions sailing quali-
ties in the conditions of influence of gusty winds, steam flow and random sea during
the design and floating structures operation. The program can be used both stationary
and non-stationary conditions of floating structure operation.

A deterministic mathematical model of the floating structure hull dynamics is real-
ized in the program. The program fulfils numeric calculations of kinematic parameters of
floating structure motion under given external conditions. A theoretical drawing of the
floating structure hull, weight capacity, wind, waves and steam flow characteristics are
initial data for calculations. Also weight change and change of a mechanical interaction
between floating structures and other bodies can be registered.

The certificate of State registration of the computer program N2 2014612348 is
obtained. A copyright holder: NNSTU n.a. Alexeev.
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MCCIIENOBAHUA 1 PASPABOTKU
B OBJIACTY TEXHOJIOI'MM PEMOHTA JUCKOB
KOJIECHOI'O TPAHCIIOPTA

RESEARCH AND DEVELOPMENT IN WHEEL
WEBS REPAIR TECHNIQUE



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdeppa «TexHonorus
MaLIMHOCTPOEHUA
Ap3amMaccKuil NONMTEXHNYECKUIA
uHcTuTyT (hunuan HITY

um. P.E. AnekceeBa)
KoHTaKTHble nuua:

K.T.H., poueHT A.B. lnaToHoB,
maructpauT U.A. MnatoHoB,
K.T.H., poueHT B.B. Mme6os
TenedoH: (83147) 4-18-708
Mo6.: +7 905 195-99-58
E-mail: ilnrn@mail.ru;
tm@apingtu.edu.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Technology
Department
Arzamas State Technical Institute

(branch of NNSTU n.a. R.E. Alexeev)

Persons of contact:

A.V. Platonov, Ph.D in Engineering,

Associate Professor;
I.A. Platonov, master’s student;

V.V. Glebov, Ph.D. in Engineering,

Associate Professor

Contact numbers: (83147) 4-18-708

Mob.: +7 905 195-99-58
E-mail: ilnrn@mail.ru;
tm@apingtu.edu.ru

Ha kadeppe «TexHONoOrms MawWMHOCTPOEHMA» ApP3aMacCKOro MOJUTEXHUYECKOro
uHctutyta (punuana) HITY um. P.E. AnekceeBa cosmectHo ¢ 000 «[ucklnar» npo-
BOAATCA MCCNELOBaHUA B 00M1acTU COBEPLIEHCTBOBAHUSA TEXHONOTMU PEMOHTA LUCKOB
KoJleCHOro TpaHcnopTa.

PaspaboTaHa Mofenb CTEHAA AN NPaBKU LUCKOB KOJIECHOTO TPAHCMOPTa — aBTOMO-
OUNbHbIX U MOTOLMKNETHbIX, [JIA MOMELOB W CKYTEPOB — C AMameTpom o6oga ot 10 go
22 [IOAMOB, @aHaNoroB KOTOPOMy HeT. HoBas Modenb npepycMaTpuBaeT ucnpasieHue
LetheKTOB JUCKOB MajoN TEXHUKM C UCNONb30BAHWNEM CEPUIAHO-U3rOTaBNUBAEMbIX CTEHLOB
A5 NPaBKM aBTOMOGUIIbHBIX JUCKOB.

B KOMNNeKTaUuio CepuitHblX CTEHA0B BBOAUTCA OOMOJHUTENbHAS OCHACTKa B BUfE
MPOCTbIX ONPABOK /15 OPUEHTALMU AUCKOB MaOil MOTOTEXHUKN HA CEPUMHBIX CTEHAAX.
JlononHUTENBHO, TAKXE UCMONb3YIOTCA CneyuanbHble Waibbl U yanuHeHHble 60Tl ans
3aKpenneHus auckos. Cnocob npaBKu UCKOB Maoi TEXHUKM UCMbITAH HA MOTOLMKNETHBIX
AMCKAx 1 AMUCKAX CKYTEPOB. B HacToslee BpeMs U3TOTaBNMBAETCS ONbITHbIA CTEHA C 40-
MONHUTENLHBIM OCHALLEHMEM /15 BbICTaBOYHOMO 06pa3ua. BHegpeHue B aBToCEpBUCHbIE
YCYrU Manbix NpeanpuaTMi HOBOrO CTEHAA NO3BOJIUT PEWNTb aKTyasbHy npobiemy
PEMOHTA ANUCKOB MajOi TEXHUKM C MUHIUMAJIbHBIMM 3aTPATaMu, HECPABHUMbBIMM C LIEHTPAMH
NpaBKK JUCKOB B CTONULE.

The mechanical engineering department of Arzamas State Technical Institute (branch
of NNSTU n.a. R.E. Alexeev) and LLC «Diskplat» carry out of research in the field of webs
repair technological advancement for wheeled transport.

A stand model for wheel webs dressing of cars, motorcycles, mopeds and scooters
is developed. A rim diameter is from 10 to 22 inches. It has no equals. The model
remedies the webs defects of small vehicles with the use of stock-produced stands for
automobile webs dressing.

An added accessory by way of idle mandrels for small motor transports webs orien-
tation on batch-produced stands is included in package contents of batch-produced
stands. Additionally, special washers and extra-long screws to band webs up are also
used. Method of webs dressing is learnt to motorcycle and scooters webs. Now a proto-
type stand with options is being manufactured for the exhibition. If small enterprises
do car repairing use the new stand they'll solve problem of small vehicles webs repair
with minimum expense not to be compared with webs dressing centers in a capital.
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KOJIECHBIV CHET'0OB0JIOTOXO[
3BM-39081 A «CUBEP»

WHEELED SNOW AND SWAMP-GOING
VEHICLE ZVM-39081 A «SIVER»



HA3HAYEHME

OMUCAHME

HayuHo-uccnepoBarenbcKas
naéoparopusa TPaHCNOPTHbIX MalUUH
M TPAHCNOPTHO-TEXHONOTUYECKNX
komnnekcos (HUJ TM TTK)
KoHTaKTHOe ninLo0:

A.T.H. A.A. AHUKHUH

Tenedon: (831) 436-83-92

Mo6.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

PURPOSE

DESCRIPTION

Scientific Research Laboratory of
Transport Machines and Transport-

Technological Complexes (SRL TM TTC)

Person of contact: A.A. Anikin,
D.Sc in Engineering

Contact number: (831) 436-83-92
Mob.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

BbinosiHeHWe TpaHCNOPTHO-TEXHONOTMYECKUX ONepaLuii no BCem BUAaM claboHecywux
PYHTOB, 6ONOTUCTON MECTHOCTH, HA NIABY W CHEXHOM LieNuHe.

KonecHblit cHero6onotoxon 3BM-39081 A «Cusep» BhinosiHeH Ha 6a3e aBToMo6UNs
[A3-33081 «Cagko». CHero6onotoxon 3BM-39081 A «CuBep» uMeeT LiefibHOMETaNInYe-
CKMM KY30B, YCTAHOBJIEHHBbI HA YCUNEHHYIO paMy. B KOHCTPYKLMM MALIMHBI UCMONbL3YIOTCS
NopTaNbHbIe MOCTbI, NONYYAEMble YCTAHOBKOM OPUTMHANbHbBIX KOJECHBIX PELYKTOPOB Ha
cepuitHble MOCTbl 6a30Boro aBToMoOUsA. Takas cxema NO3BONSIET CHU3UTb Harpy3Ku
B TPAHCMUCCKUM aBTOMOOUASA U, HApAZYy C YCTAHOBKOW Kofec 6o/bliero TMnopasmepa,
CYLLECTBEHHO YBENNYNUTL AOPOKHbIFA NPOCBET.

B 3aBucumocTu ot mogenu 6a3oBoro aBTOM06MﬂH, MCNOJIb3yEMbIX WWH U Tpy3onogbeM-
HOCTU npeanaraeTca HeCKOJIbKO BapMaHTOB BO3MOXHOI0O UCNOJIHEHUA MALUUHBI, Haubonee
NONMHO COOTBETCTBYIOLWMX YCNOBUAM IKCNNYyaTaUMKN 3aKa34nKa.

Performing transportation and processing operations in circumstance where there
are non-cohesive soils, swampy area, float and snow.

A wheeled snow and swamp-going vehicle ZVM-39081 A «Siver» made on the base of
GAZ-33081 «Sadko». The swamp-going vehicle ZVM-39081 A «Siver» has a strengthened
frame-mounted all-metal body. Portal axles received by installing the original wheel-hub
drives on serial double reduction axles of a bottom-end car are used in the vehhicle
construction. This grade allows to reduce a driveline capacity of the vehicle and, together
with large-size wheels mounting, increase a ground clearance.

Depending on the base vehicle model, used tyres and load-carrying capacity, several
vehicle embodiments are offered to satisfy a customer demand.
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CUHTE3A TMBKMX POBOTM3MPOBAHHBIX
CBOPOYHBIX KOMIIIEKCOB HOBOT0
[I0KOJIEHNSA HA EIVHOM CTPYKTYPHOU
OCHOBE

NpuHUMNUanbHbIE CXeMbl CPEAHEro U KOHEeYHbIX c6opoyHbix Moayneii (CM)

¢ 6a30BbIMM KOMMIEKTAMU:

1 - 3arpy304HbIN po6oT; 2 — c6OpoYHan ronoeka; 3 — CY; 4 — 6yHkepHoe 3Y;

5,7 - KoHeuHble CM; 6 - cpegHuit CM; 8,9 — npsamas u 06paTHas BeTBb KOHBeNepa;
10 - KacceTHblii HaKonuTenb

Basic block diagram for central and finite assembly modules (AM) having base
modules:

1 - chuck robot; 2 - insertion head; 3 - 0S; 4 — bunker memory element; 5,7 - finite
AM; 6 - central AM; 8,9 - conveyor direct straight line and conveyor return line;

10 - cassette storage

BHeLwwHWif BUA NMHUM MOAYNBHOTO TMNA C KAaCCETHbIMU HaKoNUTe-
NAMK peTaneit AnA c6opku MeTannokepamuyeckux kopnycos UMC:
1 - 3arpy30uHblii (unu c6opouHbiit) po6oT; 2 — cuctema ynpasne-
HUA; 3 — yHNULUMPOBAHHBIN C60POYHDII MOAYNb; 4 — KACCETHbIN
HaKkonuTenb

Appearance of a module line with cassette storages for metal and
ceramic cases assembly IMS:

1 - chuck (or assembly) robot; 2 — control system; 3 — universal
assembly module; 4 - cassette storage

SYNTHESIS OF ADVANCED FLEXIBLE
ROBOTIC ASSEMBLY COMPLEXES HAVING
INTEGRATED COMMON FRAMEWORK



HA3HAYEHME

OBJIACTb MPUMEHEHMKA

TEXHUYECKME XAPAKTEPUCTUKU
MOAVAbHON TUHWUMN UK PCK

Kacdepnpa «ABTOMaTU3auus
MaLMUHOCTPOEHMNA

KoHTaKTHOe nnyo:

A.T.H., npodeccop A. A. UBaHOB
TenedoH: (831) 436-73-54
E-mail: ivanov_aa@nntu.nnov.ru

PURPOSE

IMPLEMENTATION AREA

MODULAR LINE OR DISTRIBUTED
CONTROL SYSTEM SPECIFICATIONS

Machine-Building Automation
Department

Person of contact: A.A. Ivanov,
D.Sc. in Engineering, Professor
Contact number: (831) 436-73-54
E-mail: ivanov_aa@nntu.nnov.ru

Pa3paboTka KOHLENLMK, TEOPUM, METOLOB U CPEACTB rMOKOI COOPKM U3Lenuii MalunHO—
1 NPUGOPOCTPOEHMSA U HayUYHBIX TPUHLMUMOB NOCTPOEHUA HAZEXHbIX (OTKA30YCTONYMBBIX)
rMbKMUX poboTU3MPOBaAHHbLIX COOpOYHbIX kKomnnekcos (CK) HoBoro mokonexus, obecne-
YMBAIOLLMX MOBbILUEHNE KAYeCTBa COOMPAEMbIX U3LENNIA, HALEXHOCTU UCMONHUTENbHbIX
YCTPOMCTB 1 NPOM3BOAMTENBHOCTH, UCKNIOYEHE PYYHOTO TPYAA Ha COXHbIX 3pUTENbHO-
HanpsXeHHbIX COOPOYHBIX OnepaLusax, COKpaLLeHNe CPOKOB CO3aHUA HOBOW TEXHUKM
Mo BCEMy LUMKAY: UCCNefoBaHWe — pa3paboTka — BHeJpeHMe.

CK HoBOro nokoneHus GopmupyloTcs U3 yHUDULMPOBAHHBIX COOPOYHBIX Mopyneit (CM),
B COCTaB KOTOPbIX BXOAUT 6330BbIi KOMMAEKT, BKKYAIOLWMIA: FOPU30HTAIbHO-3aMKHYTbIN
KOHBeMep CMyTHUKOB, 3arpy304HOTO U CHOPOYHOro po60ToB, BYHKEPHbIE U KACCeTHble
HaKoMUTenu peTaneil, UHCTPYMEHTabHYI0 OCHACTKY M NIOKaNbHYI0 CUCTEMY YNpaBieHNs
(J1CY). NICY cbopoyuHbIX MOLyNEeN B NUHUM 0ObELUHAET CUCTEMA YNPABNEHUsS BEPXHErO
ypOBHA (CM. puc. u ¢oto).

MoaynbHble TMHUM BOKHbLI OXBATbIBATL HOMEHKIATYPHLIA (TMNOpasMepHbIit) pag
00beKTOB CHOPKH, B NEepBYI0 04epefb NPELU3NOHHbIX U3LeNNiT B 3EKTPOHHOM npubopo-
CTpoeHuu; obecneynBaTb BO3MOXKHOCTb TMOKOM KOPPEKLMM TEXHOOrMYECKOTO npoLiecca
c60pKu, N03BONAIOLLEN BAPbUPOBATL NPOU3BOLACTBEHHbIE NAPAMETPLI M0 HOMEHKATYpe !
06beMy BbINyCKa U3Aeuit; 3a4aBaTb CBOOOAHbIA 1 KECTKUI pUTM COOPKM, B TOM YnCie
3a cyet BcTpamBaHus B CK (AMHMIO) pYYHbIX M aBTOMATUYECKUX COOPOYHBIX MOCTOB, A
TaKXKe CUCTEM aBTOMATMYECKOTO MaHWUMYIIMPOBAHMS HAa OCHOBE (BU3MYECKMX NPUHLMNOB
KOHTAKTHOTO 1 GECKOHTAKTHOrO BO3JEeMCTBMA HA 0ObEKTbl COOPKM.

MoBbllweHWe NPOU3BOANTENBHOCTU COOPKU Ha 15%.

MoBbllweHne HagexHocTn Ha 10...12%.

DloBeneHue koadduumeHTa TexHonormyeckoii rubkoctu go 0,85.

[loBefeHWe ypoBHA oNTUManbHOM aBTOMaTu3auuu c6opoyHoro npouecca o 0,75,
a YPOBHSA ONTUMANbHOTO OXBaTa HOMEHKNATYPHOTO psiAa 00beKToB cOOpkM 6a30BbIM
KomnnekTom (Mogynem) po 0,9.

Hanbonee n3BecTHbl paboTbl MO MOLYNbHbIM JTIMHWUAM C FOPU30HTANIbHO-3aMKHYTbIM
KOHBeliepoM cnyTHWUKOB, npoBoaumble B ®PT (npma «Bosch»). HayuHbiit 3apen no cu-
CTeMaM NOABMXKHOI cO6opKM, co3aaHHbIN B HITY, HAXOANTCA HAa KOHKYPEHTHOM YPOBHE.

Development of a concept, a theory, methods and means of items flexible assembly
for machine building and instrument engineering; development of scientific principles
for design of advanced reliable (failover) flexible robotic assembly complexes (AC)
making possible improvement of finishing items quality; development of operational
units reliability and performance; exception of manual work when there are complex
visually-intense assembly operations; terms of emerging technology reduction throughout
the cycle: research — development - introduction.

The advanced AC are formed from unified assembly modules (AM) which include a basic
module, including: a lateral loop conveyer of carriers, chuck and assembly robots, bunker
and cassette storages of parts, tool equipment and a local control system (LCS). LCS of
the assembly modules in lines unites the upper-level control system (see Fig. and photo).

Modular lines should cover standard series of assembly objects, first of all, precision
items in electronic instrument engineering; realize of a technological assembly process
flexible adjustment, allowing to vary the production parameters in a nomenclature and
a unit capacity; set free and hard pace of assembly, including building in AC (line)
manual and automatic assembly stations and automatic manipulation systems on the
basis of physical principles of contact and contactless impacts on the assembly objects.

Assembly productivity gain of 15%.

Reliability growth of 10...12%.

Reduction of a functional flexibility coefficient to 0,85.

Reduction of an assembly optimal automation level to 0,75; reduction of base
module assemblies range level to 0,9.

The works devoted to the module lines with the lateral loop conveyer of the carriers
made in Germany (Bosch) are the most famous. A scientific capacity concerning the
systems of a movable assembly made in NNSTU is at a competitive level.
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CUCTEMA KOHTPOJIA COCTOAHUA
OUCKPETHBIX UCTOYHUKOB CUT'HAJIOB

DISCRETE SENSORS IMPAIRMENT MONITOR



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «ABTOMaTu3auus
MaLIUHOCTPOEHUA
KoHTaKTHble nuua:

K.T.H., aoueHT C.A. MaHuepoB
K.T.H., npod. C.I'. CUHMUKUH
Tenedhon: (831) 436-73-54
E-mail: mca_9 @nntu.nnov.ru;
sgsnn@yandex.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Automation
Department

Persons of contact: S.A. Mantserov,
Ph.D. in Engineering, Associate
Professor; S.G. Sinichkin,

Ph.D. in Engineering, Professor
Contact number: (831) 436-73-54
E-mail: mca_9 @nntu.nnov.ru;
sgsnn@yandex.ru

MonesHas Mofesib OTHOCUTCA K 06/1aCTW aBTOMATMYECKOTO YNPaBAEHUS TEXHONOTUYECKUM
060pyaOBaHMeM, B TOM Yncne, AUCTAHLMUOHHOTO YNPaBAeHUS, U MHDOPMALUOHHO-U3MEPUTENLHON
TEXHWKE U, B YaCTHOCTH, yCTPOMUCTBaM GOPMUPOBAHUA U NEPeAaUN INEKTPUYECKUX CUTHANIOB B UM-
nyNbCHOM hopMe U MOXET GbITb UCMONb30BAHO A1S KOHTPOJIA COCTOAHUSA AUCKPETHBIX UCTOYHUKOB
CUTHanoB (Hanpumep, AaTYNKOB, KHOMOK, NepekntoyaTeneil) B cUCTeMax ynpasneHnus KoMnaeKcamu
TEXHONIOrM4ecKoro 060pyAOBaHNsA, HanpuMep, aBTOMaTUYECKUMU JIMHUAMU, U UHDOPMALUOHHO-
N3MepUTENbHBIX CUCTEMAX.

TexHUYECKUI pe3ynbTaT 3aKNYaeTCs B TOM, YTO, KPOME COCTOSHUA KOHTAKTa [aTyMKa uau
KOMaH/HOI KNaBULW M, MOCTOSHHO KOHTPONMPYETCA U COCTOAHME IMHUM, YTO MOBLIWAET OCTOBEP-
HOCTb MOMyYaeMoi MHOPMALMM 1, KDOME TOrO, MO3BOSET PA3feNNTb OTKA3bl 4ATYMKA U IUHUM.
B cnydae 06pbiBa MIMHMM YKa3bIBAETCA HE TONLKO HaAW4Me 06pbIBa, HO U KAKOW U3 NPOBOAOB Nn-
HUM 06OPBaH, YTO NO3BOJIAET COKPATUTL BPEMA Ha BOCCTAHOB/EHWE PaboTOCNOCOBHOCTU TMHUM.
MonesHas moaens obecneynBsaert:

m NOBbIWEHUE HAEKHOCTU PABOThl [UCKPETHBIX [ATYMKOB U JOCTOBEPHOCTU ONMpPEAeNeHUs
UX COCTOAHUA 33 CYET UCKIIOYEHNS HENPABMILHOTO BOCMPUATUSA COCTOSIHUA AATYMKA, CBA3AHHOMO
c 06pLIBOM IMHUK;

m aBTOMATUYECKMil NOCTOAHHbBIA KOHTPO/b IMHUU CBA3M U MTHOBEHHOE 0OHAapyXeHWe 06pbiBa
JIMHWM C yKazaH1eM 060pBaHHOTO NPOBOAA.

C1cTeMa KOHTPONsA COCTOSAHUA AUCKPETHBIX UCTOYHWUKOB CUTHANOB, COAEPXaLlas AUCKPETHbI
JaTyuK, NOAKMOYEHHbBIA OAHUM BbIBOLOM K UCTOYHMKY UMMYILCOB, COCTOALEMY U3 UCTOYHUKA
MUTaHWs, TPAH3UCTOPHOTO KJOYa M reHepaTopa UMMybCOB, APYTUM BbIBOAOM K Hayany NMHUM
CBA3M, HA PYrOM KOHLLe KOTOPOIt Yepe3 GopMUpOBaTENb NOAKIIOYEH BXO KOHTPONLHOO YCTPOii-
CTBA 00BEKTA YNpaBNeHUs, OTANYAIOWANCA TEM, YTO B HEE BBEfleH GIOK KOHTPONA NUHUK CBS3H,
COAEpKaL it 4BA AENUTENSA, KOTOPbIE C OAHON CTOPOHbI NOJKIIOYEHbI, COOTBETCTBEHHO, K HAaYanam
nepBoro 1 BTOPOro NPOBOAOB NMHUN CBA3M, @ C APYrOil CTOPOHbLI — K NEPBOMY BbIBOAY UCTOYHM-
Ka NUTaHWA B cocTaBe 610Ka KOHTPOAS JMHUM CBA3M, BTOPOI BbIBOA 3TOMO UCTOYHUKA MUTAHUSA
MOAK/IOYEH K KOHLY BTOPOro MPOBOAA NIMHUM CBA3M, NPUYEM ACAUTENU MOAKMOYEHBI K KOHTPO-
NMPYEMOI NIMHWM CBA3W, COOTBETCTBEHHO, MEPBLIM U BTOPLIM, B COCTaBe AeNUTENEN, KNoYamu,
BXO/bl KOTOPbIX MOAK/KOYEHbI K BbIXOAY BTOPOrO 3/IEMEHTA 3aePXKKM LeN0oYKM U3 TPEX INEMEHTOB
3a/1epPXKKM, BXOA NEPBOTO 3/1EMEHTA 3aAEPIKKM NOAKMIOYEH K BbIXOAY MCTOYHMKA UMMYILCOB, @ Bbl-
XOfi NepBOro 3NeMeHTa 3a[1ePXKK1 NOAKNIOYEH K BXO4aM YCTAaHOBKU B «eANHULY» ABYX TPUTTEPOB,
BXO/ibl YCTAHOBKM B «HOJ/Ib» KOTOPbIX NOAK/IOYEHBI, COOTBETCTBEHHO, K BbIXOAAM [1BYX 3N1EMEHTOB
«WJTW», 0anH 13 BXOROB KOTOPBIX MOAKMIOYEH K BbIXOAAM, COOTBETCTBEHHO, NEPBOrO M BTOPOro
Jenutenen, a Apyroi — K KHonke cbpoca, BbIXOAbl TPUITEPOB NOAKIIOYEHbI K BXOAAM AelndpaTopa,
OfMH 13 BXOAO0B Aelwundparopa NOAKMNOUYEH K BbIXOAY TPETHETO 3IEMEHTA 3aJieP3KKU, @ TPU BbIXOAA
Aewndparopa NofK0YeHbl, COOTBETCTBEHHO, K BXOAAM YCTAHOBKU B «€AUHULY» TPEX TPUTTEPOB,
KaX[bll U3 KOTOPbIX COOTBETCTBYET ONpeAeneHHOMY AedeKTy TMHNUM, BXOLbl YCTAHOBKM B KHOMb»
KOTOPbIX NOJKIIOYEHBI K KHOMKE COPOCa, a BbIXObl TPUITEPOB NOAKIIOYEHBI K BXOAAM UHAMKATOPA
COCTOSIHUA NIUHUK.

A useful model relates to processing equipment automatic control, including a remote control,
and data measuring technique, in particular, a pulse signal adapter and a pulse signal transfer
device. The useful model can be used for discrete signals impairment monitor (for example, sensors,
buttons, switches) in process control systems such as automatic lines and date measuring systems.

A technical result is that both sensor contact state or a command key and a line status are
continuously monitored. It increases authenticity of received information and also allows to
separate sensor and line faults. If a line is broken both a line break and which of the line is broken
are indicated. It allows to reduce time-to-repair lines. The useful model provides:

m improvement of discrete sensors safety and reliability of their status due to exception of
misperception of a sensor status connected with a line break;

m automatic continuous monitoring of line, instant detection of the line break and indicat-
ing of this line break.

The discrete sensors impairment monitor contains the discrete sensor, connected to one output
to a pulse source consisting of a power source, a transistor and a pulse generator. Another output
is connected to sending end of the link. A distant end of the link through a former is connected
to a controller input. The discrete sensors impairment monitor includes a line test unit containing
two dividers. They are connected to sending end of the first and second links on the one part
and the first output of power supply on the other part. The second output of power supply is
connected to the end of the second line. The dividers are connected to controlled line with the
first and the second keys. The keys inputs are connected to output of the second delay element
of circuit including 3 components. Input of the first delay element is connected to output power
source and output of the first delay element is connected to setting inputs in «one» of two trig-
gers. The setting inputs in «zero» of triggers are connected to inputs of 2 elements «/J1N». One
of them is connected to outputs of the first and second dividers and another is connected to a
reset button. Triggers outputs are connected to decipherer inputs. One of them is connected to
output of the third delay element and 3 decipherer outputs are connected to the setting inputs
in «oney of three triggers. Each of them conforms to a specific line defect. , entrances installed
in «zero» which is connected to the reset button and outputs triggers connected to the inputs
of the status indicator line. The setting inputs in «zero» of triggers are connected to the reset
button and output triggers are connected to input of line status display.
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OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdenpa «3InekrpoobopynoBaHue,
3IeKTPONPMBOA U aBTOMATHKA
NpOMbILWNEHHbIX

YCTaHOBOK»

KoHTakTHOE nuuo:

poueHT B.B. Cokonos

Tenedonbi: (831) 4360-369, 4369-359
E-mail: fae@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrical Appliances, Electric Drive
and Industrial Plans Automation
Department

Person of contact:

V.V. Sokolov, Associate Professor
Contact numbers: (831) 4360-369,
4369-359

E-mail: fae@nntu.nnov.ru

ABTOMATU3MPOBAHHBIN CTEHZ AN UCMBITAHUA TMAPOLUANHAPOB NpefHa3HauYeH ans
NpoBefeHu s CTaTUYECKNX U YCTANOCTHBIX UCMbITAHNI aBUAKOCMUYECKOro 060pyA0BaHHUS.
CreHp npepcTaBnser coboil COXHYI MHOTOKaHanbHYI0 LMGPOBYIO 3EKTPOrUApaB/u-
YeCcKylo CNeAsluylo CMCTeMy, NO3BOSAIOLLYI0 BOCIPOU3BOLUTb PA3NUYHBIE ANTOPUTMBI
CUNOHArpyKeHUs. 3aMKHyTas CUCTEMA aBTOMATUYECKOrO PeryaMpoBaHus COLepPXUT afan-
TUBHblE PEryNATOPbI, CTAbUAM3NPYET 3afaHHble YCUAUS U NOAAEPIKMBAET UX HA TpebyeMom
YPOBHE C YYETOM B3aUMOBUSAHUA KaHANOB, NO(TOB, @ TaKKE HENUHEHHbIX 3BEHbEB.

B KOHCTPYKLMM CTEHAA UCMONb3YeTCA COBPEMEHHOE BbICOKOTOYHOE 060pyAoBaHMe
Hemeukux dupm Bekhoff u HBM, cneunanusupytowmxcs Ha pa3paboTke ynpaBasiowero
obopynosaHus (MJIK) n patunkos (aTyuku yCunnii, HOPMUPYIOLLME YCUIUTENN), KOTOPbIE
00befiIMHEHbI B IOKaNbHYIO ceTb ObiCTpoAelicTByow el WuHoi Ethercat. Bce usmeputens-
HO-yMpaBnstolme 6J1OKU UCNBITAaTENBHOMO CTeHAA BYHKUMOHMPYIOT Nop YnpaBieHneMm
onepauuoHHoOW cuctembl peansHoro BpemeHn Windows NT. [ins co3gaHus 4enoBeko-
MalWMWHHOrO MHTepdeiica UCNOb30BaH NaKeT NPOrpaMMHOro obecneyeHus Ans npo-
MbllNeHHON aBTomaTu3auun TwinCat.

An automated stand for cylinders test is intended for static and fatigue tests of
aerospace equipment. The stand is a complex multi-channel digital electro-hydraulic
system, allowing to present different power load algorithms. A closed system of self-
regulation contains adaptive regulators, stabilizes pre-set efforts and supports them at
a desired level taking into account mutual influence of channels, creeks and nonlinear
elements.

Advanced high-precision equipment of German companies Bekhoff and HBM is used
in the stand constriction. These companies specialize in the development of control
equipment (PLC) and sensors (force sensors, conditioning amplifiers) integrated in
local area net by a high-speed bus Ethercat. All metering and regulating units of the
testing stand run under the control of real time operating system Windows NT. Software
package for industrial automation TwinCat is used to make a man-machine interface.
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TEJIEXXKA JEJIESHONOPOXHOI'O BAT'OHA
(IIATEHT HA TIOJIE3HYIO MOZIE/Ib Ne73296, 2008 ron)
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RAILWAY CAR TRUCK
(THE USEFUL MODEL PATENT N¢73296, 2008)



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «TeopeTuyeckas u
NPUKNAJHAA MEXaHUKa
KoHTakTHOE Nnuuo0:

A.T.H., npogeccop A.10. MaHoB
Tenedhon: (831) 436-03-01
E-mail: panov@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Theoretical and Applied Mechanics
Department

Person of contact: A.Y. Panov,
D.Sc. in Engineering, Professor
Contact number: (831) 436-03-01
E-mail: panov@nntu.nnov.ru

ABTOMATU3MPOBAHHBIN CTEHZ AN UCMBITAHUA TMAPOLUANHAPOB NpefHa3HauYeH ans
NpoBefeHu s CTaTUYECKNX U YCTANOCTHBIX UCMbITAHNI aBUAKOCMUYECKOro 060pyA0BaHHUS.
CreHp npepcTaBnser coboil COXHYI MHOTOKaHanbHYI0 LMGPOBYIO 3EKTPOrUApaB/u-
YeCcKylo CNeAsluylo CMCTeMy, NO3BOSAIOLLYI0 BOCIPOU3BOLUTb PA3NUYHBIE ANTOPUTMBI
CUNOHArpyKeHUs. 3aMKHyTas CUCTEMA aBTOMATUYECKOrO PeryaMpoBaHus COLepPXUT afan-
TUBHblE PEryNATOPbI, CTAbUAM3NPYET 3afaHHble YCUAUS U NOAAEPIKMBAET UX HA TpebyeMom
YPOBHE C YYETOM B3aUMOBUSAHUA KaHANOB, NO(TOB, @ TaKKE HENUHEHHbIX 3BEHbEB.

B KOHCTPYKLMM CTEHAA MUCMONb3YETCA COBPEMEHHOE BbICOKOTOUYHOE 060pPYAOBaHUS
Hemeukux dupm Bekhoff u HBM, cneunanusupytowmxcs Ha pa3paboTke ynpaBasiowero
obopynosaHus (MJIK) n patunkos (aTyuku yCunnii, HOPMUPYIOLLME YCUIUTENN), KOTOPbIE
00befiIMHEHbI B IOKaNbHYIO ceTb ObiCTpoAelicTByow el WuHoi Ethercat. Bce usmeputens-
HO-yMpaBnstolme 6J1OKU UCNBITAaTENBHOMO CTeHAA BYHKUMOHMPYIOT Nop YnpaBieHneMm
onepauuoHHoOW cuctembl peansHoro BpemeHn Windows NT. [ins co3gaHus 4enoBeko-
MalWMWHHOrO MHTepdeiica UCNOb30BaH NaKeT NPOrpaMMHOro obecneyeHus Ans npo-
MbllNeHHON aBTomaTu3auun TwinCat.

A railway car truck can be used for rail freight cars to reduce side wear and wheel
pairs when a train goes in a curve of railroad track, and also to avoid swinging over a
freight carin case of its movement in abrupt curve when large lateral frictions of wheel
pairs operate with a rail face surface.

The railway car truck has a frame, a wheel pair with bearings, spring suspension
springs, vibration absorbers, side stops, a lock gear. The frame is made of two of semi-
frames interconnected a bolster, which is bonded with the semiframes through center
pins installed in a pivot on frame center bowls of the semiframes and fixed on the
bolster. The center pins is in a vertical plane passing through an axis of a wheel pair.
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TVCEHUYHLIN CHETOBOJIOTOX0
«Y30JIA»

3BM-24111 - uenbHOMeTanNUYeCKUin ORHO06bEMHBI KY30B BaroHHOM
KOMMOHOBKM C rpy30MacCaXKMpCKUM CaNioHOM Ha 2-5 MecT u o6uweil rpy3o-
noabEMHOCTbIO 550 Kr.

ZVM-2411P - all-metal integral van with a passenger cabin (seating
accommodation from 2 till 7; gross loading capacity — 550 kg)

3BM-24112[T - c nepegHMM pacnonoxeHmem BeayLmx Konec,
NATUMECTHOI KabnHOM U ¢ rpy3oBoi nnargopmon

ZVM-24112GP - with front powered drive wheels, a five-passenger
cabin, a cargo platform

ENDLESS-TRACK SNOW AND SWAMP-GOING
VEHICLE «UZOLA»



HA3HAYEHME

ONUCAHME

HayuHo-uccnepoBarennckas
nabopatopusA TPAHCNOPTHbIX MALUUH
M TPAHCMOPTHO-TEXHONOTUYECKUX
komnnekcos (HUN TM TTK)
KoHTakTHOE nuuo:

A.T.H. A.A. AHUKUH

Tenedhon: (831) 436-83-92

Mo6.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

APPLICATION

DESCRIPTION

Scientific Research Laboratory of
Transport Machines and Transport-

Technological Complexes (SRL TM TTC)

Person of contact:

A.A. Anikin, D.Sc in Engineering
Contact number: (831) 436-83-92
Mob.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

BbinosiHeHWe TpaHCNOPTHO-TEXHONOTMYECKUX ONepaLuii no BCem BUAaM claboHecywux
PYHTOB, 6ONOTUCTON MECTHOCTH, HA NIABY W CHEXHOM LieNuHe.

lyCEeHMYHbIT KOPOTKOBA3HbLIA cHerob6onoToxod 3BM-24112 «Y30na» BEINOMHEH Ha
0a3e OpPUrMHANBLHOTO TYCEHUYHOTO WACCKU WU UMeeT LeNbHOMETaNMYecKUii OAHO00D-
€MHbI Ky30B BaroHHO KOMMOHOBKM C MAcCaXMPCKUM CaNOHOM 0BLMM YUCTIOM MeCT OT
2 o 7 v obuei rpy3onoabeMHocTbio 560 kr. KOHCTpYKLMA Kopryca U X040BO# YacTy
paspaboTaHa creumnanbHo NOA YCTaHOBKY IEHTOYHBIX PE3UHO-KOPAHbIX ryceHuy,. cnonb-
30BaHMWe TaKUX ryceHuL, NO3BOANIO CYILEeCTBEHHO CHU3UTb CPeAHee AaBNeHne Ha rpyHT
W YAYYWWTb NOKa3aTenn 3KoJormyeckol 6e30nacHOCTH, YMEHbWNTL WYM U BUOpaLMIO
Kopnyca, CBsi3aHHble C PaboTOi rYCEHUYHOTO ABUKUTENS.

KopoTkobasHas MoanduKaLMa ryceHNYHOTo CHero6010Tox0Aa «Y3onan— 3BM-24111
MMeeT MEHbLINI COBCTBEHHBII BEC U MeHbLUYIO, N0 CPAaBHEHMIO C 6a30BOI MOAENbIO Fpy-
30M0fbEMHOCTb. MalwnHa npefHa3HayeHa, B OCHOBHOM, A1 NaCCaXUPCKUX NepeBO30K.
CHMXeHWe rpy30MNoLbEMHOCTY NO3BONUIO YNPOCTUTE KOHCTPYKLMIO XOL0BOW YacTH Ma-
WWHbBI M NPUMEHUTb HOBbII MEXaHU3M NOBOPOTa, 0bnafalolei bonblei yHubuKauuei ¢
[eTansMu aBToMoOUIEl i MaCCOBOro NPOM3BOACTBA. 3@ CYET 3TOMO YAANOCh CYLECTBEHHO
CHW3UTb Ce6eCTOMMOCTb MaLIMHbI B MPOM3BOACTBE.

Performing transportation and processing operations in circumstance where there
are non-cohesive soils, swampy area, float and snow.

An endless-track short-wheelbase snow and swamp-going vehicle ZVM-24112 «Uzola»
is made on the basis of the original tracked chassis and is an all-metal integral van with
a passenger cabin (seating accommodation from 2 till 7; gross loading capacity — 560
kg). The hull design and track assembly is developed specifically for installation of
strip rubber-cord tracks. Using of these tracks reduced the average ground pressure,
improved environmental safety, reduced noise and hull vibration connected to caterpillar
drive performance.

The endless-track short-wheelbase snow and swamp-going vehicle ZVM-24112 «Uzola»
has smaller own weight and load-carrying capacity than a bottom-end model. The
machine is designed mainly for passenger operations. Load-carrying capacity reduction
has allowed to simplify a track assembly and apply an advanced pivot mechanism having
greater standardization with the details of mainstream vehicles. Thus we managed to
reduce current machine cost level.
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IBYX3BEHHLIN I'VCEHUYHEIN
CHET'OBOJIOTOXOO «YHMA»

TWO-SECTION ENDLESS-TRACK SNOW AND
SWAMP-GOING VEHICLE «UNZHA»



HA3HAYEHME

ONUCAHME

HayuHo-uccnepoBarennckas
nabopatopusA TPAHCNOPTHbIX MALUUH
M TPAHCMOPTHO-TEXHONOTUYECKUX
komnnekcos (HUN TM TTK)
KoHTakTHOE nuuo:

A.T.H. A.A. AHUKUH

Tenedhon: (831) 436-83-92

Mo6.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

PURPOSE

DESCRIPTION

Scientific Research Laboratory of
Transport Machines and Transport-

Technological Complexes (SRL TM TTC)

Person of contact: A.A. Anikin,
D.Sc. in Engineering

Contact number: (831) 436-83-92
Mob.: +7 920 058-28-60

E-mail: anikin.zvm@mail.ru

BbinosiHeHWe TpaHCNOPTHO-TEXHONOTMYECKUX ONepaLuii no BCem BUAaM claboHecywux
PYHTOB, 6ONOTUCTON MECTHOCTH, HA NIABY W CHEXHOM LieNuHe.

[lBYyx3BEHHBbIN ryceHuyYHblii cHerobonotoxop 3BM-3402 «YHxa» oTHOCUTCA K Knaccy
MalKH 0co60 BbICOKOW npoxoanMocTu. bnarogaps AByM akTUBHbIM (BedyLuM) 3BEHbAM,
OH 06/1aJaeT NIYYLUINM COOTHOLIEHUEM FPY30NOLABLEMHOCTU K COGCTBEHHOMY BeCy, N0 Cpas-
HEHUIO C OfLHO3BEHHBIMU MalMHaMKU. KOHCTPYKLMA TPAHCMUCCUN 1 NOBOPOTHO-CLEMNHOTO
YCTPOMCTBA MALUMHBI NO3BONAET MAKCUMANbHO MCNOJ1b30BaTh KPYTALLWIA MOMEHT ABUTaTeNs
W CLENHOI Bec s peann3aunu HeoO6xonuMoi Ans ABUXEHUS B 0C060 TAKENbIX YCNOBU-
AX CUNbl TATW. [loNONHUTENBHO TYCEHWYHbIE ABUXUTENN 060MX 3BeHbEB 06ecneynBatoT
HU3KMe 3HaYeHUs [aBNieHUs Ha TPYHT U CUJIbl CONPOTUBNEHMA ABUKEHNIO MALIMHbI. Bce
3T0 06yCNaBiMBAET BLICOKMUE NMOKa3aTeNm NPOXOAMMOCTH CHerobonoToxoaa.

B nepBoii cekunmn Be3gexona pasmelleHbl CUI0Bas YCTAHOBKA M NATUMECTHbINA nac-
CaXXMPCKMit canoH. BTopas cekums MoxeT MMeTb Kak Maccaxupckoe, Tak U rpy3oBoe
UCNONHEeHNe.

MalwuHa BbinyckaeTcs B ABYX MOANDUKaLMaAX: ¢ noaBecHbIM (3BM 3401M-T(M)) v onop-
HbiM (3BM 3402M1-I(M)) pacnonoxeHnem HanpaensoLWMxX KONEC F'yCEHNYHbIX ABUXKUTENEI.

Ha rpy3oBoii nnatcopme MalwmnHbI BO3MOXHA YCTAaHOBKA PasNuyHOroO TeEXHONOrMYe-
cKkoro 06opyRoBaHuA.

Performing transportation and processing operations in circumstance where there
are non-cohesive soils, swampy area, float and snow.

A two-section endless-track snow and swamp-going vehicle ZVM-3402 «Unzha»
belongs to the class of machines having extremely high permeability. Thanks to the
two guide links, it has the best balance between load-carrying capacity and own weight,
compared with a single-section machine. The transmission and swivel hitch design of
the machine allows to use motor torque and coupling weight as much as possible to
implement necessary motive force in the most severe conditions. Additionally, two-
section tracks support low ground pressure and resisting powers when in machine
motion. Thus the snow and swamp-going vehicle is cross-country.

In the first section of the vehicle placed a power-unit and five-passenger cabin.
The second section can have both passenger and cargo versions.

The machine is available in two versions: with outboard (MEL P-G(P)) and mounting
(MEL P-G(P)) idlers.

Various technological equipments can be installed on a cargo platform of the machine.
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YHUBEPCAJIBHOE CIIACATEJIBHOE CPELCTBO
C POTOPHO-BMHTOBBIM ABUXUTEJIEM

UNIVERSAL RESCUE VEHICLE
WITH A ROTARY-SCREW PROPELLER



HA3HAYEHME

OMUCAHME

OCHOBHBIE TEXHUYECKUE
XAPAKTEPUCTUKH
3KCNEPUMEHTAJIbHOTO OBPA3LIA

HOL «TpaHncnopt» HITY

um. P.E. AnekceeBa
PykoBoauTtenb npoekra:

A.A. KowypuHa

TenedoH: (831) 257-86-58
E-mail: allakoshurina@yandex.ru

PURPOSE

DESCRIPTION

KEY SPECIFICATIONS OF THE
EXPERIMENTAL MODEL

NNSTU REC «Transport»

Project manager A.A. Koshurina
Telephone: (831) 257-86-58
E-mail: allakoshurina@yandex.ru

O6ecneyeHune 6€30MNaCHOCTM 0OBLEKTOB HE(TEra30BbIX MECTOPOXAEHUI POCCUiACKOrO ApKTU-
Yeckoro wenbha, B NEPBYIO 04epefb CO3[AHNE CUCTEM aBapUitHO-CNacaTeNbHOro obecneyeHus,
BK/IOYAIOWMX CMeLManbHble TPAaHCNOPTHbIE CPEACTBA 3BAKYaLMN U CNACceHUS.

YHuUBepcanbHoe cnacateibHoe TpaHcnopTHoe cpeacteo (YCC) npeactasnset co6oi BbICOKO3a-
WuweHHyto ambubuio, OCHalEeHO POTOPHO-BMHTOBLIM ABuxuTenem (PB), npugaowmm mMawmHe
aM@UOUINHOCTb, LOMONHUTENbHYIO MNABYYECTb, MAKCUMasbHYIO MPOXOAUMOCTb, BBICOKYIO CUy
TArU. MalWwuHa BbIAEPKMBAET 8-MUHYTHbIA KOHTAKT C ropsweit HedTbio, cnocoGHa ABUraTbcs no
CNOXHOMY MeHsiloleMycs penbedy MeCTHOCTH (TOPOCHI, NONbIHBY, GUTLIN Nef) B H0ObIX MOTOAHBIX
ycnosusx. OcHoBHas obnactb npumerenus YCC — obecneyeHne 6e3onacHoCcTM nepcoHana 06b-
€KTOB MOPCKOW MH(PACTPYKTYpbl, pacnonaralowuxcs B ceBepHbIX akBaTopusax. lpegycmoTpeHo
co3paHue YCC pasHoit BMecTuMOCTH: 25, 38 1 52 yenoBeka, BKOYas 3kunax. B pamkax npoekra
CO3/aH 3KCNepuMeHTaNbHbI 06pasel, BMECTUMOCTbIO 7 YesloBeK.

BmecTumocTb canoHa (Bkntoyas BoauTens), Yen. 7
[aGapuTHble pasmepsl, He 6onee, MM:

— BJIHa 5500
— W1pUHa 2600
— BbICOTA 2600

Macca cHapsiKeHHOro aKCnepuMMeHTaNbHOro 06pasua, He 6onee, kr 3500
py30noabeMHOCT, Kr:

— Ha Boge 1000

— Ha nbay 2000

Macca 6ykcupyemoro rpysa no nbay, He MeHee, Kr 3000

[JlBurarens (Tun) An3enbHblit, 186 KBT
TpaHcmuceus rnpapasnnyeckas
MakcumanbHas CKOpoCTb 3KCNepUMeHTanbHOro 06pasua

cnacatenbHoro cpeacTsa:

- no Bojie 11 km/y

— N0 CHEeXHO-NeA0BOMY ONOPHOMY OCHOBAHUIO 22 km/y

B pesynbrare peanusaLum npoekTa CO3faH CyLLECTBEHHbI 3afeNn Kak B NPeAMETHOM obnacty,
TaK U B CUCTEMAX HABUTALMM W aBTOMUIOTUPOBAHUA B apKTUYECKMX WKpoTax. [poeKTHble pele-
HUA 06ecneynBaloT JOCTUKEHME MAKCUMANBHBIX HA CEFOAHAWHUIA AE€Hb TEXHUKO-3KOHOMUYECKNUX
nokasareneil B 061acT cnacatenbHOM TeXHUKKW, 061afaloT GONbIWMM NOTEHLMANOM BHEAPEHMS,
HOBM3HOW W NPOBEPEHbI IKCNEPUMEHTaNbHO. [laHHbI BUI TEXHUKU CO3[AETCA B MHTEpecax He-
¢drerasosoit otpacau u MYC.

[laHHas paboTa npoBoAMTCs Npu noaaepxke MuHobpHayku Poccun. YHUKaNbHBI naeHTUGDU-
katop: RFMEFI57714X0105. Pe3ynbTatbl MHTENNEKTYaNbHO AEATENBHOCTU KONNEKTUBA MO NPOEKTY
3alMLLeHbl NaTeHTaMu.

Safety protection of oil and gas deposits of Russian Arctic shelf, first of all, creation of systems
of emergency and rescue support, including special vehicles of escape and rescue.

Universal rescue vehicle (URV) is a highly secure amphibian equipped with a rotary-screw
propeller (RSP) giving the car amphibious, additional buoyancy, maximum throughput, high
traction force. The machine stands 8 minutes of contact with burning oil, is able to move in a
complex changing terrain (ridges, airholes, broken ice) in all weather conditions. The main field
of URV application is security of personnel of maritime infrastructure located in northern water
areas. It is planned to construct URV of different passenger capacity - 25, 38 and 52 people,
including a crew. The experimental model for 7 people was created.

Passenger capacity (including a driver), pers. 7
Dimensions, no more, mm:

- length 5500

- width 2600

- height 2600
Mass of the equipped experimental model, no more, kg 3500
Carrying capacity, kg

— on water 1000

- onice 2000
Mass of towed load on ice, no less, kg 3000
Engine (type) Diesel, 186 kW
Transmission Hydraulic
Maximum speed of the experimental model of the rescue vehicle:

- on water 11 km/h
- on snow-ice support base 22 km/h

As aresult, a significant backlog in subject area, in systems of navigation and automatic pilot-
ing in the Arctic Region is created. Design solutions ensure achievements of maximum technical
and economic indicators in the field of rescue equipment have great potential of implementation,
originality and are verified experimentally. This type of technique is created in the interests of
oil and gas industry and Ministry of Emergency Situations.

The work is executed at support of Ministry of Education and Science of the Russian Federa-
tion (unique identifier of the project: RFMEFI57714X0105). Results of intellectual activity are
protected by patents.
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VHUBEPCAJIbHEIN MWUHUWBE3JEXOM
«KOPCAK»

«KORSAK» UNIVERSAL MINI ALL-TERRAIN
VEHICLE DEVELOPER



HA3HAYEHME

OMUCAHUE

TEXHUYECKME XAPAKTEPUCTUKU

000 «UHTex» — manoe MHHOBALMOHHOE

npeanpuatue npu HITY

um. P.E. AnekceeBa.

PykoBoauTeNb TBOPYECKOTO
KOJIIEKTUBA K.T.H.,

poueHTt B.C. Makapos

KoHTakTHOE NUL0: K.T.H.,

poueHT B.E. Konotunux, pupekrop.
Tenedhon: (831) 436-01-18,

M06.: 8 951-905-37-18

E-mail: transfer@nntu.nnov.ru

PURPOSE

DESCRIPTION

TECHNICAL FEATURE

LLC «InTech» — NNSTU n. a. R.E.
Alekseev small innovative enterprise
Group leader: Associate professor,
Ph.D. in Engineering V.S. Makarov
Contact name: Associate professor,
Ph.D. in Engineering V.E. Kolotilin,
Director

Telephone: (831) 436-01-18,

mob. phone: 8 951-905-37-18
E-mail: transfer@nntu.nnov.ru

BbinonHeHue TpaHCNOPTHbIX Onepaluit Ha cnaboHecyL X rpyHTaxX UK CUNbHO Nepe-
CEUYEHHOW MECTHOCTU, Ha NNABY U CHEXHOW LenuHe

MHorodyHKuMoHanbHelit muHueesgexon «KOPCAK» nossonut obecneynts notped-
HOCTb pbIHKA B BbICOKO3((EKTUBHbIX CPEACTBAX NEPEABUKEHUA OPraHU30BaAHHbIX IPynn
Ntofeit No NepeceyeHHoN MeCTHOCTM (NepeBo3Ka 060pyA0BaHUS, IPy30B), AN NOAAEPKKN
npoBefeHUs onepaLuil COTPYAHUKAMU rOCYAAPCTBEHHbIX BEAOMCTB, A TaKXe 3BaKyaLum
NOCTPAZABLINX U3 30H Ype3BblYaHbIX CUTYALUIA U O APYrUX TPAHCMOPTHO-TEXHONO-
TMYECKMUX U HAYYHO-UCCNELOBATENbCKUX HYX],.

Munusesgexon «KOPCAK» obnapaer pafoM KOHCTPYKTUBHbIX 0cobeHHocTeir. Ero
MeXaHMYeCcKas TPaHCMUCCUA W KOPNYC-OAKA BbIMOJIHEHb! TaK, YTO MpefycMaTpuBaT
YCTAHOBKY U NPUBELEHUE B AeiCTBUE TPEX TUNOB LBUKUTENEN: KONECHOTO, T'YCEHUYHOTO
1 POTOPHO-BUHTOBOrO. [pK 3TOM Ha 3aMeHy ABuKMUTENEl TpebyeTcs He 6onee 1 yaca.

T (oloF: T T SN 750
— TPY30MOABEMHOCTD, KI tuurerrinnrenrenennreneenernsennsensensennsenees 450
= IUTAH, MM eeinenenenenereeeeenenensnensssssesesssensasnsnsnsesssesennes 2500
— LUMPUHA, MM .eeeinenrenrenrneenseresnesnssnsensaesnsensesassasenssnnes 1600
— BbICOTA, MM treurineenenneneeneneeneasencescnsescnsescsensescssencnsenenne 1450
— MaKCUMasnbHas CKOPOCTb ABUMKEHUSA, KM/U w..evrirnenrerennnnennne. 50
— CKOPOCTb ABMXEHUS HA MABY, KM/U.eurerrneererenneeenneneennenees 5
— [BUraTesib OEH3UHOBbIN, MOWHOCTD Jl. Cuverrernvrnnernreneenncennnns 33
— TPAHCMUCCUA ceereenneinneennrenenernrennnernsennaeenenes MexaHuyecKas
= LUMHDB veneneeeeeeneeeeeeeneeesesnenesesesnsnenesesnsnssesasnsnsnnsnnn 25x12-9

Implementation of transport operations on weak soils or difficult ground, afloat
and virgin snow

Multifunctional «KORSAK» mini all-terrain vehicle will provide market demand for
high-performance means of transportation of organized groups of people on cross
country locality (transportation of equipment, goods), support of conducting operations
by staff of government establishments, as well as evacuation of injured persons from
zones of emergency situations and other transport-technological and research needs.

«KORSAK» mini all-terrain vehicle has a number of design features. Its manual
transmission and chassis-boat are made in such a way that they include installation
and activation of three types of propulsion devices: wheeled, tracked and rotary-screw.
It requires no more than 1 hour for replacement of propulsion devices.

= MaSS, Kg eeetnnereiineeeiie ettt ettt e e e eeaas 750
— Carrying capacity, Kg...oeeeeuueereiueriiieeeiieeeeeiee e 450
—Length, mm ..o 2500
— WAL, MM et ee e eae e e eneaes 1600
— Height, MM ..o 1450
— Maximal driving speed, km/h ..cc..coriiiiriiiiiiiiiiiieiieeee, 50
— Driving speed afloat, km/h ....cc..ceriiniiiiiiiiiiiiiiiieereeieee 5
— Gasoline MOtor, POWET ..cuuieeuiereeriieeieeerieerieeereeeneeans 33 hp
= MANUAL et transmission
= YIS ettt ettt e e s eaaas 25x12-9
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MHOTO®YHKITMOHAJILHOE BE3IEXOIHOE
TPAHCITIOPTHOE CPEJICTBO «AJITIAH,
OBOPYZJ0BAHHOE MHTE/UIEKTYA/TLHOM
CHICTEMO¥ TTPYIBOJIA KOJTECHBIX [IBVDKUTEJIE

¢

MULTIFUNCTIONAL CROSS-COUNTRY VEHICLE
«ALDAN» EQUIPPED WITH INTELLIGENT
WHEELED RUNNING GEAR DRIVE SYSTEM




HA3HAYEHME

NOTPEBUTENN

OMUCAHME

Kadenpa «ABTOMOGUN 1 TPAKTOPBI»
KonTtaktHOe nuuo:

A.T.H., npoceccop JI.B. bapaxraHoB
TenedhoH: (831) 436-73-63

000 «TpaHcMaiu»
leHepanbHbIN AUPEKTOP,

K.T.H. C.E. MaHAHUH

Tenedon: (831) 220-96-51
E-mail: sergmanian@yandex.ru

PURPOSE

CONSUMERS

DESCRIPTION

«Automobiles and tractors»
Department

Contact name: Prof. L.V. Barakhtanov
Telephone: (831) 436-73-63

LLC «TransMash»

General manager, Ph.D. in Engineering
S.E. Manyanin

Telephone: (831) 220-96-51

E-mail: sergmanian@yandex.ru

MepepBUKEHME U BLINOTHEHME TPAHCMOPTHO-TEXHOOTMYECKUX ONEePaLMil Ha Joporax
BCEX KaTeropui; B ycnoBuax 6e300p0oXbs, B TOM yucie Ha AedopMUPYEMbIX OMOPHbIX
NoBEPXHOCTAX (CHer, Necok, 6010Ta) U Ha NepPeceyeHHON MeCTHOCTH; npeofosieHne
BOAHbIX Nperpag B6pop v BNiasb.

OcHOBHbIMW 061aCTAMN NPUMEHEHUS AAHHbIX TPAHCNOPTHBIX CPEACTB ABASIOTCS TPAHC-
nopTHoe obecneyeHue razo— u HeTENPOMBICIOB; CTPOUTENLCTBO, PEMOHT U UHCMEKTH-
pOBaHWe JIHEHHbIX COOPYIKEHMII (Tpacchl TpyGONpPOBOLOB, IMHUM 3NeKTponepesay v
CBAA3M); TPAHCNOPTMPOBKA TONOTEOAE3UYECKUX, TE0NOrMYECKUX U BYPOBbLIX OTPSZOB MO
TYHJPe C COXPAHEHMEM LIeNIOCTHOCTM NOYBEHHOIO NMOKPOBA CEBEPHBIX GUOreoLEeHO30B.

