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TexHONOrMU 3N1E€KTPOHHO-/Ty4EBOro

60p1poBaHUS A1 NOBEPXHOCTHOrO
YNpo4yHeHUS Xene3o-yrnepoauctbix CniaBsos

AHHoTauus. Pa3paboTaHbl TEXHONOTMY 371€KTPOHHO-YYeBOro
6opuposaHua yrnepoanctbix (CT3 20, 45, Y8A) n bbicTpopexyLux
(P18, P6M5) cTanei n uyryHa (ceporo YC-20). IneKTpOHHO-NyyeBoe
60prpoBaHIe OCYLLECTBNAETCA B BLICOKOM BaKyyMe BO3ENCTBMEM
3NEKTPOHHBIX NYYKOB (MMYABCHOTO UMW CTALMOHAPHOTO AENCTBIA)
Ha 6opcopepxalyne 0OMazKi.

Onucanne. Ha 06pabaTbiBaemyto NOBEPXHOCTb HAHOCATCA 0OMa3Ku —
Hacblwalowas (Ha ocHoBe kapbupaa 6opa nnu amopdHoro 6opa co
CBA3YHOLLMM) NN PEAKLMOHHASA (CTEXMOMETPUYECKAS CMECH OKCUAA
nepexofHoro MeTanna, 6opupyIoLLEro KOMMOHEHTa U yrneposa),
3aTeM NPOU3BOAMTCA €€ SNEKTPOHHO-NYUEBOI Harpes.

[JlocTonHcTBaMu TaKoit 06paboTkm ABNAlTCA:
+ 3HayMTeNbHOE COKpaLLieHve BpeMeH 06paboTKM (B AecATKi pa3);

+ BO3MOXHOCTb YNPOYHATb ONpefeeHHble Y4acTKi TOBEPXHOCTY
n3aennia;

* BO3MOXHOCTb NOJyYEHNA 0Co6bIX CBOWCTB Ha NOBEPXHOCTN 3a
CYeT BapbnpoBaHuA CoCTaBa 0bma3zKm.

NHHOBaLMOHHbIe acneKTbl NpeAnoxeHna. Bnepsbie B Poccum
NPeANOXeHbl SNeKTPOHHO-NYYeBblE TEXHONOTMYM 6OPUPOBaHNA
Kene3oyrnepoanCTbIX CMNaBOoB C LieNbio UX MOBEPXHOCTHOTO
YNPOYHEHWA. B 0Tnume ot Apyrux TeXHONOrNil NpuMeHeHne
3NEeKTPOHHO-Ny4eBol 06paboTky NO3BOANNO CYLIECTBEHHO NOBbI-
CUTb NNACTUYHOCTb GOPUABHOTO CIIOA, YTO 3HAYUTENBHO PacLUMPAET
HOMEHKNaTypy YNpOUHAEMbIX 3Aennit  06nacTb NPUMeHeHNsa
6oprpoBaHIs, a Takxe MOBbILIAET IKCMYaTaLMOHHYI0 CTOMKOCTb
TaKIUX 13ennit.

TnaBHble NpenmyLLecTBa NpeAnoxeHus. MposefeHie 60pupoBaHus
C y4aCTMEM NHTEHCUBHBIX SNEKTPOHHBIX MyYKOB NPUHLMANANBHO
N3MEHUNO0 CTPYKTYPY Cnos, Mopponoruio Bbiaenamowmnxca ¢as,
XapaKTep 1 pacnpefieneHue GopmupyIoLmxca B NpunoBepxHOCT-

