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HacTosiwee nsgaHue npepcraBnsieT cobom KaTtanor Hay4HO-TeXHUYECKUX pa3paboTok, BbInon-
HEHHbIX B Hay4YHbIX yupexaeHusx Ypanbckoro otaeneHus Poccuiickoli akagemMun Hayk. bonb-
IWMHCTBO M3 NPEACTaBNEHHbIX B KaTanore pa3paboToK 3aliMLIeHO NaTeHTaMu, B pexume HOy-
Xay 1 Opyrumu oXpaHHbIMKU BOKYMEHTaMM.

KaTanor cocTonT 13 0TenbHbIX TEMATUYECKIX BbIMYCKOB N0 CrieaYHoLM HANpaBeHUAM:
« HoBble MaTepuanbl 1 TEXHONOruK
« OyHOaMeHTanbHbIe Hayki — MeauLuHe
« HaHoTexHonoruu n HaHomaTepuarnsl. VHhopmMaLoHHble TexHonoru. Mpubops 1 fedektockonus
« PaloHanbHoe npupoaononb3oBaHie
* OKOHOMMYECKNE TEXHONOMM. FyMaHUTapHbIEe HaykKu.

/i3naHne npefHasHayeHO [ans PYKOBOAMTENEA W CheumanucToB MPOMBILUMEHHBIX W Hay4HO-
OPUEHTUPOBAHHbIX MPEANPUATUAA 1 OPraHN3aTOPOB BbICTABOK. M3gaHne npu3BaHO npuBnekatb 4ero-
BbIX MApPTHEPOB, COAENCTBOBATb AKOHOMUYECKOMY Pa3BUTMIO PervoHa u crnocobCcTBOBaTL NMPOABKKE-
HWIO HayYHbIX pa3paboTok Ypanbckoro otaeneHuns PAH B Poccum v 3a pybexom.

This edition is a reference book and compendium of the scientific developments carried out
at the research organizations of the Ural Branch of the Russian Academy of Sciences. The
presented scientific developments are mostly covered by patents, protected as know-how, and
have copyright or other title of protection.

The book is organized into special thematic issues according to the following research directions:
+ Advanced Materials and Technologies.
+ Basic Research for Medical Applications.
+ Nanotechnologies and Nanomaterials; Information and Computing Technologies;
Instruments and Non-Destructive Testing.
+ Rational Nature Management.
+ Economics Technologies and Humanities.

This reference work may be useful for managers and professionals of commercial science-oriented
companies and industrial enterprises, is a must-have for those arranging scientific exhibitions, and is
intended to attract business partners, to contribute to the economic development of the region, and to
promote the scientific developments of the Ural Branch of the Russian Academy of Sciences in Russia
and abroad.
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rMoOPAYEOE®OPMWNPOBAHHbBLIE MOCTOAHHBLIE MATHUTDbI
n3 cnnasos Pr-Fe-B-Cu

HOT-DEFORMED PERMANENT MAGNETS
of Pr-Fe-B-Cu Alloys

PAOVALIMOHHO-CTONKASA
AY0O PEAKTOPHASA CTAJb

RADIATION-RESISTANT
PRESSURE VESSEL ODS STEEL

D

B WMHctuTyTe bmsmkn metannos YpO PAH pas-
paboTaHa HOBas, MMeEIoLLas BaxHelLee 3Ha4eHne
ANS POCCUICKO aTOMHON SHEPreTUKN Ha BbICTPbIX
HenTpoHax (peaktopbl TMna bH-600, BH-800) Tex-
HOMorusa cosgaxusa obnagaroLmx pekopaHoON xapo-
MPOYHOCTHIO W CTONKOCTBIO K HEMTPOHHOMY 06nyye-
HWKO AMCNEPCHO-YNPOYHEHHBIX OKCUAaMW CTanen
ans TB3Jlos (nateHt P® Ne 2307183). Mpu cop-
MWPOBAHWN MEPECHILLEHHOMO KUCNOPOAOM TBEPAO-
ro pacTtBopa NyTeM MEXaHW4YECKOrO NerMpoBaHms
BMECTO TPYAHOPACTBOPUMbIX OKCWAOB WTTPUS C
BbICOKOM QHEPIMeNn MEeXaTOMHOW CBA3WN UCMOMb3y-
I0TCS ManoycTonymBble OKcuabl xenesa. CKkopocTb
nonayyectn Hosoit [IYO-ctanm npu 750°C n Hanps-
xeHuax 120-260 MMMa B 10 pa3 MeHbLUE, YeM CTanu
YC-68, ucnonbayemMon B HacTosILLEe BPEMS B peak-
Topax Tuna bH-600.

MpenmMyLLEecTBa HOBOM TEXHOMOTMM 3aKIioya-
tOTCA B YMEHbLUEHWN CTENEHW W ANMTENbHOCTM
paedopmaumn, HeobXoaMMON [N PacTBOPEHWS
OKCWOB; YMEHbLUIEHUN HEKOHTPONMpyeMoro ne-
MMPOBaHMs CTanu Npu aedopmaLiym; NoBbILIEHNM
CTOMKOCTU WHCTPYMEHTA M CHIDKEHWW SHEpProsa-
Tpart.

The Institute of Metal Physics has developed a
new technology, which is of utmost importance for
the national fast-neutron nuclear power engineering
(BN-600 and BN-800 reactors). The technology
is designed for production of oxide dispersion-
strengthened (ODS) steels that exhibit very good high-
temperature strength and improved heat resistance
to neutron irradiation, which makes these steels
promising for application as fuel element casings
(RF Patent No. 2307183). Oxygen-supersaturated
solid solution is formed by mechanical alloying, and
unstable iron oxides are used instead of sparingly
soluble yttrium oxides with a high interatomic bond
energy. As compared with the ChS-68 steel currently
used in BN-600 reactors, the new ODS steel exhibits
the creep rate that is slower by a factor of ten (at
a temperature of 750°C and stresses of 120-260
MPa).

s v,
MecTorpisingl FbOnpd i Sui Tn
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The new technology has the following advantages:
a lower degree and a shorter duration of deformation
required for oxide dissolution; reduced uncontrolled
alloying during deformation; enhanced durability of
tools; and lower energy consumption.
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B WnctutyTe dmankm metannos YpO PAH metoga-
MU ropsyen dedopmauun nuTbix cnnaeos Pr-Fe-B-
Cu nonyyeHbl NOCTOSHHblE MarHWTbl, AOCTUraKoLme
YPOBHS CBOMCTB CMEeYeHHbIX MarHUTOB 13 crnnasos Nd-
Fe-B. lNpu aTOM 1ckntoyaroTes TpyaoeMkme npoLecesl
NOMyYeHNs MOPOLLIKOB, UX NMPECCOBAHWA W CrekaHus,
NPUCYLLME NOPOLLIKOBOW MeTannypriu.

.

f 1 h In the Institute of Metal Physics, hot deformation
methods were used to produce permanent magnets,
with the properties approaching those of the magnets
sintered from Nd-Fe-B alloys. The methods allow
the laborious processes of powder metallurgy to be
avoided, such as powder synthesis, compaction, and

- v, sintering.

MarnuTHbIe cBOIiCTBA A

Cnoco6 nedpopmanuu
XapaKTepuchca
ocagka | mpokarka = PKVYII

Ocratounas uuaykuns, B, Ta 1,2 1,05 0,95
Kospuurusnan cuna, H_, kKAlm 1000 1300 1600 s o
MakcimasibHoe 3HepreTideckoe nponssenenne, (BH) ., T kA/m 300 160 168 P
Temnepatypuerii koddduunent naaykmun, o, % / rpan 0,12 0,12 0,12 D

HedopmupyemocTs cnnasos Pr-Fe-B-Cu 0bycnosneHa Hannumem oboralleHHON Npa3eoaMMOM MEX3epeH-
HOW 3BTEKTMKM C TemnepaTypon nnaenenuns okono 450°C. Xuakas asa pearupyeT B npouecce aedopma-
L ¢ obonoykoit 1 3anunaeT k He. MpeanoxeH cnocob (nateHT PO Ne 2061562), ycTpaHsatowmin 3anunaHme
n obnervarowmin yoaneHue obonoyku nocne npokatku. Cnocob PKYIT (nateHT P® Ne 2303644) no3sonseTt
nony4atb MarHuTbl AnuHon ~ 100 MM ¢ AnameTpanbHON U pagnasnbHON TEKCTYPON.

Deformability of the Pr-Fe-B-Cu alloys is explained by the presence of a praseodymium-enriched
intercrystalline eutectic with the melting temperature of approximately 450°C. The liquid phase reacts with
and sticks to the shell during deformation. A method has been proposed (RF Patent No. 2061562) to eliminate
sticking and facilitate the removal of the shell after rolling. The ECAP method (RF Patent No. 2303644) allows
producing magnets approximately 100 mm long with diametral or radial texture.
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NMOPOLUKOBBIE MATHUTOMAIrKME MATEPUATIbI
ANnA paboTbl B NOCTOAHHbIX
N NepemMeHHbIX 3NIeKTPOMarHUTHbIX NOAAX

POWDERED SOFT MAGNETIC MATERIALS
for Steady and Variable Electromagnetic Field Applications

NMOCTOAHHbLIE MATHNTbI n3 cnnasoe Nd (Dy)- Fe-

HoBas Hu3kokncnopogHasa TexHonorus nony4eHuns
PERMANENT MAGNETS of Nd (Dy)-Fe-B ALLOYS
New Low-Oxygen Production Technology

B WHctutyte dmamkm metannos YpO PAH co-
BMECTHO C YpanbCKMM T[OCyAapCTBEHHbIM YHU-
BepcuteTom u HIM «HeoMar» B pamkax rocygap-
cTBeHHOro koHTpakta Ne 02.513.11.3397 ¢ ®AHU
paspaboTaHa HOBas HWU3KOKUCIOPOAHAs TEXHOIO-
S NONYYEHUs! CNEYEHHbBIX MOCTOSHHLIX MarHUTOB
n3 cnnasoB R-Fe-B (R = Nd, Dy). Cnnasbl, 6bICTpo
3akaneHHble no metogy «strip casting», 6e3 koH-
TakTa C KMCNOPOAOM Bo3gyxa nepepabaTbiBatoTcs
MO NPOrPECCUBHOMY TEXHOMOMYECKOMY MpoLeccy,
BKIIOYAIOLLEMY: TMAPUPOBAHWE, CTPYIHOE W3Menb-
YeHMe NOPOLLKOB, UX TEKCTYPOBAHUE B MMMYNbCHOM
MarHWTHOM Mofie C NocneayoLwwmUM ruapocratnye-
CKM MPeCccoBaHWeM, BakyyMHOE CriekaHue u Tep-
Moo6paboTKy.

Cnnas

ocTaToyHas
MHAYKUMS
B,Tn

Ko3pLm-
TUBHast
cuna
JH, KAIm

MakcumansHoe
3HepreTMye-
cKoe npouns-
BeAeHue

(BH),, ki

TeMmnepa-
TYpPHbI#A
Koadhepu-
LMEHT
VHAYKUMKM

MNOTHOCTH
d, 10° krim®

Nd-Fe-B

1,25-1,44

720-1000

250-400

-0,012

75

R-Fe-Co-B

1,10-1,36

800-1600

220-320

-0,07

1,5-7,6

[MonyyeHb!: BbICOKOSHEProeMKue CrneYeHHble Mar-
HWUTbI U3 CNABOB TPOMHOMW cucTembl Nd-Fe-B; Bbico-
KOKO3PLMTMBHbIE MArHUTbl U3 MHOTOKOMMOHEHTHbIX
cnnaeoB (Nd,Dy)-Fe-Co-B. Csouctea marHutoB
COOTBETCTBYIOT MMWPOBOMY YPOBHIO. TexHomorus

BHegpeHa Ha ®IYI1 «YpanbCckuii anekTpoMexaHu-

Under a state contract No. 02.513.11.3397 with
the Federal Agency for Science and Innovations, the
Institute of Metal Physics, jointly with the Ural State
University and NPP NeoMag, has developed a new
low-oxygen technology for production of sintered
permanent magnets of R-Fe-B (R = Nd, Dy) alloys.
The alloys, which are quickly quenched by the strip
casting method without exposure to atmospheric
oxygen, are processed following an advanced
technology procedure that includes hydrogenation,
jet refinement of powders, their texturing in pulsed
magnetic field, hydrostatic compaction, vacuum
sintering, and thermal treatment.

16 v v v x —\
1.4
1.2 r_
_Wor of s (BH),
= o8t 1 - 404 kOx/m®
0.6} 2 - 392 kx/m?
oal 3 - 409 kDx/m®
0.2}
00 800 600 400 -3;)0 0
\_ H (kAjm) Y,

The following items were produced: high-
energy sintered magnets of ternary Nd-Fe-B
alloys; high-coercive magnets of multicomponent
(Nd,Dy)-Fe-Co-B alloys. The properties of the
magnets correspond to the world standards. The
technology has been implemented at the FGUP Ural

MonyyeHbl NOPOLLKOBbIE MarHUTOMSrkMe Mare-
puanbl Ha OCHOBE Xenesa Ang paboTbl B 3neKTpo-
ABUraTensx NOCTOSAHHOTO WU NePEMEHHOTO 3NEKTPO-
MarHWTHOro nons.

1) PaspaboTaHa HOBasi 9KOHOMWYHAS TEXHOIO-
S MOMyYeHUs MarHUTOMSrKOro marepuana Ans
paboTbl B MOCTOSHHbIX SNEKTPOMArHUTHbIX MOMSAX
(puc. 1) 3a cyeT 3aMmeHbl TPaAMLMOHHOM Ccpefpl
CneKkaHust Ha a3oTHbIN ras.

NMPEMMYLLECTBA:

* CHKeHWe cebecToMmMOoCT npoLecca cnekaHus

B 10 pas;

* YCTPaHEHWe B3PbIBOOMACHOCTY, CBA3AHHOW C
TPaAMLMOHHON Cpeson CnekaHns — BOLOPOAOM,;

* BO3MOXHOCTb CMEKaHWsi MaTepuanoB B neyax
MPOTOYHOrO TWMA MPU HEMPepbIBHOM NPOu3-
BOACTBE.

2) MNpeanoxeHa HoBasi TEXHONOTMS MarHUTOMSr-
KMX MaTepmanoB cucteMbl Fe-Si 13 nopoLLKoB, Nog-
BEPrHYTbIX MEXaHUYECKON akTuBaLmm, ans paboTb
B NEPEMEHHbIX 3MEKTPOMArHUTHbIX NONSIX.

* 3HaumMTENbHOE YBENNYEHUE NNOTHOCTM CNEYeH-
HbIX MaTepuaroB (NpaKTUYeCku A0 NIOTHOCTU
MaTepuarioB M3 YUCTOrO XenesHoro nopoLu-
ka), YT0 0becneymBaeT ynyyLieHne MarHuTHbIX
CBOWCTB, 3HAYMTENbHOE YBENUYEHWE MeXaHu-
4ecKux CBOMCTB, YMeHbLLEHME NoTepb Ha nepe-
MarHuyuBaHue (puc. 2).
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Iron-based powdered soft-magnetic materials for
the use in electric motors under permanent and
variable electromag-netic fields have been obtained
in the Institute of Metallurgy.

1) The new cost-efficient production technology
of soft-magnetic material for the permanent
electromagnetic field applications (Fig. 1) by replacing
the conventional sintering environment with gaseous
nitrogen has been developed. The advantages of the
proposed method are the following: sintering process
cost cutting by a factor of 10; elimination of explosion
hazard currently associated with the traditional
sintering environment (hydrogen); the possibility for
sintering the materials in the flow furnaces in the
continuous production mode.

2) The new technology of soft-magnetic materials
of the Fe-Si system production from mechanically
activated powders for the variable electromagnetic
field applications has been proposed. It allows the
density of the material to be increased considerably
(nearly to the density of pure iron powder material),
which improves magnetic properties, mechanical
properties, and reduces the magnetization reversal
losses. (Fig.2).
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Electromechanical Plant. Puc. 1. 3aBUCUMOCTb KOSPLIATMBHOI CUTbI OT KOHLIEHTPALIN

cocdopa B MaTepuare, CneveHHOM B BOAOPOAE (m) U B a30T-
HOM rase (#).

Fig. 1. Coercive force as a function of phosphorus content in the
material sintered in hydrogen (m) and nitrogen (#) atmos-phere.

Puic. 2. 3aB1CMMOCTb YOenbHOMO TaHreHCa yria MarHuTHBIX NoTepb OT
BpeMeHu ApoBneHns NopoLLKOB Mpu YacToTax: (A )- 32; (+) 256;

(m)—578; (¢)— 1031 Tw.

Fig. 2. Magnetic dissipation factor as a function of powder crushing time at
various frequencies: (A )- 32; (+) 256; (m) — 578; (¢) — 1031 Hz.

YEeCKUI 3aBOAY.
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PaspaboTaHa TEXHOMOMUS MOSYYEHUS HUKENS,
kobanbTta 1 cepebpa B BUOE MENKUX BOMOKOH, 00-
nafatoLmnx passuTon yaenbHON NOBEPXHOCTLI, Ma-
NbIM HACbINMHLIM BECOM, BbICOKOW KaTanMTU4YECKOM
AKTUBHOCTBIO M XUMWNYECKOW YUCTOTOMN.

* Metannuyeckast HUTL gocturaet 20 MM ASWHBI
npv TonwmHe 300 1 MeHee MUKPOH.
* YaenbHas NOBEPXHOCTb COCTABNSET:
Hukenesas Bata — 1600-1800 cm?/r;
kobanbToBas Bata —1400-1700 cm?/r;
cepebpsHas Bata —1000-1100 cm?/r.
* MnotHocTb — 1-1,5 r/lem® .
/13 BaTbl MOXHO (hopmMpoBaThb U3denus nobon
hOpMbI 1 pa3MepoB, B TOM YMCIE KaTanm3atopbl B
Bue TabneTok, NnacTuH.

Vcnonb3oBaHune BOMOKHUCTOrO cepebpa B kaye-
CTBE 9MNEKTPOLOB KUCMOPOAHBLIX CEHCOPOB MO3BO-
NUNO CHU3UTL KX pabouyto TemnepaTypy ot 650 go
350°C, ocyLLEeCTBUTL YaCTUYHYK) 3aMeHY MaTuHbI
Ha cepebpo, CHU3NUTb CKOPOCTb BOCCTAHOBIEHWS
OC aueitku npu cmeHe rasa B 2-5 pas.

MPUMEHEHWE BONTOKHUCTbIX METAIOB

Bara u3 Ni,Co, Ag:

* 3MEeKTPOAbl Pa3NNYHbIX BbICOKOTEMMNEPATYPHbIX
9NEKTPOXMMMYECKNX YCTPONCTB;

* HaroMHMTENN TENO- 1 TOKOMPOBOASALLMX KIEEB W
KepaMmuk;

* KaTanu3aTopbl NPy NPOBEAEHUN HEKOTOPbIX MPO-
L|eCCOB OPraHM4eckoro CUHTe3a.

Ag-Bara:

* ANSi HacbllLEHNs pacTBOPOB WMOHaMu cepebpa ¢
LeNblo NPUAAHNS UM aHTUCENTUYECKIX CBOMCTB.

CepebpsHas BaTa
Silver wool

A production technology has been developed for
nickel, cobalt and silver in the form of fine fibers with
a developed specific surface, a small bulk weight, a
high catalytic activity and chemical purity.

* The metal filament is up to 20 mm long and
300 um or less thick. The specific surface is
nickel wool — 1600-1800 cm?(g;
cobalt wool — 1400-1700 cm?/g;
silver wool — 1000-1100 cm?/g.

Density is 1-1.5 g/cm?.

The wool can be used to form products of any
shape and dimensions including catalysts in the form
of pellets or plates.

Application of silver fibers as electrodes of
oxygen sensors decreases the working temperature
from 650 down to 350°C, allows partial replacement
of platinum by silver to be made, and the recovery
rate of the electromotive force in a cell to be reduced
by a factor of two to five.

APPLICATIONS OF METAL FIBERS

Ni,Co, Ag wool

* electrodes of high-temperature electrochemical
devices;

« fillers of heat and current-conducting cements and
ceramics;

« catalysts for organic synthesis processes.
Ag wool

« saturation of solutions with silver ions for
impartment of antiseptic properties.

620990, r. EkatepunOypr, yn. C. KoBanesckon/Akapemuyeckas, a. 22/20
WUHcTUTyT BICOKOTEMNEpaTypHOU anekTpoxumun YpO PAH

OupekTop A.x.H. 3ankos Opwuii MNaBnosuy
Ten.: (343) 374-50-89, dhakc: 374-59-92

E-mail: dir@ihte.uran.ru, web-cant: www.ihte.uran.ru

CO3AAHUVE HOBbIX OMNMTUNYECKUX MATEPUAJIOB
C UCnonb30BaHMEeM HaHOTEeXHOOorM

NEW OPTICAL MATERIALS
Obtained by Nanotechnologies

=

B pabote coobLuaeTcsi 0 cuHTE3e BbICOKONPO3PAYHONA
kepamukn 13 Nd*:Y,0,, B KoTOpyio Ana pasyropanoqe-
HUSI KDUCTaNNMYECKON CTPYKTYPbl BBOAWMMCH A06aBKM
6 mon.% Zr0, 25 mon.% Sc,0, nwm Lu,0,. McxoaHbim
MaTepuariom Cryxunn HaHOMOPOLLKA CO CPEdHUM pas-
Mepom 10-15 HM. X KoMNaKT1poBaHe NpoM3BOaAMIOoCh
METOLOM OfHOOCHOMO CTaTMYECKOro MPEeCccoBaHns C
YNbTpasByKoBbIM BO3AEACTBUMEM Ha HaHOYacTULbI. [laB-
neHvie npeccosanus coctasnsno 200 Mra, MowwHocTb
yrbTPa3ByKOBOrO reHeparopa — 1,5 kBT. [NokasaHo, yto
Mpy 3aMeLLeHn Y WM30BarneHTHbIMU MoHamu Sc u Lu,
a TaKkke reTepoBasieHTHbIMU MOHAMU Zr YMEHbLUIAEeTCS
coaepXaHue nop 1 pasmepb! KUCTaNMTOB.

Highly transparent ceramics of Nd*:Y,0, is
reported to be synthesized, with 6 mol % ZrO,,
25 mol % Sc,0, or Lu,0, added for disordering of
the crystal structure. Nanopowders with an average
particle size of 12-15 nm were used as starting
materials. Nanopowder compaction was performed
by the method of uniaxial static pressing combined
with ultrasonic action on nanopowders. Compacting
pressure was 200 MPa and the ultrasonic generator
capacity was 1.5 kW. Pore content and crystallite
size have been shown to decrease as yttrium is
substituted with isovalent ions of scandium and
lutetium and heterovalent ions of zirconium.
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Puc. 1. <DOTorpaqw|v| 00pa3LoB kepamuk I/I3

Yb*:(Lu 0, (1,2,3), Yb*:(Sc, Y, )
Nd*: LuOZ?S\P75 f d (5,6), )ILOI'II/IpOBaOﬁHb(I))szZMOJ'I % ZrQ,,

02 0.75/273
Fig. 1. P|ctures of ceramic samples of
Yb*:(Lu, .Y, 76),0, (1,2,3), Yb*:(Sc, .Y, an
Nd™:( “W”” ! (5.6) doped wnhé T%%ro

025 075 2 3

d

CuHTE3MpOBaHbl  HOBblE  OMTWYECKME  Ma-
TEepUan.l Nd*:(Lu, .Y, 5),0,*6 Mon.%
20,  Nd*:(Sc,,Y, J,0+6 won%  ZrO,
Yb's: (80025Y075)203+6 won. % Zr0O, (puc. 1) ¢ pas-
yNopsiLOYEHHOM KpMCTaJ'IJ'IVI‘-IeCKOVI CTpykTypon. B
TaKUX Kepamukax [LOCTUIHYT KO3(hULIMEHT Mpo-
nyckanns 82,2 % npu ux TonwmHe 2,5 Mm (puc. 2).
MokasaHo, YTO Npu pasynopsfoYEHUN KpuCTanu-
YeCKOM CTPYKTYPbl YLUMPEHWE CNEKTpanbHOW Nomno-
cbl *F,,—*l,,,, noHa Nd** sospactaet ¢ 11 10 40 Hm
(puc. 3). CospaHue Takux mMaTepuanos BaXHO Ans
pa3paboTku hemMTOCEKYHAHBIX N1a3epoB, B KOTOPbIX
ANUTENBbHOCTL  FeHepauun 0bpaTHO  mponopLyo-

HalbHa WWpUHE nepexoaa.

620016, r. EkatepuHbypr, yn. AMyHaceHa, 106
WUHcTutyT anektpocpusuku YpO PAH

Puc. 2. CnekTpbl npomyckaHus
06pasLioB kepamuk.

Fig. 2. Transmission spectra of
ceramics samples.

Puc. 3. CnekTp nomM1HecLeHLm
06pasLioB kepamuk.

Fig. 3. Luminescence spectrum of
ceramics samples.

New optical materials with compositions {Nd**:
(LUy 05Y75),0, + 6 mol % ZrO,}, {Nd*: (Sc 25Y075)203

+6'mol %’ ZrO} and {Yb*: (Sc0 25Y 75,05 + 6 mol
% ZrQ,} have been synthesized (Fig. 1), which have
a disordered crystal structure. In such ceramics, a
transmittance of 82.2 % is obtained at a thickness of
2.5mm (Fig. 2). Itis demonstrated that the disordering
of the crystal structure results in the broadening
of the *F,,—*l.,, spectral band of Nd** ions from
11 to 40 nm (Fig. 3). Creation of these materials
is important for the development of femtosecond
lasers, with the lasing duration inversely proportional

to the width of the transition.
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TOHKOIMJIEHOYHbIA 3NTEKTPOJIIOMUWHECLEHTHBIA
NCTOYHMK CBETa

THIN-FILM ELECTROLUMINESCENCE

TEXHOJOrng rnoJsivy4eHunA
0co60 YMCTOro KBapLLeBoro CTekna n3 NpupoaHoOro Keapua

TECHNOLOGY FOR MAKING

&2

Light Source High-Clean Quartz Glass of Natural Quartz
PaspaboTka CBSi3aHa C CO3MAHMEM BbICOKOSHDEKTUBHLIX /- — \ MpeanoxeHbl HOBbIE METOAbI OYNCTKM KBapLia OT MUHEPANbHbIX MPUMECEN U Fa30-XUIKOCTHBIX BKITIOYEHMUI,
~ JHJ - 11 -
CBETOMANYYaKLLX YCTPOVICTE Ha OCHOBE MOMYMPOBOAHMKOBbIX | yduTbIBakOLMe (U3NKO-XMMUYECKIE W FeHETUYECKME CBONCTBA NPUPOAHOIO KBAPLIA Pa3fnYHbIX MECTOPOXAE
TOHKUX MINEHOK W HAHOCTPYKTYyp ZnSe u ZnS B nopuctoit Ma- | ._____’#— 1 510,1 HWW, NOBbILLIAIOLLME Ka4ECTBO KBAPLIEBOTO KOHLIEHTPATA.

New methods thatimprove quality of quartz concentrate are offered for cleaning quartz from mineral impurities
and gas-liquid inclusions, considering physical, chemical and genetic properties of natural quartz of different
deposits.

Tpuue ALO,. MuHnaTiopHble 1 CBEPXMUHUATIOPHbIE MCTOUHIKNA

WU3ny4YeHns NpeacTaBnsaT 0cobblit MHTEPEC 41 CO3haHNs Ho- ]

BbIX BbICOKOI(D(EKTUBHBLIX WCTOYHWUKOB CBeTa. [lepcrekTuBbl tond Toossom
ONTUYECKMX MaTEPUANioB BO MHOrOM CBSi3aHbl C BbICOKOI(deKk-  \ J
TUBHBIMW 3MEKTPOIIOMUHO(OPaMM Ha OCHOBE HaHOYaCTUL, Ln-

Cleansing and purification of crashed quartz from mineral

inclusion and polluted formations OTnuauTenbHoit 0COBEHHOCTBIO  Tex-

POKO30HHbIX NOMYyNpoBOAHUKOB, o6nana+oumx YHWKanbHbIMU Puc.1. CtpykTypHas cxema

CBOWCTBaMM. ,D,J'IFI COo3aHnA UCTOYHMKOB WCNOJIb30BaAHbI NOA-
X0Abl TEPMNYECKOTO U MarHETPOHHOIO HarbINEeHNA U METOLO0B

ANEKTPONOMUHECLIEHTHOrO MCTOYHMKA.