OcHalLeHue Be3[eX0[HOT0 TPAHCMOPTHOTO CPeAcTBa «ANfiaH» rMApoo6HEMHOI TpaHC-
MUCCHel NO3BONAET [JOOUTLCA PaLMOHANbHOTO pacnpefefieHns MOWHOCTHU (KpyTALLero
MOMEHTa) Mo BeAyLLMM KoslecaM B 3aBUCMMOCTY OT YCII0BMIA UX B3aUMOLEACTBUSA C ONop-
HOI MOBEPXHOCTbIO, YTO 06ECNeynBaET 3HAYUTENBHOE MOBbILWEHNE CPELHUX CKOPOCTEN
nepeiBUKEHUS MALIKHBI B CNOXHBIX JOPOXHBIX YCI0BUAX (peanu3yetcs MakcMManbHo
BO3MOXHas N0 CLENIEHNIO TATOBAA CUJA 3@ CYET aBTOMATUYECKOTO NOALEPKAHUSA BHELIHETO
CKONbXXEHUSA Konec Ha TpebyemMoM yposHe). 0aHOBpeMeHHO 06ecneynBatTCs MUHUMaNb-
Hble 3Hepro3aTpaThl Npu B3aMMOAENCTBUM KONIEC C ONOPHOI MOBEPXHOCTbIO (YyylaeTcs
TOMJWNBHAA 3KOHOMUYHOCTL), @ TakKe 3KoJornyeckas 6€30MacHOCTb ABUXUTENS MpU
paboTe Ha cnabbix MOYBEHHO-PACTUTENbHLIX MOKPOBaX. YCTaHOBKA MMAPOOOBEMHOI
TPAHCMUCCUM MO3BONAET ONTUMU3UPOBATb KOHCTPYKTUBHO KOMMOHOBOYHYIO CXEMY 3a
cyet 6onee cBOGOAHOMO BHIOOPA MECT pa3MelleHUs arperaToB TPaHCMUCCUU.

lMpuUMeHeHMe KOMMEKCHOTO COYETaHWsA aKTUBHOTO NPUBOAA KOMEC, LIMH CBEPXHU3KOTO
[aBNeHNsA, HE3aBUCUMOMN CUCTEMbI MOLPECCOPUBAHUS, CXEMbl PYIEBOTO YNpaBieHUs C
ynpaBAseMbIM1 KofecaMu ABYX NepefHUX 0Ceil Mpu ABUKEHWUU N0 CNABOHECYLUM TPYH-
TaM NO3BONIAIET rapaHTUPOBAHHO BbIMOJHATL TPAHCMIOPTHYIO OMEPALUIO C COXPAHEHNEM
3KOIOTUM MOYBEHHOTO NMOKPOBA.

MpencTaBneHHble pe3ynbTathl NoNyyeHsl Npu huHaHCoBOM noaaepxke MuHucTepcTa
o6pa3oBaHus u Hayku Poccuitckoit ®epepaumn (cornawenue Ne 14.574.21.0107 (yHu-
KanbHblil MaeHTUdUKaTop cornawenns — RFMEFI57414X0107)).

Moving and implementation of transport and technological operations on roads
of all categories; in cross-country conditions, including deformable bearing surfaces
(snow, sand, swamps) and on rough terrain; overcoming water obstacles by wading
and swimming.

The main applications of these vehicles are transport providing of gas and oil fields;
construction, repair and inspection of linear facilities (pipeline routes, power and com-
munication lines); transportation of topogeodesic, geological and drilling units over
the tundra while maintaining the integrity of soil covering of northern biogeocenoses.

Equipment of «Aldan» cross-country vehicle with hydrostatic transmission makes it
possible to achieve rational power distribution (torque) on drive wheels depending on
conditions of their interaction with bearing surface which provides significant increas-
ing in average speeds of machine movement in difficult road conditions (maximum
possible linkage traction strength by automatically maintaining the required level of
external wheel slip is implemented).

At the same time it provides minimum energy consumption when wheels interact
with bearing surface (fuel economical efficiency is improved) and environmental safety
of the track mover when operating on vegetative ground cover. Installing the hydro-
static transmission makes it possible to optimize the constructive layout scheme due
to choosing of placement of transmission units.

The integrated combination of active wheel drive, tires of low pressure, independ-
ent springing system, steering schematic with steering wheels of two front axles when
driving on weak soil helps to perform transport operation with preservation of ecology
of the soil covering.

The results are achieved at financial support of Ministry of Education and Science
of the Russian Federation (Agreement Ne 14.574.21.0107 (unique identifier of the
agreement — RFMEFI57414X0107)).
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OUATHOCTUKA ITPOLOECCA PESAHUA
B PEXXVME PEAJIbHOI'O BPEMEHU

PemwcTpyuys ammpammopa

ATTpaKTOpbI CUCTEMBI pe3aHUA Npu hacKe U3HOCA
no 3aHei NOBEPXHOCTU MHCTPYMeHTa h3=0.15mMm
1 h3=1.1mm

Cutting system attractors in flank wear land
h3=0.15mm and h3=1.1mm

PeameTpyaa aTpainopa

T e
M1 24 216 28 22 21 M 2%

CUTTING PROCESS DIAGNOSTICS
IN REAL TIME



HA3HAYEHME

OMUCAHME

Kadepnpa «TexHonorua un
060pyaoBaHUE MALUMHOCTPOECHUAY
KoHTakTHOE Nnuuo0:

A.T.H., npocheccop H0.I. KabanauH
Tenedhon: (831) 436-57-10
Email: kpmis@nntu.nnov.ru

PURPOSE

DESCRIPTION

Machine-Building Technology and
Equipment Department

Person of contact: Y.G. Kabaldin, D.Sc.
in Engineering, Professor

Contact number: (831) 436-57-10
E-mail: kpmis@nntu.nnov.ru

PaspaboTtaHo annapaTHoe 1 nporpamMmmHoe obecneyeHne aas AMarHOCTUKN OCHOBHBIX
napameTpoB npouecca pe3aHns Ha ctaHkax ¢ UMY ¢ ucnonb3oBaHmem Noaxonos Henu-
HEeNHON AUHAMUKK, DpaKTaNbHOTO 1 BINBET-aHaNMn3a.

C hu3nyecKoit TOUKM 3peHUs CUCTEMA pe3aHNs NPeACTaBAseT cob0i CNOXKHYIO, Heu-
HeiiHyl0, BUCCMNATUBHYIO CTPYKTYPY. [103TOMyY BaXHO OLEHUTb IMHAaMUYeCKOe COCTOAHNE
CUCTEMbI, B TOM YUC/Ie U CTeNeHb M3HOCA MHCTPYMEHTA, B KOHKPETHbI MOMEHT BPEMEHH,
a TaKxXe HanpaeieHWe 3BONIOLUM cucTeMbl. [IpaKTUYECKO peanu3aumeit CnyxuT dhpak-
TaNbHbli aHanu3 $Ha3oBOro NPoCTpaHCTBA CUCTEMbI U B3iiBNET-aHanMU3 BUOpocuUrHana,
nosly4aeMoro U3 30Hbl pe3aHus.

Kak nokasanu pe3ynbTarbl 3IKCMEpPUMEHTa, NPU TOYEHUK CTanei, No Mepe yBenyeHus
thackn U3HOCa Ha 3afHel NOBEPXHOCTH, TUM aTTPaKTOpa M ero GpakTanbHas pasMepHoCTb
u3meHsloTCs, Ha pucyHKe npepcTaBneHbl aTTpakToOpbl CUCTEMbI Npu (hacKe W3HOCA NO
3apHei noBepxHocTu UHcTpymMeHTa h3=0.15 MM 1 u3Hoca h3=1.1 mm.

B cucreme c n3Hocom nHcTpymeHTa h3=1.1 MM 3HEprus cucTembl He paccenBaeTcs
B paboyee NpPOCTPAHCTBO, TEM CaMbIM CHUXas YCTOMYMBOCTb U KauyecTBO 06paboTKU.
Takum 06pa3oM, C poCTOM M3HOCA MHCTPYMEHTA TUM aTTpaKTopa U3MeHseTCs, TO eCTb
ANHAMUYecKas cucTema 3BOJIOLMOHUPYET BO BpeMeHU. [l KOHKPeTHbIX TeXHoA0rnye-
CKWX YCNOBUIA NpU OMpefeneHHOM U3HOCE pexyllero MHCTPYMeHTa CyLecTByeT CBOM TUN
aTTpakTopa u cBos (pakTanbHas pasmMepHoCTb.

Wcnonb3oBaHue B3lBNET-aHanu3a BUGPOCUTrHaNa NO3BONSAET BbIIBUTb HECTALMOHAp-
HOCTM B NpOL,eCCe pe3aHus U CBOEBPEMEHHO NPefoTBPaTUTL OpaK U3nenus uam noioMKy
o6opypoBaHus.

WNcnonb3oBaHne CUCTEM UCKYCCTBEHHOTO MHTENNEKTa N03BOAAET NPOrHO3MpoBaTh
M3HOC MHCTPYMEHTA U NOBEfeHNe CUCTEMbI B PEXXMME PeaNbHOro BpeMeHH!.

WHdopmaums 06 M3MeHeHUU MOBELEHUA CUCTEMbI PE3aHUs MO3BOJIAET B PEXUME
peanbHoro BpeMeHu (¢ npumeHeHnem CUDA-TexHONOr1iM) reHepMpoBaTh YNPaBAsoLLmil
CUTHan, KOppeKTUpyloWwuii npoLecc 0bpaboTku.

Hardware and software are developed for CNC cutting process diagnostics with the
use of nonlinear dynamics approaches, fractal and wavelet analyses.

A cutting system is a complex, nonlinear dissipative structure from physical standpoint.
Therefore, dynamic state of the system including tool wear rate at a time as well as
tendency of the system evolution must be estimated. The fractal analysis of the system
phase field and the wavelet analysis of a vibration signal received from a cutting zone
is implementation.

Empirical data show that the type of attractor and its fractal dimension change with
increase of flank wear land when steels are turned. The system attractors in flank wear
land h3=0.15mm. and h3=1.1mm are presented in the picture.

The system energy doesn't dissipate in workspace thereby reducing process stability
and performance in the system with a tool wear h3=1.1 mm. Thus, if the tool wear is
advanced the attractor type changes. Thus, the dynamic system evolves in time. There
is the specific attractor type and fractal dimension for specific technological conditions
at some cutting tool wear

The use of the wavelet analysis of the vibration signal allows to reveal transients
in midcut and prevent a product or equipment failure.

The use of AI systems allows to predict the tool wear and the system behavior in
real time.

The cutting system behavior change information allows to generate a control signal
revising treatment process in real time (using CUDA-technology).
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MHCTPYMEHT [JIA IVIACTUHECKOI'O
JIE®OPMUPOBAHMSA ITIOBEPXHOCTEN

COEPUYECKON ®OPMEI
(ITATEHT HA IT0JIE3HVIO MOZEJIb Ne 140330, 2014 T.)

A TOOL FOR SPHERICAL SURFACES

PLASTIC WORKING
(THE USEFUL MODEL PATENT Ne 140330, 2014)



HA3HAYEHME

OMUCAHME

Kadepnpa «MawmuHocTpontenbHble
TEXHOJIOTMYECKME KOMMMEKCbI»
KoHTakTHOE Nnuuo0:

K.T.H., poueHT E.A. Kynukosa
Tenedhon: +7-950-370-13-57
E-mail: Kulikova_ea@sandy.ru

PURPOSE

DESCRIPTION

Machine-Building Technological
Complexes Department

Person of contact: E.A.Kulikova, Ph.D.
in Engineering, Associate Professor
Contact number: +7-950-370-13-57
E-mail: Kulikova_ea@sandy.ru

TexHUYeCKoit 3a4ayeit JaHHOTO U306peTeHNs ABNACTCA YBEINYEHNE [ONTOBEYHOCTH
IAPOBbIX NasbLEB.

WHCTpyMeHT ana nnactuyeckoro gedopMUpPOBaHWUA NOBEPXHOCTEN chepuyecKom
thopmbl, copepxalwuin Kopnyc ans AecdopMUPYIOLLUX 3NEMEHTOB B BULE LAPUKOB U
KOPMyC MHCTPYMEHTa, B KOTOPOM pa3MeLleHo YCTPOICTBO A CO3f[aHMA paboyero aas-
NIeHUs, OTINYAIOLWMNIACSA TEM, YTO KOPNYC Ans AedOpMUPYIOLLMUX NEMEHTOB BbIMOIHEH B
BUAE Lyroo6pasHoii CKOObLI, U KaXAbli AehOpMUPYIOWMIA INEMEHT CHABKEH MpPYKUHOI
C perynMpoBoYHbIM BUHTOM, @ KOPNYC MHCTPYMEHTA BbLIMOJIHEH B BUAE TMAPOLMUIUHAPA
O HOCTOPOHHEro [eiCTBUA C MOPLIHEM, CO3AAIOWNM paboyee AaBNeHNE, NPUYEM K NOPLLIHIO
NpUKPEn/ieH XBOCTOBUK Kopnyca Ans fedopMUpYIOLLNX 3EMEHTOB.

TEXHUYECKWUW PE3YAILTAT — noBblweH1e KayecTsa NOBEPXHOCTHOTO NNaCTUYECKOro
pedopmMupoBaHus noBepxHocTel chepuyeckoi hopMbl 3a CHET BO3MOXKHOCTU perynu-
POBAHMA rYOUHBI 30HbI YNTPOYHEHUS.

Increase of ball studs life.

A tool for spherical surfaces plastic working contains a case for ball deforming ele-
ments and a tool body which contains a device to make a running pressure. The case
for ball deforming elements is made like a curved cramp. Each deforming element has
a spring with a leveling screw. The tool body is made like a single-acting cylinder with
a piston producing the running pressure. A shank of the case for deforming elements
is fastened to the piston.

TECHNICAL RESULT - upgrade of spherical surface plastic working due to the pos-
sibility of control of depth of hardening zone.
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PEXXVLIY MHCTPYMEHT
C HAHOCTPYKTYPHBIMU ITIOKPLITUAMU

File I ricarmasteon
? Zreiny 0.0 pm Tow: 1BXE rn LconPange: 2mikm Peschumon 256 x 256
‘ Feput

Linal

[ e} wey) 2
Portl: 0570 0838 1331

1 = :r Porid 1.247 0888 184

N D 072 0000 1147
rgih .
Pt fngie: B
Liras Ty 184 ren
M W, -
I )
1= g N — g i
! \ 4

]
Data
1
=
o’
T
=
\H"-a.

E”*Iﬂm:ﬂ'i (] ] L E [} ]
Drestance

flyentka WC c Al
Cell WC with Al

flueiika Co c Al

Cell Co with AL

CUTTING TOOLS WITH NANOSTRUCTURED
COATINGS



OBJIACTb MPUMEHEHWA

OMUCAHME

Kadepnpa «TexHonorua un
060pyaoBaHUe MALLMHOCTPOECHUAY
KoHTakTHOE Nnuuo0:

A.T.H., npocpeccop H0.T. KabanpuH
Tenedhon: (831) 436-57-10
E-mail: kpmis@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Technology and
Equipment Department

Person of contact: Y.G. Kabaldin,
D.Sc. in Engineering, Professor
Contact number: (831) 436-57-10
E-mail: kpmis@nntu.nnov.ru

= afjpecHoe MOAEeNNPOBaHNe COCTABA U CBOMCTB U3HOCOCTOMKMX MOKPLITUI HA OCHOBE
KBAHTOBO-MeXaHWYECKUX PacyeTos;

= HOBbIE COCTaBbl HAHOCTPYKTYPHBIX NOKPLITHIA, 0BecneynBaioLLme NoBbILEHe pa-
60TOCNOCOGHOCTH PEXyLWEero HCTPYMeHTa Npu 06paboTke KOHCTPYKLIMOHHBIX U HepiKa-
BEIOWMX CTaNei, TUTAaHOBbIX CMABOB;

® MOBbLIWEHNE CTOMKOCTH PEXKYLLEro UHCTPYMEHTA 0 4 Pa3 N0 CPABHEHUIO C MHCTPY-
MeHTOM 6e3 NoKpbITUSA.

Pa3paboTaHa mMeTof0N0rUsA LiesieHanpaBaeHHOro hopMUPOBaHUA GYHKLUOHANBHBIX
HAHOCTPYKTYPHBIX MOKPLITUIA 15 PEXYLLEro MHCTPYMEHTA NYTEM KBAHTOBO-MeXaHUYeCKMUX
pacyéToB. 3aaHHbIN COCTaB NOKPLITUA MOAENUPYETCA NMYTEM NOCTPOEHUS MHOFOKOMMO-
HEHTHbIX (DA30BbIX JUArPAMM C UCMOJIb30BAHWEM ANITOPUTMOB MOJIEKYISIPHON JUHAMUKMY,
BbISIBIEHMSA YCTOMYMBbIX COEAUHEHWUIA, NPU 3ajaHHOI TEMNEpaType 0CAXAEHUs NOKPbLITUSA,
C OLIeHKOW MPOYHOCTM B HUX MEXATOMHOMN CBA3M.

BreppeHusa: OKBM AdpukaHtoB
NateHTbl PO

» address modeling of structure and properties of abrasion resistant quantum-
mechanical computation- based coatings;

» advanced nanostructured coatings compositions affording increase of the cutting
tool runnability when structural and stainless steel, titanium alloys are turned around;

= improvement of cutting tools resistance 4 times in comparison with the tool
without coverage.

The methodology of purposeful forming of functional nanostructured coatings for
cutting tools is developed with quantum-mechanical computation. A given coating com-
position is modeled with construction of multi-component phase diagrams with the use
of molecular dynamics procedures; showing stable compounds up at given temperature
of coating deposition and with allowance for bonding interatomic strength in them.

Implementation: Afrikantov OKBM
Patents of the Russian Federation
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MMKPOIIPOIIECCOPHOE YCTPOVICTBO
YIIPABJIEHVA CBAPOYHbIM [UKJIOM «MYCHK»

MICROPROCESSOR UNIT FOR MONITORING
OF «MASK» WELDING EQUIPMENT



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «MawmuHocTpontenbHble
TEXHOJIOFMYECKUEe KOMIMJIEKCbIY.
KoHTakTHOe nuuo:

K.T.H., goueHTt U.K. Ko3nos
Tenedhon: (831) 220-15-04
E-mail: monitorweld@rambler.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Technological
Complexes Department

Person of contact: I.K. Kozlov, Ph.D. in
Engineering, Associate Professor
Contact number: (831) 220-15-04
E-mail: monitorweld@rambler.ru

Pa3BuTMe CBAPOYHOrO MPOM3BOACTBA NO NYTAM PO6OTU3ALMM, KOMNIEKCHOI aBTOMATU3a-
LMK, pacliMpeHns TEXHONOTUYECKMX BO3MOXHOCTER U NOBLIWEHWA TPebOBaHUI K KayecTBy
TpebyeT co3aaHus MHOrOMYHKLMOHANbHLIX MUKPONPOLECCOPHbIX YCTPOICTB ynpasneHus
CBApOYHbIM LUKIIOM CO BCTPOEHHOMN CUCTEMOI KOHTPOA KauyecTBa U BO3MOXHOCTbIO CBA3M C
nepudepuitHbIMU YCTPOIICTBAMM, B TOM YMCTIE B COCTaBE POHOTOTEXHUYECKNX KOMMIIEKCOB.

Yctpoitcteo «MYCK» aBnseTcs ganbHeinwmnm pa3suTMeM YCTPOMCTBA YNpaBieHUs CBapKOW
BYC-02, pocTatouHo ycnewHo 3apekomeroBasuwero cebs Ha 0AO «TA3x». C 1995 ropa 6onee
30 ycrpoitcTs BYC-02 ycnewHo paboTaloT B COCTaBe poBOTOTEXHUYECKUX KOMMIEKCOB COOPKM-
cBapku «lazenux». YctpoiicTa paspaboTtaHbl U u3rotoBieHbl Ha 000 «TouHble TexHONOrMU»
n «MepuumHckas anektpoHuka-HH», nop pykosoactsom poueHTa kadenpsl «OTCMy» HITY
M.K. Ko3noga.

OcHoBoit «MYCK» sBnsetca npoueccop Atmel, 03Y anektpuuecku nporpammupyemoe. Ha
ycTpoicTeo nonyyeHo CBUAETENLCTBO HA NONE3HYI0 MOJENb.

YnpaBneHue paboToii yCTPOICTBa, KOPPEKL M 3HAYEH I NapaMeTpOB pexuMa Npoun3eo-
OUTCA C MAHeNU YNpaBieHUs B peXMMe NporpaMMUPOBAHUSA, 3aLUMLLEHHBIM KOAOM AOMYCKa.
Hapspy ¢ pexxMMoM nporpaMMmUpoBaHUA U pabouuM pexMMoM UMEIOTCA PEXUM UHAMKALUM
owwmn6oK 1 pexkum «May3ay, peKoMeHA0BaHHbIA NPU LAUTENbHBIX NepepbiBax B paboTe. Tak xe,
kak 1 ons bYC, npegycMoTpeH npuem v 0TpaboTKa BHELWHWUX CUTHANOB OT CUCTEMbI YNpaBeHuUs
cBapoyHbIM poboToM: «Linkn c Tokomy, «bnokupoBkay, «BHewHss aBapusy, «Meperpesy, «[o-
CTUTHYTO MAaKCUManbHOe Yncno Toueky, «Cronx». «HencnpasHocTby, «KoHew umknay, «CBapkay.

B cnyyae Hanuumsa Toka B CBApOYHOI Lienu BHe napameTpa «CBapkay npefycMOTPeH CUrHaN
Ha aBapuitHoe OTKMIOYEHWE CBAPOYHOI MALMHBI OT ceTU. Hanuume cTatyca npoBepku npo-
XOX[eHMs ToKa B no3uumm «Ceapka» no3sonser u3bexarb Henposapos. Bo3moxHa pabota
B PEXMME OfMHOYHOI 1 aBTOMATMYECKOW CBapKu. MpefycMOTpeH pexum Habpoca ToKa, YTo
No3BOJAET KOMNEHCMPOBATb U3HOC 3IEKTPOAOB.

MporpammHoe obecneyeHue U apxuUTEKTypa YCTPOMCTBA 06ECNEYUBAIOT BO3MOMKHOCTb
CBapKM C BLIGOPOM OFHOTO U3 CEMM PEXUMOB, MPUYEM BbIOOP MOXET ObITb OCYLLECTBAEH KaK
C NaHenu ynpaBieHus, Tak U BHEWHUM CUTHANOM.

MpocToTa M HaAEXHOCTb KOHCTPYKLMM, WMPOKME TEXHONOTUYECKME BO3MOXKHOCTH 06e-
cneynnu ycnewHoe npumeHeHne «MYCK» B cBapo4HOM NPOM3BOACTBE, B HaCTHOCTH B COCTaBE
poboToTexHuyeckux komnnekcoB Ha 000 «lA3» u MaBnoBCKOM aBTOOYCHOM 3aBofE.

Microprocessor units for monitoring of a welding equipment having an integral quality
control system and

communication with peripheral units, including in robot systems are necessary for ro-
botization development of welding industry, complex integrated automation development,
extension of technology options and stepping up the quality requirements

«MASK» is an advanced successor of a welding control unit called BUS-2 quite success-
fully proven in GAZ-JS. More than 30 BUS-02 have been operating successfully as a part
of the robot systems of Gazelle building-welding since 1995. The units are designed and
manufactured at LLC «Exact Technologies» and «MEDICAL ELECTRONICS NN», under I.K.
Kozlov (reader in «OTSP» of NNSTU) guidance.

«MASK» foundation is Atmel processor, electrically alterable RAM. A model certificate
was received for the unit.

Unit management, parameter change are realized with a control board in a programing
mode protected by a tolerance key. Also there are errors display mode and «Pause» mode
recommended at sustained operation interruption. As for BUS, there are external signal
reception and external signal processing from a welding robot control system: «Current
loopy, «Lock», «External accident», «Overheating», «Maximum number of pointsy, «Stop».
«Faulty, «End», «Welding». If there is current in a welding circuit

out of «Welding» there is a shutdown alarm of a welding machine. A status of current
tracing in «Welding» being, we can avoid poor penetrations. There is operation in a single-
welding mode and an automatic welding mode. There is an over-current mode to compensate
electrodes wear. Software and design of the unit give an opportunity to weld with the use
of one of seven modes. Modes choice may be carried out either with the control board or
the external signal.

«MASK» application in the welding industry in particular as a part of the robot systems
of GAZ-JS and Pavlovo bus plant is conditioned by unit simplicity and reliability as well as
the wide technology options.
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Machine Building Technology
Department

Arzamas State Technical Institute
(branch of NNSTU n.a. R.E. Alexeev)
Person of contact:

0.V. Egorkin, Assistant

Contact number: (83147) 4-18-70
E-mail: egorkin-oleg@rambler.ru;
tm@apingtu.edu.ru

MNosbiweHune apdekTuBHocTM npumeHenns COX npu nnockom TopuoBoM WANdO-
BaHWM 3a CYeT LiefleHanpaBieHHON ee NoAaymn B 30Hy pe3saHud. [pegnaraemoe ycTpoii-
CTBO NO3BONAET KOHTPONWUPOBATh Kak MOCTYNNEHWE XUAKOCTN B 30HY pe3aHus, 3a cyeT
perynmpoBaHus ee AaBNeHNUs U YACNa NOAAIILNX OTBEPCTUIA CONNA, TaK U Temnepatypy
B 30He KOHTaKTa WANOBaNbHOIO Kpyra 1 3arotoBku. [lpyrum LOCTOMHCTBOM A@HHOTO
YCTPOiiCTBA ABNAETCA BO3MOXHOCTb €r0 MPUMEHEHUA Ha NobbIX CTaHKax 6e3 nogayu
COTC yepes wnuHaens.

OTpa>+<eHa B IBYX 3aABKaX Ha NOJie3Hble MOAENU, @ TAKIKE B 6 0I'Iy6JWIKOBaHHbIX pa607ax.

Anpo6auus paboTbl: 0CHOBHbIE pe3ynbTaThl PabOThl AOKNAALIBAUCH HA CEAYIOLNX
KOH(epeHLunax:

— II MexpyHapogHaa Hay4HO-NpaKTUUYecKasa KoHdepeHuua «HayyHasa puckyccua:
BONPOCHI TeXHUYECKMX HayKk». MockBa, 2012;

— VI HayyHO-npakTuyeckas KoHdepeHunsa «Hayka monogpbix», 2012 Ap3samac;

— XII MexpayHapoaHas MONOAEKHaA HayYHO-TexHMYecKas KoHdepeHumns «byagyuwee
TEXHUYECKON HayKny, 24 mas 2013 r., H.HoBropog;

— XIII MexxpyHapofHasa MONOAEKHaa HayuyHo-TexHUYeckas koHdepeHuma «bygyuwee
TEXHUYECKON Haykny, 2014 r., H.Hosropog;

BHepapeHue: yctaHoska ucnonb3dyetcs B8 Al HITY npu nposepenun nccneposa-
TeNbCKoil paboTbl acnupaHTa.

Pa3pabotumku: kadegpa TexHonorun mawuHoctpoerus ANN HITY (3as. kadeapoit
K.T.H., joueHT B.B. Mmeb6os), accucteHt 0.B. EropkuH.

Coolant application efficiency improvement when flat face grinding due to goal-
directed coolant supply into a cutting zone. The present device allows to control both
coolant supply into the cutting zone by virtue of setting of coolant pressure as well as
holes of a feeding nozzle and temperature which is between the abrasive disk and stork
materials. Another advantage of the device is the possibility of its use on all machines
without coolant supply through a spindle.

Reflected in two applications for useful models and in six-published works.

Evaluation of the work: the key findings were presented at the following conferences:

— II international scientific-practical conference «Scientific discussion: issues of
technical sciencesy». Moscow, 2012;

— VI scientific-practical conference «The young scientistsy», 2012, Arzamas;

— XII international youth scientific and technical conference «Future of technical
sciencey, 24 may 2013, N.Novgorod;

— XIII international youth research & technical conference «Future of technical
sciencew, 2014, N.Novgorod;

Adaptation: the plant is used by post-graduate students in ASTI NNSTU at carrying
out of research works.

Developers: V.V. Glebov head of ME department, Ph.D. in engineering, associate
professor; 0.V. Egorkin assistant.
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OBJIACTb MPUMEHEHWA

OMUCAHME

Kadepnpa «MawuHocTpontenbHble
TEeXHONOrMYecKne KOMNaeKchbl»
KoHTaKTHOe nuyo:

K.T.H., poueHTt U.K. Ko3nos
Tenedhon: (831) 220-15-04
E-mail: monitorweld@rambler.ru

IMPLEMENTATION AREA

DESCRIPTION

Machine-Building Technological
Complexes Department

Person of contact: I.K. Kozlov, Ph.D.

in Engineering, Associate Professor
Contact number: (831) 220-15-04
E-mail: monitorweld@rambler.ru

PeweHue 3afa4u No JOKYMEHTUPOBAHMIO paboThl TEXHONOrMYECKOro 060pyaoBaHNS
ABNAGTCA OfHWUM U3 TpeboBaHuit cTaHaapTa IS0 9001 K cucTeMe MEHEAXKMEHTA KayecTea.

MobunbHble peructpatopbl Mogenn «MPC» paspaboTtaHbl U usrotosneHsl Ha 000
«T3JIMAy, nop, pykoBoactBoM poueHTa Kadeapbl «OTCM» HITY U.K. Ko3nosa.

Peructparopsl umetot Ceptucnkat 06 yTBEpKAEHUM TUNA CPEACTB U3MEPEHUIA, 3a-
WMLeHbl naTeHToM. Pernctpatop npepHasHayeH oA AOKYMEHTUPOBAHMA NPOTeKaHWs
TEXHONOTNYECKNX NPOLLECCOB — B MePBYI0 04epefb CBApKY, a Take paboTbl 060pynoBa-
HWS, OLLEHKM ero COCTOAHWSA, aTTeCTaLlMK 1 NAacnopTU3aLLMK TEXHO0rMK, 060pynoBaHNUS,
CBapOYHbIX MaTEpManoB u KBanUdUKaLUmM CBaplLmKa.

YcTpoiicTBo obecneynBaeT NpUeM aHanOroBbIX 3NEKTPUYECKUX CUTHANOB MO TPEM
KaHanam c yactotoi guckpetusaumu ot 1 [y go 100 klu, ux HopmupoBaHue, hunbTpa-
uuto, npeobpazoBaHue u xpaHeHue LUbPOBLIX 3HaYeHU. YcTpolicTBo obecneynBaet
BM3yanu3auMio 3aNMCaHHbIX AaHHbIX, UX 06paboTKy U Nepefayy AaHHbIX B KOMMbIOTEp
Anst 06paboTKM U XpaHeHUs.

C 2002 ropa peructpatopsl «MPC» ycnewHo npumeHaTCs Ha 28 npeanpuatuax
aBTOMOOUIBHOIA, aTOMHOW, aBUAKOCMUYECKOIA, HehTera3oBoii oTpacnei NpoMmbliLeH-
HOCTK, B aTTeCTALMOHHbIX LeHTpax CBapOYHOro Npon3BoAcTBa B 21 ropope Poccuun ot
Mockebl o HoBoky3sHelka. Komutetom HAKC no ceapoyHomy 060pynoBaHuio peructpatop
«MPC» pekomeH0BaH K npumMeHeHuIo atTectaumoHHbiMmu LeHTpamu HAKC gna npoueccos
[YrOBOM W KOHTAKTHOMN CBApKMU.

Hanuune Ha npepnpusTMN peructpatopa no3BosseT 06ecneynTb ONepaTUBHbIA KOH-
TpO/b 3@ COBIOAEHNEM TEXHONOTUM, COCTOSHUEM 060PYLOBAHUSA, CYLLECTBEHHO MOBbI-
LWAET AUCLMMIMHY U OTBETCTBEHHOCTb CEPBUCHBIX U KOHTPOMbHbIX CYX6, B TO e Bpems
obneryas um ycnosus paborsl.

Documentation of processing equipment operation comes up to a standard IS0 9001
for quality management system.

Model «<MRS» mobile recording unit is developed and manufactured by LLC « TELMA,
under L.K. Kozlov (reader in «0TSP» of NNSTU) guidance.

The mobile recording units have a certificate of conformity for measuring equipment
type and are covered by a patent. The mobile recording unit is intended for documen-
tation of process technologies behavior — first of all, welding — as well as equipment
operation, evaluation, procedure qualification, technology, equipment, welding materials
record and machining skills.

The unit receives analog electric signals through three channels with a sample
frequency from 1 Hz to 100 kHz and performs their regulation, filtering, conversion and
storage of digital quantities. The unit visualizes recorded data, reduces and transfers
data to a computer for processing and storage.

«MRS» recording units have being applied successfully in 28 companies of automo-
tive, nuclear, air, space, oil and gas industries as well as in Evaluation Centers of welding
industries in 21 cities of Russia from Moscow to Novokuznetsk since 2002. «MRS» is
recommended by Evaluation Centers of National Agency for Testing and Welding for
arc and contact welding.

The recording unit allows to perform technology, equipment operational control and
increases discipline and responsibility of service and monitoring departments easing
up their working conditions.
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HA3HAYEHME
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Kadenpa «IHepreTtuyeckue ycraHoBKM
U TennoBble ABUraTeNn»

KoHTakTHOE nuL0:

A.T.H., npodeccop B.JI. Xumuy
Tenedhon: (831) 436-78-79

E-mail: tseu@nntu.nnov.ru

PURPOSE

DESCRIPTION

«Power plants and heat engines»
Department

Contact name: Professor V.L. Khimich
Telephone: (831) 436-78-79

E-mail: tseu@nntu.nnov.ru

MopenbHbIN pAA HOBOTO Knacca WandoBanbHO-Gpe3epHbIX MaLMUH C MIHHOBALMOHHbIM
NHEBMATUYECKMM MUKPOTYPOMHHBIM NPUBOLOM B Auana3oHe molHocTel ot 200 BT go
1500 BT npu yacToTe BpalleHus potopa ot 25 000 go 65 000 06/MUH NpefHa3HAYeH Ans
BbINOJIHEHUS PA3/IMUYHbIX TEXHOJOTMYECKUX OMEpPaLMii, TaKUX Kak 06paboTka CBapHbIX
LWBOB, 3a4MCTKA U CKPYIIeHNe KPOMOK KOHCTPYKLMI TPAHCMOPTHbLIX CPEACTB NOJ, CBAPKY
M NOKpacky, 06paboTka NoBepxHOCTEN AeTanei U3 BbICOKOTBEPAbIX CTaNeil.

WHHOBaLMOHHbIE WNKOBaNbHbIE MALMUHLI 06eCneYnBatoT NOBbIEHUE MPOU3BO-
AMTENbHOCTU W KayecTBa BbINMONHEHUSA AOBOAOYHbIX PaboT Afs TEXHUYECKUX 0OBEKTOB
CYLOCTPOUTENbHOW, aBUALMOHHOMN U [pYrux oTpacieil MalWHOCTpoeHMA. TexHnyeckne
XapaKTePUCTMKN CO3AAHHBIX WANDOBANbHBIX MALMWH NMPEBOCXOAAT aHANOMMyYHbIe pas-
paboTKn MUPOBLIX NTMAEPOB-NPOU3BOAUTENEN THEBMATUYECKOTO UHCTPYMEHTA:

e CHUXEH yAeNnbHbIi pacxop cxaroro so3gyxa Ha 20...30%;

e VBE/IMYEH PecYpC MallMH 3@ CYET TOYHOCTU U HALEXHOCTW paboTbl perynstopa
4acToThbl BpalleHna poTopa;

e YMeHbLUEH BEC NPY PaBHOI MOLLHOCTYW 33 CYET NPUMEHEHMA NNACTMACCOBbIX feTanen
B KOHCTPYKLUMM MaWWHbI HA 15-20%;

e yMeHblueHa Ha 30...40% ce6ecToMMOCTb U3rOTOBJIEHUS MALUMH 33 CYET NPUMEHEHUS
arperaTtHO-MOJy/IbHOrO MEeTOAA NPOEKTUPOBAHMUSA, CNELLManbHoO 1 obLei yHudukauuy,
a TaKXKe MCMONb30BaHUA NUTbA NOA [ABNEHUEM [JIS UTOTOBNEHUS AeTaneil TypOuHbI.

The lineup of a new class of grinding and milling machines with innovative micro-
turbine pneumatic drive in the power range of 200 W to 1500 W at frequency of rotor
rotation of 25 000 to 65 000 r/min. designed to perform various processing operations
such as processing of welds, stripping and rounding edges of vehicle designs for welding
and painting, surface treatment of parts made of hardened steel.

Innovative grinding machines guarantee increased productivity and quality of honing
work for technical objects of shipbuilding, aviation and other branches of engineering.

Specifications of created grinding machines exceed similar developments of the
world leading manufacturers of pneumatic tools:

e specific consumption of compressed air is reduced by 20 ... 30%;

e machine life is increased due to accuracy and reliability of the rotor rate speed
control;

o weight at equal power due to using plastics in construction of machines is re-
duced by 15-20%;

e cost of manufacturing machines is reduced by 30... 40% due to using aggregate-
modular design method, special and general unification, as well as using injection
molding for production turbine components.
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PECYPCOCBEPETAIOLIIAA TEXHOJIOI'UA U
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Kadeppa «TexHonorus u
o60pynoBaHMe MALIMHOCTPOCHUAY
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K.T.H., npoteccop B. M. TuxoHoB;
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Machine Building Technology and
Equipment Department

Persons of contact: V.M. Tikhonov,
Ph.D. in Engineering, Professor;
I.L. Laptev, Ph.D. in Engineering,
Accosiate Professor

Contact number: (831) 436-57-10
E-mail: kpmis@nntu.nnov.ru

= Peanusauus HopmaTuBHOM 6a3bl, 0becneynBatolLeil CaHUTAPHO-TUTMEHNYECKYIO U
3KONOTUYECKyto 6e30MacHOCTb BCEX 3TAMOB XU3HEHHOro uukna BogHbix COX npu 06-
paboTKe pe3aHuem;

= VBe/NYeHne cpoka ncnonbzosaHus sBogHbix COX go roga v 6onee 3a cyert peuunp-
Kynsauuu otpaboTtaHHbix COXK nocne ux pereHepawuu, YTo NO3BOJUT NONYYUTL PEATIBbHYIO
3KOHOMMIO Ha KomnoHeHTax COXK, a Takxke ymeHbwuTh cOpoc oTpaboTaHHbix COX Ha
pasnoxeHue;

= CyllecTBeHHOe (B JeCATKM pa3) CHKEeHUE 06beMa TEXHONOrMYECKUX OTXOLOB 6e3
3aTparT Ha KanuTanbHoe CTPOMTENbCTBO;

= OBbILEHNE KyNbTYPbl MPOM3BOACTBA U yA0HCTBA 06CAYKUBAHUA NpoLecca npu-
meHeHusa COX;

= obecneyeHne yHUBEPCANbHOCTU CUCTEMbI MO 3KCMJyaTaLMn XUAKOCTel (BogHas
COX — no6as 13 pekoMeHJ0BAHHbIX A1s peanu3aLimm TeEXHONorum 06paboTkn pesaHuem
AeTanei U3 ctanei, YyryHoB U aNlOMUHUEBBIX CMNABOB).

BreppeHus: 0AO «HUTEJT», OAO «fugpomawy, OAO «HA3 «Cokonx», 0AO «HM3» n gp.
MateHT PO.

= Regulatory framework implementation to ensure the sanitary-hygienic and eco-
logical safety of water cutting oil development lifecycle;

» increase of water coolants service life up to a year or more through recirculating
of waste coolants. It allows to have saving on components of coolant and reduce the
disposal of waste coolants for selection;

= significant (in tens of times) reduction of technological waste volume without
capital construction costs;

= improvement of production standards and servicing ease of the coolant process;

= arranging universality of liquids running systems (water coolant - either recom-
mended for embodiment of steel, cast iron, aluminum parts cutting technology).

Implementation: JSC «NITELy, JSC «Hydromash» JSC «NAP «Sokoly, JSC «<NMP» and other.
Patent of the Russian Federation.



G

CIIOCOb ¥ YCTAHOBKA

IJIA IIOJIVHEHUA KOJIBHEBBIX 3ATOTOBOK
(TIATEHT HA U30BPETEHUE Ne 2425731 OT 10 ABTYCTA 2011T.)

METHOD AND DEVICE

FOR RING BLANKS MANUFACTURE
(PATENT Ne 2425731 DATED 10 AUGUST 2011)

YCTAHOBKA IJIA IIOJIVIEHUA

KOJIBIIEBBIX 3ATOTOBOK

(ITATEHT HA IT0JIE3HVIO MOZEJIb Ne 102548
OT 10 MAPTA 2011 T.)

DEVICE FOR RING BLANKS MANUFACTURE

(THE USEFUL MODEL PATENT Ne 102548
DATED 10 MARCH 2011)



ONUCAHME
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Ph.D. in Engineering, Associate Professor
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OMUCAHME

Kadeppa «MawuHocTpountenbHble
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K.T.H., goueHTt A.M. lHen6epr
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DESCRIPTION

Machine-Building Technological
Complexes Department
Person of contact: A.M. Shneiberg,

Ph.D. in Engineering, Associate Professor
Contact number: +7 961 635-90-60

E-mail: tkm@nntu.nnov.ru

N306peTeHne oTHOCUTCA K 06paboTKe METanNoB faBfieHUEM U UCNOAb3YETCA Ans
noNyyeHus getanein TMNa BTYIOK C MAJKOW U CTyNeHYaTon BHYTPEHHEN NOBEPXHOCTbIO
C HU3KMM pacxofom meTanna.

TexHUYeCKWit pe3ynbTar JOCTUIAeTCsl TEM, YTO BTYIKY M0Jy4YaloT METOLOM NPOLMUBKM B
[\Ba 3Tana: cHayana BegyT NPOLWMBKY NpU NOCTyNaTesbHOM ABUXEHWUN OQHOTO U3 Aedop-
MUpYIOLLMX MHCTPYMEHTOB 40 MOMEHTA PE3KOro yBenuYeHus LedopMUpyIoLLero ycuaus, a
3aTeM OCYIECTBISETCA ero BpalieHue C OAHOBPEMEHHbIM NOCTYNaTeNbHbIM ABUKEHUEM.

370 N03BONSIET MHOMOKPATHO YMEHbIWMUThL TONLMUHY OTXOAA B BUAE NEPEMbIYKU.

The invention relates to metal treatment under pressure and is used to make hollow
bar parts with a smooth and stepped inner surface with a low metal flow.

A technical result is achieved when a hollow bar is produced with a broaching
method in two stages: first, the broaching is realized with progressive motion of one of
the deforming tools until a hike of deforming effort; second, running of the deforming
tool and progressive motion are carried out solidarily.

This allows to reduce a web thickness.

YcTaHOBKa AN Nony4YeHUs KONbLEBbIX 3ar0OTOBOK, COAepallas WTamn ¢ MaTpuLen u
BEPXHUM U HUXHUM [ehOPMUPYIOLLUMU MHCTPYMEHTAMU, HUKHUIA U3 KOTOPbIX YCTAHOB/EH
C BO3MOXHOCTbIO MOCTYNATENbHOMO M BPALLATENbHOIO BUXEHUSA OT ABYX HE3ABUCUMBbIX
NPMBOLOB PerynpyemMbiMU CKOPOCTAMM, NPUBOJ, BPALLATENBHOTO ABUXEHUA HUXKHETO Jie-
thopMUpyIOLLETro MHCTPYMEHTA BBINOJHEH C YePBAYHBIM KONECOM, HA KOTOPOM YCTAHOB/EH
HUXHWI fecopMUPYIOLWMI MHCTPYMEHT. YCTaHOBKA OTIMYAETCS TEM, YTO OHA CHabxeHa
YCTaHOBNEHHOII B MaTpULE NiaBalolieit 060MMOM A5 pa3MellieHns 3aT0TOBKM, @ BEPXHWUIA
U HUXKHUI fedopmupyiolMe MHCTPYMEHTBI BbINONHEHbI B BUAE NPOLIUBHEN.

lpu ogHOBpPEMEHHOM NOCTYNaTeNbHOM ABUMXEHUM NPOLMBHBIX NyaHCOHOB BKIOYAETCH
BpaLLaTeNbHOE ABUXKEHUE OLLHOTO U3 HUX. [Ip1 3TOM pe3Ko yMEeHbLIAETCA 0CEBOE yCUnme
NPOLWMBKM; 33 CHET 3TOr0 YMEHbLIAETCA TONLWMHA NONYYAEMON NEPEMbIYKH.

A device for ring blanks manufacture contains a die block, a die with upper and bot-
tom deforming tools. The bottom deforming tool fulfils progressive motion and rotary
motion from two independent drives regulated with speed. A rotary actuator of the
bottom deforming tool is carried out with a worm-wheel. The bottom deforming tool is
installed on the worm-wheel. The device has a floating chase installing in the die block
to place the blanks. The upper and bottom deforming tools are made like broaching.

If there is synchronizing progressive motion of piercing punches there is rotary
motion of a piercing punch. Axial force of the broaching reduces dramatically; thus,
the web thickness reduces too.
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MaLIMHOCTPOEHUA

Ap3amMaccKuil NOIMTEXHNYECKUIA
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PURPOSE

DESCRIPTION

Machine Building Technology
Department

Arzamas State Technical Institute
(branch of NNSTU n.a. R.E. Alexeev)
Person of contact: A.Y. Shurygin, Ph.D.
in Engineering, Associate Professor
Contact numbers: (83147) 4-18-70,
4-39-89

E-mail: ashurigin@hotbox.ru

MexaHoo6paboTKa B MaWMHOCTPOEHNUM (M3BNEYEHNE U3 KUAKOCTU TBEPLbIX YACTUL, U
pasfeneHune UX no pasmepHbIM rpynnam). YcTaHoBKa N03BOAET MPOBOAUTL OYUCTKY CMa-
304Ho-oxnaxpawwei xuakoctu (COX) ot npumeceii TBepAbIX YacTuL, B T.4. abpa3uBHbIX,
a TaKXe NOBTOPHO MCMOJb30BaTh YACTULLbI, HANPUMED, AOPOFOCTOALLUX CBEPXTBEPAbIX
MaTepuasnos, Npu U3roTOBAEHUN HOBbIX WANDOBANbHLIX UHCTPYMEHTOB.

HoBn3Ha OTpaXeHa B ABYX NaTEHTax Ha NoNe3Hble MOLENU, OLHOM MaTeHTEe Ha U30-
OpeTeHue, a Takxe B ABaALATM oNy6ANKOBAHHBIX paboTax.

Anpob6auusa paboTbl: 0CHOBHblEe pe3ynbTarbl paboThl JOKIAALIBANNCE HA ClEAYIOLMX
KOH(epeHLunax:

— Hayka o pe3aHuu matepuanoB B COBPEMEeHHbIX ycnoBuax, Tyna, 2005;

— OyHAaaMeHTanbHble Npo6aeMbl MalWMHOBEEHWUSA: HOBbIE TEXHONOTAM 1 MaTepUanbl,
MMaw PAH, Huxuuin Hosropog, 2006;

- WccnepoBaHue, pa3paboTka U NpUMeHEHWe BbICOKMUX TEXHONOTUIA B MPOMBILWEH-
Hoctw, C-MeTepbypr, 2007;

— lepcneKTUBHbIE HANPABNEHWS PA3BUTUS TEXHOJOTUM MALUIMHOCTPOEHUSA U MeTa-
noobpabotku, PocToB-Ha-foHy, 2008.

BHeppeHwue: yctaHoBka ncnonbsyercs B AW HITY npu nposefeHnn nccneposarens-
CKMX paboT MarucTpaHToB.

Pa3spaborumku: 3as. katdenpoit TM K.T.H., goueHT B.B. [e6oB, K.T.H., goueHT A.10.
LypbiruH.

Machining process in machine-building (particulates out liquid and their sizing).
The plant allows to remove particulates impurities, including abrasive, in coolant and
use particulates, for example, expensive ultra-hard materials repeatedly when new
grinding tools are made.

Novelty is reflected in two patents for useful models, one patent for invention and
in twenty-published works.

Evaluation of the work: the key findings were presented at the following conferences:

— The science of materials cutting in modern conditions, Tula, 2005;

- Fundamental problems of mechanical engineering: New technologies and materi-
als, IMASH of the RAS, Nizhny Novgorod, 2006;

- Research, development and application of high technologies in industry, St.
Petersburg, 2007;

— Perspective directions of mechanical engineering development and metal work-
ing, Rostov-on-don, 2008.

Adaptation: the plant is used by graduate students in ASTI NNSTU at carrying out
of research works.

Developers: V.V. Glebov head of ME department, Ph.D. in engineering, associate
professor; A.Y. Shurygin Ph.D. in engineering, associate professor.
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MHOFO@YHKHMOHAHBHBIPI
V3MEPUTEJIbHO-BBIUYNCIUTEIBHBIN
KOMIIJIEKC «ACTPOH»

MULTIFUNCTIONAL MEASURING AND
COMPUTING COMPLEX «ASTRON»



OBJIACTb MPUMEHEHKA

OMUCAHME

OYHKUWOHANbHBIE BO3MOXXHOCTU
UBK:

Kacdeppa «MatepnanoBepeHue,
TEXHONIOrMU MaTepUanos u
TepmuyecKas 06paboTKa MeTannoB»
KoHTakTHOE nuuo:

A.T.H., npocheccop A.A. Xnbi6oB
TenedoH: (831) 436-63-22

E-mail: hlybov_52@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

MCC FUNCTIONALITY:

Metal Science, Materials Technology
and Metal Heat Department

Person of contact: A.A. Khlibov,
D.Sc. in Engineering, Professor
Contact number: (831) 436-63-22
E-mail: hlybov_52@mail.ru

NBK: HayuHble nccnepnoBaHus, ra3osas, HedTaHas, HedhTexMMUYeCKas, aBToMOBUNbHAS
MPOMbILLUNIEHHOCTH, MALIMHOCTPOEHMUE, CYLOCTPOEHUE, aTOMHAsA IHEPreTUKa U Apyrue oT-
pacnu. BoamMoxHO peleHune apyrux y3KoCneLManu3MpoBaHHbIX 3aay no NpUMEHEHMUIO
MBK «ACTPOH», cBsi3aHHbIX C BO3MOXHOCTbIO UCMONb30BAHWUA COBPEMEHHbIX METO0B
thM3nyeckon akycTuKY.

NoprtatusHblin UBK «ACTPOH» — komnnekc annapaTtHoO-NporpaMmMHbix CPeAcTB Hepas-
pywarowero KOHTPOAS M TEXHUYECKON AWNArHOCTUKM, NPefHa3HAYeHHbIX AN pelleHNs
Pa3NnYHbIX UHXEHEPHO-TEXHUYECKMX 3afia4, CBA3AHHbBIX C UCCNej0BAaHNEM CTPYKTYpSI
KOHCTPYKLMOHHbIX MaTepUasoB aKyCTUYECKUM CMOCOOOM, OLLEHKOI MPOYHOCTHbIX Napame-
TPOB U HAaNpAXeHHO — AethOPMUPOBAHHOIO COCTOSHUA MaTepuana OTBETCTBEHHbIX AeTanen
W Y3/10B C Lief1bio NPUHATUSA PelleHus 0 BO3MOXHOCTU UX Be3onacHoii akcnyaTtaumu

= KOHTpO/Nb HanNpAXKEHHOTO COCTOAHUA TEXHUYECKUX OOBEKTOB: MOTPELIHOCTb — He
6onee 20 MMNa

» KOHTPO/Ib OCTaTOYHbIX HANPAKEHWNA;

= OnpepeneHuns BeNIMYMHbI M HAaNpaBAEHUs NOKANbHbIX NNACTUYECKNX AedopMaLnii:

m /I3MepeHns TONWMHBI TOHKUX MOKPBITHIA: ANanNa3oH NoKpelITua 5-50 MKM ¢ no-
FPeWHOCTbIO OT 2 [0 5 MKM;

= KOHTpO/ib KayecTBa afre3nn MeTaiIMyeckux NoKpbITUNA:

= KOHTponb CTeneHun oxpynynBaHWUA matepuana,

= Onpepenexue mybuHbl HPETTUHT — KOPPO3UOHHOTO MOPAXKEHUA METaNINYECKUX
MaTepuanos C OTHOCUTENbHON NOrpelwHocTbio nopsagka 10-15%

= KOHTponb BeNMYMHBI CPeAHero pasmepa 3epHa C TOYHOCTbIO He xyxe 1 6anna no
[OCT 5639

= KOHTPO/Ib CTENEHM NOPUCTOCTH C TOYHOCTbIO He Xyxe 1 6anna no MOCT 1583

O6nacTtu npumerenus VBK: razosas, HedTsHas, HedTexMmmuyeckas, aBToMoOUNbHas
MPOMbILLUJIEHHOCTH, MALWHOCTPOEHME, XKeNe3Has [OPora, aTOMHas 3HepreTuKa u gpyrue
oTpacnu.

Bce nsmepeHus, nposogumele ¢ nomouybio MBK, meTponornyeckn obecneyersl. NUBK
«ACTPOH» ceptndmunpoBaH 1 BHeceH B [ocyaapCcTBEHHbI peecTp CPeACTB U3MepPeH Uit
nop Ne 33889-07.

MCC: scientific research, oil and gas, petrochemical, automotive, machine-building,
shipbuilding, nuclear power and other industries. There are other core tasks according
to MCC “ASTRON" application. These tasks connect with application of modern methods
of physical acoustics.

The portable MCC «ASTRON» is a complex of hardware-software means of non-de-
structive testing and technical diagnostics for solving various engineering and technical
problems connected with study of bearing materials structure with an acoustic method;
strength parameters and critical parts material stress — strain state evaluation; blocks
evaluation for their safety operation.

» Stress state monitoring of technical objects: error is no more than 20 MPa

= Retained stresses monitoring;

» Sizing up and direction sensing of the local large deformations;

» Thickness test of thin coatings: the coverage range — 5-50 mm with an accuracy
of 2 to 5 microns;

= Quality monitoring of metallic adhesion;

» Brittle behavior material monitoring;

» Deep test of metallics fretting with a fractional accuracy of 10-15%

= Average grain diameter monitoring accuracy to 1 grade defined in the industry
standard 5639

= Sponginess monitoring accuracy to 1 grade defined in the industry standard 1583

MCC vertical: gas, oil, petrochemical, automotive, machine-building, railway, nuclear
power and other industries.

All measurements carried out with the use of MCC are backed metrologically. MCC
«ASTRON» is certified and registered in the State register of measuring instruments
under Ne 33889-07.
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[ETTEPHBIE MATEPUAJIBI
TTIJI TA3OIIOTJIOTUTEJIEN

PEMA-Y

POCCHSA

MpuBopsl ANA NPAMEHEHNA B KOCMIYSCHAY YENOBKAY
VCH-1010 YCH-1011

1n0og
BRINGT

GETTER MATERIALS FOR DEGASIFIERS



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadepnpa «MatepnanosepeHue,
TEXHONOrUA MaTepuanoB u
TepMu4ecKas 06paboTKa MeTanioB»
KoHTaKTHOe niuL0:

BOUEeHT, K.T.H. E.C. benses
TenedoH: (831) 436-63-22

Mo6.: +7 903 052 31 81

E-mail: yaneck@bk.ru,
mtnm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Metal Science, Materials Technology
and Metal Heat Department

Person of contact: E.S. Beliaev,
D.Sc. in Engineering, Professor
Contact number: (831) 436-63-22
Mob.: +7 903 052 31 81

E-mail: yaneck@bk.ru;
mtnm@nntu.nnov.ru

[eTTepHble MaTepuanbl npefHasHayeHbl 4ns NOMOLWEHUA BOJOpoAa B GOPTOBOM
BofopoAHOM cTaHaapTe yactoTbl VCH-1011 pns ncnonb3oBaHus B KayecTse 3aAaloLLiero
reHepatopa onopHoi yactoTel B coctaBe bCY KA «[JTOHACC-K».

l[eTTepHble MaTepuansl NpeacTaBaseT coboi KOMNO3ULMIO U3 NMOPOLWKOB TUTAHA U
BaHafus, nepepaboTaHHbIX B MOPUCTYIO NIEHTY METOLOM XONOLHOM NPOKATKU C UKCU-
POBAHHOM YAENLHOM NOBEPXHOCTbIO.

B HacTosee BpeMs pe3Ko BO3POCAN TPEBOBAHUSA K YYULIEHWIO IKCTYaTaLMOHHbIX
XapaKTepUCTUK Lenoro psaa TPaAULMOHHBIX U BHOBb pa3pabaTbiBaeMblX BaKyyMHbIX
npu6opoB W YCTPOiiCTB, paboTa KOTOPbIX CBAI3aHA C MPUMEHEHUEM MOPUCTLIX FeTTEPOB,
OTKauYMBaloOLWMX MONIEKYNAPHbBIA BOJOPOS W ApYrue rassbl.

B pamkax xo3siictBeHHoro goroeopa ¢ 3A0 «Bpemsa-Y» paspaboTaHa TexHonorus
NoNy4yeHUs NOPUCTBIX FreTTepOB METOLOM NMPOKATKW CNOXHOW KOHUrypaumu.