HOI1 30He CoenHeHMiA. CTeneHb STUX U3MEHEHMIA MOXET HafieXHO
KOHTPONMPOBATLCA PEXMMaMK, B YACTHOCTI, PaANaLIMOHHO-TEpMM-
YecKoro Bo3AeiCTBUA. BoHMKNa NPUHLMNMaNnbHan BO3MOXHOCTb
C037aHNA KOMMO3ULNOHHOTO HOPUPOBAHHOTO CNOA C FETEPOTEHHOI
AMCNEPCHOM, @ He CToNBYaTON MOPONorueil pacnonoxeHus
6OpUAHBIX KPUCTANNOB, a Takke C Tak Ha3blBaeMOW CTPYKTYpOii
KuTalckux nepornndos. KOHCTPYUpPOBaHME PasNNYHbIX KOMNO3W-
LIMOHHDBIX COEB, COYETAIOLLMX NO-PA3HOMY «TBEPAbIE» U <MATKME»
$asbl, 4ano BO3MOXKHOCTb NOJyYaTb Ha NOBEPXHOCTY CTaneit
6opupoBaHHble cnou, 0bnajatoLLMe PasnuyHON NAACTUYHOCTBIO.

Tun Tpebyloweroca CoTpyAHNYECTBA. JIMLEH3VOHHOE COrNaLLeHNe;
TeXHWYeCKas KoonepaLns; KOMMepYecKoe cornallenme ¢ TexHu-
YECKNM CORENCTBIEM; COTNALLEHIE O COBMECTHOM NPEANPUATUN;
UHaHCOoBbIE Pecypebl.

Tekywas crapua pa3sutua. OKP, npoekTHo-CMeTHaA JOKYMeHTaLNA.
MpaBa MHTeNNeKTyanbHoil CO6CTBEHHOCTH. [aTeHTbI MONyYeHbl.

TECHNOLOGIES OF ELECTRON-BEAM BORIDING FOR SUR-
FACE HARDENING OF IRON-CARBON ALLOYS

Abstract. Technologies of electron-beam boriding of iron-carbon
(St?, 20,45, UBA) and quick-cutting (P18, P6M5) steels and grey cast
iron (CHS-20) have been developed. Electron-beam boriding is car-
ried out in high vacuum when boron-bearing coatings are exposed
to electron-beams (of an impulse or stationary action).

Description. Saturating (based on boron carbide or amorphous

boron with a binder) or reaction (a stoichiometric mixture of a tran-

sition metal oxide, a boriding component and carbon) coatings are

first applied to the surface being treated and then it is heated by

an electron- beam.

The advantages of this treatment are:

+ amuch shorter time of treatment (ten times faster);

« apossibility to harden certain parts of the workpiece surface;

+ a possibility to obtain special surface properties due to varying
the coating composition.

Innovation aspects. Technologies of electron-beam boriding of
iron-carbon alloys intended to harden their surfaces have been pro-
posed in Russia for the first time. Unlike other technologies elec-
tron-beam treatment makes it possible to increase the plasticity of
the boron layer, which greatly expands the range of hardened items
and the application field of boriding along with increasing service
durability of these items.

Main advantages. Boriding by intensive electron beams radically
changes the layer structure, the morphology of precipitating phases
and the character and distribution of compounds formed in the near-
surface region. The degree of these changes can be controlled reli-
ably by radiation-thermal action in particular. It is possible to cre-
ate a composite borided layer with a heterogeneous dispersion as
well as with the so-called Han character structure but not with a
columnar morphology of the boride crystals arrangement. Obtain-
ing various composite layers by combining hard and soft phases
in different ways makes it possible to obtain borided layers on the
steel surface that have different plasticity.

Type of required cooperation. License agreement; technical cooper-
ation; commercial agreement with technical assistance; joint venture;
production agreement (subcontract & joint contract); investments.

Current stage of development. Development project; design estimates.
Intellectual property rights. Patents have been granted.