Fig. 1. Structural scheme of an
electroluminescence source.

L !

HOMOrMYECKON LIEMNOYKA MOMyYeHUs Bbl-
COKOYMCTOrO KBApLEBOTO KOHLIEHTpaTa

no NpeanoXeHHbIM MeTodam SBRSETCs
BKITIOYEHWe B Hee onepauuii XOnoaHOM
AEKpenuTaLmumn raso-XuaKoCTHbIX BKMHO-
yeHnn B8 CBY none, arnomepaLyoHHOM
OYMCTKN KBapLEBOW KPYMKW U MUCKMHO-
YeHWe M3 UMKna onepauyun driotauum,
yMeHbLLeHne ce6ecTOMMOCTI KOHEYHOTO
NPOAYKTa 3@ CYET CHUXEHWUS SHEpPreTw-
Yeckux 1 TPyOOoBbIX 3aTpar.

«MSITKOI XUMIM», OTIAYAIOLLMECA HU3KOW SHEPrO3aTPaTHOCTLIO
1 3KOMOrMYHOCTBIO MPOLIECCOB.

Cold grinding of crushed stone into powder of 0.1- 0.4 mm fraction

-

This development is related to high-performance light-emitting
devices based on thin films and nanostructures of ZnSe and
ZnS semiconductors in porous matrix of ALO,. Miniature and
subminiature radiation sources are of special interest for the
creation of new high-performance light sources. Application promise
of optical materials is mainly associated with highly effective
electroluminescent materials based on nanoparticles of wide-gap
semiconductors with unique properties. For creation of sources,
Pyc.2. HaHopaswiepHble CTpyKTyphi CeneHuaa thlermal and magnej[ron evaporation approachgs are appliedlalong
LIVHKa, MOMYYEHHbIE METOZIOM TEPMUYECKOTO with the “soft chemistry” methods, featured with low power inputs

ucnapeHns matepuana Ha NopucTble NieHKn okcnaa H
ANIOMMHIS, OGNS YAANSHNS MATPALI and environmentally sound processes.

Fig. 2. Nanoscale structures of zinc selenide

obtained by thermal evaporation on the porous
alumina films after removal of matrix. f _ )\

Microwave decrepitation

-

Magnetic separation

-

The processing chain for making high-
purity quartz concentrate is featured by
cold decrepitation of gas-liquid inclusions
in the microwave field, agglomeration
cleaning of quartz grains, with flotation
excluded from the processing cycle. The
cost of final product is reduced owing
to the decrease in energy and labor
expenditures.

Treating powder in aqua regis

-

Tempering and agglomeration cleaning

-

Magnetic separation

CTOYHMK cBeTa CO CreaytoLmMMmM XapakTepucTy-
KaMu: SIPKOCTb — He MeHee 5 1K, HanpshkeHue BO3-
Byxpatowwero nons — He Gonee 50 B npu Toke He
Bonee 50 MA, yacToTa Bo3byxgatoLLero nons — He
Bornee 2 kl'y,

-

Etching in hydrofluoric and hydrochloric acids

1

Cleansing, drying and packing

The light source has the following characteristics: ~ \_| RIMIHE 00y a1t Y,
brightness is not less than 5 Ix; an exciting field
voltage is not greater than 50 V at a current of not
greater than 50 mA; an exiting field frequency is not

greater than 2 kHz.

Puc.3. BHelwHWi BUA onbITHOTO 06pasLa Ha 1enbITaTenbHOM CTEeHAE.
Fig. 3. A test-piece on a test bench.
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KEPAMWYECKWVE MEMBPAHDbI
CO CMEeLLaHHOW NMPOBOANMOCTLIO

CERAMIC MEMBRANES
with Mixed Conductivity

N

Kepamuyeckie MeMBpaHbl Ans cenapauum
kucropoga.

Ceramic membranes for oxygen separation.

PaspaboTaHbl MemOpaHHble MaTepuanbl Ha OCHOBE CNOXHbIX
OKCMAOB CO CMELUAHHOW KUCNOPOLHO-MOHHOM U 3MEKTPOHHOM
NPOBOAMMOCTbI, MPOSBASAIOWME [AONTOBPEMEHHYIO YCTOMYMBOCTb
1 BbICOKYIO 3(h(HEKTUBHOCTb B MpoLecce cenapauun Kucnopoaa u3
BO34yXa 1 NapunansbHOro OKUCHEeHWs NPUPOSHOTO rasa.

MPUMEHEHWE
* XuMmyeckas NMpOMbILLIEHHOCTb — NPOM3BOACTBO MeTaHomMa, BbICO-
KOOKTaHOBbIX KOMMOHEHTOB MOTOPHbIX TOMNB, CUHTETUYECKNX Yrrie-
BOAOPO/OB.
* HehTAHast NPOMBILLAEHHOCTb — TMAPOKPEKUHT U MMAPOOYNUCTKA He-
(bTEenpoayKTOB.
* MawuHOCTpOEHME — LieMeHTaumMs U3genuin u3 cranu.

Membrane materials based on complex oxides with mixed oxygen-ionic and electronic conductivity have
been developed, which exhibit long-term stability and high efficiency in the process of oxygen separation from

air and partial oxidation of natural gas.
APPLICATION

+ Chemical industry: production of methanol, high-octane petrol
components, and synthetic hydrocarbons.
* Petroleum industry:  hydrocracking and hydrorefining

of petroleum products.

+ Machine-building: cementation of steel articles.

NPEMMYLLECTBA

cnonb3oBaHue KMCIopoaHbIX MeM6paH No3BONAET:
* COBMECTUTb NpoLeCcChbl BbiAENEHNA KACToOpoda U3 BO3ayxXa

1 napumarnbHOro OKUCIeHNA MeTaHa,

MwukpocTpyKTypa kepamuyeckux MembpaH.
Microstructure of ceramic membranes.

* CHM3UTb 3aTpatbl Ha NPON3BOACTBO MHOTUX XUMUYECKMUX NPOOYKTOB.

ADVANTAGES

The developed membranes make it possible:
+ to combine oxygen separation from air and partial oxidation of methane into a single process;
+ to reduce the production costs for many chemical products.
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KOMM HAYUHBIM LEHTP Yp0 PAH

N

KOMMO3NUNOHHAA KEPAMUWKA
KOpyHA/ rekcaanioMuHaT naHTaHa /
antoMUHOOKCUNAHOEe HAHOBOSIOKHO

Corundum/Lanthanum Hexaaluminate/
Alumina Nanofiber
CERAMIC COMPOSITE

[MonyyeH Kepamuyecknii KOMMNO3ULMOHHbLIN MaTe-
puan coctasa: KopyHOoBas MaTpuua, HanoHeHHas
CMOUCTBIMM  MUKpOYaCTULLAMM  rekcaarnioMuHaTa
NaHTaHa ¥ yCuneHHas HaHOBOMOKHaMW anoMOOK-
CMAHOro coctasa. Bce KOMNOHEHTLI MaTepuana CuH-
TE€3MpOBaHbl 30Sb-reflb  cnocobom. Pesynbrathl
N3y4YeHUs MUKPOCTPYKTYPbl MaTepuana MeTogoMm
CKaHMpYIOLLen 3neKTpoHHoU Mukpockonun (CIM)
CBUOETENLCTBYIOT 06 OOHOPOAHOCTW pacnpenene-
HWS BCEX KOMMOHEHTOB B MaTpuLe. MakcumansHoe
ycurneHue matpuubl JOCTUraeTcs npu Moanduum-
POBaHUM MOBEPXHOCTW HAHOBOMOKOH anoMOOKCUA-
Horo cocTaBa. MaTepuan MoxeT ObITb UCMONb30BaH
ANS NPOW3BOACTBA KOHCTPYKLMOHHOM, OrHEYNOPHON
1 PYHKLMOHANBHOW KepaMuK.

MwkpodboTorpachum: a — ckona komnoauta— 2000x; o6Luii BUg
MUKDPOCTPYKTYPbI KOMMO31Ta, apMUPOBAHHOTO HAHOBOMOKHAMM —
6 -15000x; B -20000x.

Microphotographs: (a) cleaved composite at 2,000 magnification;
(b) a general view of the composite microstructure reinforced with
nanofibers at 15,000 magnification; (c) at 20,000 magnification.

OCHOBHbIE MPEMMYLLECTBA

Kepamuyeckuit KOMNO3NLMOHHbIA MaTepumarn, Mo-
ANULMPOBAHHBIA OKCUOOM UTTPWS, MNOSTYYEHHbIN
no 30Mb-refb Cnocoby, CUHTE3WpYyeTCcs Npu Tem-
nepatypax 1200-1300°C, uto Ha 200-300°C Huxe
TEMNEPaTyp CUHTE3a KepamuK, MOMyYeHHbIX Mo
TPaAMLMOHHON KEPaMUYECKOW TEXHOMoruun, cne-
kaeTca npu Temnepatypax 1500-1600°C, yto Ha
100-200°C Huxe OTHOCMTENbHO TEMMepaTyp CUH-
T€3a KepamuK, MOSlyYeHHbIX MO TPaAMLMOHHOM
Kepammuyeckon TexHoMoruW, npaktuyecku go bec-
nopuctoro coctosHus npu 10 yacoBom obxure;
NMeeT XOpOLO CHOPMUPOBAHHYID MUKPOCTPYKTYPY
C CyOMUKPOKPUCTaNIMYECKUMN pasMepamm 3epeH;
obrnagaeT TyronnaBKOCTbI0, BbICOKUMM 3HAYEHUAMM
NPOYHOCTW U3rmba, Ko3huLMeHTa TPELLMHOCTOR-
KOCTM, U3HOCA, TBEPAOCTMU.

A ceramic composite material has been developed
that has the following composition: the corundum
matrix is filled with lamellar microparticles of hexa-
aluminate lanthanum and is reinforced with alumina
nanofibers. All the material's components were
synthesized by the sol-gel method. Analysis of the
microstructure composites by scanning electron
microscopy has proved the uniform distribution of all
components in the matrix. Maximum strengthening
of the matrix is attained as a result of the surface
modification with nanofibers of alumina composition.
The material can be used for making structural,
refractory and functional ceramics.

FIELD OF APPLICATION

Structural, refractory and functional ceramics
MAJOR ADVANTAGES

The composite material modified by yttrium oxide
and prepared by the sol-gel method is synthesized
at temperatures 1200-1300°C, which is 200-300°C
lower than the synthesis temperatures for ceramics
prepared by a conventional ceramics technology;

The proposed ceramics is sintered at temperatures
1500-1600°C, which is 100-200°C lower than the
sintering temperatures of ceramics prepared by a
conventional ceramics technology;

The proposed ceramics has a well-formed
microstructure with submicrograin crystals; and it
shows refractoriness, high bending strength, crack-
resistance efficiency, wear-resistance and hardness.
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BOJIbAPPAMAH - HoBbIl1 BbICOKOMOTHLIA MaTepuann,

PAOOMOINMOLLAHLLAA KEPAMUKA 3aWMLLaoLWMIA OT PaAN0aKTUBHbBIX U3JTYYEHUN
RADIO WAVE ABSORBING CERAMICS i-< WOLFRAMAN New High-Density Material

Protecting Against Radioactive RADIATION

) ®

PaspabotaHa paguonornoLiatllas kepamuka Ha
OCHOBE MOAN(ULIMPOBAHHOMO kKapbuaa KpeMHus
NENKOKCEHOBOrO KOHLieHTpaTa.

ObnacTb NpUMEHeHMs: U3rOTOBNEHWE HarpeBsa-

Radio wave absorbing ceramics based on the
modification of carbide silicon and leucoxene
concentrates has been developed.

Application: manufacturing of heating elements for B WHctutyTe TexHuyeckon xumumu YpO PAH paspa-

16

Tenen AN MUKPOBOSTHOBBIX MY(ENbHbIX NeYen.

TexHn4ecKne xapakTepucTMkL HarpeBaTenei:
WuTepean pabounx Temnepatyp 20-1200°C
TaHreHc yrna AuanekTpu4ecknx noTepb
tgd-0,218

Bpems gocTimkeHus paboyein Temneparypbl
550°C — 3-4'

800°C - 7-8'

1200°C - 10-15'

MwkpoBomnHoBas MydernbHas neyb
Muffle microwave furnace

MPEVMYLLECTBA

* CHWKeHWE yaenbHbIX PacxodoB ANEKTPO3HEP-
I 3a CYET CoKpaLleHums B 1,5-2 pasa BpeMeHM [10-
CTUXEHNS paboyei TemnepaTypsl.

Papvonornowarowas  kepamuka  onpobosaHa
B MPOMBILLNEHHbIX MydenbHbix CBY-nevax cup-
Mbl OO0 “HIM® “ Ypan-Tedect”.

muffle microwave furnaces.

Heating Elements Specifications:
Operating temperature range 20—1200°C
Dielectric lossestgd = 0.218

Time required to reach the operating temperature of

550°C: 3-4'
800°C: 7-8'
1,200°C: 10-15’

PagvonornoLyatoLLas kepamuka
Radio wave absorbing ceramics

ADVANTAGES

+ Considerable reduction of electrical energy
consumption resulted from a 1.5 to 2-fold decrease
in the time required to reach the operating
temperature.

The radio wave absorbing ceramics was
tested in industrial muffle microwave furnaces
of the OOO NPF Ural-Gefest Company.

620990, ExaTepuHbypr, yn. Mepsomaiickas, 91
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Matepuan umeeT nnoTtHocTb 10-12 r/em?, adhdhek-
TUBHO 3allMLLaeT OT PagMOakTUBHOTO W3MyYeHus,
aKonornyeckn BesonaceH (B OTINYME OT TpagnLm-
OHHO UCMOIb3yeMOro CBUHLA).

Bnarogaps TepmonnacTuyHoOn MaTpuLe cnocobeH
nepepabaTtbiBaTbCs BTOPUYHO.

B otnmnyne o1 60NbLUMHCTBA HAMOMHEHHbIX TEPMO-
nnactoB nepepabaTtbiBaeTcs NP OTHOCUTESNBHO He-
BbICOKMX TemnepaTypax (8o 120°C).

Mo xapaKkTepucTMkam NpeBOCXOAMT MaTepuman
Ecomass (CLUA) cxoxero HasHa4YeHus.

BoTaH KOMMO3UTHLIA MaTepuan Ha OCHOBe TepMonna-
CTMYHOTO MONMUMEPHOTO CBA3YHOLLErO 1 MUKpPOpPa3Mep-
HOTO METaNNMYECKOro HaNoMHUTENS.

The Institute of Technical Chemistry has developed
a new composite material based on the thermoplastic
polymer binder and micro-size metallic filler.

Density of the material is 10-12 g/sm®. It protects against radioactive radiation, and, in contrast to the

traditionally used lead, is environmentally friendly.

Owing to the thermoplastic matrix, it can be processed repeatedly. Unlike the majority of filled thermoplastics,
it can be processed at relatively low temperatures (below 120°C).
The properties of Wolframan are higher than those of the similarly used Ecomass material (USA).

614013, r. NMepmb, yn. Akapemuka Koponesa, 3
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NATUJIAOVH - maTepuan ansa 3ybonpoTe3npoBaHus
N aypuKyrnoTepanum

PALLADIN
Material for Prosthodontics and Auriculotherapy

KomnosuuuoHHbIn Matepuan «lannagusy npeg-
cTaBnsieT cobon OCHOBY 13 Nannagms ¢ auddyan-
OHHbIM NOKpbITUEM U3 crnaea B-Pdin. Matepuan
obnagaeT NOBbLILEHHOW TBEPAOCTbIO U U3HOCO-
CTOWKOCTbIO, B 2-3 pa3a npeBblLLatoLLen TBepLOCTb
YACTOrO Nannagus, Hexpynkun, UMeeT KpacwBbIn
useT. TOMLMHA MOKPLITUS PErynupyeTcs B npo-
Lecce nonyveHus B npegenax ot 5 go 100 mkm.
TexHonormsa nonyvyeHns matepuana aKonorn4ecku
yucTast. Bce npouecchl NpoXoasT B repMETUYHbIX
annapartax C UCMonb30BaHWEM HETOKCUYHBIX Cpes,.
OBNACTU MPUMEHEHWUA «MANNALONHA»

* MeguumHa: B kKa4yecTBe [eHTarbHbIX MMNNaHTaH-
TOB B OPTONEANYECKOI CTOMATONOMK; B Ka4ecTse
MaTtepuana uri 4ns aypukynotepanuu.

* ANEKTPOTEXHUKA: B KAYECTBE KOHTAKTHOrO Ma-
Tepuana.

* lOBenupHas NPOMbIWIEHHOCTb: KaK 3aMeHu-
Tenb 30M0Ta.

Matepnan n cnocob ero nomnyyeHns Obiny 3aLuu-

WweHbl nateHTamn ®paHuuu, Benukobputanuu,

OPT 1 AnoHuw.

MPEMMYLLECTBA

*Bbicokasi KOppO3WOHHAs CTOWKOCTb Ha YpOB-
He nannagui-cepebpsHbIX CnnaBoB And  3y-
BonpoTtesnpoBaHms.

* TBEpOOCTb U M3HOCOCTOMKOCTb Ha YPOBHE HepXxa-
BEHOLLMX CTanen.

+ COBMECTUMOCTb C KOCTHBIMW M MATKUMMW TKaHAMM

XMBbIX OpraH13moB.

* HU3koe KOHTaKTHOE CONpOTUBIIEHNE.

* lLMpoknit  perynupyemblii  ananasoH LBETOBOW
OKpackwm.

M3penus us matepuana «lannaguHy,
13roTOBMEHHbIE MO TexHonorun BT
Ha ExaTepuHbyprckom 3aBoge no
06paboTke LBETHbIX METANIIOB.
Articles made of Palladin material by

the Institute’s technology at the Non-
ferrous metal works in Ekaterinburg.

[leHTanbHble MMNIaHTaHTbI
OpTONEeANYECKNX NPOTE30B,
ncnbitakHble B LIHAT Ypansckon
MEMLIMHCKON akafemnm.

Dental implants tested at the Central
Scientific Research Laboratory of the
Ural Medical Academy.

KopoHku 13 maTepuana «lannaguHy,
WCTIbITaHHbIE B KITMHUKE
TeHMHrpafcKoro MeanHCTUTYTa.

Palladin crowns tested at the
Saint-Petersburg Medical Institute.

Palladin composite material comprises the
palladium base metal having a diffusion coating
of the B-PdIn alloy. The material possesses high
hardness (2-3 times as hard as the pure palladium)
and wear resistance, is not brittle, and is attractive
in color. The coating thickness can be adjusted from
5to 100 ym during deposition. The technology is
environmentally friendly. All processes are realized
in leak-proof apparatus with nontoxic media.

FIELDS OF APPLICATION
*Medicine: dental implants for wuse in
prosthodontics; auriculotherapy needle material.

* Electrical engineering: electric contact material.
+ Jewelry: gold substitute.

The material and method for its production have
been covered by patents in France, Great Britain,
Germany and Japan.

ADVANTAGES

* High corrosion resistance at a level comparable to
prosthodontic palladium-silver alloys.

* Hardness and wear resistance at a level compa-
rable to stainless steel.

+ Compatibility with bone and soft tissues of living
organisms.

* Low contact resistance.

+ Adjustable in color in a wide spectrum.
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]é APKOOKPALLUEHHbIE COEOQVNHEHNA 30J10TA
P g GAILY COLORED GOLD COMPOUNDS
M

B WHctutyte (omsnkn metannos YpO PAH pas-
paboTaHa TEXHOMOrWS CUHTE3a WHTepMeTannuaoB
300TO-anOMUHWIA, 30110TO-rannnit M3 HaHopasMep-
HbIX MOPOLUKOB YMCTBIX METansoB, MO3BONSLLAs
nonyyaTb MacCuBHblEe U3LENNS U NIEHKN, HaMbINEH-
Hble Ha NOANoXKy. 3a pybexom coeauHerne AuAl,
HasbiBaeTcs «purple glory» — «nypnypHoe Benuko-
nenve» n UCNoNb3yeTcs AN WU3roTOBMEHUS HOBe-
NMPHBIX YKpaweHnid 750-o1 npobel. CoeanHeHne
AuGa, 6rinako no coctasy k 585-0it npoGe u umeet
TEMHO-(OMONETOBLIA LBET. TexHomorus sBnsetcs
know-how ®M YpO PAH.

The Institute of Metal Physics has developed a
technology for synthesis of gold-aluminum and gold-
gallium intermetallic compounds from nanoscale
powders of pure metals. By this technology, it is
possible to make bulk products and films sputtered on
a substrate. Abroad, the AuAl, compound is referred
to as «purple glory» and is used for making jewelry of
the standard of fineness 750. The composition of the
AuGa, compound is close to the national standard
of fineness 5895, and the compound is dark violet in
color. The technology is a know-how of the Institute
of Metal Physics.

lMonyyeHne Takux COEAWHEHWA MeTannypruye-
CKUM NyTEM Ype3BblYalHO 3aTPyAHUTENBHO BCred-
cTBUe BOMbLUMX Pa3NMYNA UCXOLHBIX KOMMOHEHTOB
no TemnepaTtypaMm nnaBneHns, LaBfEHUO NapoB
W CTOWMKOCTU K OKUCIIEHMIO. ITU MHTEpPMETanmabl
KpPOME OBENIMPHOMO MPOM3BOACTBA MOFYT HaMTK
NPUMEHEHWe Kak KaTanu3aTopbl C HAHOPa3MepHbI-
MW NMopamu A1 XUMUYECKON MPOMBILLIIEHHOCTU 1
ONTWYECKNE TOHKOMMEHOYHbIE CMEKTPAnbHO YyB-
CTBUTENbHbIE NOTMNOTUTENM CONTHEYHOIO U3NYYeHMS.

These compounds are very difficult to produce by
metallurgicalmethods, becausetheinitialcomponents
differ greatly in the melting temperatures, vapor
pressure, and oxidation resistance. In addition to
jewelry applications, these intermetallic compounds
can be used in chemical industry as catalysts with
nanoscale pores and as optical thin-film spectrum-
sensitive solar radiation absorbents.

620990, r. EkatepuH6ypr, yn. C. KoBanesckon, 18
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CMASO4HbIE MATEPUATIbI
ANA BCeX BUAOB NbDKHOro cnopTa

SKI LUBRICANT PRODUCTS
for All Kinds of Skiing

TBEPOAA CMA3KA
Ansa abpasnBHon 06paboTkn maTepmnanos

SOLID LUBRICANT
for Abrasive Treatment of Materials

Pa3paboTaHbl CMaso4Hble MaTepuansl, npea-
Ha3HayeHHble Ans obpaboTku MOBEPXHOCTW nna-
CTUKOBbIX IblX C LENbt MPUAaHUS UM BbICOKMX
CKOPOCTHbIX 1 CKOMb3ALMX CBOWCTB, C BO3MOX-
HOCTBIO MCMOMb30BaHUS UX Kak B TPEHWMPOBOYHbIX
npoueccax, Tak U B COPEBHOBaHUAX noboro ypos-
HA. JlbbkHble CMa304Hble MaTtepuasnsl MoryT BbiTb
MCMOMb30BaHbI B LLIMPOKOM AManasoHe Temnepatyp
(+10...-30°C), npn pasnuyHOM BRaXHOCTW BO3dyxa
(40 - 90 %) v ons noboi CTPyKTYpbI CHera. M3Hoco-
YCTOMYNBOCTb CMa304HbIX MaTepuasnoB cocTaBnseT
60-80 Kkm.

MpoOn3BOACTBO CMa304HbIX MaTepuUanoB OCHO-
BaHO Ha OTEYECTBEHHOW CbipbeBON Oase, nx cebe-
CTOMMOCTb B 2-3 pa3a Huxe 3apybexHbiX aHarnoros,
9KCMNyaTalMoHHbIe CBOWCTBA He YCTYNaloT Xapak-
TEPUCTUKAM W3BECTHLIX MMUPOBbLIX Mapok (SWIX,
START, TOKO v gp.).

B accoptmeHTe  CMa30u4HbIX  MaTepuarnos
WMeTCa  No3uuuW,  NpedHasHayeHHble  Ans
aKcnpecc-06paboTk  MOBEPXHOCTU  MIACTUKOBbIX
nbIX.

OnbITHbIE 06pa3Lbl CMa30K CKONbXEHMUs/cLene-
HWS 1 NOPOLLKOB-YCKOPUTENEN NPOLLY OCBUAETENb-
cTBOBaHue B ['occaHanuaHaasope no CBepAnoBCcKom
obnactu n npuaHaHbl aKonornyeckn 6esonacHbIMM.

Ski lubricant products have been developed for
waxing the surface of plastic skis with the aim of
improving high-speed and glide performances. The
developed products can be used both in the training
processes and competitive ski races of any grade.
They can be applied in a wide range of temperatures
(from +10 to -30°C), for various humidity conditions
(40—90 %), and for any structure of snow. The ski
lubricants have a wear resistance of 60-80 km.

Manufacture of the ski lubricants is based on
domestic raw material supplies; the product cost is
reduced by a factor of two to three as compared to
their foreign analogs; and their performances are
comparable with the known world brands (SWIX,
START, TOKO, etc.).

In the proposed line of lubricants, there are
products offered for the express method of waxing
plastic skis. Pre-production samples of grip-and-
glide lubricants and powder ski wax products have
passed examination at the Regional Department
of State Sanitary and Epidemiological Supervision
(Gossanepidnadzor) and have been approved as
environmentally safe products.

620990, r. EkatepuH6ypr, yn. C.KoBanesckoun/ Akagemuyeckas, 22/20
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B WHCTUTYTE Xumuu TBepaoro Tena
YpO PAH paspaboTtaHbl TBEpAbIE
CMa3Kn pasfnyHbIX COCTaBOB, Npea-
Ha3HaveHHble Ans abpasunBHoW obpa-
BoTkn (cyxoe wwnmucoBaHne M nonm-
pOBaHME) CTaneil, CnnaBoB LBETHbIX
W YEPHbIX METanmnoB, MNOAENOYHbIX
KaMHen, a Takke MexaHW4eckom 06-

Solid  lubricants  of different
compositions have been developed by
the Institute of Solid State Chemistry,
which are intended for abrasive
treatment (dry grinding and polishing)
of steels, ferrous and non-ferrous
metal alloys, ornamental stones, as
well as for mechanical treatment of

paboTkn meTannoB (peska, Hapeska

pe3bbbl, ceepreHue). Mpu ucnonb-

30BaHWM TBEPLOW CMaskuM Ha pasnuyHbIX onepa-
unsax no obpaboTke MartepuanoB LOCTUralTCs
cnegyouine addekTbl: YMEHbLLEHWE LWepoxoBa-
TOCTW NoBepxHocTh (Ra) B 2-3 pa3a; ycTpaHeHue
MPWKOTOB; YBENWUYEHWE CTOMKOCTU MHCTPYMEHTA;
yBENMYeHne YnCToTbl 0bpabaTbiBaeMon MoBepx-
HOCTW Ha 1-2 Knacca; CHWKeHWe TemnepaTypbl B
30He 06paboTkK; cokpalleHne BpemeHn obpaboT-
KW NMOBEPXHOCTM.

MpumeHeHne TBEpAOV CMa3skn Npu MEXaHNYECKON
0bpaboTke maTepnarnos.

Application of solid lubricants for mechanical treatment
of materials.

+ TBepable CMa3ky MpOLNN UCMbITAHUS Ha Npo-
MbILLNEHHbIX Npeanpusatusx P®, pesynbTatbl
UCMbITAHWA NOATBEPXKAEHbI COOTBETCTBYHOLMMM
nokymeHTamu. CoctaBbl TBepAbIX CMa3oK 3allu-
LLIeHbl OXpPaHHbIMW JOKyMeHTamu PO,

* TBeppble CMasky aKonornyeckn 6e3onacHo.

620990, ExaTepuHbypr, yn. MepBomaiickas, 91
UHcTutyT xumumn tBepgoro tena YpO PAH

metals (cutting, threading, and drilling).