BepyTca nouckoBble paboTbl N0 COBEPLIEHCTBOBAHUIO COPOLIMOHHbIX Ka4ecTB reTTep-
HbIX MaTepManoB Ha OCHOBE KOMMO3WULWK TUTaH-BaHaLUN.

Getter materials are intended to absorb hydrogen within on-board hydrogen fre-
quency standard VCH-1011 for the use as a master frequency generator as part of DMU
SPACECRAFT «GLONASS-K».

The getter materials are a composition of titanium and vanadium powders processed
into a porous strip with a method of cold rolling with a fixed surface area.

Now there are high requirements to operational characteristics of a whole range of
traditional and newly developed vacuum devices whose operation is connected with
application of porous getters, pumping molecular hydrogen and other gases.

The porous getters process with a method of a complex shape rolling is developed
within the frame of an economic contract with CISC «Time-CH»

Preconceptual studies are carried out to improve the sorption properties of the
getter materials on the basis of a titanium-vanadium composition.
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OYHKIMOHAJIBHBIE MATEPUAJIH],
[IOJIVHAEMBIE METOIOM ITIPOKATKH
[IOPOLIKOB METAJIJIOB X HEMETAJIJIOB

FUNCTIONAL MATERIALS OBTAINED WITH
METHOD OF METALS AND NONMETALS
POWDERS ROLLING



®UNLTPO3JIEMEHTBI U3 MOPUCTBIX
TUTAHOBbIX INCTOB MAPOK
NT/® U NT/TM (puc. 1)

JINCTOBLIE YNNIOTHUTENbHbIE
MATEPUANbI MAPKWU YMB U HIT (puc. 2)

MWLLUEHW ANA HANBINEHKA
TOHKUX MNEHOK (puc. 3)

NAACTUHbI AIMA30COJEPKALLIUE
MAPOK BPAC — 100; 75; 50 (puc. 4)

®UNbTPbI C ®UNILTPO3JIEMEHTAMMU
13 NOPUCTLIX IUCTOB TUMA ®HC (puc. 5)

Kadeppa «MatepnanosepeHue,
TEeXHONOrUA MaTepuanos

M TepMMyecKas 06paboTKa MeTannoB»
KoHTaKTHOE NuL0:

AoueHT, K.T.H. E.C. benses

Tenedhon: (831) 436-63-22

Mo6.: +7 903 052-31-81

E-mail: yaneck@bk.ru,
mtnm@nntu.nnov.ru

FILTER ELEMENTS MADE FROM POROUS
TITANIUM SHEETS TEMPERS PT/F AND
PT/GM (fig. 1)

SHEET PACKING AGENTS GRADES UMB
AND NGP (fig. 2)

TARGETS FOR THIN-FILM DEPOSITION
(fig. 3)

REPLACEABLE INSERTS TEMPERS
BRAS - 100; 75; 50 (fig. 4)

FILTERS WITH FILTERING ELEMENTS
MADE FROM POROUS SHEETS TYPE FNS

(fig. 5)

Metal Science, Materials Technology
and Metal Heat Department

Person of contact: E.S. Beliaev,
D.Sc. in Engineering, Professor
Contact numbers: (831) 436-63-22,
+7 903 052 31 81

E-mail: yaneck@bk.ru,
mtnm@nntu.nnov.ru

JINCTbl NOpUCTbIE TUTAHOBbLIE NMPEAHA3HAYEHbI A1 TOHKOTO (QUILTPOBAHUA HUAKUX
CPeA 4 B KAYecTBe ra3onomoTUTeNs B YCTPOMCTBAX XMMUYECKMX UCTOYHMKOB TOKA.
MopuCThI NPOHMLAEMbIA NPOKAT U3 NOPOLKOB TUTAHA.

MpuMeHsOTCA B y3nax YMIOTHEHWUS NPOTOYHOW YaCTU Ta3oBbIX TYPOUH U ApYrux
arperaros.

BeicokoTemnepaTypHble IMCTOBbIE YNIOTHUTENbHbBIE MaTepuanbl U3roTaBiMBaOTCS
U3 cMecell Ha 0cHoBe HuxpoMa Mapku MX20H80 u HUTpuAa 6opa, a TakKe 13 NOpoLIKa
HUKENMPOBAHHOrO rpaduTa NPOKATKOW, CNeKaHNeM, ropsiyeil NPOKATKOM U OTKUTOM.

MpUMEHAIOTCA ANs NONYYEHUS PE3UCTUBHBIX MJIEHOK B 3NEKTPOTEXHUKE

MaTtepuan — KaKk OfHOKOMMOHEHTHbIE COCTaBbl (KOGaNbT, HUKENb, CypbMa, CKAaHAMM,
XPOM U fipyrue), TaK U1 MHOTOKOMMOHEHTHbIE COCTaBbI 13 LIBETHbIX METAJIJIOB, NOJIyYaeMble
METOAOM MOPOLKOBO MeTaNNypruu.

MpenHa3HayeHbl AN NPOM3BOLCTBA PEXYLMX INEMEHTOB, MPUMEHAEMbIX Ans 06-
paboTKM NNACTUH W3 TBEPAbIX U XPYMKUX HEMETANTMYECKUX MAaTepPUasIOB.

TOHKO M TONCTONMCTOBOM NPOKAT U3 NOPOLIKOB MeAW, HUKENS, 0N10Ba U CUHTETUYECKUX
aNMa30B, NOABEPrHYTLI MHOFOCTaAMNIHOI TepMo-aedopMaLMoHHO 06paboTKe.

Jlnctsl nopowkosele Tuna ®HC npegHa3HayeHbl Ans TOHKOTO UNLTPOBAHUSA XULKUX
1 ra3006pasHbIX BEWECTB; rMAPaBANYECKUX U KPUOTEHHbIX XUAKOCTEI, Maces, TONAnB
¥ rasos.

Mpokar 3 nopowka cranu X18H15

Porous titanium sheets are intended for fine filtration of liquid and used as a de-
gasifier in chemical current sources.
Porous roll-compacted titanium powder material.

Sheet packing agents grades UMB and NGP are used in setting seal groups of gas
turbines and other units.

High temperature sheet packing materials are made from nichrome based mixtures
grand [1X20H80 and boron nitride, as well as from a nickel-plated graphite powder with
rolling, sintering, hot rolling and annealing.

Targets for thin-film deposition are used to obtain resistive films in electrical
engineering

Material: both one-component compounds (cobalt, nickel, antimony, scandium,
chromium and others) and multi-component compounds of non-ferrous metals received
with a method of powder metallurgy.

Replaceable inserts tempers BRAS — 100;75;50 are intended for making of cutting
elements that are used to process sheets made from hard and brittle non-metallic
materials.

Sheet iron and plate iron with the use of copper, nickel, tin and synthetic diamonds
powders and incured multi-stage thermo-deformation processing.

FNS powder sheets are intended for fine filtration of liquid and gas substances;
hydraulic and cryogenic liquids, oils, fuels and gases.
Roll-compacted steel powder material X18H15
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HEPA3PYILIAIOLINY JTASEPHBIN
MUKPOAHAJIN3 XUMUYECKOT'0 COCTABA
MATEPHAJIOB B METAJIJIVPTUY,
MAIIVHOCTPOEHNY U B 3KCIIEPTU3E

NATEHTbI

A. c. 1689396 Cnocob n3roToBneHus wramnos, 1987 r.

A. c. 1520741 Cnocob dopmupoBaHus aetaneit, 1987 r.

A. c. 1530922 YcTpoiicTBO ANA AO3MPOBAHHON NOAAYM NMOPOLIKOBOro Matepuana, 1986 r.

NateHT PO 2047447 YcTpoiCTBO AN HACTPOKM DOKYCMPYIOLed CUCTEMbI 1a3ePHOM yCTaHOBKM, 1992 T.
NateHT PO 2033437 Cnocob ynpoyHeHus 3y6bes nuabl, 1992 r.

NareHT PO 2033435 Cnocob ynpoyHeHus wramnos, 1992 r.

NateHT PO 2032504 Cnocob “3roToBNEHWS MeTYMKoB, 1992 T.

NareHT PO 2121004 Cnoco6 nasepHo-Tepmuyeckoit 06paboTku yrnepopmucTsix craneir, 1998 r.

NateHT PP 2241765 Cnocob nasepHoit 06paboTKM KOHMYECKON pe3bbOoBOi NOBEPXHOCTU U YCTPOICTBO ANs ero ocyuiecTeieHus, 2004 r.
NateHT PO 79286 JlazepHas ycTaHOBKa AN 06paboTKM BHYTPeHHEN noBepxHOCTH u3genus, 2008 .
NareHT PO 90792 JlazepHas ycTaHOBKa AN 06paboTKM BHYTPEHHEH noBepxHOCTU u3genus, 2009 r.

NON-DESTRACTIVE CHEMICAL LASER
COMPLEX IN METALLURGY, MACHINE
BUILDING END EXPERTIZING

PATENTS

A. c. 1689396 Stamp producing method, 1987

A. c. 1520741 Details moulding method, 1987

A. c. 1530922 Device for a dozed supply of Powder, 1986

Patent RF 2047447 Device for a focusing system of laser setup, 1992
Patent RF 2033437, Saw teeth hardening method, 1992

Patent RF 2033435, Stamps hardening method, 1992

Patent RF 2032504, Thread taps making method, 1992

Patent RF 2121004 Carbon steels processing method, 1998

Patent RF 2241765 Taper thread surface laser processing and applied device, 2004
Patent RF 79286 Laser setup for internal surface processing, 2008
Patent RF 90792, Laser setup for internal surface processing 2009



ONUCAHME

BO3MOXXHOCTH

Kacdeppa «MatepnanosepeHue,
TEXHOJIOrMU MaTepUanos u
TepMmuyecKas 06paboTKa MeTannoB»
KoHTakTHOE nuuo:

A.T.H., npodeccop I.H. laBpunos
TenedoHbl: (831) 436-63-22;

+7 903 657-79-81

E-mail: gavrilov@nntu.nnov.ru;
mtnm@nntu.nnov.ru

DESCRIPTION

FACILITIES

Metal Science Technologies and Heat
Treatment Department

Contact person: PhD in Technical
Science, Professor G.N. Gavrilov
Contact number: (831) 436-63-22
Mob.: +7 903 657-79-81

E-mail: gavrilov@nntu.nnov.ru;
mtnm@nntu.nnov.ru

JlazepHblit MUKpOaHan13 Npou3BOAMTCA NO ra3aM, JerupyolLUM 3NeMeHTaMm 1 Bpej-
HbIM NPUMECAM B NepexoHON 30He CBAPHBIX WBOB U NMPOYUX COEANHEHNI PA3HOPOAHbIX
MaTepuanoB, a TaKXKe Npu U3Y4eHUU XMMUYECKOH HEOJHOPOLHOCTY B MaclTabe Kpuctan-
NMYeCKOro 3epHa NIUTbIX MeTansoB 1 CNiaBoB.

JlazepHbIit Iy4 N03BONSAET aHANU3MPOBATH:

= TYronnaBKue U BbICOKONPOBOAALLME METANbI;

m LiBETHble CUIMKATHbIE 1 KBapLEeBble CTeKNa;

= Kepamuky;

= MUHepansl;

= M1aCTMACChl;

= MOKPbITUA U3 NAKOB, KPAaCOK U MeTaNNoB;

= TKaHW PacTUTesbHble U KUBOTHbIE.

MukpoaHanu3 npoM3BOANUTCA Ha Na3epHOM MUKpocneKkTpoaHanu3atope «LMA-10»
dupmel «Kapn Lieiice» ®PT. MpuHumn geiicTBus npubopa 3akNto4aeTcs B UCNapeHum na-
3€pHbIM JIY4OM MUKPOOOBEMA BeLLECTBA C NOBEPXHOCTU MaTepUana, UCKPOBOI MOHM3ALMK
napoBoro obnayka ¢ nocnegyioleit perucTpalmei cnekTpa MCCIeNyeMoro BellecTsa Ha
cnektporpacdax tuna Q-24 u PGS-2, nu6o Ha macc-cnekTpomeTpe. MuHUManbHas mybuHa
BOPOHKMW UCNapAeMoro matepuana -1 MKM, MUHUManbHbIA AMamMeTp — 5 MKM.

Cneumanuctbl nazepHoro ueHtpa HI'TY nomoryT 3auHTepecoBaHHbIM NPeANPUATUAM:

® COCTaBUTb OM3HEC-NNAH U BBINMONHUTL TEXHUKO-3KOHOMUYECKOe 060CHOBaHMe Lie-
necoobpasHOCTH OpraHW3aLMm Na3epHOro y4acTka;

= nogobpatb M NnpuobpecTn HeoOGxoaNMoe NazepHoe 060pyAOBAHME U MPOrPAMMHO-
yNpaBfsemMyto TEXHONOTMYECKYI0 OCHACTKY;

= pa3paboTaTb TEXHONOTMYECKUI NPOEKT Na3epHOro yyacTka ¢ NPUBA3KOMN K cylue-
CTBYIOLLEMY NPOU3BOLCTBY;

= OCBOMTb TEXHONOTMYECKUIA NPOLLECC Na3epHOit 06paboTKM 1 NPOBECTU 0byueHue
06CnyXMBatoLLEro nepcoHana.

Laser microanalysis is made for gases, alloying elements and harmful substances of
converting zone, welding joints and other different materials. It is also made during the
investigation of chemical inhomogenity on scale of crystal grain of cast metals and alloys.

A laser ray may analyze:

» refractory high-conductive metals;

» colored quartz and silicon glass;
ceramics;

= minerals;

» plastics;

= lacquer, paint, metal cover;

= clothes.

Microanalyses is made via use of microspecroanalisator «LMA-10» of company
«KARL ZEISE» Germany. The device evaporates any microvolume of substance by laser
ray. A spark ionization of steam cloud is made before registration the investigated
substance by spectrum recorder. It is performed by spectrum recorders of Q-24 type or
RGS-2 type ,or by mass— spectrometer. Maximum crater depth of evaporated mass is -1
mk. Its minimum is -5 mkm.

The specialists of NNSTU laser centre assist concerned enterprises to:

m complete a business-plan and perform a statement of reasons of laser bay build-
ing viability;

» find and buy necessary laser equipment and program -driven outfit;

= develop a techno-project of laser bay with reference to present outfit;

m grasp the production technology and organize the personel training.
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[TEJIBHBIV TMPOCKOII C YIIPYTUMU
3JIEMEHTAMY, BBITIOJTHEHHBIY U3 OHOU
3ATOTOBKM 13 3JIMHBAPHOT'O CIIJIABA
4L4HXTIO

COMPLETE GYRO SENSOR WITH ELASTIC
MEMBERS, MADE WITH WHOLE BLANK OF
44 HXTH) STEEL TYPE



HA3HAYEHME

ONUCAHME

Kadenpa «MatepnanosepeHus,
TEXHOJIOTMiA MaTepuanos u
TepMuyecKoin 06paboTku meTannos»
KoHTakTHOE NUL0:

A.T.H., npodeccop B.A. CKyaHoB
Tenedron: (831) 436-23-49

E-mail: kvas@nntu.nnov.ru

PURPOSE

DESCRIPTION

Metal Science Technologies and Heat
Treatment Department

Contact person: PhD in Technical
Science, Professor V.A. Skudnov
Contact number: (831) 436-23-49
E-mail: kvas@nntu.nnov.ru

lMpockonbl npefHa3HayeHbl A1s BBICOKOTOYHOTO HaBEEHNS YNIPaBAsieMbiX 00bEKTOB
Npy YAEPXKAHUM HEU3MEHHOTO MOJIOXKEHUA COBCTBEHHOW OCU BPALLEHUA OTHOCUTENLHO
MHepLMaNbHOTo NPOCTPAHCTBA NYTEM NPOTUBOCTOAHMA JeACTBUAM BPELHbIX MOMEHTOB
OT Pa3AnYHbIX IHEPTUid (MexaHWYecKoi, BUOPALMOHHOIA, yaapHON, TENNOBOIA, 3NEKTPO-
MarHUTHOM) NPU 3KCNNyaTaLnUmu B XKECTKUX ycnoBusax: (LWMPOKONONOCHas ciayvanHas
Bubpauus (LICB) co cpegHekBapapaTUyHbIM yckopeHueM e=13g npu yactotax Af=20 -
20000 ly; npu ynapax 1 Bubpoyaapax c yckopeHusmu o 80 g).

MpocKonbl JAHHOTO TUNA ABNAIOTCA TMPOCKONAMU C BHYTPEHHWUM KapAaHOBbLIM N0j-
BECOM, B KayecTBe pabouyux 3/1eMEHTOB KOTOPOrO WUCMOJIb3YIOTCA YNpyrue nepembluku
TONWMHOII 0,065 MM, 06ecneynBalolLme COXpaHeHWe NPOYHOCTM MaTepUana u HafeXHoCTH
LeNbHOM KOHCTPYKLMHK. Tpebyemas cTabunbHocTb paboTel B TeueHue 12-13 net obecneyu-
BAeTCA COXpaHeHMeM 3IMHBAPHOCTM CBOMCTB cnnasa 44HXTH) B guana3zoHe Temneparyp
oT -60°C go 85°C npu AMHAMUYECKMX Harpy3Kax 3a cYeT CreLnanbHON TEXHOIOMUH.

Cnocob n3rotoBneHus ynpyroro nogeeca fMHaMMUYeCKM HacTPaMBaeMoro rupockona.
MateHT N2 2492422 o1 13.09.2013.
C.B. XaputoHos, B.T.Jlewes, B.A. CkyaHos, B.B ManasuH., M.K Yerypos.

Gyro sensors are used for precise guided- object control in the terms of constant
rotation axis related to inertial space. It is performed by resistance to ill-effect from
different energies (mechanic, vibrant, thermal, electromagnetic) in poor operating
terms: (broad-band random vibration with Root-Mean Square e=13g at frequencies
Af=20 - 20000 Hz; at shock vibrations with acceleration up to 80 g).

This type of gyro sensor has got inner cardan suspension where elastic connectors
(0,065 mm in depth) are used as working pieces keeping the material strength and the
constructive reliability. Demanded work stability during 12-12 years is provided with
keeping the 44 HXTHO steel qualities in interval from -60°C to 85°C of dynamic stress.

Producing method for elastic hanger of dynamic tuned gyroscope.
Patent N2 2492422 from 13.09.2013.
S.V. Kharitonov, V.T. Lestshev, V.A. Skudnov, V.V. Palavin, M.K. Chegurov.
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3awmTa NOBEPXHOCTU CTajIbHbIX U YYTYHHbIX OTJIMBOK OT npurapa.

lpurap ABnAeTCA NOBEPXHOCTHBIM ePEKTOM CTaNbHbIX U YYTYHHbIX OTAUBOK, KOTOPBIA
o6pa3syeTcsa B pe3ynbTate HU3UKO-XMMUYECKOTO B3aUMOLENCTBUA MaTepuana Gopmbl 1
UMAKOTO MeTanna. B HacToslee BpeMs NPUMEHSAIOTCA pasHOOOpasHble NPOTUBONpUrap-
Hble MOKPbITUS, KOTOPbIE COCTOAT U3 CBA3YIOLWMX U HANONHUTENEN Pa3NIMYHOr0 COCTaBa.
Mbl npepnaraem npoTUBONPUrapHoe NOKPLITUE, B KOTOPOM B Ka4YeCTBe CBA3YIOLEro Uc-
Nonb3yeTca AeKCTPUH, @ HANONHUTENEM CAYXMUT WAAM ranbBaHUYeCKOro NPoM3BOACTBA.
HanonHutens npepctaBnser coboit NacToobpasHyto CyCrneH3unio, NIOTHOCTb KOTOPOW
HaxoauTca B npegenax 2,36...2,69 r/cm?, oHa UMeeT cnepyiolWnii XMMUYECKUIA COCTaB
(%): Fe,0, - 52,0...59,0; Na,0 - 0,5...1,3; P,0, - 0,75...2,1. BnaxHoctb 32,0...45,0.
Okcupbl MeTanna, NpUCYTCTBYIOLME B COCTaBE NPOTUBONPUrapHbIX NOKPBITUIA, C OAHON
CTOPOHbI, MOBHILIAIOT TENJONPOBOAHOCTb, TEM CaMbIM CHUXAIOT BEPOATHOCTb TEPMUYECKOTO
npurapa, a ¢ 4pyroit CTOPOHbI, CNOCOGCTBYIOT NONYYEHUIO IETKOOTAENSEMOTO NpUrapa.

CoctaB npoTMBONPUrapHON Kpacku Ans OTIMBOK M3 ceporo uyyryHa (CH25): 77%
ranbBaHowwnamos, 15% rpaduta n 8% caasyioLlero.

MpoTuBONpUrapHoe NOKPLITHE HA OCHOBE NPefIaraemMoro HanoaHMTeNs NnpefoTepa-
WwaeT obpa3oBaHue ClefyoWNX BUAOB NpUrapa: MexaHUyeckoro, yemy crnocobcrsyer
MenKas W nbiieBUAHAA PPaKLMA, HECMAYMBAEMAS KUAKUM PacnnaBoOM; XUMUYECKOrO,
YeMy cnocobCTBYeT 06pa3oBaHue OTIIMBKU KKOPKU®, COCTOSALLEN U3 OKCULOB Xenesa,
BNOCNEACTBUW YAANAEMOI C MOBEPXHOCTU OTIMBKU B BUAE KCKOPJYMbl»; TEPMUYECKOTO,
obecneynBaeTCcs HaNMYMEM B COCTABE HAMOJHUTENS BbICOKOOTHEYMOPHbIX KOMMOHEHTOB.

Surface protection from the burning

Burning is a surface disadvantage of steel and iron castings, which appeares as a
result of cast and melt metal’s interjection. Nowadays lots of anti-stick coaters are used.
All they consist of binding substances and fillers. The new anti-stick coater has dextrin
as a binding substance, whereas electroplating slug is a filler.The filler is a magma with
density range 2,36...2,69 g/sm? It has a chemical composition (%): Fe,0, - 52,0...59,0;
Na,0 - 0,5...1,3; P,0, - 0,75...2,1. Moisture is 32,0...45,0.

On the one hand, oxides in anti-stick coating raise heat conductivity. On the other
hand, they redound to neckdown burning.

The composition of anti-stick paint for grey iron castings (GI 25): 77% electroplated
slug,15% graphite and 8% of binding substances.

The suggested coating prevent surface from the mechanic, chemical, thermal burn-
ing types.

The reason of mechanic burning is a dust fractions which are non-wetted by melt
metal. The reason of chemical one is casting «shell» that is easily peeled away. The
reason of thermal burning type is F.R. components in a filler.
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3awwmra ot npurapa nOBEPXHOCTU CTaNbHbIX U YYTYHHbIX OTJINBOK.

Mbl nonyyaem HanonHUTENb MPOTUBONPUTAPHbLIX MOKPLITUIA TUTEIHBIX GOPM U CTEPXKHEN
1A CTAJIbHBIX M YYTYHHbIX OTIMBOK U3 alOMOLWNaKa, MMelowwero cieaytowui coctas: ALO,
23,34%; Si0, 11,13%; Mg0 2,92%; Cu0 1,3%; Fe,0, 1,97%; Ti0, 0,77%, Zn0 0,36%; Al
11,14%. OctanbHoe: Bnara 6,14% v komnoHeHTsl nokposHoro datoca — NaCl u KCL 40,93%.

lMpuMeHeHMe antoMolLNaka B NPOTUBONPUTapHbIX MOKPLITUAX 0OYCNIOBNEHO: HANUYUEM
Al203; OTHOCMTENbHO NOCTOAHHBIM XMMUYECKUM COCTABOM; [LOCTATOMHO CTabUIbHbIM 3ep-
HOBbLIM COCTAaBOM C MEJIKOW W NblneBUAHOM Ppakuueit o 30%; HU3KON CMAYMBAEMOCTbIO
XWAKOW CTanblo U YyryHOM.

[lna nonyyeHns HanoNHUTENA MPOTUBOMPUTAPHbLIX MOKPHITUI antOMOLLNAK pa3manbiBa-
eTCs, NPOCYLWNBAETCA U NPOCEUBALTCA Yepe3 CUTO C AYeiKoit 0,063 MM. ANIOMOLLNAKOBbIH
HanoNHUTENb BblN MCMONB30BAH B COCTaBax MPOTUBONPUTAPHBLIX MOKPLITUIA JUTENHbIX
thopM 1 CTepxKHeN AN CTanbHOIO U YYTYHHOTO NUTbA HA OCHOBE BOJAbI U OPraHUYeCKMX
pacTsopuTeneii.

Antomolwnak B MOKPbLITUAX OKa3blBaeT KOMMIEKCHbI NPOTMBONPUTapHbii addekT,
CHUXasn:

1) Tepmuyeckmit npurap 3a cyet Hanuuus ALO, n Si0,, o6pasosarusa ALO, npu koHTakTe
C XWIKOI cTanblo v razoBoi tha3oi, 06pa3oBaHMs CUAUKATOB U HUTPULA ANIOMUHUS;

2) MexaHWyecKuit npurap 3a cyeT MeNKoii 1 NblNeBUAHON GpakLumum, HeCMayMBaeMocCTm
XUAKMM PacnNaBoM, BbICOKOTO KPUCTAIOXMMUYECKOTO CPOLCTBA 06PA30BABLUMXCS CU-
NIMKAToB C MaTepuanom hopMmbl, 06pa3oBaHus Npu TEPMOJECTPYKLUN NMOKPLITUSA ra30BOM
NpPOCNONKY;

3) XMMWUYeCKU npurap 3a cYeT PacKUCNeHUA CTanu aNloMUHWNEM NOKPBLITUSA; aKTU-
BaLMM xnopcoaepxalueit ra3oBoit tasbl, 06pasyoLLeil Ha NOBEPXHOCTU OTAMBKM JIErKO-
yaansemblit cnoit (ckopayny) U3 xN0puA0B Xenesa, Co3Aalolni NpenaTcTBMe ra3am Ha
nytn B omineky; okcupos Na,0 u KO, genatowmux npurapHyto KOpKy CTEKNOBUAHOM
Nerko ynansemon; razoBoi NpoCNONKM, NPenATCTBYIOWEA KOHTAKTY XUAKOro pacniasa
¢ hOpMOii U CHUKAOLLE BEPOATHOCTb 06Pa30BaHUA NETKONIABKMUX CUIMKATOB Xene3a
TMna gasnura.

Protection against the burning of steel and iron casts.

We receive anti-stick filler for steel and iron casts of following composition : ALO,
23,34%; Si0, 11,13%; Mg0 2,92%; Cu0 1,3%; Fe,0, 1,97%; Ti0, 0,77%, Zn0 0,36%; Al
11,14%. Others: moist 6,14% flux cover— NaCl n KCL 40,93%.

Using of aluminum slug is determined by Al203;relatively constant chemical con-
tent; relatively permanent grain size with powder fractions up to 30%; low wetting by
melt steel and iron.

To produce anti-stick coating filler it is necessary to grind , dry and sift through
the small mesh (0,063 mm) . Aluminum slug filler is used for iron casting on the water
and organic solvent.

Aluminum slug in coatings has a complex anti-stick effect, reducing:

1) thermal burning due to AL,0, n Si0,, AL,O, making at the contact with melt steel
and gas phase, making silicates and aluminum nitride;

2) mechanic burning due to duster fractions, non-wettability by melt metal, crystal-
chemical affinity of made silicates with shell material, thermo destructive gas layer;

3) chemical effect due to steel deoxidation by aluminum surface; chloride- con-
taining gas phase activation, making the ferritic layer which block gases on the way to
casting; due to gas layer preventing the contact of melt metal with shell and reducing
iron silicates making.
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PadmHupytowasn o6paboTka pacnnaBoB YEPHBIX U LBETHbIX METAINIOB C KOMMIEKCHbIM
BO3/JENCTBUEM.

Mbl nonyyaem pacduHupylolme cMecy aas 06paboTKM pacnnaBoB YepHbIX U LBETHbIX
METa/IIOB C KOMMIEKCHbIM BO3AENCTBUEM.

PacuHupyiowas cMech ansA 06pa6oTkM pacnnaBoB YePHbIX U LIBETHBIX METaNJIOB

PaduHupytowas cmecb AN 06pabOTKM PacniaBoOB YepHbIX U LBETHbIX METANNOB
npeacTaBnseT co60i MeXaHUYECKYI0 CMeCb BbICOKOAKTUBHbBIX XMMUYECKUX COEAUHEHUI
C BbICOKWUM CPOLCTBOM K BpefHbIM npuMecsm (Kucaopog, a3oT, BOROPOS, cepa).

06paboTka pacniasBa NPOUCXOAUT MPU €ro BblJAYE U3 NIABUILHOTO arperata B KOBLL.

PaduHupytowas ob6paboTka He TpebyeT cneymanbHOro 060PYAOBAHNA U MPUCNOCO-
OneHUit 1 nerko BCTpanBaeTCs B TEXHONOTMYECKHIi npoLecc.

Wcnonb3oBaHne faHHOW CMecu MPUBOAMT K MOBLIWEHUIO MIOTHOCTU MaTepuana u
KoMMneKca mexaHnyeckux cBoncts Ha 20-30%.

PachmHupylOLan cMech AN BHeneyHon 06paboTKu pacnnasos

Pa3paboTaH cocTaB pauHMpyioLLEel CMecH, BKAOYatoLwuii B ce6s 3neMeHTbl, 0Ka3blBalo-
lMe KOMMNJIEKCHOE BO3[eHCTBIE Ha pacniae cTanu. BHeneyHas 06paboTka paduHupytoLeil
CMecblo 0becneynBaeT NOBbIWEHWE KAYeCTBa NOy4aeMoro MeTanna 1 U3aeuii U3 Hero.
MoBblWweHNe KayecTBa CTaNM BbIPaXaeTCA B CHUXKEHUU ra30HACHIWEHHOCTH, NONYyYeHUN
6onee 6naronpuATHO! MUKPOCTPYKTYPbI U NOBbIWEHUN DU3MKO-MEXaHUYECKNUX CBOMCTB.
CopepxaHue KMCNOPOAA MOXKET BbiTb CHUMXEHO Ha 30—-35%, a3oTa Ha 60-70%, a cepbl B
1,5-2 pasa. MexaHuyeckue cBOMCTBA NO NPOYHOCTH NoBbiWwakTcA Ha 10-15%.

Refining processing of ferrous and non- ferrrous metals with complex affecting.

We can produce refining processing mixtures for ferrous and non- ferrrous metals
with complex affecting.

Refining mixtures for molten ferrous and non-ferrous metal processing

Refining processing mixtures for ferrous and non-ferrrous metals is a mechanical
mixture of highly active substances with high affinity to harmful contaminants (oxygen,
nitrogen, hydrogen, sulfur).

Molten metal is processed during its delivering from melting part into a ladle.

Refining processing doesn’t demand the special equipment, easily inlining into
technological process.

Using this mixture it is possible to raise material density and mechanical qualities
up to 20-30%.

The mixture for a secondary refining

The composition of refining mixture including affecting elements has been de-
signed. Secondary refining provides metal with high quality. Gas content is reduced.
The micro structure became more effective. Oxygen content might be reduced to 30
-35%, nitrogen content — to 60-70%, sulfur content — by 1.5-2 times more. Strength
qualities are raised to 10-15%.
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ynquueHme BbIOMBAEMOCTH KNOKOCTEKONbHbIX CbOpMOBO‘{HbIX N CTEPXKHEBbIX cmecen.

Mbl nonyyaem xonogHoteepgeolwue hopMOBOYHbIE U CTEPXKHEBbIE CMECU HA OCHOBE
KMAKOTrO CTeKNa C yny4ylweHHoil BeibuBaemocTbio. C 3Toii Lenblo BBOAUM B COCTAB af-
re3uBHOi 060/104KM 3€PHOBON OCHOBLI CMECU OTXOAbI Lel03HON Gabpukm (ckon).
PelweHune ocHOBaHO Ha U3BECTHOM haKTe TepMOLECTPYKLUM (POPMOBOYHBIX CMECEN, NpU
KOTOPOM NPOWUCXOLMUT U3MEHEHMe YrNa CMaYuBaHUA 3€PHOBOI OCHOBBI XXUKUM METANIOM
1 yMeHblieHMe paboThl BbIGUBKMY.

Ckon — NpoAyKT nepepaboTkyu fpeBecUHbl, NpeacTaBaseT coboi KUAKOCTb CEPOro
uBeTa nnotHocTelo 0,995 r/cm?, comepxaweit, %: 90...95 HZO; 5...10 opraHnuyeckue
BellecTBa (MenKkue YacTuubl fpeBecuHbl); Ao 0,5 MUHEpanbHbIX NpumMeceil.

BBOANTL CKON MOXHO KaK Ha CTafMW BapKM XUAKOro cTekna (MOAMPUUMPOBaHUe),
TaK W Ha cTaguu cmecenpuroToBieHua. B coctas uccnepyemoix cmeceit BBogutca 1-2%
ckona. ®u3nko-mexaHMyeckne CBOMCTBA CMeCU MOC/e BBOLA CKOMA, 33 UCKIIOYEHUEM
ra3onpoHMLAeMOCTH, MPAKTUYECKN He u3MeHstoTcs. CMeck Npu BEIBMBKE OTIMBKM Bbi-
CbINAeTCA MEeNKUMU YacTULAMK, YTO MO3BOAAET YAYYWUTL YCIOBUA ee pereHepauuu,
CHWU3UTb KONIMYECTBO CMeCH, BbIBO3MMOIA B OTBAJ.

Improving a riding-up quality of liquid glass molding and core sand mixtures.

We can receive cold-hardening and core sand mixtures based on liquid glass with
improved riding-up quality. For this purpose we add shavings into adhesive clad layer
of grained base. This solution was made due to well-known fact of thermo destruction
of molding mixtures. In this case, an angle change of grained base wetting happens
that reduces riding up process.

Shavings is a milling product, a grey liquid with density as 0,995 g/sm?, containing,
%: 90...95 H,0; 5...10 organic particles; and up to 0,5 mineral particles.

It is possible to add shavings at the glass melting step or at the mixture prepara-
tion step.

1-2% of shavings are added into investigated composition. Physical and mechanical
qualities of shavings aren’t changed after that. The mixture is taken away as tiny particles
at the casting knock out. That way may improve its regenerating and reduce littering.
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MawunHocTpoeHue. icnonb3yeTcs B HayUYHbIX, UHKXEHEPHBIX U y4eOHbIX Lenax npouns-
BOACTBEHHbIMU, y4eOHBIMU U KOMMEpPYECKUMU OpraHu3aLumuamu. MoneseH Ha npakTuke B
KOHCTPYKTOPCKMX, TEXHONOTMYECKUX U MAPKETUHTOBbIX CTPYKTYpax.

MpeaHasHayeH Ans BbIGOpPa MapKM CTanu U CTaeil 3ameHuUTeNe.

Mporpamma CTAJIb npeacTaBnser coboil NporpaMmMHbIin MOAYNb U 6a3y AaHHbIX, CBSA-
3aHHble BoeauHo. B nporpammHom mopyne CTAJIb 3anoxeHo pasHooGpasne KoMOUHALMIA
MoMCKa, NpeSyCMOTPEH BbIBOJ, [OMONHUTENbHON MH(DOPMALMM B BUAE LAHHBIX O HA3HAYEHUM
u TexHonoruu. B B[, npuBeaeHsl cBoiicTBa 60nee 800 MapoOK WHUPOKONPUMEHSEMbIX Ma-
WWHOCTPOMUTENbHBIX CTasnelt. B Tabnubl cBefeHbl faHHbIE N0 TepMO06paboTke, 06paboTke
[aBNEHWEM U pe3aHueM, CBapKe, NPUMEHEHUM CTaiu, 0COBEHHOCTAM ee 3KCMyaTauum
U T.Nn. B 6a3se faHHbIX COAEPKATCA: NPOYHOCTHLIE, YNPYTUe, YCTANOCTHbIE XapaKTEPUCTUKM
08,0-1,00.2,E, 8, G, ¥, T-1, KCU, Takcnn, pexkumsl TO 1 XTO 1 T. n.; Ha3Ha4yeHue 1 06nacty
NPUMEHeHUs, XapaKkTepucTuka cranu (TectoBble AaHHble — Memo — nons npumeyaHui),
BK/IOYAIOLMe HECUCTEMATU3NPOBAHHbIE flaHHble N0 ocobeHHocTam TO u XTO, cBeaeHUs
0 CKIOHHOCTM K 06€e3yrnepouBaHuIio, cnocobax CBapKW, KaTeropuu CBapuBaeMocCTH,
YyBCTBUTENIbHOCTM K NMeperpesy, TUNAX U3roTaBAUBAEMbIX [eTaNel, PONu NerupyroLmux
3/1IeMEHTOB, 3aMeHUTeNel cTaneil, KOpPO3UOHHOM CTOMKOCTU M LpYrux CBOMCTBAX; Npo-
KanuaemocTb (no auarpamme bnavtepa u gaHHbiM TOCT); pekomeHfaLMn NO TUMNOBbLIM
(cTaHAApTHBLIM) BapMaHTaM TEPMUYECKOI U XMMUKO-TePMUYECKON 06paboToK; nokasa-
Teneil IKCNIyaTaLnum, pe3aHus, CBapku U o6paboTKM faBneHUeM; faHHbIE XMMUYECKOro
COCTaBa, KPUTUYECKNUX TemnepaTyp cTanen u gpyrue aaHHble; gaHHble [OCT no ctanam
W cTanbHO npoaykumuu. 06wee yncno 3anuceit 6onee 50000 (Mcknoyas Memo-nons).

Machine- Building. The software selector is used for engineering, training, scientific
purposes by Education, business and Industrial enterprises. It may be interesting for
marketing sector, engineering practice or manufacturing.

It was designed for steel type selecting.

The program «Steel» consists of the program module interconnected with the
databank. The module has plenty of searching combinations. Besides, an output of
application data is included. The databank has got properties of 800 widespread steel
types. A special table has got the data about heat treatment, cut and pressing, welding,
using of steel, its specification. The database contains the following data: strength,
fatigue, tension data o, 0-1, 6 0.2, E, §, G, U, t-1, KCU, Takcnn, TO u XTO modes e.t.c;
purpose and application area, steel abilities (test data— Memo -popup boxes ), about
TO and XTO specification, decarbonization tendency, welding ways, weldableness rank,
overheating sensitivity, item’s types, alloy agents, steel analog, oxidation resistance;
hardenability (according to Blunter diagram or to GOST); references to chemical and
thermal processing chemical compound data, critical point data; GOST on Steel items.

The total number of record notes is more than 50000 (excepting Memo-boxes).
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HAVUYHBIE OCHOBHEI TEXHOJIOTUU
JJIEKTPOPM3INYECKOUM OBPABOTKU
METAJIJINYECKUX MATEPUAJIOB

SCIENTIFIC BASIS OF ELECRROPHYSICAL
MACHINING TECHNOLOGY OF METALLICS
PROCESSING



TEXHOJ0IMA U3rOTOBJEHUA Cxema TeXHONOrMYeCcKoro npowecca

3IEKTPONMPOKATAHHOIO HWBOH-20, = KoHTposb cBOMCTB nopowka HuboH-20
MINAKUPOBAHHOIO KOMNAKTHbIMU m /13roToBNEHHE NOANOXKKMN U3 NUCTOBOTO HUKENS
JIEHTAMUW HUKENA » JNeKTponNpoKaTKa NOPOLWKOBOro NEHTOYHOro MaTepuana u3 HuboH-20 Ha cTaHe

3N1eKTPONpPOKaATKK B Bankax guametpom 200 mm
1) 20 MM; 0,3 MM
2) 10%-10° A/m?
3) 0,31 pag/cek
» Pe3ka anekTponpokaraHHbix neHT U3 Hu6oH-20 Ha parmeHTsl gauHoi 400 MM
= /3roToBneHne c60pKM M3 KOMNAKTHOM HUKENEBOI NOJIOCH A/1A YKNAfKK B HEe Tpex
(hparMeHTOB 3/1eKTPOTOKA TaiiHbiX NeHT U3 HuboH-20
= [opsYas npokaTka cOOPKM U3 KOMNAKTHOTO HUKENA U 3NEKTPONPOKATAHHbBIX JIEHT
Hu60H-20 npu 1000°C npu cTeneHn 06xatusa 25-30% Ha cTaHe ropsyeit npokatku HITY
= KOHTPO/Ib CBOMCTB NOMy4EHHOTO U3Aenuns (TBEpPLAOCTb, MIOTHOCTb, MOPUCTOCTb)

TEXHONOTUA INEKTPOPU3NYECKON TexHonornyeckas cxema
OBPABOTKU MHCTPYMEHTAJIbHbIX m /13roToBAEHME 3ar0TOBKM HOXA U3 INCTA COPTOBOIO NpoKarta
CTANENA ANA HOXKEBOW NPOAYKLMNM = MexaHuyeckas 06paboTka 3aroToBku Hoxa (thpe3epoBaHue)

» /3roToBNEHME TEXHONOFNYECKMX OTBEPCTUI NO KPasiM 3ar0TOBKM
» [IpeasaputensHoe wandosaHue

m J/IeKTpO3aKasika TOKOM BbICOKOW NAOTHOCTM

m J/IeKTPOOTNYCK TOKOM BbICOKOW NNOTHOCTM

» KOHTpONb TBEPAOCTM U FE€OMETPUYECKMX PAa3MepPOB

» 06pyOKa TEXHONOTMYECKUX OTBEPCTHIA

lWnndosaHue B pasme
Kadeppa «MarepuanoBepneHnue, - @ P P

TEXHOJIOrMU MaTepuanos u
TepMuyecKas 06paboTKa MeTannoB»
KoHTaKTHOe nuuo:

K.T.H., goueHt U.M. ManbueB
TenedhoH: (831) 436-63-22

E-mail: mtnm@nntu.nnov.ru

PRODUCING TECHNOLOGY FOR ELECTRO Technology process scheme
ROLLED NIBON-20, PLATED BY = Nibon 20 powder quality control
COMPACT NICKEL BANDS = Nickel bottom producing
» Electric rolling of power band material
» Separating NIBON 20 bands onto 400 mm pieces
= Making a setting up to put 3 NIBON pieces in it hot rolling of the setting up with
rolled NIBON bands at 1000°C with shrinkage 25-30%
= Ready item properties control

ELECTRO- PHYSICAL PROCESSING Technology scheme

TECHNOLOGY FOR TOOL SHEAR STEELS Sheet metal blank of knife
Milling the knife blank

Making holes on the periphery of blank
Pre-grinding

Electro hardening by R.F. current
Electro by r.f. current

» Size and hardness control

= Chipping of holes

= Size grinding

Material Science, Technologies and
Heat Treatment Department.
Contact person: PhD in Technical
Science, A.P. Maltsev I.M.

Contact number: (831) 436-63-22
E-mail: mtnm@nntu.nnov.ru
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TEXHOJIOTMA UMITYJIBCHOI'O
KOMIIAKTVPOBAHUA
YIIBTPAMEJIKOOMCIIEPCHBIX

M HAHOPASMEPHBIX IIOPOLLIKOBbBIX
MATEPUAJIOB

CTpYyKTYpa KOMNAKTOB U3 NOPOLLIKA BOCCTaHOB- CTpYKTYpa KOMNAKTOB U3 MOPOLUKA aNOMUHUN
neHHoro xene3a (pasmep yactuy 10-14 MKM) (cpepHwuit pasmep 4yacTuy 3-5 MKM) ¢ fo6aBne-
c pobasneHMem HaHonopoLlKa MOHOKap6uaa HMeM HaHOMOPOLIKA CUHTETUYECKOrO anmasa
Bonb(pama (pa3mep yactui 10-15 Hm) (cpeanuit pasmep yactuy, 10-15 HMm)

The solidity’s structure of reduced iron powder The solidity’s structure of aluminum powder
(particle size is 10-14 mkm) laced with wolfram (particle size 3- mkm) laced with synthetic
monocarbidium (particle size 10-15 nm) diamond (particle size 10-15 mkm)

IMPULSE COMPACTING TECHNOLOGY FOR
ULTRA-FINES AND NANO-SIZED MATERIALS



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «MarepuanoBepneHnue,
TEXHONIOTMU MaTepManoB U
TepMmuyecKas 06paboTka MeTannoB»
KoHTaKTHOE nuuo:

K.T.H., poueHT E.E. Pycun

TenedoH: (831) 436-63-22

E-mail: eerusin@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Material Science, Technologies and
Heat Treatment Department.
Contact person: PhD in Technical
Science, A.P. Rusin E.E.

Contact number: (831) 436-63-22
E-mail: eerusin@mail.ru

BaxkHOM cTapnei TeXHONOrMMU M3roTOBJAEHMA KOMNAKTHBIX MaTepuanos ABaseTcs
thopMOBaHMe KayeCTBEHHbIX NPECCOBOK 3afiaHHON (OPMbl 13 NOPOLIKOBbIX MaTepuanos,
BKJ/I04as yNbTpaMeKOAUCNEPCHbIE U HAHOPa3MepHble NOPOLWKK. Takue NopoLKK pasnmny-
HbIX COCTaBOB 06/1aJA10T METACTAOMIbHOCTbI0 CTPYKTYPHO-(ha30BOr0 COCTOAHMS, Pa3BUTON
yAebHO NOBEPXHOCTbIO W BCNEACTBUE 3TOTO BbICOKON NOBEPXHOCTHOW aKTUBHOCTbIO.
IT NOPOLIKK, KaK NPABMUI0, XapaKTEPU3YIOTCA NIOX0/ NPeccyeMocTbio U3-3a cneuudukm
CBOMX PU3NKO-XMMUYECKUX CBOICTB.

KomnakTbl, nofy4eHHble U3 HaHOMOPOLW KA MOHOKap6uaa Bonbdpama, MOryT ObiTh
MCNONb30BaHbl ANA U3TOTOBNEHUA PeXyLiero MHCTpyMeHTa. KomnakTel, nonyyYeHHble 13
MOPOLIKA YUCTOTO aNKOMUHKA C fobaBNeHMEM HAHOMOPOLWKA CUHTETUYECKOTO anMasa,
MOTYT ObITb MCMO/b30BAHbI 15 U3TOTOBNEHMUSA feTaNell MUKPOMALIMH U MUKPOMEXaHU3MOB.

Ocoboe mecTo cpean cnocoboB KOMNAKTUPOBAHWUSA MOPOLKOBbIX MAaTepuanoe 3a-
HWMAIOT METOAbl BbICOKOCKOPOCTHOMO MMMYNbCHOIO NPeCccoBaHUsA, xapakTepusyioLuecs
BbICOKMMU CKOpOCTAMU fedopmaLmnii, [OCTUraOWMMK 3HaYeHnn 102 — 104 c-1, mansimu
BPEMEHaMU HarpyeHus 1 601blW UMK AaBneHnaMU. [ns nonyyeHns KOMNAKToOB Uccneay-
eMblX MOPOLKOB NpuMeHeHa Mogudukauma metoga Konbckoro. lns KomnakTMpoBaHus
NOpPOLWKOBLIX MaTEPUANOB UCMOb3YETCS YCTAHOBKA, BKOYalOLWAs B Ce6a HarpyxatoLiee
VCTPOWCTBO, ABA MEPHbIX CTEPXKHA AMamMeTpoM 20 MM Kaxabll U KOMNIEKC perncrpu-
pyloWen 1 CUHXPOHU3UpYIOLLei annapaTtypsbl. B KayecTBe Harpyxalouero ycTpoicTea
MCNoNb3yeTcs ra3oeas nywka kanubpom 20 MM. MOpPOWOK HAXOAUTCA B CNeLUanbHoil
o6oiimMe, pa3MeLleHHOW MeXAy TOPLAMU MEPHbIX CTEPIKHE.

MonyyeHbl KOMNAKTbI XOPOLIEro KayecTBa M3 NOPOLKOB BOCCTAHOBJIEHHOTO ene3a
(pa3mep yactuy 10-14 MKkM) ¢ pobaBneHUeM HAHOMOPOLWKOB MOHOKapbuaa Bonbdpama,
monubaeHa, Bosbdpama (pasmep yactuy 20-25 HM); U3 NMOPOLKA YUCTOTO ANIOMUHUSA
(cpepHuit pasmep yactuy 3-5 MKM) ¢ fob6aBreHNEM HAHOMOPOLKA CUHTETUYECKOTO
anmasa co cpefHUM pasmep yactuy, 10-15 Hm.

The important step of making close— packet materials is moulding powder-made
swages of definite shape with powder materials such as ultra-fines and nano-sized ones.
These different powders has a metastability of structural-phasic state and surface activ-
ity. As a rule these powders has poor compactability due to specific physical abilities.

Solidities, made with wolfram monocarbide nano-powder, may be used for producing
the pieces of micro-machines.

Methods of high velocity impulse compacting are specific. They are characterized
by high strain rat as

102 - 104 c-1, short stressing term, heavy pressure. To produce solidities of inves-
tigated powders the version of Kolsky method has been used. The compacting set up
includes a loader, 2 measuring rods (20 mm Diameter), registrating and synchronizing
equipment. A 20 mm gaged gas gun is used as a loader. Powder is in a hoop which is
between butt ends of measuring loads.

High level solidities are made with reduced iron powder laced with nanopowders of
molybdenum, wolfram (particle size 20-25 nm), aluminium laced with synthetic diamond
(particle size 10-15 nm).
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XAPOIIPOYHASA CTAJIb

IJIA TEPMUYECKUX ATPETATOB

(TATEHT HA MI30BPETEHHE Ne 2416669, 2011 T.,
BIOJUIETEHD Ne 11)

HEAT-RESISTANC STEEL

FOR THERMAL EQUIPMENT

(THE PATENT FOR THE INVENTION
Ne 2416669, 2011,CERTIFICATE Ne11)



HA3HAYEHME

OMUCAHME

Kadeppa «MawmuHocTpontenbHble
TEXHONOrUYECKNe KOMNNEKChbI»
KoHTakTHOE Nnuuo:

K.T.H., poueHT l0.A. 3uHoBbLEB
Tenedhon: (831) 436-23-94

Mo6.: +7 920 004-18-49

E-mail: tkm@nntu.nnov.ru

FUNCTION

DESCRIPTION

Machine Building Design and
Technology Complex Department
Contact person: PhD in Technology
Science Y.A. Zinovyev

Contact number: (831) 436-23-94
Mobile: +7 920 004-18-49

E-mail: tkm@nntu.nnov.ru

TexHUYeCKoit 3a4ayeit JaHHOTO U306peTeHNs ABNACTCA YBEINYEHNE [ONTOBEYHOCTH
3BEHbEB Lieneil U NoAJ0HOB B KOHBEepax TepMUYECKMX arperaTos.

OCHOBHbIM He0CTaTKOM XaponpoyHoi nuTenHo ctanu Tuna 08X17H34B5T3H02P],
NPUMEHAEMO Ans U3Aenunid, paboTaloLWnX NOA HArpy3KoM NpW BbICOKUX TEMMEpaTypax
(800-900°C) siBnsieTCA HEAOCTATOYHAA NPOYHOCTb. TaK, [J1sl 3BEHbEB Lieneil TEpMUYECKUX
arperaToB OHa COCTaBAsieT 2 MecALa, NOC/e Yero JaHHble 3/eMeHThl TpebyIoT 3aMeHbl
BBUAY 06pa30BaHMA TpewmH U 60NbIWOro M3Hoca. lpyrum HeaoCTaTKOM 3TOM CTanu sB-
NAETCA HU3KOEe COAepIKaHNe Yrnepoaa, YTo ABNAETCA NPUUUHON MANoMN KULKOTEKYYeCcTH
U NNOXOW 3aMN0JIHAEMOCTU TOHKMX CTEHOK 3BEHbEB LIeNeil U, KaKk CNeAcTBUe, K nosBle-
Huio fedeKToB: cnaii, HefonuB, yCafoyHas MOPUCTOCTb, YTO TaKXKe yMeHbllaeT pecypc
paboTbl 3BeHbeB Leneil. bbio NpeanoxeHo yBennunTL copepxaHue ymepoga ¢ 0,08%
po 0,28%. Cebiwe 0,28% yBennyuTh COAEpKaHue yrnepoaa Henb3s, T. K. YyMeHbLWaeTCs
XaponpoyHOCTb CTanu.

[ins yBenuYeHWs XaponpoyHOCTU BBOAMTCA AOMONHUTENbHO HUOOWMIA, Kanbuuil u
LMpKOHUI. H1obUit TopMO3UT ANt dY3MOHHBIA 0OMEH NpPU BEICOKUX TEMNEPATYPaX, No-
BbILWAA TEM caMbiM npeaen Tekyyectu. Kanbuuil yctpaHseT aedekTbl OTAUBOK N0 CnasM,
nfaeHam 1 ropsayum TpewmHam. UupkoHuit, obnagas 6onbwmm cpoacTBOM K KUCIOpOLY,
cepe 1 a3oTy, 06pasyeT ¢ HUMU UHTEPMETANUAbI, 3aMEANAET POCT 3epHa.

B pe3ynbTate 3BeHbs Lenu U3 HOBOTO CniaBa UMenu pecypc pabotsl 11 mecsLes u
He UMenu BblleyKa3aHHbIX feteKToB.

MonoxuTenbHble pe3ynbTaTbl 3TOro M306peTeHMs 3aBUCAT OT cocTasa U cnocoba BBoaa
HOBbIX NIUTaTyp U MOAWUDUKATOPOB.

An engineering problem of this invention is increasing of chain links" and stoods
lifespan in a thermal equipment’s conveyor.

The main imperfection of heat resistant cast steel 08X17 used for items working
on load at high temperature (800-900 Celsius) is an inadequate strength. For example,
lifespan for chain links of thermal equipment is 2 months. After that these chain links
must be replaced due to essential wearout.

Another disadvantage of this type of steel is poor percentage of carbon which
causes low yielding flow and bad fillage of thin chain walls. As a result, lifespan of
chain links reduces as well.

It was proposed to increase the percentage of carbon from 0.08% up to 0.28% .
However, overshooting the 0.28% may reduce heat resistance.

To improve hot- resistance small quantity of niobium, calcium and zirconium is
added. Niobium inhibits a diffusional transfer at high temperature, rising a flow limit.
Calcium removes cold laps, slivers and pull cracks. Zirconium is combined with them
into intermetallide, slowering the growth of crystal grain. As a result, chain links in a
new alloy have an operational life as 11 months without previous defects.

the positive results of this invention depend on composition and the way of ligature
and modifying agents addition.
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9KOHOMHOJIETPOBAHHBIE
M3HOCOCTOMKUE UYTYHBI [JI IETAJIEN

1 V3JI0B ABTOMOBMJIEN

ECONIMY-ALLOYED WEAR RESISTANT CAS
IRON FOR CAR DETAILS AND ASSEMBLY



HA3HAYEHME

Kadeppa «MawmuHocTpoutenbHble
TEXHOJIOTMYECKMEe KOMMJIEKCbI»
KoHTakTHoe nuuo:

K.T.H., poueHt H0.A. 3uHoBbLEB
Tenedhon: (831) 436-23-94

Mo6.: +7 920 004-18-49

E-mail: tkm@nntu.nnov.ru

PURPOSE

Machine Building Technological
Complexes Department

Contact person: Candidate of Technical
Sciences’, Professor Y.A. Zinoviev
Contact number: (831) 436-23-94
Mob.: +7 920 004-18-49

E-mail: tkm@nntu.nnov.ru

= YMeHblUeHMe pacxofa OPOrocTosLero ceponan3npyoLLero MoAuMUKaTopa 1 ynydiieHue
MexaHU4eckoi 06pabaTbiBaeMOCTH OTIUBOK.

m McknioyeHve BBOAA Cepocofepalyero BelecTBa (KOTOPOe NPUMEHANOCh AN NONyYeHNs
XOpOoLero 0TOeNEHHOro €10 Ha Kynaukax pacnpefBanos) B WUXTY Neyw,

= [loBbilWeHMe yaapHON BA3KOCTU XNaA0CTOMKOrO YyryHa npu oTpuuatenbHoW Temneparype
C O/AHOBPEMEHHBIM CHUXEHUEM BPEMEHU U3rOTOBNIEHNS OTNUBOK.

BbICOKOMPOYHbIA YYTYH ANA PASHOCTEHHbIX CIOXHbIX OTNIMBOK
(NATEHT HA U30BPETEHUE N 2413026, 2011 FOJi, BIOJNETEHD Ne 6)
TexHUYeCKMil pe3ynbTat [OCTUraeTCA TeM, YTO B YYTYH, COAEpXaluui YInepoa, KpeMHUI, MapraHeL,
XPOM, MarHui, naHTaH, kKanbLuii, antoMuHuii, cepy u hoccop, AONONHUTENBHO BBOAUTCS LUPKOHHUIA.
PaspaboTaHHblil COCTaB BbICOKOMPOYHOrO YyryHa Mo3BONAET NpU YBENUYEHUN KONNYECTBA
theppuTa NOHM3NTL 1O HEKOTOPOIA BENIMYMHBI TBEPAOCTD, HE YMEHbLUAs NMPOYHBIX CBOMCTB CMNaBa,
YIYUWUTL MexaHW4YecKyto 06pabaTbiBaeMoCcTb YyryHa (YBEANYUTb CTONKOCTb PE3LOB U MOAHATL
NPON3BOAUTENBHOCTb MEXaHUYECKO 06paboTky).