ABTOMaTU3UPOBaHHbIE NPOrpaMMHble
cpeacTBa co34aHMA 6a30BbiX NPOAYKTOB

AUCTAHLMOHHOrO 30HAUPOBAHUA 3EMJIU Ha
OCHOBE paAn0NOKaLMOHHON UHdOpMaLUKn

AnHoTauws. Pa3paboTaHbl nporpaMmHble CPeACTBa CO3haHmsA 6a30BbIx
MPOAYKTOB KOCMUYECKOrO PAAVIONOKALMOHHOTO 30HAVPOBAHNA 3EMN
MEXBEJOMCTBEHHOTO MCMONb30BaHMA. ba3oBble NPoAyKTbI ABNAIOTCA
Pe3yNbTaTOM NOTOKOBO 06PabOTK NEPBUYHOI KOCMUYECKOI MHGOP-
MaLuy 1 NPeACTaBAsioT cO60i MyNbTUBPEMEHHbIE KOMMO3NTHBIE
1306paxKeHIs, NPOLLEALNE PABUOMETPUYECKYIO KanOpOBKY v reo-
METPUYECKYI0 KOPPEKLIVIO, U MHZEKCHbIE U300PaXeHMs, XapaKTepu3y-
j0LLj1Ie OTHOCUTENbHOE U3MEHEHME COCTOAHMA MPUPOAHBIX 00BEKTOB
3eMHOW NOBEPXHOCTY B NPOCTPAHCTBE U BPEMEHMU.

OnucaHue. Pa3paboTaHHOe CneLnani3MpoBaHHOe NPorpamMmMHoe
obecneyetne (CMNO) Bknioyaet B cebs:

MOAYNb UMNOPTa PaZMONOKALMOHHBIX JaHHBIX BO BHYTPEHHMIA
dopmar paspabartbizaemoro CM0O;

MOoAyb GUALTPALIMI PaAMONOKALIMOHHBIX AaHHbIX;

Mogynn coganus Bl Ha 0CHOBE PaANONOKALMOHHBIX AaHHbBIX;
Mopynb reoKOAMPOBaHNA NOMyYeHHbIX BrT;

MOZyNb PAANOMETPUYECKOI KanubPOBKYN PaMONoKaLMOHHbIX
[HaHHbIX;

MOZy”Nb 3KCMOpTa co3aaHHbIx b1 13 BHyTpeHHero dopmata CMO B
dbopmar GeoTiff.

CNO reHepupyer:

KapTbl TMMOB 3eMHOW NOBEPXHOCTH B BUAE KOMMO3NUTHOrO RGB-
1306paxeHIs Ha OCHOBE PaaMONOKaLMOHHbIX MONAPUMETPUYECKUX
[aHHbIX, ie ONPefieNIeHHbIN LIBET COOTBETCTBYET ONPeeNeHHOMY
NONAPUMETPUYECKOMY PEXIMY CHEMKI; KapTbl NPON3OLLIEALINX
M3MEHEHNI 3eMHOI MOBEPXHOCTY — B BUAE IKBANN30BAHHOTO
RGB-komnoauTa 13 pasHoBpemeHHbIx PCA-1306paxeHi;

KapTbl NefoBoi 06CTaHOBKM — B Bife RGB-KoMNo31Ta M3 pasHoB-
pemeHHbix PCA-n306paxeHnit;

KapTbl CIMKOB (NNEHOYHBIX 3arpA3HEHINI) Ha BOAHOI MOBEPXHOCTY;
KapTbl nogTonnexuii - B suae RGB-komno3uTa 13 pasHOBPeMeHHbIX
1306paXeHUt.

/HHOBaLVOHHbIe acneKTbl NpeAnoxeHus. Bnepsble B Poccun pas-
paboTaH NPOrpamMMHbI NPOAYKT AA CO3AaHMA 6a30BbIX NPOAYKTOB
[INCTAHLWOHHOTO 30HAMPOBAHNA 3eMAIN KOCMUYECKUMIA PRANONOKa-

TOpaMm C CUHTe3MPOBaHHOI anepTypoil. OH NO3BONAET NPOBOANTD
MOTOKOBYt0 06PABOTKY UHGOPMALIM B PeXVME PeaibHOro BpeMeHH,
4TO faeT BO3MOXHOCTb OCYLECTBAATb ONepaTUBHbI MOHUTOPUHT
OBLIMPHBIX 3EMHBIX TEPPUTOPUIA.