The use of these lubricants in various
operations of materials treatment leads to the
following effects: the surface roughness (Ra) is
reduced by a factor of 2 to 3; burns are eliminated;
durability of tools increases; the surface finish is
improved by 1 or 2 grades; the temperature is
decreased in the treated area; and the time for
surface treatment is reduced.

[MprMeHeHWe TBEPAON CMa3kK Npy abpasnBHO
obpaboTke MaTepumanos.

Application of solid lubricants for grinding, polishing, etc.

* The developed solid lubricants have been tested
atindustrial enterprises of the Russian Federation;
the test results were confirmed by relevant
documents. The solid lubricant compositions are
covered by patents of the Russian Federation.

*The solid lubricants are environmentally safe
products.

HOupektop yneH-kopp. KoxxeBHukoB Bukrop Jleonngosuy

Ten.: (343) 374-52-19, dpakc: 374-44-95

E-mail: server@ihim.uran.ru, web-cait: www.ihim.uran.ru

21




CEPHbI/ BETOH

SULPHURIC CONCRETE

) ®

NPEMMYLLECTBA

B MHCTUTYTE XmMum TBEPAOrO TENa paspabaThiBaeTCs TEXHOMOMS Nonyye-
HWUS CepHOro 6eTOHa C Pa3nNMYHbIMK HAMOMHUTENSMU, B T.4. C 40OABNEHMEM
HaHOYacTWL OKCKOA amiOMUHMS; B KA4YECTBE HaMNOMHWUTENEN npeanaraem uc-
Nnonb30BaTb OTXOAbl MPOMBILLMIEHHbIX MPOU3BOACTB, @ TaKKe LUMaMbl BOA0O-
YUCTKM.

[ns npousBogcTBa cepHOro BeToHa MOXHO MCMONb30BaTb CTaHAAPTHYH
MOBUNbHYI0 NEPEaBKHY0 acanbTOOETOHHYO YCTAHOBKY.

CepHble 6ETOHbI OTNMYAKOTCSA HU3KOWM NCTMPAEMOCTbH); NMOBbILIEHHOW NPOY-
HOCTbI), BOIOCTOMKOCTbI, KUCNOTOCTOMKOCTBIO M CONECTOMKOCTHIO, YTO MO-
3BONSET NPUMEHSATH UX B YCIOBKSX arpeCcCuBHbIX CPeS.

A technology for the production of sulphuric concrete with different fillers
including aluminum oxide nanoparticles has been developed at the Institute
of Solid State Chemistry. Factory waste and water treatment mud can serve
as fillers.

Sulphuric concrete can be produced on a standard mobile asphalt concrete
plant.

Sulphuric concretes are featured with low abradability, enhanced strength,
waterproofness, acid resistance, and salt tolerance, which allows them to be
applied in aggressive media.

* CepHblil GeToH, B OTNMYMe OT GETOHA Ha OCHOBE MOpTNaHaLemeHTa, HabuMpaeT NPOYHOCTb Cpasy

nocrne oxnaxaeHua.

+ CepHblit 6eTOH 061aaeT HNU3KUM BOLOMNOTOLLEHNEM.

* Wcnonb3oBaHue cepHoro 6eToHa He OrpaHUYEHO MOrOAHBIMM YCOBUSIMM.

+ B0o3MOXHOCTb NOBTOPHOTO UCMOb30BaHNS BpakoBaHHbIX U3AENUIA.

* HeorpaHuyeHHas, geleBas CbipbeBas 6a3a, B T.4. 0TX0bl MPOMbILLIIEHHbIX NPON3BOACTB.

TexHonornyeckas cxema
nonyyeHust cepHoro 6eToHa

Chart of the plant for production of

sulphuric concrete

J

ADVANTAGES
* In contrast to concrete based on portland cement, sulphuric concrete
gains strength immediately upon cooling.
+ Sulphuric concrete exhibits low water absorption.
+ Application of sulphuric concrete is not limited by weather conditions.
* Rejected products can be recycled.
+ Unlimited supply of inexpensive raw materials, including factory wastes.

620990, ExaTepuHbypr, yn. Mepsomaiickas, 91

WUHcTutyT xumumn tBepgoro tena YpO PAH
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MAOPOIrPAHAT
HYDROGARNET

PaspaboTaHa TEXHOMOMUS MOMYYEHWUs KPYyMHO-
KPUCTanMYeckoro TpéxkanbLMeBoro ruapoanto-
MWHaTa (ruaporpaHaTa), UCMonb3yemoro B FMINHO-
3EMHOM MPOM3BOACTBE B Ka4YecTBe (huNbTPyHOLLEN
[06aBkM Ha CTaguu OTAENEHUS KpacHbIX LUMamMoB
OT arloMUHATHOrO pacTeopa. TexHonorus no3eons-
eT MoflyyaTb KpUCTanmbl ruaporpaHara pasmepom
8-12 MKm.

[pUMEHEHNE  KPYMHOKPUCTANIIMYECKOTO  TPEX-
KanbLWeBoro rugpoanioMuHata  (rgporpaHara),
nony4yaemMoro no AaHHOM TEXHOIOrMM, Mo3BoNseT
PesKo MOBbICUTL MokasaTenn UNLTPYIOLEro npo-
ecca Ha CTagun OTAENEHUs KpacHbIX LUMaMOB:
YBENUYNT  NPOAOIKUTENBHOCTL  (PUABTPOLMKNA
(UNbTPOB (MPUMEPHO B AiBa pasa) U YNyylwuTb Ka-
4eCTBO (huUNbTpaTa, B YaCTHOCTH, CHU3UTL Cofepxa-
HWe B HEM MOHOB KarbLus 1 Xenesa.

MPEMMYLLECTBA

Pa3paboTaHHas TeXHOMorus nerko agantupyeTcs
noa CyLUEeCTBYlOLLee Ha MUHO3EMHBIX 3aBogax 06o-
pynoBaHue U He TpebyeT Ans BHeApeHUs GonbLUMX
WHBECTULMN.

TexHonorvs BHepeHa Ha YpanbCckoM anioMuHie-

BoM 3aBoge (YA3, r. KameHck-Ypanbckui).

620990, ExaTepuHbypr, yn. MepBomaiickas, 91
UHcTutyT xumumn tBepgoro tena YpO PAH

A technology has been developed for obtaining
macrocrystalline tricalcium hydroaluminate
(hydrogarnet), which is used in the production
of alumina as a filtering addition at the stage of
separation of red muds from aluminate solution. The
technology allows hydrogarnet crystals of 8 to 12
micrometers in size to be obtained.

Produced according to the proposed technology,
hydrogarnet greatly improves the filtering process at
the stage of red mud separation: the filtering cycle
duration increases (nearly twice), and the filtrate
quality is perfected, in particular, the content of
calcium and iron ions in the filtrate decreases.
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ADVANTAGES

The technology can be easily adapted to available
equipment of alumina plants and requires no
considerable investments.

The technology has been introduced at the Ural
Aluminum Plant (Kamensk-Uralsky, Russia).

OupekTtop yneH-kopp. KoxeBHukoB Bukrop Jleonnaosuy

Ten.: (343) 374-52-19, dpakc: 374-44-95

E-mail: server@ihim.uran.ru, web-cait: www.ihim.uran.ru




HOBbIE COBPATEJIN
ana conotauumn cynbcnaHsix pya

NEW COLLECTORS
for Flotation of Sulfide Minerals

MOAND®ULIMIPOBAHHbBIA 3NEKTPONINT
ANs NPON3BOACTBAa antoMUHNA

MODIFIED ELECTROLYTE
for Aluminium Making

PaspaboTaHbl  COCTaBbl ~ 9MEKTPONUTOB,  UC-

OneKTponu3Has BaHHa Ans Nomy4YeHIst antoMUHHS.
Electrolysis bath for aluminum making.

Electrolytes containing sodium cryolite, alumina and
modifying agents have been developed for use in
aluminum making.
The modified electrolytes:
« offer improved conductivity,
+ are highly soluble and provide a high rate of alumina
dissolution,
+ allow conducting the electrolysis process at a high
current density.
The electrolytes have been recommended for full-
scale testing.
Commercial electrolytic cells of the OM-120 type have
been tested at OAO KRAZ Company.

With the modified electrolytes it will be possible to

« improve technical and economic parameters of the
aluminum making by the electrolytic method;

* increase the lifetime of electrolytic cells;

«improve environmental conditions at aluminum
making enterprises.

NOMb3yeMbIX ANS MONYYeHUst antoMUHUS, KOTopble
COAEepXaT HATPUEBbIA KPWOMWUT, FMMHO3EM M MO-
ancuumpytoLLme aobaBku.
MoauthuuMpoBaHHbIe ANEeKTPONUTLI:
* IMEIOT MOBbILLEHHYHO 3MEKTPONPOBOAHOCTD,
* 00M1aaatoT BbICOKMM PaCcTBOPUMOCTBIO 1 CKOPO-
CTbH0 PACTBOPEHMS B HUX ITIMHO3EMA,
* N103BONISIIOT MPOBOANTL MPOLIECC AMEKTPOMN3a Mpy
MOBbILLEHHON MMOTHOCTY TOKa.
OneKTpornMTbl  PEKOMEHAOBaHbl  ANs  MPOMbiLL-
TNEHHbIX UCTIbITAHMIA.

PesynbTaTbl UCMbITAHUA HA MPOMBILLNEHHBIX 3M1EK-
Tponmaépax cepun OM-120 Ha OAO «KpA3» nokasa-
nm:

* CKOPOCTb PaCTBOPEHWS OKCWAA arioMUHWUS B MO-
AMDULMPOBAHHBIX SMEKTPONNTAX OMbITHbIX BaHH B
2+3 pasa BbllLe, YeM B NMPOMBILLNIEHHOM 3MEKTPO-
N1Te BaHHbI-CBUAETENS;

* 4acToTa aHoAHbIX 3hdhekToB cHIkaeTcs B 10 n 6o-
nee pags;

* 9NEKTPONPOBOAHOCTb  MOANMLIMPOBAHHBIX  3f1eK-
TPOMUTOB OMbITHBIX BaHH Ha 8+12 % BblLLe Jnek-
TPOMPOBOAHOCTY 3NEKTPONINTA BaHHbI-CBUAETENS;

* HanpsbkeHne Ha BaHHe cHkaetcs Ha 100+200 mB
6e3 M3MEeHEHNS MEXINEKTPOLHOTO PaCCTOSHUS;

* pacxop AlF, noBed€H A0 CTAbWNbHON BENMYMHbI
27 kr/cyT, 4To Ha 17 Kr/CyT MeHbLUE, YeM Y BaHHbI-
cBuaeTens.

Vcnonb3oBaHne MOANMULMPOBAHHBIX SMEKTPOINTOB

MO3BOMNT:

* MOBLICUTb  TEXHUKO-3KOHOMUYECKWE  MOKa3aTenm
npoLecca arneKTPONUTAYECKOTO NONYYEHUs amtomu-
HUS;

* YBEMNUYUTL CPOK CITYXObl MEKTPONM3EPOB;

* YIYYLLMTb 3KOMOMMYECKyro 0BCTaHOBKY Ha Npeanpu-
ATUAX aNOMUHUEBOW MPOMbILLTIEHHOCTW.

620990, r. EkatepunOypr, yn. C. KoBanesckon/Akapemuyeckas, a. 22/20
WUHcTUTyT BICOKOTEMNEpaTypHOU anekTpoxumun YpO PAH
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B MHcTuTyTe TexHnyeckon xummum YpO PAH cuHTe3mpoBaHbl 1 1ccnegoBaHbl B nabopatopun oboralieHus
OAO «Castorop» HoBble O,N-copepxaluue cobupatenu knacca ruapasngos — -17 v -18u gna dnotauum
CYNbMMAHLIX MUHEPAIIOB LBETHBLIX MeTannoB. PeareHTbl UCMbITaHbl HA Pa3nuyHbIX TUNax ypansckux Cu —2Zn
PpYy4: KonyedaHHbIX C TOHKUM pacnpegenexunem cynbduaos Cu u Zn; okucneHHbix Cu-Fe-BaHaaneBbIX.

The Institute of Technical Chemistry has synthesized
and OAO Svyatogor Laboratory has studied new oxygen
and nitrogen-containing collectors, namely, G-17 and
G-18i, pertaining to the hydrazide class and intended
for flotation of sulfide minerals of non-ferrous metals.
The reagents have been tested on various types of Ural
copper-zinc ores: on pyrite ores with fine distribution of
copper and zinc sulfides; and on oxidized copper-iron-
vanadium ores.

Mo cpaBHEHMIO C TPAAWLMOHHO UCNOMb3yeMbIMM
cynbruapunsHeiMiU cobupatensmu (ByTunkcaHTo-
reHatom kanusi (BKK) rugpasmp -18u obecneunsa-
eT ussneveHme Cu n Zn Ha 95,6 u 95,7% npoTus
94,09 n 94,23% c BEBK npu oguMHakoBOM KayecTse
KOHLIEHTPaTOB; CENeKTUBHEE K CynbuaHbIM MUHE-
panam B NpuUCYTCTBUM MWUpUTA: C XBOCTamu crnoTa-
Uav ¢ ruapasmaamn yxogut 74% obuien cepsl, a ¢
BKK — Tonbko 58-64%.

As compared with traditionally used sulfhydryl collectors (potassium butylxanthogenate), G-18i hydrazide
ensures 96.6% extraction of Cu and 95.7% extraction of Zn, whereas potassium butylxanthogenate yields
94.09% and 94.23% extractions, respectively, with the same quantity of concentrates. The G-18i hydrazide is
more selective to sulfide minerals in the presence of pyrite: with the use of hydrazides, flotation tails retain 74%
of total sulfur, whereas flotation tails retain only 58-64% of sulfur with potassium butylxanthogenate.

614013, r. NMepmb, yn. Akapemuka Koponesa, 3
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CocTaB npoHuKatoLen rugponsonauum

«rMaPOUN30JT1-NTX»
HYDROIZOL-ITC

Penetrating Waterproofing Compound

B WHctutyte TexHuueckon xummun YpO PAH paspabotaH, cepTu-
(hMLMPOBaH M NPOW3BOAMTCA COCTaB MMAPOMU30NALMM NPOHWKALOLLETO
pencteus «mapounson-mNTX».

MaTtepwan npeaHa3HayeH Ans BOCCTAHOBMEHUS BOAOHENPOHULae-
MOCTU CYLLECTBYIOLWMX U YNYYLLEHUS CBOACTB HOBbIX BETOHHbIX 13-
AENnuin, a TaKkke Ans 3awuTbl BETOHHBIX KOHCTPYKLMIA OT BO3AENCTBUS
HedpTenpoayKTOB, MOPCKOA BOZbI, KACIMOTHBIX U LUENOYHbIX Cpe,
CTOYHbIX U FPYHTOBbIX BOA.

The Institute of Technical Chemistry has designed, certified and
manufactured the Hydroizol-ITC composition for penetrating water-
tightness of concrete. The material is intended for restoration of water-
tightness of the existing concrete articles and for improvement of
properties of new concrete articles, as well as for protection of concrete
structural elements against adverse effect of petroleum products, sea
water, acid and alkali media, waste and ground waters.

CocraB «I'mapon3on-TX» HAHOCUTCS HA BHYTPEHHME WNK HaPYX-
Hbl€ MOBEPXHOCTWN GETOHHOW KOHCTPYKLWW HE3aBUCMMO OT CTOPOHbI
BO30ENCTBUS XUOKOCTHbIX cpef Ha OGeTOHHbIN 0bbekT. BogoHenpo-
HMLaemocTb 6eToHa, obpaboTaHHoro «Mmapomson-UTX», nocne 28
AHen Bblgepxkn He meHee W12 no TOCT 12730.5-84 n ctaHgapTy
CRD-C48-73 (oTcyTcTBME TEYM BOABI NP AABMEHMM BOASHOIO CTONGOa
He MeHee 117 m); noBblILLeHne Mopo3socToitkocTu Ao 300 LMKIOB; Npu-
pocT npoyHocT Ha cxaTtie no FOCT 10180-90 — He meHee 5%.

The Hydroizol-ITC composition is applied onto the internal or
external surfaces of a concrete structural element irrespective of the
side exposed to the liquid media. Water-tightness of concrete treated
by Hydroizol-ITC and after a 28-day exposure is not less than W12
according to the 12730.5-84 State Standard and to the CRD-C48-73
standard (absence of leakage at a 117-m-high water column
pressure); an increase in the frost-resistance is up to 300 cycles; and
the compressive strength increment according to the State Standard
10180-90 is at least 5%.

614013, r. Nepmb, yn. Akagemuka Koponesa, 3
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COPBEHTbI HE®PTENMPOAYKTOB
Ha OCHOBE PacTUTENbHOrO CbipbA

Vegetable Raw Material-Based
SORBENTS OF PETROLEUM PRODUCTS

PaspaboTaHbl cnocobbl nomy4eHnst COpOEHTOB AMst OYUCTKN aKBaTOPUIA 1
MOYB OT 3arpsi3HEHNI HedhTENPOAYKTAMN N OPraHUYeCKUMI PacTBOpUTENSt-

MW. OCHOBOW Takux COPBLMOHHBIX MaTepuarnoB SBASIOTCA pacTUTENbHbIE
NONMMEPbI: LIENNHN03a, IUTHWH, a Takke OTXOAbl MPOW3BOACTBA M Nepe-
paboTKu APEBECHHBI (OMUMKKW, XBONHAS APEBECHAS 3eNEHb).

B pesynbTrare XuMU4eCcKoro BO3AENCTBUS Ha OCHOBY 3KONOrnyecku 6e3o-
NacHbIMM KOMMOHEHTaMW NOMNy4YeHHbIE COPOEHTLI CENEKTUBHO NOFMOLLAT
C BOZHOW NOBEPXHOCTU HEPTb, HEhTENPOAYKTbI M OpPraHUYecKue Henonsp-
Hble pactBoputenu. Copbupyemble HedTeNpPOAYKTbI Nerko cobupatoTcs
MeXaHN4YeCKMM CnocobOM M pereHepupyrTCa UK YTUNN3NPYIOTCA.

The sorbent preparation methods have been developed for purification of

XAPAKTEPUCTUKA

BonokHuctas wnu rpaHynupoBaHHas CTPYKTypa,
mmapodobHbl, copbumoHHas emkocTb 3-8 r/r, cpok
XpaHeHus He MeHee 5 rer.

OCHOBHbIE NMPEMMYLLECTBA

Bo3o6HOBNSieMOe Chipbe; Nerko yTunuanpyeTcs
N MOXET ObITb MCMONb30BAHO B KA4eCTBe TOMMMBA;

NpOCTas TEXHOMOMS NOMyYeHus.

BO3MOXHbIE OBNTACTA NPUMEHEHWA

JukBngaums TEXHOTEHHbIX aBapuil U KaTacTpod,
cbop pa3nnBoB He(hTH, He(hTENPOLYKTOB U OpraHu-
YECKWX XMOKOCTEN B NPOM3BOACTBE, COOP pa3nuBeoB
macen, 6eH3uHa, pacToputenen B BbITOBbIX YCro-
BUSIX.

MOTPEBUTENM MPOOYKLUMN

HedrepobbiBarowlas npomblwneHHocTb, A3C, Ko-
TeNbHbIE W TONMWBHbIE CTaHLMK, XUMUYECcKas npo-
MbILLSIEHHOCTb.

waters and soils from contamination with oil products and organic solvents.
Such sorption materials are based on plant polymers, namely, cellulose,
lignin, and waste wood (sawdust and coniferous wood greenery). Owing to
the chemical effect of the environmentally-friendly components, the sorbents
selectively absorb oil, petroleum products and organic nonpolar solvents from
water surface. The sorbed oil products are easily collected by mechanical
means and can be regenerated or recycled.

DESCRIPTION

The sorbents have fibrous or granular structure,
are hydrophobic, have a sorption capacity of 3-8
g/g, and a shelf life of 5 years at least.

MAJOR ADVANTAGES

The sorbents are based on renewable raw
materials; they can be recycled and used as a fuel; a
feasible and simple technology.

FIELDS OF APPLICATION

Breakdown and accident elimination; collection of
oil spills, oils and organic liquids used in industry;
collection of oils, petrol, paint and solvent spills in
households.

PRODUCT CONSUMERS

Oil industry, gas stations, boiler rooms, fuel
stations, and chemical industry.

167982, r. CbikTbiBKap, FCI-2, yn. MNepBomainckas, 48
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MOnbIE U3OENA CNO>XXHOW dOPMbI
ManooTxoaHas aHeproacpcheKTMBHAA TEXHONOINA N3roTOBNEHNA

INTRICATE HOLLOW PRODUCTS
Low-Waste Energy-Efficient Production Technology

JINTHOLEJJTHONTIO3HbIE S—
NMOPOLLUKOBbBIE MATEPUATDbI

POWDER LIGNOCELLULOSIC MATERIALS

N

P33p860TaHbl HOBbl€ METOAbI NMOMy4YEeHNA NOPOLLKOBbIX JIATHOLENIOJIO3HbIX MaTepranoB U3 pacTUTENbHOIO

Cbpbsi, B TOM YiCIie 13 0TXOA0B epeBoobpabaTbiBaroLLel NPOMbILLIEHHOCTU U CENbCKOro X03siicTea.

MpoaykTbl MPeAcTaBnsioT coOO0A MENKOAMCNIEPCHbIE MOPOLLKW, MOMYYEeHHbIE KMCMOTHO-KATanUTUYECKAMM
MeTo4aMM AECTPYKLMM PACTUTENBHOO Chipbst B BOAHbIX M 6€3B0AHbIX cpefax. OboralleHbl dyHKLUMOHAMbHBI-
MM rpynnamu, o6nafatoT KOMMEKCOM MONE3HbIX CBOMCTB LENNONO3bl U fIUTHIHA.

New methods have been developed for obtaining powder lignocelluloses substances from vegetable raw
materials, including wastes of wood-working industry and agriculture. The products are fine powders obtained
by the acid catalytic methods of plant material destruction in aqueous and anhydrous environments; they
possess a set of useful properties of cellulose and lignin and are enriched with functional groups.

HoBu3Ha nogxoda 3aknoyaeTcs B MCMONb30Ba-
HUM TepMOoKaTanUTUYECKUX NPOLECCOB ANs Mosy-
YeHus LeneBblX NPOAYKTOB, B NpUMeHeHUM 6e3so-
OHbIX NErko-pereHepupyemMblx cped, B OTCYTCTBUM
BpeaHbIX BbIOPOCOB B OKpyxatoLyto cpedy. OCHOB-
Hble NpeuMyLLecTBa: BO30OHOBNSEMOe pacTUTESb-
HOE CbIpbe; AKOMOTMYECKN YUCTBIN MaTepuman; [o-
CTYMHOCTb CbipbeBOM 6a3bl, NPOCTOTA XUMUYECKON
nepepaboTkn MCXOLHOMO ChIPbS; LUMPOKUNA CMEKTP
obnacren npumeHeHns. BoamoxHble obnactv npu-
MEHEHUS: XMMMYECKas MPOMBbILLMEHHOCTb — cTabu-
nn3aTopbl, CBA3YOLME, HOCUTENN, COPBEHTDI.

Originality of the approach: the use of catalytic
thermal processes to obtain the desired products; the
application of anhydrous easy-regenerating media
free from harmful emissions into the environment.

Major advantages: renewable vegetable raw
materials;  environmentally  friendly  material;
availability of raw material supply; ease of chemical
processing of raw materials; and a wide range of
applications.

Fields of Application: stabilizing and binding
agents, carriers and sorbents in chemical industry.

WCTOYHMKN NUFHOYTNEBOAHOTIO ChIpbs
Lignocelluloses raw materials

v v

[peBecHas mMacca TexHuyeckas Lennionosa
Wood-pulp Cellulose

TpaBsiHUCTOE Chipbe
Herbaceous raw materials

A

Y

[ipeBecHas 3eneHb XBOWHbIX Nopoa
Coniferous greenery

Otxoabl uenmonosHo—Gyma»(Hoﬁ NMPOMbILIIEHHOCTU

Pulp and paper industrial wastes

Xumuyeckasi 4ecTpyKuus Liennionosbl
Chemical destruction of cellulose

BopHas cpepa BopaHo-opraHuyeckue cpeabl Be3BoaHble cpeabl

MuHepanbHbie KUCNOTbI OpraHuyeckue KUCnoTbl Kucnotbi lblonca

Aqueous medium Liquid organic media Anhydrous media
Mineral acids Organic acids Lewes acids
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UucTtutyT xumunm Komu HL YpO PAH

OupekTop yneH-kopp. KyunH Anekcanap BacunbeBuy

Ten./chakc: (8212) 21-84-77
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B UHcTutyTe dhmankm metannos YpO PAH paspa-
BoTaHa HOBas yHUKarnbHasi TEXHONOMS niacTuye-
ckomn aedpopmaLv Tpy6HON 3aroTOBKM Ha OMpaBske,
pa3MeLLEHHON B €€ NOmnoCTH, BHELLHUM rMapocTaTi-
YyeckuM aaBneHveM. [1og AencTBMeM CKaTOM XIAKO-
CTU NPOUCXOANT pagnanbHas aecdopmauus Tpyoel,
W BHYTPEHHWUI KOHTYP W3penus nosTopsieT opmy
onpaeku. OnbITHble 06pas3Lbl PasnMYHbIX MOSbIX
N3OEennii C NepeMeHHoN No ASINHE LUEeCTUrPaHHOW,
KBagpaTHOW, LUNULEBON U ApYruMM hopMamm no-
nepeyHoro CeYeHns M3roToBneHbI 1 NPOLLNK HaTyp-
Hble McnbiTaHMs. Ha cnocob n ycTponcTea ans ero
peanu3auuy nonyyeHbl TpK NaTeHTa.

s’

TexHonorus no3BonseT Npu M3roTOBNEHWN TOY-
HbIX 3ar0TOBOK AeTanen MaluH NWKBMAMPOBATb
onepauuu nuTbs, CBapKU 1 NpeaBapuUTenbHoON Me-
XaHooOpaboTkW, ucnonb3yemble B TPagULMOHHBIX
TEXHOMOMSX U3rOTOBIIEHUS MOMbIX U3LENNA CIIoX-
HOW hopmbl. [pn 3TOM pacxod meTanna ymeHbLua-
etca Ha 40-60%, a aHeprum Ha 30-40%, TpyLoém-
KOCTb TEXHOMOMYECKOro NpoLecca CokpallaeTcs B
1,9-2 pa3a. CKkpbITble AedekTbl MeTanna BblsBIs-
t0TCA B NPOLIECCE W3rOTOBMEHUS U3AENMS.
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The Institute of Metal Physics has developed
a novel unique technology of plastic deformation
of round billets, caused by an external hydrostatic
pressure on an inner mandrel. The pressure of the
compressed fluid causes radial deformation of the
tube, and the inner outline of the tube replicates the
shape of the mandrel. Prototypes of different hollow
products with hexagonal, square, splined and other
cross-sections of variable length have been made
and passed full-scale tests. The method and the
devices for its implementation are covered with three
patents.

When applied to manufacturing of precision blanks
for machine components, this technology eliminates
the procedures currently used for odd-shaped hollow
products, such as casting, welding, and preliminary
machining processes. The metal consumption
is reduced by 40-60%; the energy consumption
is reduced by 30-40%; and the labor intensity of
the technology process is reduced by a factor
of 1.5-2. In the process of manufacturing, hidden
flaws are detected in the metal.