CNoCOB NONYYEHUA OTBENEHHbIX U3HOCOCTOMKUX OTAUBOK
(NATEHT HA U30BPETEHUE Ne 2477195, 2013T0/1)
TexHWYeCKOit 3afayelt [AHHOTO U306pETEHUS ABNAETCA COXpaHeHWe 6a30BOro COCTaBa BbICO-
KOMPOYHOTO YyryHa (C HU3KUM copepxaHuem cepbl Ao 0,02%) ¢ WwapoBuaHbIM rpatMTom B neyu.
Pesynbtar focTuraeTca COBMECTHbIM BBOAOM B KOBLU r1Mnca — CEPOCOAEPXaALUEro BellecTsa U
(heppomapraHua, 4To AaeT MaKCUManbHbIN NOAOXKMUTENbHbIA 3deKT: YCKOpeHue YCBOEHUA cepbl
B KOBLUE, YBEJNYEHNE OTOENEHHOTO CNOA CO CTOPOHbI XONOANIBHUKOB U UCKIKOYEHNE «0TOena» B
LieHTpasbHO YacTu OTIMBKW pacnpefesuTeNbHbiX BaoB aBTOMOOUNbHbIX ABUTaTENE.
Hanbonblunii TexHuueckuii 3 deKT no KayecTBy pacnpeABanoB JOCTUTAETCS NPU ONTUMATLHOM
COOTHOLIEHUN XMMUYECKUX 3/IEMEHTOB CMiaBa.

CNOCOB NONYYEHUA OTAUBOK U3 XAALOCTONKOIO YYTYHA
(NATEHT HA U30BPETEHUE Ne 2509159, 2014 FOf1)

TexHWYecKuit pe3ynbTar AOCTUraeTCA TeM, 4TO MOANGDULMPOBAHME YYTryHA NPOBOAAT B IUTENHO
topme nyTem nogaun moguduLMpyloLei cMeck, coaepxaleit ceponansnpyoLlyio [o6aBKy B
Buae heppocunnkomartus, rpaduTusnpyiolyio 4obaeky B Buae 6OpPHON KUCIOTHI C faNbHENWUM
CaMOOTXWUIOM OTNMBOK B NTENHOI hopme B TedeHne 60 MUH.

[laHHoe n306peTeHe NO3BOAAET NOBLICUTL YAAPHYIO BA3KOCTb Npu -60°C Ha 20-26%, 4T0
MOBBIWAET HAJEKHOCTb W AONTOBEYHOCTb fleTaneil MalWuH, paboTatowmx B ycioBuax KpaiiHero
Ceepa u Cnbupu. Kpome Toro, paspaboTaHHas TEXHONOTMA [AET BO3MOXKHOCTb COKPaTUTbL Npo-
JO/KUTENbHOCTb TEpMO0GPaboTKYM 3aroToBok 6osee yem B 10 pas.

m To reduce charges of expensive conglobate modifiers and improving the castings treatability.
m Avoid the addition of sulfur-containing substance (used for making a good chill layer on
camshaft cams) into the load of furnace.

DUCTILE CAST IRON FOR COMPLEX DIFFERENT-WALLED CASTINGS.
(PATENT N2 2413026, 2011; NEWS REPORT N2 6)

The technical result is obtained by adding some zircon into cast iron containing carbon,
silicon, manganese, chrome, lanthanum,, calcium, aluminum, sulfur, phosphorus). The developed
composition of high— test cast iron makes it possible to decrease hardiness, not reducing the
strength of alloy. It's also possible to improve mechanability of cast iron (increase cutting tool
life, machinability’s productivity).

PRODUCING METHOD FOR CHILLED WEAR-RESISTANT CASTINGS
(PATENT N2 2477195, 2013)

The technical problem of this invention is keeping base composition of high resistant cast
iron (having low sulphur part as to 0,02%) with globular graphite in furnace.

The result may be obtained by composite addition of sulphur containing substance and fer-
romanganese into the ladle pot. This method provides with speeded sulphur recovery in a pot,
increasing chill layer of refrigerators and excepting “Chilling” in a central part of a cam shafts
castings.

The best effect here might be obtained at the optimal chemical balance of an alloy.

PRODUCING METHOD FOR LOW-TEMPERATURECAST IRON CASTINGS
(PATENT N2 2509159, 2014 )

The result may be obtained by modifying cast iron in casting mold by addition of agent. This
agent has conglobate part as ferrosilconmagnesium, and a graphitizing part as boric acid. Then,
a self annealing of castings in a mold takes an hour.

This invention may raise impact strength at — 60 degrees C up to 20-26% that may improve
reliability of machine details in Far North conditions and in Siberia. Also, the method may reduce
the thermal producing term for castings more than 10 times.
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TEXHOJIOI'MA M3TOTOBJIEHUA
[IOPOIIKROBOI'0 UMHKOBOI'O 3JIEKTPOLA

Puc. 1. Bup KaToAHbIX LMHKOBbIX 0CAAKOB, NONYYEHHBIX U3 LLMHKATHOrO 3/1eKTponuTa 6e3 go6asku (a)

1 c po6asKoi LiuHkamun-02 10 mn/n (6), KaTopHaA NNOTHOCTL ToKa 40 A/AM?, TOKONOABOA — MeAHAA
¢onbra, 56x-ysennuernme

Fig. 1. Cathode zinc debris , made with addition (a) without addition Zincamin-02 10 ml/L (6),
cathode mepgHas ¢onbra current density 40 A/dm?, current lead - foil copper, 56x increase

ZINK POWDER ELECTROD
PRODUCING TECHNOLOGY



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «TexHonorus
3NIeKTPOXMMMNYECKUX NPON3BOACTB
M XUMUMN OPraHUYeCKUX BELLeCTB»
KoHTakTHOE nuuo:

K.T.H., npogeccop A.A. bayaes
Tenedhon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor A.A. Bachaev
Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

N3roToBneHne cyxo3apseHHbIX LUHKOBbIX 31EKTPOAOB Pe3epBHbIX WENOYHbIX UC-
TOYHUKOB TOKa, KOTOPbIE WIPOKO NPUMEHSIOTCS B KOCMUYECKO U BOEHHOI TEXHUKE, Ast
PasNMYHON NEPeHOCHOI annapartypbl B aBapMnHO-CNacaTesibHbiX U CUrHANU3UPYIOLLMX
CUCTEMAX, @ TAKIKE NPU NOJTyYeHU M KOMMNO3ULUOHHBIX LUHKIONMMEPHBIX MOKPLITUA.

Ins o6ecneyeHmns BbICOKOW paboTOCNOCOOHOCTM Ha MHTEHCUBHBIX PEXUMAaX pasps-
[ pe3epBHOI0 UCTOYHMKA TOKA LMHKOBbLIA 3NEKTPOA LOKEH UMETb BbICOKOPA3BUTYIO
NOBEPXHOCTb, 3NEKTPONPOBOAHLIA KapKac U B TOXE BPEMS AOMKeH 6biTb JOCTAaTOYHO
MexaHW4YecKku npoyHbiM. Hanbonee npuemnemMbiM ans LOCTUXKEHUA NOCTABNEHHOW Lenu
ABNAETCS INEKTPONUTUYECKMIA CNOCOD NONyYeHNs NOPOLUKA LMHKA Ha 3NeKTPONPOBOAHbI
KapKac ¢ nocnefyowmnm yrnioTHEHEM ee, OTMbIBKOI OT LEN0YH, 3aLMTON OT OKUCTEHUSs
U CYyWKOW.

MpepnoxeH aNeKTPoIUTUYECKMIA CNOCOD O0CaXKAEHNUA MOPOLIKA LMHKA U3 LLMHKATHOTO
3/1eKTPOIUTA C B06aBKoii LiHKaMmUH-02 npu KaTOAHON NAOTHOCTM TOKa 40 A/AM2, KOTOPbIT
ob6ecneynBaeT BbICOKUI KOIPdULMEHT MCNONb30BAHUSA LIUHKA HA MHTEHCUBHbBIX PEXMUMAX
paspsaga (He meHee 75 %) 1 BAUTENbHYIO COXPAHHOCTb B 3apAXKEHHOM COCTOAHMK. B pe-
3yNbTaTe U3 TEXHONOTMYECKON CXEMbl U3FOTOBMEHUSA LIMHKOBbIX 3IEKTPOAOB UCKIOYEHbI
[ABE OMepaLuu — ynioTHeHUe ryOKM 1 3awnTa eé oT OKUCNEeHUS

B Toxe Bpems, 06/1agas YeTKO BbIPAXKEHHO TEKCTYPOii U NPOYHBIM 3NEKTPONPOBOA-
HbIM Kapkacom (puc.1), nonyyeHHas rybka LMHKa MOXKET ObITb MCNOJIb30BaHA B KaYecTBe
OCHOBbI MPY MONYYEHUN LUHKNONUMEPHbIX MOKPbITHIA.

Producing the dry-charged zinc electrodes, reserve sensors of alkali power source
which are widely used in space and military equipment for mobile devices in saving
or signal systems.

Zinc electrode should have good surface , conductive carcass and mechanic du-
rability to provide with high efficiency. the best way to perform it is electrolytic way
of powder formation. The powder is formatted on a carcass, then it is purified out of
alkali and dried.

The electroplating method for zinc formation was suggested. Zinc powder is made
with zinc electrolyte adding Zincamin 02 with cathode density 40 A/dm2. This way
provides with high coefficient of zinc usage in intensive modes (min 75%) and long
charge storage.

As a result 2 operations were deleted out of technology- sponge caulking and
deoxidizing.

At the same time, this sponge might be used as a basis for zinc-polymerous coaters
producing.
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[IPOTEKTOPHI «II3JIA» JIJIS1 OBPATUMOU
SAIIUTBI OKPACOUHBIX KAMEP
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«PELA» PROTECTORS FOR REVERSING
DEFENCE OF PAINTING CHAMBERS



OBJIACTb MPUMEHEHKA

ONUCAHME

Kacdepnpa «TexHonorus
3NIeKTPOXMMNYECKUX NPON3BOACTB
M XUMUM OPraHNMYeCKUX BeLLecTBy»
KoHTakTHOE Nnuuo0:

A.X.H., npoeccop U.B. boapukos
Tenedhon: (831) 436-83-29
E-mail: orgchim@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Chemical
Science, Professor I.V. Bodrikov
Contact number: (831) 436-83-29
E-mail: orgchim@nntu.nnov.ru

MpoTekTopsbl NpefHa3HayYeHbl ANs 3aLNUTLl MOBEPXHOCTEN B OKPACOUYHbIX Kamepax
0T NonajaH1a 4yacTuL, NakoKpacoyHbix matepuanos (JIKM), a Takxe TpaHCNOpTUPYeMbIX
uspenuii ot nospexaeHuii. Mpotektopbl «M3JIA» 0613aAalOT BHICOKMMU 3aLWUTHBIMM
CBOWCTBAMM, TEXHOJIOTUYHbI B HAHECEHUM, NOXapobe3onacHsl (aHTUNUPeHOBbIE f06aB-
KW), UHepPTHbI K paboyeii cpeae (He Bbi3bIBAIOT KOPPO3MIO 3aLLULLAEMbIX TOBEPXHOCTEIR),
3KoJ0ornyecku 6esspefHbl U NErko YyTUAU3UpPYeMbI.

MpoTekTopHbLIE cucTeMbl NPOLYKTOBOMN AuHERKK «M13I1Ax»:
1. cHuMaeMblii 6a3oBblit npoTekTop «M3J1AY;
2. cmbiBaemblin annkuit npotektop «M3J1A».

MpoTekTopHble cuctembl «M3JTA» npeacTanaioT coboit GecyBeTHYIO rycTyio KOMNO-
3WLMI0 HA OCHOBE NONNONOB U APYTiX COEANHEHUN DYHKLMOHANLHOIO Ha3HayeHus. 3a-
WMATHOE MOKPbITUE HAHOCUTCA Ha 3aLMLAEMYI0 MOBEPXHOCTb CTEKNA, METaNNa, N1acTMacchl
W T. L. KUCTbIO, MUCTONETOM, BAJINKOM UM C MOMOLLbIO [PYrUX NPUCTOCOGNEHUI, MOXET
HaHOCUTbLCA NOBTOPHO Ha npepblayliee nokpeitue. Pacxog coctaBnset 120-150 mn/m .
B npouecce BbicbixaHus 6a30B0i NPOTEKTOPHOI CUCTEMBI HA 3aLLMLLAEMOI MOBEPXHOCTH
NPOUCXOAUT HU3KOTeMNnepaTypHoe GopMupoBaHue 6ECLBETHON MPOYHON U 3N1aCTUYHON
MAEHKW, NIOTHO Npunerawllei K 3alnLaemMon NOBEPXHOCTH, @ B Cy4ae CMbIBAeMOii
NUMKOW NPOTEKTOPHOM CUCTEMbI B MPOLIECCE BbICbIXaHUA Ha 3alLMLIAEMOI NOBEPXHOCTH
06pasyeTca UNKas NI0THAA KOMMNO3ULMA.

Bpems cywku coctaBnget ot 20 MuH o 1,5 - 2 Yacos B 3aBUCUMOCTH OT TEMNEPaTypbl
BO3[yxa M Bo3ayxoob6MeHa. Cpok CywObl MOKPHITUA 3aBUCUT OT MHTEHCUBHOCTU 3KC-
niyatalum OKpacoyHoW Kamepbl U cocTaBnseT oT 15 go 60 gHeit.

bazoBblit npoTtekTop «M3J1A» (NneHKa) Nerko CHUMAeTCs TIOCKYTOM BMECTe C OTXOAAMM
JIKM, npu 3TOM NOBEPXHOCTb KaMep 0CTAeTCs YNCTOMN U 6e3 AONONHUTENBHON NOLTOTOBKM
NpUrofHa AN HOBOTO LMKAA 3aLMThI.

CmbiBaemblt nunkuii npotektop «M3J1A» ¢ Hanunwumn JIKM cmbiBaeTca Bogoit 1 pas
B MECAL UK No Mepe Heo6XOAUMOCTU (B 3aBUCUMOCTUM OT MHTEHCUBHOCTY 3KCMyaTaLmu
OKPACOYHOIi Kamepbl), U 6€3 AONOJHUTENbHO NOAFOTOBKM KaMepa NpUrofHa AJis HOBOro
LMKNA 3aWMThI.

Protectors were designed for paintshop surface protection against paint-and-lacquer
materials particles and transported items against damage.

Protectors «PELA» have high defensive qualities. They are easy to paint,
fire-safe, inert to work space, non- corrosive, eco- friendly and easily recovered.

Protector Systems of PELA class:
1. strippable base PELA protector;
2. sticky washable protector.

PELA protector system is a dense colorless composition based on polyols and other
functional substances. The coater paints on surface by brush, roller, spray gun or any
other way. It may be painted again on the first layer. The consumption is 120-150 ml/m .

Low-temperature formation of colorless strong elastic film which bear against
surface. The stick protecting system formats dense stick composition on the surface.

Drying term may be from 20 min. till 1.5-2 hours depending on air temperature. The
lifespan depends on paintshop operating intensiveness and may be from 15 to 60 days.

Film protector PELA is easily deleted with wastes of paint materials. The paintshop
surface is clean and ready for a new defense cycle.

Stick washable protector «PELA» is washed once a month or depending on paintshop
operating and it is ready for a new defense cycle.
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TEXHOJIOI'MA IIOJIVUEHNUA

NETAHOIIOBBIITAOIINX ITPYCAZIOK
(TIATEHT RU 2458739, 3AABKA HA TIATEHT RU 2013123231)

CETAN IMPROVER MAKING TECHNOLOGY
(PATENT RU 2458739, PATENT APPLICATION 2013123231)



OBJIACTb MPUMEHEHKA

ONUCAHME

Kacdepnpa «TexHonorusa opraHmyeckmx

BeLLecTBy,

J3epXKUHCKUIA NOIUTEXHUYECKUIA
uHcTuTyT (hbrnuan HITY

um. P.E. AnekceeBa)

KoHTaKTHOe ninyo:

A.T.H., npodeccop C.M. laHoB
Tenedon: (8313) 34-06-93
E-mail: mfedosova@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Organic Chemistry Technology
Department

Dzershinsk Polytechnical Institute
(NNSTU branch)

Contact person: PhD in Technical
Science, Professor S.M. Danov
Contact number: (8313) 34-06-93
E-mail: mfedosova@mail.ru

VikecToueHue TpeboBaHMI K KauecTBy 4MU3€NbHOMO TOMIMBA NPUBOAUT K Heobxo-
LMMOCTU MUCNONb30BAHUA CNELUaNbHbIX NPUCALOK, YIYULIAIOWMX ero IKONOrUYecKue U
3KCN/IyaTaLMOoHHble xapakTepucTuku. OCHOBHOM XapaKTepUCTUKOI LU3€bHOT0 TONNNBA,
0Ka3blBaKOLWe 3HAYUTENbHOE BAUSHUE HA 3KOHOMUYHOCTL U 3IKOJOrMYHOCTb paboThl
LU3€eNbHbIX BUTATENeN, ABNSETCS LLeTaHOBOE Yncno. B cBA3u ¢ 3TumM pa3paboTka peuen-
TYPbI ¥ TEXHONOTUM NOJYYEHUS NPUCATZOK, YBETUYMBAIOLNX LLETAHOBOE YUCO SU3ESbHbIX
TOM/IUB C LeNbI0 COOTBETCTBUSA Kateropuun EBpo-5, ABNseTcs aKTyanbHoii 3agavei.

Cnpoc poccuitckux HedTenepepabatbiBaloWnUX 3aBOLOB Ha NPUCALKM NOKPbLIBAETCS,
B OCHOBHOM, WHOCTpP@HHbIMKU MocTaBlMKaMu. OCHOBHBIMU UTPOKaMU Ha POCCUIICKOM
pbiHKe npucapok snstotcs BASF, Lubrizol, Clariant, Infineum. B Poccumn ponyuweHrsl k
NPUMEHEHWIO B COCTaBE AN3eNbHbIX TOMIUB ClefyIoLMe LLeTaHONoBbIWatLWue NpUCcaKu:
umknorekcunuutpat no TY 7508906.115-92 (Li'H) n Paradyne-668 (Exxon), Kerobrizole
EHN (BASF), Dodycet 5073 (Clariant), HiTec 4103W (Ethyl), ADX 743 (Lubrizol), copnep-
alyMe B CBOEM COCTaBe 2-3TUATeKCUIHUTPAT.

B naHHOM npoeKTe NpepnaraeTca TEXHON0MMA NoyYeHUs LeTaHOMNOBbIWAWEN Npu-
CafKM K AM3eNbHbIM TOMIMBAM HOBOFO COCTaBa — CMeCH aNKUIHWUTPATOB U NPOCTbIX
3¢1poB Ha ocHose dpakuymuu BTopuuHbix cnnpTos C.-C . LleTaHonosblwarowyo npucagky
npepnaraeTcs NpouM3BOANTb B ABe CTaauu. Ha nepBsoii cTagum npouecca npeanaraercs
noasepratb ymesogopoapl dhpakuuu C-C; okucneHnio nepokcaom BOAOPOAA B Cpefe
MEeTaHo/a Ha reTeporeHHOM KaTanu3sarope cunukanute Tutana (TS-1), MMMOOUANM30BaHHOM
Ha nosMMepHOM HocuTene ¢ nonyyeHuem BTopuuHbix cnuptos C-C.. Ha BTopoit ctaguu
npeanonaraetca nogseprarb Gpakunio BTopuyHbix cnuptos C-C, MexmonekynapHoi
Aernapartalny Ha KUCIIOM reTeporeHHOM KaTannu3arope C noslydyeHueM npocTbix 3¢pupos
COOTBETCTBYIOLEr0 COCTaBa.

Mpepnaraemble NpUCcafKM MMELOT CyLLECTBEHHOE NPEUMYLLECTBO: MOMUMO YBENUYEHUS
LeTaHOBOrO YMcia fM3eNbHOTO TOMIMBA OHM BbI3bIBAKOT MHTEHCUGMKaLMIO npouecca
FOpPeHUs AWN3EeNbHOro TOMMBA, YTO MOBbLIWAET 3KOHOMUYHOCTb ABUTATENS, @ TaKxKe 06-
NeryaiT NycK AU3eNbHOro ABUraTeNs B YCIOBUAX HU3KUX TEMNEepaTyp; UCNoNb30BaHue
npepfaraemMblx NpUCafok NPUBELET K YMeHbLIEHUIO BPeLHbIX BbIGPOCOB B aTMocdepy
(Co, CXHy, NO ), a Take K yBenn4eHmio CpoKa CyObl KaTann3atopa BbIXNOMNHOM CUCTEMbI
aBToMOOWNA. B cnyyae peanusauuu npegnaraemMoi TEXHONOTUM NOABUTCA BO3MOXHOCTb
CHW3UTb cebecToMMOoCTb npucagok (Ha 15-20%) BCNeLCTBUE CHUMKEHWUS CTOUMOCTH UC-
XOAHOTO CbIpbsi NPU OAHOBPEMEHHOM YNYYLWEHWUM KayecTBa Noayyaemoit Npucagkm.

Requirement toughening to diesel fuel quality causes using of special agents, im-
proving the ecological and operating characteristics. The main characteristic of diesel
fuel is a cetane rating. The development of agents with a high cetane rating becomes
actual problem.

Business demand of oil-processing plants for agents is provided by foreign suppli-
ers . The main suppliers are BASF, Lubrizol, Clariant, Infineum.The following agents to
use in Russia are popper under Tec Spesf 7508906.115-92 and Paradyne-668 (Exxon),
Kerobrizole EHN (BASF), Dodycet 5073 (Clariant), HiTec 4103W (Ethyl), ADX 743 (Lu-
brizol), having in composition 2-ethilgeksylnitrat.

In this project the suggested technology includes formatting of cetane-raising
agent to diesel fuel made with alkilnitrit mixtured with simple ethers based on second-
ary fractions C-C,.

The agent performing is made in 2 steps. The first supposes oxidizing the carbons
by hydrogen peroxide in methanol agency by heterogenic catalyst (titanium silicate).
The second one supposes dehydrotation of secondary alcohols on acid catalyst to make
simple ethers properly.

Developing agent has a great advantage: it causes stimulation of fuel burning that
raises engine efficiency. Also it provides the engine start at low temperatures and
reduces wastes (CO, CH, NO ). The catalyst of waste system serves longer.

The agent Implementation may reduce agent charges (15-20%) as a result of value
reducing of raw feedstock.
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ABTOMAT KOHTPOJIA 'EPMETUYHOCTH
V3IETY MACCOBOTI'0 ITPOM3BO/ICTBA

LEAK CHECK DEVICE
FOR MASS PRODUCTION



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdenpa «ABTOmMaTusauusa u
MH(GOPMALMOHHbIE CUCTEMbI»
ll3epXXUHCKUI NONUTEXHNYECKNIA
uHcTuTyT (hunuan HITY

um. P.E. AnekceeBa)
KoHTaKTHble nuua:

A.T.H., npoeccop B.A. CaxkuH,
K.T.H., aoueHTt C.B. BuHorpapos
Tenedhon: (8313) 26-05-04
E-mail: avtomat@sinn.ru

PURPOSE

DESCRIPTION

Informational Systems and Automatic
control Department

Dzerzhinsk Polytecnical Institute
(branch named after Alexeev R.E.)
Contact persons: PhD in Technology
Science, Professor V.A. Sazhin,
Assistant Professor S.V. Vinogradov
Contact number: (8313) 26-05-04
E-mail: avtomat@sinn.ru

MpennpuaATUA 3NEKTPOHUKM, MALUIMHOCTPOEHUSA, IHEPTeTUKM, BbINYCKAIOLUE U3LeNnus,
nognexatyne 100% KOHTPONIO repMeTUYHOCTU.

B ycTaHOBKe 1CMOAb3YeTCA BbICOKOYYBCTBUTENbHbIA MACC-CNEKTPOMETPUYECKUiA Me-
TOA TEYEMCKaHWA C UCMONb30BaHMEM NPOOHOTo rasa renus. poTUBOTOKOBAasA cxeMma
nofayv npo6HOro ra3a B Macc-CNeKTPOMETPUYECKUIA aHaIM3aTop NO3BONAET NPOBOLUTL
UCNbITaHWA NpuU POpPBaKYYMHbIX faBneHusx B usgenuun (nopapka 10 klla) u B ycnosusax
0ONbIIMX ra30BbIX HAarpy3oK.

HecoMHEHHbIM OCTOMHCTBOM CUCTEMbI OTKAUYKM C TYPOOMOJIEKYNAPHBIM HACOCOM fIB-
NAETCA yMeHblleHWe BpeMeHM NyCcKa-0CTaHoBa YCTaHOBKM € 2-2,5 yacos [0 8-10 MUHYT.
OTcyTcTBYET HEO6XOAUMOCTL MPUMEHEHUs XULKOTO a3oTa. 06paboTka MHbOpMaLMK 1
ynpaeeHune oCyLeCTBAAIOTCA C NOMOLLbI0 MUKPONPOLLECCOPHOro KOHTponepa. ABTOMa-
TUYECKM NPOU3BOAUTCA TECTUPOBaHME 6JI0KOB YCTAHOBKM, KanMbpPOBKa U NoaaepxaHue
3a[laHHOTO YPOBHs O0TOPaKOBKM MO KaAMbpOBaHHOMY NOTOKY renus. B yctaHoBke aBTo-
MaTW3WpOBaHbl BCE OMepaLyun 33 UCKIIOYEHNEM 3arpy3KN-BbIrPYy3KM KOHTPONMPYEMbIX
n3penui.

TexHMYeCKMne BO3MOXHOCTW YCTAHOBKM WWPOKM, HA HE BO3MOXHbI MCNbITAHWUA pa3-
NNYHBIX CBAPHbIX U3[E/NiI MaCCOBOTO NPOU3BOACTBA.

TexHUYECKME XapaKTePUCTUKN YCTAHOBKM:

® NMPOU3BOJUTENIBHOCTD tevvennrenennrenrenennsenennsnns 80 wT/vac;
® MOPOT YYBCTBUTENIBHOCTM ceveererrnenrernneneennns 1.10°m3 Na/c;
® TA0APUTBI ceveerrrneereeeereenieeeeeeeenennnnns 1100x700x1200 mMm;
LI T (o of RN 120 kr

Electronics, Machine-Building, Energy enterprises, producing 100% leakproof items.

A mass spectrometric leak hunting method with helium prob gas is used.

Anti-current probe gas supply scheme into mass-spectrometric detector allows to
perform tests at fore-vacuum and gas pressures in item (as 10 kPa.)

The advantage of turbo-pump system is a short term for start-stop from 2-2,5 hours
to 8-10 minutes.

Using the liquid nitrogen is not necessary. The microprocessor controller process
the data. Testing of setup blocks, calibration blocks, defined screening level by helium
flow. All the operations are automatable except for lading/off-load operations.

The setup has a wide facility range. It is possible to test any welding mass produced
items.

Technical Specifications:

o ProdUCEIVITY vevueeerreeriiieeee e e 80 pcs/hour;
e sensibility imit....covieriiiiinniiiiiniienen, 1.10°m3 Pa/s;
@ SIZB.iiiiiiiiiiii et 1100x700x1200 mm;
© IMASS cevueretnneretiuneeteneeeeteneeetnnsetenneserenneeennnenns 120 kg
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TEXHOJIOI'MU U3T'OTOBJIEHUA
BE3JIAMEJIbHBIX OKCUOHOHMKEJIEBBIX
JJIEKTPOIOB HA METAJUIN3VIPOBAHHBIX
[TOJIMMEPHBIX OCHOBAX U BE3JIAMEJIBHBIX
KAOMUWEBBIX 1 HEJIE3HBIX 3JIEKTPOZI0B
HK- 1 HX AKKYMVJIATOPOB

NICKEL DIOXYDE SINTERED-TYPE
ELECTRODE PRODUCING METHOD

ON THE POLYMER BASES AND SINTERED
TYPE CADMIUM OR IRON ELECTRODES IN
PROPER ACCUMULATORS



OBJIACTb MPUMEHEHKA

OMUCAHUE

Kacdeppa «TexHonorus
3JIEKTPOXMMMNUYECKMX NPOM3BOACTB
M XUMUM OPraHMYeCKUX BeLLeCTB»
KoHTaKTHble nuua:

A.T.H., npodeccop H0.J1. TyHbKoO,
A.T.H., npocheccop M.I. MuxaneHko
TenedoH: (831)436-83-73

E-mail: tep@nntu.nnov.ru

PURPOSE

DESCRIPTION

ELECTROCHEMICAL PRODUCTION AND
ORGANIC CHEMISTRY TECHNOLOGY
DEPARTMENT

Contact persons: PhD in Technical
Science, Professors Y.L. Gunko,

M.G. Michalenko

Contact number: (831)436-83-73
E-mail: tep@nntu.nnov.ru

M3rotoBneHune WwenoyHbIX UCTOYHMKOB TOKA B CepMVIHOM npon3BoacCTBe.

Hanb6onee nepcneKTUBHbIMU B HACTOALLEE BPEMSA ABNAIOTCA UCTOYHUKM TOKA C 3NEKTPO-
[aM1 Ha OCHOBE NOPUCTLIX NONMMEPHBIX MaTepPUanoB., N03BONAIOLME CO3AATb AKKYMYNATOPbI
C NOBBbIWEHHOI Ha 30-50% eMKOCTbio U 6oblwMM (8o 3000 uMknoB npu 60% rnybuHe
paspspa) CPOKOM CyxObl. YaenbHas 3Heprus Taknx HUKeNb-KaAMUEBbIX aKKYMyNATOPOB
MOXET A0X0AMUTb A0 45-50 BT-4/Kr npu HOpManbHbIX YCIOBUAX IKCNAYATALUK, YTO BABOE
NPeBOCXOAMUT aHaNOrMYHbIA NapameTp A8 CEPUIAHO BbINYCKaeMbIX HUKeNb-KafMUEBbIX
AKKYMYNATOPOB C IaMeNIbHbIMU 3/1eKTPOAAMM U npumepHo B 1,3-1,5 pasa ana akkymyns-
TOPOB C MeTannoKepaMMyeCKUMKU OKCUMAHOHKUKeneBbiMKU 3neKTpofamu. Kpome Toro, 3a
CYET 0TKa3a OT NPUMEHEHUA B KaYeCTBe 3IeKTponpoBoaALleil fobaBKMu rpaduTa, ABAs-
IOLLErocsi OCHOBHbIM UCTOYHWUKOM KapboHATOB B LIESIOYHOM 3NIEKTPONIUTE, CYILECTBEHHO
COKpaLLaKoTCA 3aTpaThl Ha IKCNayaTaLmio UCTOYHMKA TOKa.

Ha ocHoBe pa3paboTaHHOI TEXHONOMUK MeTaNIN3aLUN NOPUCTBIX MOJUMEPHBIX Ma-
TEPUaNoB MpepJoKeHbl TEXHONOTUM N3TroTOBNEHUs 6e3naMeNbHbIX OKCULHOHUKENEBbIX
3/1EKTPOJOB HA METANNU3UPOBAHHBIX MOJIUMEPHBIX OCHOBAX U 6€371aMeNbHbIX KaiMUEBbIX
u xenesHoix anektpogos HK— u HX akkymynatopoe. Ha 3Toit ocHoBe pa3paboTaHsi
LeNOYHble UCTOYHUKM TOKA C Be3naMenbHbIMU 37IEKTPOLAMU C BbICOKMMU YOENbHBIMU
XapaKTepucTuKamu.

Alcaline power source mass producing.

Porometric material made power sources are the most popular now. They are suit-
able for making extended capacity accumulators . They are 30-50% more capacity and
3000 cycles of operating term.

Specific energy of such nickel-cadmium batteries may be up to 45-50 watt\hour per
kg at usual operating terms. That is 2 times more than a usual parameter for produced
nickel-cadmium batteries with lamellar electrodes. It is 1.3-1.5 times more than a
parameter for battery with ceramic metal electrodes .Besides, power source operat-
ing charges are reduced due to refuse of using the graphite as a carbonate source in
alcaline electrolyte.

The technologies of sintered type electrodes producing were developped. Based on
this technology specific performed power sources were designed.
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HOBLIE METOZIBI CUHTE3A XAJTbKOTEH
1 A30TCONIEPYKAIIMX TETEPOIIKIIOB
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NEW METHODS OF CHALCOGEN AND
NITROGEN HETEROCYCLES SYNTHETIZING



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «lponssoacTBeHHas
6e30MacHOCTb, IKONOTUA U XUMUAY
KoHTaKTHOE nuuo:

A.X.H., npoteccop A.B. bopucos
Tenedon: (831) 436-43-21
E-mail: obchim@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Industrial Safety, Ecology and
Chemistry Department

Contact person: PhD in Technology
Science, Professor A.V. Borisov
Contact number: (831) 436-43-21
E-mail: obchim@nntu.nnov.ru

l[eTepounKANYECKNE CORAMHEHNS CYUTAIOTCA OAHUM U3 Hanbonee 3HAYUMBIX U NpaK-
TUYECKM BaXKHbIX KNACCOB OpPraHMyeckux coeguHeHnin. OHM WMPOKO pacnpocTpaHeHs! B
UBO/ NPUPOJE U HAXOAAT NPUMEHEHME B PA3NINYHBIX 06NACTAX YeS0BEYECKO feATeNb-
HoOCTU. TaK, Hanpumep, MHOTUE JIeKapCTBEHHbIE Npenaparbl COAepIKar B CBOeN CTPYKType
pasnuyHble reTepoUmnKanyeckue GparmeHTbl. [pu TOM INAUPYIOLLEE NOJIOXKEHUE 3aHUMAIOT
a30TCofepKalMe reTepoL Kbl 061afallLme UCKITIYUTENEHO Pa3HO06Pa3Hoit Gusmo-
NIOTMYECKON aKTUBHOCTbIO. TeM He MeHee, reTepoLMKIMYECKMEe CUCTEMbI, COepIKaLme
ApYTHe reTepoatoMbl, Hanpumep, cepy, Kucaopog uin Gochop NpeacTaBasfioT 0coobiil
UHTEPEC C TOYKM 3peHns HU3M0NOrMYecKoro feicTeuns. B nocneaHue rogsl oTMeyaetcs
pe3Kuit pocT yucna ny6anKaumi, NOCBAWEHHbLIX CUHTE3Y U UCCNeA0BAHMIO CBOCTB Ce-
NeH— 1 TeNNYPa30sioB, CeNieH— U TENYPa3nHOB, KOTOPbIE, KAK MOKA3anu KanHuYeckue
UCMbITAHUA, CMOCOOHbLI NPOABASATL WUPOKUIA CreKTp 6MONOrMYECKOil aKTUBHOCTH, Ha-
npuUMep, BLICOKYIO NPOTUBOOMYXOEBYIO WU MCUXOCTUMYIMPYIOLYIO aKTUBHOCTb U Ap. B
CBETE CKa3aHHOro paspaboTka HOBbLIX METOL0B CUHTE3A XalbKOTeH— 1 a30TCOAePMKaly X
reTepoLMKIMYECKMX COEAUHEHNIN ABNAGTCA aKTyanbHON Npobnemoi.

lMpu nocTaHOBKe 3afa4n UCCNELOBAHUIA Mbl UCXOAMUNM U3 TOTO, YTO XaNIbKOTEHLEHTPU-
POBaHHbIE 3/1eKTPOPUIbI, FeHePUPOBAHHbIE NPU AECTBUM OKUCUTENEI HA AMOPraHuIau-
XanbKoreHuzpl, COAepXallue B KA4eCTBE OpPraHuNbHOMO hparMeHTa a3oTUCTOe OCHOBaHMe,
NO3BOJAT peann3oBaTh B peakumax C HenpeaenbHbIMU COEAMHEHNAMMN TaHAEMHbIE NPO-
Lecchl NpUCoefMHEHUA—LMKIN3aLMUN C 3aMblKaHUEM LiUKa aTOMOM a30Ta OpPraHuIbHOro
tparmeHTa W, TakMM 06pa3OM, CUHTE3UPOBATH WHUPOKUIA HABGOP HOBbIX XaNbKOreH— W
a30TCofepHKaLLMX reTepoLMKAnYecKkux cucteM. MonyyeHHble nepBbie pesynbTaThl paboT
B 3TOi 06/1aCTU CBMAETENbCTBYIOT 06 3pEKTUBHOCTU NPEAsoXKEeHHOrO Noaxoaa U ero
BbICOKOM CMHTETUYeCKOM noTeHuuane. B xope nccnepoBaHuit npoBoANTCA NMOUCK 3¢-
(eKTUBHBIX METOAOB MONYYEHUA HOBbLIX OUDYHKLMOHANbHBIX XaNbKOreHLEeHTPUPOBaH-
HbIX3/1eKTPOMUIIbHBIX PEareHTOB U BOBEYEHUS WX B MPOLECCHI LUKNONPUCOeAUHEHNS
Mo KpaTHbIM CBA3AM YINepoA-YIepos, yriepos-a3oT. YuuTbiBas peanbHble BO3MOXHOCTH
BapbMpOBaHUsA CTPYKTYPbl KaK HEMpefeNbHbIX Cy6CTPaToB, TaK U 3NeKTPOdUIIbHBIX pe-
areHTOB, MOXHO MONArath, YTO PacCMaTPUBAEMbI CUHTETUYECKUIT NOAXOL OyAET UMeTb
[OCTaTO4HO 06Kt XapakTep.

Heterocyclic compounds are the most imported organic compounds to be practice.
They are widespread in Nature and human activity areas. For example, many medicines
has heterocycles in their structures. The most widespread compounds are nitrogen
heterocycles as they are extremely bioactive.

Anyway, other types of heterocycles, having sulphor, oxygen or phosphor, are more
interesting. In recent years many articles have been published on synthesis and inves-
tigations of selen and tellurasol (tellurazin) substances which may be very bioactive.
As an example, they have high antitumor and psycostymulant activity. As it explained
above, the development of new methods of chalcogen and nitrogen heterocyclic com-
pounds synthesis is an actual problem.

Setting the problem , we learn that chalcogen- balanced electrophiles, made by
diorganidchalcogenid oxidation on the nitrogen base, perform tandem joining-cycling
processes with ring closure. By this way a wide range of new chalcogen and nitrogen
heterocyclic systems may be received.

The first data of this work present the effectiveness of suggested ways. The research
of effective methods to make new bioactive chalcogen- balanced electrophiles are made
during the investigations for their involving by multiple linkage of carbon-carbon and
carbon- nitrogen.

Considering the structural variability of unsaturated substrates and electrophilyc
agents, the synthesis method might have rather general tendency.
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OCAYKIIEHUE [IMHKCOMEPYKALTHX
JIAMEJTbHBIX 3AUIATHBIX TOKPLITH
HA OCHOBE HEOPTAHWYECKUX

11 OPTAHWYECKUX CBSA3YIOLIVX BELIECTB
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ZINK CONTAINING LAMMEL DEFENCING
COATING PLATING BASED ON ORGANIC
AND NON-ORGANIC BINDING SUBSTANSES



HA3HAYEHME

OMUCAHUE

Kadeppa «lponssoacTBeHHas
6e30MacHOCTb, 3KOJIOTUA U XUMUAY
KoHTaKTHOE ninL0:

A.X.H., npoeccop B.U. HaymoB
TenedoH: (831) 436-43-21
E-mail: obchim@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Industrial Safety, Ecology and
Chemistry Department

Contact person: PhD in Technology
Science, Professor V.I. Naumov
Contact number: (831) 436-43-21
E-mail: obchim@nntu.nnov.ru

Yiep6 oT KOppo3uK BbIpaxaeTcs B NOTepe METasa UM BbIXOAE U3 CTPOS KOHCTPYK-
LMiA, YTO YACTO BEAET K 0CTaHOBKE NMPOW3BOACTB, BO3HUKHOBEHMIO TPAHCMOPTHbIX U
3KONOTUYECKMUX NpobNeM, a TaKxKe K IOACKUM noTepsM. MoTepu 0T KOPPO3UM MO JaHHbLIM
3apybexHbIX 3KCMEePTOB B MPOMBIWIIEHHO Pa3BUTbIX CTPaHax JocTuraioT go 5% ot BMM.

Mo 3ToW NpuyuHe nposefeHWe UccnefoBaHUN M pa3paboTKa aHTUKOPPO3UIHBIX
3alMTHBIX MOKPBITUI, XapaKTEPU3YIOLMXCA BbICOKOW 3aLMTHOW CMOCOBHOCTbIO, U3HO-
COCTOWKOCTbIO, afresvei U fpyrumMn QyHKLWOHANbHBIMU CBOWCTBAMU, He TpebyloLLnX
HaHECEeHWUs MPOMEXYTOUHbIX afre3nUBHbIX CJ10eB, AOPOrMUX CNOCOBOB aKTUBaLMW Mo-
BEPXHOCTU MeTanna UanM CUHTe3a akTUBHbIX (PYHKLMOHANbHBIX FPYyNn NPeAcTaBaseT Kak
HayYHbI, TaK U NPAKTUYECKUI NHTEpeC.

B koHLe XX BeKa 3a pyOexoM WHpPoKoe pacnpoCTpaHeHne NoayYuImu LUHK-NamesbHble
(YelyiyaTble) NOKPLITUS HA OCHOBE OKCUAHO-CTEKNSIHHLIX MaTpuy. [ns PO 310 HOBBI
M MPAKTUYECKM HEWU3BECTHbIN BUA NOKPBITUA, TaK KaK OTKpbITble nybaukauum u3-3a
KOMMepyecKux coobpaxeHuil B 3apy6exHOil neyaTn oTCyTCTBYIOT.

JlamenbHble NOKPLITUS UMEIOT PAL BaXHbIX NPEUMYLLECTB MO CPABHEHUIO C JpYrUMU
BUAAMU MOKPBITUIA: BbICOKAS 3alyMTHAs CNOCOOHOCTb, 3KONOTMYECKas YMCTOTA, NPOCTas
TEXHOJIOTUS HAHECEHUS, OTCYTCTBUE HABOLOPAXMNBAHMUA CTIbHOM OCHOBbI, BO3MOXHOCTb
HaHeCEeHUs TOHKMX 3aLUMTHbIX CNOEB MPAKTUYECKMU Ha Ntobble MaTepuansl, OTCYTCTBUE
CTOYHBIX BOA M 60Nee HU3Kas CTOMMOCTb MO CPABHEHUIO C «FOPAYUMU» U rajibBaHKUye-
CKMMM BMIAMM 3aWMUTHBIX MOKPLITUN.

Ha kadeppe «Mpon3BoacTBeHHas 6€30NacHOCTb, IKOJOTUSA U XUMUA» UHTEHCUBHO
BeAyTCA UCCNeL0BaHNA NO pa3paboTKe NamesbHbIX NOKPLITUIA HA OCHOBE HeopraHuye-
CKMX 1 OPraHUYecKMX CBA3YIOLLNX, U YIKE NepBbIe Pe3ysbTaThl B HACTOALLEE BPEMS HALLM
cBoe npumeHeHue B npombiwnenHoctn (000 «3UM», r. TonbaTTy, Camapckas o6a.; 000
«Yuctole TexHonorum» r. Koneick, Yenadburckas o6n.; 3A0 «MKTBA», r. NMensa; 000
«3Inbmawy, r. H. Hoeropoa; 000 «XumcuHTE3» I. [I3epKMUHCK), TaK KaK pa3paboTaHHble
NOKPbLITMA 06/1a1aI0T KOMMNEKCOM MONIOKUTENbHBIX NOTPEOMTENLCKMX CBOICTB, @ UX 3a-
WNTHAs cNocoBHOCTL B 5-8 pa3 NpeBOCXOAUT rafibBaHUYeCKUe NOKPLITUA WU MOKPbITUS,
MoJlyYeHHble HAHECEHMEM U3 PacniaBoB.

Corrosion damage includes metal loss or setting up breakage causing an industrial
collapse, transport or eco problems, and human casualities. Corrosion damage loss is
about % GDP in industrial- developed foreign countries.

Investigating and anticorrosive coatings development is actual by this reason. It
is essential to get materials with high coating qualities, adhesion, duralibility with-
out any adhesive interlayers, expensive surface activating methods, active functional
groups synthesis.

At the end of XX century the zinc lamellar coatings based on oxidic-glass matrix
were widespread abroad. This is a new unfamiliar coating in Russia as there is no open
publications in commercial foreign magazines.

Lammar coatings have a range of important features compared to other types:
high protective capacity, ecological clearence, simple coating technology, absence of
hydrogen charging of steel base, thin coating possibility for any material, abcence of
waste waters, low cost compared to «hot» or electroplating coatings.

Industrial Safety, Ecology and Chemistry Department develops lammar coatings
on organic and non-organic bindings. The results have already been used for Industry
(LLC «ZIP», Tolyatti, Samara region; LLC «Pure techniques» in Kopeisk, Chelyabinsk
region, JSC «PKTBA», Penza, LLC «Elmash» in Nizhny Novgorod, LLC CHEM-synthesis in
Dzershinsk). The developed coatings is 5-8 times more better than coatings made by
alloy application.
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OXIDATION CATALYST



OBJIACTb MPUMEHEHWA

ONMUCAHME

Kadeppa «TexHonorus
OpPraHNYecKnX BeLLecTB»
H3epKUHCKUI1 NOIUTEXHUYECKUIA
uHcTuTyT (bunuan HITY

um. P.E. AnekceeBa)

KoHTakTHOE Nnuuo0:

A.T.H., npodeccop C.M. laHoB
TenedoH/dbakc: (8313) 34-06-93
Mo6.: +7 906 352-61-97

E-mail: lunin_lexey@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Organic Substances Technology
Department

Dzerzhinsk Polytecnical Institute

(branch NNSTU named after Alexeev R.E.)
Contact person: PhD in Technology
Science, Professor S.M. Danov

Contact number: (8313) 34-06-93
Mob.: +7 906 352-61-97

E-mail: lunin_lexey@mail.ru

Katanusatop [iM-1 MoXeT ObITb UCMONB30BAH B NpoLECcax KNUAKODA3ZHOTO OKUCHEHUS
yINeBOAOPOAOB (aNKaHOB, alKEHOB, apPOMATUYECKNUX COEAMHEHNIA) C NCMNONb30BaAHUEM B
KauyecTBe OKUCIUTeNs BOSHOIO PacTBOpPa NEPOKCUAA BOZOpoAa. [paHynupoBaHHas Gopma
karanusaropa [11-1 no3BonseT MCNONb30BaTL €70 B HEMPEPbIBHBIX NPOLeccax XuaKodas-
HOTO OKWUC/IEHWS B PeaKTopax C HEeMOABMKHbIM (CTaLMOHAPHbLIM) CNOEM KaTanu3sartopa.

Katanusatop [M-1 nonyyeH Ha kadeppe «TexHONOrMA OpraHMYyecKuUx BeLecTB»
[3epxuHckoro nonutexHuyeckoro uHctutyta HITY um. P.E. Anekceesa. l1o cBoeit cTpyk-
Type Karanu3arop [if1-1 apnserca GpopmoBaHHbIM cuankanutom TutaHa (1S-1) n moxer
ObITb NPUTOTOBNEH B BUAE LMIUHAPUYECKUX TPaHyn, Konel, TabneTok, chep v T. 4. Ero
“CNoJIb30BaHME B NPOLECCAX OKUCIEHUS YITIEBOLOPOAOB 06eCNeyYnBaET BbICOKYI) KOH-
BEPCMIO UCXOLHOTO CbipbA U CENEKTUBHOCTb B LieNieBble MPOAYKTbI B KMATKUX» YCNOBUAX
(atmocepHoe pasneHune, Temneparypa = 60°C). Mo cBOUM KaTanUTUYECKMM M 3KCNyaTa-
LMOHHBIM XapaKTepucTukam katanusarop [-1 nonHocTblo ynoBneTBopseT Tpe6oBaHUAM,
NpefbABAAEMbIM K NPOMbILWAEHHO MCMONb3YeMbIM KaTanu3atopam.

Kartanu3satop okucnenus yrmesogopogos [iM-1 3awuweH nateHtom PO N2 2417837.

DP1 catalyst may be used for liquid phase oxidation processes (alkane, alkene,
aroma links) with an oxygenated water as an oxidizer. Granular form of catalysts is
suitable for using it in ongoing liquid phase oxidation processes of reactors with static
catalyzing layer.

DP1 catalyst is made by Organic Substances Technology Department in Dzerzhinsk
Polytecnical Institute (branch NNSTU named after Alexeev R.E.) It has molded titanium
silicate structure and may be produced as grains, piles, spheres e.t.c. Its including into
oxidation of hydrocarbons provides with high conversion of feed materials and sorting
to items in «soft» terms (temperature ~ 60°C, standard pressure). It is almost suitable
for industrial catalyst by the qualities.

DP1 catalyst is maintained by the patent RF N2 2417837.
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TEXHOJIOI'MA CKOPOCTHOT'O MEOHEHHUA
PE3OHATOPOB 13 AJIIOMUHNUA
1 ETO CIIABOB

SPEED BRAZING TECHNOLOGY FOR
ALUMINIUM AND ALLOYED RESONATORS



OBJIACTb MPUMEHEHKA N3aenus TouHoi TeXHUKM M npubopocTpoeHns (pe3oHaTopel, kopnyca CBY npubopos
W p.), CTPOMTENbHbIE KOHCTPYKLMM (Npoduam, KOHCoNM 1 ap.).
TexHONOrMA UcnbiTaHa Ha paae NPefnpuUATAIA U NOATOTOBNEHA K BHEAPEHWUIO B Npo-
“3BOJACTBO.

OMUCAHUE TexHonorus obecneunsaert:
= BbICOKYIO afire3ui0 MeLHOro NOKPHLITUS Ha aNOMUHUEBOIN OCHOBE;
= BbICOKYIO PAaBHOMEPHOCTb C105i MEfU;
= BbICOKYIO 3/I€KTPONPOBOSHOCTb U NASEMOCTb NOKPLITUS;
= BefleHWe NpoLecca Npu NOHWKEHHOM HANpPsKEHUH;
= BO3MOXHOCTb BEAEHUS NPoLecca aHOLMPOBAHUA U MEAHEHUS B OfHOI BaHHE.

TexHonorus nNo3BoNAeT 3HAYUTENLHO VIYYWNUTL Ka4yeCTBO U HAAEXHOCTb n3genuin,
COKpaTuUTb KOJINYECTBO NOATOTOBUTEJIbHbIX onepau,mﬁ n aBnaeTca yHMBepcaanoﬁ onsa
NPaKTU4eCKn BCeX CNnaBoB altOMUHUA.

Kadeppa «TexHonorus
3JIeKTPOXMMMNYECKUX NPON3BOACTB
M XUMUM OPraHMYeCKUX BelLecTBy»
KoHTaKTHble nuua:

K.T.H., goueHTt T.U. leBATKUHA,
A.T.H., npoteccop B.B. Poroxxux
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA Precise technical devices, equipment(resonators) , and building constructions (shapes,
console)
The technology has been tested in enterprises and suitable for industry implemen-
tation.
DESCRIPTION The technology provides:

= good adhesion of brass layer on aluminium base;
= good uniformity of brass layer;

» good surface conductivity and brazability;

m processing at low voltage;

= anodizing and brazing in one cell.

The technology is universal for all aluminium alloys. It provides quality, reliability
and less operating steps of technology.

Organic Substances Technology
Department

Contact persons: PhD in Technology
Science, Professor T.I. Devyatkina,
Professor V.V. Rogozhin

Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru
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MEMBPAHHBIE METOIBI PA3IIEJIEHNA
1 TTIVBOKOU OYMCTKY BELIECTB

MEMBRANE SEPARATING AND DEEP
SUBSTANCE PURIFICATION METHODS



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «HaHoTexHonOrum

1 6MoTeXHONOTUUY

KoHTaKTHOe ninyo:

A.X.H., npoeccop B.M. BopoTbiHLueB
TenedoH: (831) 4-360-361

E-mail: nbt@nntu.nnov.ru
http://www.nntu.ru/nbt

IMPLEMENTATION AREA

DESCRIPTION

Nanotechnology and Biotechnology
Department

Contact person: PhD in Chemistry
Science, Professor V.M. Vorotintsev
Contact number: (831) 4-360-361
E-mail: nbt@nntu.nnov.ru
http://www.nntu.ru/nbt

MpeanpuaTUAM XMMUYECKOTO, ra30B0ro U HedhTerasoBoro KOMMNEKca npeanaraerTcs:

= PEeasn30Barb 3aMeHy TPAAULMOHHBIX NPOLECCOB pPasfeneHns u 0UUCTKY (RucTUnns-
uus, copOums 1 Apyrux) Ha 3HeproahdeKTUBHbIe MEMOPAHHbIE NPOLECCH], peanu3oBaH-
Hble B HOBBIX TUNAx MEMOPaHHbIX MOAYNsAX, 06ecneynBaloLLmMX BbICOKYIO 3 HeKTUBHOCTL
OUYUCTKM OT WMPOKOTO Kpyra npumeceit;

® NOBbICUTb 3P HEKTUBHOCTL TPALULMOHHbBIX METOLOB OYUCTKU NYTEM UX COBMELLEHUS
C MeMOpaHHbIMU NPOLLECCaMM ra30pa3aeneHus.

Mem6paHHble METOLbI XapaKTEPU3YIOTCS BbICOKUM YPOBHEM MPOMBILIEHHO U KO-
NOTUYeCcKoil 6e30MacHOCTU, HU3KUMU YPOBHAMMU OTXOLO0B, IErKOI MacLITabMpPyEMOCTbIO.
OHM HapexHbl, NPOCThI B 3KCNJyaTaLMmn U IKOHOMUYHSbI.

BbinonHseTcs paspaboTka U NPOU3BOACTBO MHHOBALMOHHbIX BbICOKOTEXHOMOMMYHBIX
WHXUHUPUHIOBBIX PELIeHUt MO pa3feNeHnio U IyBoKoi 04MCTKE ra3oB.

PewweHbl 3afaum no ry6oKoi 04MCTKE: MOHOCHIAHa, aMMUaKa, TeTpadTopuaa yrepona,
aproHa, KCeHoHa u Apyrux ra3os. [peanaralTCa UHXUHUPUHIOBbIE PELLEHUS Ha OCHOBE
MeMOpaHHbIX METOAOB A/1A BbILENEHWs LUMOKCMUAA yrepoaa U3 MeTaHa, cTabunnsaumm
cocTaBa CMHTe3-rasa.

B 0cHOBY peleHunii NONOXKEeHbI pafuanbHblii MEMOPAHHbLIA MOAYNb, NO3BONSAIOWLNIA
[OCTUYb BbICOKUX MOKa3aTeneil no cTeneHu U3BNEYEHWUs NPOJYKTa U pa3paboTaHHble
Ha ero OCHOBe TPEXMOAYNbHbIN Kackad Tuna «HenpepbiBHas MeMOpaHHas KONOHHAY,

[ByXMOAYNbHBIA MEMOpPAHHbLIA annapat C NUTaWKUM pe3epByapoM, MeMOpPaHHbI
annapar ¢ MUMNyNbCHbIM BBOLOM W 0TGOPOM ra30BbiX KOMIOHEHTOB U pyrue.

0il and gas enterprises are suggested to:

» change traditional distillation methods to power saving membrane processes. They
are presented by new membrane modules, providing with high clearance efficiency;

= raise the efficiency of traditional clearance method combining them with mem-
brane gas separation methods.

Membrane methods have high level of industrial and ecology safety , low waste
level, easy scalability.

They are reliable, simple and safe.

Innovative engineering solution development on gas separation and clearance is
performed.

The solution for deep clearance (monosylan, ammiac, carbon tetraftoride, argon,
xenon) was found.

Engineering solutions based on membrane methods for carbon dioxide purification
out of methane.

All the solutions are based on the membrane module, making possible to have high
efficiency in product purification as well as developed 3-module tandem «0Ongoing
membrane leg».

Besides this type there are 2— module membrane device with power block, membrane
device with impulse input and gas selecting e.t.c.
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SOFTWARE PACKET FOR MATHEMATICAL
SIMULATIONTHE PROCESS IN CHEMICAL

POWER SOURCES



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «TexHonorus
3NIeKTPOXMMUNYECKUX NPON3BOACTB
M XUMUM OPraHNMYeCKUX BelLecTBy»
KoHTaKTHble nuua:

A.T.H., npodeccop H0.J1. TyHbKoO,
K.T.H., goueHt 0.J. Ko3uHa
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Organic Substances Technology
Department

Contact persons: PhD in Technology
Science, Professor Y.L. Gunko,
Assistant Professor 0.L. Kozina
Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

Co3paHne XMMUYECKMX UCTOYHUKOB TOKA C BBICOKUMMU VAENIbHbIMW XapPaKTEPUCTUKAMMU,
mogenuMpoBaHue npoueccoB B NOPUCTbIX 3NEKTPOAAX, ONTUMU3ALUA TEXHONOTNUN N3T0-
TOBJIEHUA 3NEKTPOAOB XUMUYECKUX UCTOYHUKOB TOKa.