TnaBHble NpenmyLLecTBa NpeANoXKeHNA. B oTnue oT AUCTaHLMOH-
HOTO 30HAMPOBaHNA 3eMNN PaANONOKALIMOHHOE 30HAMPOBaHME He
3aBUCUT OT MOTOAbI M BpemeHn cyTok. PCA ABNAIOTCA @ANHCTBEHHO
BO3MOXHbIM MHCTPYMEHTOM 30HAMPOBaHWA B YCTIOBUAX MOCTOAHHO
obnayHocTn unu nonsApHoi Houw. Mpu 3Tom coBpemeHHble PCA
NPaKTUYECKM He YCTyNatoT ONTMYeCKIIM CEHCOpaM B pa3pelualolyeit
CMOCOBHOCTY, AOCTUraoLen 1 M.

Tun Tpebytoweroca CoTpyAHNYECTBA. TeXHUYECKas KOOnepaLus;
KOMMepYEeCKoe COTNaLlEHme C TEXHNYECKIM CORENCTBIEM; COTa-
LIEHVE O COBMECTHOM NPEANPUSTIAM; INLIEH3UOHHOE COTfaLIeHIE;
MPOW3BOACTBEHHOE COrNaLLeHe (CyOnoapsza & COBMECTHbIN NOAPAR);
buHaHCoBbIE pecypcbl.

Tekywas cragua pa3suTia. OKP, npoeKTHO-CMeTHaA AOKyMeHTaLWA.

MpaBa uHTeNNeKTyanbHoii cobcTBeHHOCTY. MapTHEpCKIe/Apyrue
[OTOBOPHbIE OTHOLLEHMA.

COMPUTER-AIDED SOFTWARE FOR CREATING BASIC PRODUCTS
OF EARTH REMOTE SENSING BASED ON RADAR INFORMATION

Abstract. Interdepartmental software for creating basic products of
space radar sensing of Earth has been developed. Basic products result
fromin-line processing of prime space information and are both many-
time composite images after radiometric calibration and geometric cor-
rection and index images that characterize relative changes in the state
of natural objects of the Earth surface in space and time.

Description. The developed specialized software includes:

+ amodule for radar data import to the internal format of the proposed
Software;

amodule for radar data filtration;

amodule for creating basic product based on radar data;

amodule for decoding the obtained basic products;

amodule for radiometric calibration of radar data;

amodule for exporting basic products from the internal format of the

software to the GeoTiff format.

The software generates:

+ maps of Earth surface types as composite RGB-images based on radar
polarimetric data where a certain color corresponds to a certain pola-
rimetric mode of survey; maps of changes in the Earth surface as an
equalized RGB-composite from heterogeneous in time SAR-images;

« maps of ice conditions as an RGB-composite from heterogeneous in
time SAR-images;

+ maps of slicks (pollution films) on the water surface;

+ maps of underflooding as an RGB-composite from heterogeneous in

time SAR-images.

Innovation aspects. The first software product to obtain basic products
of Earth remote sensing by space synthetic aperture radars has been
developed in Russia. It makes in-line processing of information in real
time possible, which allows on-line monitoring of vast areas of Earth.

Main advantages. Unlike remote sensing of Earth radar sensing does
not depend on weather and time of the day. The synthetic aperture
radar is the only possible instrument of sensing under conditions of
continuous cloudiness and the polar night. Besides, this modemn syn-
thetic aperture radar is practically not worse than optical sensors in res-
olution that can reach 1m.

Type of required cooperation. Technical cooperation; commercial
agreement with technical assistance; joint venture; license agreement;
production agreement (subcontract & joint contract); investments.

Current stage of development. Development project; design estimates.

Intellectual property rights. Partnership/ other contractual relations.
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