OppeHa TpypoBoro KpacHoro 3Hamenun UHcTtutyT dpusmku metannos YpO PAH
Oupektop akagemuk YctuHoB Bnagumup BacunbeBuy

Ten.: (343) 374-02-30, dpaxc: 374-52-44

E-mail: physics@imp.uran.ru, web-caiT: www.imp.uran.ru




N3Aenng ¢ VA IMHEHHbIMW OTBEPCTUAMN
MarnbiX AuamMeTpoB

PRODUCTS WITH ELONGATED HOLES
of Small Diameter

BbICOKOTOYHOE 3JIEKTPOXVNMWYECKOE

u
@D
M

B VHctutyTe (hmsnkm metannos paspabotaHa Tex-
HOMOTMS U3rOTOBNEHNUS U3AENUIA C OTBEPCTUSMM Ma-
nbix gnameTpos (0,2-3,0 MM) 1 3HAUMTENBHON ASINHBI
(1o 500 mm). CosgaHa annapatypa Ans peanuaauum
npouecca ¥ onpegeneHbl pexumbl gedopmauum,
obecneynBatoLie NOMyYeHNe KaYeCTBEHHbIX M3fe-
NN 3afaHHbIX pa3mepoB. M3roToneHne nogobHbIX
N3Oennii METOAAMU BOTOYEHUS WK MPOKATKU Bbl-
3biBaeT OonblUMe TPYAHOCTM M3-38 HWU3KOW CTOWKO-
CTW onpaBok. [MonyyeHne Takux getanen MeTogamu
rnyboKkoro ceeprneHus ABnseTcs Tpy4oEMKON M Maso-
NPOV3BOAUTENBHOWN TEXHOMOMMEN.

The Institute of Metal Physics has developed a
technology for manufacturing of products with small-
diameter holes (0.2-3.0 mm) and of a considerable
length (up to 500 mm). To implement the process,
equipment has been designed and deformation
conditions have been determined to make quality
products with preset dimensions. Manufacture of
such products by drawing or rolling encounters great
difficulties caused by the low stability of mandrels.
Production of such parts by deep drilling is laborious
and inefficient.

MpuMeHeHve TexHonorun obecneynBaeT: U3roTos-
NEHNe U3OENUN C HECKOMBbKUMN OTBEPCTUAIMU MarblX
ANaMeTpoB, MOBbLIWEHNE MPOWU3BOAMTENBHOCTU B

3-5 pa3 no CpaBHEHMIO C npoueccamu rnybokoro
CBEpPIEHNs,, aBTOMATUYECKUA KOHTPOSb KayecTBa
MeTanna usgenus B npouecce aecdopmauun gas-
NeHnem xmuakoctu. Mcnonb3oBaHwe npegnaraemon
TEXHOMOMMM OTKPbIBAET HOBbIE BO3MOXHOCTW NS
KOHCTPYMPOBaHUS U M3rOTOBNEHWS psaa getanen
MaLuvH 1 NpubopOB, NONyYeHNe KOTOPbIX U3BECTHbI-
MU METOZAaMMN HEBO3MOXHO UNK BbI3bIBAET OOMbLLVE
TPYAHOCTM.

The  technology  ensures  manufacturing
of products with several small diameter holes,
a three to five-fold increase in the output capacity
as compared to that of deep drilling processes, and
an automatic quality control of the metal used for
the product under the fluid pressure deformation.
The proposed technology opens up new opportunities
for the development and manufacture of machine
parts and instrument components, which otherwise
cannot be produced or are difficult to be produced by
known methods.
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dPOPMOOBPA3S0OBAHNE TYPBVHHbBLIX JIONATOK
HIGH-PRECISION ELECTROCHEMICAL
MACHINING OF TURBINE BLADES

PaspabotaH €nocob BbICOKOTOYHOIO 3MEKTPO-
XMMmyeckoro  hopmoobpasoBaHus  TYPOUHHBIX
nonaTtok, NpUBOAALLMA K abCONOTHOI BOCNPOK3BO-
LVMOCTN reOMeTPUYECKUX Pa3MEpPOB; MOBBILIEHNHO
MPOYHOCTHBLIX CBOWMCTB; MCKIIOYEHUIO (DUHWULLIHOW
[0paboTkmM Mo WabnoHam 1 py4HON NOTNMPOBKY.

MPEMMYLWECTBA  SNEKTPOXMMWYECKOIO

®OPMOOBPA30OBAHNA

* [MponsBoanTenbHOCTL AXP 3HAYMTENBHO BbILLE
NPOM3BOANTENBHOCTY MPU MEXAHUYECKoN 0bpa-
BoTKe 1 3NEeKTPOIPO3NOHHOI 0bpaboTKe.

+ ObpaboTka TpygHoobpabaTbiBaeMbix MO mare-
puanos.

+ CoenunHeHne thopmoobpasoBaHus 1 HopmMmpo-
BaHUSl  BbICOKOKAYECTBEHHOMO MOBEPXHOCTHOrO
CNosi B AMHbIi NPOLecC.

A method of high-precision electrochemical
machining (ECM) of turbine blades has been
developed, which results in perfectly reproducible
geometrical sizes of the parts with increased physical
and mechanical properties, and in elimination of
finishing operations and manual polishing.

ADVANTAGES OF
MACHINING
* Productivity for ECM is much higher than for

ELECTROCHEMICAL

0 n + O6paboTka TOHKOCTEHHBIX W XPYMKIX MaTepua- mechanical or electroerosive machining.
TOB. *Machining of articles, which are difficult to be
* V3roToBneHve aeTanei CrokHoil GopMbl OAHON processed by mechanical machining.
onepayeit. * Machining of thin-walled and fragile articles.
* TOYHOCTb 3NEKTPOXUMUYECKOTO ¢)opM006pa3o- . ManUfaCturlng of details with CompleX geometry In
BaHUS WHCTPYMEHTAIbHBIX CTanen U KOHCTPYK- a one-step process.
LIMOHHbIX CTanel, B T.4. Hukenesbix cneucnnasos  * High precision of machining (0.01 mm) of tool
\ +0,01 mm. and structural steels and of nickel-based heat

resisting alloys.
* Machining and formation of a smooth surface are
combined into a single process.

MUKPOPENBLE® NMOBEPXHOCTW, MONYYEHHOW MPY PA3NINYHBLIX CTTIOCOBAX OEPABOTK/ MATEPUAIOB

THE MICRORELIEF OF THE SURFACE Al

LR
LARAL

\

MexaHnyeckas obpabotka.
Mechanical machining.

620990, ExaTepuHbypr, yn. MepBomaiickas, 91

UHcTutyT xumumn tBepgoro tena YpO PAH

OnekTpoapoanoHHas obpaboTka.
Electroerosive machining.

FTER DIFFERENT PROCESSING

OnekTpoxummnyeckoe hopmoobpasoBaHue.
Electrochemical machining.

HOupektop yneH-kopp. KoxxeBHukoB Bukrop Jleonngosuy

Ten.: (343) 374-52-19, dpakc: 374-44-95

E-mail: server@ihim.uran.ru, web-cait: www.ihim.uran.ru
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MONYYEHUE N3QENNIA N3 TYTOMNMNABKX METASIO
cnocobom BbicOKOTEMMEpPaTypPHON rasibBaHOMNNacTUKN

BCKPbITUE OBOJ104KWN
Tennosbigensowiero anemeHTa (TB3J)

METHOD FOR REMOVAL
of Fuel Cladding

High-Temperature Electroforming of
PRODUCTS FROM REFRACTORY METALS

>

PaspabotaHa TexHOMorus nonyyeHus U3nenuit
Pa3NUYHbIX KOHUTYpaLMi U pa3mepoB (TUMK, Tpy-
Obl, MOAOOHBI, (HUrypHbIE U3AENNS) U3 TyronmnaBKux
MeTannos (MonnbaeHa, Bonbgpama, peHns, npuans)
MEKTPONN30M COMEBBIX PACIaBOB.

B KayecTBe WCXOOHOTO MaTtepuana MOXET WC-
Monb30BaTbCs MOM, COAEpXKaLLmiA 3T MeTanrbl (Bbl-
LeaLume 13 cTpos u3genus, obpesb, CTpyxKa 1 np.),
a TaKkke pagvoaKTUBHbIN oM, BOMbLLIOE KOMMYECTBO
KOTOPOrO CKOMWMOCh Ha MPEeANpPUATUSX aTOMHON Mpo-
MbILLIIEHHOCTU W MPaKTUYECK He MOXET ObITb BTO-
PUYHO NnepepaboTaHo Mo TPAAMLIMOHHBIM TEXHOMOTV-
M. M3genus, nonyyeHHble U3 paanoakTUBHOMO Noma,
He copepxat paavoaKTUBHBIX MPUMECEN.

* OTnnunTEnbHbIE  CTPYKTYPHBIE OCOBEHHOCTU 13-
[ENUIA, MOSyYeHHbIX MO 3TOM TEXHOMOMM, MO3BO-
NAKT YBENUYUTL CPOK X CMYyxObl B 2-5 pa3 no cpas-
HEHWIO C aHaNOTNYHbIMU U3AENMAMM, NONYYEHHBIMU
TPaAULMOHHBIMM Criocobamu.

* M3genns 0brnagarT NoBbIWEHHON  (POPMOYCTON-
YMBOCTBHK) U CTOMKOCTBIO MPM 3KCMyaTauum B pe-
KMME MHOTOKpaTHbIX TEMMOCMEH O TeMnepaTypbl
2000°C, BbIcokoi xummyeckoit wnctoTom (99,99%).

* TexHomorns otpaboTtaHa Ha CheuuanbHo co3daH-
HOM KpynHonabopaTtopHom obopygosaHuu. [lo-
nyyeHbl 06pasubl PasfWYHbIX BUOOB  M3OENMIA.
Hanpumep, cosgaHa yCTaHOBKa Ans MOMyYeHus
MONMBAEHOBLIX MOAAOHOB  LUTATHBIX Pa3MepPOB
305x160x160 (vm). Ha Heit nonyyeHbl obpasupl,
KOTOpble MPOLLMN YCrEeWHble UCTbITAHUS B NPOM3-
BOLCTBEHHbIX YCOBUSIX.

®
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Bumetannuyeckuii (Ir-Re) kopnyc XPAMT,

MaTpuLie B TEXHONMOTMYECKON OCHACTKe.

engine obtained by electroforming on a graphite technology.
matrix in a technology fixture.

PasnnyHble nagenus U3 peHust u MonnbaeHa,
AMNEeKTPONMUTUYECKM CHOPMUPOBAHHBIN HA rPachUTOBO  MOMy4eHHbIE MO Npe/anaraemoit TeXHOMOoMK.
Various articles made of rhenium and

Bimetal (Ir-Re) casing of low-thrust liquid-fuel rocket molybdenum obtained by the proposed

A new technology for making variously shaped and
sized articles (crucibles, tubes, pallets, bottom plates)
from refractory metals (molybdenum, tungsten,
rhenium, iridium) has been developed on the basis
of molten salt electrolysis.

Scrap (rejected inoperative articles, clippings,
chips, etc.) containing the refractory metals can
be used as a starting material, including nuclear
industry radioactive wastes, which in great
amounts are collected at the industrial facilities
and cannot be reprocessed by conventional
technologies. Articles made of radioactive scrap
by this technology do not contain radioactive
impurities.

*The products made by this technology have
distinctive  structural features that increase
their lifetime by 2 to 5 times as compared to the
lifetime of analogous products manufactured by
traditional methods.

* Products made by this technology are chemically
pure (99.99%) and have high shape stability and
resistance under multiple heat loads at temperatures
of up to 2000°C.

*The technology has been perfected using
largescale laboratory equipment. Samples of
various articles have been obtained. For example,
an installation has been made for making
molybdenum  trays of  standard  sizes
(305x160x160 mm), which have successfully
passed the full-scale testing in industry.

TONMLLUMHA CTEHOK — 5 MM).

dioxide tablets (160x160x50 mm,
the wall thickness is 5 mm).
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MonunbaeHoBble NOA0YKM ANs 0bxura
TabneTok aByokucy ypaHa (160x160x50,

Molybdenum boats for annealing uranium

<

Pa3paboTaH HOBbIV OpUrHarbHbIA crnocob yaaneHus obonodkn TBASla otpaboTasLuen TeNnOBbIAENAOLLEN
cOOpKY TENNOBbIX M BbICTPLIX PEAKTOPOB MyTEM PacTBOPEHMS 060IIOYKM B XKUAKOM METanme.

Mpeanaraembliii cnocob NpuMeHum ans yaaneHus obonoyku TBISoB, U3roTOBNEHHON Kak Ha OCHOBE Crieuy-
arnbHbIX CTanen, Tak 1 LMPKOHWUEBbIX crasoB (peaktops! Tuna BBOP-1000, BPECT n BH).

Mpw cnonb3oBaHMK AaHHOMO cnocoba NoBbILLAETCS NPOM3BOANTENBHOCTL U TEXHONOMNYHOCTL NepepaboT-
KW pagnoaKTUBHbIX OTXOA0B C OAHOBPEMEHHBIM CHUKEHWEM KOMMYECTBA OTXOLOB.

Cnocob pa3spabotan coBmecTHo ¢ OAO CBepgHUMUxummaw n ®IrYM HAKKUIT.

A unique method has been developed for removal of cans of spent fuel assemblies of thermal or fast reactors
by dissolution of the cans in liquid metal.

The proposed method can be used to remove fuel cladding made of special steels or zirconium alloys
(VWER-1000, BREST and BN reactors).

The proposed method makes processing of radioactive materials more efficient and technologically effective.

The method has been developed in collaboration with OAO SverdNIlhimmash and the Research and
Design Institute for Power Engineering (FGUP NIKIET).

MPEMMYLLECTBA CIMOCOBA

* Mo3BONSET OTAENUTH TONANBO OT KOHCTPYKLIMOH-
HbIX MaTepuanoB cGopki 6e3 ee pasnenky, 4to
CyLLECTBEHHO yrnpoLwaeT 1 yaeLwesnaeT npolecc
nepepaboTku.

* osBonsieT BckpbiBaTh 060M04Ky TBOSla npakTu-
Yyecku 6e3 noTepu Kak HUTPUAHOTO, TaK 1 OKCUA-
HOro Tonnnea.

A * [lo3Bonger OpraHn3oBaTb KOMNaKTUpoOBaHUE

;MV?EGT%'DH?\/‘I;'MCSOOI'I@I(V?; MST g-n;(nprfTOK (mag;g é: rpﬁﬁm;ggg&MMB . octaTkoB TBC, YTO BaXHO Kak Ans opraHu3aLmm

BbI,Eleap)KK?/Ia— 45 MH. 1a). ity oniﬁa,%anggne or?ana. P fpouecca nepepaboTky, Tak M AnA co3naHms

ycnosun ytunuaumm n XxpaHeHna oTxoAoB.

Model assembly of 4 steel pipes filled with graphite rods imitating fuel.
Dissolution temperature is 750°C. Exposure is 45 min. 1) before the

experiment; 2) after the experiment. ADVANTAGES
i , « The fuel can be separated from structural
ﬂ_ materials without cutting the assembly. Hence,
reprocessing is considerably simplified and is
[7] less costly.
“ * The fuel cladding can be opened with little or no

loss of both nitride and oxide fuels.
PacteopeHue o0bonoukm umpkoruesoro TB3J1a peaktopos Tvna BBOP B ) Re,ma”,]der§ offuel assemblies can be compactgd.
KUIKOM LtHKe. Temneparypa ~ 830°C. Bpems Bbiaepxkm 15 MuH. This is important for both reprocessing

1) 40 ONbITa; 2) NOCAE OMbITa. arrangements and provision of conditions for

Dissolution of zirconium fuel element cans of VVER reactors in liquid zinc disposa| and storage of waste.
at a temperature of ~ 830°C.
Exposure is 15 min. 1) before the experiment; 2) after the experiment.
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TEXHOJ10Ir’4 NoJs1iy4eHnNA
MeTannnyecknx nopoLLKoB

TECHNOLOGY FOR PRODUCTION
of Metal Powders

CrNocCoOb BbIMJTIABKW CTAJW,
nernposaHHoON a30TOM

METHOD FOR MAKING
Nitrogen Steel

) @ g (

PaspaboTaHa TexHomnorus nonyvyeHus psaa me-
tannos: Co; Ni; Fe; Cr; W; Ca; Ti u gp. B Buge
MOPOLLKOB C pa3mMepoM 3epeH meHee 20 MKM.
KpynHOCTb 3epeH nopoLLka BapbupyeTcs B COOT-
BETCTBUM C TpeboBaHMAMM NOTpebuTens.

B kayecTBe Cbipbs UCMOMNb3YKTCA ranoreHnaHble
COJKN, OKCUABI N CMECW ranoreHnaHbIX CONEN W OK-
CMA0B BblLLEYKa3aHHbIX MeTassoB.

TexHonorus otpaboTaHa B nabopaTopHbIX YCro-
BusX. PaspaboTaHa KOHCTpyKUMS amnekTponusepa
ANS NOMy4YeHUs METanNNYeCKNX MOPOLLKOB Npou3-
BoanTenbHocTbo 40 100 kr/cyT. BoaMoxHa opraHm-
3auus npon3BoacTBa Moboro obbema metannnye-
CKOro MopoLLKa: OT 1 Kr 4O COTEH TOHH.

MPEMMYLLECTBA

* 100-npouUeHTHOE  M3BMEYEeHWe MeTanna U3
CbIpbA.

* OKOMOrMYECKM YNCTOE NPOU3BOACTBO.

* BbIxog anektpoaeprumn 90-230 kBT-yac/kr katoa-
HOrO CbIpbs 1 0BECneYeHNe ANEKTPOIHEPTUEN CO-
NYTCTBYIOLMX AMEKTPOXMMUYECKNX NPOU3BOACTB.

* MNepepaboTka COMeBbIX, LUNAKOBbIX MeTas-
nocoaepXaLlmx 0TX040B.

,,,,.,;::;;' R

IIEKTPOIHEPTH

MoaroToBka

A technology has been developed for production
of Co, Ni, Fe, Cr, W, Ca, Ti, and other metals in the
form of powders with grains less than 20 um in size.
The fineness of the powder grains can be varied on
the customer's request.

The starting materials are halogenide salts,
oxides, and mixtures of halogenide salts and oxides
of the aforementioned metals.

The technology has been worked through in
the laboratory conditions. An electrolyzer has
been de-signed for metal powder production of up
to 100 kg/day. Production of metal powders can be
arranged in any capacity, from 1 kg to hundreds of
tons.

ADVANTAGES

+100-% extraction of metal from the starting ma-
terial.

« Environmentally friendly technology.

* Electric energy output of 90—230 kW-hr per
one kilogram of cathode material; electric power
supplies to auxiliary electrochemical facilities.

* Reprocessing of metal-containing salt and slag
waste.

Mocraska
aMeKTPOIHEPrin
notpebutensm
NOCTOSIHHOTO
ToKa

B nocnegHve OBa pecaTuneTus B MeTannyprim
BO3HMWKMA TEHAEHLMS NErMpoBaHUs cTanen asoTom.
Ona obycrosneHa AeLLeBM3HON a30Ta U MHOTUMM
nonesHbIMI CBOMCTBaMM a30Ta Kak NErvpyroLero
3neMeHTa: CUMbHbI aycTeHMToobpasoBatenb, AaeT
ONTUMarbHOE COOTHOLLEHNE NPOYHOCTM U MNAcTUY-
HOCTW, NO3BOJISET 0TKa3aTbCsA OT BBEAEHWS B CTalb
LOPOrOCTOSALLMX NErMpYHLLMX KOMNOHEHTOB. A30TH-
CTble CTanm yxe Mony4unu NpUMEHeHne B pasnny-
HbIX 06nacTax TexHWkW. MPON3BOACTBO a30TUCTbIX
cTanen COEpPXWBAETCs CNOXHOCTbIO M [OPOroBU3-
HOM MCMOMb3yeMOro B HacTosLLee Bpemsi MeTannyp-
rM4eckoro 0bopyaoBaHMs NOA BbICOKUM [aBMNEHUEM
asoTa. [NpegnoxeH ManosaTpaTHbi cnocob Bbl-
NnaBKkW cTanen, NerMpoBaHHbIX a30TOM, Ha OCHOBE
MeTannoTepmmm B aTMocdepe asoTa.

Cnocob BbiNnaBkW CTanu, nNermpoBaHHON a3oToM
B aTMoc(epe raszoobpas3HOro asota C AaBleHWeM
Bonee 1 aTM, OTINYAOLLMIACS TEM, YTO B Ka4ecTBe
LUKMXTbI MCMONb3YETC TEPMUTHAS CMECH MOPOLLKOB
okenpos metannos V-VIII rpynn nepuoguyeckon
CUCTEMbI 1 aMOMUHIS, KOMMOHEHTbI KOTOPOW B3ATbI
B COOTHOLLEHUM, HEOBXOAMMOM A1 NOMNYyYEHUs CTa-
N1 3aaHHOrO COCcTaBa 1 0becneyeHnss camonpous-
BOMNbHOIO rOPeHNs WKXTbI 63 BHELLHUX UCTOYHUKOB
TENNOTbI, NPUYEM CMECH BOCNNAaMEHSETCS NoKarnb-
HO. OKOHOMWSI 3a CYeT YAELIEBNEHWUS UCXOQHOrO
Cbipbs W TexHonoru nonyyexns. Obnactv npume-
HeHus: cnocod MoXeT ObITb MCMONb30BaH ANS Bbl-
NNaBKy a30TUCTLIX CTanei B YCroBUAX MeTannyp-
MMYECKOro M MaLUMHOCTPOUTENBHOrO (B TOM Yncne

Over the recent two decades, there has been a
trend in metallurgy to alloy steels with nitrogen.
This trend is owing to the low cost and many useful
properties of nitrogen as an alloying element: a
strong austenite-former, nitrogen exhibits an optimal
strength-to-plasticity ratio, which allows expensive
alloying components to be avoided. Nitrogen steels
have found application in various engineering fields.
Production of nitrogen steels is restrained by complex
and costly metallurgical equipment currently used
to provide high nitrogen pressure. A cost-efficient
method is proposed to make nitrogen steels, which
is based on metallothermy in a nitrogen atmosphere.

The method of making steel alloyed with nitrogen in
gaseous nitrogen atmosphere at a pressure of more
than 1 atm is characterized by the charge comprising
thermite mixture of oxides of metals selected from
the V-VIII groups of the periodic table and aluminum
in the ratio required for making steel of a given
composition and for spontaneous combustion of
charge without external sources of heat, with local
ignition of mixture provided. The method is cost-
efficient owing to the reduced price of the starting
materials and cheaper production technology.

Fields of Application: The method can be used for
nitrogen steels in metallurgical and machine-building
productions, including small-scale production.

[MpoMmbiBka
KaTofiHOrO
marepuana

Metannuyeckmii MaJ'IOFO) I'IpOVISBOJJ,CTBa

NOPOLLOK

Pacteop coneit
nutua

TexHonoruyeckas cxema nony4yeHus: MeTanIM4ecknx NopoLLKOB
Metal powder production technology scheme
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HAHECEHVE AJIMA30MOA0BHbIX MOKPLITUN
oca)kgeHnem U3 nna3mMmbl HECAMOCTOATENIbHOro
NMMYIbCHO—NMEep1oANYecKoro ra3osoro paspsaaa

DIAMOND-LIKE COATING DEPOSITION
from Non-Self-Sustained Pulse—Periodic

PPNKUNOHHbIE OAETAJIN
annapaTos Ana cHeTa geHer

FRICTION PARTS
of Banknote Counters

D

B WHctutyTe domamnku metannos YpO PAH paspa-
BoTaHa TEXHOMOrUS HaHeceHUs TBEpPAOro amopd-
HOro  anmasonofobHOro  YrnepoaHOro  MOKPbLITUS
Ha MOBEPXHOCTb NpMBOAHbIX 6apabaHoB W3 cnna-
Ba arnlOMWHUS YCTPOMCTB 471 COPTUPOBKM U CYeTa
[EHEXHbIX BUneToB, MCNONb3yeMblX B BAaHKOBCKMX
W TOProBbIX yuYpexaeHusx. TonwmMHa NoKpbITUS Co-
crasnset 0,5-1,5 mkM. CyLLeCTBEHHbIM 3/IEMEHTOM
MOKPbLITUSA ABNSETCH NMPOMEXYTOUHbBIN aAre3MOHHbIN
crnom.

The Institute of Metal Physics has developed
a technology for deposition of a hard amorphous
diamond-like carbon coating on the surface of driving
drums (made of an aluminum alloy) in banknote
sorting and counting machines used at banking and
commercial institutions. The coating thickness is
0.5-1.5 um. An important feature of the coating is an
intermediate adhesion layer.

B pesynbtate yBEnuYeHUs M3HOCOCTOMKOCTH MO-
BEPXHOCTeN NpuBOAHbIX HapabaHoB 3a CYET HaHe-
CeHMs anmasonofobHOro MOKpbITUS CoKpaTUiach

yacToTa perynupoBku cucTeMbl TpaHcnopTupoBku  of control operations needed for adjustment of the . . . z e

[eHeXHbIX GUNETOB 1 3aMeHbl 3HOWeHHbIX 6apa-  banknote feeding system and for replacement of The plasma of pulsed non-self-sustained gas discharge sustained by electron | °
6aHOB; NOBbLICUNACh HAIEXHOCTL YCTPOMCTBA B Lie-  worn-out drums; to increase the overall reliability emission from grid-stabilized plasma cathode was used for DLC deposition. | § « & N
1IOM NPY NOBBILLEHIM KAYeCcTBa COPTMPOBKN 1 cyeTa  of the machines, with improved quality of sorting The method provides an effective decomposition of hydrocarbon gases and g

NEHeXHbIX BUNeTOB; CHMaMMMCL aHepronotpeBne-  and counting of banknotes; and to decrease energy high rate of diamond-like coatings deposition (1-10 um/h) with high hardness |

HUE W pacxobl Ha oBCnyXu1BaHve. consumption and service expenses. (10-80 GPa) and low friction coefficient (up to 0.01) onto metal and alloys T T

By deposition of a diamond-like coating, the
improved wear resistance of the driving drums
surfaces has made it possible to reduce the frequency

620990, r. EkatepuH6bypr, yn. C. KoBanesckou, 18
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Gas Discharge Plasma

PaspabotaH MeToA HaHEeceHWs anmasonomobHbIX
nokpbiTuie (AMM) M3 nnasmbl paspsga B YrieBogo-
POACOAEPXKALLMX ra3oBbIX cMecsiX. [lonyyeHHble no-
KpbITUst 0BMafatoT YHUKaNbHbLIM COYETaHUEM (HN3NKO-
XUMUYECKVX CBOWCTB (BbICOKas TBEPHAOCTb, HU3KOE
TPEHME, BbICOKAs W3HOCOCTOMKOCTb,  XUMMYECKast
WHEPTHOCTb, BMOCOBMECTUMOCTb, MPO3PAYHOCTL) K
npegHasHayeHbl Ans NPYMEHEHNS B Ka4ecTBe W3HO-
COCTOVKMX, 3aLUMTHBIX M [OEKOPATUBHbLIX MOKPLITHIA.
[MpeanoxeHHbI MeToA Mo3BonsieT 00beauHUTL CTa-
[V VIOHHOMO PacrbliieH st NMOBEPXHOCTW MOLOXKA,
(hOPMMPOBAHIS MEPEXOAHOTO CMOS U HAHECEHUS MO-
KPbITWS, YTO B COMETAHWM C BbICOKOWM CKOPOCTBH Ha-
HECeHUs NOKPbITUS Ha 6orbLLME NOBEPXHOCTM obecne-
UMBAET BbICOKME TEXHUKO-9KOHOMIUYECKME NOKa3aTenu
npouecca HaHeceHus AlM.

-

Pl
g

Caraa

Cxema rasopaspsgHoro ycTporcTBaa.
Gas discharge device scheme.

(6onee 10% yac).

surfaces with a total area of up to 10* cm?. The principle of operation and design \=———lioeizRssssieacg

The method of diamond-like coatings (DLC)
deposition in hydrocarbon gas discharge plasma
has been developed. The resulted coatings possess
a unique combination of physical and chemical
properties (high hardness, low friction, high wear
resistance, chemical inertness, biocompatibility, and
transparency) and are intended for use as wear-
resistant, protective and decorative coatings. The
proposed method makes it possible to integrate the
stages of the substrate surface ion sputtering with
the transition layer formation and coating deposition,
which, in combination with a high rate of the
coating deposition on large surfaces, provides high
engineering and economical performances of the
DLC deposition process.