Co3paHue HOBbIX TUMOB LENOYHBIX MCTOYHUKOB TOKA C 6€3/1aMesbHbIMU NONOKUTENbHBIM
1 OTPULLATENbHBIM 31€KTPOAAMU ABNSAETCSA OYEHb AJIUTENLHBIM U TPYLOEMKUM NPOLECCOM.

[ins yckopeHus pa3paboTKU HOBbIX TUMOB WENOYHBIX AaKKYMYNATOPOB U pacyeTa
3apALHbIX U Pa3psALHbIX XapaKTePUCTUK UCTOYHUKOB TOKA NMPU PasfUYHbLIX YCNOBUAX
3KCM/IyaTaLun CO3LaH NAKeT KOMMbIOTEPHLIX MPOrPaMM.

Making chemical power sources with a high specific performance, modeling the
processes in porous electrodes, improving the way of chemical electrodes making.

Making a new type of alkaline power source is a long and hard process. To speed
up the new accumulators developing the software packet was made. It may compute
discharge characteristics of power battery at different operating terms.



LN HITY

" 4

HAHO®WJIBTPEI 3 BBICOKOYMCTOI'0
OUOKCUOA KPEMHUA

NANOFILTERS MADE WITH HIGH
PURITY SILICON DYOXIDE



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadepnpa «HaHoTexHoNOrUM

1 6MoTexHoONOrUU»

KoHTakTHOe niuLo0:

A.X.H., npoeccop B. M. BopoTbiHueB
Tenacdon: (831) 4-360-361

E-mail: nbt@nntu.nnov.ru
http://www.nntu.ru/nbt

IMPLEMENTATION AREA

DESCRIPTION

Nanotechnology and Biotechnology
Department

Contact person: PhD in Technology
Science, Professor V.M. Vorotintsev
Contact number: (831) 4-360-361
E-mail: nbt@nntu.nnov.ru
http://www.nntu.ru/nbt

MpepHasHayeHbl Ana rMyboKoi 0YNCTKM PA3NIMYHbIX CPef: arpecCUBHbIX ra3os, Op-
FaHUYeCKUX W HEOPraHUYECKUX XUAKOCTEN, a TaKXKe JIErKonnaBKUxX METannoB (TUTU,
KagMWii, rannuit u 7. f.) n metannonpos (cepa, ceneH u . f.)

My6uHHbIE GUALTPEI U3 HAHOMOPUCTOTO [UOKCUAA KPEMHUA MOJYYEHbl METOAOM
naameHHoro ra3oasHoro OKMCIEHUs BbICOKOUYUCTOrO TETPAXNOPULA KPEMHUS (YPOBEHD

4nctoTbl 99,9995%).

CymmapHoe copepxaHue
npumecen MeTannos

(Ag, AL Ca, Co, Cu, Fe, Ni, Pb, Sn, Ti)
Mopucroctb

Pabouuii nepenap faneHuit
Pabouune Temnepartypsl

[MaTeHTHas yucToTa

[pon3BognTENbHOCTD
e 10 BOSE
e M0 aLeToHy
e 10 BO3YXY

meHee 10-5%macc.

10 85%

ot 0,05 go 0,5 Mla

o1 70 no 1000 K

MareHT PO N22038841 «Cnocob nonyyeHus
hunbTpyIOLEro MaTepuana U3 ABYOKUCH

KPeMHUA ANA OYUCTKM ra3oB U KUOKOCTeil»
para sblgayn 09.07.1995.

2,5 M3/(m%-4-MMMa)
7,0 M3/(m%4-MMa)
600,0 m3/(m2-y-MMNa)

3d)qJEKTVIBHOCTb OYNUCTKK OT B3BELEHHbIX YaCcTnl Cy6Ml/IKpO- MW HAaHOYaCTUL XapaKTe-
puU3yeTca Tem, 4To KOHUEeHTpauna 4actul, C AuaMeTpom 50 HM CHUXaeTca Ha TpU-NaTb NO-
PAAKOB M HAX0OUTCA HUXKE npefena O6Hapy)KEHMﬂ MeTo4a na3epH017| VNbTPaMUKPOCKONUN.

They are necessary for deep clearance of different of different agencies: aggressive
gases, organic and non- organic liquids ,low- melt metals (lithium, cadmium, gallium),

metalloids,

Deep filters with nano-porous silicon dioxide were made by flaming gaseous oxida-
tion of pure silicon tetrachloride ( clearance level 99,9995%).

Total sum of Impurities
(Ag, AL, Ca, Co, Cu, Fe, Ni, Pb, Sn, Ti)
Mopucroctb
Working pressure interval
Work temperatures
Patent clearence

Productivity
e by water
e by acetone
e by air

Less than 10-5%mass.

Max 85%

Min 0,05 max 0,5 MPa

Min 70 max1000 K

RF patent N22038841 «Cnocob nosnyyeHus
tbuneTpyloWwero matepuana u3 ABYOKUCH

KPEeMHUA 415 OYMCTKU ra3oB U KUAKOCTEN»
from 09.07.1995.

2,5 m3/(m?h-MPa)
7,0 m3/(m?h-MPa)
600,0 m3/(m?h-MPa)

Clearance effectiveness is characterized by reducing of particles number (Diameter
50nm) 3-5 times less. This concentration is not available for laser detecting.
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TEXHOJIOI'MA XUMUYECKOI'0 OCAKIEHNUA
TPEXKOMIIOHEHTHBIX CIIJTABOB
HUKEJIb-©0CP0P-BOP
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ELECTROLESS PLATING TECHNOLOGY FOR
TRICOMPONENT NICKEL-PHOSPHORUS-
BORIUM ALLOYS



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «TexHonorus
3NIeKTPOXMMUNYECKUX NPON3BOACTB
M XUMUM OPraHNMYeCKUX BelLecTBy»
KoHTaKTHble nuua:

A.T.H., npodeccop B.B. PoroxuH,
K.T.H., poueHt E.}0. AHaHbeBa
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor V.V. Rogozhin,
Professor E.Y. Ananyeva

Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

N3penns 3neKTPOHHOI TeXHUKM (KOpMyca WHTerpanbHbiX CxeM, TPaH3UCTOPbI, U30-
NATOPbI, METANIU3UPOBAHHbIE IAMENK) , U3AENNUS MALMHOCTPOEHUA (LUTOKM, TONKATENM,
3a[BMXKKM, 33KUMbI 1 Ap.).

TexHonorus no3sonseT:

e MONyYaTb METANIMYECKME MOKPbLITUSA, 06NafaloLMe CBOMCTBAMU KaK MOKPLITHIA
HUKeNb-60p, TaK U MOKPLITUI HUKeNb-hocdop;

e CYLLECTBEHHO PacWMpUTL 0671aCTU NPUMEHEHNSA TaKUX MOKPbITUA;

e M0Jy4aTh MOKPHITUA U3 NOBLIX CTAHAAPTHLIX PACTBOPOB XMMUYECKOTO HUKENMPO-
BaHWs.

MonyyeHHble NOKPLITUA OTNUYAIOTCA BbICOKOI TBEPAOCTHIO U U3HOCOCTOMKOCTBIO, TEP-
MOCTOWKOCTbIO B BO3JYLWHOM aTMOcdepe, CNocoOHOCTbIO K Naitke U cBapKe 1 o6naaatoT
BbICOKUMU 3aLUMTHBIMW CBOMCTBAMU NPOTUB KOPPO3UU.

Electric devices (boards, transistors, dielectric plate, lamellas ), machine building
items (pusher, latch, clip, e.t.c)

The technology is suitable for:

o making metal surfaces with qualities of nickel-borium and nickel-phosphorous
properly;

e boost the implementation area for such surfaces;

o make coatings with all standard nickel-plating preparations.

The received coatings have high hardness, durability, thermal stability in air, sol-
derability and high anticorrosion qualities.
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ELECTROPLATING TECHNOLOGY
FOR NICKEL-BORIUM ALLQOY PLATING
ON BOARD LANDS




OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdeppa «TexHonorus
3JIEKTPOXMMMNYECKMX NPOM3BOACTB
M XMMUMN OPraHUYeCKUX BeLLeCTBY»
KoHTakTHble ninua:

A.T.H., npodeccop B.B. PoroxuH,
K.T.H., goueHT E.l0. AHaHbeBa
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor V.V. Rogozhin,

Professor E.Y. Ananyeva

Contact number: (831) 436-83-73

E-mail: tep@nntu.nnov.ru

npOM3BO,IJ,CTBO neyaTHbIX NaaT pa3JIM4YHOro Ha3HavyeHus.
TexHonorms McnblTaHa Ha MHOFUX npeanpuAaTUAX U BHEAPAETCA B NPOU3BOACTBO.

TexHonorus no3sonseT:

= HAaHOCMTb MOKPbLITUA C PaBHOMEPHbIM pacnpefeneHuemM MeTanna no TojwWuHe B
OTBEPCTUAX U HA KOHTAKTHBIX NolWaaKax;

= NosyyaTh 61ecTsLLMe B TOHKUX CNOAX MOKPLITUA CNJIaBOM HUKeNb-60p;

= MMETb HU3KOE yAeNbHOe U NepexofHoe 3eKTPUYECKOe CONPOTUBNEHNE NOKPLITUS;

® CHU3WTb TONLWMHY DUHULIHOTO 30J10TOTO MOKPLITUSA Ha Cloe HUKenb-60p 1o 1,5 - 2,0
MKM MW NONHOCTbIO YCTPAHUTb 30/10TO;

= obecneynTb NnpoBefeHne cOOpPoYHbLIX onepaumii Y3 ceapkoi.

BHe,qpeHme TexXHonornn nossonser CTa6VUWI3l/IpOBaTb nposegeHue C60p0‘{HbIX one-
paLLMVI Ha KOHTAKTHbIX NOLWaAKax U namenax nevyaTtHblxX nnat n YCTpaHUTb NOKPbLITUE U3
30/10Ta.

Different printed board production.
The technology was tested ad it is implemented into industrial process.

The technology is perfectly suitable for:

= making boards with uniform metal distribution in wholes and contact spaces;

= having a nikel-borium coatings with glitter in thin layers;

= having a low resistance of coating;

= reducing the thickness of final golden coating up to 1,5 - 2,0 mkm or avoiding
the gold;

» performing the assembling operations by ultra sound welding.

The implementation of this technology could regulate assembling operations, avoid-
ing gold covering.
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CTPYKTYpHasA cxema aBTOMaTU3aLuum npouecca nonyyenus sogopoaa / Scheme of Automatable process of Hydrogen formation

AUTOMATIZATION OF ELECTROLYTIC
HYDROGEN PRODUCTION SYSTEM



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdepnpa «ABTOMaTM3auus

M UH(OPMALMOHHbIE CUCTEMbIY
J3epXKUHCKUIA NOIUTEXHUYECKUIA
uHcTuTyT (bunuan HITY

um. P.E. AnekceeBa)

KoHTakTHOe niuL0:

A.T.H., npodeccop B.A. Caxkun
Tenedhon: (8313) 26-05-04
E-mail: avtomat@sinn.ru

IMPLEMENTATION AREA

DESCRIPTION

Automatization and Informational
Systems Department

DZERZHINSK Polytechnical Institute
(NNSTU branch)

Contact person: Professor V.A. Sazhin
Contact number: (8313) 26-05-04
E-mail: avtomat@sinn.ru

MpeanpuaTUs XUMUYECKOH NPOMbILNEHHOCTH, NPEANPUATUS IHEPreTUKU, Majble
npeanpusaTuUs.

TpeboBaHMA K CUCTEME aBTOMATM3aLMU: Npuem u 06paboTka MHGOPMALMM C [ATYMKOB;
BBOJ fLlaHHbIX C paboyero MecTa oneparopa; BbIBOZ M aHaNU3 faHHbIX N0 3aNpocy onepa-
TOPa; BblYUCIEHME PACYETHbIX NOKA3aTENEN; KOHTPOJIb U YYET COCTOSIHUSA TEXHONOTMYe-
CKMX 0OBEKTOB; CTabUNM3aLMUA TEXHONOTMYECKMX NAPAMETPOB; IOTUYECKOE YNpaBieHNE;
NpefCTaBNeHne AaHHbIX N0 00beKTaM; GOPMUPOBAHME OTYETHBIX LOKYMEHTOB.

Cuctema ynpaeneHus NpoLECCOM Nojly4yeHMs BOLOPOSA METOLOM 31eKTpou3a (Konu-
yecTBo curHanos: Al=80, AO=16, DI=76, D0=41) nocTpoeHa Ha 6a3e MUKPONpPOLLECCOPHOTO
koHTponnepa SIMATIC S7-412-2 v ofHol cTaHUMK pacnpepeneHHoit nepudepun ET200M.
Cucrema Busyanusaumu (WinCC v.5.1) pacnonaraetcs Ha AByX O4HOMO/b30BATENbCKMUX
cTaHumsx oneparopa ¢ LCD-MoHMTOpamMu Ans 3alyuThl OT MOLHBIX 3EKTPOMArHUTHbIX NOJNEN.
Ha nepBoii cTaHLMM YCTaHOBJEHO NpOrpaMMHoe obecneyeHune OTaeNeHUs 31EKTPOoIM3a
(0630pHbIN BUREOKALP U BUAEOKaAPHI 31eKTponu3epoB). Ha BTOpPOii CTaHLUM HaxoauTcs
00630pHbIii BUAEOKAAP W BUAEOKALPbl BCMOMOraTeNbHbIX TEXHONOrMYeCcKnx npoLeccos. B
C/ly4ae 0TKa3a OJJHOM M3 CTaHLMI onepaTopa MMeeTCs BO3MOXHOCTb NepeiiTv Ha ynpas-
NIeHUe NPOoLEeCcCcoM C Apyroii cTaHumu onepatopa. CBA3b Mexay CTaHLUAMM onepaTopa 1
KOHTPOJUIEPOM OCYILECTBAAETCS C UCNONb3oBaHUeM cetu MPI, a mexay KOHTponnepom
W CTaHumel pacnpegeneHHoi nepudepun no cetu Profibus-DP.

Chemical, Energy or small-size enterprises.

Control system requirements: data input and processing from sensors; data input from
operator’s work place; data output and analysis by operator’s requirement; calculating,
technical state control, technical parameters stabilizing, logic control; presenting object
data; reporting in documents.

Control system of electrolytic hydrogen formation is based on SIMATIC S7-412-2
controller and one distributed peripheral station ET200M. Visualizing system (WinCCv.5.1)
is located on 2 1 user stations with LCD monitors for strong electro magnetic defense The
first station has electrolitic separation software ( search video and electrolytic video).
The second one also has search video and additional technology process video. In case
of breakage the control might be performed from any station. Interjection betweem
station and controller is made via use of MPI network, but the connection between
distributed peripheral station and controller is made by network cetu Profibus-DP.
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OBJIACTb MPUMEHEHKA

OMUCAHME

000 «HTL, HOBbIX TeXHONOTMI»
KoHTakTHOE nuuo:

K.X.H. A.B. BopoTbiHLEB

TenedoH: +7 903 946-74-77

E-mail: stc.newtechologies@gmail.com

IMPLEMENTATION AREA

DESCRIPTION

LLC Research and development
innovative centre

Contact person: PhD in Chemistry
Science A.V. Vorotintsev

Contact number: 7 903 946-74-77
E-mail: stc.newtechologies@gmail.com

Mpeanpuatua xummyeckoi n Hedtexumnyeckoit otpacan (000 «PycBununy» u apyrue),
BbICLUME YyeBOHble 3aBefeHus, aHanUTUYeckue nabopatopum.

000 «HTL, HoBbIX TEXHONOTMI» — 3TO Manoe MHHOBALWOHHOE NpeanpuaTUe, Co3aaH-
Hoe B 2011 ropy B Lenax NpakTMYECKOro NPUMEHEHNA pe3ynbTaToB UHTENNeKTYaNbHO
peatensHoctn HITY.

OcHoBHOE HanpaBsneHWe [eATeNbHOCTU KOMNAHUK — pa3paboTka 1 CO3[aHNe COBPEMEH-
HbIX MHOTO(YHKLMOHANbHbIX Fa30BbIX CUCTEM HaMycKa AN aHaNMTUYECKUX KOMMNIEKCOB Ha
6a3e ra3oBbix xpomatorpactos, xpomato-Macc-cnektpometpos, MK-Pypbe-crnektpomeTpos
U ApYrux HayyHbix npubopos. 000 «HTLL HOBLIX TEXHONOrMIA» TaKKe 3aHMMAETCA pas-
paboTKoil HOBbIX METOAMK ANA BbllleyKa3aHHbIX METOLOB AUATHOCTUKMU.

Kpome npopaxu cucrem razosoro Hanycka 000 «HTL, HoBbix TexHoNOrMit» Npepnaraet
CBOMM 3aKa3uyuKaM yCyru no obCayXMBaHUIO 3TUX CUCTEM MyTeM 3aKOYeHUs [ONro-
CPOYHbIX KOHTPAKTOB, @ TAKXE YCNIYTU MO 3KCMNepTU3e NOJOBHbIX CUCTEM.

0il and petrochemical enterprises, universities, laboratories.

LLC Research and development innovative centre is a small sized enterprise established
in 2011 for practical implementation of university results. The main company profile is
the development and production of gas lapping systems for analytical complex, based on
gas chromatograph, mass spectrometer, and other devices, LLC Research and development
innovative centre is dealing with new methods developing for these diagnostics. LLC
Research and development innovative centre suggests selling of gas lapping systems
and their servicing by signing a long- term contracts as well as expertizing service.
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OBJIACTb MPUMEHEHKA

ONUCAHME

Kacdepnpa «TexHonorus
OpraHUYeCcKUX BelecTBY,
J3epXKUHCKUIA NONIUTEXHUYECKUIA
uHcTuTyT (hunuan HITY

um. P.E. AnekceeBa)

KoHTakTHOE nuuo:

A.T.H., npodeccop C.M. laHoB
TenedoHbi: (8313) 34-06-93,
34-71-66

E-mail: Margyn@yandex.ru

IMPLEMENTATION AREA

DESCRIPTION

Organic Chemistry Technology
Department

Contact person: PhD in Technical
Science, Professor S.M. Danov
Contact numbers: (8313) 34-06-93,
34-71-66

E-mail: Margyn@yandex.ru

Katanusartopbl npegHasHayeHbl Ans NpoLEeccoB:

1. n30Mepu3aLMA YIeBOJOPOJOB U BEH3UHOBLIX PAKLMIA — NOBbILEHNE OKTAHOBOTO
yncna 6eH3nHOB;

2. rupparauus, jerugparaums;

3. HUTPOBaHME apOMATUYECKNUX COEQUHEHUI;

4. npouecchl 3TeputuKaLum U nepeatepuduKaLmm KUCNOT U 3GUPOB: NPOU3BOACTBO
610AM3eNbHOTO TONMBA; NPOU3BOACTBO NnacTuduKaTopos (ankundTanatsl 1 Ap.); npo-
“3BOACTBO 3MpoB (MeT)aKpUNOBOI KUCIOTbI (MOAMMEPHbIE MAaTepuasbl, NPUCAaKM Ans
HedhTenpoAyKTOB); NPOWU3BOACTBO afKunaueTaTos (pacTeoputenu) u ap.;

5. noly4yeHue NpocTbix 3UPOB: NPON3BOLCTBO OKTAHOMOBBIWAWMX NPUCALKOK K OeH-
3uHam (MTB3, 3Tb3); nepepaboTka 0TX0A0B cnMpToBOro Npou3soacTea (AMunTb3) u ap.;

6. nonyyeHne N-3aMelleHHbIX aKpUNAaMULOB — UCXOQHOE Cbipbe AN MOJYYEHUSA
«YMHBbIX MONMMEPOBY, NPUCAAOK AN HeTeNpPOaYKTOB;

7. npoLecchl ankuaMpoBaHus 1 op.

CylecTBEHHYI YaCTb BCEX XMMUYECKUX MPOLECCOB COCTABAAIOT MPOLECChI, KaTanu3u-
pyemMble Kucnotamu (HUTpPOBaHWe, 3TepudUKaLUA, TMApaTaLuUs, feruapaTaLmus, KoHAeH a-
LM, aNTKUIMPOBaHWe U MHOTUe Jpyrue). B HacToswee Bpems B 6ONbIWNHCTBE CyYaes B
LaHHbIX POLECCax UCMOJIb3YIOTCA FOMOTEHHbIE KUCTIOTHBIE KaTan3aTopbl — MUHEpPasibHble
Kucnotsl, apuncynbdokucnotel 1 ap. OAHAKO MCNONb30BaHUE TAKUX KATaNM3aTOPOB
XapaKTepU3yeTCs CyWeCcTBEHHbIMY HEAOCTATKAMU TEXHONOMMYECKOr0, 3KOHOMUYECKOTO
1 3KONIOrMYECKOro nnaHa.

Karanusatopel cepun COLL asnatotca tBepgodasHbIMU «CYNepKUCNOTHBIMUY KaTa-
Nn3aTopamu Ha O0CHoBe CynbhaTMPOBAHHOIO JMOKCMAA LMPKOHUA. KaTanu3atopsl Bbi-
MYCKAOTCA B HECKOMbKUX TOBApPHbIX hopmax: nopowwkoobpasHelit (CAL-1), HaHeceHHbIN
Ha Bbicokonopuctele Hocutenu (CAOL-2), rpanynuposanHbiin (CAL-3). Cuna KMcnoTHbIX
aKTMBHbIX LleHTpoB KaTanu3artopos CAL no wkane [ammeTa npeBbiwaeT 3HayeHue -16, 4to
B 10000 pa3 Bbiwe cuibl 100%-it cepHoit kKncnotsl. Katanusatopsl 061agatoT BbICOKOI
XUMWUYECKOW U TEPMUYECKOIN CTAabUIbHOCTbIO, 06EeCNeYnBaIOT BbICOKYIO aKTUBHOCTb B
TeyeHue ANUTENbHOrO CPOKa UX CAYKObI.

Wcnonb3oBaHue katanusartopos CLL no3BonseT ycTpaHUTb HEAOCTAaTKU TPAAULIMOHHbIX
KUAKoda3HbIX KaTanusaTopos, obecneynBaeT ynpoleHe peakLMoHHOro y3na 1 y3na
BbIfi€NeHMs TOBAPHbIX MPOAYKTOB, BbICOKYIO CENEKTUBHOCTb NMPOLEccoB, 6onee BbiCOKOE
KayeCTBO TOBAPHbIX NPOAYKTOB, COKPALLEHME KOJIMYECTBA OTXOL0B.

Catalysts are necessary for the following processes:

1. ion and gasoline fraction isomerization - raising gasolines octane number;

2. hydrotation , dehydrotation;

3. aroma components nitriding;

4, Etherifying the acids and ethers: biodiesel fuel production, plastificator produc-
tion, acrylic acid ethers production, solvent production;

5. Simple ethers production: octane number -raising agent production (MTb3, 3Tb3);
recovering alcohol producing wastes (AmunTb3) e.t.c.;

6. Formating N-substituted acrylamide as feed raw for smart polymers;

7. Alkylation processes.

The main part of all chemical processes are acid catalyzed processes (nitriding,
etherification, hydrotation, condensation, alkylising e.t.c .Nowadays homogenic acid
catalysts are used for them- mineral acids, acrylsulphoracids and others. But these
catalysts have ecological disadvantages.

COLlgroup catalysts are solid phased super acid catalysts based on sulfured zirconium
dioxide.

Catalysts are produced in several trade forms: powder, put on high porous surfaces;
granulated. The strength of active acid centers is over -16, that is 10000 times strong
than 100% sulfur acid.

Using the CAL, catalysts makes it possible to avoid defects of usual catalysts, providing
with high process selectivity, reaction unit simplifying, waste reducing.
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TEXHOJIOTUH T1I0JIVUHEHNUA

3IIOKCUIHEIX COENVHEHNU
(ITATEHT RU 2422360)

EPOXIDE SUBSTANCES

PRODUCING TECHNOLOGIES
(PATENT RU 2422360)



OBJIACTb MPUMEHEHKA

OMUCAHUE

Kacdepnpa «TexHonorus
OpraHMYeCcKUX BeLLecTB»,
J3eprKUHCKUIA NONIUTEXHUYECKUIA
uHcTuTyT (hunuan HITY

um. P.E. AnekceeBa)

KoHTaKTHOE nuL0:

A.T.H., npodeccop C.M. laHoB
Tenedon: (8313) 34-06-93
E-mail: epoxide@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

Organic Chemistry Technology
Department

Dzershinsk Polytechnical Institute

Contact person: PhD in Technical
Science, Professor S.M. Danov

Contact number: (8313) 34-06-93

E-mail: epoxide@mail.ru

Okucm OJ'IEd)VIHOB, TaKUe KaK OKCUA nponuneHa, anuxnoprugpuH n muunpon AsnatTca
BaXHbIMW NPOAYKTaMW OCHOBHOIO OpraHNU4YecKoro CuMHTe3a. 06na,u,aﬂ pAAOM LEHHbIX
CBOWCTB, OHU HaxopaT LWWNPOKOE NpUMEHEHUE U NpeacTaBnAoT co6oil BaxHoe npome-
XYTOYHOE 3BEHO B LienoyKax 60oNbILIOro yncna KPYNHOTOHHAXHbIX CUHTE30B NONy4YeHUA
OpraHu4yecKux sellecTs. npO}J,yKLI,Mﬂ, nony4yaemas Ha ero oCHOBe, ABNAETCA BOCTpe60-
BaHHOM BO MHOTMUX oTpacnAax NPOMbILWNEHHOCTH.

B ocHoBe pa3paboTaHHbIX TEXHOJOTUM NEXUT MUHHOBALMOHHBIA, 3KOJOFUYECKN YNCTbIA
W NepcneKTUBHBINA CNOCo6 NoyYeHUs YKasaHHbIX IMOKCULHbBIX COEAUHEHUI, OCHOBAHHBIN
Ha OKMCNEHUW COOTBETCTBYIOWMX 0NnedMHOB NEPOKCMOM BOAOPOAA HA reTeporeHHOM
KaTanusatope B XuaKkon dase.

OTAnYmMTENbHOM 0COHEHHOCTBIO 3TUX NPOLLECCOB ABNAETCH TO, YTO OHU NPOBOJSATCSA NpU
yMepeHHbIx Temnepatypax (30-60°C), HeBbICOKUX faBneHusx (3-8 aTm.), B NpuCyTCTBUM
reTeporeHHOro Katannsaropa, obecneynBatolLero BbICOKUI BbIXOL LENeBOro NpoayKTa.
Kpome Toro, AaHHble npouecchl NpUBAeKaTeNbHbl U C IKONOTUYECKOI TOUKM 3peHus, no-
CKOJTbKY OCHOBHbIM MOGOYHbLIM MPOJYKTOM ABASIETCA BOAA.

Peanusauus gaHHOro HanpaBneHWs CTana BO3MOXHOM 6narosaps papaboTaHHOMY
Hamu BbICOKO3(hEKTUBHOMY rpaHyNMPOBAHHOMY KaTann3aTtopy Ha OCHOBE HaHOYacTuL,
TUTaHCOAepKaLLero Leonura.

Mo cpaBHEHUIO C CYWECTBYIOWNMI aHaNoraMu BHeapeHWe nofoOHbIX TEXHOOr Wil
NO3BONAET YMEHbLWUTL 06bEMbI CTOYHBIX BOA HA 70-80% U 3HepronoTpebneHue Ha 35%.
Kpome Toro, co3gaHue Takux NpOMbILWAEHHBIX YCTAHOBOK 00x0anTCs Ha 25% felueBne no
CPaBHEHUIO C 06bIYHBIMY (TUAPONEPEKUCHBIMUM) BAPUAHTAMU, YTO OOYCIIOBNEHO MeHbLUEN
noTpeGHOCTbI0 B UH(PACTPYKTYpe, MEHbILEN NOWALbI0 OTYYXAEHUSA U UCNONb30BaHUEM
MPOCTbIX BULOB ChipbA.

Olefin oxides (propylene oxide, glycerol) are important products of organic synthesis.
They are suitable for large -volume organic synthesis. Products that are formatted on
its base, are very popular in many industrial areas.

The method bases on the innovative, ecologically pure and promising way of re-
ceiving the epoxy compounds. The method is in oxidation by hydrogen peroxide in
heterogenic liquid catalyst.

These processes are performed at moderate temperatures (30-60°C), mid pressures
(3-8 at), with a heterogenic liquid catalyst, provided with high productivity. This is
suitable for Ecology as the main secondary product is water.

This method is possible to perform due to developed granulated catalyst based on
nano-particles of titanium zeolit.

Compared to present analogs, the implementation of similar technologies makes it
possible to reduce water wastes to 70-80% and energy consumption to 35%. Besides,
building this industrial settings is 25% Cheaper than usual variants. This is possible
due to less need of infrastructure, smaller right-of-way zone and simple materials usage.
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TEXHOJIOI'YA XUMWYECKOI'O OCAXIOEHNUA
CIIJIABOB HUKEJIA HA KOMMYTALIMOHHBIE
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MICROSTRIPE BOARDS ELECTROPLATING
TECHNOLOGY FOR NICKEL ALLOYS



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdeppa «TexHonorus
3JIeKTPOXMMMNYECKUX NPON3BOACTB
M XMMUM OpPraHMYeCcKUx BeLLecTB»
KoHTaKTHble nnua:

A.T.H., npodeccop B.B. PoroxuH,
A.T.H., npoeccop M.I. MuxaneHko
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor V.V. Rogozhin,
Professor M.G. Mihalenko

Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

N3penns aneKTPOHHOW TEXHUKW (MUKPONNaThl, TPAH3UCTOPbI, MHTErpasbHble MUKPO-
CXembl 1 gp.)

TexHONOrMA McnblTaHa Ha MHOTUX NPeANpUATUAX U BHELPEHa B NPOU3BOACTBO Ce-
PWIAHOW NpOAYKUMU.

TexHonorus obecneunsaert:

= BbICOKYIO afre3unio noKpbITUit;

= CBAapMBAEMOCTb U NAsSeMOCTb NOKPBITU;

= HWU3KOE yaenbHOe U NepexofHOe 3NeKTPOCONpOTUBIEHME;
= COXpaHeHue CBOMCTB NOKPLITUS BO BPEMEHMU.

I'IpM NOKaNbHOM XMMUYECKOW MeTannm3aymm rapaHTUpyeTca COXPaHHOCTb YETKOCTU
rpaHnL, pUCYHKa CXEMbI. nOﬂyHEHHbIe NOKPbITUA HAa HEKOTOPLIX U3AENNAX NO3BONAIOT
YCTPAHUTb NOKPbITUA U3 30/10Ta U €ro CnJiaBoB. anMeHHEMbIe PacTBOpbl HE arpecCuBHbI
K OCHOBaM.

Electric devices and engineering items such as micro boards, transistors, integral
micro schemes. This technology was tested at many enterprises and successfully im-
plemented into the mass producing.

The technology is suitable for:

» high adhesion of plating coating;

= low resistance at minimal coating thickness;

= high conductivity and brazability;

» temporally keeping the coating qualities.

Good uniformity of plating gold on different pieces makes it possible to reduce gold
charge due to its less thickness.

An image definition will be good at the local electroplating. Some types of coating
may provide surface with avoiding gold coatings. Used preparations are not aggressive
for bases.
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TEXHOJIOTMA XUMUYECKOI'O OCAXEHUA
CIIJIABOB HUKEJIb-BOP

ELECRTROLESS PLATING TECHNOLOGY
FOR NIKEL-BORIUM ALLOYS



OBJIACTb MPUMEHEHKA N3aenus 3neKTPOHHOI TEXHUKM U MPUBOPOCTPOEHUS (YMN-PE3UCTOPbI, TPAH3UCTOPLI,
WHTErpanbHble MUKPOCXEMbI U ip.), 31€KTPOTEXHUKMN (M30NATOPbI, CUb(OHbI), MEANLIMHBI

(3nemMeHTbI 3HAOCKOMOB M APYrUX U3LENuit).
TexHonorus ucnbiTaHa Ha pafe NpeanpuATUi, BHeApeHa U BHepAeTCSA B NPOU3BOACTBO.

ONUCAHME TexHonorus obecneynsaert:
m CTOWKOCTb MOKPBITUA OKUCAEHUIO Ha Bo3ayxe npu t go 1000°C;
m BbICOKYIO PaBHOMEPHOCTb TONLWMHDbI;
= BbICOKYIO TBEPAOCTb U U3HOCOCTOMKOCTb MOKPbLITUSA;
m 13afeMOCTb MATKMMU W TBEPALIMU NPUNOAMM.

TexHONOrUs NO3BONAET YCTPAHUTL NANKY CEPEOPAHLIMKA NPUNOAMU HA HEKOTOPbIX
U3AENUAX INEKTPOHHON TEXHUKM U NPUBOPOCTPORHMUS.

Kacdeppa «TexHonorus
3JIEKTPOXMMMNUYECKNX NPOM3BOACTB
M XMMUMN OPraHUYECKUX BELLEeCTB»
KoHTakTHOE nuuo:

A.T.H., npodeccop B.B. Poroxux
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA Electric devices and engineering items such as chip -resistors, transistors, isolators,
bellows, medical endoscopes elements.

DESCRIPTION The technology is suitable for:
m corrosion-resistance in air at 1000°C;
= low resistance at minimal coating thickness;
» brazability with braze solder and fine solder;
= overall spread electroplating;
= high hardness and durability.

The technology implementation makes it possible to avoid silver welding solders
in some items processing.

Electrochemical Production Technology
and Organic Chemistry Department
Contact person: PhD in Technology
Science, Professor V.V. Rogozhin
Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru
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ELECTROPLATING NICKELING AND FINAL

HIGH-BU

D GOLD-PLATING TECHNOLOGY FOR

ELECTRIC DEVICES AND ENGINEERING ITEMS



OBJIACTb MPUMEHEHKA

OMUCAHME

Kacdeppa «TexHonorus
3JIeKTPOXMMMNYECKUX NPON3BOACTB
M XMMUM OpPraHMyYeCcKUx BeLLecTB»
KoHTakTHble ninua:

A.T.H., npodeccop B.B. PoroxuH,
K.T.H., poueHT E.T. UBalikuH
Tenedon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor V.V. Rogozhin,
Assistant Professor E.G. Ivashkin
Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

N3penus 3neKTPOHHON TEXHUKM W NPUOOPOCTPOEHUS (MUKPONNATbI, TPAH3UCTOPSI,
MHTerpanbHble MUKPOCXEMbI U Aip.)

TexHONOrMA McnblTaHa Ha MHOTUX NPeANpUATUAX U BHELPEHa B NPOU3BOACTBO Ce-
PWIAHOW NpOAYKUMU.

TexHonorus obecneynsaert:

= BbICOKYIO afire3uio 30/10TOT0 NMOKPbITUS;

= HU3KOE MepexofHOe COMPOTUBAEHUE NPU MUHUMANIbHOW TOMLMHE 3010TOMO MO-
KpbITUS;

m BbICOKYIO YyncToTy 3051073 (99,99%);

= BbICOKYIO 3/IEKTPONPOBOJHOCTb, NAAEMOCTb NOKPBITUS.

Bobicokas PAaBHOMEPHOCTb XMMNYECKOTO 30J10Ta Ha Pas3iNyHbIX OeTanax no3BojifeT
3Ha4YUTENbHO CHU3WUTb 3aTpaThl 30J10Ta 3a CHET CHUKEHUA €ro TOJILUHbI.

Electric devices and engineering items such as micro boards, transistors, integral
micro schemes.

The technology is suitable for:

= high adhesion of gold-plating coating;

= low resistance at minimal coating thickness;
= high gold clearance (99,99%);

= high conductivity and brazability.

Good uniformity of plating gold on different pieces makes it possible to reduce gold
charge due to its less thickness.



LN HITY
\” 4

TEXHOJIOI'VIAA TAJIBBAHUYECKOT'O
OCAXIOEHUA CIIJIABA HUKEJIb-BOP

ELECTROPLATING TECHNOLOGY
FOR NICKEL-BORIUM ALLOY



OBJIACTb MPUMEHEHKA

ONMUCAHME

Kadeppa «TexHonorus
3NIeKTPOXMMUNYECKUX NPON3BOACTB
M XUMUM OPraHMYeCKUX BelLecTBy»
KoHTaKkTHble nuua:

K.T.H., goueHT E.l0. AHaHbeBa,
A.T.H., npoeccop B.B. Poroxux
Tenedhon: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electrochemical Production Technology
and Organic Chemistry Department
Contact persons: PhD in Technology
Science, Professor V.V Rogozhin,
Professor E.Y. Ananyeva

Contact number: (831) 436-83-73
E-mail: tep@nntu.nnov.ru

N3penus aneKTpOHHO TEXHWUKN U TPUOOPOCTPOEHUS (TaMeNM UHTErPasIbHbIX MUKPO-
CXeM, NpOrpamMMmpyemble MUKPOCXEMbI, TPAH3UCTOPbI, CUNOBbIE AUOAbI U Ap.), U3LeNus
MalMHOCTPOEHMA (WITOKM TMAPOCUCTEM, CBEYUM 3XKMUraHWA 1 ap.).

TexHONOrMA McnblTaHa Ha MHOTUX NPeANpUATUAX U BHELPEHa B NPOU3BOACTBO Ce-
PWIAHOW NpOAYKUMU.

TexHonorus no3ponser:

m HAaHOCWUTb MOKPbITUSA C BBICOKMMU CKOPOCTAMU NPU PaBHOMEPHOM pacnpefeneHum
MEeTanna no TONIUHE;

= NoJlyyaTb GnecTalwme TepMO- U KOPPO3MOHHOCTOMKNE B TOHKUX CIOSX NOKPLITUS
CMNAaBOM HUKeNb-60p;

m YCTPaHuThL TepMoauddy3nio MeTanna oCHOBbl B QYHKLMOHANbHbIE C/IOU 3NIEKTPOH-
HOW CXeMbl;

m MMeTb HU3KOE YAeNbHOEe U NepexojHOe 3/IEKTPUYECKOe CONPOTUBIEHME MOKPLITUS;

m CHU3UTb TONWMHY DUHULWIHOTO 3010TOMO NOKPLITUA HA CNoe HUKenb-60p Ao 1,5 -
2,0 MKM;

BHe,qpeHme TexXHonornn nossonser CTa6VUWI3l/IpOBaTb nposepeHue C60p0LIHbIX one-
pau,m7| HEKOTOPbIX nsgenuin 3ﬂEKTpOHHOI71 TEXHUKWN N YCTPAHUTbL NOKpPbITUE M3 30/10Ta.

Electric devices and engineering items such as micro boards lamellas, controlled
microschems, transistors, power diodes.

The technology is suitable for:

» speed overall spread electroplating;

low resistance at minimal coating thickness;

reducing the gold layer thickness up to 1.5-2 mkm;

making glitter thermo and anti-corrosive thin nikel- borium layers;
avoiding thermo diffusivity of base metal.

The technology implementation makes it possible to stabilize any assembling opera-
tions in electro technical producing, avoiding the gold usage.
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CHCTEMA PACYETA U BM3VAJIM3ALINN
30H PATTMOIIOKPRITHSA CETHU
TEXHOJIOTMYECKOM IIOABMXHOU
PATIOCBA3Y C MCIIOJIb30BAHUEM
TEOMH®OPMAIIIOHHOM CUCTEMEI
MapInfo Professional

COMPUTING AND VISUALISING SYSTEM

OF COMMUNICATION COVERAGE OF
TECHNOLOGY MOBILE RADIO BY MEANS OF
GEOLOGIC INFIRMATION SYSTEM

MapInfo Professional



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «InekrpoHuka un cetu 3BM»
KoHTaKTHOe ninLo0:

A.T.H., npodeccop B.P. Munos
Tenedon: (831) 436-83-82

E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electronics and Computer Networks
Department

Contact person: PhD in Technology
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

MporpaMmmHoe obecneyeHne pacyeTa U BU3yanu3aLum 30H pagnuonoKpbiTus 6a3oBbix
ctaHuui (bC) TexHonOrMYeckoi NofBUKHOM PaAnMOCBA3M NpeHa3HAYeHO A1 4acToT-
HO-TEPPMTOPUANLHOTO MAAHUPOBAHUSA CeTell U OTOOPAXEHUA PACCUUTAHHBIX 30H Ha
undposbix kaptax opmata MapInfo.

Wcnonb3oBaHue nMporpaMMHOro NpoayKTa obecneynBaeT NoOBbIWEHUE CTENEHU aB-
TOMaru3auuu npouecca NpoeKTMPOBaHUA CeTeil TEXHONOrMYeCKol NoABUKHON paamno-
CBA3U, @ TaKXKe CNoCoBCTBYET COKPALLEHUIO CPOKOB BbIMOJHEHUS NMPOEKTOB (BKOYas
NOArOTOBKY AOKYMEHTALWK), 3KOHOMUN PecypcoB 3a cyeT 3(h(eKTUBHOMO pasmelleHus
6a30BbIX CTAHLMIT M BbIGOPA NapaMeTPOB TEXHUYECKUX CPeACTB CBA3M (PafnoNpUEMHUKOB
W papuonepenaTymKoB).

PaspaboTaHHOe MaTeMaTUYeCKOe W aNropuTMUYyecKkoe obecneyeHne COOTBETCTBYET
peKoMeHAaLMAM MexayHapofHoro coto3a anektpoceasun (MC3) ITU-R v yuntbiBaet Biun-
fHWe penbeda MECTHOCTU Ha KauyecTBO CBA3M.

Pean3oBaHHbIA anropuT™ CUCTEMHO-CETEBOTO N1aHMPOBAHUSA TEXHONOTUYECKUX CeTell
NOLBUXHOI PaanNoOCBA3W NO3BONAET ONpefensTb Heobxoaumoe konuyectso bC, nounck
mectononoxeHus bC, a Takxe npefycmatpuBaeT BbIGOP XxapaKTepUCTUK 060pYROBaHMUS.

K 0CHOBHbIM (YHKLLMOHANbHbBIM BO3MOXHOCTAM pa3paboTaHHOTO NPOrpaMMHOTO KOM-
nneKca OTHOCATCS:

m 3KCNOPT AaHHbIX O penbede U 0 NpenaTcTBMAX ¢ uudposbix kapT MapInfo ans
nocneayoLero UCNoNb30BaHMA UX NPU pacyeTax;

= pacyeT HAfIEXHOCTU CBA3M N1A Pa3fIMyYHbIX PafMOHANpaBieHuWit Ha OCHOBe Kap-
TOrpadMyeckmux HaHHbIX C 3NIEKTPOHHLIX KapT MecTHocTM dopmara MapInfo, a Takxe
CMYTHUKOBbIX AaHHbIX hopmaTa SRTM ¢ BO3MOXKHOCTbIO MX KOMOMHUPOBAHMUS;

= GopMUpoBaHMeE 30H PaJUONOKPLITUA 0TAENbHbIX BC Ha ocHOBE KOMGUHMpPOBaHMS
CTaTUCTUYECKOW U leTePMUHUPOBAHHOM MOAEeNel pacnpoCTpaHeHUs paaMoBOIH;

®m pacyeT 30Hbl PAAUOMOKPLITUA CETU MOABUXHON PagnoCBA3N Ha OCHOBe obbeau-
HEHWA 30H MOKPbLITUA oTAenbHbIX BbC;

= oTO6GpaXKeHWe 30H PafMONOKPHLITUA C UCMONb30BAHMEM 3afaHHbIX rpajaumii Ha-
AEXHOCTU CBA3M HA 3NIEKTPOHHbIX KapTax MecTHOCTU;

= reHepaLus OTYETHON AOKYMeHTALWW, BKIOYaloWen UBeTHble M306pa)eHus 30H
pafMoNoKpbITHS.

PaspaboTaHHas cucTeMa pacyeTa v BU3yanu3aLum 30H paguonoKpbITUS CETU TEXHO-
NOTMYECKON NOJBUIKHO PaAMOCBA3M NPOLLA TECTUPOBAHME U NPUMEHAETCA B NPOEKTHON
AeATeNbHOCTH.

The software for computing and visualization of communication coverage of base
stations(BS) is used for frequency- land- use planning and mapping the designed
areas in digital Map Info maps.

Usage of the software provides with rising the level of automatic process in mobile
radio nets’ designing. Moreover, it may be promotive of reducing the terms of project’s
performance(e.g. completing documents), resource saving due to effective allocation
of base stations and selecting radio parameters.

The main function abilities of the developed software package are:

» export data from a relief and obstructions from digital maps MapInfo for its later
calculating;

» calculating of radio contact reliability for different radio routs based on MapInfo
data, as well as on satellite SRTM data. A combination of these formats is possible;

» forming the radio coverage area for separate BS on basis of static and determinate
wave motion models;

» calculating an area of the radio coverage based on a combination of separate
coverage areas;

» displaying radio coverage areas by means of given parameters of radio reliability
on digital maps;

= making reports with color image of radio coverage areas.

This calculating system has been tested and it’s currently used in project business.
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CCTEMA ABTOMATU3VPOBAHHOU
KIIACCU®UKALIVIY COCTOSHUN
MEIVIINHCKMX OBHEKTOB

SYSTEM OF AUTOMATABLE CLASSIFICATION
OF MEDICAL OBJECTS’ STATES



OBJIACTb MPUMEHEHKA

ONMUCAHME

Kadepnpa «BbluncnurenbHblie
CUCTEMBI U TEXHONIOTUUY
KoHTakTHOE NUL0:

A.T.H., npodeccop JI.C. JlomakuHa
Tenedhon: (831) 436-82-28
E-mail: llomakina@list.ru

IMPLEMENTATION AREA

DESCRIPTION

Computer systems and Technology
Department

Contact person: PhD in Technology
Science, Professor L.S. Lomakina
Contact number: (831) 436-82-28
E-mail: llomakina@list.ru

Cucrtema npegHa3HayeHa Ans KNnaccuduKaumm CoCTORHNIA MUKPOOUOTHI Xenyao4YHo-
KWUWeYHOro TpaKTa Ha OCHOBE Pe3ynbTaToB GaKTepUOosornyeckoro UCCnefoBaHus ee
KayeCTBEHHOIO U KONMYeCTBEHHOro coctaBa. OHa MOXeT ObiTb MCMOAb30BaHa B aBTOMa-
TU3UPOBAHHBIX CUCTEMAX AMArHOCTMPOBAHMSA COCTOSIHUN MEAMLMHCKMX OOBEKTOB, YTO
MO3BOJIAET NOBLICUTb TOYHOCTb M COKPATUTL BPEMS AUATHOCTUPOBAHMS.

Cucrema pelwaer 3agayy SUArHOCTUKM SUCOUO30B KENy[OYHO-KMIIEYHOTO TPAKTa
yenoseka. Knacc coctosiHuit AMarHoCTMpyeMoit MUKpoOUOTEI ONpeenseTcs Ha 0CHoBe
3IKCNEPTHBIX OLEHOK. B KauecTse UCXOfHbIX AaHHbIX MOTYT ObITb BbIOPAHbI KAYECTBEHHbIE
1 KONIMYECTBEHHbBIE XapaKTEPUCTUKM COCTOSHUI MUKPODAOpPbI. ANTOpUTM Knaccudukaumm
OCHOBAH Ha CpPaBHEHUMW CPELHEKBALPATUYECKUX PACCTOSAHNI MEXAY AUArHOCTUPYEMbIM
COCTOSIHUEM MUKPOOMOTHI U anpuUOPHO 33AaHHLIMU MOSMHOMXKECTBAMU COCTOSHNUIA, 06-
pasyioLuUMIU COOTBETCTBYIOLME KACCHI.

(OyHKUMOHANBHBIE BO3MOXHOCTU NPOrPaMMbi:

= BBOJ 3KCMEPTHbIX JAHHbIX U PE3ynbTaToB GaKTEPUONOrUYECKOro UCCIeL0BaHUSA
LMArHoCTUpYyeMOoil MUKPOOUOTbI;

= BbIYMCIEHUE OTHOWEHUA NpaBaonoobus;

= NPUHSATME ONTUMANBLHOTO peLIeHus;

= (hOpPMUPOBAHME OTYETA O NPOBELAEHHbIX BbIYUCIEHUSAX.

3apeructpupoBaHa u BbinonHsetcs rocbiomxetHas HUOKP «[JuarHoctuyeckue u uH-
thopmMaLMOHHO-NONCKOBbIE CUCTEMbI», HOMEP rocyaapcTBeHHoM peructpauumn 01201252337,
uHTepHeT-Homep 11111112195013.

Pe3ynbTaTbl NPOBEAEHHbIX MCCNEA0BaHNUI oTpaxeHbl B oTyeTe no HUP (Homep roc.
peructpauum 02.2013.64023). MonyyeHo 2 cBUAETENbCTBA O rOCYAAPCTBEHHON peru-
cTpauum nporpammel IBM (N22011612551 o1 30.05.2011, Ne2013612601 ot 06.03.2013).

The system is used for classifying of forms of microbiota of the gastrointestinal
tract based on the bacteriological investigation results presenting its qualitative and
quantative composition.

It may be used in automatable systems of diagnostification the forms of medical
objects. This usage may improve its precision and reduce the time for diagnosis.

The system solves the problem of a human intestinal dysbiosis The state class of
detected microbiota is defined on the basis of expert evaluations. The qualitative and
quantitative features of florula may be used as feed data .

Functionality:

= input of export data and the results of bacteriological investigation of detected
microbiota;

n likehood ratio calculation;

= choosing the best option;

= making a report about performed calculation.

The fiscal RD «Diagnostic and retrieval systems» has been registered and performed.
The number of public registration is 01201252337, online number 1111112195013.The
results of investigations are reported in a research memorandum (registration number
02.2013.64023). Two Certificates of public registration (N°2011612551 from 30.05.2011,
N°2013612601 from 06.03.2013) are received.
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KAMEPA AKYCTVUECKAS 3ATJIVILIEHHAS
(BE39XO0BAS)

ACOUSTIC ECHO-FREE CHAMBER



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadenpa «ABmaumoHHblie npu6opbl
M YCTPOMCTBAY

Ap3amaccKuil NONTEXHUYECKUI
uHcTuTyT (bunuan HITY

um. P.E. AnekceeBa)

KoHTaKTHOE NnL0: aBUALUOHHBIN
nHxxeHep A.B. Epmonaes
TenedoHbl: (83147) 4-40-52,
4-39-89

E-mail: apu@apingtu.edu.ru;
patentoved @apingtu.edu.ru

IMPLEMENTATION AREA

DESCRIPTION

Aircraft Device and Technology
Department

Arzamas Politechnical Institute
Contact person: Aircraft Engineer
A.V. Ermolaev

Contact numbers: (83147) 4-40-52,
4-39-89

E-mail: apu@apingtu.edu.ru;
patentoved @apingtu.edu.ru

Kamepa npumeHsieTcs ois U3MepPeHus U UCCNeL0BaHMs aKyCTUYECKUX XapaKTepUCTUK
nsnyyateneit 3syka. Ha HacToawumit MOMEHT OHW BOCTpe6GOBaHbI B NPOMBIWAEHHOCTH,
MefULMHE, TOproBne.

AkycTudeckas 3amylieHHasa 3ByKOMepHas Kamepa C NAOWaAbl 3amylaeMblx no-
BepxHocTeit 110 KB.M. nocne pa3paboTkuM U NPUMEHEHUA 3BYKOMOMIOLWAIOLLErO CNos
(nateHT PO Ne 2196206 Ha rpynny u3obpeTteHunit «Kamepa akycTuyeckas 3amyleHHas
3BYKOMEpHas (BapuaHThl)») aTTecToBaHa B 06bEME KaMepbl 4-ro Knacca ¢ napameTpamu
Kamepbl 2-ro Knacca:

— HUXHAA rpaHnyHas yactota — 63,0 Iu;

— paccTosHMne OT U3/yyaTens 3ByKa A0 U3MEpUTENbHOro MMKpodoHa — 1,0 m.

Takas Kamepa NPeBOCXOAMT 3apyOeXxHble aHaNoru No BCEM NapaMeTpam U, Npexae
BCero, no rabaputam.

3anateHToBaHHas rpynna u3obpeTeHuii NO3BONAET NPOBECTH:

1) PeKOHCTPYKLMIO BCEX 3aMYLWEHHbIX aKYCTUYECKUX KAMEP CO CHUXEHMEM HUXKHEI
rPaHWUYHOI YAcTOTbl M TONLWMHbI 3aryLIAIOLWEro NOKPLITUA BABOE;

2) pa3paboTKy 3amiyleHHbIX aKyCTUYECKUX KaMep ANl MEAULMHDI: TIeYEHUE U KOp-
peKuus cnyxa, ncuxuatpus;

3) pa3paboTKy 3arnyLeHHbIX aKyCTUYECKUX KaMep Ais TOPTOBbIX OpraHu3alLmii; mansle
rabapuTbl NO3BOJAT UCMONL30BATh UX KaK /1 NPOBEPKU NPOAYKLMM NPU NOCTYNIEHUH,
TaK ¥ HENOCPEeACTBEHHO B TOProBoM 3aie (MapKeTUHr);

4) pa3paboTKy 3amyleHHbIX aKyCTUYECKUX MUKPOKAMep A1 UCCNefoBaHUs Mano-
rabapuTHeIX Npubopos, B 7.4 no MIMC-TexHonOrMAM;

5) pa3paboTKy 3arnylWeHHbIX aKYCTUYECKUX KaMep s NPOMbILWNeHHOCTH (Uccneno-
BaHWe aKyCTUKMW CTaHKOB, TPAHCMOPTHbIX CPEACTB U T. A.);

6) pa3paboTKy 3amylLlaloWero NOKPbITUSA ANA CTEHA0B B LLENSIX NapaniensHoro ucce-
[0BaHWA OCHOBHbIX N0 Ha3HAYeHMI0 cTeHAa (Hanp., a3pOANHAMUYECKMX) U aKYCTUYECKNX
XapaKTepUCTUK 0ObEKTa.

An acoustic chamber is used for acoustic features of sound radiator investigation.
Nowadays these chambers are popular in Industry, Medicine and Business.

An acoustic echo-free chamber with 2 chamber class parameters was certified as
4 volume class after using the deadener layer (patent RF Ne 2196206 for the group “
Variants of acoustic echo free chamber”)

The 2 chamber class parameters are:

— min. low frequency- 63,0 Hz;

— the distance from sound radiator to test microphone—1,0 m.

Presented chamber excels any foreign analogs by all parameters, e.g. by size.

The patented invention group makes it possible to:

- reconstruct all echo- free acoustic chambers with low edge frequency and double
echo- free layer;

— design echo-free chambers for medicine: hearing correction, psychiatry;

— design echo- free chambers for trade purpose. A small size may be useful during
the check-out in the salesroom;

— develop echo-free micro chambers for small- sized device investigations with
MEMS based technology;

— develop echo-free micro chambers for industry (acoustic machine test);

— develop echo-free micro chambers for stands, in order to test the main stands
at the same time.
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CACTEMA ABTOMATH3VPOBAHHOU
KJIACTEPU3ALIAN 1 KITACCUOVKALINN
TEKCTOBBIX OB BEKTOB

SYSTEM OF AUTOMATABLE CLUSTERIZATION
AND TEXT OBJECTS CLASSIFICATION



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «BbluncnurenbHblie
CUCTEMbI U TEXHOJIOTMUY
KoHTakTHOE Nnuuo0:

A.T.H., npodeccop JI.C. JlomakuHa
Tenedhon: (831) 436-82-28
E-mail: llomakina@list.ru

IMPLEMENTATION AREA

DESCRIPTION

Computer Systems and Technology
Department

Contact person: PhD in Technology
Science, Professor L.S. Lomakina
Contact number: (831) 436-82-28
E-mail: llomakina@list.ru

Cuctema npegHasHayeHa pas Knactepusauuu, knaccuurkauuu v naeHtudukaymm
TEKCTOBbIX 06LEKTOB N0 TEMATUYECKMM KATEropu1siM, C BO3MOXHOCTbIO PacluMpeHns MHO-
KECTBa pe3yNbTaToB Ha OCHOBE HeYeTKux Mogeneit. Cuctema MoxeT GbITb MCMONbL30BAHA
B aBTOMATU3MPOBAHHbLIX CUCTEMAX 06PABOTKM TEKCTOBLIX AAHHBIX U MHAOPMALMOHHO-
MOMCKOBLIX cucTemax. CCTeMa NO3BOMIAET NOBLICUTL KAYECTBO BbIAAYM Pe3ynbTaros, a
TaKXXe COKPATUTL NPOAOIKUTENLHOCTb 3Tana nNpeaBapuTesibHoi 06paboTKM MHDOPMALMK.

Cuctema npegnonaraeT co3faHue MepapxMyeckon CTPYKTYpbl KNacTepoB no Tema-
TUYECKUM KaTeropusm. B KauecTse MCXOLHBIX AaHHbLIX MOTYT ObITh BbIOPaHbI TEKCTOBbIE
KonnekLuu, 6MbanMoTeKn ctateit 160 TEKCTOBLIE KOMMEHTAPMUI U3 Pa3ANYHBIX COLManb-
Hbix ceTeil. CpaBHEHME TEKCTOB U BbYUCNIEHWE PACCTOSHUI MEXAY HUMU NPON3BOLMUTCS
Ha oCHOBe Mopeneii cxatusa u noHaTua KonmoropoBcKoi cnoxHocTu. lNpepcraBneHune
NONYYEHHbIX Pe3yNbTATOB KNacTepu3aLum u nocnepytolen kKnaccudukaymm MoxeT bbiTb
OCYLECTBJIEHO C YYETOM HeYeTKUX Mofenei.

®YHKLMOHANbHbIE BO3MOXHOCTU NMPOTrPaMMbi:

m BO3MOXHOCTb 06pabOTKM TEKCTOBOrO NOTOKA B OH-NAIH pexume;

m HACTpOMKa NapameTpoB KnacTepu3alinu, B TOM YUC/IE BO3MOXHOCTb MHOXKECTBEH-
HOro o6befMHeHUs 0GBbEKTOB HA KAaXXAOM Liare, 3aAaHne TpebyeMoro yucna KnacTepos;

= BO3MOXHOCTb OCYILECTBJIEHNE COLMANLHOTO NOUCKA B CETU NO 3afjaHHbIM napame-
TpaM TEKCTOB UHTEPHET-CO06LWeHU;

= BU3yanu3auus npolecca Knactepusauum oObHEKTOB C yY4eTOM HEYETKOro npej-
CTaBneHus.

3apeructpupoBaHa u BbinonHsetcs rocbiomxetHas HUOKP «[JuarHoctuyeckue u uH-
thopmMaLMOHHO-NONCKOBbIE CUCTEMbI», HOMEP rocyaapcTBeHHoM peructpauumn 01201252337,
uHTepHeT-Homep 11111112195013.

Pe3ynbTaTbl NPOBEAEHHbIX MCCNEA0BaHNUI oTpaxeHbl B oTyeTe no HUP (Homep roc.
peructpauum 02.2013.64023). MonyyeHo 2 cBMaeTenbCTBa 06 0hULUManbHON perucTpa-
uum nporpammsl IBM (N22010615295 ot 18.08.2010, N°2013611004 ot 09.01.2013).

The system is used for classifying, clustering and identification text objects by
their thematic categories with extensible sets of results. The system may be used in
automatable text processing systems and IR systems.It may raise results log quality as
well as reduce the time of pre-processing level.

The system is supposed to make a tree cluster structure by thematic categories. Text
collections, articles’ library or online text feedback may be selected as feed data. Com-
paring the texts and their distance calculating are performed on the basis of crunching
models and Kolmogorov complexity. Reporting the clustering and classifying results
may be performed relying on indefinite models.

Software features:

= online processability of text flows;

» clusterisation configurating, as well as multiple unification at every step; setting
required number of clusters;

» possibility for online social search by set parameters of texts and messages;

» visualization of clustered objects relying on indefinite models.

The fiscal RD «Diagnostic and retrieval systems» has been registered and performed.
The number of public registration is 01201252337, online number 1111112195013.The
results of investigations are reported in a research memorandum (Registration number
02.2013.64023). Two Certificates of public registration (N°2011612551 from 30.05.2011,
N°2013612601 from 06.03.2013) were received.
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MUKPOCUCTEMHBIN AKCEJIEPOMETP

YyBCTBUTENbHDBIN I1IEMEHT aKcenepomeTpa:
1 — MOHTaXKHaA NNacTMHa; 2 — paMKa C aieMeHTamu; 3 u 4 — nsonatopsl; 5 — appetup; 6 — ynpyruii nog-
BeC; 7 - YyBCTBUTENIbHAA Macca; 8 — 3a30p; 9 — komneHcatopbl; 10 — ToYKa coeAMHEHUA C KOPNYCOM

Sensor organ of accelerometer:
1 - wired plate; 2 - frame with elements; 3 u 4 —insulators; 5 — arrestment 6 -hinge; 7 -sensitive
mass; 8 — gap clearance; 9 —compensators; 10 - fixing point

MICROSYSTEM ACCELEROMETER



OBJIACTb MPUMEHEHWA

OMUCAHUE

ANPOBALIUA PABOTbI

BHEAPEHUE

Kadeapa «ABmaumoHHble npu6opbI
M YyCTpOMCTBay,

Ap3amaccKuil NONMTEXHNYECKUI
uHcTuTyT (dbunuan HITY

um. P.E. AnekceeBa)
KoHTakTHOE NUu0:

K.T.H., aoueHT A.A. TycbKkoB
TenedroHbl: (83147) 4-40-52,
4-39-89

E-mail: apu@apingtu.edu.ru;
guskov@apingtu.edu.ru

PURPOSE

NOVELTY

APPROVEMENT

IMPLEMENTATION AREA

Aircraft instrument

and Devices Department

Arzamas Polytechnical Institute
(NNSTU branch)

Contact person:

Assistant Professor A.A. Guskov
Contact numbers: (83147) 4-40-52,
4-39-89

E-mail: apu@apingtu.edu.ru;
guskov@apingtu.edu.ru

N3mepeHune nUHENHbIX YCKOPEHWIA B HaBUTraLIMOHHO-NUIOTaXHbIX CUCTEMAX NeTaTeslb-
HbIX annNapaToB C TOYHOCTbO 107 %.

OTpaxeHO B MATM MaTeHTax Ha M300peTeHus: «HyBCTBUTENbHbIA 3EMEHT MUKPO-
cuctemMHoro akcenepometpay (nateHt N 2426134), «AMnynbCHBI MUKPOCUCTEMHBIN
akcenepometpy (nateHT N2 2432578), «Ycunutenb 06paTHOI CBA3M AN UHTETPAIbHBIX
patynkoB» (nateHT N° 2431849), «HTerpanbHblil YyBCTBUTENbHBINA 31€MEHT aKcenepome-
Tpa» (nateHT N2 2431850), «InekTpocTaTuyeckuii akcenepometp» (nateHt Ne 2423712),
W B TPEX CTaTbAX, ONYOMKOBAHHbBIX B XKypHane “Llatumnku u cuctembl”.

Matepuanel pa3paboToK AOKNAAbIBAIUCE HA BCEPOCCUMICKUX CEMUHApPAX M KOHde-
peHuusax. Mo matepuanam pa3paboTok MUKpoaKcenepoMeTpa 3almiieHa KaHaaaTcKas
puccepTauma npenogasartens kadegpbl AlY.

Pa3paboTku ucnonb3yloTcs B Ap3aMacCcKOM Hay4YHO-NPOM3BOACTBEHHOM Npepnpu-
Atum «TEMM-ABUA».

PaspaboTumku: f.7.H., npodeccop B.[. BaBunos, K.T.H., foueHT B.W. No3ases, K.T.H.,
poueHT B.U. 06yxoB, K.T.H., goueHT B.Jl. BonkoB, K.T.H., foueHT A.A. [yCbKOB, K.T.H.,
cTapwwuin npenogasartenb A.B. YnowkuH.

Linear acceleration measuring in navigation-piloting aircraft systems with accuracy
of reading103 %.

The device novelty is presented in 5 patents for the following items:

«Sensory organ of microsystem accelerometer» (patent number 2426134), «Impulse
microsystem accelerometer» (patent number 2432578), «Backward wave amplifier»
(patent number 2431849), «Integral Sensory organ of accelerometer» (patent number
2431850), «Electrostatic accelerometer» (patent number 2423712) in 3 articles, pub-
lished in the magazine «Sensors and systems»

All the developed materials were reported at All-Russia conferences and seminars.
As a result of this work, a thesis for a PhD degree was maintained by the assistant
professor in the Aircraft instrument and Devices Department.

The developments are currently used in Arzamas R&D and manufacturing enterprise
«TEMP-AVIA».

INTRODUCERS: PhD in Tecnical Science, professor V.D. Vavilov,
PhD in Tecnical Science, Assistant Professor V.I. Pozdyaev,
PhD in Tecnical Science, Assistant Professor B.I. Obuhov,

PhD in Tecnical Science, Assistant Professor V.L. Volkov,

PhD in Tecnical Science, Assistant Professor A.A. Guskov,

PhD in Tecnical Science, Senior Lecturer A.V. Ulushkin.
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BBICOKOIIPOM3BOOUTENBLHEIE MOJIVIIU
[TM®POBOY OBPABOTKY CUTHAJIOB

HIGH-CAPACITY MODULES OF DIGITAL
SIGNAL PROCESSING



OBJIACTb MPUMEHEHKA

ONUCAHME

OCHOBHbIE NAPAMETPbI

Kadeppa «UHdopmauuoHHble
paamocucTeMmbly,

LleHTp undpoBbix TexHonorun HITY
KoHTakTHOE nuuo:

A.T.H., npoeccop A.l. PbIHABbIK
Tenedhon: (831) 436-78-80

E-mail: rs@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

MAIN PARAMETERS

Informational Radio Systems
Department

Contact person: PhD in Technology
Science, Professor A.G. Ryndyk
Contact number: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

Mogaynu umdposoit 06paboTKM CUTHANA Ha OCHOBE OTEYECTBEHHOMO BbICOKOMPOU3-
BOAMTENbHOTO CUTHanbHoro npoueccopa 1967BL2T (aHanor ADSP TS-201SYBP) npeg-
Ha3HayYeHbl:

= 15 napannenbHoit 06paboTku LMGPOBLIX CUTHANOB, MOCTYNAIOWMX OT BHELWHUX
yCTpOWcTB (PafMONOKALMOHHBIX CUCTEM, CUCTEM PAAMOCBA3N C UHTENNEKTYaNbHbIMU
aHTEHHaMW, CUCTeM paguousmepeHus) c npumereruem M0, obecneynsarowero hyHK-
LMOHMPOBaHKE U B3aMMOJeEICTBMNE annapaTHbIX CPeLCTB MOAYNA;

= 1715 pa3paboTKU NPOrpamMMHbIX CPEACTB TECTUPOBAHMUSA U TECTUPOBAHMUSA NpoLeccopa
1967BL2T;

= 1715 pa3paboTKu NPOrpaMMHbIX CPeACTB NPOEKTUPOBAHUS annapaTHO-NPOrPaMMHbIX
KoMnneKcoB LndpoBoii 06paboTku CUrHANOB C NpuMeHeHMeM npoueccopa 1967BL2T;

= 1715 pa3paboTKM OnbITHbIX 06PA3LOB BHIYUCAUTENBHBIX CUCTEM C MPUMEHEHUEM
MuKponpoueccopa 1967BL2T.

Mopynu MoryT copiepaTb OfMH MU HECKONIbKO NPOLECCOPHbIX KNacTepoB (MUHUMYM
1, makcumym 5), namatb (SDRAM u FLASH), koHTponnep BHewHux untepdericos (Ethernet,
PCI-Express) v BTOPUYHBII UCTOYHUK NUTAHWA NOCTOAHHOTO Toka. KonnyecTso npouec-
copos B Knacrepe ot 1 fo 4.

HaumeHoBaHue napametpa | Egn. u3m. | He MeHee | He Gonee | He MeHee | He 6onee
Konuuectso knactepos En. 1 5 1 5
Konuyectso npoueccopos En. ) 4 > 4
B Knacrepe
CkopocTb 06MeHa Mexay M6aiir/c 25 _ 75 300
Knactepamu
TeopeTuyeckas nukosas
NpOU3BOANUTENLHOCTb on/cx106 - - 4800 24000
Moayns
HanpsxeHue nCToYHMKA B 29 30 16 40
nutanus, Vdd

. Ethernet 10/100T
BHewHune nHTepderichb

PCI-Express x1

Modules of digital signal processing based on domestic high-capacity signal proces-
sor 1967BL2T (analog ADSP TS-201SYBP) are used for:

= concurrent processing of digital signals from external devices ( radar system, radio
contact with smart antenna, radio metering);

= developing testing software and testing the processor 1967BL|2T;

= developing the designing software for digital processing devices via use of 1967BL2T
processor;

= developing test models of calculating systems via use of microprocessor 1967 BLI2T.

Models may contain one or several processor custers (from 1 to5), memory (CDRAM
and FLASH), external interface controller (Ethernet, PC, PCI-Express) and a secondary
power supply. There might be from one to 4 processors per cluster.

Unit of . .
Parameter name min max min | max

measure
Cluster quantity Pcs. 1 5 1 5
Processor quantity per a cluster Pcs. 2 4 2 4
Rate of exchange between clusters Mb/s 25 - 75 300
Ideal peak efficiency op/sx106 - - 4800 | 24000
Supply voltage v 22 30 16 40

. Ethernet 10/100T
External interfaces
PCI-Express x1
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VHTEJIJIEKTVAJIBHBIE CUCTEMBI
OBPABOTKY M30BPAXKEHUU

SMART IMAGE PROCESSING SYSTEM



ONUCAHME

OCHOBHBLIE OBJIACTU NPUMEHEHUA

Kadepnpa «BbluncnurenbHblie
CUCTEMbI U TEXHOJIOTUY
KoHTakTHOE nuuo:

A.T.H, npoceccop B.A. YTpo6uH
Tenedhon: (831) 436-82-28
E-mail: utrobin-va@yandex.ru

DESCRIPTION

MAIN IMPLEMENTATION AREAS

Computing Systems and Technologies
Department

Contact person: PhD in Technical
Science, Professor V.A. Utrobin
Contact number: (831) 436-82-28
E-mail: utrobin-va@yandex.ru

B HacTosLee BpeMs BCE M3BECTHbIE METOAbI U TEXHUYECKME CPeAcTBa 06paboTKM M306paeHuii
Ha 1X OCHOBE NPUCMOCO6IEHbI K Y3KOMY KNaccy NPUKNagHbIX 3afay U OTHOCUTENbHO HAAEKHO (YHK-
LMOHMPYIOT Ha 3TUX KJaccax npyu yCI0BUM MUHUMYMA HEOPraHW30BaHHbIX nomex. Mpu 3TOM Bpems
06paboTKM M NPUHATUA pelleHms Yalle Bcero (BCeraa Ha Kacce COXHbIX U300paxeHMnil) 3HaYnTeNbHO
BblLUe TPebyeMoro (cUcTeMbl MOUCKA, OOHAPYKEHNS, HABMIOAEHUA U KOHTPOA — MOHUTOPUHTA U Aip.).

Hamu pa3pabotaH TeopeTuyeckuit annapar (0popMaeHHbI B BULE TEOPUM aKTUBHOTO BOCTpUS-
TUR), MOAENUPYIOLNIT (BPOKAEHHbIE) MEXaHU3MbI 3pUTEILHOMO BOCTPUATUSA, Ha Ba3e KoToporo pas-
pa6oTaHa uHdopmaLmuoHHas TexHonorus (Q-TexHonorus) 06paboTKM NPOU3BOJIbHBIX U306PaXKEHUI.

OcHoBHble cBoiCTBA Q-TEXHONOTUN: MMPAMUAHOCTL (MO3BONAET MOJy4aTb MHOMOYPOBHEBOE
OMMCaHWe U306PaXEHNA MO CXEME «CBEPXY BHU3» KaK Ha 3Tane aHanu3a, Tak u atane npuHATUs
pelleHus); YHUBEPCANbHOCTb (BO3MOXHOCTb NEPECTPOiKM Ha pacno3HaBaHue 06beKTOB 0boro
TMNa B NI06OM YaCTOTHOM MANa30HE); OAHOMOMEHTHOCTb MPUHATUSA PelleHns (NPUHATUE pelleHus
Cpasy No ManoMy YMCAY OCHOBAHMIA); KOMMAKTHOCTb OMUCAHMSA; MHBAPUAHTHOCTb K NPeobpa3oBaHUAM
maclwTaba, caBMra ¥ NoBopoTa B npefenax «pu3nonornyeckoroy yra BOCNpUATUA N300paKeHUs;
BO3MOXHOCTb PaboThl C NONYTOHOBBLIMM (M LIBETHBIMM) U CUJILHO 3aLLYMIEHHbIMIU U300PAKEHUAMY;
LOCTOBEPHOCTb Y3HABAHMWA NPU 3aaHHOI NPAKTUKO TOYHOCTU. [TOCKOJIbKY MONHOCTBIO OTCYTCTBYET
onepauus CBepTKW, TO aNropUTMbl y3HaBaHWA (M NOHMMAHWA) N06Oro N306paxeHus peanusyercs
ObICTPO M He MeHee, YeM B 102 pa3a 3deKTUBHEI NO NPOU3BOAUTENBLHOCTU COBPEMEHHbIX CUCTEM
TEXHWUYECKOTO 3peHHUs.

MpOMBILNEHHOCTb — CUCTEMbI TEXHUYECKOTO 3pEHUSA /1St POBOTOTEXHUYECKMX CUCTEM, DYHKLMOHMPY-
HOLLMX B YCIOBUSAX AMHAMUYHOCTY BHELLHEl Cpefibl Ha GOHE OpraHN30BaHHbIX U HEOPTraHU30BaHHbIX NOMEX;
CUCTEMbI OLIEHKM COCTaBa U CTPYKTYpPbI CMNaBoB; AedeKTOCKONUs U3[enuii B NtoboM AuanasoHe Yacror.

TpaHCNOPT — CUCTEMbI aBTOMATUYECKOTO Pacno3HaBaHUA HOMEPOB ABUKYLUXCS U HEMOABUMKHbIX
00BEKTOB B NPONU3BOJIbHbIX MOTOAHbBIX YCOBUAX C BO3MOXHBIM YaCTUYHbIM 3arpsi3HEHUEM HOMEPOB;
06paboTKa pe3ynbTaToB a3poCcbeMKM C BOIMOXHOCTbIO BOCCTAHOBNIEHUS penbeda MeCTHOCTU No
e[MHCTBEHHOMY U306paXeHuio.

MepuumHa, 6rMonorua — 3kcnepTHbLIE CUCTEMBI OMMCAHUA NATOOTUYECKUX, A TAKXKe NI06bIX
BPEMEHHbIX U3MEHEHUI (Hanpumep, pocT) B61oNOrMyeckux 06bEKTOB MO pe3ynbTataM aHanusa
1306paxkeHnit 3TUX 0OLEKTOB B NtOOOM AMana3oHe YacToT; MOPGOAOrUYecKnii aHann3 oObEKTOB
n306paxeHus.

MpaBooxpaHuTeNnbHble OpPraHbl — OXpaHHble CUCTEMbI, UAEHTUDUKALUA NOANUCENA, nevaTeil
(B TOM YuCne € yyeToM ee U3HOCA), MAEHTUDUKALUA INYHOCTH MO UTYpPe, OCaHKe, ULy U T.N.

JIKONOrUA — MOHUTOPUHT MECTHOCTU Kak B peanbHOM MacluTabe BpeMeHU, Tak W o pesynbtatam
a3pohOTOCLEMKH.

ba3bl BUpEOAaHHbIX — cynepbasbl c 06beMoM (N1106bIX) BUAEOAAHHBIX CO CPEHUM BPEMEHEM
oTBeTa MeHee 1 cek u 06bemom Gonee 107 U306pakeHnii.

MOHUTOPUHT BUAEOKAHANOB U UHTEPHET-CETU — CUCTEMbI MOUCKA U KOHTPONIA B PEANbHOM
MaclwTabe BpeMeHN Heob6X0aNUMbIX BUAEOOOBHEKTOB.

B HacToswee Bpems B Poccum v 3a pybexom aHanora Q-TexHoONOruu He umeercs.

Nowadays all common methods and technical devices of image processing are adapted for
several applied problems. They work relatively safe with the terms of minimal disordered noise.
Therefore, processing timing (for complex image) is much more longer than it should be.

The theoretical basis (as an Operational Sense Paradigm) was designed. It initiates natural
ways of visual perception, tat might be useful for Q-technology undefined image processing.

The Q-Technology has a range of features:

It is a pyramidal technology, receiving multi-level image description «downwardsy;

It is a universal technology ,scanning all type objects in any frequency rate;

It has a compact description;

It may perform various scale transformation;

It has a high level defining validity. As the convolution option is absent, all image cognition
methods are rapidly performed. They may be performed 102 times more effective by productivity
of technical vision systems.

Industry — systems of technical vision for robot systems, acting in the terms of defined or
non-defined noise. Composition assessment system for alloys, defectoscopy of items.

Transport - detecting the numbers of moving or static objects at any weather conditions,
aircraft video processing by the one image.

Medicine/biology — analyzing systems for patalogic changes (e.g. growth) in bio-objects
by results of their scanning; morphologic analysis of an image.

Police authorities - guarding systems; identifying signs or stamps; personal identifying by
the body, spine, face e.t.c.

Ecology - location monitoring (on-line, by aircraft video)

Video databank — super databases with more than 102 images and maximal response time
as 1 sec.

Video channel and on-line monitoring - research and control systems for on-line search-
ing the objects.

There is no any analogs of Q-technology in Russia and abroad at the present time.
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KPMOTEHHEBIN IBYXYACTOTHEIN
PATVIOMETPUYECKUAY IPUEMHUK
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CRYOGENIC DOUBLE-FREQUENCY
RADIOMETRIC RECEIVER



OBJIACTb MPUMEHEHWA

OMUCAHME

OCHOBHbIE TEXHUYECKUE
XAPAKTEPUCTUKH

Kadeapa «®Pu3mnka n TexHmka
ONTUYECKOMN CBA3MNY,
JlabopaTopna MMKpOBOHOBOIA
3/IeKTPOAUHAMUKHU
KoHTakTHOe nuuo: A.¢.-M.H.,
npoceccop A.C. PaeBckuit
Tenedhon: (831) 436-82-33
E-mail: physics@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

MAIN SPECIFICATION

Physics and Optical Communication

Technology Department

Microwave Electrodynamics Laboratory
Contact person: PhD in Technical
Science, Professor A.S. Raevskiy
Contact number: (831) 436-82-33

E-mail: physics@nntu.nnov.ru

PapuomeTpuyeckmnit NnpMEMHUK NpeAHa3HayeH AnA NpoBeAeHMA acTpodu3nyYecKnx
uccnefoBaHWin B MUITMMETPOBOM Anana3oHe 4jiMH BofH Ha paguoTeneckone PATAH-600
CneumanbHoi actpotusnyeckoit obcepsatopuu PAH.

PapomeTp cOCTOMT U3 YeTbIPEX KaHaNoB, MOCTPOEHHBIX MO MOAYNALUOHHO| CXeMe C
BONIHOBOAHbIMM Nepekntoyatenamm ¢ MMNT Ha BXxoAe U 0xNaXAaeMbIMU COMNacoBaHHbIMM
Harpyskamu.

BbixogHas 4acTb BbINOJIHEHA B BUAE 06LLEr0 TEPMOCTATUPYEMOTO 6J10Ka C BLIXOLHbIMYU
MaNoWyMALWMMN YCUNAUTENAMM, NONOCHO-NPONYCKAWMUMU PUNBTPAMU, COMNACYIOLLN-
MU eppuTOBLIMU U3[ENUAMM, KBALPATUYHBIMU AeTEKTOPaMW W NpefBapUTeNbHbIMMU
YCUNUTENSIMW HU3KOW YacTOTbl. TepMOCTAaTUPOBaHUE BbIXOAHbIX BNOKOB BLIMOMHEHO HA
ypoBHe 37°C ¢ TouHOCTbIO He xyxe +0.5°C. B kpuocTaTte npefycMOTPeH He3aBUCUMbIi OT
KPUOTEHHO CUCTEeMbl AaTYMK PU3NYECKON TeMNepaTypsl ycunutenei.

OxnaxpaeMmas 4acTb NPUEMHMKA BbINONHEHA B BUAE 0ObELAMHEHHOTO BYXYaCTOTHOTO
ManowymsLLero KpMobaoka, T. €. B 0GHOM KpUOOIOKe pasMelleHbl 4 pafMOMETPUYECKUX
TpakTa. [epBUYHble CKanspHble 06Jy4aTeNy pacnonaratoTcs B O4HY JIMHUIO, BIIOTHYIO
APYT K APYTY, C PAacNoNOXEHUEM B LEHTpe TpaKToB 6oee KOpOTKOil BOJHbI. Bce BoHO-
BOZHbIE 3IEMEHTbI BbINMOJHAKTCA C BHYTPEHHUM cepebpeHuem.

» [lnanasoH yactot 18,5 — 21,5 Iy (ueHTpanbHas yactota 20 IMuy) u 27,5 - 32,5 'y
(ueHTpanbHas yacrtota 30 IMu);

= BO3MOXXHOCTb MPUEMa ABYyX B3aUMHO NepneHANKYAAPHbLIX NOAPU3aLUNA INEKTPO-
MarHWTHOTO M3/y4YeHus;

= ypoBeHb KpuoctatuposaHua 80 K;

m CXeMa NoCTPOeHMA — MOAYNALMOHHAA C BONHOBOLHbIM PeppUTOBLIM Nepeksoya-
TeNeM 1 0XNaXAAeMOMN COrNacoBaHHOM HArpy3Kou;

» (DIIOKTYaLMOHHAsA YYBCTBUTENbHOCTb He Xyxe 5 MK B pacueTe Ha 1 ceK NOCTOAHHOM
BPEMeHM BbIXOLHOTO unbTpa.

A radiometric receiver is designed for astrophysics investigation in the millimeter
rate with radio telescope RATAN-600 of Special Astrophysical Observatory of the RAS.

The radiometer consists of 4 channels made according to the modulation scheme
with waveguide switch and cooled conformal loads.

Out — bound side is made as a total thermostat block with an output noise-free
amplifiers, pass— band filters, conformal ferritic items, square— lows and low-frequency
amplifier. Thermal stabilization of output blocks is performed as 37°C with accuracy
better than +0,5°C. The cryostat has an independent sensor of amplifies temperature.

Cooled piece of receiver is made as a united 2 phased noise-free cryoblocks. One
cryoblock has 4 radiometer tracks. Primary feeds are located in line. a shortwave track
has been fixed in the centre of line. All wave guide elements are made with internal
silvering.

= Frequency range 18,5 — 21,5 GHz (central frequency 20GHz) and 27,5 — 32,5 GHz
(central frequency 30 GHz);

m possibility to receive 2 perpendicular polarization of electromagnetic emission;

» cryostatting level 80 K;

= engineering scheme supposes the modules with ferritic switcher and cooled
conformal loads;

» fluctuation delicacy is better than 5 mK calculating 1 second persistence of
output filter.
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OBJIACTb MPUMEHEHKA

ONMUCAHME

Kadepnpa «InekrpoHuka un cetu 3BM»

KoHTakTHoe nuuo:

A.T.H., npodeccop B.P. Munos
Tenedon: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electronics and Computer Networks
Department

Contact person: PhD in Technology
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

NHdopmaunoHHo-aHanuTuyeckas cuctema (MAC) MOHUTOpPUHIA NpesHa3HayeHa 4ns no-
BblleHUA 6e3aBapMUHOCTY M 3KCMTyaTaLMOHHbIX MOKa3aTeneil pacnpeaeneHHbIX TEXHUYECKUX
00beKTOB. B pe3ynbrate onepatuBHON 06pabOTKYU AaHHbIX, TOCTYNAKOLMX OT U3MEPUTENbHbBIX
nogcuctem, B MAC dbopmupyeTcs oLeHKa U MPOrHO3 COCTOAHUA 3N1EMEHTOB 06bEKTA MOHUTO-
puHra. B pesynbtate aHanuTU4eckoi 06paboTKM AaHHbIX BbIIBAAIOTCA CKPbITbIE 3aBUCUMOCTH,
KOTOpble HapAZy C OCHOBHbIMW CTaTUCTUYECKMMU XapaKTEPUCTUKAMU COCTOAHUSA 0OBEKTOB
MOHUTOPUHIA U ero U3MEHEHUS Ha TeKYLIeM UHTepBaNe HabnoaeHns npeacTasnsiotcs JIMNP,
YTO CMNOCOOCTBYET CHUXEHUIO PUCKOB NPU MPUHATUWN CBOEBPEMEHHBIX YNPABIEHYECKUX U
OpraHn3auMoHHO-TEXHUYECKUX PeLleHNit.

MAC MOHMTOpUMHIa COCTOAHMA BK/IKOYAET B CBOM COCTaB M3MepUTENbHblE MOLCUCTEMDI,
ABNAIOWMECH MCTOYHWUKAMW AaHHbIX O COCTOAAHUW BHELWHEN Cpefibl, BO3MOXHbIX BO3AENCTBUAX
Ha 0OBLEKT MOHUTOPUHTA; NofcucTeMy 06paboTKM [AHHBIX, MOCTYNAKLWMX OT U3MEPUTENb-
HbIX MOACUCTEM; XpPaHWUULLEe AAHHBIX; aHANNTUYECKYl0 NOACUCTEMY, B KOTOPOM Ha OCHOBeE
MHCTPYMEHTOB WHTENNIEKTYaNbHOrO aHanu3a faHHbix (Data Mining) BbIABNATCA CKpbITblE
3aBUCUMOCTU; aBTOMATU3MPOBaAHHBIX paboynx mect (APM) onepatopoB 1 cnewuuanucros,
Ha KOTOpbIX 0TOBpaxaeTcs MHHOPMALMA O COCTOSHUN 0ObEKTA MOHUTOPUHTA, @ TaKXKe Bbl-
BOJATCA OTYETHI, COAEPXalyMe B TEKCTOBOI, TabNMYHOI W rpacduyeckoit hopme, OCHOBHble
CTATUCTUYECKNE XapaKTEPUCTUKMN COCTOAHUA U AMHAMUKM 0OBEKT MOHUTOPUHIA Ha TEKYLLEM
WHTepBane HabNofeHuS.

MoTeHuManbHble NpenMyLLecTBa U Hay4HasA HOBW3HA Pa3BMBAEMOTO NOAXOAA K NOCTPOEHUIO
WNAC 3aknioyaioTcs B KayeCTBEHHO HOBbIX BO3MOXHOCTAX COMAcOBaHHOMO MCMOJb30BaHMUA
HaKanauBaeMblX AaHHbIX M 3HAHMIA, B YaCTHOCTM Ha OCHOBE (POpPManu3aLmm BbIABNSEMBIX 3a-
BUCMMOCTEN, COXPAHEHMs UX B Ba3e 3HaHMI U KOPPEKLMN MOJeNEl, UCNONb3YeMbIX B fa/ibHeil-
WweM Npu onepaTMBHoi 06paboTKe faHHbIX. Takne MexaHU3Mbl camoobyyeHns obecneynsaioT
nosbiweHmne xapakrepuctuk NAC no mepe HakonneHMa AaHHbIX B MpoLecce 3KCnayataumu.

MNpepcrasneHune nHdopmaumn Ha APM ocHOBaHO Ha peann3aunm KOHLeENnuuu MHOro-
MEpHOCTU W NepapXUYHOCTN C UCMONb30BAHMEM U3MEPEHUIT «MPOCTPAHCTBOY (CTPYKTYpHble
3/IEMEHTbI pacnpefeneHHOro TEXHUYECKOTO 00beKTa, OTAENbHbIE MOACUCTEMbI MOHUTOPUHTA,
Y4YaCTKM/TOYKM MOHUTOPUHTA), KBPEMSAY (PETPOCMEKTUBA, HACTOALLEE, TPOTHO3) U KCOCTOAHUEY
(uHTerpanbHoe/arpernpoBaHHoOe, fieTaabHOe MO NoKa3aTensam).

PaspabarbiBaemble TEOPETUYECKNE OCHOBbI, TEXHONOMUS, ANFOPUTMUYECKOE U NPOrpaMMHOe
obecrneyeHne HaXoAAT NPUMEHeHWe B NPOEKTe NoACUCTeMbl 06PabOTKU JAHHbIX U ABTOMATU3U-
poBaHHoro paboyero mecta (APM) cneumnanucTa no reoTeXHUYECKOMY MOHUTOPUHIY B COCTaBE
NH(POPMALMOHHON CUCTEMbI KOMMIEKCHOrO MOHUTOPUHIA COCTOAHNA MArMCTpaabHOro ra3onpoBoAa
(MF). Ha APM cneuuanucTa no reoTeXHUYeCKOMY MOHUTOPUHTY NPeACTaBAAETCA MHOPpMaLMs
0 TeKylUeM 1 NPOrHO3MpYeMOM COCTOAHUM yyacTkoB Ml c ncnonb3oBaHWeM ABYX CUHXPOHU3N-
POBAHHBIX M OLHOBPEMEHHO AOCTYMHbIX (Ha pa3nuyHbIX MOHUTOPAX) UHTepeicos. Ha pucyHke
cneBa npeacTaBeH UHTepdenc oTobpaxeHUs TPEHAOB COCTOAHNIA YYACTKOB MOHUTOPUHTA, a
Ha pUCYHKe cnpasa — UHTepeic oTobpaxeHus Tekylero coctosHua Ml Ha uudpoBoil kKapTte
MeCTHOCTM C UCMoAb30BaHKeM reonHtdopmaumnoHHoi cuctemsl MapInfo Professional.

Research and informational monitoring system is used to improve safety and operating
indices of distributed technical objects. An evaluation and a forecast are formed as a result
of online data processing. The data are given from instrumentation subsystems. During
the data processing any hidden interactions may be presented to decision maker as well as
constant object qualities. Changing the current interval of watching is accessible too. This
way assists reducing a risk during the making managing decisions and technical solutions.

Research and informational system(RIS) includes : instrumentation subsystems s feed
data about environment; data processing subsystem; databank; Data Mining subsystem
representing hidden interactions; automatable working place for controllers, displaying
the monitoring and all types of reports. Predicted advantages and academic novelty of
presented RIS- making way suppose a new opportunity of consistent data using. Also it’s
possible to correct models using detected interactions. This self- education may raise RIS
standards during the operation.

The terms space (structural units; monitoring subsystems, points, areas), time (the past,
the presence, the future ), state (integrated or detailed) are used for making hierarchial
computing structure. It is essential for transmitting the information to a workstation. The
developed theoretical foundation and software may be used in subsystems processing project
as well as for automatable working place of gas main piperline operator (GMP). Current and
forecasted data are received by geotechnical monitoring workstations. There are 2 syncs and
solidary accessible interfaces. In the left photo there is a trend state monitoring interface.
In the right photo there is a current state interface on a digital relief map working via use
of MapInfo Professional System.
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HA3HAYEHME

ONMUCAHME

HWUN «JlabopaTopusa 3K0JI0rMYeCcKoro
MOHUTOPMHIa 1 ra3oBOro aHanu3a»
KoHTaKTHOE ninL0:

K.T.H., C.H.c. U.J1. 3y6KoB

TenedoH: +79202581636

E-mail: ngtuais@yandex.ru

PURPOSE

DESCRIPTION

Research laboratory «Laboratory for
environmental monitoring and gas
analysis»

Person of contact: Ph. D. in
Engineering, Senior Researcher

I.L. Zubkov

Phone: +79202581636

E-mail: ngtuais@yandex.ru

IKcnepuMeHTaNbHbIN 06pasel, nepBoii 0TeYeCTBEHHON MOOUBHON (MEepPeHOCHOI)
mynbTUceHcopHon cuctembl (MMC) MoHUTOpUMHTa aTmMocdepHoro Bo3ayxa (ero npu-
3€MHOrO0 CJ101) AN pelleHuns 3aja4un KONMYECTBEHHOTO U KaYeCTBEHHOTO OOHApYKeHHUS
rasos, BXOAALWMX B NepeyeHb OCHOBHbIX NPUOPUTETHbIX 3arpa3HuTeNeit atTMocdepHoro
Bo3gyxa OM3AB (ammuak, AMOKCHMA cepbl M CepOBOAOPOL) B BO3AyXe HAaCeNeHHbIX MeCT.

Mo6unbHas MynbTUCEHCOPHAs CUCTEMA, NPEACTaBAAET COO0i annapaTHO-NpOrpaMMHbIii
KOMIJIEKC, KOTOPbI COCTOUT U3 CefyoLLMX KOMIOHEHTOB:

e GNI0K MOACKCTEMbI NPOOONOArOTOBKYM, peanusyiolleil Nogayy Mcciesyemoro rasa
WY ra30BO CMeCU Ha MaTpuULy CEHCOPOB

e MaTpuLia M3 WECTU CEHCOPOB C HAHECEHHBIMU HA HWUX YYBCTBUTENIbHBIMU CIIOAMM
Ha 0CHOBE (YHKLMOHANbHbIX MONUMEPOB

e U3MepUTEeNbHasA NOACUCTEMA, NPeLHA3HAYEHHAA LIS NONYYEHUSA CUTHANOB OT CeH-
COPOB 1 WX Npeobpa3oBaHus Ans AanbHeiiwei nepesayun B 610Kk 06pabOTKU CUTHANOB
B uMdposoi dhopme

e 610K 06paboTKH, NpeLCTaBAAOWMIA COOOI MUKPOKOHTPOED, COAEPKALLUIA Npo-
FPaMMHbI KOMMOHEHT, peanu3yioLLnii anroputm 06paboTKM CUrHANoOB OT CEHCOPOB
C LeNblo BbIJENEHNA aHAIMTUYECKOTO CUTHaNA

e UHTepdeic nonb3osatens Ans BbIBOAA Pe3yNLTaToOB U3MEPEHUI.

Pa6oTa BbinonHeHa Npu hMHAHCOBOI noaaepxke MuHucTepcTea 06pa3oBaHNs U Ha-
yku Poccuitckoit ®epepavuu. Cornawenue N2 14.577.21.0144 ot 28.11.14. YHUKanbHbIi
npeHtndukatop npoekta RFMEFI57714X0144.

The experimental sample of the first domestic mobile (portable) multi-sensor systems
(MMS) monitoring of the atmospheric air to solve the problem of the quantitative and
qualitative detection of gases included in the priority list of the main pollutants of
atmospheric air (ammonia, sulfur dioxide, and hydrogen sulfide) in the air of populated
areas

Mobile multi-sensor system is a hardware-software complex, which consists of:

e unit of sample preparation subsystem that implements the flow of the analyzed
gas or gas mixture to the matrix of sensors

e matrix of the six sensors are coated with sensitive layers based on functional
polymers

o the measurement subsystem designed to receive signals from sensors and convert
them for transmission to the signal processing unit in digital form

e processing unit, which is a microcontroller that contains software component
that implements the algorithm of processing the signals from the sensors to isolate
the analytical signal

e user interface for displaying the results of measurements.

The work is executed at financial support of the Ministry of education and science
of the Russian Federation.

Agreement No. 14.577.21.0144 from 28.11.14. Unique identifier of the project
RFMEFI57714X0144.
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OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «Ipaduueckue
MH(OPMaLMOHHBIE CUCTEMBIY,
Hukeropopnckui 061acTHOI LeHTp
HOBbIX UH()OPMALUOHHDBIX TEXHONOIUI
KoHTaKTHble nuua:

K.T.H., aoueHT U.H. Mep3nsakos,
K.T.H., goueHT JI.U. Paitkun

Tenedon: (831) 257-86-72

E-mail: merzliakov@nntu.nnov.ru;
raykinl@yandex.ru

IMPLEMENTATION AREA

DESCRIPTION

Geographical Informational Systems
Department

The Innovative Informational
Technology Center

of Nizhniy Novgorod Region
Contact persons:

Assistant Professor I.N. Merzlyakov,
Assistant Professor L.I. Raikin
Contact number: (831) 257-86-72
E-mail: merzliakov@nntu.nnov.ru;
raykinl@yandex.ru

WN3TP npepocTaBnseTcs 3aKka3yuKy B 3/IEKTPOHHOM BUAE HA MOOUILHOM HOCUTeNE,
nM60 NpW NOMOLLW 3NEKTPOHHbIX CPeAcTB cBA3N (MHTepHeT).

WNcnonb3oBaHue ayano- v BUAEO[AHHBIX NO3BONAET HAMALHO NOKa3aTb BbINOJHEHME
TOW UM WHOW onepauuu, CBA3AHHON C 06CNYXKMBAHUEM AN PEMOHTOM u3genus. Mpu
MOMOLLM aHMMALMM MOXHO NOKa3aTb paboTy CUCTEM U MEXaHU3MOB U3[eNus, KOTOPYIO
HEBO3MOXHO NOKa3aTb NPW NOMOLLM BUAEO.

WNHTepaKTMBHOE 3NeKTPOHHOE TeXHUYeckoe pykoBoACcTBO (MITP) npepcTaBnseT coboil
CTPYKTYPUPOBAHHbII KOMMIEKC B3aMMOCBA3AHHbIX TEXHUYECKUX AAHHbIX, MPeAHA3Ha-
YEHHbIN ANl NPefjOCTaBNEHUS B UHTEPAKTUBHOM pPeXuMe CNpaBOYHON U OnMcaTeNbHOM
MHGOPMaLMM 06 IKCMTYaTaLMOHHBIX U PEMOHTHbLIX MPOLEeAypax, CBA3AHHbIX C BbICOKO-
TEXHONIOTMYHBIM U HAYKOEMKUM U3LEeNneM.

WHdopmauus B UITP moxxeT GbITb NpeAcTaBieHa B BUAE: TEKCTA, rpaduyeckux uso-
OpaxeHuii, 3D-moaenei, aHumMaLuu, aynmo- u Bugeoponukos. N3TP paspabarsiBatoTcs
B COOTBETCTBUM C MEXAYHAPOAHBIMU CTAHAAPTAMU U HEOOXOANUMBI ANS SKCNOPTUPYEMbBIX
n3penui.

INTERACTIVE ELECTRONIC CONTROL (IEC) is made available to customers online or
in a soft form on a mobile device. Using the audio or video data allows to represent the
performing any operation in repair or servicing. Systems or machines of item, which are
impossible for video watching, might be presented via use of an animation.

INTERACTIVE ELECTRONIC CONTROL (IEC) is a structured set of interacted techni-
cal data. It is designed as online descriptions of operating and repair procedures for
high-tech items.

The information in IEC may be presented as a text, graphics, 3D models, animation,
sound file, video file. IEC is designed according to the contemporary international
standards for export items.
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OBJIACTb MPUMEHEHKA

ONMUCAHME

Kacdeppa «NHpopmaTuka

M cMCTeMbl YNpaBAeHUA»
KoHTakTHOE Nnuuo0:

poueHT 0.H. Kopenux
Tenedhon: (831) 436-83-44
E-mail: korelin@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Department of Informatics and
Operating Systems

Contact person:

Assistant Professor 0.N. Korelin
Contact number: (831) 436-83-44
E-mail: korelin@nntu.nnov.ru

Peann3soBaHbl anropuTMbl KOAMPOBAHUA U30OPaXEHNIT C BBICOKUM KO DULMEHTOM
CXKaTus, NO3BONAKLME 3HAYUTENBHO YMEHbIWUTL 06BEM haitna ¢ usobpaxeHuem 6e3
CYLLECTBEHHOTO CHUXeHUA KayecTBa. [peanoxeHHbIA NOAXOA NO3BONSAET NOBbICUTD CTe-
neHb CxaTua no cpasHeruto ¢ JPEG n JPEG2000 ¢ BbIOOPOM pasnuyHbIX KO3 hULMEHTOB
KBAHTOBaHWA A8 PA3NMYHOIO TUNA U306paKEHHNiA.

AnroputMbl anpo6MpoBaHbl U MOKa3anM XopoLIne pe3ynbTaTbl CKaTUA U306paXKeHU.
[ins peweHus 3agaum ncnonb3yeTcs aHanor u3sectHoi nnatel ot hupmel GOOGLE - Beagle
Board — DEVKIT8000, Ha koTopoit yctaHoeneH npoueccop TI OMAP3530 1 BCTpoeHa namaTh
o6bEémMoM 256 MGaitT. MpenmyluecTBOM JaHHOTO NpoLeccopa ABNSETCA pacnofioxeHune
Ha ofHOM Kpuctanne faByx npoueccopoB (ARM9 u DSP TI64x) KoTopble, B 4aCTHOCTH,
wnpoKo ucnonb3ytotca B cmaptdoHax NOKIA.

[laHHas nnata pa6oTaeT noj ynpasfeHUeM OTKPbITbIX ONepaLmMoHHbIx cuctem Android
1 Angstrom, akTMBHO pa3BUBAIOLNXCA U UMEIOLYMX BbICOKWIA NoTeHuuan. Mporpammsl Ans
Android paspa6arbiBatotcs B cpefie Eclipse, no3sonstoleii paspabarbiBaTe U NOPTUPOBATH
NPUNOXEHUA CTOPOHHUX Pa3paboTYMKOB Ha nnaty. BoamoxHoCTU nnatel N03BoNAI0T 06-
pabartbiBaTh 6onblMe 0OBEMBI MYNETUMEAUIHbIX AAHHbIX, B TOM Yucne 06paboTKy U cxxatue
BM[EOMNOTOKOB B pacnpocTpaHeHHOM topmate H.264, 06paboTKy 3ByKa 1 M306paxeHns,
BbiBOA Ha LCD ancnneit n306paxeHus BbICOKOrO paspelieHus ¢ yucnom touek 2048*2048.

The algorithms of image encoding, having a high compression index, were performed.
These algorithms can significally reduce a size of an image file, keeping its quality. The
suggested way might increase the level of compression, compared to JPEG an JPEG2000,
presenting various quantization indices for various picture types.

The algorithms were tested and present good results of picture compression. The
popular version of Google board — Beagle Board — DEVKIT8000, upgraded by the pro-
cessor TI OMAP3530 and onboard memory (256 Mb), was used for solving this problem.
Two processors ARM9 and DSP T164, which are widely used in NOKIA smart phones, are
located in one crystal of the processor. This is its essential advantage.

The board works under control of open operation systems Android and Angstrom,
successfully developing and high- potential. Programs for Android are made in Eclipse
developing environment, which is able to make and port off-site applications into the
board.

Board opportunities are suitable for processing of large multimedia data volumes.
Additionally, they are good for processing and compression of videosteams in the popular
format H264, as well as for sound and picture processing with LCD display representa-
tion, having 2048*2048 high definity.
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OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «MatepnanosepeHue,
TEeXHONOrUA MaTepuanoB u
TepMuyecKas 06paboTka MeTannoe»
KoHTaKkTHble nuua:

BoueHT, K.T.H. E.C. benses,

B.H.C., K.T.H. B.A. XpeHoB

TenedhoH: (831)436-63-22

Mo6.: +7 903 052-31-81

E-mail: yaneck@bk.ru,
mtnm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Material Science, Technologies

and Heat Treatment Department
Contact persons: PhDs in Technology
Science, Associate Professors

E.S. Belyaev, V.A. Khrenov

Contact number: (831) 436-63-22
Mob.: +7 903 052-31-81

E-mail: yaneck@bk.ru;
mtnm@nntu.nnov.ru

Ha npotsxeHuu 6onee 35 net kadeapa «MarepnanoBeaeHns U TEXHONOTUA HOBbIX
MaTepuanoB» NpoOU3BOANUT U COBEPLIEHCTBYET PAL WTATHbIX U3AENNIA CUCTEMBI KU3He-
obecneyeHus ckadaHapos Ans paboTbl B OTKPLITOM KoCMoce cepun «OpnaHy.

Tennoo6MeHHUK-Cy6IMMATOP OCYLLECTBASAET OXJIAXAEHNE KOCMOHABTA B aBTOHOMHOM
pexume.

Bnaroc6opHUK NOpUCTLIi NpefHasHayeH ansa cbopa Biaru U3 BblAbIXaeMoro BO3ayxa
C LeNbIo NpeoTBPalLeHMs 3aN0TEBAHNUA repMoLLema.

Material Science, Technologies and Heat Treatment Department has been producing
and improving a range of items for space suits life support for 35 years. The Department
works on suits of “Orlany» family to provide it with opportunity of open-space walk.

A heat extractor sublimator performs cooling a cosmonaut body in a separate mode.
A porous moisture collector is used for taking the expired gas liquid to prevent its
condensation on a space helmet.



LN HITY
\"7 4

[IPOTPAMMHBIN KOMIIJIEKC
ABTOMATV3VIPOBAHHOY BEPMOUKALINN
PEAJIM3AIINU ITPOTOKOJIBHBIX OBBHEKTOB

¥

N+1 | 3anyck meracuenapus |
v

> 3anyck XM*L-CLICHapHH ]

| tecrep . | Mogynb N | Co3nanue coeaHeHMi |
config ; Co3nanue
i down_out up_in

KOH(DUTypaLMOHHOT O
COE/IMHEHUS

L1
OrnpaBka nakera ¢
KOH(HUTYypaLHe
¥

| Ornpaska nakera(os) |
.

| Ilpuewm nakera(os) |

Kouen )

e (

PROGRAMM COMPLEX OF AUTOMATABLE
VERIFICATION OF PROTOCOL OBJECT'S
IMPLEMENTATION




OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «InekrpoHuka un cetu 3BM»
KoHTakTHoe nuuo:

A.T.H., npodeccop B.P. Munos
TenedoH: (831) 436-83-82

E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electronics and Computer networks
Department

Contact person: PhD in Technology
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

MporpamMMHbI# KOMNIEKC NpeAHa3HayeH AN aBTOMaTU3MpPOBaHHOW BepuduKaLum
peanu3auuii NpoToKoJbHbIX 06bEKTOB, BXOAALLMX B COCTAB CTEKA MPOTOKONOB B CUCTEMAX
CBfA3u, 06ecneynBas BO3IMOXHOCTb IOKANbHOTO U YAaNeHHOro TecTupoBaHus. Komnnekc
MO3BONAET NOBbICUTb HALEXHOCTb KPUTUHHOTO MO BE30MacHOCTH NporpaMmMHoro obecne-
YeHus, a TaKKe COKPaTUTb NPOLJOMKUTENbHOCTb 3Tana KBanMMUKaLMOHHOTO TECTUPOBAHUS
1 BepuMKaLMM 33 CYET BbICOKOI CTENeHN aBToMaTn3aumu.

Komnnekc obecneynBaeT MMUTALMIO OFHOI UM HECKONbKUX CTOPOH CETEBOr0 0OMeHa
L5 KOHTPONA peanu3aLm TECTUPYEMOTO NPOTOKOLHOrO 06beKTa (Mofyns), NpUHUMa-
folLero U nepefatolero 610kM AaHHbIX. [poBepKa Ha COOTBETCTBUE TPEOOBAHUAM Npo-
M3BOAMTCA NOCPEACTBOM CPaBHEHUA peakuuil Ha BXOAHbIE BO3JEHCTBUA TeCTUPYEMOTO
NPOrpamMMHOro MOAYNA C 3aAaHHbIMM 3TaNIOHHbBIMI B0KaMU LAHHbIX COMACHO NpeABapH-
TeNbHO chOPMUPOBAHHOMY CLEHapUIo, NpeLcTaBneHHoMy B Buae cdanna dopmara XML.
MpoBepKW MOTYT BLINOJHATLCSA MO BbIOOPY NOMb30BaTENS B COOTBETCTBUM C OTLENbHBIMU
CLUEeHapUAMM UK B NAKETHOM PEXUMe, KOTOPbI 33faeTca MeTacLeHapueM.

®YHKUMOHaNbHbBIE BO3MOXHOCTY NPOrpamMMbi:

» noppepxka B3aumogeiictsus no TCP/IP u UDP/IP c TectupyembiM Mopynem;

= BO3MOXHOCTb 33/1aBaTb NPOU3BObHYIO NOCNE[0BATENBHOCTL NPUEMA U Nepeaayn
NaKeToB C 3aJjaHHbIM COLEPKMUMBIM;

= aBTOMaTMyecKoe CpaBHEHWe NONYYEHHbIX MAKETOB C 3TaNOHHbIMU;

= MOAW(UKALUA NPOXOAALLMX NAKETOB AN UMUTALMU BO3MOXHbBIX OWNOOK;

= BbI6Op CLEHapUeB UM MeTacLeHapueB, a TaKXKe BU3yanusaluus npouecca Bepu-
tukaummn nocpencTsom rpacdumyeckoro uHTepdenca nonb3osarens;

= reHepauus OTYETOB O MPOXOXAEHUN TeCT-NNaHa;

= NPOTOKOAMPOBaHWe npoLecca BepuduKaLnum u pesynsTaTos.

Ha nporpammy nonyyeHo cBMAeTeNbCTBO 06 0ODULMANLHON PETUCTPALMM NPOTPAMMBbI
3BM Ne 2013661676 ot 12.12.13 r.

This complex was designed for an automatable verification of protocol object’s
implement. The program provides with local or remote testing for objects included
into the protocol stack. The complex rises the reliability of safety critical software as
well as shorten the qualification testing time due to the high level of automatisation

The complex imitates one or several sides of web— based exchange for performance
monitoring of the tested module which can accept and send data. A compliance test
is made by referencing of response to input, according to the XML formatted script.
Tests may be optionally performed according to certain scripts at the package mode
defined by a metascript

FUNCTIONALITY

= shipping support over TCP/IP and UDP/IP;

= ability to set an indirect order of acquisition and sending the packets with set
content;

= automatic benchmarking of acquiesced packets;

» modification of propagate packets to imitate possible errors;

» selection of scripts (metascripts);

» visualization of verification process due to graphic interface;

» making a progress report on a test-plan;

= journaling of verification process and its results.

This program has got an official Certificate of Registration ECM N2 2013661676 from

December 12,2012.
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[IPOTPAMMA TPEXMEPHOM BU3VAJIM3ALIUA
[TPOIIECCA IIEPETPY3KU TOIIJIMBA
PEAKTOPA HA BBICTPHIX HEMTPOHAX

PROGRAMM OF 3D VISUALISATION FOR
A PROCESS OF REFUELING IN A FAST
NEUTRON REACTOR



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadepnpa «InekrpoHuka un cetu 3BM»
KoHTaKTHOe ninyo:

A.T.H., npodeccop B.P. Munos
Tenedon: (831) 436-83-82

E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electronics and Computer Networks
Department

Contact person: PhD in Technology
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

Mporpamma npegHasHayeHa 4is BU3yanu3aLum TEXHONOIMYECKOro npoLecca nepe-
rPY3KM sAEPHOrO TOMJMBA peakTopa Ha BbICTpbIX HEUTPOHAX M npepcTaBaser coboi
npuMep peanusauuu paspaboTaHHoil TexHonoruu, obecneunsaoein 3D-susyanusauuio
CNOXHBIX TEXHONIOTUYeCKUx npoueccos. Mpeanonaraercs, Yto BU3yanusnupyemoie npo-
LeCchl BbINOHAIOTCA YAANEHHO U HEZOCTYNHbI HEMNOCPEACTBEHHOMY HAbMOAEHMIO UK
BBIMOJIHAIOTCA B 3KCTPEMANbHbLIX YCIOBUSX, HE NO3BONSAIOWMX 33€CTBOBATL AN UX
KOHTPONIs TeXHUYECKUe CpefcTBa BUAEOHAONIOAEHUS, KaK, HAanpuUMep, B Ciyyae nepe-
rpy3KW AfepHOro ToniuBa peakTopa.

WNcxopHbiMU faHHbiMKU fns nporpammbl 3D-Bu3yanusaumm ABRAIOTCA TPEXMEpHble
MOLENU 3/1eMEHTOB TPAHCMOPTHO-TEXHOMOrMYeckoro obopynosatua (TT0) B dopmate
*.3ds. ImnopTupoBaHHble B MpOrpamMmmy TpexMepHble MOLeNN 0TO6paxaloTcs Ha BUP-
TyanbHOW CLEHe.

Pa3B1BaeMasn TeXHONOTMA AOMYCKAET Pa3nnyHble BapuaHTbl (PeXUMbI) peanu3auun u uc-
nosb30BaHWA Nporpammbl 3D-Bu3yanu3aumu: 4eMOHCTPALMOHHBIIA, PEXUM TPeHaXepa, UHTep-
eiic aBTomMaTU3npoBaHHoro paboyero mecto (APM) oneparopa TEXHONOTMYECKOro NpoLecca.

Buayanusauma TexHON0rMYECKOro npouecca neperpysku TonaMBa peaktopa npo-
MCXOLMT NO 3apaHee NOATOTOBJAEHHOMY cueHapuio. [Tpu 3ToM nonb3oBaTenb MOXeT
ynpaBnsTh TOYKOW 0630pa 1 BOCNPOU3BEAEHMEM ITANOB NePerpy3ku TONIMBA peakTopa
B COOTBETCTBUM CO CLIEHapWeM, peann3oBaHHbIM B AJEMOHCTPALMOHHO NporpamMme.

B pexume TpeHaxepa BOCNPON3BOAATCA (parMeHThl TEXHONOMMYECKOro npoLecca co-
rMacHo obyyarwLeMy cLeHapuio, 4To 06ecreynBaeT BO3IMOKHOCTb NONb30BATENHO HE TONbKO
yNpaBnsTb TOYKOI 0630pa, HO M MPUHUMATb PELIEHUS HA YPOBHE «4YTO AeNaTb, ECIU...»,
B YACTHOCTMW, NOCPESCTBOM BbIGOPA U3 CMUCKA BapMaHTOB. [ 0TOOpaxeHUs TeKyLero
COCTOsAHUsA 06BEKTA, HaNpUMep, TONMBHAA cOopKa 3athMKCMpPOBaHa B 3aXBaTe, BO3MOXHO
n3meHeHue rpacduyeckoro o6pasa, a UMeHHO, f0bOaBNEHUE MUTrAlOWENd PaMKM UK U3-
MeHeHWe LBeTa. Tak, 06bEKTbI, HAXOAALMECS B ONACHOM WU aBapUItHOM COCTOSIHUMK,
OKpalMBAKOTCA B XKeNTbI MW KPAaCHbIA LBET COOTBETCTBEHHO.