Ona nonyyenns AIM  wncnonb3yetcs nnasMa HecaMoCTOATENLHOMO
MMMYNbCHO-NEPUOANYECKOrO ra3oBoro paspsga, NoAAEpPKMBAEMOro arek-
TPOHHOMN AMUCCHEN NNAa3MEHHOrO KaToAa C CeTOYHOM cTabunusaumen. Cno-
cob obecneynBaeT aEKTUBHOE PA3NOXEHUE YrNeBOLOPOACOLEPXKALLNX
ra3oB ¥ BbICOKYH CKOPOCTb HAHECEHUst anmasonogobHbIX nokpbIThia (1-10
_,f MKM/4), obnagatoLmx Boicokor TBepaocTbto (10-80 Ma) u Hu3kum koaddu-
LmeHToM Tpenuns (o 0,01) Ha NoBepXHOCTW MeTanmnoB W CNNaBoB C 0bLLeN
I= nnowaabto Ao 10*cm?. MpuHUMN OeiCTBIS YCTPOWCTBA W €r0 KOHCTPYKTMB-
' HOe WcrnonHeHne obecneynBatoT BOMbLLLON pecypc BCEX Y3MOB W LeTanei

of the device ensure a long life time of all units and parts of the DLC deposition  3asucivocrs mnkporsepaoc AMM

device (more than 10° hours).

620016, r. EkatepuHbypr, yn. AMyHaceHa, 106
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OT HanpsKeHWst TopeHus paspsiaa.

DLC coating microhardness as a
function of discharge voltage.
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HAHECEHVE MHOMOKOMMOHEHTHbIX 1 MHOIOCJOHbIX MOKPLITUIA
MarHeTPOHHbIM pacnblfIeHNeM C NOHHbLIM COMPOBOXAEHNEM

MULTICOMPONENT AND MULTILAYER COATING DEPOSITION
by lon-Assisted Magnetron Sputtering

MOHHO-NTYHEBAA MOOAVN®UKALINA
WHCTPYMEeHTa 1 aeTanen aBuaLoHHON TEXHUKN

ION BEAM MODIFICATION
of Tools and Aircraft Components

PaspaboTaHa TeXHONOMs MOHHO-Ny4eBON MOaW-
ukaumM ANMHHOMEPHOTO PEXYLLEro MHCTPYMEHTA
W nonaTok Kommnpeccopa ra3oTypOuHHbIX ABuUra-
TEnein. TexHonorns OCHOBaHa Ha WCMONb30BaHWM
WCTOYHMKA MEHTOYHOrO Myyka WOHOB XWUMWYECKM
aKTUBHbIX U MHEPTHbIX ra3oB C NNoLaabo nonepey-
Horo ceveHms 650x100 mm2, ¢ Tokom nyyka 4o 0,2 A
W dHeprien noHos 10 40 kaB. oHHas umnnaHTaums
N3MeEHSIeT CTPYKTYPHO-(ha30BOE COCTOSHME NOBEPX-
HOCTHOrO crosi, obecneynBas NoBbILLEHNE MeXaHu-
YECKUX XapaKTEPUCTUK U KOPPO3MOHHOW CTOMKOCTU
MaTepuasnos.

YcTaHoBKa MOHHO-MYy4eBOM
00paboTky.

Installation for ion-beam
treatment.

[na co3gaHus OBHOPOAHOMO Ha AnuHe 40 1 M
NNasMEHHOTO AMUTTEPA WOHOB NEHTOYHON (hOPMbI
ncnonb3oBaH Hu3koaHepreTudeckuin (0,1-0,3 kaB)
9NEKTPOHHbIN ny4yok. [lpocTas KOHCTpyKums 6e3
00bI4HO MCMOMb3YEMbIX HaKanMBaeMoro karoga w
CUCTEMbI N5 CO3aHNs MarHUTHOTO Nons noBbILLa-
€T HaAeKHOCTb 1 CPOK CRYXBbl MOHHOTO NCTOYHMKA.
BbIcokas athdekTUBHOCTb MOHHO-Ny4eBON 06paboT-
kn obecneynBaeTcs 60MbLLON MOLLHOCTBH NyyKa
PEXMMOM MHOTOKPATHOrO NPOXOXAEHNS 60MbLIOTO
yucna U3genuin Yepes OHHBINA My4oK, 4To NO3BOMNK-
N0 OrpaHNYMTL BAMSIHWE TEMNEPaTypbl HA U3Oenus
B npouecce obpaboTku.

A technology has been developed for the ion-
beam modification of long-length cutting tools and
compressor blades of gas-turbine engines. The
technology utilizes a ribbon beam source of reactive
and inert gas ions, with a beam cross-section
of 650 x 100 mm?, an ion beam current of up to 0.2 A
and an ion energy of up to 40 keV. lon implantation
modifies the phase-structure state of a sub-surface
layer, thus imparting improved mechanical properties
and enhanced corrosion resistance to the materials.

I o

i 05 1 1.5 2 25
[y G, msm

[Mpodnnu koHLeHTpawum asoTa B crany P6MS ang:
1) Temnepartypsl T = 300°C, drtoeHca @ =3 107 cm? n
2) T=410°C, ® = 3 10" cm2 SHeprus noHos 30 kaB.

Nitrogen concentration in R6MS5 steel:
(1) at a temperature T = 300°C, fluence ® =3 10"" cm?; and
(2) T=410°C, ® = 310" cm?. lon energy is 30keV.

Alow-energy (0.1-0.3 keV) electron beam is used
in order to create a plasma ribbon-formed emitter of
ions, which is homogeneous over a length of up to
1 m. A simple design, which avoids the commonly
used thermoionic cathode and magnetic devices,
increases the service life and reliability of the ion
source. High efficiency of the ion beam treatment is
provided owing to the high power of the ion beam
and the repeated passage of a large number of
products through the ion beam, which allows the
effect of temperature on the products to be limited
during processing.
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Co3aaHa TeXHONorvs HaHeCeHUs MHOrOKOMMOHEHTHBIX 1 MHOTOCITOMHbBIX MOKPbITUA METOLOM MarHeTpOHHO-
ro pacnbineHusl, BKNKYas peakTMBHOE, Ha u3aenus ¢ obLien nnowaabio nosepxHocth o 10° cm2. MeHepaums
NNOTHOM Nnasmbl B 06beMe paboyen kamepbl HU3KOIHEPreTUYECKUM SNEKTPOHHBIM Ny4YkoM obecneynsaeT
MOHHOE COMPOBOXAEHME NpoLecca HaHECEHUS 4115 (HOPMUPOBAHNS MOKPLITUI C MIIOTHOW CTPYKTYPOW W yiyy-
LUEeHHbIM CLENNeHneM ¢ OCHOBOW. VICnonb3oBaHMe pacrbiisieMblX MULLEHE pasfniHOro CocTasa, ynpasne-
HWe COOTHOLUEHWEM NIIOTHOCTEN NOTOKOB aTOMOB M MOHOB Ha 0bpabaTbiBaemble U3AENUS 1 SHEpruen NOHOB
NO3BONSIET NOMNYyYaTh BbICOKOGYHKLMOHAMbHbIE MOKPbITUS HA OCHOBE LUMPOKOTO Kpyra pasniyHbIX METansos,
HWUTPUAOB M OKCUOB.

A technology has been created for the multilayer and multicomponent coating deposition on workpieces with a
total surface area of 10° cm? This technology is based on the magnetron sputtering including reactive sputtering.
In a working chamber, dense plasma generation by the low-energy electron beam ensures the ion-assisted coating
deposition process that increases the coating density and improves the coating adhesion. Multicomponent sputtering
targets, a controllable atom-to-ion ratio at the workpiece surface, and adjustable ion energy allow high-performance
coatings to be obtained on the basis of a wide variety of metals, nitrides and oxides.

LLlecTb ogHOBpPEMEHHO paboTatoLLMX NIOCKUX MarHETPOHOB NO3BOSSIOT HaHO-
CUTb B UMNYNbCHO-Nepuoanyeckom pexxume (40 kI, 12,5 MKC) NOKPbITUS, B TOM
yncrne AUaneKTpuYeckue, B cpese Kak MHePTHbIX, TaK Y XMMWYECKW aKTUBHbIX ra-
30B. [ind reHepauumn nia3mbl M MOHHOTO COMPOBOXAEHUS pa3paboTaH MCTOYHUK
9NEKTPOHOB Ha OCHOBE ra30BOro paspsaa C CaMoKanAWMMCs NoMbIM KaToAoM,
KOTOPbIN reHepupyeT LWwmnpokmin my4vok (100 cm?) ¢ Tokom go 10 A. OHeprus mo-
HOB 1 NMOTHOCTb TOKA MOHOB W3 NNa3sMbl, FeHepUPYEMON NEKTPOHHBLIM My4KOM,
perynupytotcs B gnanasoHe 101000 aB, 1-10 mA/cm?, cooTBETCTBEHHO. Paspa-
VCTaHOBKa NSt HaHECeHIS BoTaHbl METOAMKN HAHECEHUS MHOTOCOMHBIX NOKPbITUIA AN TOKOBbLIX KOMMEK-
MOKPBITHIA. TOPOB TBEPAOKCUAHBIX TOMIMBHBIX 3MEMEHTOB M YCTOMYMBBLIX K aTMOCHEPHON

!j”:;g's'itlg? for coating KOPPO3UM MOKPBLITUIA NS KOHCTPYKLMOHHBIX CTarne.

Six flat magnetrons simultaneously operating in a pulse-periodic
mode (40 kHz, 12.5 ps) are used to deposit coatings, including
dielectric coatings, in inert and reactive gas media. For plasma
generation and ion assistance, an electron source based on a gas
discharge with a self-heated hollow cathode has been developed,
which generates a broad beam (100 ¢cm?) with a beam current up to
10 A. The energy and the current density of plasma ions generated .
by the electron beam are controlled within the range of 10-1000 Ef:ﬁﬂ%%}Z'rzeszgﬂmaﬂgqn%i%%n,'?;'Tﬁﬂl}”;o_o
eV and 1-10 mA/cm?, respectively. Deposition methods have been 1 Mn-Co-Y-O nokpertusv ripu 800°C & Boaayxe.

. . h [OnutenbHoCcTb 0AHOTO LMkna — 72 Yaca.
developed for multilayer coatings applied on the current collectors

Thermocyclic test results for Crofer22 APU steel

of solid-oxide fuel cells and for corrosion-resistant coatings on the wimo% cc;?tci)ng and with golé)/lonéQO-Q agd |
structural steels. a MrkCo- 1.7 coaling at S00°C I . Cycle
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TEPMOONDDY3NOHHOE ANTMTUPOBAHVE METAJTTTINYECKUX OETANEN
(ctanb 0,8H0; X18H10T, HukeneBble cnnaBbl, TUTAH, Meab)

IHIBB THERMODIFFUSION ALUMINIZING OF METAL PARTS
(0.8-Yu and X18H10T Steel, Nickel Alloys, Titanium, Copper)

A30TUPOBAHWME METAJJ10B 1 CI'J1ABOB
B Nna3me 35IeKTPOHHOro ny4ka

NITRIDING OF METALS AND ALLOYS
in Electron Beam Plasma

) ®

MpegnoxeH meTtos 6€3B04OPOAHOIO a30TMPOBa-
HWS1 METasnMoB W CNraBoB B Mria3me, CO3LaBaeMoil
HWU3KO3HEPTETUYECKUM 3NIEKTPOHHBIM MY4YKOM B a30T-
COAEepXKalLeM rase HU3KOro aaBneHus. MnasmeHHoe
a30TMpOBaHWe MOBbILWAET TBEPAOCTb, M3HOCOCTOM-
KOCTb, YCTaNOCTHYI0 MPOYHOCTb M KOPPO3UOHHYH
CTOMKOCTb TakWX KOHCTPYKLMOHHbIX MaTepuarsos,
KaK CTanu, TUTaH 1 TUTaHOBble Crnasbl. Mcnonb3o-
BaHWe dNEKTPOHHOTO Myyka As1s reHepaLmm nnasmbl
NO3BONSIET WUCKIIOYNTL Takue HeJOoCTaTKM WOHHOMO
a30TMPOBaHWS, KaK MHTEHCUBHOE WOHHOE Tpasre-
HWe NOBEPXHOCTW, NPUBOASLLEE K POCTY LUEPOXO-
BaTOCTU MOBEPXHOCTU W KOI(DULMEHTA TPEHUS; U
BNWSIHUE WOHHOrO Crosi Y MOBEPXHOCTM, MPUBOAS-
liee K HepaBHOMEPHOMY a30TUPOBAHWKO M3LeNuil
CroXHoW opmbl. MeToa obecneunBaeTt HU3KOTEM-
nepaTypHOe a30TMPOBaHWE HEPXaBEILLMX CTanei
W TUTAHOBLIX CMABOB.

[na co3gaHus nnasmbl C BbICOKMM COLEPXaHUEM aKTWUBHbIX YacTuy a3oTa ST
NCMOMb3YeTCH UCTOYHWK SMEKTPOHOB C NMa3MEHHbIM KaTOLOM M OQHOCETOUHON  |=mms+ —
cucTeMon yckopenus. MeTog no3sonsieT He3aBMCUMO PErynnpoBaThb NNOTHOCTb
TOKa 9nekTpoHoB B nydyke (10-200 MA/CcM?), HaYamnbHYH SHEPTUIO MEKTPOHOB '
(50-500 3B), coctas v gaBneHue rasosoi cpedpl (0,1-5 Ma), cnocob HarpeBa M3- . )

A hydrogen-free method has been proposed for
nitriding metals and alloys in plasma that is generated
by a low-energy electron beam in a low-pressure
nitrogen-containing gas. Plasma nitriding increases
hardness, wear resistance, fatigue strength, and
corrosion resistance of structural materials such
as steel, titanium, and titanium alloys. The electron
beam-generated plasma makes it possible to avoid
the disadvantages of ion nitriding, such as intense ion
etching of the surface, which results in the increased
surface roughness and higher friction coefficient,
and the effect of ion layer at the surface, which
leads to uneven nitriding of odd-shaped products.
The method provides low-temperature nitriding of
stainless steels and titanium alloys.
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AENWii (3NEKTPOHHBIM MY4KOM, MOHAMM 113 TINa3Mbl  KOMGUHUPOBAHHBIA METOR). Py 1, Crewa rasopaspakoro
MeToq no3BonsieT NpoBoanTb asoTupoBaHue npu Hu3kom (0-100 B) mnn nna-  ycrpoiictea.
BalOLLiEM NOTEeHLMane 13aenuin, CHU3UTb BpeEMS a30TUPOBAHUS UMM YMeHbLUUTL  F19. 1. Aschematic of gas

Temnepatypy obpabotku. ObLas nnowagb a30TMpyeMon NOBEPXHOCTU U3aenui
B pa3paboTaHHOM ycTpoiicTBe cocTaBnseT 2 x 103 cm?,

McpoToopaccTs, Ma
8 & @ N B

discharge device.

An electron source with a plasma cathode and a single grid acceleration
system is utilized to generate plasma with a high content of active nitrogen
species. The method makes it possible to perform independent control of
the electron beam current density (10-200 mA/cm?), initial electron energy
(50-500 eV), composition and total pressure of gas mixtures (0.1-5 Pa), and to
e, s select a technique for heating the workpieces (electron beam heating, plasma

Pyc. 2. Mpochuib MMKPOTBEPAOCTH ion heating or a combined method). The proposed method allows nitriding to

obpasua u3 ctann 12X18H10T,
a30TMPOBaHHOrO B TeyeHme 1 yaca.
Fig. 2. Microhardness profile of
a12X18H10T steel sample after
nitriding for one hour.

be carried out at a low potential (0-100 V) or at a floating potential applied to
the workpieces and makes it possible to decrease the time required for the
nitriding process or to lower the temperature during treatment. The total area of
the nitrided surface in the proposed device is 2 x 103 cm?,
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Cnocob npegnonaraeT Tepmoandpy3noHHoe
anuTMpoBaHWe W3Oenun U3 yrrnepoaucTon cranm
ODbIKHOBEHHOTO Ka4ecTBa, M3 Ka4yeCTBEHHOM KOH-
CTPYKLMOHHOW CTanu, a TakkKe BbICOKONErnpoBaH-
HOW CTanu, HUKENEBLIX CMIaBOB, TUTaHa, Meau
B MOPOLLKOBOW CMeCU npu MOCTOSHHOM nepeme-
wysaHun. Cnocob nos3BonsieT nonyvatb POBHOE,
OLHOPOAHOE MOKPbITUE Kak Ha HapYXHbIX, TaK U Ha
BHYTPEHHUX YacTsaX U3AENuI, Ha pesbbe, B rmyxux
OTBEPCTUSX, Ha CBapHbIX LIBaX. TonwuHa Aud-
y3unoHHoro nokpbITus o1 30 4o 100 MKM 1 BbIwe.
[MOKpbITUE KOPPO3UOHHO- 1 XXapOCTOMKOE, anuTUpo-
BaHHble 06pa3Lbl NPOLUMKM UCMbITaHWE NpU TeMne-
patypax 600-900°C. KayecTBO NOKPbLITUI COOTBET-
CTBYET cyLyecTByowmM TpeboBaHusM. ChipbeBble
cocTaBnsiowme — HegeduumnTHble, NPON3BOAATCS
B Poccun.

MPEMMYLLECTBA

* YMeHblUeHWe TemnepaTypbl HAaHECEHUs Mo-
KPbITUS 1 BPEMEHU HACBILLEHWS MO CPABHEHNIO C
CYLLECTBYHOLMMM TEXHOMOMMAMW NOKPbITUIA anto-
MWHWEM. HaHeceHMe NOKPbITUA Ha METU3bI U3 Ka-
YeCTBEHHbIX CTarnemn.

+3ameHa aniOMUHUPOBAHHOW CTanuM Ans W3-
FOTOBNEHUS CBAPHbIX TOHKOCTEHHbIX TPYD C Le-
Mbt0 3alWTbl OT KOPPO3WKW, npu BonbLUMX nepe-
Nagax Temnepatyp, B CEPOCOAEPKaLLMX cpeaax.

* TexHomnorms npegycMaTpuBaEeT 3aMKHYTbIA LYK
NCMONb30BaHWS Cbipbs. [a30BbIX U MbINEBbIX Bbl-
Bpocos B aTMOCEpY HEe UMEET.

TypbuHHas nonatka (cnnas OU 983),
Tpy6a (cTans 08t0), bonTsl (cTanb 20).

Turbine blade (alloy 31 983), pipe (steel 0810), bolts
(steel 20).

YcTaHoBKa Ans Tepmoanddy3noHHoit 06paboTkm
MeTannuyeckux aetanei.

Thermodiffusion aluminizing installation.

The method involves the thermodiffusion alu-
minizing of products made of common-quality carbon
steel, quality structural steel, high-alloy steel, nickel
alloy, titanium, and copper. The method provides a
uniform coating on the whole surface of products,
including the internal and external surfaces of parts,
threaded connections, dead holes, and weld seams.
The diffusion coating is 30 to 100 microns thick or
thicker. The coating is corrosion and heat resistant;
and the aluminized samples have passed testing
at temperatures from 600 to 900°C. The coatings
meet the quality requirements. The raw materials
used for coating deposition are available and are
produced in Russia.

ADVANTAGES

*The coating deposition temperature and the
saturation time are reduced as compared to those
in the existing aluminizing technologies. Coatings
can be applied on hardware made of quality steel.

*Replacement of aluminized steel used for the
manufacture of welded thin-wall pipes to protect
them against corrosion when they operate at large
temperature gradients and in sulfur-containing
media.

*Raw materials are used in a closed cycle. The
technology is free from gas and dust emissions to
the atmosphere.
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MIACTUDONLUNPYHOLUME NMOKPbLITUA
AN MeTannos 1 cnnasoB

PLASTICIZING COATINGS
of Metals and Alloys

BEOPVPOBAHWE CTAJEA
BORATING OF STEELS

>

C Uenblo NOBEPXHOCTHOTO YMPOYHEHMS CTallb-
HbIX AeTanen MaLlMH U MHCTPYMeHTa, paboTaroLLmx
MPU MOBbIWEHHBbIX CTAaTUYECKUX M OUMHAMUYECKMX
Harpy3kax, B VIBTO YpO PAH paspabotaHbl Tpu
TEXHOMOTMN XWAKOCTHOrO GopupoBaHus: Bopupo-
BaHue B pacnnase Oypbl, 60pupoBaHMe B pacnna-
BE Xriopuaa KanbLms, Uknudeckoe GopuposaHue B
pacnnase xropuaa Kanbuus.

XnaokocTtHoe 6GopupoBaHne onpoboBaHO Ans
cTanein: KOHCTpYKUMOHHbIX (20, 45, 40X, LWX15);
WHCTPYMEHTaNbHbLIX ANS XONOAHOM Aechopmauum
(Y8A, 9XC, XBI', X12®1); MHCTpyMEHTanNbHbIX ANs
ropsiuen gecopmanm (5XHB, 4X5MOC, 3X2B8).

BopupoBaHHble cTanu obnapatot B 2-10 pa3 no-
BbILUEHHOW M3HOCOCTOMKOCTBIO MPU 3HAYUTENbHBIX
yOenbHbIX [aBMEHUsX, NpU TPEHUM CKOMbXEHUS,
abpasnBHOM U ruapoabpasBHOM W3HALLMBAHWM
B pasnnyHbix arpeccusHblx cpegax (10% HCI,
30% H2S04).

Mpumepbl yBenuyeHUs cpoka cnyxObl 6o-
pVpOBaHHbIX AeTanei MalWH U UHCTPYMEHTa:
LITAMMOBbLIN MHCTPYMEHT XOMOLHOM W ropsyen
ne-opmauyum — ot 2 go 10 pas; npecc-popmbl
ONs NPeccoBaHMs Cbinyynx maTtepuanos — B 2-3
pasa; BOSIOYWIIbHbIA U HAKaTHOW MHCTPYMEHT — B
2-10 pas; getanu HedpTsHOro 060pyAOBaHNA — B 2-4
pasa; feTanu pacnblnmBatoLLmx POPCYHOK B YCIO-
BMSX MPOM3BOACTBA MMHEpPanbHbIX YAobpeHun —
OT 2 [0 4 pa3; feTann TeXHOMOrMYECKO OCHACTKM
- 0o 10 pa3; getanu MaLmH U MexaHu3moB, pabo-
TaloWwmx B abpasnBHbIX YCNoBMSX — OT 2 A0 6 pas;
[eTanu NUTbEBbLIX MaLUKH W Npecc-popm Ans nu-
Tb! LUBETHBIX METANSIOB W CNNaBoB — 40 5 pas.

Cebectonmoctb GopupoBaHus coctasnseT 10—
20 % oT nepBOHaYarnbHO CTOMMOCTM LeTanen.
CblpbeBble COCTaBnALWME HeaedULUTHbIE, Npo-
n3BoasaTcsa B Pocoun.

Three technologies of liquid borating have been
developed at the Institute of High Temperature
Electrochemistry for surface strengthening of steel
parts of machines and tools operating under high static
and dynamic loads: borating in borax melt, borating in
a calcium chloride melt, and cyclic borating in a calcium
chloride melt.

Liquid borating has been tested on structural steels
(20, 45, 40X, LLIX15), tool steels for cold deformation
(Y8A, 9XC, XBI, X1291) and tool steels for hot
deformation (5XHB, 4X5M®C, 3X2B8).

BbITSKHON MyaHCOH
(cTanb Y8A), ponuku
ANS HakaTki pe3bobl
(cTanb X12M).

Draw punch (Y8A steel),
thread rollers (X12M
steel).

The wear resistance of borated steels is 2 to 10
times higher under considerable specific pressures,
at sliding friction, and abrasive and hydroabrasive
wear in corrosive media (10% HCI, 30% H2S04).

The cost of borating accounts to 10-20% of the
initial cost of parts. The raw materials are available
and are produced in Russia.
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PaspaboTaHa TexHOMOMs MOLrOTOBKM MOBEPXHOCTM
TPyAHOAEhOpMUPYEMbIX MaTepuarnos, npeanonararo-
Las HaHeCeHMe NOACMAa30UHbIX METANMYECKUX Mna-
CTUCPULMPYHOLLX MOKPBITUN (MEOHbIX, LIMHKOBBIX, Of10-
BSHHbIX, CBUHLIOBbIX, CepebpsHbIX) 13 pacrriaBfeHHbIX
COnelt MeTooM KOHTaKTHOro obmeHa npu 450-700°C,
BPEMEHW BbIAEPXKKN 3-5 MUHYT, TOMLMHE NOKPbITUS
5-15 MKM.

Morty4eHHb e NOKpPb MYS MOTYT Ob IMb MCMOMNbL30BaHbI:
* 1PN XOrIoHOW JechopMmaLm MeTanmnos, cranen u

CMnaBoB

- ryBOKOW BbITSIKKE, LLUTAMMOBKE, MHOTOMEpPEeXoa-

HOM KOPOTKOOMPABOYHOM BOSIOHEHMM;

- B MPOM3BOACTBE KPENEXHbIX M3AENWIA METOLOM

XOOAHOW BbICAKM FONIOBOK W HaKaTKV pe3bbbl BMe-

CTO ropsiYen BbICAAKW 11 TOHEHMS, UCTIONB3YEMbIX B

MaLUMHOCTPOEHMM 1 MeTanmnoobpabaTtbiBatoLLelt

MPOMBILLIIEHHOCTY;

- B y31aX TPeHWst MEXaHWU3MOB (MOALLMMHMKA CKOITb-

XEHUS);

* 1S MOATOTOBKM MOBEPXHOCTW antOMUHMS, TUTaHa,

LIMPKOHIS! 1 CMNaBOB Ha X OCHOBE K Manke;

*C LEnbio 3ameHbl JOPOrOCTOAWMX U AeDULUTHBIX

MeTarnroB Ha boree AeLuesble B pasnnyHbIX YCTPOW-

CTBax.

MOKPbITUS, MONYYAEMBIE KOHTAKTHBIM OEMEHOM
13 PACMNNABOB COJNEW.

COATINGS OBTAINED BY CONTACT EXCHANGE
FROM MOLTEN SALTS.

MeTtann MeTann ocHoBbI M3aenus

MOKPbITUS

Cu Al, Ti, ux cnnasbl, Zr, Nb, Ni, Cr, Huxpombl, ctanu
Ag Zr, Ti, ux cnnasbl, Ni, X18H10T

Zn Zr, Ti, Nb, Al, cnnasbl Al, Ti

Sn Zr, Nb, Cu, cnnasbl Cu, cTanm

Pb Zr, Cu, Ti, Al, cnnassl Ti, Al, ctanu

Ni cranm

Cu-Sn Ti, cnnasbl Ti

Cu-Zn cranv

Coating Base metals to be coated

metal

Cu Al, Ti, and alloys based thereon, Zr, Nb, Ni, Cr, nichromes,
steels

Ag Zr, Ti, alloys based thereon, Ni, X18H10T

Zn Zr, Ti, Nb, Al, alloys of Al, Ti

Sn Zr, Nb, Cu, Cu-based alloys,steels

Pb Zr, Cu, Ti, Al alloys of Ti, Al steels

Ni steels

Cu-Sn Ti, Ti-based alloys

Cu-Zn steels

A technology for preparing the surface of hard-to-
deform materials has been developed that envisages
the deposition of sublubricating plasticizing metal
(copper, zinc, tin, lead, and silver) coatings from molten
salts by the method of contact exchange at 450-700°C,
the exposure of 3 to 5 minutes, and the coating thickness
of 5t0 15 um.

The coatings have the following applications:

+ cold deformation of metals, steels, and alloys
- deep drawing, forging, and multistage plug drawing;
- manufacture of fasteners by the method of cold
heading and thread rolling instead of hot heading
and turning, which are used in machine-building and
metal-working industries;
- friction units (sliding bearings);
* surface preparation of aluminum, titanium, zirconium,
and alloys based thereon for brazing;
*replacement of expensive and scarce metals by
cheaper metals in various devices.

£ R

el

W3genus, nonyyeHHble METOAOM XOMOAHOM AedopmaLinu.
Articles manufactured by cold deformation.
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CMocoB NONYYEHNA 3ALLTHBLIX MOKPbLITUIA
Ha pa3BUTbIX NMOBEPXHOCTSIX,
B nopax u gedektax MmeTannnyeckux nsagenui

METHOD FOR PROTECTIVE COATINGS
on Developed Surfaces,

TEPMOONPDPYI3NOHHOE ULWHKOBAHUE
THERMODIFFUSION ZINC-PLATING

) @ g

TepmoaunddyanonHoe LHkooe (TAL) nokpbiTue,
Mony4aeMoe B MOPOLLKOBbIX CMECSX, MOXET ObITb UC-
MoNb30BaHO ANS 3aLMTbl CTanbHbIX U3AENWI, Tpyo,
KpEenexHoro Marepuana OT KOppo3un B atMocdep-
HbIX YCMOBMSIX, arpeCCuBHbIX Cpedax, NOBbILLEHMS
AKCMyaTaLMOHHbIX XapaKTEPUCTVK AETane.