Pa3paboTaHHblit Moaynb 3D-BU3yanusaymm moxeT BXoauTh B coctaB APM onepatopa
TEXHOMOTMYECKOr0 NpoLiecca B KayecTse TpexmepHoro HTepdeiica. Ha ocHoBe 06paboTku
NOTOKOB faHHbIx oT farymkoB SCADA-cucTembl TpexmepHas cLeHa, cofepKalas Mogenu
TEXHONIOTNYECKOro NpoLecca, aHMMMpyeTcs, oTobpaxas peanbHOe COCTOsIHME 0OBEKTOB,
“X B3aUMOAENCTBME U NOPAAOK NepeMeLLeHus.

Ha nporpammy nonyyeHo cBMAeTENbCTBO 06 0ODULMANLHON PETUCTPALMM NPOTPAMMBI
3BM Ne 2013619753 ot 14.10.2013 .

The program is used for visualization of technological process of refueling in a fast
neutron reactor. It is a model of implementation of the developed way, provided with
3D visualization of complex technological process. Visualisable processes are supposed
to be remotely performed, being disable for direct viewing. They are supposingly per-
formed in extreme conditions, without any controlling tools of video viewing as in case
of refueling a nuclear reactor.

3D models of traffic-technology equipment pieces are the feed data for the 3D visu-
alization program. Imported into the program 3D models are displayed on a virtual scene.

The presented technology contains various models of using 3D visualization : demo mode,
training mode, Human Machine Interface (HMI) for an operator of the technology process.

Described visualization is formed according to the ready script. A user can control
a viewpoint and current refueling of reactors in accordance to the script performed in
the demo program.

Segments of technology process are presented in training mode by the teaching
script. This may provides with an ability to control the viewpoint as well as making
decision like «What to do if..», by selecting from the list of variants.

To display the current state of an object like a fixed fuel assembly, a graphic image
may be changed by designing a flash arrow or color changing. So, alarm objects might
be colored into yellow or red properly.

The presented 3D visualization module may be included into HMI operator of tech-
nology process as a three D Interface. The 3D scene, based on stream processing data
from SCADA system sensors, is animated. Here it displays an object interaction , their
real state and a mode order.

The Certificate for official ECM registration N2 2013619753 was given on October 14, 2013.
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[IPUBOP [JI1 OBHAPY)XEHUA
1 ®VHKIVOHAJIFHOM TUATHOCTUKH
YKUBBIX OBBEKTOB

A DEVICE FOR LOCATING AND FUNCTION
TESTING OF ALIVE OBJECTS



OBJIACTb MPUMEHEHUA Mpubopbl NpesHa3HaueHbl 4N 06HapyKeHUs QYHKLUMOHANbHO| ANArHOCTUKM Niofeil
Nno LbIXaHWIO, ABUKEHUAM U ceppLeOUeHIto, HaXOAALMXCA Ha yaaNeHN K, 33 CTeHaMX, B

TOM Yucne noj 3aBanamu.
[ins MCKNoYEHMs BIMAHWSA onepaTopa ucnosb3yetcs 6ecnpoBofHslil uHTepdeiic WiFi.

OCHOBHbIE TEXHUYECKUE HaCTOTHBIN UANA30H c.ceeeereerieeriieiieiiiiiiiieeee e 1-3TTywn 0,5-1,5 Iy
XAPAKTEPUCTUKMU CnekTpanbHas NAOTHOCTb U31Y4aEMON MOWHOCTU «.oeeeennnnnnnns 43nBbmBT/ Ml
OnnTenbHOCTb 30HANPYIOWETO CUTHAMA . eeuerennernerernerennrernnrennnes 0511 Hc
[Inana3oH pacCTOAHUN OOHAPYIKEHMSA cuvuuuerreerrrrnnneereeerrennneseerenenns go 10 m
NHTEPDENC CIBM et USB 2.0, WiFi
PaBMEPDIceueetniieieiietiee ettt et e e e e e s eeeeea 140x240x400 mm
TTUTAHME ceeeeeneiee ettt e eneeeaeae akkymynatop 12 B

Kadeppa «UHdopmauunoHHble
paamocucTeMbl

KoHTakTHOE nuuo:

A.T.H., npodeccop A.B. AHApUAHOB
Tenedhon: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

IMPLEMENTATION AREA Devices are used for locating and function testing of people by their breath, move-
ment and heartbeating at a distance, behind walls as well as under the rubble. WiFi
interface is used to avoid runner’s influence.

TECHNICAL SPECIFICATION Frequency TANQE tiiiieieeeeeceaeenneencoceoccascacsossassanses 1-3 GHz and 0.5-1.5 GHz
Spectral density of radiative pOWer .....ceeevveeieiiiieiiiiieeneiins -43dBW/MHz
Sense signal duration ...ceeeeeeeeeiiieiie i 0,5and 1 ns
Locating distance range .....cceueeieuieeneienieeiiereneeeieeeeeeennns till 10 meters
Interface With ECM ..eeeeieieieieeieeeee ettt e e eenes USB 2.0, WiFi
SIZE TANGE e ttuiitieiitieetee e etee et eree et e eaeeraeeaasanaeeanns 140x240x400 mm
POWET et accumulator 12 V

Informational Radio Systems
Department

Contact person: PhD in Technology
Science, Professor A.V. Andriyanov
Contact number: (831) 436-78-80
E-mail: rs@nntu.nnov.ru
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VMUTATOP CCTEMEI ABUALIMOHHON
PAOVOCBA3Y MB/IOMB ONUAIIA30HA
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SIMILATOR OF AIRCRAFT RADIO
COMMUNICATION SYSTEM
OVER A RANGE OF VHE/DMW



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadepnpa «InekrpoHuka n cetu 3BM»

KoHTaKTHOe ninyo:

A.T.H., npodeccop B.P. Munos
Tenedon: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Department of Electronics and ECM
Network

Contact person: PhD in Technology
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

Wmutatop npefHasHavyeH 4 UCCNef0BaHUA CUCTEM aBUALMOHHON paguoces3n MB/
[IMB pnana3oHa B pexumax nepegaun ganHsix (VDL-2, VDL-3, VDL-4, ACARS) n no3sonser
MMUTUPOBATb OOMEH COOBLEHUAMMU MeX LY HazeMHbIMU cTaHuuaMK (HC) 1 BO3AYLWHEIMKU
cynamu (BC), nBUKYLWMMUCA NO 3a[aHHbIM TPAEKTOPUAM.

Pa3paboTaHHbI UMUTATOP CUCTEMbI AaBUALMOHHOI pagnocesa3u MB/MB auana3soHa,
BK/OYaeT:

m APXUTEKTYpY UMUTALMOHHON Mogenu 3cupa;

= MPOTOKON UH(DOPMALMOHHO-IOTUYECKOTO B3aUMOAEHCTBUA C LUCNETYepOM coobLue-
HUW NONYHATYPHOro CTEHAA MOAENMPOBAHUA YNpaBiseMblX NONETOB NEpCNeKTUBHbBIX
CaMoneTos;

= aNropuUTMbl GYHKLMOHUPOBAHWA Moayneit umutaTopa (ynpaBineHus u Bzaumogei-
CTBMUSA, OLEHKN PaCcCTOAHUMN, OLEHKMN 3afepieK, OLEeHKM MOLHOCTU CUFHANO0B, OLEHKM
AOMNNEpPOBCKOr0 CABUra YacToTbl, OLEHKM BHYTPUKAHANLHON MHTEP(hEPEHLMH, OLEeHKM
KauyecTBa CUrHana, NpUHATUA PeLleHuit, HaKONeHNsA U 06PabOTKM CTaTUCTUYECKUX JaHHbIX);

= MaKeT NpOrpaMMHOro obecneyeHus UMUTaTOpa CUCTEMbI aBUALMOHHOI PafuoCBA3M
MB/[IMB gnana3oHa.

WmuTatop obecneynBaet pacyeT OlofxeTa pagnonuHuii «Bosgyx-3emns», «3emns-
Bo3pyx» 1 «Bo3pyx-Bo3pyx», B TOM yncne B WWMPOKOBELATENbHOM pexuMe (B paguoHa-
npaBneHusx «3emnsi-Bosgyx» u «Bosgyx-Bo3gyx»), C y4eTOM TEXHUYECKUX XapaKTEPUCTUK
CUCTEM aBUALMOHHON CBA3M (NepefaTynKoB, NPUEMHNKOB, aHTEHHO-PUAEPHBIX CUCTEM,
KOZEKOB, MOAEMOB, NOTEPb PACNPOCTPAHEHUA CUTHANA B CBOGOAHOM NPOCTPAHCTBE, f0-
MONHUTENbHBIX NOTEPb U3-3a OTPAXEHUSA OT 3€MNIU, BHYTPUKAHANbHO! UHTep(epeHLmnH,
addekra [onnepa.

B pesynbrate mogenupoBaHus obecneynBaeTcs OLEHKa XapaKTEPUCTUK KayecTBa
CBA3M, BK/KOYAs YPOBEHb NPUHUMAEMOTO CUrHaNa, oTHoweHue «CurHan-wymM» Ha Bxopae
[EeMofynATopa, BEPOATHOCTb OWMNOKM Ha GUT, BEPOATHOCTL OWMOKM Ha MAKET, 3Hepre-
TUYeCKUI 3anac pagnoanHuN.

NmuTtatop umeet MOAYNbHYIO HapalMBaEMylo apXUTEKTYPY, YTO NO3BONAET OCYLle-
CTBUTb JOMOJIHEHME MMUTATOPA MOLYNAMU BONee BLICOKOTO YPOBHSA AN UCCNEL0BAHMUA
CeTeBbIX XapaKTEPUCTUK Pa3HbIX TEXHONOMN aBUALIMOHHOI PafMOCBA3N.

A simulator is used for an investigation of aircraft radio communication system
over a range of VHF / DMW in data transfer modes ((VDL-2, VDL-3, VDL-4, ACARS). It is
able to imitate messaging between ground stations (HS) and aircrafts following along
their planned trajectories.

The designed simulator of aircraft radio communication over a range of VHF / DMW
includes:

» an architecture of a role model of ester;

= a protocol of infological interjection with message handler in hot mockup for
controlled flights;

= algorithms of simulator's module performing (interaction control, distance and
delay evaluation, signal power and Doppler shift evaluation, co- channel interference
and signal quality evaluation, on-board decision and data processing evaluation);

= a model of the radio simulator software.

The simulator provides with budget calculating for radio lines “Air— to- air” and
“Ground-to Air” considering all the technology characteristics such as antenna feeder
systems, coders, modems, signal propagation loss in empty space, an auxiliary loss due
to land returns, co— channel interference, Doppler effect.

An evaluation of radio quality can be provided by this modeling. The evaluated
features are: received signal level, signal-bang balance on input chopper, probability
of error per bit, per packet, link margin.

The simulator has got a plug-in architecture which allows to add any high level
modules for investigation of web-based avia radio contact qualities.
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AND TROUBLESHOOTING SYSTEM



OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «UHdopmaTtnka u cucremol
ynpaBsieHUa»

KoHTaKTHble nuua:

A.T.H., npodeccop I3.C. Cokonosa,
K.T.H., aoueHT C.H. KanpaHos
TenedhoH: (831) 436-83-44

E-mail: essokolowa@gmail.com,
serg.kapranov@gmail.com

IMPLEMENTATION AREA

DESCRIPTION

Department of Informatics and
Controlling Systems

Contact persons: PhD in Technology
Science, Professor E.S. Sokolova
Candidate of Technology Science,
A.P. S.N. Kapranov

Contact number: (831) 436-83-44
E-mail: essokolowa@gmail.com,
serg.kapranov@gmail.com

ABTOMaTU3MpOBaHHasA cucTeMa KoHTpons 1 guarHoctuku (ACKL) npegHasHadeHa gis
TeCToBOro, YHKLMOHANBLHOTO KOHTPONS, ANArHOCTUPOBAHNUA TEXHUYECKOr0 COCTOSHMUA
00BEKTOB Ha BCEX 3Tanax UX XU3HEHHOTO LUKNa.

Pabota ACK[] 6a3upyertcs Ha CTPYKTYPHOM NOAXOAE K 0ObEKTaM AUArHOCTUPOBAHUSA —
nccnenoBaHun rpadoaHanUTUYECKUX NPeCcTaBaeHMit CBONCTB TEXHUYECKUX OOBEKTOB U
TEXHOJI0rMYECKUX NPOLLECCOB W BKNIOYAET KOMMIEKC MEPONPUATUIA, NO3BONAOLMX CHA3UTD
3aTpaTbl Ha NPOEKTUPOBaHWe, M3TOTOBNIEHME 1 IKCMyaTaLMio, @ UMEHHO:

— HasHayeHWe M 060CHOBaHME COBOKYMHOCTM AMArHOCTUYECKUX NapaMeTpoB;

— peanu3sauus npoleayp LUArHOCTUPOBaHUsA fedeKTOB ¢ ryBUHOII noucka, Tpebyemoit
A5 NPOBELEHUA PEMOHTHO-BOCCTAHOBUTENIbHBIX paboT;

— TeXHWYecKoe NPoOrHO3MpoBaHMe Ha OCHOBE MOHWUTOPMHIA W aHanu3a AUHAMUKK
CMeKTpaNbHbIX COCTABAAIMX NPOrHO3UPYEMbIX NapamMeTpoB.

Ha mopenu, metogsl n anroputmbl ACK] nonyyeHbl cBUAETENbCTBA O rOCYAAPCTBEHHOW
perucTtpauuu nporpammsl ansa IBM N°2007610902 «Mogynb uccnefoBaHus KOHTponenpu-
rogHoctn cuctembl (Defectoscopy)» ot 26.02.2007; N2 2008612302 «MopenuposaHue
BbIYMCNUTENBHOTO MpoLecca ANs OLeHKU AMArHOCTUPOBaHKA owmnbok» ot 12.05.2008;
Mporpamma Busyanusaumu rpacda AutoGraphy ot 15.08.2011; N°2011616379 «Imynsatop
HelipoceTeBoro mogenuposanus NeuroFriend» ot 15.08.2011.

An automatable checkout and troubleshooting system (ACTS) was designed for testing,
functional checkout, diagnostics of objects’ technical state at all time of its lifespan.

ACTS work is based on structural approach to diagnosing the subjects. It supposes
a semi-graphical features presentation and includes the project reducing charges on
design, production and operation. The project consists of the following actions:

— function and verification of diagnostics parameters profile.

- performing a fault diagnostics with the required search depth for repair work.

— technologic forecasting based on a dynamics analysis of spectral components.

State Registration Certificates on samples, methods and algorithms ASCD are received
for ECM Ne2007610902 «Diagnozability investigation module (Defectoscopy)» from
26.02.2007; N2 2008612302 «Calculation modeling for detecting errors’ evaluation » from
12.05.2008; «Graph visualizing software AutoGraph» from 15.08.2011; N22011616379
«Emulator connectionist modeling » from 15.08.2011.
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CHCTEMA BMOMETPUYECKOU
BEPUOMKAIINN YEJIOBEKA
IJ1A LIEJIEV AVTEHTU®UKAIINN

BIOMETRIC VERIFICATION OF A HUMAN
SUBJECT FOR AN AUTHENTICATION PURPOSE



OBJIACTb MPUMEHEHKA Cuctema GMoMeTpUYECKON BEpUdUKALMM NpefHa3HaYeHa Ans ayTeHTUdUKaLUK Ye-
noseka B MH(OPMALMOHHON CUCTEME KaK AONONHUTENbHAA CTENEeHb 3aWuTbl OT HECaHK-
LMOHMpPYEMOTO AOCTynNa.

OMUCAHUE Cuctema npepcraBneHa B BUAE NPUKNALHOMO NPOrpaMMHOrO NaKeTa, COCTOALLEr0 U3
KNMEHTCKOIA YacTH, yCTAaHABNMBAEMOW HA NEPEHOCHOM MOBUbLHOM YCTPOIICTBE C BULEOKA-
Mepou 1 cepBepHoit yacTu Ha komnbtoTepe AMD PHENOM nop ynpasnenuem OC OpenSuse.

TEXHUYECKWUE XAPAKTEPUCTUKU KnueHTckas yactb
= MobunbHoe ycTpoiicTeo nog ynpasnenuem 0C Android 2.3.
= Bupeokamepa c paspeleHunem He HUXe 1.3 meranukcena.
= Mopgynb 3aWuThl OT Nogfora ¢ ucnonb3oBaHuem Gubnuotekn OpenCV.
= [lponpueTapHsblii npoTokon 6esonacHocTu Ha 6ase SSL-wutpoBaHus.

CepBepHas 4acTb

» CYB[] Postgress ans xpaHeHus GUOMETPUYECKON MHGDOPMALINY O KNMEHTE.

= Cpepa pa3paboTku Qt 4.8.X Ans NOCTPOEHUs cUCTEM BUOMETPUYECKON ayTeHTUDH-
Kaluu Ha 6a3e KOHTeHepHbIX KNAcCoB U K1accOB BBOAA-BbIBOAA.

» Stasm GubnuoTeka pns paboTbl ¢ GUOMETPUYECKUM N306paKeHUEM.

» Libstasm 6ubnnoTeka Ha 0cHOBe nakeTa Stasm Ans HaxoXAEeHUA KIOYEBbIX TOYEK
Ha doTorpacuu nuua.

Kadeppa «UHdopmaTuka » Libjpeg 6ubnuoteka Ha ocHoge Libstasm gns pabotsl ¢ popmartom JPEG.

M CUCTeMbl YIpaBJIeHUA» = OpenCV (Open Computer Vision library) 6ubnuoteka KOMNbIOTEPHOTO 3pEHUA.
KoHTaKTHble ninua: = GSL (GNU Scientific Library) 6ubnuoteka ans onepauuii Hag MaTpuLaMmu U BEKTO-
A.T.H., npodeccop I3.C. Cokonora, pamu, LN OCHOBHLIX ONepaLunii NuHeidHoM anrebpel u anroputma SVD.

K.T.H., goueHt [1.B. iAMutpues
TenedhoH: (831) 436-83-44
E-mail: essokolowa@gmail.com,

dmitdmit@mail.ru
IMPLEMENTATION AREA The system of biometric verification is used for authentication of a human subject
in information system as an additional protection level for illegal access.
DESCRIPTION The system is made as an applied program package, consisted of the client-end
portion which is set on a portable mobile device with video camera, and the server-end
on the AMD PHENOM computer under 0S OpenSuse control.
TECNICAL SPECIFICATION Client-end
= A mobile device under 0S Android 2.3 control.
» A video camera with resolution of 1.3 megapixel or higher.
» A security module using Open CV library.
» A propriety safety protocol on the SSL basis.
Server-end
» DBMS Postgress to keep the customer’s biometric information.
= Framework Qt 4.8 .x for making biometric authentication’s systems on the basis
of container classes and input-output classes.
Informatics and Controlling Systems m Stasm library for working with biometric images.
Department » Libstasm library on the Stasm packet for finding key points in the face picture.
Contact persons: PhD in Technology » Libjepeg library on the basis of Libstasm to perform JPEG format.
Science, Professor E.S. Sokolova, = Open Computer Vision Library of the computer vision.
Candidate of Technology Science, » GSL (GNU Scientific Library) for matrix or vector operations, as well as for linear
A.P. D.V. Dmitriev algebraic operation and SVD algorithm.

Contact number: (831) 436-83-44
E-mail: essokolowa@gmail.com,
dmitdmit@mail.ru
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CUCTEMA ITPOTHO3MPOBAHUA TEXHUYECKMX
ITAPAMETPOB ITIPOMBILTIIEHHBIX OBBEKTOB
HA OCHOBE AHAJIM3A IMHAMUKN
CIIEKTPAJIbHBIX COCTABJIAOLINX

FORECASTING SYSTEM FOR TECHNICAL
PARAMETERS OF DYNAMICS ANALYSIS ITS
SPECTRAL COMPONENTS



OBJIACTb MPUMEHEHKA

ONUCAHME

TEXHUYECKWME TPEBOBAHUA

Kadeppa «UHdopmaTuka cucrembl
ynpaBaeHua»

KoHTakTHble ninua:

A.T.H., npodeccop I3.C. Cokonora,
accucrteHT [1.A. JlaxmaHoB
TenedoH: (831) 436-83-44
E-mail: essokolova@gmail.com,
dm.virger@mail.ru

IMPLEMENTATION AREA

DESCRIPTION

TECHNICAL SPECIFICATION

Department of Informatics and
Controlling Systems

Contact persons: PhD in Technology
Science, Professor E.S. Sokolova,
Assistant Professor D.A. Lyahmanov
Contact number: (831) 436-83-44
E-mail: essokolowa@gmail.com,
dm.virger@mail.ru

Cuctema NpOrHo3nMpoBaHusA Ha OCHOBE aHann3a AMHAMUKM CNEKTPabHbIX COCTaBNA-
towwmx (AACC) npepHasHayeHa ANA NPOrHO3MPOBAHWUA HECTALMOHAPHBIX 3aLYMIEHHbIX
CUTHANOB, ONUCHIBAKILNX U3MEHEHWE BO BPEMEHW TEXHUYECKUX NapaMeTpoB NPOMbILL-
NEHHbIX 06BEKTOB.

CucTema NporHo3MpoBaHUs NPeAcTaBnseT co60i NPOrpamMMHbI MOZYNb, IKCNOPTUPY-
oL pAL NPOrPAMMHBIX UHTEPDEHCOB U MOXKET GbITh UCMONb30BAHA JI0BLIM CTOPOHHUM
npuoXeHeM. B kauecTse NPOrHOCTUYECKOrO AAPA UCMONb3YETCS METOA IKCTPanonupo-
BaHWs HAa OCHOBE aHaNM3a AUHAMUKM CEKTPASbHbIX COCTABAAIOWMX 6€3 OLeHKU BHYTPEH-
HWX 3aBucUMOcTeil. [pu NOCTPOEHUM NPOrHO3a ero OCHOBAHWUEM SBAAETCSH AUCKPETHbIN
curHan, nepegaBaemblit GyHKLUSAM MOZYNS B BUAE YACNOBOMO MACCUBA.

PaspaboTtaHHas NporHocTMYecKas cucTema 06nafaer cieayowumm npenmyLecTeamu
MO CPABHEHUIO C CYL|eCTBYIOWMMM aHANIOraMu:

= He TpeGyeT anpropHoi MHAOPMALMKM O TOTUKE U PU3MUKE NPOTHO3UPYEMOTO CUTHANA;

= 03BOJIIET NPOrHO3MpPOBATL CUrHANbI BLICOKOM CTEMNEHMU CIOXHOCTH;

= VIMEeT MHTErPUPOBAHHBINA METOL NOLABEHMUS WYMOBON COCTABASIOWEN CUrHANA;

= 03BOJIAIET NPOBOAUTL ANPUOPHYIO OLEHKY TOYHOCTM MPOrHO3a.

0C: WindowsXP/7/2003/2008

» [IporpammHuas nnatrdopma: NET
m CPU: AMDPhenomIIX4 2.8GHz

= RAM: 512 Mb

Forecasting system for technical parameters of dynamics analysis its spectral com-
ponents (ADCC) was designed for nonstationary noisy time change parameters of
industrial subjects.

The forecasting system is a program module exporting the range of software inter-
faces which may be used by any third-party application. The extrapolation method is
used here as a prognostic core based on spectral data analysis without inner depend-
ency. Making the forecast is based on a discrete signal transmitted as a numeral set.

The advantages of presented forecasting system compared, to familiar analogs, are
following:

= no aprior information about physics and reason of forecasted signal;

m possibility to forecast complex signals;
availability of a noise reduction method;
possibility to per-estimate of forecast accuracy.

0S: Windows XP/7/2003/2008
Platform: NET
= CPU: ADMPhenomIIX4 2.8GHz
= RAM: 512 Mb
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Internal waves modeling

INNOVATIVE HIGH-TECH MULII OBJECTIVE
COMPLEX FOR DECISION SUPPORT



OBJIACTb MPUMEHEHKA

OMUCAHUE

Jlaboparopusa «MartemaTtuueckoe
MOAEeNUPOBaHME NPUPOAHBIX

M TeXHOTeHHbIX KaTacTpod»
KoHTaKTHOe nuL0:

A.¢.-M.H., npodeccop A.A. KypkuH
Tenedon: (831) 436-63-93
E-mail: aakurkin@gmail.com

IMPLEMENTATION AREA

DESCRIPTION

Mathematical Modeling of Natural
and Technical Disaster Laboratory
Contact person: PhD in Physics and
Maths Science, Professor A.A. Kurkin
Contact number: (831) 436-63-93
E-mail: aakurkin@gmail.com

WNHHOBALMOHHBI BbICOKOTEXHONOMMYHBIA MHOTOLLENEBON NPOrpaMMHBbI KOMMIEKC
noaJepKKN NpuHaTUA pelernii (Komnnekc) ¢ dyHKUMeR UHTErpaLmum reouHdopmanu-
OHHbIX TEXHONIOMMI B YNpaBAsiolne cUCTEMb 6E@30NacHOCTU U 3KOOMUK, @ Takxke 6as3
NPOCTPaHCTBEHHbIX (reorpadmyecknx) JaHHbIX B NPUNOKEHUM K PA3IUYHBIM NPELMETHbIM
obnactsm (MMPOBOI OKeaH; BO3[eCTBUE HA OKPYIKAIOLLYIO CPefy; 30Hb! NPUPOSHBIX Pu-
CKOB) U cthepam npumeHeHUs (Hayka, 06pa3oBaHu1e, NPOU3BOACTBO reoUHMOPMALMOHHBIX
NPOJYKTOB U NPeAoCTaBNeHne reouHGOPMaLUOHHbIX yCiyr).

Komnnekc nofaepku NpUHATUA pelleHnin N03BONSET OLEHUTb PUCKU pa3pylUeHuns
UNU NOBPEXEHUS 0O6LEKTOB, PACNOIOKEHHbIX B WENb(OBOI 30HE, TaKUX KaK HedTaHbIE
1 rasoBble NNaTdopMbl, NOABOLHbLIE TPYOONPOBOLLI, BETPSAHbLIE U BONHOBbLIE 3JIEKTPO-
CTaHUMK, a TaKkke 0OHapyxXuBaTb 061acTu, Hanbonee nogxopAwMUe Ans CTPOMTENbCTBA
TaKMX COOPYXeHUN.

Co3paHune NpOrHOCTUYECKUX MOAeNel, N03BONAIOWMNX NPefCcKa3blBaTb BO3MOXHOCTb
CYLWEeCTBOBAHMA U CBOWCTBA MHTEHCUBHbIX BHYTPEHHWX BOJIH B 3aBUCUMOCTU OT YCNOBUI
Cpeabl, ABNAETCA aKTyaNbHOW M NPAKTUYECKM 3HAYMMON 3apadeit ans X03AMCTBEHHON
LeATeNbHOCTYU YenoBeKa Ha wenbde.

MpegnoxeHHble B nporpaMmHoM npofykte Komnnekca mogenu AnUHHbIX HEMHERHbIX
BOJIH B TPEXCAOMHOM XKMAKOCTU NO3BONAT NPOrHO3MPOBaTb YCNOBUA CyLLECTBOBAHUA
CONUTOHOB U GpPU3epoB B NPUPOAHbLIX BOJOEMAX, CTpAaTUdUKALMUA KOTOPLIX Ban3Ka K
TPEXCNONHON. BaXHbIM NPaKTMYECKUM NPUNOXKEHUEM ABNAETCA OLEHKA MPUAOHHbLIX
M NPUNOBEPXHOCTHBIX CKOPOCTEN BO BHYTPEHHMX BOJHAX, HEOOXOAMMbIX A pacyeTa
TpaHCnopTa JOHHbIX HAHOCOB U MOBEPXHOCTHbIX 3arpsA3HEHUIA.

MporpaMMHbIit KOMNNEKC HarpaxaeH cepebpsAHON Meaanbio Ha MexayHapoAHOIA Bbl-
cTaBKke uHHoBauui SIIF 2013 B Pecnybnuke Kopee, 30n10Toi Meaanbio Ha MocKoBcKoM
MeXAyHapoJHOM canoHe n3obpeteHmii «Apxumea-2013», 301070 Meaanbio Ha Mexay-
HAapOAHOM BbICTaBKE U300peTeHUN U MHHOBALMOHHBIX TexHonoruit B Kyana-Jlymnype
ITEX 2013.

An innovative high-tech multi objective complex for decision support (Complex)
has an option of federating geoinformatical technology into control software systems.
It has spatial data for distance subjects (World Ocean, ecological impact, natural risk
zone) and implementation areas (Science, education, geoinformatical production and
servicing).

Decision complex supply may assess damage risks for objects in a shelf zone such
as oil, gas platform, tidal power station. The Complex may also find the most suitable
space to build such objects.

Making prognostic models, forecasting the possibility of intensive waves existence
in different conditions is an actual and useful problem of human economic activities.

Software complex models of long nonlinear waves in three-ply liquid will forecast
conditions of soliton and breather existence in natural lakes where stagnation is near
to three-ply. The important practical application is a subsurface and speed evaluation
in winner waves. This is useful for calculation the traffic of bed load and subsurface
pollution.

The Complex is awarded a silver medal at the International Innovative Exhibition SIF
2013 in Korea. It has received 2 gold medals. One was given at Moscow International
Invention Exhibition «Archimedes 2013»and another at the International Exhibition
of inventions and new technologies in Kuala—Lumpur ITEX 2013.
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KOPPEJIAIMOHHO-3KCTPEMAJIbHAA
CUCTEMA HABUTAIIMN JIETATEJIBHOI'O
ATIIIAPATA

CORELLATION EXTREMAL SYSTEM OF AIR
VEHICLE NAVIGATION



HA3HAYEHME U COCTAB

OMUCAHME

TEXHUYECKWUE XAPAKTEPUCTUKU

Kacdeppa «UHpopmauuoHHble
pPagUoOCUCTEMBIY

KoHTaKTHOE nuL0:

A.T.H., npodeccop A.[l. MnykHUKOB
Tenedhon: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

PURPOSE AND COMPONENTS

DESCRIPTION

TECHNICAL SPECIFICATION

Informational radio systems
Department

Contact person: PhD in Technical
Science, Professor A.D. Pluzhnikov
Contact number: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

KoppensiumMoHHo-3KkcTpemansHas cuctema Hasurauuu (K3CH) npepgHasHaveHa ans
YTOYHEHWUA MeCTOMONOXEHUA NeTaTeNbHOro annapara nyTem onpefeneHns NonpaBok K
COOCTBEHHbIM KOOpPAMHATAM, MONIYYEHHBIM UHBIMW CPELCTBAMU HABUTaLLUK.

YTOYHeHMe NPON3BOAMTCA NPU NOMOLLM aHANN3a Pa3NMYMil ITANOHHO KapTbl NOACTU-
naioLeil NOBEPXHOCTH, 3arpyKaeMoi Npu NOAroTOBKe NOJAETHOMO 3afAaHus, U U3MEPEHHON
KapTbl, MONy4YaeMoil Npu nomowy 6OPTOBLIX PALMONOKALMOHHbLIX CPeacTB. TaNoHHas
W U3MepeHHas KapTbl cofiepaT MHGOpMaLMIo 0 BbicoTe penbeda 1 pafMoapKoCcTH no-
BEPXHOCTH.

K3CH peanu3soBaHa Ha 6a3e cneyuanu3MpoBaHHOrO BbIYUCIUTENbHOTO MOAYNs «bareT-
83b» ¢ RISC koHTponnepom IDT79R3081E. 06MeH AaHHBIMU MEXAY MOAYNEM U 6OPTOBOI
3BM npou3BogmuTCA N0 BbICOKOCKOPOCTHOMY MynbTUNIeKCcHoMy kaHany no FOCT P 52070-
2003 (MIL-STD-1553b).

CocTaB cneunann3MpoBaHHOro BblYMCAUTENbHOTO Moayns «bareT-83b»:

= mukponpoueccop RISC 1B812 (aHanor mukponpoueccopa IDT79R3081E) ¢ TakToBOM
yactoTou 40 Mlu;

m OnepaTuBHas namaTb o6bemom 512 K6;

m FLASH-namstb 06bemom 512 K6;

m [1Ba nocnegoBarenbHbix nopta RS-232;

= 610K TailMepoB-CYETYUKOB;

m KOHTposep wuHbl PCI;
KOHTPO/IIEp MYNLTUNNEKCHOTO KaHana.

XapaKTepuCTUKU KOppPensLUOHHO-3KCTpeManbHON 06paboTKu:

m pa3mep 3TanoHHOM KapTbl — 10,3 kM x 3,5 KM (pa3mep fueiku 25 M unm 50 m);

m BpeMa aHanusa — 3 ¢;

= TOYHOCTb ONpefeneHus COOCTBEHHbIX KOOPAMUHAT — OfHA fYeilKa ITANOHHON KapTbl
(25 M nan 50 m).

Correlation extremal system of navigation is used for detailing a location of air
vehicle by defining corrections to native coordinates.

Detailing is performed by means of benchmarking. A reference map is loaded during
the flight preparation. An indicated map is made with on board radio locator devices.
Both maps have relief height data and radio brightness data .

CESN was designed on the basis of special computation module «BAGET -83B» with
RISC controller IDT79R3081E.

Composition of specific calculating module «BAGET 83B»:
= microprocessor RISC 1B812 (analog of microprocessor IDT79R3081E) with clock-
ing rate 40 MgHz;
= RAM 512 Kb;
» FLASH-memory 512 Kb;
series port RS-232;
timer block;
PCI expansion slot controller;
multiplexed link watcher.

Corellation extremal processing specification:

= size of reference map — 10,3 Km x 3,5 km (cell size 25 m or 50 m);

» analysis time — 3 sec;

= precision of native coordinate definition — one reference map cell (25 m or 50 m).
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[TACCYIBHBIE MAPKEPHI-OTBETYMKI
(PAITIOMAPKEPEI)

PARASITIC RADIO MARKERS



OBJIACTU MPUMEHEHMKA

NPEUMYLIECTBA

KoHTakTHoe nuuo:

K.T.H., poueHT H.10. ba6aHoB
Tenedron: (831) 436-63-12
E-mail: babanov@nntu.nnov.ru

IMPLEMENTATION AREA

ADVANTAGES

Contact person: PhD in Technical
Science, A.P. N.Y. Babanov
Contact number: (831) 436-63-12
E-mail: babanov@nntu.nnov.ru

MaccuBHbIE MapKepbl-OTBETYUKN (pa,qmomapKepbl) ABNATCA BTOPUYHBIMU NCTOYHN-
KaMW 3JIEKTPOMArHUTHOIro U3nyyeHus.

» Cuctembl 0603HaYeHUs U UAEHTUdMKALMM TPY30B, MAPLIPYTOB BUXKEHMS, dap-
BaTepos;
m CUCTEMbI NOUCKA U OBHAPYKEHUS XKEePTB NPUPOLHbIX U TEXHOTEHHbIX KatacTpod U T. 4.

m 0YeHb Masbli Bec

= HU3KasA CTOUMOCTb

= OTCYTCTBME 3JI€MEHTOB MUTAHMUA

= He TpebyIOT 06CIYKMUBaAHNA

® MOBbIWEHHAA CKPLITHOCTb, HAAEKHOCTb 1 MOMEX03aLYMULEHHOCTb

MNpumep ncnosnb30BaHMA MapKepa B MOMCKOBOW CUCTEMe 0GHApYKeHMUsA KepTB
KopabnekpylweHum

Ha cnacatenbHblii UNeT NpUKpennsoT cybrapMoHUYecKnii napaMeTpuyeckuin pac-
ceuBatenb. MouckoBas cuctema 06HapyKeHUs XKepTB KopabekpylleHuid, pacnonarasch
Ha NOJBUXHOM BOAHOM WM BO3AYLWHOM HOCUTENE, U3/ly4aeT B NPOCTPAHCTBO 30HAMPY-
fOLWMIA CUTHAN, KOTOPbI HABOAMUTCA HA aHTEHHe MapKepa. Mapkep npu nomowwm CBOuX
napameTpuyecKkux reHepaTopoB nepeusayyaer 3TOT CUTHAN B HanpaBleHWU NPUEMHOI
aHTeHHbl. HanpaBneHne 30HAMPOBAHWA W3/yyalowel aHTEHHbI U NPUEMHON aHTEHHbI
No3BONIET 0OHAPYXMTL OKa3aBlUerocs 3a 6OPTOM YeNOBEKA B HAZETOM CracaTelbHOM
XKUNeTe C NPUKPENNEHHbIM K HEMY CyBrapMoHUYEeCKUM NapaMeTpUYECKUM paccenBaTenem.

TexHMYecKoe pelleHue noBbiwaeT 3hHEKTUBHOCTL HENMHEIHHOTO Npeobpa3oBaHus
MacCUBHbLIX MapKepoOB — NapaMeTpuyecKux cybrapMoHUYecKux pacceusarenei,

MpoBefeHbl UCMbITAHWUS MAPKEPOB W MOLTOTOBMEHO WX MPOWU3BOACTBO A CNYKO
yepe3BblYalHbIX CUTYaLUN.

Parasitic radio markers are secondary electromagnetic source.

» Systems of marking and identifying loads, routs, waterways.
» Search Systems for natural and industrial disaster victims.

= very low weight

= low cost

= no power battery

= no servicing

= high security reliability and jam resistance

The example of using the radio marker in a search system for wreckage victims:

A subhurmonic parametric diffuser is fixed on a life jacket. The search system for
wreckage victims, located on mobile water (or air) carrier, emits a sounding signal. This
signal vectors on radio markers antenna. The sounding direction of sending and receiv-
ing antennas allows to find a man overside, which puts on the subhurmonic diffuser.

This technical solution raises an efficiency of nonlinear transform of parasitic radio
markers into parametric subhurmonic diffuser.

Marker testing was performed and their production was prepared for Emergencies
Department.



METOOWKA PACHETA PACXOLA
TPEXKOMITOHEHTHOM CPEJIBI 110 JAHHBIM
KAJIMBPOBKU ITPUB0PA «YJIBTPAG®JIOY»

FLOW CALCULATING METHOD FOR
TRICOMPONENT AGENCY ON «ULTRAFLOW»
DEVICE CALIBRATION



OBJIACTb MPUMEHEHKA

OMUCAHME

HOBU3HA

ANPOBALIUA PABOTbI

Kadeapa «KoHcTpyupoBaHue

u TexHonorua P3C»
Ap3amaccKuil NONMTEXHNYECKUIA
uHcTuTyT (hunuan HITY

um. P.E. AnekceeBa)
KoHTakTHOE nuuo:

C.H.C., poueHT 0.b. Kauanos
Tenedon: (83147) 4-41-20
E-mail: kitres@apingtu.edu.ru

IMPLEMENTATION AREA

NOVELTY

APPROVEMENT

Radio Electrical System Engineering

and Technology Department
Arzamas Politechnical Institute
(NNSTU n.a. R.E. Alexeev branch)
Contact person: PhD in Technical
Science, Senior Research Worker
0.B. Kachalov

Contact number: (83147) 4-41-20

E-mail: kitres@apingtu.edu.ru

MeTopuka pac4yeTa pacxopa TpeXKOMHOHEHTHOf/’I cpenbl UCNoNb3yeTca Ha Ap3aMaCCKOM
ﬂpM60p0CTp0MT€J’IbHOM 3aBofe npu nsamepeHun MHOFO(ba3HbIX MOTOKOB.

MpuMeHsieTcs AN HenpepbIBHOM U OAHOBPEMEHHOTO pacyeTa pacxofa MHOrodasHbIx
MOTOKOB HedTerasoBbiX CKBAXUH C NOTPeLHOCTbI0 MeHee 2,5%. MeToaunka nossonser
paccuuTaTh pacxop XKUAKOK 1 rasoBoil COCTABNSIOLNX MHOTOKOMMOHEHTHOrO NOTOKA C
PasfNNYHON CTPYKTYPON U pexuMoMm TeueHus 6e3 npeaBapuTenbHOTO cenapupoBaHus,
4YTO CHUIKAET 3aTpaThl NPU U3MEPeHUsX MHOrodasHbIX NOTOKOB W NOrPELIHOCTH 3aMepOB.

3awumuieHa AByms nateHTamu Ha nsobpeteHne (NN 2466356, 2475706) 1 B ABYX 3a-
fIBKax Ha npeganonaraemble nzobpetenus (N2Ne 2012136700, 2013113823), no KOTOpbIM
MoyYyeHo pelleHne o Bbigaye narteHTa.

Ha nporpammy pacyerta pacxofa XMAKOCTM NpU OnpefeseHnn NOKOMMNOHEHTHOTO
pacxopa NpoayKUMM HeTAHON CKBAXWHBI MOAYYEHO CBUAETENLCTBO O rOC. perncTpauum
Ne 2014616185.

OcHoBHble pe3ynbTaTbl Hay4HbIX UCCAeA0BAHNIA AOKNAAbIBANNCD Ha:

- 15-it 1 16-i MexpyHapogHoit HTK «Lindposas o6paboTtka curHanosy, r. Mockea,
2013-2014 r.r.;

— LXIII, LXIV u LXV HayuHbix ceccuax PHTO P3C nmenn A.C. Nonosa, Mockea, 2008-
2010 r.r.;

— MexayHapoaHOM Hay4YHO-TeXHUYEeCKoW KoHdepeHuum «IMpobaembl U NepCnekTUBbI
pa3BUTUA aBMaLMm, Ha3eMHoro TpaHcnopta u 3Hepretuku (AHTI — 2013)», r. KasaHs,
2013 r.

WHTennekTyanbHas cO6CTBEHHOCTb, MONIOXEHHAN B OCHOBY METOLMKM pacyeTa Tpex-
KOMMOHEHTHOI cpeabl No faHHbIM KanubpoBKkK Npubopa «Ynetpacnoy», Ha MexayHa-
poaHoMm canoHe «Apxumep-2014» (Mockea) oueHeHa 6pOH30BOI Mefanbio.

Paspabotunku: kacdepnpa KuT P3C AMU HITY, 3aB. kadeapoii 4.1.H., npoceccop H.M.
AmnypuH, K.T.H., c.H.c. 0.b. Kauanos

The method is used for ongoing synchronous calculation the flow rate of oil and
gas holes with accuracy better than 2.5%. The method may calculate liquid and gas
components flow with non-separated flow state. It is essential in charge reducing
during the flow measurements.

Its novelty was maintained by 2 patents on invention (N2N° 2466356, 2475706) as
well as in 2 application forms on proposed invention (N2Ne 2012136700, 2013113823),
having preparatory patents.

Flow calculating software for oil cased hole has the State Registration CertificateNe
2014616185.

Main results of this work were reported at:

- 15-16 International Conferences «Digital signal processing» (Moscow. 2013.2014)

— LXIII, LXIV u LXV science sessions in RNTO RES named after A.S. Popov Moscow
2008-2010;

— International conference « The problems and perspectives of developing of aircraft,
transport and energy sectors (ANTE — 2013)», r. Kazan, 2013.

Intellectual property, as the basis of calculating method for tricomponent agency
on «Ultraflow» device data, was awarded with a bronze medal at the International
Exhibition «Archimedes 2014» .

Introducers: Radio Electrical System Engineering and Technology Department of
NNSTU, Head of department, PhD in Technical Science, Professor N.P. Yampurin, PhD in
Technical Science Senior Research Worker 0.B. Kachalov.
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MHTEJUIEKTYAJIBHBIE CUCTEMBI
OBPABOTKHM 3BYKOBbBIX CUT'HAJIOB

INTELLIGENT SYSTEMS
OF SIGNAL PROCESSING



ONUCAHME

OBJIACTb MPUMEHEHKA

Kadepnpa «BbluncnurenbHblie
CUCTEMbI U TEXHOJIOTUUY
KoHTakTHOE nuuo:

K.T.H., goueHT B.E. laun
Tenedhon: (831) 436-82-28
E-mail: iamuser@inbox.ru

DESCRIPTION

IMPLEMENTATION AREAS

Computer Systems

and Technologies Department
Contact person: V.E. Guy, PhD in
Engineering, Associate Professor
Contact number: (831) 436-82-28
E-mail: iamuser@inbox.ru

Pa3paboTaH NoAxXoA K aHanu3y Npou3BObHbIX 3BYKOBLIX CUTHANOB. B KauecTse Teope-
TUYECKOI OCHOBbI UCMO/b3YETCA TEOPUS AKTUBHOTO BOCNpUATUs. [peanoxeHHble METogbl
OTIMYAKTCS OT CYLIECTBYIOLMX CKOPOCTbLIO PaboThl U BbICOKOH NOMEX0YCTOHYMUBOCTbIO.

MpOMBbIWNEHHOCTb — CUCTEMbI BUOPOAMATHOCTUKM, DYHKLMOHUPYIOLLME B YCIOBUAX
LUHAMUYHOCTY BHELWHEN cpedbl Ha (hOHe OpraHU30BaAHHbIX U HEOPTraHU30BaHHbIX MOMEX.

MpaBooXpaHUTENbHbIE CUCTEMbI — CUCTEMbI OLEHKM 3MOLMOHANBHOTO COCTOSHUS
YenoBeKa C Leblo NpefynpexaeHus KOHQAUKTHBIX CUTYaLM.

Po6oToTexHuKa — peyeBoe ynpaBneHue poboToM.

Megua — naeHTUUKaLUs My3bIKaNbHLIX NPOU3BELEHNIA.

A new way of testing of arbitrary signals testing has been found. The theory of
active perception is used here as the theoretical basis. The suggested methods differ
from the previous ones in operating speed and high— noise immunity.

Industry -Systems of vibration monitoring, acting under conditions of the dynamic
outdoor against the background of created and unwanted sound signals.

Law enforcement- Systems of human'’s feelings evaluating for preventing any con-
flict situations.

Robotics industry-a robot voice guidance

Media — an identification of musical compositions
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OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeppa «InekrpoHuka n cetu 3BM»
KoHTakTHOE nuL0:

A.T.H., npodeccop B.P. Munos
Tenedhon: (831) 436-83-82

E-mail: esvm@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Electronics and Computer Networks
Department

Contact person: PhD in Technical
Science, Professor V.R. Milov
Contact number: (831) 436-83-82
E-mail: esvm@nntu.nnov.ru

WNHTepaKTUBHAsA 3neKTpoHHas obyyatowas cuctema (M30C) obecneyunsaet ahdeKTmB-
HOe npefCTaBieHne 0byyalolero MaTepruana c y4eTom 3anpocos nosbs3osareneii. M30C
6a3upyetcs Ha pa3paboTke U GOPMUPOBAHUM 3-MEPHOTO BUPTYANIbHOMO MPOCTPAHCTBA U
peanu3almum MHTEPaKTUBHbIX Mofenell 0ObEKTOB U MPOLLECCOB C MAaKCUMMaJIbHOI CTEMEHbIO
nofobus peanbHelM 06beKkTam 1 npoueccam. Kpome o6yyenus, M30C no3sonset npoBoauTs
WHTEPaKTUBHblE NPe3eHTaLMUM Ha KOPNopaTUBHbIX POpyMax, BbICTaBKaX, KOH(PepeHLMUX.

Mpumepom peanusauuu NI0C sapnsetcs pa3paboTka UHTEPAKTUBHOI 3NEKTPOHHOM 06-
yyawouwei cuctemsl no npoektupoaHuto OAO «unporasueHTp» KOMNPECCOPHbIX CTaHLMIA
(3KkpaHHble GopMbl NpeAcTaBieHbl Ha PUCYHKAX).

N30C BknioyatoT B ce6s Ha6op MHHOPMALMOHHO-YYEOHbIX MaTEPUANOB — ABTOHOMHBIX
TMNEepPTEKCTOBBIX AOKYMEHTOB, rpatuyeckmnx U3o6paxeHuit U BUAeopoanKkos. PyHkuu-
OHanbHble Bo3moxHocTu MI0C nossonstoT BeIGMpaTL U NpocMaTpueaTb MHGOPMALM-
OHHO-CMpPaBOYHble U y4yeOHble MaTepuasbl B PEXMME CAMOCTOATENLHOTO U3YYeHUs, a
Takxe B pexxume «[Ipe3eHTaLma», KOTOPbIA 3a4aeT NpeAyCcTaHOBEHHbIE KTPAEKTOPUMNY»
03HaKOMJIEHUsA C MaTEPUANIOM U NO3BONSIET AMHAMUYECKM afanTUpPOBaTh 60NbLOi 06beM
nHdopMaLummn Ana pasHbix NpoeccMoHanbHbIX Fpynn nojb3osarenei.

06nactb npocmoTpa MIOC cocTOMT M3 CBA3AHHBIX TEKCTOBOTO U rpadMyeckoro nonei, B
KOTOPbIX 0TOBpaxatoTcs GpparmeHTbl, UITIOCTPUPYIOLLME TEKCTOBOE ONUCAHUE, HANPUMEP,
AHUMALMOHHbIN PONUK, BUAEOdPArMeHT UK cTaTuyeckoe rpacduyeckoe n3obpaxeHue.
Mpu BbI6GOpe Ha pUCYHKE HEKOTOPOI MOACUCTEMbI B TEKCTOBOM MONIE BbIBOSUTCS COOT-
BETCTBYIOLLEE ONUCaHue.

PazeuBaemas metogonorus paspabotku MIOC u nporpammHo-06pa3oBaTeNbHbIX
MoZJynieil OpUEHTUPOBAHA HA YYeT KaK pasNuyHbIX NOTPe6HOCTE Nofb3oBaTeNei, Tak 1
WHAMBUAYANbHbIX 0COOEHHOCTE BOCNPUATUA y4eOHOro MaTepuana ¢ y4eTom ncuxodu-
3M0J10rMYeCKUX 0COBEHHOCTEN.

TexHonorus paspabotku NIOC BonnowieHa Npu BEINOSHEHUM PsAfa NPOEKTOB MO CO3-
LAHWIO CIPABOYHbIX U MHHOPMALMOHHO-06YYaKOLLMX CUCTEM U TPOTPAMMHbIX KOMMIEKCOB
AnA npoheccUoHanbHOM NOATOTOBKW CNeLnanmucToB XMMUYECKON NPOMBILNEHHOCTH,
MalWUHOCTPOEHMUSA, TPAHCNOPTA, aBUALMOHHON NPOMBILNEHHOCTU W TeNa03HepreTuye-
CKOro KoMmnnekca.

An interactive electronic training system (IETS) provides with effective presentation
of teaching materials upon user request. It is based on the designing of 3D space and
interactive models’ realizing.

Besides training, IETS is effective for interactive presentations on forums, confer-
ences and exhibitions.

The example of IETS using is designing the electronic projecting system of JSC
«GIPROGAS center» for compressor packs (screen view is in the pictures below)

IETS includes a block of Informational-Educating materials— certain hypertext
documents, graphic images and video files. The IETS functional capacity allows to
select and watch any training materials in 2 modes: self-study or «Presentation». The
second one presets an introduction the material as well as adapts large informational
block for different users.

Display area IETS consists of connected text and graphic areas. These areas display
illustrative pieces for text descriptions, for example, animation file, video file or static
image. During the subsystem selection the text box displays a suitable description.

Evolutionary processing method (IETS) and training software focused on user needs
involving individual learning style. This IETS was used while the projecting the training
and inquiry software for specialization training in Machine Building, heat Power sector,
Transport sector, Avia and Chemicals sector.
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CII0COb OBMEHA COOBIUEHUAMU B
INOPOBBIX CETAX PAOMOCBA3N C

[TAKETHOM TIEPEJAYEN MHOOPMAIINN

(TATEHT HA M30BPETEHME Ne2504081, 2014 T'OJL.
BIOJUIETEHD Ne1)

201213357907

--------

MESSAGE COMMUNICATION METHOD IN
DIGITAL RADIO SYSTEMS WITH PACKET

DATA TRANSMISSION
(PATENT FOR THE INVENTION Ne2504081, 2014. SERTIFICATE Ne1)



OBJIACTb MPUMEHEHKA

ONUCAHME

Kadeapa «®u3mnka u TexHmka
ONTUYECKOI CBA3U»
KoHTaKTHOE nuuo:

A.T.H., npodeccop 10.I. benos
Tenedon: (831) 436-82-33
Mo6.: +7 905 191-85-16
E-mail: physics@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Physics and Optical Communication
Technology Department

Contact person: PhD in Technical
Science, Professor Y.G. Belov
Contact number: (831) 436-82-33
Mob.: +7 905 191-85-16

E-mail: physics@nntu.nnov.ru

Cnoco6 npefHa3HayeH Aas aBTOMATU3MPOBaHHbLIX LMGPOBLIX CETeil PafMoCBA3M C
NnakeTHOW nepepayeit MHdopmauuu. B n3BecTHbIX LUMDPOBLIX CETAX PafMoCBA3N fe-
KaMeTpoBOro Auana3oHa C NakeTHO! nepepayeit MHGMOPMaLNKM N3-32 OTPAHUYEHHOCTH
YaCTOTHOTO Pecypca Maso YNCIO0 0BCTYKUBAEMbIX PETPAHCAATOPOM aBOHEHTCKMUX CTaH-
LMiA, HU3Ka CTENEHb 3alLUThI NepesaBaeMoil MHPOPMaLUK, NPYU OLWNBKe B NPUHUMAEMOM
COO006LEHNM Aaxe B OAHOM CUMBOJIE C/IOXHO BOCCTAHOBUTL NepefaHHyIo MHGopMaLmio.
Llenblo n306peTeHus ABNAETCA COKpalueHue TpebyeMoro 4acToTHOTO pecypca Ans opra-
HWU3aLMM 06MeHa LaHHbIMU U MOBbLILWEHUE CTENEHU 3aLUTbI NepeaBaeMoit MHhOpMaLMK.

Cnoco6 npegnonaraet NOAbEM Ha TpebyeMyto BbICOTY PETPaHCAATOPA Ha MauTy Uiu
neTaTeNbHylo Hecyllyio nnatdopmy. lNocne BKiOYeHU 060PYLOBAHUSA OCYLIECTBASAIOT
B3aWMHYIK CUHXPOHM3ALMIO BCeX 0OBEKTOB, y4acCTBYIOWNX B 06OMeHe AaHHbIMY, obecne-
YMBAIOT eAUHYI0 apecauuto, U3BECTHYIO BCEM yYacTHUKaM paguoceTu. Ha aboHeHTax
CETU CBA3W YCTaHABIMBAKT MPUEMHUKU CUTHANOB MOGANbHLIX HABUFALMOHHbBIX CMyT-
HUKOBBIX CUCTEM, laHHble KOTOPbIX UCMONb3YIOT AN ONpefeNeHus MeCTONONOXEHUA U
(opMUPOBaHUA WKaNbl €AMHOTO TOYHOTO BpeMeHu. [lns o6MeHa AaHHbIMKU UCMOAb3YIOT
MeToj BpeMEHHOro focTyna. [ns pasgeneHuns HanpasneHuit obmeHa MHpopmaLmei uc-
NoNb3yeTCA aNropUTMUYECKN I BpEMEHHON [OCTYN B PAANOCETh, 3aK/I0YAIOWMIACA B TOM,
YTO afpecoM BbI3bIBAEMOr0 KOPPECNOHAEHTa ABNAETCA HAa3HAYEHHbIN eMy HOMep C/0Ta,
KOTOpbIi NOCNe OKOHYAHUA CeaHca CBA3N MOXET ObiTb Ha3HauyeH HOBOW aBOHEHTCKOW
CTaHLMK.

The method is designed for automatic digital radio connection networks with a packet
informational report. The present digital radio networks of decameter range, which are
served by satellite array of user points, have a low safe level of reported data. Restoring
the message is a hard process . If a received message has got only one symbol error, it
is difficult to restore the message. The purpose of invention is reducing the required
frequency source to organize data exchange and raising an informational safe level.

The method supposed to have a retranslator raised on the air platform or tower.
Mutual synchronization of exchanging objects is possible after the device was switched
off. Signal sinks of global satellite systems are set on user network. Their data are used
for detecting a location and scaling the unified exact time. The method of non- fixed
access is used for data exchange. The algorithmic non-fixed access is necessary to
divide informational exchange directions. This algorithm supposes the idea that the
distant station address is its assigned slot number.
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OBJIACTb MPUMEHEHKA

OMUCAHME

XAPAKTEPUCTUKU KPENTA

XAPAKTEPUCTUKKN MOAvAA LIOC

Kadeppa «UHdopmauuoHHble
pagMocUcTeMbl»,

LleHTp uncpoBbIx TeXHONOT Ui
KoHTaKTHOe niuL0:

A.T.H., npoeccop A.l. PbIHABIK
Tenedhon: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

CRATE SPECIFICATION

DSPS MODULE QUALITIES

Informational Radio System
Department

Contact person: PhD in Technical
Science, Professor A.G. Ryndyk
Contact number: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

Cuctema uudposoit 06pabotkn curHanos (LOC) npegHaszHaueHa ans oundposku
MY curHanos, Ga3oBoro AeTEKTMPOBAHUSA, 3aLUMTHI OT MACCUBHBIX U aKTUBHbIX NMOMEX,
0OHapyXeHWsA NONEe3HbIX CUTHANA U U3MePEHUs TPEX KOOPAMHAT BO3AYLWHbIX 06bEKTOB.