Cnocob HaHeceHuss TOLL nokpbiTs ABnseTCS
npakTyeckm 6e30TxoaHbIM U obecneynBaeT paBHO-
MEPHOCTb NOKPbITIS MO BCEN MOBEPXHOCTW U3aenus.
loKpbITHE LLEPOXOBATOE, CBETNO-CEPOE, COCTOUT B
OCHOBHOM W3 Xene3oumHkoBon d-thasbl, cogepxa-
wei ot 7 8o 10% xenesa. KoppoanoHHasi CTOMKOCTb
B 2-4 pa3a NpeBbILIAET ranbBaHU4ECKoe U ropsiyee
LIMHKOBaHVeE.

TexHonoruss xapaktepusyetcs crieayoLmMmn
napameTpamu:

* MOKPLITUIO  MOABEPratoTCa  M3denms U3 yrme-
POAMCTOM CTanm 06bIKHOBEHHOIO Ka4eCTBa, U3 Kade-
CTBEHHOM KOHCTPYKLIMOHHOM YIIepoanCTOi, a Takke
HW3KONErmpoBaHHOW CTanu, YyryHa;

* BpeMSI LMHKOBaHUS Ha TonmHy 15-30 Mkm — 1 vac
npu Temnepatype 390-430°C;

* KOPPO3WOHHAs CTOMKOCTb OLMHKOBAHHbBIX W3O
Npw ToNLWWMHe NoKpbITUS 30 MKM — 25 e,

* TepMoAnhHY3MOHHOE  LIMHKOBaHWE W3LENuiA BHe-
[PEHO B NMPOW3BOLACTBEHHbIX YCIOBUSX HA YCTaHOB-
Kax Nepyroan4ecKoro AencTams.

NMPEMMYLLECTBA

* [Tp¥MeHeHWe BbICOKOAMCNEPCHOTO LIMHKOBOMO MO-
POLLKa Ans Lenen TepMoanddy3mMoHHOMo LIMHKOBa-
HWS pe3bboBbIX AeTanen ynyylwaeT KavyecTBo LyH-
KOBaHMS 1 YMEHbLUIAET pacxof NopoLUka LyHKa (ro
CpaBHEHMIO ¢ nopoLuKkamu unHka MU-1 - ML-4).

*[lo cpaBHeHWO €O cTaHgapToMm BenukobputaHum
TEXHOMOIMS MpedycMaTpuUBaeT COKpalleHue pac-
X04a NOpOLUKa LMHKA Ha TOSLLUMHY LIMHKOBOrO Mo-
kpbiTns 30 MKM B 2 pa3a.

* TexHonorus npeaycMaTpuBaeT 3aMKHYTbIN LMK UC-
Mornb30BaHUst Cbipbsi. [A30BbIX U MbINEBbLIX BbIOPO-
COB B aTMoc(epy Her.

The themodiffusion zinc (TDZ) coating, which is
deposited in powder mixtures, can be used for protection
of steel products, tubes and fasteners from corrosion in the
atmosphere and corrosive media and for improvement of
service characteristics of parts.

The method for deposition of the TDZ coating is virtually
waste-free and provides a uniform coating on the whole
surface of products. The coating is rough and is light-gray in
color. It consists mainly of the iron-zinc d-phase containing 7
to 10% of iron. The corrosion resistance is 2 to 4 times higher
than that of galvanized and hot-dip galvanized coatings.

The technology is characterized by the following
parameters:

+ the coating is deposited on products made of common-
quality carbon steel, quality structural carbon steel, low-
alloyed steel or cast iron;

* The plating time to obtain a 15—30 pm thick layer is
1 hour at a temperature of 390-430°C;

« the comosion resistance of zinc-plated products with
30 um thick coatings is 25 years;

+ thermodiffusion plating of products is realized in the
industrial scale on batch operation installations.

ADVANTAGES

+ Theuseofasuperfinezincpowderforthermodiffusion
zinc-plating of threaded parts improves the quality
of galvanization and allows the consumption of the
zinc powder to be decreased (as compared to the
consumption of MU-1 - ML-4 zinc powders).

+ With respect to the relevant British standard, the
technology provides a two-fold reduction in the zinc
powder consumption for 30 um thick coatings.

* Raw materials are used in a closed cycle. The
technology is free from gas and dust emissions to
the atmosphere.

Hetanu (C1-3 — ctanb 20) Parts made of Steel 3 and Steel 20
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Pores and Defects of Metal Workpieces

Co3aaH BbICOKOTEXHOMOTMYHbBIA METOA HaHECEHMs CBEPXTOHKUX e
3alUTHbIX I'IOKprTVIIZ Ha OCHOBE WMOHOMMA3MEHHON TEXHOMOrUM Ans
KOHCepBaUnn 1 oNNTENbHOINO XpaHeHUA NaMATHUKOB UCTOPUK W KyTlb- i
TYpbl, B TOM YMCIe apXeonorm4ecknx HaxoaokK. —

)

A high-technology method has been developed for deposition of ~.
ultrathin protective coatings based on ion plasma technology for \_ )
preservation and long-term storage of historical and cultural monuments
and archeological finds.

MpeanoxeH METOL MOBLILLEHUS TEXHOMOMYHOCTN HAHECEHNS MOKPbITHS
Ha MOPUCTbIE METANMMYeckne nNpeaMeThbl U MOBLILLEHNS HAAEXHOCTW No-
KpbITS. PesynbTtar gocturaetcs B cnocobe KOHCEpBaLMM METaNMYeCcKnxX
W3AEnuiA, BKIIOYAOLLEM MOATOTOBKY, BakyyMHOe obe3raxuBaHue noBepx-
HocTv m3penus npu gasnedun 104-10° IMla u Temnepatype ot 200°C go
600°C, HacbllieHe NOBEPXHOCTW U3LENNS OpraHMYecKUMU Wunn Heopra-
HUYECKMMU ra30006pasHbIMK BELLECTBAMM, MOMMMEPU3aLMIO ra30006pasHbIX
BELLECTB B Na3me TNEKLEro paspsga NoCTOSHHOIO Ui NEPEMEHHONO ToKa
6e3 goctyna Bo3ayxa. llocne nnasmeHHON nonumepusaLn razoobpasHbix
BELLECTB Ha NOBEPXHOCTb M3AENUS MOXET LOMOMHUTENbHO HAHOCUTLCA 3a-
LNTHOE NOKPbITWE U3 OPraHMYeCcKoro nonmvepa.

OnmcaHHbI cnocob no3BoNsSET KOHCEPBMPOBATb ANS ANMUTENBHONO XpaHEHUs MeTannnyeckue usnenus
pasHOro cocTaea, umeloLne 6onbLLOe KONMYECTBO NOP M MUKPOTPELLWH. MonrMepu3auns B nnasme — Tex-
HOMOTMYHBIA CNOCOD HAHECEHWs MOKPbITIS, NOCKOMBKY MPoBOANTCS Ge3 HapyleHus Bakyyma. [a3oobpas-
Hble BeLLecTBa 061afatoT BbICOKOW NPOHIMKaLOLLEN CNOCOBHOCTbIO MO CPABHEHUIO C pacTBOpPaM NOMMMEPOB,
NO3TOMY Ny4Lue 3anonHAKT TPYAHOZOCTYMNHbIE NOPbI M AedeKTbI HA NOBEPXHOCTM.

Amethod has been proposed to increase manufacturability of coatings deposited on porous metal workpieces
and to improve the coating performance reliability. The method involves preservation of metal parts, comprising
surface preparation; vacuum treatment of substrates at a pressure of 10 to10® GPa and at a temperature
of 200°C to 600°C; saturation of substrate surface with organic and/or inorganic gaseous substances; and
polymerization of gaseous substances in glow discharge plasma of direct or alternating current with no air
admission. After plasma polymerization of gaseous substances, a protective organic polymer coating can
be deposited additionally. The method allows metal workpieces of various compositions and having a great
amount of pores and microcracks to be preserved for long storage. Plasma polymerization is a feasible method
of coating deposition technology because it is carried out with no deterioration of vacuum. Gaseous substances
possess a high penetration power as compared to polymer solutions, so they better fill in hard-to-reach pores
and defects on the surface.
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EXHOJTOrMA TEPMOMEXAHWUYECKOW OBEPABOTKN

T
C 3aKankor B BOA0OBO3AYLIHON cpefe
THERMOMECHANICAL PROCESSING TECHNOLOGY
with Quenching in Air-Water Mixtures

Crnocob NMoBbILLUEHNA NMPO4YHOCTWA
MeTannn4yecknx n3aenni

METHOD FOR IMPROVING STRENGTH
of Metal Components

Pa3paboTaHbl Hay4Hble OCHOBbI, U MpeasIokKeH
cnoco® MOBLILEHUS MPOYHOCTW U3Zenuin, npea-
Ha3HaYeHHbIX ANS 3KCmiyaTauun B YCrOBMSX 3KC-
TPEManbHbIX MEXaHN4YECKUX 1 TENNOBbIX Harpy3oK.
Cnocob ocHOBaH Ha (hOpMUPOBaHWM Ha NOBEPXHO-
CTW YMPOYHSIOLLEro Cros M3 MaTepuasnos, B KOTO-
PbIX BO3HWKAKOT BbICOKME MEXATOMHbIE CUIbl CBA3M
3a cyeT BO30YXAEHWS SNEKTPOHHON CUCTEMbI MaTe-
puana nog gencrtarnem paboyen Harpysky.

Pa3paboTka ocHoBaHa Ha hopMUPOBaHMM Ha no-
BEPXHOCTW WU3LENNiA YNPOYHSIOLLEro Crnos U3 Tsxe-
NOEPMUOHHBIX COEAUHEHUI Liepns C ANIEMEHTaMK
HIA-IVA rpynn MNepuognyeckon cuctembl Co CTene-
Hb}0 KOBAINEHTHOCTI B XMMUYECKON CBSA3WN aTOMOB OT
0,3 po 0,7 unu ¢ nepexofHbIMU MeTasnamm ¢ 3anori-
HEHHO UK BIM3KON K 3anOSHEHMIO d-3NEKTPOHHON
obonoykoit. Pe3koe Bo3pacTaHie MexaTOMHbIX CUIT
CBSI3W B YKa3aHHbIX MaTepuanax cBzaHo ¢ BO30yx-
AEHNEM WX 3IEKTPOHHOW NOLACUCTEMBI N0 AENCTBM-
em paboyen Harpysku. [ns usgenuit, ucnbiToiBaro-
LMX LMKIMYECKE U UMNYNBCHBIE HArpysKk1, BPEMs:
penakcaLum aneKTPOHHOM CUCTEMbI JOMKHO NPEBbI-
LaTb WHTEpBan BPeMeHW Mexzay BO3OeiCTBUSMM.
YCTanocTHbIe UCMbITaHUs ONbITHBIX 06pa3LoB nona-
TOK komnpeccopa aBuagsuratens MC-90A, nokpbl-
Tbix coeuHernem CeCu,Si,, nokasanu nosbilleHne
nx pecypca bornee yem Ha nopsgok. PaspaboTka
MOXeT ObITb MPUMEHEHa B aBWaCTPOEHUM (aBura-
TENU neTaTesibHbIX annapaTos), MaLLMHOCTPOEHUH,
CTaHKOCTPOEHWM, MPW U3rOTOBINEHWUN U3LENNA C no-
BbILUEHHbIMM TPEBGOBAHWAMM K MPOYHOCTMU.

Scientific basis has been developed and a
strengthening method proposed for components
intended for operation under extreme mechanical
and thermal loading. The method is based on the
formation on the surface of a hardening layer from
the materials with high interatomic bonding forces
caused by the excitation of the electron system of
the material under the effect of the working load.

The development is based on the formation on the
surface of a strengthening layer of cerium heavy-
fermion compounds with elements selected from the
[1IA-IVA groups of the Periodic Table, with covalence
in the chemical bonding of atoms of 0.3 to 0.7, or
transition metals with a filled or nearly filled d-electron
shell. The sharp increase of the interatomic bonding
forces in these materials is caused by the excitation
of their electronic subsystem under workload. For
workpieces exposed to cyclic and/or pulse loads,
the relaxation time of the electronic system should
not exceed the time between loads. Fatigue tests
of prototype aircraft engine compressor blades
coated with CeCu,Si, compound showed a more
than tenfold increase in their lifetime by more than a
factor of 10. The development can be used in aircraft
construction (aircraft engines), machinery, machine
tools, and in manufacturing articles of high-strength
performance.
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Pa3paboTaH HOBbI1 CNOCOD TePMOMEXaHUYECKON
obpabotkn (TMO) meTannmMyeckux U3aenui, BK-
YaLMA Co3daHne OXMaxgatoLwmx cpeg ¢ perynu-
pyeMbIMK  TENNO(U3NYECKAMU  CBOACTBAMKU NS
yNpaBneHUs MHTEHCUBHOCTbIO OTBOAA Temna npu
Tepmoobpabotke. PaspaboTka MaTemaTnyeckux
MoZernen npoueccoB TennoobmeHa npu TepMoob-
paboTke METannM4Yecknx M3genuii BOOOBO3AYLL-
HbIMW Cpedamm C 3afaHHbIMK TENNoMU3NYECKUMU
CBOWCTBaMM MoKasana BO3MOXHOCTb MPOM3BOAMTb
HaCTPOWKY W PErynnpoBaHne pexmmoB Tennoobme-
Ha, YTO B YaCTHOCTM MO3BONSET 0TKA3aTbCA OT Npu-
MEHEHWS1 arpecCuBHBLIX W JOPOrOCTOSLLMX OXJlax-

[atoLLmX cpeq.

o s dadeng fanny
Idle rollers J

Cxema TMO
Thermomechanical treatment scheme

Pa3paboTka OCHOBaHa Ha BO3MOXHOCTU perynu-
POBAHNS MHTEHCMBHOCTM OTBOAA Tenna CTPYWHbIM
NOTOKOM B 3aBUCUMOCTM OT TMAPOANHAMUYECKNX
YCrOBUW U1 TENOMU3NYECKUX CBOUCTB OXMaxaaro-
e cpedbl 3@ CYET KOHLEHTpauuM W pasMepoB
ra3oBbIx 06pa3oBaHWi (My3bIPbKOB) C Y4ETOM KaBW-
TaLMOHHOW NpupoAbl XuakocTu. Mpouecc oxnaxae-
HWS B TEXHOMNOTMSX TepMuyeckoin 06paboTku meTarn-
NIMYECKNX U3OENUIA OCYLLECTBNSETCS KOMMAKTHOM
4acTbto CTPYMHOMO NOTOKa BOAbI, MPW 3TOM CYUTaET-
CSl BO3MOXHbIM B OCHOBHOM CTPYMHOM NOTOKe BOZb!
perynupoBaTb KOHLEHTpaLuio ra3oBomn asbl (BO3-
LYX W napbl XMAKOCTW B BOAE).

426067, r. WxeBck, yn. T. bBapam3uHo#, 34
WHcTuTyT npuknagHon mexanukn YpO PAH

Achallenging issue in the field of thermomechanical
processing (TMP) of metal products is the
development of new hardening methods and the
creation of new cooling media with controlled thermal
properties to be used for heat intensity control during
thermal treatment. The developed mathematical
models of the heat transfer processes during thermal
treatment of metal products in air-water mixtures
with predetermined thermophysical properties have
allowed the heat-transfer conditions to be controlled
and adjusted, which particularly makes it possible to
forgo the use of aggressive and expensive cooling
media.

O6pasLibl yNpoYHSEMbIX 13aenuii
Product samples to be treated

The development is based on a possibility to
regulate the heat flow intensity with the jet flow
depending on the hydrodynamic conditions and
thermophysical properties of the cooling medium via
controllable change in the concentration and size of
gaseous bubbles, considering the cavitation nature
of fluid. The process of cooling in the technology of
heat treatment of metal products is realized by the
compact part of the jet stream of water, with gaseous
phase (air and vapor in the water) concentration
being controlled in the main jet stream.
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Crocob N3MEJIbYEHA OTXO0O0B
TBEpAbIX CMaBoB

METHOD FOR CRUSHING
Hard Alloy Wastes

B ropHopyaHoi n MeTannoobpabaTbiBaiolieit NpoMbILeHHOCTN obpa3yeTcs Gornblioe KOnM4ecTBo
OTXOAO0B TBEPLOrO CMnaBa, COAEPKALLEro LieHHble pefkue meTannbl. MepepaboTka 0TxogoB Tpebyer ux
npesBapuTeNbHOMO M3MENbYeHMS. 13-3a BbICOKOY TBEPAOCTM M MPOYHOCTY MaTEpHana n3MenbyeHe SBRseTcs
Manonpou3BOANTENbHbIM NPOLIECCOM, COMPOBOXAAILLMMCS BbICTPbIM M3HOCOM APOBUIBHOMO 060PYA0BaHUS.
HacToswas paspaboTka HanpasneHa Ha yCTpaHeHe HeA0CTaTKOB CYLLECTBYHOLLENA TEXHONOMN U3MENbYEHUS.

The mining and metal-working industry involves the formation of a great amount of wastes containing valuable
rare metals. Waste processing calls for preliminary crushing. Crushing is an inefficient process accompanied
with a rapid wear of the crushing equipment. The proposed development is intended for elimination the existing
crushing technology limitations.

HoBuaHa pa3paboTku 3akmoyaeTcs B TOM, YTO M3MENbYEHMIO NOLABEPraeTCs TBEPAbIV CMNaB, HarpeTblil Ao
TEMNepaTypbl BbILLE TOYKM CONMAYCa AaHHOTO MaTepuana, Koraa TBepAOCTb W MPOYHOCTb Er0 YMEHbLIAETCS
[0 BECbMa MasblxX 3HaYeHWi1. TeXHOMOrS 3MenbYeHNs NPocTa U MOXET ObITb peann3oBaHa Ha CTaHAapPTHOM
obopyaoBaHum.

Novelty of the development comprises the hard alloy crushing, when material is heated up to a temperature
higher than the solidus point of a given material, whereas hardness and durability of the material is reduced to
rather small values. The crushing technology is simple and can be realized using standard equipment.
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SKCMNEPUMEHTAJIbHbII KOMIMJIEKC gnsa nccnegoBaHus
MeXaHU4ecKoro noBegeHns MarHUTOPeosIorM4eckmx 3flacToMepoB

EXPERIMENTAL COMPLEX for Studying Mechanical Behavior
of Magnetorheological Elastomers

l

OKCnepuMeHTanbHbIN KOMNIEKC cosgaH Ha 6ase ucnbitatensHoi MawwmHel FS-100CT (Benukobputanus)
W BKItoYaeT B cebst COBCTBEHHO MCMbITATENBHYIO MaLLMHY, BIOK NUTaHWS SNEeKTPOMarHuTa C BbINPSAMUTESNEM,
3NEKTPOMArHuUT C 3a30pOM ANs pa3MeLLEHs UCTbITyeMoro obpasua, CUIou3MepUTenb 1 CUCTEMY PETUCTPaLUK.
Komnnekc no3sonser uccrenosatb MarHUTOpPeosiornyeckue Matepumarbl NPy pasnnyHbIX BUOAX HarpyxeHus B
MarHUTHOM none uHaykumen o 1,2 Tn u gaeT BO3MOXHOCTb aBTOMAaTU3MPOBaTh NPOLLECC MOSTyYeHNUs JKCe-
PUMEHTANbHbIX AAHHBIX MPU UCTIBITAHUSX HA PaCTSHKEHWE C MOCTOSHHOWM CKOPOCTbHO AeOPMUPOBAHNS, NON3Y-
4YeCTb 1 penakcaLyito HanpshkeHui ¢ HaMoXEHUEM 1 CHSTEM MarHUTHOTO NONS C LieMbto OLIEHKY ero ynpasnsio-
LMX BO3AENCTBIN Ha HAaNPsKeHHO-AedhopMMpyeMoe COCTOSIHNE MarHUTOPEONOrMYeCcKoro afiactoMepa.

An experimental complex has been developed using a FS-100CT testing
machine (UK) as a basis. It includes the testing machine, a power supply
unit with a rectifier for an electromagnet, the electromagnet with a gap for the
sample to be tested, a force measuring device, and a data-recording system.
The complex can be used to study magnetorheological materials under different
loading conditions in the magnetic field up to 1.2 T and allows automatization of
the experimental data recording process. The experimental data are obtained
OKCMIEPUMEHTATTBHBII KOMMTIEKC A7 during tensile tests at a constant deformation rate and during creep and stress
ﬂ;:g:}:‘:@“Brli;:““;;’?gﬁgm)fZH(SQT%%MHMT relaxation tests in the magnetic field applied and removed, which makes it
(2) ¢ 3asopow s paamewerus uensiryenoro POSSIbIE 1o evaluate and control the effects that the magnetic field causes on the

obpasua (3), cunouamepurerns (4) n cuctema  Stress-strained state of magnetorheological polymers.
peructpauum (5).

Experimental complex for testing magnetic [MapameTpbl 3MEPeHUs Curbl U NepeMeLLeHni cneayrowme. Cunouname-
polymers: (1) a power supply unit with pUTENb XapaKTepu3yeTcst ANCKPETHOCTLIO namepeHuit B 0,01 H ¢ norpeLw-
a rectifier; (2) an electromagnet with a 01H U .

gap for (3) a sample to be tested; (4) a HOCTbI0 M3mepeHns younua 0,1 H. Mawepenne Aedopmauui BegeTcs no
force measuring device; and (5) a data nepeMeLLeHNo 3axBaToB ¢ abCoMOTHON NOMPELUHOCTLI0 NO3WLMOHWMPOBa-
recording system. Hus 0,01 mm. Cuctema peructpaLmm BKIKOYaeT B cebst KOMMbOTEP € Mpo-

rpaMMHbIM 0BecreyeHreM, No3BONSIOWMM 3adaBaTb HeOBXoauMyHo Mpo-
rpaMMy WCTbITaHWIA C NPEACTaBfeHMEM Pe3ynbTaToB B Bie Auarpamm
nechopmmpoBaHus B Tpebyemblx koopanHaTtax. KOHCTpYKUmMs MarHuTa no-
3BonseT gedopmmupoatb 0bpasubl ¢ 6asorn 20 mm Ha 200% B oagHopoa-
Kpyissie «rarpyaka - pasrpyaka» Matepuana — HOM TlOMe MHAYKLMEN Ao 1:2 Tn. Komnnekc MOXET HaWTW NPpUMEHEHVE B
BICON] (407Fe, 5% TW): 1063 MariTHoro yayuHo-MecriefjoBaTenbekoit MpakTitke Mpi paspaBoTke paarniuqHbIx peLien-
none12Tn. R TYP MarHUTOPEONOrMYeCkMX dNacToMEPOB 1 OLEHKE UX AethopMaLOHHO-
Load — unload curves of the BK-FM material ~ CMTOBbIX PEAKLMIA Ha MPUNOXEHHOE MarHUTHOE norie. YpoBeHb pa3paboTku
(40%Fe, 60%TM): (1) without magnetic field;  OMPEAENAETCA HOBOWM TEXHUYECKON BOIMOXHOCTLHO 0DECTIEYEHNS CIOKHBIX
(2) with the magnefic field of 0.3 T, (3) with the - neymoB HarpyKeHsi ¢ aBTOMATU3MPOBAHHON 3annChi0 Pe3yrbTaToB MC-
magnetic field of 0.75 T, (4) with the magnetic o o o

fieldof 1.2 T, MbITaHMI C BbICOKOW TOYHOCTLIO U3MEPEHNI.

Force and displacement measurement parameters are as follows. The force measuring device is characterized by a
sampling interval of 0.01 N, with a measurement error of 0.1 N. Deformation measurements are taken for moving grips,
with an absolute positioning error of 0.01 mm. The registration system contains a computer with the software that provides
a required testing program and makes it possible to present data in the form of deformation diagrams in the required
coordinates. The magnet structure allows 20-mm-based samples to be deformed by 200% in the homogeneous magnetic
field, with an induction of up to 1.2 T. The experimental complex can find application in the research practices to develop
various formulations of magnetorheological elastomers and to evaluate their strain-strength responses to the applied
magnetic field. The level of the complex development is determined by new technical feasibilities for complex loading modes
and automated recording of test results with high-precision measurements.
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NMHEBMOTPAHCIOPTHOE OBOPYOBAHUE
ANs meTannypruav

THE PNEUMATIC TRANSPORT EQUIPMENT
for Metallurgy

KOHTYPHBbIE TEMNJ10BbIE TPYBbI
LOOP HEAT PIPES

CosmecTHo ¢ OO0 «HoBble TexHonorv B MeTannyp-
My paspaboTaH aBTOMATU3MPOBAHHBIA KOMMMEKC WH-
KEKLMOHHOTO 1 TopkpeT-06opyaoBaHus. ObopynosaHune
npegHasHayeHo ans obpaboTku pacnnaBoB LBETHbIX U
YepHbIX METaNNOB NOPOLIKOOOPa3HbEIMKA MaTepuanamu n
HaHeCeHMs OrHeynopHbIX MOKpbITUA. Co3gaHne u ocBoe-
HWe KOMMeKca HOBOTO MHXEKLMOHHOTO 06opyaoBaHus 1
TexHonorui otTMeyeHo npemueit MNpasutenscrea PO B 06-
nacTu Hayku n TexHuku 3a 2008 rog,.

B WHcTutyTe Tennogmankn YpO PAH cosgaHbl opurHanbHble BbICOKO-
ahdhekTUBHbIE ABYX(hasHble TennonepeaatoLLe yCTPOMCTBa — KOHTYPHbIe
Tennosble Tpybbl (KTT), paboTatowme no 3aMKHYTOMY WCnapUTENbHO-
KOHAEHCALMOHHOMY LMKITY C UCNONb30BAHUEM «KAMWUINSPHOrO» MEXaHu3-
Ma npokayky TennoHocuTens. MowHOCTb 1 TennoBasi npoBoauMocTb KTT
B 2 pa3a NPeBOCXOAAT aHaNOrMyHble XapakTepuCTUKM 06bIYHbIX TENMNOBLIX
TPy Takux e pasmepos.

Original high-efficient two-phase heat-transfer devices—loop heat
pipes (LHPs)—operating in a closed evaporation-condensation cycle
with capillary pumping of a working fluid, have been created at the
Institute of Thermal Physics. Capacity and heat conductivity of the
LHPs are twice as much as similar characteristics of conventional
LHPs of the same sizes.

Automated complex of injection and throwing jet
equipment for ferrous and non-ferrous metals melts
treatment with powder materials and for refractory coating
deposition has been developed by the Institute of Metallurgy VkKeKumOHHas! ycTaHoBka HTM-01
of the Ural Branch of Russian Academy of Sciences in C 4-WA BbIXORAMM ANIA MaTepuana.
collaboration with OOO Novye Tekhnologii v Metallurgii NTN-01 Injection equipment with four oufiets.
(New Technologies in Metallurgy) Company.

KTT moryT ncnonb3oBaTtbCs B kKa4ecTBe TennonepeaatoLlero 3seHa ais
CUCTEM TEPMOPErYNMPOBaHUS, HarpeBa u OXNaX4eHWs pasnuyHbiX 06b-
€KTOB, B TOM YWCIE HACTOMbHBIX X MOBUIBHBIX KOMMBIOTEPOB, KOMMbIO-
TEPHbIX CEPBEPOB, OOLEKTOB A3POKOCMUYECKON TEXHWKW. YCTpoicTea
LOMYCKaKT LUMPOKE BO3MOXHOCTM Af1S pasnnyHbIX KOHCTPYKTUBHbIX BO-
NMOLLEHMIA, COXPaHsoT paboTocnocobHOCTL Npu MtobON opueHTauun B
none Cun TSXKECTU U B HEBECOMOCTY.

O60pyaoBaHWe OCHALLEHO CUCTEMaMI BECOU3MEPEHUS W JO3UPOBaHUS, ap-
XvBauuei napameTpoB paboTbl U KONMYECTBA UHXEKTUPYEMOro MaTtepuana,
ANCTaHUMOHHbIM ynipaBneHnemM. ObopyaoBaHne MoxeT ObiTb M3rOTOBMEHO B
MOGMIMBHOM MCMONHEeHUU. KOHCTPYKUMS HarHeTaTens He WMeeT aHanoros B

t i Poccun n ctpaHax CHI. Acnonb3oBaHie aBTOMaTU3MPOBAHHOMO KOMINEKca
e WHXEKLIMOHHOIO M TOpKpeT-060pyaoBaHns obecneynBaeT 3HauMTENbHOE No-
BbliLLEHWe 3 dEKTUBHOCTM CTanenIaBunbLHOro NPOU3BOACTBA.

LHPs can be used as a heat-transfer link in thermoregulation systems, heating and cooling of different objects
including PCs, laptops, computer servers and aerospace equipment. The devices allow a wide variety of different
design embodiments, are capable of operating in any mode under gravity and in zero gravity conditions.

Sy,

The equipment incorporates weighting and batching systems, a backup

Sandd e o

TEXHUYECKME XAPAKTEPUCTUKW KTT OPERATING CHARACTERISTICS OF THE LHP system for recording working parameters and amount of injected material,
and a remote control. Portable versions of the equipment are available. The
LT I e el U LTS RO} U S supercharger’s design has no analogs in Russia and the CIS countries.
TepuoconpoTueneriue, “C/BT 002.02 U ENCE I Ko e The automated complex of injection and throwing jet equipment provides a
Pa6oyas Temnepartypa, °C -50...250 Operating temperature, °C -50...250 Mo6unbHas TopkpeT-ycTaHoBKa considerable improvement in the eﬁiciency of steel making.
PacctosHue TennonepeHoca, M 0,2...20 Heat transfer distance, m 0,2...20 :Imgl jm
[nameTp napo-u koHgeHcatonposoaa, Mm | 1...10 Diameter of a vapor- and liquid line, mm 1..10 Porta-ble-throwing jet equipment.
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OPUIMNMHAJBHOE YCTPOWCTBO A9 NEPEMELLMBAHNA
BbICOKO—, YNIbTPa- N HAHOAMNCNEPCHbIX NOPOLLKOB

A NEW DEVICE FOR MIXING
Finegrained, Superdispersed and Nanophase Powders

F’EHEPATOPbI CNHTE3-TA3A
SYNTHESIS GAS GENERATORS

B WHcTtutyTe metannyprm YpO PAH cosgaHo
opurMHanbHoe BMOpOa3paLyiOHHOe  YCTPOMCTBO
ANs NepeMeLLnBaHmns BbICOKO-, YIbTpa- U HaHoau-
CMEPCHbIX MOPOLUKOB C OAHOBPEMEHHbIM paspyLue-
HMEM KOHINOMepaLUMOHHbIX 00pa3oBaHuii (puc.),
3awumuieHHoe nateHtammn P®. Pabota yctpoiictea
OCHOBaHa Ha MopLuHeBOM adhdpekTe, NpoayLmMpye-
MOM MOPOLLKOBOW MacCoW, ABWXYLLEACS OTHOCK-
TENbHO CMECUTENBbHOM Kamepbl. 3a CYET CxaTus
BO34yXa B MOAMOPOLIKOBOM MPOCTPaHCTBE CO3Aa-
€7CS NHEeBMOYap NO NOPOLLKOBON Macce, KOTOPbIN
paspbIXNISET €€ 1 pa3buBaeT KOHrnomepaTbl.

A new vibroaeratic device for mixing fine-grained,
superdispersed and nanophase powders with
simultaneous conglomerate particles destruction
has been developed by the Institute of Metallurgy
of the Ural Branch of the Russian Academy of
Science and patented in the Russian Federation.
Experiments show that the device provides high
quality of mixing combined with remarkably high
productivity. Its performance is based on the suction
effect generated by the powder moving relative to
the mixing chamber. Air compression beneath
the powder causes a pneumatic impact upon the
powder bulk ensuring powder decompaction and

® (

B MHCTUTYTE XMMWW TBEPZOrO Tena COBMECTHO
¢ OAO BHUMMT u HMO «MALLMPOM» paspabo-
TaHbl reHepaTopbl BOAOPOA4A M CUHTE3-rasa npo-
nsgogutenbHocToto 4o 100 M*/yac. JocTurHyTbl
cregylolme napameTpbl pUGOPMUHTa: KOHBEp-
cust 98-99%, cenektnBHOCTb 92-95%, OTHOLLEHWE
H,/CO 2+2.5.

The Institute of Solid State Chemistry, in
cooperation with OAO VNIIMT and NPO
MASHPROM  research  organizations, has
developed hydrogen and synthesis gas generators
with productivity of up to 100 m3h. The following
reforming parameters were achieved: conversion
98-99%, selectivity 92-95%, H,/CO ratio 2+2.5.

NPUMEHEHWE
* Metannypris 1 xummn4eckast NPOMbILLIEHHOCTb — A1 MPOM3-

BOLCTBA BOAOPOLA PA3NMYHON YACTOTI.

* Hedbtexumus n nepepaboTka MonyTHbIX HETSHbLIX ra3oB B
CUHTETUYECKIE YrTIEBOLOPO/bI.

* MalwmnHOCTPOEHNE — ANS LEMEHTALN U3AENNUA U3 CTanu.

APPLICATION
* Production of different-purity hydrogen in metallurgy and

chemical industry.

* Petrochemistry and processing of casing-head gas to synthetic
hydrocarbons.

+ Cementation of steel products of mechanical engineering.

MPEMMYLLECTBA
* Hnskast MaTepranoemMKocCTb.
* KomnaktHoCTb 1 criabasi 3aBUCHMOCTb TEXHUKO-3KOHOMMHECKUX

conglomerates splitting.

(l_l - ..,_H;J\

L
R e
JU‘J IJ J““_ [encTaytoLLas ycTaHoBKa no nepepaboTke
L L MPUPOAHONO ra3a B CUHTE3-ra3

npoussopuTenbHocTbio 100 Ky6. miac. rokasaterneii oT MacluTaba Npou3BOACTBa.
Operating facility for conversion of natural gas into * 20-40°
F F synthesis gas with productivity 100 moh. 30-40% 9KOHOMMS Cbipbsi MO CPABHEHWIO C TPaANULMOHHBIMM
¥ ¥ MeToAaMu nepepaboTKm.
g1 12 MPENMYLLECTBA p < * Paclumpenme Cbipbesoii 6asbl IPOM3BOACTBA 3a CYET UCMOMb-
vt it | YcTpoiicTBo 06ecneynBaeT BbICOKOE KavyeCTBO CMe- Boagyx 30BaHusi ManoaebuToBbIX ra3oBbiX MECTOPOXAEHUIA unu 6uo-

-,d—-_'l—'—“"*"“—"r-f_ s LUMBAHWA NpY YBENUYEHUN NPOU3BOAUTENBHOCTH. rasa.

* YnyuyLleHre aKomnorm4eckoin 06CTaHoBKM 3@ CYET CyLLEeCTBEH-
HOro CHKEHWS BbIOPOCOB AMOKCMAA yriepoaa.

* ADVANTAGES

* Low materials consumption.

+ Compactness and weak dependence of technical and economic
indices on the scale of production.

+30-40% saving of feedstock as compared with conventional
processing methods.

* Expanded raw materials supplies owing to utilization of low-
yield gas fields or biogas.

* Improvement of the environment resulted from a considerable

decrease in carbon dioxide emission.

L ¥ ADVANTAGES
The device provides a high quality of mixing with
increasing productivity.

MpuHYMNManbHas cxema
BI/I6pOBSpaL|VIOHHOI'O yCTpOIhCTBa. Me'r aH c“HTes
Schematic diagram of the vibroaeratic ras
device. . )

Cxema reHepaTopa CvHTe3-rasa.
Scheme of synthesis gas generator.
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ANEKTPOXVMWYECKUE YCTPOIVCTBA
Ha ocHoBe TBep/bIX OKCUAHbIX NPOBOAHNKOB

ELECTROCHEMICAL DEVICES
Based on Solid Oxide Conductors

PA30IPEBHbIE XUMWYECKWE NCTOYHNKI TOKA
(PXIT)

THERMAL BATTERY

B

PXWT — 310 aBTOHOMHb I UICTOYHVIK SMEKTPOSHEPTUN,
paboTatoLLMiA N0 NPMHLMMY NPSIMOTO NpeobpasoBaHis
XMMUHECKO 3HEPrV B SMEKTPHYECKYH). MOLLHOCTb ne-
TOYHWKA OT COTEH BaTT 10 AECSTKOB KMOBATT.

OBNACTb NMPUMEHEHUA

* BoeHHas TexHuKa 1 BOOpYXeHMe.

* PesepBHoe aHeprocHabXeHne CuroBbIX arperatoB
(anekTpogsuratenen) B akCTpeMasnbHbIX YCrOBUSIX.

* ABTOHOMHOE 3HEPronUTaHMe aBTOMATUYECKUX CH-
CTEM MOXAPOTYLLEHNS.

PXWUT moryT 6bITb MCNONb30BaHbl B Ka4ecTBe

pe3epBHbIX UCTOYHMKOB 3NEKTPOCHAOXeHUs B

pa3nuUYHbIX 06NACTAX TEXHMKM.

« 3anyck gBuratenei B yCrioBusix HU3KUX TeMneparyp.

+ OTbesq aBTOTPaHCNOpTa B aBapuiHbIX YCITOBUSIX B
Be3onacHoe MeCTo B CryJae 0Tkasa Asuratens.

* INEKTPOnUTaH1e NUETOB M NOSLEMHUKOB LLAXT MPK
MpexpaLLeHn SHeprocHabxeHIs!.

* Pe3ska 1 cBapka MeTamnoB B aBapUiHbIX CATYaLMSIX,
MpW OTCYTCTBUM SMEKTPOSHEPTUN 1 HEBO3MOXHOCTM
UCMOMb30BaHNA ra30BOM PE3KM W CBApKM, a Takke
roz BOAOMN.

* OHeprocHabeHve CPeACTB NOXaPOTYLLEHMS.

« [ina gpyrux notpebutenen, KOTOPbIM HyXHbl MOLL-
Hble 3HEProyCTaHOBKM ANS JKCTPEHHOrO SHeproc-
HaBXeHus.

PXWUT obnapatot yHuKanbHbIMM XapaKTepucTUkamm:

* [NMTENbHbINA, MPAKTUYECKM HEOTPaHUYEHHbIA CPOK
XpaHeHs 10 UCMOrb30BaHNS,

* paboTOCMOCOBHOCTb B LUMPOKOM TEMMEPaTypHOM WH-
Tepeane okpyxaroLLeit cpeapl, ot -100 go +300°C,

* BbICOKas yaerbHas MOLLHOCTL: OT 2-3 KBT/Kr Beca npu
BpeMeHm paboTbl 1-2 MuHyTbI M 4o 0,5 KBT/KT npu pa-
Bote B TeueHme 20~30 MUHYT.

Thermal battery is an independent source of
electric energy, which operates following the principle
of direct conversion of chemical energy into electric
power. The source power ranges from hundreds of
watts to tens of kilowatts.

FIELDS OF APPLICATION

* Materiel and armament.

*Backup power supply to various power units
(electric motors).

* Independent power supply to automatic fire-fighting
systems.

Thermal Battery can be used as a standby power

source in a variety of technologies.

« Starting of engines at low temperatures.

* Driving of faulty motor vehicles to a safe place.

* Power supply to elevators and mine hoists in case
of mains power interruptions.

* Backup power supply for cutting and welding of
metals under emergency conditions or when torch
cutting and oxy-acetylene welding are impracticable;
underwater welding.

* Backup power supply to sprinkler systems.

+ Other consumers in need of high-capacity power
units for emergency power supply.

Thermal Battery possesses unique characteristics:

* Long-term (practically limitless) shelf life before use.

* Serviceability over a wide interval of ambient
temperatures from -100 to +300°C.

*High specific power: 2-3 kW/kg during 1 or 2
minutes; 0,5 kW/kg during 20 to 30 minutes.
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VBT3 YpO PAH paspabatbiBaeT Hay4Hble OCHOBbI CO3Aa-
HIS1 CIEQYHOLLIX SMEKTPOXMMNECKX YCTPONCTB.

* TonnueHble anemeHTbI (TOTI)

TOT3 MOrYT HalTh LIMPOKOE MPUMEHEHVE B KA4ECTBE aB-
TOHOMHbIX MCTOYHWKOB TOKa [ 3HEprocHabeHns
CTaHLWI KAaTOOHOW 3aLMTbl HedpTe- 1 rasonpoBso-
[10B, B BOEHHO! W KOCMUYECKOI MPOMBILLIIEHHOCTH,
A5 SHEPrOCHaADKEHNS! XMbIX CTPOEHIA, CrieLobb-
€KTOB 1 p. B kayecTse TonnMBa MCMonb3ytoT pas-
INYHbIE BUbI MPUPOSHONO M TEXHOTEHHOTO YINeBo-
[OPOAHOMO ChIpbSi. -
* dnekTponusepb! Ans Nosly4YeHns BOAOPOAa U  pyc.1. Fig.1

kucnopoga (TOJ)

ONeKTPONM3EPLI NO3BONSIOT ABTOHOMHO MOMYYMTb M3 BO3-
[AyXa BbICOKOUMCTbIN MEOVLIMHCKWIA KUCTIOPOA, a TakKe
nonyyaTtb ero 13 NPOJYKTOB JKU3HEAESTENbHOCTU Ye-
oBeka (YITeKVICIbIN ras v napbl BOAbI), YTO SBMSETCS
OCHOBOW [7151 CO30aHNS 3aMKHYTbIX CUCTEM XV3HE0De-
criederms. TOS Takke NO3BOMSKOT MOMYHMTb BbICOKO-
YICTbI BOAOPOL MyTEM SMEKTPOINATUYECKOTO pasfno-
YXEHWS BOLAHOrO napa.

* KoHBepTepb! Ans nony4eHus Boaopoaa
Anekrpoxummiecki koneeptep (OXK) npenHasHa-

YeH N5 NOMyYeHmrs YCTOro BOLOPOaA MyTeM AreKTpo-

XVM4ECKON KOHBEPCUM FOPHOYMX ra30B BOASHBIM Ma-

POM. VICTOYHMKOM 3HEepruv A4ns MpoBELEHUs NMpoLiecca

CryaT ragoBble CMeck C BorbLumm conepxariem H,

CO, nonyyaemble KOHBEPCYEN W rasncnKaLIMEN npu-

POAHbIX MW TEXHOrEHHbIX TONMMB.

* KucnopopHble Hacochl Ans Nony4YeHus Kuerno-
poaa U KucrnopoacodepkalyMx CMecen, Ansi O4YUCTKM
rasoB OT Kucriopoga

+ [a30Bble CEHCOpbI
[a30Bble CEHCOpbl Ha OCHOBE TBEPAbIX OKCAHBIX

MEeKTPONMTOB MPeHa3HaYeHbl AN aHanv3a ra3osbIX

cpen B TabopaTopHON W TEXHOMOMYECKON MPaKTUKe,

[N 3KOMOMMHECKOTO MOHUTOPUHTA.

C NOMOLLBHO 3TUX YCTPOWCTB MOXHO MPOBOAMTH U3-
MepeHus CoepaHns: BOAOPOAA B radoBbIX CMECSX; Puc.3. Fig.3
Kucropoda B CMECSIX C Apyrimy rasamu, B pacnnasax; CO
(yrapHoro rasa) B BO3yXe; FOpHOYMX ra3oB B BO3OyXe (Hamp.,
MeTaHa B BO3AyXe YrorbHbIX LLIAXT); OKCUEOB a3oTa M Yrmiepo-
[a, a Takke YrmeBoLOPOAOB B NPOAYKTaX ropeHusl, B BO3OyXe.

Ha 6a3e TBepaoaneKTpONMTHONO CEHCopa B MHCTUTYTE pas-
paboTaH ONTUMI3ATOP CKUraHWS TOMMMBA, MO3BOMSHOLLMIA KO-
HOMUTb 10 15 % TonMMBa B MarbIX KOTeMbHbIX M TOLL.

/IBTO BeqeT paboThbl MO CO30AHNI0 ra30aHANMTUHECKIX CY-
CTeM s orpeaeneHnst B3pbIBOOMACHbIX 1 BPeOHbIX BELLECTB
B BO3LIyXE.

Puc.2. Fig.2

The Institute of High-Temperature Electrochemistry (IHTE)
is developing scientific principles for creation of the following
electrochemical devices.

* Fuel cells (SOFC)

Solid-oxide fuel cells (SOFC) can serve as independent
current sources supplying power to cathodic protection
stations at oil and gas pipelines, in the armaments and
space industries, power supply to dwelling houses, fams,
special facilities, efc. Various types of natural and man-
caused hydrocarbons can be used as fuels.

+ Solid-oxide electrolyzers (SOE) for generation of
hydrogen and oxygen

The electrolyzers ensure independent production of high-purity
medical oxygen from air or waste products (carbon dioxide
and water vapor), providing a basis for development of
closed-circuit life support systems. SOE allow high-purity
hydrogen to be obtained by electrolytic dissolution of water
vapor.

+ Electrochemical reformers for  hydrogen
production

The electrochemical reformer is designed for obtaining
pure hydrogen via electrochemical conversion of fire
gases with water vapor. Gaseous mixtures containing high
concentrations of H, and CO are used as an energy source.
These mixtures are obtained by conversion or gasification
of natural or man-made fuels.

+  Oxygen pumps for obtaining oxygen and oxygen-
containing mixtures and for deoxygenation of gases
+ Gas sensors

Gas sensors based on solid oxide electrolytes are intended for
analysis of gases in laboratories and processes and can
also be used for environmental monitoring.

These devices can be used to measure the
concentrations of hydrogen in gas mixtures; oxygen
in mixtures with other gases or in melts; CO in air;
flammable gases in air (e.g., methane in the air of coal
mines); nitrogen and carbon oxides, and hydrocarbons in
combustion products and air.

Based on the solid-electrolyte sensor, a fuel buming optimizer
has been developed, which allows up to 15% of fuel to be saved
at small boiler houses and combined heat power plants.

At the Institute of High-Temperature Electrochemistry, the
developments are under way to create gas analyzer systems for
detection of explosive and harmful substances in air.
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ONTUMAJSIbHBIN CUHTES HEPA3PYLUAROLLIA CEACMWUYECKIA KOHTPOJ1b
KOHCprKTWBHOVl LeJIOCTHOCTU 3,U,aH|/||7|
N NHXXEHEePHbIX COOpy)KeHV"/“l

NONDESTRUCTIVE SEISMIC MONITORING
of Structural Integrity of Buildings and Engineering Facilities

dHTEeHHbIX CUCTeM KOCMMN4YecKoro 683I/IPOBaHI/|F|

OPTIMAL SYNTHESIS
of Space-Based Antenna Systems

= Pa3paboTaHbl ObICTPOAENCTBYIOLLE METOABI CvHTE3A W ACHEKTUBHDIE anTOPUTMbI YrpaBre-
d | ;:'T( ggasyegoggg;;aﬁmfﬂ COBPEMEHHbIX BbICOKOODPEXTUBHbIX CHCTEM CTTyTHKOBOM CBS- B WHcTuTyTe akonornyecknx npobnem Cesepa YpO PAH
a PO : pa3paboTaH MEeTOL OLEHKM KOHCTPYKTUBHOW LieNoCTHOCTM
* 3epKarTbHbIX aHTEHH CO CIIOXHbIMM 0BNyuaTENIMI B BUTE aHTEHHbIX PELLETOK C aMMIUTYHO- ATAHM W HHKEHEDHAIX. COODVAKEHITL. KOTODBIA M03BONSET
p \  (asoBbiM, (ha30BbIM yipaBIIEHVEM 1 1BO/HbIM (ha30BbIM yripaBrieH eM (MBPHIHBIX 3epKaribHbIX A P Py ’ P
aHTeHH —[3A), npou3BOANTbL [eTanbHOe 06CrefoBaHME HECYLUMX KOH-
* 3ePKarbHbIX AHTEHH C MPOUNPOBAHHOM (FOCPIPOBAHHO) MOBEPXHOCTBHO, 0BMyqaeMbIX CTPYKUMW W TPYHTOB OCHOBAHWM, BbIABNATL MPUIMHDBI Ha-
% MPOCTLIMM 06nyanen;|M|/|. pyLieHnn, a Takke co3gaBaTb CXeMbl U BECTU OJIUTENbHbBIN
" Fast methods of synthesis and effective algorithms of aibome antenna beam control for modem @BTOHOMHbIVE MOHUTODUH 0BBeKTOB.
high-efficiency satellite communication space-based systems have been worked out for the following: , ,
O —— J « reflector antennas fed by the antennas array with the amplitude-phase, only phase and double The Institute of Ecological Problems of the North has
phase control (hybrid reflector antennas, HRA); developed a method for assessment of structural integrity of
F L « specially shaped reflector with a single feed. buildings and civil constructions, which makes it possible to
Mp1MeHeHIe pa3paBoTakHbIX METOZIOB CUHTE3A MO3BONHET MOMYUMATH YCTOMHMBYIO K OLLIMOKAM carry out a detailed examination of supporting structures and
o ¥ | yaroroererws KOHCTPYKLHO (pOpMY) @HTEHHBI C OMTUMAITbHBIMY XapaKTEpUCTUKAMM M3MyHEHMS. Puc. 1. OBeneposarie cocrosns onoroni Coroseuoro— foundation soils, to identify causes of violations, to create
MoKacrbips, Apxairenscias oon. charts and to perform long-term independent monitoring of
— . Vicrione3osaHite Npe/nIoseHHbIX anropiTMOB [ YpaBreHst YkasaHHBIMY aHTEHHaMM M03BONS- Fig. 1. Exploration of the bell tower in the Solovetsky Monastery, S and to pen g Inaep ltoring
R €T peLLaTh LLMPOKM KPYT 3a[aq, B TOM YCTIE U B pearibHOM MaciuTabe BpemeHu Ha 6opty /C3: Arkhangelsk oblast. engineering facilities.
o S 1. (hOpMMPOBaHWE (PMKCHPOBAHHBIX KOHTYPHBIX Myuei, OCBELLAMOLLMX 3afjaHHble reorpacu- y
e 4ECKVE DBIHOH! 3EMHOM TIOBEPXHOCTV: 2. chODMVPOBAHE NEpECTDAVBAEMbIX KOHTYDHBIX TyJei, MeTog 00H06|3a|-| Ha cewcmon\geTpvlqecmx HabNoAEHNsX B pasnnyHbIX TOYKaxX 06beKTa (Ha KOHCTPYKLMSX
LAY OBECTIEUVIBaIOLLYIX MOKDbITUE 3A7IHHOM TEPDVTODIV PV VaVEHEHN TOUKM CTOsHWE VIC3 Ha reo- W rpyHTax) cOBCTBEHHBIX Konebakuii COOpYXEHNS U CPaBHEHIS €r0 AUHaMMKN CO CTPOUTENbHBIM PACYETOM.
I : HECKOIBbKMX nyqeﬂ OOHOBPEMEHHO; 4. CKaHVPOBAHE JTy4OM 3aqa|.||.|o[/'| q)oprl; 5. CKaHVPOBaHVe 3BOJIAET onepaTnBHO 06CﬂeJJ,OBaTb COCTOAHME 30aHWN, BbIABAA Hanbonee ocnabneHHble 30HbI, MpK 3TOM
- - -
“" " HenedhOpM1POBaHHBIM y4OM B 3803aHHOV 06HaCTY; 6. OMTMM3ALIVIO OBEPXHOCTY pechriexTopa 1 He HapyLLas K13HEEsTENbHOCTY MPOU3BOACTBEHHIX U KMIbIX OGLEKTOB. —
0byyaroLLEN aHTEHHO PELLIETKM MoA, 3aaHHbIN KNMace Nyqei 1 T.4. MeToA ycneLwHo NpuMeHeH Ans psga ucTopudecknx namsTHnkos (Conoe- CTMETR ST R/ SaAL 3
HalLu meTo CvHTE3a KOHTYPHBIX JyHen SBMSETCs ObICTPOLEMCTBYHOLLMM 1 MOXET ObITb ucrions3osaH Ha Gopty VIC3, Bkrio- ku, Bonorga), 3gaHui, nocTpaaaBLUKX OT B3pbIBOB (. ApXaHrenbck), BXO- — —
Yad HVI3KOOp6I/ITaJ'IbeIe CMCTEMbI CBA3W, A4 YrpaBeHnd iy4amuy B pearbHOM MacLLTabe BPEMEHN. Bo3aMoHO BbINONHEHME OuT B Ha6op METOAMK MOHUTOPUHIa BbICOTHbIX 3.1;|‘a|-||/||7|7 npegnonaraeTca
OMTUMAITEHOM CHTE3a m6pmHoF| 3epKarbHOI aHTEHHBI C 30HTUYHBIM PECHNIEKTOPOM BOBLLIMX AMEKTPUHECKVX PA3MEPOB C MPUMEHUMOCTb €r0 ANs ra3oxpanunuLL KpaitHero Cesepa.
06rTyuatOLLIEI aHTEHHOM PELLETKON.
The developed synthesis methods make it possible to obtain a structure of the antenna, which is steady to manufacturing errors The method is based on the seismometric observations of natural
and possesses optimal characteristics of radiation pattem. The proposed algorithms for antenna control allow a wide range of tasks oscillations at different points of an object (structures and grounds) and on  Puc. 2. Cpasrerue criextpos moLHocTH
tobe solved: , . i the comparison of the object's dynamics with the design calculation. The ¢Z7oc b o ERIEre (B3peiB
1. To shape fixed beams of complicated form (contour beams) covering the specified areas on the Earth; 2. To shape method is nondestructive, practically feasible and cost-efficient. Different y tocrpaasiuero snarus e
reconfigurable contour beams that provide coverage of a specified temitory when a satellite is changing its stationary point in the modifications of the method allow examination of building condition to 2 Cgig@gsegsﬁoxlf5:21?2':1'”9%no

geostationary orbit or is moving in the elliptic orbit; 3. To shape several simple beams simultaneously; 4. To realize a scanning
regime with a shaped contour beam; 5. To realize a scanning regime by undistorted beams within the service area; 6. To optimize
the reflector’s surface and the antenna feeding array according to a given class of rays, etc.

Ourmethods of contour beams synthesis are very fast and can be used with onboard equipment of the communication satellites,
including LEO-satelite communication systems (Low Earth Orbit), for real-ime control of contour beams. It is feasible to perform

be performed, quickly identifying the weakest areas without operational cpasHeruio ¢ uenbiv xurbiv foMom.
disruption in industrial and residential facilities. The method has ,
fullv b lied b f hi ical Solovki Fig. 2. Comparison of power spectra of

ildi i i by domestic gas explosion: the damaged
Vologda), to buildings after explosions (Arkhangelsk), and is now a part buitnG G0vs ot ot ho rhartiovetic

an optimum synthesis of hybrid reflector antennas with an umbrella reflector of large electric sizes and with a realime controlled of the monitoring system developed for high-rise buildings. The method is  peak at a natural frequency of 1.9 Hz as
feeding amay. suggested for gas storage facilities in the Extreme North. compared to the intact building.
620990, ExatepunOypr, yn. C. KoBanesckomn, 16 163000, r. ApxaHrenbck, Hab. CeBepHon [1BUHbI, 23
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MOTO3NEKTPOXNMUYECKIIA

MPEOBPA30BATE/b 3HEPI Crnocob O4YNCTKW BOAbI

PHOTOCHEMICAL ENERGY CONVERTER A

Pa3spaboTaH hoTOSNEKTPOXMMUYECKMI Npeobpa3oBaTenb, KOTOPLIN MOXET NPUMEHATLCS ANS reHepauumn
ANEKTPUYECKOro TOKa MMM NPOoM3BOACTBA ra3006pa3Horo TONMBa, B YaCTHOCTM BOAOPOAA M kucnopoga. Mpo-
Liecc OCyLLeCTBsSeTCs NMyTemM (hOTOIMNEKTPONN3A BOAbI NOA AENCTBUEM COMHEYHOO U3NYYEHUS.