Cuctema LLOC koHcTpyKTMBHO pa3meliaeTcs B Kpeiite 3U ¢ wuHoi Compact PCI co
BCTPOEHHbLIM GJIOKOM NUTAHMSA U COCTOUT U3 BLIYMCAUTENBHOMN MaLWmnHbI (3BM) 1 moayneii
uudposoii 06paboTKy.

- 9 cnotos 3U Compact PCI;

— BCTPOEHHbI 610K nuTaHus 220 B 400 Iy,

Mopynu LLOC npegHa3sHayeHbl ans uMdpoBoit 06paboTkM CUrHANOB HA NPOMEXKYTOYHOM
4acToTe B MMMY/bCHBIX PaiYONOKATOPaX, BbINOJHEHbI B BUAE HECYLLed NNaTbl C ME30OHUHOM
B KoHcTpykTMBe 3U CompactPCI ¢ KoHAYKTUBHbLIM OxnaxaeHueM. Hecylas nnarta Cogep)urt
yeunutenu, AU u cneysbiuncantens Ha nporpammupyemoit noruke (BINJ1). Ha me3oHuHe
pacnonaratoTcs npoueccop Multicore MC24 dupmbl Insuc ¢ SDRAM u Flash namstsio.

Hecywas nnara

Yucno KaHanoB aHanoro-u1dpoBoro npeobpaszoBaHms ......... 2

PaspAagHOCTD AL . ..eeeiee it eeeee e 14

YaCTOTA BBIOOPOK cevvvunrerrrneerrieeertneeersnserssneeessenseessnnnaes 40 60 Mru,

[TONOCA CUTHAMA. tuirreieieneniiereenenieeeeeneneaeeeeneneaesnencncansnenes 4o 10 Mru,

NMANC cneusblancanTenst (BT .o eveeeeeereeeeeiiieeeeeeeeeenneenn. Stratix II

MamaTb AUHKUN 338ePHKN SRAM oot cre e e, 256k x 16

MpoueccopHblit Me3aHUH

TP OLIECCOP e reeetreneeereeetrennereeeeerenneeeeeeerrennnnseeeeeennnnnns 1892BM24 (MC24)
MPOU3BOLUTENBHOCTD tevererunrrrnrernerevnesennsennnsennssennns 1o 480 MFLOPS
YaCTOTA JIOKANBHOM IMHBluueueneneeerneneneeerneneneneenenennns 100 My

OuHamunyeckas namath SDRAM ..o, 256 Mo6aiit

NocTosHHaA NaMATb FLash ...cceeeeiiiiiiiiiiiiiciie e 64 M6aiit

BHEWHME MHKOBBIE MOPTbleeureureuereneenerenrenerenrensennsencsnnnens 2 x 40M6aiiT/cek

BCTpoeHHAsA ONEPALMOHHAA CUCTEMA cevuurrrnernerenncennnennnnenns Linux 2.6

Digital system processing System (DSPS) is used for signal digitizing, phase detec-
tion, jamming protection ,productive signal detecting and 3D coordinates of air objects.

DSPS System is located in the 3U crate with PCI expansion slot, having a power unit.
It consists of computer and digital processing modules.

- 9 PCI expansion slots 3U

- integrated power unit 220 V 400 Hz.

— DSPS modules are used for digital signal processing on intermediate frequency
in a pulse radar. They are made as conductive cooling base plate with 3U Compact PCI
mezzanine. The base plate has amplifiers, IDPs and AD converter. The processor Multicore
MC24 (Elvis) with SDRAM and Flash memory is on the mezzanine.

Based plate

AD converting canals .....cceuuerieeiieriiiiieneeiee e e, 2

IDP CAPACTLY . irrniirneietieitieieiie et e ete et e erieeeneerreeeaneannnees 14

SamMpPling denSity vueeeeeieieiiiiieiie et eaeeae till 60 MHz
SIgNal band...o.eiieeiiiiiiiiie e e Till 10 MHz

FPGA special COMPULEr....ccuuiiiueieiiiiiie et ceeeeere e enaeeae Stratix II

Delay [iNe MEeMOTY cevuuiiieiieieeiee et eerreeeeeie e e rriee e e raie s 256k x 16
Processing mezannine

PrOCESSOT ettt et ettt eee e et e e e 1892BM21 (MC24)
EffICIENCY terreee it e Up to 480 MFLOPS
VESA freqUENCY .cvvueiiiiieieeiieeeetiee et e eeeee e eeae e e eeveeeeaaaes 100 MHz

Heap memory SDRAM ...cuuiiiiiiiiiieie et cee e eee e eaeeeae 256 Mb
non-volatile memory Flash......cocueiiiiiiiiiiiiiiie s 64 Mb

External link ports.....eeeeeeeeieiiie e 2 x 40Mb/sec
Integrated 0S....ccouiiiiiiiii i ee e e e e Linux 2.6
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HA3HAYEHME N COCTAB

ONUCAHME

TEXHUYECKME XAPAKTEPUCTUKU

Kacdeppa «UHdopmauuoHHblie
paamocucTeMmbl,

LleHTp undpoBbix TeXHONOrUN
KoHTakTHOE Nnuuo0:

A.T.H., npoeccop A.l. PbIHAbIK
Tenedhon: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

PURPOSE AND COMPOSITION

DESCRIPTION

TECHNICAL SPECIFICATION

Informational Radio Systems
Department

Digital Technology Centre

Contact person: PhD in Technology
Science, Professor A.G. Ryndyk
Contact number: (831) 436-78-80
E-mail: rs@nntu.nnov.ru

Cucrema umcposoit 06paboTku curHanos (LLOC) npegHasHayeHa 4ns paguonoKaLMoHHbIX
cuctem (PJIC) o6HapyeHUs U CONPOBOXAEHUSA ABUXYLLMXCA 06bEKTOB. CUCTEMA BKNtOYaET
MOZY/Ib BHYTPU- U MEXNEPUOAHON LudpoBoi 06paboTKM CUTHANOB; MOAYb TPAEKTOPHOI
06paboTkM 1 MOAYNb 0TOOPaKeHNs MHGOPMALMM Ha OCHOBE CETU NepcoHanbHbix IBM. Cu-
CTeMa MMeET LieHTPan130BaHHYI0 apxUTEKTYPY, yNPaBAseMYIo OT LLeHTPaNbHOTO KOMMbIOTEPa,
Ha KOTOPOM peanu3yeTcs BTOPUYHasA 06paboTka paanonokaLumoHHo MHbopMaLmi, B3aumo-
feicTBue ¢ pabouuMn MeCTaMu OMepaTopoB, MOJyYEHNE AaHHbIX U YNPaBIEHUE PEXMMAMU
(YHKUMOHMPOBAHUSA BOKa BHYTPU- U MEXNepUOAHON LucdpoBoit 06paboTKM CUrHANOB,
ynpae/ieHne 1 KOHTPONIb PafIMO/IOKaTOPa, @ TakiKe CONPAXKEHUE C BHELWHUMU CUCTEMAMMU.

Bnok LOC peanusosaH B kpente Compact PCI, coctas KOTOporo BKIOYaeT ogHonnar-
Hbli KoMnbloTep nog ynpasnennem OC Linux, yeTblpe nnatel U poBoit 06paboTkM Ha
FPGA-npoueccopax u aBe 4-npoueccopHble nnatbl ML 4.04 Ha npoueccopax J11879BM1
npoussoactea HTL, «Mogyne» (r. Mocksa).

B KayecTBe KOMMbIOTEPOB BbIYMCIUTENLHOM CUCTEMbI U PabOYMX MECT OnepaTopoB
MCNONb30BaIMCh MPOMbILIEHHBIE KOMMbIOTEPbI Npon3BoAcTBa Gupmbl VIBK knacca MNew-
TUYM 4 NOA ynpaBneHneM onepaumuoHHoNi cuctemsl Linux.

Mopaynb BHYTpU- 1 MexnepuogHoi o6paboTku:

= KONIMYEeCTBO KaHanoB uudposoro npuema — 16;

= 4acTOTa AMCKPeTMU3aLMM Ha OAMH KaHan — ao 105 Mlu;

® YacToTa BXoAHOro curHana — 30...200 Mlu;

= 110/10Ca YacToT obpabarbiBaemoro curHana — ao 10 MIuy;

= NPOU3BOANUTENLHOCTE 06PABOTKM B KaXKAOM KaHane — 2 MIpa cnoxeHuin/cek, 120
MJIH YMHOXEH W/ CeK;

= Pa3psAHOCTb 06paboTkM — 16...32 6uT;

Moaynb BTOpuuHO 06paboOTKMU:

= conpoBoXpaeHue ueneit (o 100) B aBTOMATUYECKOM M MOJAYABTOMATUYECKOM (pyuy-
HOM) pexumax;

= OnpefeneHne rocyaapcTBEHHOM NPUHAANEXHOCTH, pacno3HaBaHue Lenei, peru-
CTpaLuA pe3ynsTaToB BTOPUYHOK 06paboOTKMU U [eiiCTBUIA OnepaTopos;

= obecrneyeHne CONpPAKEHNN C BHECTAHLUMOHHBIMU NOTPeOUTENAMU;

m KOHTponb coctosaHua PIC;

m HaJMyuMe NOLCUCTEMbI UMUTALMY;

m OrnepaunoHHas cuctemsl Linux.

Digital signal processing system is used for radar systems of moving object tracking. The
system includes an intermediate regeneration processing block, trajectory processing module
and information displaying module based on personal network data. The system has a central
architectural controlled by the head computer. The head computer performs secondary
radar data processing, cooperation with operator’s working places, control the intermediate
regeneration processing block, radar operating control, integration with external systems.

The System block is performed in crate Compact PCI, including a single board com-
puter under OS Linux control, 4 digital boards on FPGA-processors and two 4-processor
board ML, 4.04 on processors J11879BM1 made by research and development centre
«Module» (Moscow).

Industrial Computers Pentium 4 class of Linux were used as operator workplaces.

Intermediate regeneration processing block:
» digital channels - 16;
sampling rate per a channel — up to105 MHz;
input signal frequency - 30...200 MHz;
frequency interval — up to 10 MIy;
= production efficiency per 1 channel - 2 billion.sum/sec, 120 million. multiply/sec;
= processor word — 16...32 bit;
Secondary processing block:
= target tracking (to 100) in auto and manual modes;
= identification friend-or-foe, target identification, registration of secondary pro-
cessing results;
= providing with integration with off-switched users;
= Radar station state control;
» imitating subsystem;
» 0S Linux.
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OBJIACTb MPUMEHEHKA

OMUCAHME

Kadeppa «NHopmaTuka

M CUCTEMbI YIPaBJIEHUA»
KoHTaKTHOE ninL0:

poueHT 0.H. Kopenux
Tenedon: (831) 436-83-44
E-mail: korelin@nntu.nnov.ru

IMPLEMENTATION AREA

DESCRIPTION

Informatics and Controlling
Systems Department

Contact person:

Assistant Professor 0.N. Korelin
Contact number: (831) 436-83-44
E-mail: korelin@nntu.nnov.ru

PaspaboTaH maTemMaTUyecKuit annapaTt pacno3HaBaH1s peyu LMKTOPa, pean30BaHHblil
Ha npoueccope TI TMS320V(C5505. Mpoueccop HaxopuTtcs Ha nnate USBStick BmecTe co
CreuManu3npoBaHHbIM ayamokoaekom. Kogek nossonsieT apdekTMBHO NpOBOSUTb Npes-
BapuTeNbHYI0 00paboTKy 3BYKOBOrO CUrHana LUKTOpa — aBTOMATUYECKYI0 PeryinpoBKy
YCUNEHUS U NpefBapUTENbHYIO WYMOBYIO hunbTpauuio curHana. 0co6eHHOCTb JaHHOMo
npoueccopa — 60/1bLwoi 06BEM BCTPOEHHOII onepatueHoil namaTi (320 K6aiiT) ans aaHHoro
Knacca 3afay, Bbicokas TaktoBas yactota (150mIL), Hanuyme KaHanoB NpAMOro JocTyna
k namaTu (DMA), no3Bonsiowux nepeHocuTb 067aCTH NamaTh 6e3 yyacTus npoleccopa.
Takas apxuTeKTypa No3BONAET NOBLICUTL ObICTPOLENCTBUE 06PaBOTKM 3BYKOBOO CUrHaNa
3a CyeT annaparHblX CPeAcTB.

[Ina peanu3auun pacno3HaBaHMA peyn NPUMEHSAIOTCA Creunanu3npoBaHHble Ma-
TeMaTuyeckue anropuTMbl LucdpoBoit 06paboTkM curHanos — uucdposas duibTpaLms,
ObicTpoe Pypbe-npeobpaszoBaHue, BoluMCneHNe k03QHULNEHTOB NIMHEAHOMO Npeacka-
3aHus meTogoM JleBuHcoHa-fapbuHa, anroputm DTW (Dynamic time warping), anroputm
HaxoXAeHWs Kencrpa.

Anroputmbl peanusoBaHbl Ha A3bike Cu nog ynpasneHuem cpegbl paspabotku Code
Composer Studio v.4.1

JlaHHas pa3paboTka npeacTaBnseT 3aKOHUYEHHbI 610K, KOTOPbI MOXET UCMONb30-
BaTbCA B 3afjlayax pacro3HaBaHWA peyn. B 4acTHOCTW, OH MOXET ObiTb MCMONb30BAH B
OXPaHHbIX CUCTEMAX.

Mathematical device for speaker’s voice recognition is constructed on a TI
TMS320VC5505 Processor. It is fixed on a board USB Stick with specific audio codec.
The codec is effective in pre— processing of speaker’s voice— automatic sound gain-
control. The processor has a range of specific features: 320 Kb of integrated memory,
high clock frequency (150 MHz), direct memory access (DMA). This hardware architecture
allows to reduce timing of sound signal.

The specific digital mathematical algorithms using for speech recognition are:

discrete filtering, Fourier conversation, linear prediction formula computing by
Levinson-Durbin method, DTW algorithm, cepstrum detecting algorithm. Algorithms
were performed in C- based language under control of the Code Composer Studio v.4.1
environment.



7\ HITY
/&‘WI/

ATOMHAA 3HEPTETUKA W SNEKTPOTEXHUKA / NUCLEAR POWER ENGINEERING AND ELECTRICAL ENGINEERING

CTEHA NCCNEQOBAHNA TENNOTMAPABNMKIW NOTOKA TENJIOHOCUTENA B OCHOBHOM O50PYA0BAHWIN ANEPHbIX 3HEPTETUYECKNX YCTAHOBOK /

RESEARCH INSTALLATION OF THERMAL HYDRAULICS OF THE COOLANT FLOW IN THE MAIN EQUIPMENT OF NUCLEAR POWER PLANTS ....ccovvrmmmmnnniiiinneeees 6
OCEBOW HACOC / PROPELLER PUMP ...c.veutvitenteutetetentetessestestesessestesestensentssessentesessessenessensensesessensentssensentesessensentesensensesessenseneesensensesessenseneeses 8
NMPUBOPLI KOHTPONIA YPOBHA XMUAKOCTWU: MHOTO®A3HbIE PACXOAOMEPbI / LIQUID LEVEL GAUGES: MULTIPHASE FLOWMETERS .......covvviiniiiiiiiinns 10

CUCTEMbI AUCTAHLMOHWPOBAHNA N NEPEMELLMBAHWA B TEMIO0BBLIAENAOLLNX CBOPKAX
AKTUBHbIX 30H BO[10-BOAAHbIX AAEPHbLIX PEAKTOPOB / SPACER AND MISSING SYSTEMS
IN FUEL ASSEMBLIES OF PWR CORES ..ottt e e e e s e e bbb e e e e s s e e e e a b bbb e e e e e e e e e e e s s s snnaaaannnreeeeees 12

TMBEPUIHBIA UCTOYHWK INEKTPOIHEPTN HA OCHOBE TOT3 M CUCTEMbI HAKOMMEHWA A)1f OTBETCTBEHHbIX NMOTPEBUTENEN /
HYBRID ELECTRIC POWER SOURCE BASED ON SOFC AND ACCUMULATION SYSTEM FOR RESPONSIBLE CONSUMERS .....uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiieee e 14

MUNOTHBIE NPOEKTLI TUMOBOTO PAJA MUHWN-TIL, HA BA3E OTEYECTBEHHbIX
TA30MOPLUHEBBIX ATPEFATOB MOLLHOCTbBIO 0,5; 1,0; 2,0; 4,0 MBT / PILOT PROJECTS FOR MINI-CHP TYPICAL SERIES
BASED ON DOMESTIC GAS PISTON DEVICES OF 0.5; 1.0; 2.0; 4.0 MW ..ciiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitr et e e e e e e 16

WHTENNIEKTYAJIbHAS PETEVHASA 3ALLMTA C XAPAKTEPUCTUKAMM, HE 3ABUCALLMMM OT PEXXMMOB PABOTI
AKTVUBHO-ALLANTUBHOM 3/IEKTPUYECKOM CETW / INTELLIGENT RELAY PROTECTION WITH CHARACTERISTICS WHICH ARE INDEPENDENT
OF OPERATONG MODES OF ACTIVE AND ADAPTIVE ELECTRICAL GRID ...cceviiiiiiiiiiiiiiiiiiiiiiiceccccceceiiintee e e e 18

YCTPOWCTBO WHTEFPALIMY PASHOPOAHbIX UCTOYHMKOB INEKTPUYECKOW IHEPTUN /
DESSIMILAR ENERGY SOURCES INTEGRATION DEVICE ...uuuuiiiiiiiiiiiiiiiiiiiiitiiiie ettt s e e aaaaas s e e e e e e e s s s aaaaaaba s e e e e e eeeesssnsnes 20

LIM®POBAA TPAHCOOPMATOPHAA NOACTAHLINA 10/0,4 KB C ABTOMATUYECKMUM PETYIMPOBAHWMEM HANPAXEHNA N MOLWHOCTU /
DIGITAL TRANSFORMER SUBSTATION OF 10/0.4 KV WITH AUTOMATIC VOLTAGE AND POWER CONTROL....covvumriiiiiniiiiiiiiiiniiniiiceninircc e 22

ABTOMATW3MPOBAHHbIW Y3EN PEMYNIMPOBAHNA TPAHCTIOPTHBIX NOTOKOB MOLLHOCTW B UHTENIEKTYANIbHOW PACTIPEAENUTENBHOM
INEKTPUYECKOW CETW / AUTOMATED UNIT OF TRAFFIC POWER FLOWS’ CONTROL IN THE INTELLIGENT ELECTRICAL DISTRIBUTION NETWORK................ 24

KOPABJECTPOEHUE N MALIWHOCTPOEHUE / SHIPBUILDING AND MACHINE BUILDING

CTEHL-ONPOKMIbIBATENb A1 OLIEHKMN NMACCUBHOW BE30MACHOCTW KY30BOB ABTOTPAHCMOPTHbIX CPELCTB /
STAND-TIP FOR PASSIVE SAFETY EVALUATION OF VEHICLES BODIES ......uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiccee ettt e e saaaasn e e e e e e s s aasaaannnes 26

CTEH[, C MHEBMATUYECKOW TOPMO3HOM CUCTEMOW / STAND WITH A PNEUMATIC BRAKE SYSTEM ....ecviveeiererveieneesesseneesessessesessensessesessassessesessenees 28

MOBMIbHbINA NYHKT TEXHUYECKOO JMATHOCTUPOBAHWSA ABTOTPAHCMOPTHbIX CPELCTB /
TRANSPORTABLE CENTER OF VEHICLES TECHNICAL DIAGNOSIS ..ottt e e s as e e e e e e e e s e s ssaaaaannes 30

CTEH[I-ONPOKMLIBATENb A1 OLIEHKM CTATUYECKOW YCTOMYWUBOCTU TPAHCMOPTHBIX CPEACTB /
STAND-TIP FOR STATICAL STABILITY EVALUATION OF VEHICLES ...uuvnniiiiiiiiiiiiiiiiiie ettt s s e e e e s e a s 32

MCNONb30BAHUE HEMPOHHbIX CETEW /1 PELUEHWSA 3AAAY BUBEPOLMATHOCTUKMN NPOMBILLAEHHOTO OBOPY0BAHMA
1 MPOTHO3MPOBAHWA NAPAMETPOB KAYECTBA OBPABOTKW U3JENNIA / USING NEURAL NETWORKS FOR PROBLEM

SOLVING OF INDUSTRIAL EQUIPMENTS VIBRATION MONITORING AND FORECASTING OF WORKS TURNING QUALITY ...cocoviiiiiiiiiiiiiiiiiiieeneeiiiiinnnnes 34
KONECHAA NMAPA TENEXKW XXENE3HOLOPOXXHOIO BATOHA / WAGON WHEEL OF RAILWAY CAR TRUCK ..cceiviiiiiiiiiiiiiiicccceecceeiinenecceeeee e 36
KOMIJIEKC )1 OLLEEHKW XAPAKTEPUCTWUK TPAHCMNOPTHbIX CPE[ICTB / COMPLEX FOR VEHICLES CHARACTERISTICS ESTIMATION ...coovvuvrieiinnniieiinnnnees 38
ABTOHOMHbI MOBWJIbHbIA POBOTOTEXHUYECKUIA KOMMIEKC / AUTONOMOUS MOBILE ROBOTIC SYSTEM ..uveuvevrerirenienesrenseneerensensenessenseneesessenees 40

BE3ZIEXO[IHOE TPAHCIMOPTHOE CPEJICTBO HA LIMHAX CBEPXHW3KOTO JABNTEHWA C KOJIECHOW ®OPMYNOW 8x8 /
CROSS-COUNTRY VEHICLE ON LOW PRESSURE TIRES WITH AXLE CONFIGURATION 8X8 ....euvuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiisieeeeeeetitininsiiaasiesseeeeeeeeeennnnnsans 42

OCHOBbI TEOPUW NPOEKTUPOBAHWS NEAOKOOB W NELOKO/bHbIX CYLOB HA BO3LYLUHON NOAYLWIKE /
BASIC ICEBREAKERS AND CUSHION ICEBREAKERS ENGINEERING.....cccitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitr e e e e e e e s aaes 44

NOBbLIWEHWE BE30NMACHOCTW, JONTOBEYHOCTU U CHUXEHWE METAJIJIOEMKOCTW NMPOMBILWTEHHOTO O60PYAOBAHUA
1 METAZIIOKOHCTPYKLIMIA PA3JINYHOTO HASHAYEHWSA B YCTIOBUAX WX IKCNIYATALIUW / SAFETY, LIFE IMPROVEMENT
AND REDUCTION IN METAL CONSUMPTION OF INDUSTRIAL EQUIPMENTS AND VARIOUS METAL STRUCTURES IN SERVICE ......vvvmmiiiiiiiiiiiiiiiiiiiininnnee 46

NPELM3NOHHBIE KOOPAWHATHBIE HAHOCUCTEMbI HA OCHOBE O5PATHOTO MbE303®®EKTA /
PRECISION COORDINATE NANOSYSTEMS ON THE BASIS OF AN INVERSE PIEZOEFFECT ..ccciviiiiiiiiiiiiiiiiiiiiiieiiiietiiinnntccece e 48

MPOTPAMMA PACYETA TMIIPOCTATUYECKNX XAPAKTEPUCTUK W [IMATPAMM OCTOAYMBOCTY CY0BbIX KOPMYCOB
C/I0XHOWN FEOMETPUYECKOM ®OPMbI NP NPOU3BOILHON NOCALKE / PROGRAM FOR HYDROSTATIC CHARACTERISTICS
AND SOPHISTICATED SHIP GEOMETRY STABILITY UNDER UNSPECIFIED PLANTING ...ccoiiiuiiiiiiiiiiiiiiiieiiiiiiiitttrte e 50

TMPOTPAMMA PACHETA KAYKW CYL0B W MJTABYYMX COOPYXKEHWI HA MOPCKOM BOJTHEHUW /
SHIPS MOTIONS AND CONFUSION FLOATING SRUCTURES ANALYSIS PROGRAM ....ccciiiiiiiiiiiiiiiiiitieieeiiiniiiientrtc e e e e sssassse e e e e e e e assnaanes 52



WCCNENJOBAHWNA N PA3PABOTKWN B OBNACTW TEXHONOTMW PEMOHTA INCKOB KOJIECHOTO TPAHCMOPTA /

RESEARCH AND DEVELOPMENT IN WHEEL WEBS REPAIR TECHNIQUE.......cciiiiiiiiiiiiiiiiiiiiiiiiiiiiittretccee st e e 54
KONECHbIV CHEFO50/10TOXOZ 3BM-39081 A «CMBEP» / WHEELED SNOW AND SWAMP-GOING VEHICLE ZVM-39081 A «SIVER ..vvvverveneererreieneenerreneene 56
CUHTE3A TMBKUX POBOTU3MPOBAHHbIX CEOPOYHbIX KOMMIEKCOB HOBOTO NOKOJIEHWUSA HA ELJUHOW CTPYKTYPHOW OCHOBE /

SYNTHESIS OF ADVANCED FLEXIBLE ROBOTIC ASSEMBLY COMPLEXES HAVING INTEGRATED COMMON FRAMEWORK .......ccoovviiiiiiiiiiiiiiiiicecccccccininnee 58
CMCTEMA KOHTPOMA COCTOAHMUA ANCKPETHBIX NCTOYHWKOB CUTHANOB /

DISCRETE SENSORS IMPAIRMENT MONITOR....ccciiiiiiiiiiitiiiiiitiieieee ittt e e e e e e e e s s a s s s e e e e e e e e e s e s sasssssaaaaaeeeeeeeessnsses 60
ABTOMATWU3MPOBAHHbIW CTEH AN UCNBITAHWA TMLPOLUANHLPOB / AUTOMATED STAND FOR CYLINDERS TEST ...ccvevereerereneeresreneenessesensesensenees 62
TENEXKA XENE3HOA0POXHOTO BATOHA / RAILWAY CAR TRUCK....citiiurtiiiiiirieiiiiiiiee ittt ettt st siase e siase e s saaase e s saaas e s s snanseessnnnaeesans 64
TYCEHWYHBIW CHEFOBO0/10TOXOL «Y30J1A» / ENDLESS-TRACK SNOW AND SWAMP-GOING VEHICLE «UZOLAR ..cveuveueeuirrenienenreieneeiesiesenessensesenesseneens 66
JBYX3BEHHbIN T'YCEHUYHbINA CHEFOB0/10TOX0Z, «YHXA» / TWO-SECTION ENDLESS-TRACK SNOW AND SWAMP-GOING VEHICLE «UNZHA»........cen...... 68
YHUBEPCANBHOE CNACATE/IbHOE CPEACTBO C POTOPHO-BUHTOBbLIM [ABUXXWUTENEM /

UNIVERSAL RESCUE VEHICLE WITH A ROTARY-SCREW PROPELLER ...cciiiiiiiiiiiiic et 70
YHUBEPCANIbHbIA MUHWUBE3JEXOL «KOPCAK» / «KORSAK» UNIVERSAL MINI ALL-TERRAIN VEHICLE DEVELOPER .....eoveteererireneeressensenessesseneesensenees 72

MHOTO®YHKLMOHANIbHOE BE3LLEXO4HOE TPAHCMOPTHOE CPEACTBO «AJIIAH», OBOPYLOBAHHOE WHTETEKTYAIbHOW CUCTEMON NPUBOJA
KONECHbIX ABVMMMUTENEN / MULTIFUNCTIONAL CROSS-COUNTRY VEHICLE «ALDAN» EQUIPPED WITH INTELLIGENT WHEELED
RUNNING GEAR DRIVE SYSTEM ..oiiiiiiiitiiiiiiiieeie ettt e e e e e s bbb e e e e e e s e s e bbb bbb e e e e e eeeeeeessasaaaabaaaneeeeeeeeeeeenns 74

METAJUIO06PABOTKA U CBAPKA / METALWORKING AND WELDING

NNATHOCTUKA NMPOLLECCA PE3AHWNA B PEXXMUME PEAJIbHOTO BPEMEHW /

CUTTING PROCESS DIAGNOSTICS IN REAL TIME ..cuuuiiiiiiiiiiiiiiiiiiiite et s e s s e e e e e e e s b e s s aa s s s e e e e eseeeesnssaaaes 76
WHCTPYMEHT A1 NMACTUYECKOTO IEGOPMIPOBAHWA MOBEPXHOCTEN COEPUYECKON ®OPMbI /

A TOOL FOR SPHERICAL SURFACES PLASTIC WORKING ...eevtiiiiiiiiiiiiiiiiiiiiitiiiiiiee e ettt e e e e e e aasas s e s e e e e s s s s aassabaaa e e s e e e e e e e s ssssnnsnnnnns 78
PEXYLLUWMIA WHCTPYMEHT C HAHOCTPYKTYPHbBIMW NOKPBITUAMM / CUTTING TOOLS WITH NANOSTRUCTURED COATINGS ...voveuveneeverveneeneenessenseneeneeenes 80

MUKPOMPOLLECCOPHOE YCTPOWCTBO YMPABJIEHNSA CBAPOYHbIM LIMKIIOM «MYCK» /
MICROPROCESSOR UNIT FOR MONITORING OF «MASK» WELDING EQUIPMENT ....uuviiiiiiiiiiiiiiiiiiiiiiiiiccecece sttt e e 82

OMPABKA [17181 TOAAYW CMA30YHO-OXTAXIAOLWLENA XWUAKOCTW YEPE3 BHYTPEHHIOI0 NMOJIOCTb LWINOOBAJILHOIO KPYTA MPU MJIOCKOM
TOPLLOBOM LUJIN®OBAHWNMU / HOLDER FOR COOLANT SUPPLY THROUGH CHAMBER OF AN ABRASIVE DISK WHEN FLAT FACE GRINDING.......ccevvvvvummnnnnnnee 84

MOBW/IbHbIW PETUCTPATOP TEXHONMOMMYECKWX MPOLLECCOB «MPC-02Y» /
MOBILE RECORDING UNIT OF TECHNOLOGICAL PROCESSES «MRS-02Y% ..cciiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitccce e e e e e s aas 86

MOJENbHBIV PAL BbICOKONPON3BOAUTENBHbIX LWANGOBANIbHBIX MALLWH C MHHOBALMOHHBIM TUMOM MUKPOTYPEWH
INA CYAOCTPOUTENBLHOM, ABUALIMOHHOW W IPYTUX OTPACJIEA MALIMHOCTPOEHMA / LINEUP OF HIGH-PERFORMANCE GRINDING

MACHINES WITH AN INNOVATIVE TYPE OF MICROTURBINES FOR SHIPBUILDING, AVIATION AND OTHER BRANCHES OF ENGINEERING .......cccevveeeeiiinnnnnn. 88
PECYPCOCBEPETAIOLLAA TEXHONOTNA N ABTOMATU3NPOBAHHOE 0BOPYAOBAHWE MPUMEHEHWA COX B METAJIIOOBPABOTKE /

RESOURCE-SAVING TECHNOLOGY AND AUTOMATED MASHINERY METAL-WORKING COOLANT PURPOSE.......cccciiiiiiiiimmiiiiiiiiiiiiiiiiiiiinieeecceeee e 90
CNOCOb N YCTAHOBKA A1 NOJIYHEHMA KOJIbLLEBbBIX 3ATOTOBOK / METHOD AND DEVICE FOR RING BLANKS MANUFACTURE ...cccvvviviiiiiiiiinieiieeeeens 92

YCTAHOBKA COBMELLEEHHbIX MPOLLECCOB OYUCTKM COX, PEKYNEPALINN N KNACCUOUKALIM ABPA3NBHOIO MATEPUANIA /
PLANT FOR INTEGRATED PROCESSES OF COOLANT DECONTAMINATION. ABRASER RECOVERY AND CLASSIFICATION .....uvvviiiiiiiiiiiiiiiiiinininiieieeeeeeeeeennans 94

MHOTO®YHKLMOHANBHbIA U3MEPUTENTbHO-BLIYNCITUTENLHBIA KOMMTEKC «ACTPOH» /
MULTIFUNCTIONAL MEASURING AND COMPUTING COMPLEX QASTROND .vvvruunniiiiiiiiiiiiiiiiiiiiiitiis e ce et s e e e e e e e e e s ass s s s s e e e eeeees 96

METAJUIYPTUA / METALLURGY

TETTEPHBIE MATEPWUAJTbI 191 TA3OMOITIOTUTENEN / GETTER MATERTALS FOR DEGASIFIERS .....veveuteverveneereeressenseseeseseseesessensesessesseseesassenseseesansens 98

OYHKLUNOHANBHbBIE MATEPUANDI, NOJIYHAEMBIE METO[LOM MPOKATKW MOPOLUKOB METAJIJIOB N HEMETAJIN0B /
FUNCTIONAL MATERTALS OBTAINED WITH METHOD OF METALS AND NONMETALS POWDERS ROLLING ...ccvviiiiiiiiiiniiiiiiiiiieececccccceiinnnneeeeeeeee e 100

HEPA3PYLLAIOLLMI NIA3EPHBIA MUKPOAHAJTN3 XMMUYECKOTO COCTABA MATEPVAJIOB B METAJIIIYPTUW,
MALIWNHOCTPOEHMUW W B 3KCMEPTU3E / NON-DESTRACTIVE CHEMICAL LASER COMPLEX IN METALLURGY, MACHINE BUILDING FND EXPERTIZING.......... 102

LIENIbHbIV TUPOCKOM C YNPYTUMI 3NEMEHTAMM, BbIMOAHEHHBIN 13 OLHOW 3ATOTOBKW W3 3IMHBAPHOTO CMJTABA 44HXTIO /
COMPLETE GYRO SENSOR WITH ELASTIC MEMBERS, MADE WITH WHOLE BLANK OF 44 HXTH) STEEL TYPE.......ccviiiiiiiiiiiiiiiiiiiiiiccceeecccccninineeeeees 104

HAMOJIHUTENb NPOTUBOMPUTAPHBIX MOKPbLITUA HA OCHOBE LUJTAMOB FAJIbBAHWYECKOTO MPOW3BOACTBA /
ANTI-STICK COATER FILLER BASED ON ELECTROPLATING SLUG....cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiet et e e e e ssaaaa s e e e e e e e e s s nnnanes 106

HATOJTHUTENb MPOTUBOMPUTAPHBIX MOKPLITUIA IUTENHLIX ®OPM U CTEPIKHEN 181 CTAILHOTO 1 YYTYHHOTO JINTHA
HA OCHOBE LLTAKA, O6PA3YIOLLEETOCA MPW NEPEMJABE AJIIOMUHWEBOTO TIOMA (ANNIOMOLLJTAKA) /
ANTI-STICK COATINGS FILLER FOR CASTINGS AND RODS AT STEEL AND IRON CASTING BASED ON ALUMINIUM SLUG ...cccvviiiiiiiiniiiiiiiiiiiieeceeeiinnnne 108

PA®VHUPYIOLLNE CMECW A1 OBPABOTKM PACMNIABOB YEPHbBIX W LIBETHBIX METAJIN0B /
REFINING MIXTURES FOR MOLTEN FERROUS AND NON-FERROUS METAL PROCESSING ....cccotiiiiiiimiiiiiiiiiiiiiiiiniiiniiitt e 110



7\ HITY
/&‘WI/

MPUMEHEHWE OTXOL0B LIEN/TH0NI03HO-BYMAXHOW MPOMbILIJIEHHOCTU (CKOMA) B COCTABAX XWAKOCTEKOJIbHbIX ®OPMOBOYHbIX

W CTEPYKHEBbIX CMECEW / USAGE OF PULP-AND-PAPER INDUSTRY WASTE (SHAVINGS) IN LTQUID GLASS MOLDING AND CORE SAND MIXTURES ............ 112
TMPOTPAMMHBIA KOMMJIEKC BbIEOPA MAPK MALLMHOCTPOUTENBLHON CTANN /

SOFTWARE SELECTOR FOR A MACHINE STEEL TYPE ...eeeeiiiiiiiiiiiiiiiiieiiiite ettt e e e s e e s s s s aaa b s e s s e e e e e e e e e s s s asnnannes 114
HAYYHbIE OCHOBbI TEXHOJIOM MM 3NEKTPOOU3NYECKON OBPABOTKN METANIIMYECKUX MATEPUAJIOB /

SCIENTIFIC BASIS OF ELECRROPHYSICAL MACHINING TECHNOLOGY OF METALLICS PROCESSING ...ccevvvrumuninniiiiiiiiiiiiiiiiiiiiniiiee e ccevnaaaaaaes 116
TEXHONOMNA NMNYNbCHOIO KOMNAKTUPOBAHWA YNIBTPAMENKOAMCNEPCHBIX U HAHOPASMEPHbIX MOPOLLIKOBbIX MATEPUAJIOB /

IMPULSE COMPACTING TECHNOLOGY FOR ULTRA-FINES AND NANO-SIZED MATERIALS ...ovvviiiiiiiiiiiiiiiiiiiiiceee ettt 118
JKAPOMPOYHAA CTANb A1 TEPMUYECKNX ATPETATOB / HEAT-RESISTANC STEEL FOR THERMAL EQUIPMENT ..oouvvviiiiiiiiiiiiiiieiieiinececeineee e 120

3KOHOMHONErMPOBAHHBIE U3HOCOCTOMKMWE YYTYHbI 15 BETANEN W Y3/10B ABTOMOBWNEW /
ECONIMY-ALLOYED WEAR RESISTANT CAS IRON FOR CAR DETAILS AND ASSEMBLY ...uuiiiiiiiiiiiiiiiiiiiiiiie et e e 122

XUMUYECKUE TEXHOIOTUU / CHEMICAL TECHNOLOGIES

TEXHONOMMA N3roToBNEHMA NMOPOLLKOBOIO LLIMHKOBOIO 3NEKTPOAA / ZINK POWDER ELECTROD PRODUCING TECHNOLOGY .....evvvveeeeeeriiiiiiinnnnnee 124
MPOTEKTOPbI «M3/1A» A1 OBPATVIMOM 3ALLMTHI OKPACOYHbIX KAMEP / «PELA» PROTECTORS FOR REVERSING DEFENCE OF PAINTING CHAMBERS..... 126
TEXHONOrNA NONY4YEHNA LETAHONOBLIWAKLWNX NPUCALOK / CETAN IMPROVER MAKING TECHNOLOGY.....uuvrriieeeeriiiiiiiiiiiiinireeeeeeeee e e 128

ABTOMAT KOHTPOJ/1A1 TEPMETUYHOCTW W3JENNA MACCOBOIO NPOU3BOACTBA /
LEAK CHECK DEVICE FOR MASS PRODUCTION ...eiiiiiiiiiiiiiiiitiiiiiiiiee ettt e e e e e e s s aa s s s e s e e e e e e e s e e s s aannaaaasse e e e e eeeeeessas 130

TEXHONOrMK U3TOTOBNEHWA BE3NAMENbHbIX OKCUAHOHWKENEBBIX 3IEKTPOA0B HA METAJITM3UPOBAHHbIX MOJUMEPHbBIX OCHOBAX
W BE3NIAMEJIbHBIX KAOMUEBBIX W XKENE3HbIX 3JIEKTPOJ1I0B HK- N HX- AKKYMYIATOPOB / NICKEL DIOXYDE SINTERED-TYPE ELECTRODE

PRODUCING METHOD ON THE POLYMER BASES AND SINTERED TYPE CADMIUM OR IRON ELECTRODES IN PROPER ACCUMULATORS.......cvvvviiieiieeennnnnnn. 132
HOBbIE METO/ibl CUHTE3A XAJIbKOTEH M A30TCOJLEPXALLUX TETEPOLMKIIOB /

NEW METHODS OF CHALCOGEN AND NITROGEN HETEROCYCLES SYNTHETIZING ....ucviiiiiiiiiiiiiiiiiiiiiiiiiie et e e e e e 134
OCAXIEHWE LMHKCOAEPXALLMX NAMEBHbIX 3ALMTHBIX NOKPLITUIA HA OCHOBE HEOPTAHUYECKMX W OPTAHWYECKMX CBA3YIOLLMX

BELLLECTB / ZINK-CONTAINING LAMMEL DEFENCING-COATING PLATING BASED ON ORGANIC AND NON-ORGANIC BINDING SUBSTANSES ......cccovvuvveerrnnee 136
KATAJTN3ATOP OKWMCNEHWNA YINEBOAOPOAOB AiM-1 / CARBONHYDRATES DP-1 OXIDATION CATALYST ..evvviiiiiiirieiiiiirieniiirtieceinreeeeninneecssnnneeesnne 138
TEXHOJIOTNA CKOPOCTHOIO MEAHEHMA PE3OHATOPOB 13 AIOMUHWA W ETO CTJTABOB /

SPEED BRAZING TECHNOLOGY FOR ALUMINIUM AND ALLOYED RESONATORS ....cvvtimiiiiiiiiiiiiiiiiiiiiiiiiiiiie e s s e e e e e e e s easaaaaaaaes 140
MEMBPAHHBIE METO/bI PA3JENIEHUA U IYBOKON 0YMCTKM BELLECTB /

MEMBRANE SEPARATING AND DEEP SUBSTANCE PURIFICATION METHODS .....uuuiiiiiiiiiiiiiiiiiiiiiiiiiiitccccc et e e 142
MAKET NPOrPAMM [INA MATEMATUYECKOIO MOJIENNPOBAHMA NPOLIECCOB B XUMUYECKMX NCTOYHNKAX TOKA /

SOFTWARE PACKET FOR MATHEMATICAL SIMULATIONTHE PROCESS IN CHEMICAL POWER SOURCES ......cevuvmmmiiiiiiiiiiiiiiiiiiiiiine e 144
HAHO®WUNBTPbI N3 BbICOKOYMCTOMO AMOKCUIA KPEMHWA / NANOFILTERS MADE WITH HIGH PURITY SILICON DYOXIDE.......ccoivviiummrrinieeeeeeennnnnnne 146
TEXHONOMNA XMMUYECKOTO OCAXXAEHUA TPEXKOMMOHEHTHbIX CNTABOB HUKEJIb-®0CHOP-BOP /

ELECTROLESS PLATING TECHNOLOGY FOR TRICOMPONENT NICKEL-PHOSPHORUS-BORIUM ALLOYS.....cctitiiiiiiiiiiiiiniiiiiiiieieeee e 148
TEXHOJIOTNA TAIbBAHUYECKOTO OCAXXAEHWA CNJIABA HUKEJIb-BOP HA KOHTAKTHBIE MNOLWALKW NMEYATHbIX MNAT /

ELECTROPLATING TECHNOLOGY FOR NICKEL-BORIUM ALLOY PLATING ON BOARD LANDS ....ccoiiiiiiiiniiiiiiieineiiiietiiiiiiii e 150
CMCTEMA ABTOMATU3ALMW NPOLLECCA NOJSIYYEHWA BOAOPOAA METOAOM 3NEKTPOSIU3A /

AUTOMATIZATION OF ELECTROLYTIC HYDROGEN PRODUCTION SYSTEM...euuiiiiiiiiiiiiiiiiiiiiiiiiiiicccce ettt asaaaann e e e 152
CUCTEMbI TA30BOTO HATIYCKA / GAS LAPPING SYSTEMS ..eviiiiiiiiiiiiiiiiiiiiiitiiie ittt st e e saant e s aaa e s ssaaa e s s aaae e s sssaaseessssnasessssannneesas 154
TBEPAO®A3HbIE «CYNEPKWUCbIE» KATATU3ATOPbI CEPUI CAL, / SOLID PHASE SUPERRACID CATALYSTS OF CALL TYPE ..evvvvviiiniiiiiinieiciiiiecccinnes 156
TEXHOMIOTMW NONYYEHNA INOKCUAHBIX COEUHEHNIA / EPOXIDE SUBSTANCES PRODUCING TECHNOLOGIES (PATENT RU 2422360)....0cuceveeveneerennane 158
TEXHONOMNA XMMUYECKOTO OCAXIEHWNA CNTIABOB HUKENA HA KOMMYTALIMOHHbIE CXEMbI MUKPOMOJI0CKOBBIX MJIAT /

MICROSTRIPE BOARDS ELECTROPLATING TECHNOLOGY FOR NICKEL ALLOYS ....uuuuiiiiiiiiiiiiiiiiiiiiiiiiiicecen et e e saaaass e e e e e e e 160
TEXHOJIOTNA XUMUYECKOTO OCAXAEHWNA CNNABOB HUKE/b-50P / ELECRTROLESS PLATING TECHNOLOGY FOR NIKEL-BORIUM ALLOYS.......cccvvunnees 162

TEXHONIOTNA XWMUYECKOTO HUKENMPOBAHMA U ®UHWILIHOTO TO/ICTOCOMHOMO ([10 3 MKM) XMMWUYECKOIO 30/I04EHUSA U3LENNI
3NEKTPOHHOW TEXHUKWN 1 NPUBOPOCTPOEHWNA / ELECTROPLATING NICKELING AND FINAL HIGH-BUILD GOLD-PLATING TECHNOLOGY
FOR ELECTRIC DEVICES AND ENGINEERING ITEMS..cciiiiiiiiiiiiiiiiiiiie ittt e e e e sa s s e e e e e e e e e e s s asasaa s s e e e e e eeessssaas 164

TEXHOJIOTNA TAIbBAHUYECKOTO OCAXAEHWA CNJIABA HUKEJIb-BOP /
ELECTROPLATING TECHNOLOGY FOR NICKEL-BORIUM ALLOY....uuviiiiiiiiiiiiiiiiiiiiiiiiiieee ettt e e aaaas s e e e e e e s s s saaaaaas s e e e e e e e e e e e e e 166



3NIEKTPOHHAA TEXHUKA, PARUOTEXHUKA U NPUBOPOCTPOEHUE / ELECTRONIC ENGINEERING, RADIO ENGINEERING AND INSTRUMENT MAKING

CUCTEMA PACHETA W BU3YANIU3ALIMW 30H PALNONOKPLITUA CETU TEXHOMOTUYECKON NOLBUXHON PARVNOCBA3N
C UCNOb30BAHUEM FTEOMHAOPMALIMOHHOW CUCTEMbI MAPINFO PROFESSIONAL / COMPUTING AND VISUALISING SYSTEM
OF COMMUNICATION COVERAGE OF TECHNOLOGY MOBILE RADIO BY MEANS OF GEOLOGIC INFIRMATION SYSTEM MAPINFO PROFESSIONAL.........cuvvveees 168

CWUCTEMA ABTOMATU3VIPOBAHHOW KJTACCUOUKALIMW COCTOSHUI MEQULMHCKUX OBBEKTOB /

SYSTEM OF AUTOMATABLE CLASSIFICATION OF MEDICAL OBJECTS' STATES ...eiiiiiuiiiiiiinniieiiiniiieeiinnnteesiineeessinseeessnnne e s ssanaseessssnnseessssnassessssnnnes 170
KAMEPA AKYCTUYECKASA 3ATYWEHHARA (BE33X0BASA) / ACOUSTIC ECHO-FREE CHAMBER .....ovvvviiiiiiiiieiiiiiiieiiiitte et snrne e snane e 172
CWUCTEMA ABTOMATU3VIPOBAHHOW KJTACTEPU3ALIN N KITACCUOUKALLMW TEKCTOBLIX OBBEKTOB /

SYSTEM OF AUTOMATABLE CLUSTERIZATION AND TEXT OBJECTS CLASSIFICATION ....cciiiiiuiiiiiiiiiiiiiiiiee ettt 174
MUKPOCUCTEMHBIA AKCEJIEPOMETP / MICROSYSTEM ACCELEROMETER ....euveuteueeterenterensentenessenteneesessensesessensensesessensenessensensesessensensesensensesessenss 176
BbICOKOMPOW3BOLUTENIbHBIE MOAYNN LLUOPOBOW OEPABOTKW CUTHAJIOB / HIGH-CAPACITY MODULES OF DIGITAL SIGNAL PROCESSING .............. 178
WHTENIEKTYAJIBHBIE CUCTEMbI OBPABOTKW U30BPAXXEHN / SMART IMAGE PROCESSING SYSTEM .euveuieveevereneeresrenseneeseseneesessensesessassessesensenes 180
KPWOTEHHbIV 1BYXYACTOTHbI PALWOMETPUYECKWI MPUEMHMK /CRYOGENIC DOUBLE-FREQUENCY RADIOMETRIC RECEIVER ....coveuveveerereneerennanes 182
WH®OPMALIMOHHO-AHAJIMTUYECKAA CUCTEMA MOHWTOPUHTA COCTOAHWNA PACMPEAENEHHbBIX TEXHWYECKX OBBEKTOB /

RESEARCH AND INFORMATION SYSTEM OF DISTRIBUTED TECHNICAL OBJECTS MONITORING ....uuvummuiiiiiiiiiiiiiiiiiiniiriniccce e 184
MOBWIbHAA MYNBTUCEHCOPHAA CUCTEMA MOHUTOPUHTA ATMOC®EPHOIO BO3[IYXA /

MOBILE MULTI-SENSOR MONITORING SYSTEM OF ATMOSPHERIC AIR....ciiiiiiiiiiiiiiiiiiiiiiiiiicetiiiirt e e e 186
WHTEPAKTMBHOE 3JIEKTPOHHOE TEXHUYECKOE PYKOBOJCTBO / INTERACTIVE ELECTRONIC CONTROL .eevvvuniriiiiiiiiieiiiiitieieirreeenirieecsineee e 188
ANTOPUTMbI CATNA N30B6PAXKEHWNA / ALGORITHMS OF A PICTURE COMPRESSION ....uvviiiiiiiiiiiiiiiiiiiiiiiiienntcce e 190
CNCTEMbI XXM3HEOBECMEYEHNA KOCMUYECKUX CKAGAHJIPOB / SPACE SUITS LIFE SUPPORT SYSTEM....cuviiiiiiiiiiiiiiiiiiiiinicceeeceeeeneinneneeeeees 192

MPOrPAMMHBIN KOMMJIEKC ABTOMATU3UPOBAHHOW BEPUGUKALINW PEANTM3ALMIA NPOTOKObHBIX OBBEKTOB /
PROGRAMM COMPLEX OF AUTOMATABLE VERIFICATION OF PROTOCO OBJECT'S IMPLEMENTATION ....cuvviiiiiiiiiiiiiiiiiniintiiiieeee e 194

MPOTPAMMA TPEXMEPHOW BU3YANIN3ALW NPOLIECCA NEPETPY3KMW TOMJTMBA PEAKTOPA HA BbICTPbIX HEATPOHAX /
PROGRAMM OF 3 D VISUALISATION FOR A PROCESS OF REFUELING IN A FAST NEUTRON REACTOR......cuviiiiiiiiiiiiiiiiitiiieeececcccccireeeee e 196

MPUBOP NS OBHAPYXXEHMA U OYHKLMOHAIBHON AUATHOCTUKW KUBbIX O5BEKTOB /
A DEVICE FOR LOCATING AND FUNCTION TESTING OF ALIVE OBJECTS ....uuuiiiiiiiiiiiiiiiiiiiiiiiiiiit e e e ssiinases e e e s e e e asnasaas s e e e e e e e e s s annnnnns 198

VIMWUTATOP CUCTEMbI ABUALIVOHHOW PALVNOCBA3N MB/IMB INAMA30HA /
SIMILATOR OF AIRCRAFT RADIO COMMUNICATION SYSTEM OVER A RANGE OF VHF/DMW ...ccoviuiiiiiiiniiiiiiiiiiiiiiniecciiiicec et 200

ABTOMATU3MPOBAHHAA CUCTEMA KOHTPOJIA N AUATHOCTUKW /
AUTOMATABLE CHECKOUT AND TROUBLESHOOTING SYSTEM...ciiiiiiiiiiiiiiiiiiiiiiccn ittt e e s e aa s s e e e e e e e s s annaanas 202

CWUCTEMA EMOMETPUYECKON BEPUPUKALIMN YENOBEKA LA LLENEA AYTEHTUOUKALNK /
BIOMETRIC VERIFICATION OF A HUMAN SUBJECT FOR AN AUTHENTICATION PURPOSE ....ccoiiiiiiiimiiiiiiiiiiiiiiiiitniniriiccece e 204

CWMCTEMA NPOrHO3MPOBAHMA TEXHUYECKNX MAPAMETPOB MPOMbILLIEHHBIX OBEKTOB
HA OCHOBE AHAJTU3A INHAMUKW CNEKTPAJIbHbBIX COCTABNAIOLWLNX /

FORECASTING SYSTEM FOR TECHNICAL PARAMETERS OF DYNAMICS ANALYSIS ITS SPECTRAL COMPONENTS .cooviiiiiiiiiiiiiiiiiiiiieeeeinnerecceeeee e 206
WNHHOBALIMOHHBI BbICOKOTEXHOIOTUYHbBIA MHOTOLLENIEBOM NMPOTPAMMHO-ANTMAPATHBIA KOMMTEKC

MOAJEPKKN NMPUHATWSA PELUEHWA / INNOVATIVE HIGH-TECH MULTI OBJECTIVE COMPLEX FOR DECISION SUPPORT ....evevvvenrenereerenteneseenseneerensenes 208
KOPPENALNOHHO-3KCTPEMAJIbHAA CUCTEMA HABUTALIMW NETATEJIbHOTO ANMAPATA /

CORELLATION EXTREMAL SYSTEM OF AIR VEHICLE NAVIGATION ...ouviiiiiiiiiiiiiiiiiiiiiiiiiti et e e e s e e e e e aaaaaaanne e eees 210
MACCMBHbIE MAPKEPBI-OTBETYNKW (PALLMIOMAPKEPDI) / PARASITIC RADIO MARKERS.....ciiiiiiiiiiiiiticiiiiitteeiintte st ccsins e siree e sannne e 212
METOZVKA PACYETA PACXOJA TPEXKOMMOHEHTHOM CPELbI MO JAHHbIM KAIUEPOBKW MPUBOPA «YJTETPAGIIOY» /

FLOW CALCULATING METHOD FOR TRICOMPONENT AGENCY ON «ULTRAFLOW» DEVICE CALIBRATION.....ccevtiiiiiiiiinimiiiiiiiieeeee e 214
WHTENNEKTYAJTIbHBIE CUCTEMbI OBPABOTKW 3BYKOBbIX CUTHAIOB / INTELLIGENT SISTEMS OF SIGNAL PROCESSING.....evvivivinriieininrieeiiinnieennnnns 216
WHTEPAKTUBHAA 3NTIEKTPOHHASA ObYYAIOLLAA CUCTEMA / INTERACTIVE ELECTRONIC TRAINING SYSTEM...uuviiiiiiiiiieiiiiiiieiiireeccnireeecsinneee e 218

CMOCOB OBMEHA COOBLLEHVAMM B LIGPOBLIX CETAX PALUOCBA3N C MAKETHOW NEPELAYENA MHOOPMALMN /
MESSAGE COMMUNICATION METHOD IN DIGITAL RADIO SYSTEMS WITH PACKET DATA TRANSMISSION ...cccoviiiiiiiiiiiiiiiiiieeiiee e 220

CUCTEMA LIU®POBOW OBPABOTKM PALVONIOKALMOHHbIX CUTHATOB 015t PIIK 22)K6 /
DIGITAL PROCESSING SYSTEM OF RADIO-LOCATING SIGNALS FOR RLC 22 HB ..uuuuunniiiiiiiiiiiiiiiiiiiiiiiee ettt e s saaa s 222

CUCTEMA LIU®POBON OBPABOTKI PALVONOKALMOHHbIX CUTHANOB AN PC 5H87 (BbIMYCKAETCS CEPUIHO) /
DIGITAL PROCESSING SYSTEM FOR RADAR SIGNALS OF RADAR STATIONS 5H87 (SERIES PRODUCED)......uveeiiiiuurieiiiinniieiiiiiiieinineeeenirneeesinnneeeenns 224

CMCTEMA PACMO3HABAHWA PEYN / SPEECH RECOGNITION SYSTEM .eviiiiiiiiiiiiiiiiiiiiiiiiiiice ettt e e e e sasras s e e e e e e e e e e s s sasssnasaasseeees 226



MWUHUCTEPCTBO OBPA30BAHUA U HAYKH
POCCMACKON DEAEPALIMK

(depepanbHoe rocyaapcTBEHHOE OlOAKeTHOe
o6pa3oBaresbHOe yupexaeHue BbiClIero 06pa3oBaHus
«HuxKeropoacKkuin rocyaapCcTBeHHbIN TEXHUYECKUNA YHUBEPCUTET
um. P.E. AnekceeBa»

MuHuHa yn., 24, r. Hmxuuin Hosropop, 603950
Ten.: (831) 436-23-25, chakc: (831) 436-94-75
E-mail: nntu@nntu.ru
http://www.nntu.ru

NloneyatHaa noarotoBka: 000 «PUL, «Kypbep-meauna»
HuxxHuin Hosropog, yn. Akagemuka bnoxuHon, 4/43
TenecdoH/axc: (831)461-90-16
www.kuriermedia.ru