A photochemical energy converter has been developed, which can be used for electrical current generation
or for gaseous fuel production, in particular, for oxygen and hydrogen production. The technology process is
carried out by photo-electrolysis of water under the effect of solar radiation.

DOTOANEKTPOXMMMYECKAS SAYeliKa COCTOUT U3 ABYX OTCEKOB, pasfenieHHbIX MeMBpaHoi. AHOAHbIN OTCEK 3a-
nonHeH pactsopom 1H NaOH, a katoaHsiin — 1H H,SO,. ®oToanekTpoasl 06nyyatoTes ynbTpaguroneTosbim
CBETOM PTYTHOW Namnbl MOLHOCTLI0 200 BT 1 3aMKHYTbI Ha BHELLHIOK Lenb. MaTepuanom ¢oTtokatoga cny-
XUT UNbMEHNT, obnagatoLLmi AbIpoyHbIM TUMOM NpoBoauMocTh. CocTas ero 3agaetcs opmysoi 1:

Fe21,77Mn2+0,12Fe3+0,13Ti1,9506 (1)

MaTepuanom ¢oToaHoga CryxuT NceBaopyTMn, 0bnagatoLymii dNekTPOHHON NPOBOAMMOCTLI. Ero coctas
onucelBaeTcs hopmyrnon 2:

Fez+0,11Fe3+1,03Ti1,8704,8(OH)1,2 (2)

dOTO3NEKTPOAbI M3rOTABNMBAKOTCA NYTEM MPECCOBAHWS MOPOLLKOB COOTBETCTBYIOLMX MWHEparioB B Ta-
oneTku.

[aHHbI npeobpasoBaTtenb XapakTepusyeTcs AeLeBU3HON N0 CPAaBHEHWIO C KPEMHWEBLIMU CONMHEYHbIMM

baTapesmu.

A photoelectrochemical cell contains two sections divided by a membrane. The anode section is filled with a
solution of 1H NaOH, and the cathode section is filled with a solution of1H H,SO,. Photoelectrodes are irradiated
with the ultraviolet light using a mercury lamp of 200 W and are closed to the external circuit. limenite is used
as the photocathode material, which exhibits p-type conduction. The material has the following composition:

Fe21,77Mn2+0,12Fea+0,13Ti1,9506 (1)

Pseudorutile is used as the photoanode material, which exhibits n-type conduction. The material’'s composition
is described with the following formula (2):

Fez+o,11Fe3+1,03Ti1,8704,8(OH)1,2 (2)

Photoelectrodes are made by pressing of the respective mineral powders into tablets.

The proposed energy converter is less expensive than silicon solar batteries.
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A METHOD FOR WATER PURIFICATION

3arpsisHeHHy0 BOAYy (DUNLTPYIOT 4Yepes npupoa-
Hblh ancopbeHT, npeaBapuTENbHO  MPOKaNEHHbIN
npu Temnepatype 500°C ans yganeHns opraHude-
CKUX BellecTB M3 nopofdbl. B kayecte agcopbeHTa
NCMONb3YIOT LEeONUTCoLepXaLLyo (aHanbummcogep-
Kallyto) nopogy, oTobpaHHyl C nposiBeHnd Tu-
maHa (Pecnybnuka Komu), CMeLLaHHOrO MUHepanb-
HOro cocTaBa, cogepxallyto, Macc %: MUHUCTbIE
MWHepanbl — 62-68; ueonut (aHanbuum) — 17-22;
kBapy — 11-20.

Polluted water is filtered through a natural
adsorbent, which has been preliminary calcined at a
temperature of 500°C to remove organic compounds
from the rock. Zeolite-bearing (analcime-bearing)
rock of the Timan Region deposits is used as such
natural adsorbent. The analcime-bearing rocks
have the following mineral composition (mass %):
clay minerals 62-68%; zeolite (analcime) 17-22%;
quartz 11-20%.

MpenmyLlecTBOM npegnaraemoro crocoba sB-
NAETCS MCMonb30BaHWE NPUPOAHOrO aacopbeHTa,
npeacTasnsiowero  cobon  LeonuTcogepxaLlyto
(aHanbuuMcoaepkaLLyo) Nopoay CMELLaHHOro Mu-
HeparnbHOro CoCTaBa, B KOTOPOW codepaHue Mu-
HepanoB (IMWHbI U LEONWThLI), XapaKTepU3YHLLMX
afCcopOLMOHHYI0 aKTUBHOCTb MO OTHOLLEHMIO K Bpes-
HbIM Npumecsm, coctaenseT 80-89 %. 3a cuet atoro
obecneunBaetca 6onee BbICOKAs O4YNUCTKA BOAbl OT
OpraHN4ecK1X CoeMHEHUN (B YaCTHOCTU, [yMUHOBbIE
N ynbBOKUCIOTbI), MO3BONSAKOLASA AOMNOMHUTENb-
HO apcopbupoBaTb WOHbI METansoB (B 4acTHOCTMH,
xenesa). Obrnact npuMeHeHus: BogoCHabXeHue,
BOAONOArOTOBKa M 06paboTka BOAbI, O4MACTKA CTOY-
HbIX BOA,.

Advantage of this method is in the use of the
natural adsorbent, i. e., zeolite-bearing (analcime-
bearing) rock, having mixed mineral composition.
It contains 80-89 % minerals (clays and zeolites),
having adsorptive activity with respect to noxious
impurity. Owing to this adsorbent, more efficient water
purification is achieved from organic compounds (in
particular, humic acids and fulvic acids) and metal
ions (in particular iron).

Fields of application: water supply, water
conditioning, water treatment, wastewater purification.
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BUOTEXHOJIOMMM4YECKOE NOJTYHEHWNE Crnocosb NMnPUroToBJIEHNA KOMBMKOPMOB
dmsnonornyeckn akTUBHbIX NonMcaxapuaos N3 TPYAHOYCBOSIEMbIX KOMMNOHEHTOB

BIOTECHNOLOGY OF PHYSIOLOGICALLY METHOD FOR MAKING COMBINED FEEDS
Active Polysaccharides from Hard-to-Assimilate Components

Monucaxapnabl pacTeHUit NPOSABNAKT Pa3HOOOpasHyl (PU3MONOTUYECKYHO

f ﬁ_’ 7 ) akmusHoCTs (MMMYHOMOZYNMPYIOLLYI0, MPOTUBOBOCMANMUTENBHYH, aHTUTOK-
i ¥ \ CUYECKYI0, MPOTUBOONYXOMNEBYI0), kKoTOpasi 0bycnoBneHa 0COOEHHOCTAMU WX C ucnonb3oBaHnem HepMeHTaTUBHbIX BUOTEXHOMOMIA
vy~ :;‘—"* CTPYKTYpbl. [puMeHeHne BUOTEXHOMOTMYECKMX METOAOB MOJyYEHUs U MOAW- - ~ TpaHccopMaLuy  TPYAHOYCBAEBAEMbIX  MHOrOKOMMO-
- "w,\ | wukaumm nonucaxapuaos C UCMOMb30BAHWUEM KyNbTyp pacTUTENbHbIX KNETOK TP S S——— HEHTHBIX PaCTUTENbHbIX CyDCTpaToB pa3paboTaHa HoBast
£ MO3BOMSET Nony4aTb CTaHLAPTM30BaHHbIE MO XMMUYECKOMY COCTaBy U 6uo- rr—y— OenkoBo-yrneBoaHasi OCHOBa KOPMOB ANs NTULEBOACTBA,
\_ e o) nornyeckon aKTUBHOCTM monmcaxapubl. KneTouHble KynbTypbl SBASHOTCA sapeuEI oboralleHHas caxapamu, C ONTUMarbHbIM aMUHOKUCIOT-
MePCNeKTUBHLIM anbTepHATUBHBLIM MCTOYHUKOM MOMYYEHNs O13MONOTMYecKm HbIM COCTaBOM, 6nm3kim k geansHomy benky FAO, 1 He
Kannyctas kynsTypa packv Manoi.  akTMBHbIX NOnMcaxapugoB 6e3 ywepba ans nonynsaumm HaTUBHbIX BULOB pac- Pasman cofepxallast aHTUNUTaTENbHbIX BELLECTB.
Lemna minor L. TeHu. [
Sarpysa The technology has been developed that allows
Plant polysaccharides show various physiological activities (namely, l high-quality combined feeds to be produced from
immunomodulatory, anti-inflammatory, antitoxic, and antitumor), which are — multicomponent vegetable substrates using fermentation
directly related to their structure. Production and modification biotechnology —_ nm:;‘,tﬂ:r;m" — biotechnologies for transformation of hardly assimilable
methods, using plant cell cultures, allow standardized samples to be obtained Stz components. A new protein-and-carbohydrate basis has
for the chemical composition and biological activity of polysaccharides. The ituehabpunn . Cannoepusl been developed for feeds to be used in poultry farming,
cell cultures show promise as alternative sources for physiologically active e which is enriched with sugar, has an optimal amino acid
polysaccharides, which cause no damage to the native plant population. o e composition approaching that of FAO protein, and is free
—r—— KOPMOCMECE from antifeedant substances.
PaspabotaHa TexXHOMOTMS BbIAENEHUS U3 KanMyCHbIX KynbTyp PacTeHui —
Kannycwan (yATypa cuoneai (DM3NONOrMYECK aKTUBHbIX MEKTUHOBLIX NONMCAXapPWUAOB, KOTOPbIE MOTYT C1y- | e o o
Silene vulgaris (M) G. KUTb anbTEPHATUBHBLIM CbIPbEBbIM MCTOYHUKOM 47151 NTONYYEHIUS HOBBIX LEHHBIX [ .
nonmcaxapuaoB 1 rMUKOKOHBIOraToB AN MEAMLMHbI, KOCMETUKM, MULLEBOIA | Cyusa MpeanoxeHHbI  cnocob  momy4yeHns  kopmocmecH
NPOMBILLNEHHOCTH W AN CENbCKOro X03sncTBa 6e3 yuepba npupogHsiM nonynsumam. Perynauws npogyum- I : Mo3BONSieT U30aBUTLCSH OT AHTUMUTATENbHbIX BELLECTB
POBaHMS PACTUTENbHbIX NONMCaXapuaoB C NOMOLLbK BUMOTEXHOMOMMYECKUX METOA0B NO3BONMUT LieneHanpas- NOVEHROPN W &F7] o u oboratub _B€  NErkoycBoAeMbIMI - Caxapamu (mo
NEHHO Mony4aTtb (PU3NONOTMYECKM aKTUBHbIE NONMCaxapuabl U IMUKOKOHBIOraThbl C 3a4aHHbIMI CBOACTBAMM. : n iy {l 30% oT cyxodt macchl) M amUHOKUACIOTaMK, CHXas
O6nactn npumMeHeHUst (PU3NONOMNYECKM aKTUBHBIX MEKTUHOBLIX NpenapaToB: MeanumHa (buonornyeckn ak- - T cebecTonMoCTb  KOMOGMKOPMA [N MOHOraCTPUTHbIX
TUBHbIE J06aBKK), NMLLEBAs NPOMBILNIEHHOCTb (PYHKLMOHABHbIE NPOAYKTHI NMUTaHUS), CENbCKOE XO3ANCTBO - ) KMBOTHBIX 3@  C4ET  UCMONb30BaHNA  [ELEBbIX,
(peryng'ropu pocta paCTeHmﬂ)_ TPYyAHOYCBOAEMbIX KOMMOHEHTOB.
Biotechnology of physiologically active pectic polysaccharides obtained from the plant callus cultures has been Cxenva oy ek KOMOUKOPMA 12 TpYAHOYCEOREMEIX The proposed method for making combined feeds
developed, which can serve as an alternative source of new valuable polysaccharides and glucoconjugates to A schematic diagram of making combined feed from hard- allows antifeedant compounds to be avoided and
be applied in medicine, cosmetics, food-processing industry and agriculture, without damage to natural plant to-assimilate compounds. enriches the feed with highly assimilable sugars (up to
populations. Regulation of plant polysaccharides production by means of biotechnological methods makes it 30%) and aminoacids, reducing the cost of feeds and
possible to receive physiologically active polysaccharides and glycoconjugates with predetermined properties. fodders through the use of fermentation-processed hardly
Field of application: medicine (biologically active additives), food-processing industry (functional nutritional assimilable components.

products), agriculture (plant growth regulators).
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CO3OAHNE TEXHNYECKNX
AHTNOKCMAOAHTOB N CTABUTN3ATOPOB
Ha OCHOBE MoNYyCUHTEeTUYECKNX TepneHoeHonos

DEVELOPMENT OF INDUSTRIAL
ANTIOXIDANTS AND STABILIZERS
on the Basis of Semisynthetic Terpenophenols

PaspaboTaHbl 1 3anaTeHTOBaHbI TEXHONOMMYHbIE MyTU CUHTE3a OPTO-TEPNEHO(EHONOB — AaHTMOKCUAAHTOB
HOBOro TWNa. MpUMeHeHNe aHTMOKCAAHTOB NPOANEBAET Nepuos SKCnyaTaLuy nonMMepHbIX M3Lenuit, no-
BbILLAET KAYECTBO MPOAYKLMN U CrOCOOCTBYET OXpaHe OKPYXalolLei cpeabl BCHEACTBUE YMEHbLLEHWUS OTXO-
[10B. Bo3MOXHO 1cnonb3oBaHmue TepneHo(eHOMNOB B ka4ecTBe CTabunmaaTopoB U aHTUOKCUAAHTOB B LIMHHOM
N PE3NHOTEXHWUYECKO MPOMBILLNIEHHOCTH, HedhTenepepaboTke, NpOU3BOACTBE NONMMEPOB, MULLEBON MpO-
MbILLNEHHOCTM.

Technology processes have been developed and patented for the synthesis of ortho-terpenophenols, which
present a new type of antioxidants. The antioxidants increase service life of polymer products, improve product
quality, and reduce waste thus improving the environment. Terpenophenols can be used as stabilizers and
antioxidants in the tire and rubber industry, oil refining, polymer production, and food industry.

CVHTE3MPOBaHHbIE HamK TeprneHO(eHONbl MCCMeNoBaHbl B KaYeCTBE TEXHUYECKNX AHTUOKCMAAHTOB W
CTabun13aTopoB CUHAMOTAKTUYECKMX MONMCTMPONIOB M KayyykoB. MonycuHTETUYECKME TepneHO(EeHOMbI B
CPaBHEHUW C UCMOMNb3yEMbIMW B MPOMBILLIIEHHOCTI aHTUOKCUAAHTaMK-CTabunusaTopamn siensitoTcst Gonee
aKTMBHbIMM, HETOKCYHbBIMI CTABUNM3ATOPaMM LLIMPOKOTO CrEKTPa HasHaueHus. MpeanaraeMble Hamm Tepne-
HOhEHOIbI MPOSIBIISIOT BbICOKME MHIMOMPYIOLLME CBOMCTBA MpW BbICOKOTEMMEPATYPHON NepepaboTke nupo-
koHaeHcaToB. OCHOBHas Ponb TeprieHOGeHON0B Npu cTabunmaaumm MBX-nnacTukaToB 3akmio4aeTcs B pes-
KOM 3aMeqneHNM NpoLiecca HakonneHUs TMapONepOKCA0B NPY aBTOOKWUCTIEHUM CHIOXHBIX 3MPOB.

The synthesized terpenophenols have been studied as industrial antioxidants and stabilizers of syndiotactic
polystyrenes and rubbers. Compared to the existing industrially used antioxidants and stabilizers, the
proposed semisynthetic terpenophenols are more active, nontoxic, and can be used in a wide application
range. The proposed terpenophenols show high inhibiting properties during high-temperature processing of
pyrocondensates. The major role played by the terpenophenols in polyvinylchloride elastron stabilization is the
abrupt retardation of hydroperoxides accumulation during ester auto-oxidation.
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KOMIJIEKCHAA TEXHOJ10MMNA NEPEPABOTKW ppeBecHon 3eneHn
XBOWHbIX NOPOA, U co3faHue npenapaToB 4SS CENbCKOro Xo3sncTea

AGGREGATE TECHNOLOGY for Coniferous Wood
Greenery Processing and Agriculture Preparations

PaspaboTtaHa TexHonorvs nepepaboTkn apesec-
HOW 3eN1EHN XBOMHBIX MOPOZ AN NONyYeHNs npoMe-
XXYTOUHbIX MPOAYKTOB, MCMOMb3YEMbIX NPV CO3AAHNN
B1onornyeckn akTMBHbIX MPenapaToB Ans CenbCko-
0 X039/CTBA W MaTepuanoB C HOBbIMM MOTPebu-
TENbCKAMU CBOWCTBAMM. TEXHOMOrMs OCHOBaHa Ha
aKonornyeckn 6e3onacHoM amynbCUOHHOM crnocobe
nepepaboTkn pacTUTENBHOMO Cbipbsi 63 NCMOb30-
BaHMS OpraHnYecKx pacTBOpUTENEN.

OBJTIACTb NMPUMEHEHUA
Necoxmms, cenbckoe X03aiNCTBO

OCHOBHbIE MPEMMYLLECTBA

* PaunoHanbHOe ¥ 3KOHOMHOE MCMONb30BaHUe
NeCHbIX pecypcoB, passuTue nepepabatbiBato-
LUMX NPOM3BOACTB B paOHaX I1eco3aroTOBOK, pe-
LEHWE 3KONOTMYECKMX Npobrem.

+ Co3gaHve HoBbIX 6e3onacHbIX, bruonornyeckn ak-
TUBHbIX MPenapaToB Afs CerbCKOro Xo3sncTBa.
[MonyyeHHble npenapaTtbl OKasbIBAKT AGhPeKTUB-
HOe KOMMIIEKCHOe BO3[eWCTBME Npu MUHUMAnb-
HOM pacXofe: YCKOPSIT CO3PEBaHNS CEeNbCKOXO-
3AUCTBEHHbIX KynbTyp, 3alLMLLAOT pacTeHus OT
fonesHen, NOBbILAIOT NPOAYKTUBHOCTb U UMMY-
HUTET XXMBOTHbIX.

A new technology has been developed for
coniferous wood greenery processing to obtain
intermediate products to be used in the synthesis of
biologicallyactive compounds foragriculture andinthe
creation of new materials with consumer properties.
The technology is based on an environmentally
sound method of emulsion processing of plant raw
materials, with no organic solvents involved.

FIELD OF APPLICATION
Wood chemistry; agriculture

MAJOR ADVANTAGES

+ Rational and economical use of forest resources,
development of processing industries in the areas
of logging, and solving of environmental problems.

+ Creation of new environmentally-safe biologically-
active preparations for agriculture. Minimum
consumption of the preparations is required to have
complex effects: the preparations are effective for
accelerated maturation of crops, for protection of
plants from disease, and for increasing productivity
and improving immunity of animals.

167982, r. CbikTbiBKap, FCI-2, yn. MNepBomainckas, 48

UHcTtutyT xummum Komu HL YpO PAH

OupekTop yneH-kopp. KyuuH Anekcanap BacunbeBuy

Ten./chakc: (8212) 21-84-77

E-mail: info@chemi.komi.ru, web-cant: www.chemi.komisc.ru




PA3PABOTKA TEXHOJ1IOIMA
KOMMieKcHon nepepaboTku cynbgaTHoro ckunuaapa

METOAWKA OMNPEAENIEHNA
MacCcoBOW KOHLEHTPaLUN JIMFTHUHHbIX BELLEecTB

METHOD FOR DETERMINING

N
A
//K:

Sulfate Turpentine Integrated
PROCESSING TECHNOLOGY

TexHonorusi KOMNNekcHon nepepaboTki CynbdaTHOro CKUMMAApa BKMKOYAET ero OYUCTKY OT CEPHMUCTbIX
COeAMHEHUIA N NONyYeHNe Ha OCHOBE KOMMOHEHTOB CkuMMAapa NPOAYKTOB, MPUMEHSIEMbIX B Pa3NiniHbIX 06-
NacTsX XnU3HeaesTenbHOCTU YenoBeka: BepOeHOH, Luc-BepbeHon — hepoOMOHbI HACEKOMbIX, NONYMPOAYKTHI
ANS CMHTE3a LIEHHBIX JyLUNCTbIX M IEKaPCTBEHHBIX BELLECTB; MUPTEHON — AYLLIMCTOE BELLECTBO U MOMYNPOAYKT
ANst OPraHYeckoro CuHTe3a; CynbdOKCUAbl — 3KCTPareHTbl METaNsoB; PenenneHTbl; CynbOHUIXIOPUAbI,
MONyYeHHbIE OKUCTIEHUEM THUOMOB, COAEPXALLMXCS B CYyNb(haTHOM CKUNMAAPe — MOLLME CPELCTBA, MOHOOO-
MEHHbIe CMOIbl, 3M1aCTOMepbI, NTEKAPCTBEHHbIE CPEACTBA, KpacuTenu, repbuumabl; NonynpoayKTbl B CUHTE3e
3(h1poB CyNbOKUCTIOT M MSITKIe anKUIUPYIOLLME areHTbl B OPraHNYECcKOM CUHTESE.

The method for integrated processing of sulfate turpentine includes purification of turpentine from sulfurous
compounds and preparation of turpentine components-based products to be used in a variety of fields related
to human vital activities: verbenone and cis-verbenol ( the pheromones of insects), which are semi-products
for the synthesis of valuable aromatic and medicinal substances; myrtenol is an aromatic substance and a
semi-product for organic synthesis; sulfoxides are used as metal extractants; repellents; sulfonyl chlorides
prepared by oxidation of thiols contained in sulfate turpentine can be used as detergents, ion-exchange resins,
elastomers, drugs, dyes, and herbicides; semi-products in the synthesis of sulfonic acid ethers and mild
alkylating agents in organic synthesis.

BriepBble paspaboTaHa yHUBepcanbHasi TEXHONOMS YTUNM3ALMN OTXOAO0B LIENMHN03HO-6yMaXHOro npous-
BOACTBA, NO3BOMSIOLLAS NOMYYMTb M3 KOMMOHEHTOB CynbhaTHOMO CKUMMAapa (TepneHoMaoB W CEPOCOAEP-
KaLlx COeaMHEHUIt) BaXHbIX MPOAYKTOB, MPUMEHSIEMbIX B MEAMULMHE, NapdroMepui, CEeNbCKoM X03SNCTBe,
MPOMBILLNEHHOCTM 1 Ap.

PeLueHue akonornyeckix npobnem, oxpaHa v 3aLuTa okpyxaroLer cpeapl. Mony4yeHre HoBbIX MaTepuanon
13 NOBOYHBIX NPOAYKTOB CyrbhaTHO-LIENIONO3HOr0 NPOM3BOACTBA.

A multipurpose technology has been developed for recycling pulp-and-paper industrial wastes, which utilizes
sulfate turpentine components (terpenoids and sulfur-containing compounds) to obtain valuable products to be
applied in medicine, perfumery, agriculture, and industry.

The technology solves environmental issues and provides environmental protection. New materials can be
obtained from by-products of the sulfate pulp and paper industry.
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the Mass Concentration of Lignin Substances

Pa3paboTtaHa MeToauKa M3MEPEHNS MAaCCOBOW KOHLEHTPALMMW JIMTHUHHBIX BELLECTB (DOTOMETPUYECKM Me-
TOAOM. M3mMepeHne 0CHOBAHO Ha COCOBGHOCTY JIMTHUHHBIX BELLECTB, B3AUMOAENCTBYS C a30TUCTOM KUCTOTON,
06pa3oBbiBaTb HUTPO30MPON3BOAHbIE KENTOTO LBETa. [ pagympoBOYHas XapakTepucTika Ans OLeHKM cTene-
HY 3arpsiBHEHHOCTU cOpachbiBaeMbIX CTOUHbIX U MPUPOAHBIX BOA CTPOUTCS MO Cepun 006pasLioB, MPUrOTOBMEH-
HbIX Ha OCHOBE MHAMBMAYANbHOMO CTaHAAPTHOrO 0bpa3iia NMUrHUHHBIX BELLECTB NPeanpUiTUS.

A procedure has been developed for
measuring by photometric method of mass
concentrations of lignin substances. The
measurement procedure is based on the ability
of lignin substances to interact with nitrous acid
thus forming nitrozo-derivatives. To assess the
pollution of discharged waste and natural waters,
calibration curves are plotted based on a series
of samples prepared with the reference to the
standard sample of lignin substances specific to
the production facility.

MeToauka cnoco6CTBYET yyULLIEHNO KOMOrNYECKOro KOHTPOIS Ka4ecTBa CTOYHbIX BOA. BocTpeboBaHa Ha
BHYTPEHHEM ¥ BHELHEM pbiHKe npeanpuatuia LIBMT, ouncTka CTOYHbIX BOA, ONpedeneHne 3arpsisHeHnin npu-
POAHbIX BOA, FOCYAAPCTBEHHbIN SKONOMMYECKUA KOHTPONb.

MeToawka no3BonseT NpOBOANTL U3MEPEHNE MACCOBOW KOHLIEHTPALMM JIMTHHHBIX BELLECTB B AnanasoHe
0,5+25 mr/am® B nUTbEBbIX 1 NPUPOaHbIX Boaax U 3+100 Mr/aM3 B OYMLLIEHHBIX 1 CTOYHbIX BOAAX.

The measurement technique helps to improve the environmental quality of waste water. It is in demand in
the domestic and foreign markets of pulp and paper industry; it can be used for waste water treatment, in the
assessments of pollution of natural waters, and for public supervision of the environment. The technique allows
the measurement of mass concentration lignin substances to be carried out in the range of 0.5+25 mg /dm® in
drinking and natural waters and in the range of 3+100 mg / dm?® in purified water and sewage.
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KEPAMWYECKWE JNIOMNHO®OPbI

C 06beMHbIM CBEYEHNEM

CERAMIC PHOSPHORS
with Volumetric Luminescence

9

PaspaboTaHa cepust NOMMLBETHBIX KEPAMUYECKUX MIOMUHEC-
LIeHTHbIX MaTepnanoB ¢ 06bEMHbIM CBEYEHWEM, BO3OYXAaeMbIX
yNbTpacroneToBbIM U3Ny4YeHMEM B AMANas’oHe AfMH BOSIH OT
330 go 400 HM. OcHOBOM NMIOMMHOMOPOB SBMSKOTCH AKTUBUPO-
BaHHble P33 koMb1HaLMKM N3 COEAMHEHNIA C aHNOHAMM LiMKNnNYe-
ckoro cTpoerms - [Ge,O,,] unm [Si,O].

NMPUMEHEHWE
CeeTogMogHas  TexHMka  —  npeobpasoBaHne W3-
nyyeHus oT yNbTpahnoneToBbIX CBETOANOA0B

(UV LED) B Bugnmblin cBeT. CBETOTEXHUYECKME YCTPOACTBA —
MOHO- 1 NONNLBETHbIE CBETOBbIE NaHesnn. Bronornyeckas saum-
Ta OT KOPOTKOBOMHOBOTO YNbTPAPUONETOBOrO U3NYYEHUS.

Multicolor ceramic luminescent materials with volumetric luminescence have been developed, which are
excited by ultraviolet radiation in the wave length range of 330 to 400 nm. REE-activated combinations of
compounds with cyclic structure anions [Ge,O, ] or [Si,O,] are used as the phosphors base.

APPLICATION

LED equipment: transformation of UV LED radiation to visible light. Lighting engineering facilities: mono and
multicolor-illuminated boards. Biological protection from short-wave ultraviolet radiation.

MPEMMYLLECTBA ADVANTAGES

Kepamuyeckue nomMmuHohopbl ¢ 06bEMHBIM CBE- The developed phosphors allow sources of visible
YEeHMeM MOo3BONAT CO34aBaTb WCTOYHWKM BUAW- radiation to be created in the form of a luminescent
MOro U3ry4yeHus B BUAE CBETALLErocs Tena (wap, solid (sphere, rod, cylinder), the radiation from which
CTEPXEHb, UNUHAP), U3ITyYEHNE OT KOTOPbIX MOXET can be focused or defocused on a certain surface
BbITb CGHOKYCHPOBaHO MnM AedOKyCUPOBaHO C Mo- area by means of optical systems.

MOLLIbIO ONTUYECKNX CUCTEM Ha COOTBeTCTBy}OLIJ'VIVI

Yy4aCTOK NOBEPXHOCTU.
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