AEROSPACE

ADVANCED ONE-STAGE EB-PVD COATINGS
FOR AEROSPACE AND GAS-TURBINE APPLICATIONS

Description
Electron beam technology and equipment are developed
for one-stage deposition of functional graded coatings with
the use of a composite ceramic ingot for evaporation. This
technology allows replacing the flat interface between metal
and ceramic layers with a graded transition zone and
achieving good adhesion of the coating to the substrate.
The composite ingot incorporates the program of eva-
poration and deposition of a graded coating, embodied in
composition, shapes and sizes, of the respective inserts, num-
ber of them, and also in arrangement of them inside of the
basic ingot. Inserts determine composition, structure, and
properties of a graded coating at all levels including transi-
tion zones and coating layers.

Innovative Aspect and Main Advantages

As compared to traditional multi-stages technologies of
protective coating deposition, this technology allows to
achieve higher reproducibility level of composition, struc-
ture, and lifetime of the functional graded coatings.

Due to using only one EB-PVD unit and reducing
number of stages, total cost of one-stage EB-PVD deposi-
tion process is at least 2 times smaller than that of tradi-
tional multistage technological processes of protective
coating deposition.

Graded thermal-barrier coatings (NiAl/YSZ, NiCo-
CrAlY/AICr/YSZ) with about 250 um thickness allow to
increase gas turbine engine gas temperature up to 100 °C
maintaining the same temperature of the cooling blade sur-
face. Outer ceramic YSZ layer has low level of thermal
conductivity of about 1.2 W/m-K and reliable adhesion
strength with bond coat (more than 100 MPa). Thermal-
cyclic lifetime of graded TBC is about 1.8—2 times higher
in comparison with traditional TBC.

Graded hard erosion-resistant coatings (TiN-based,
TiC-based) of 15-25 um thickness that deposited with
high deposition rate (up to 1 um/min) can increase the
erosion resistance up to 15-30 times as compared to steel
substrate.

Graded hard damping coatings (Sn-Cr-MgO) with
thickness of about 25-50 um allow to increase by several
times the damping capability and erosion resistance of Ti-ba-
sed articles with 25 % improvementI w1 of fatigue resistance.

Areas of Application

—  Gas turbine blades and vanes;

—  Hot parts of aerospace technique;

—  Compressor steel and titanium blades.
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Fig. 1. Composite ceramic ingot
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Fig. 2. Graded thermal barrier coating NiAl/YSZ microstructure

Stage of Development

Patented and tested, available for demonstration.

Contact Details

International Center for Electron Beam Technologies of
E. O. Paton Electric Welding Institute of NASU

Contact person: Kostyantyn Yakovchuk

68, Gorky str., Kiev-150, 03150, Ukraine

Tel.: 044 289-2176

Fax: 044 287-3166

E-mail: yakovchuk@paton-icebt kiev.ua
http://www.paton-icebt.kiev.ua
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AEPOKOCMIYHI TEXHOJIOTIi

ITEPCIIERTBHI ®YHRIIIOHAJIbHI TPANIEHTHI IIOKPUTTS
JIJISI AEPOKOCMIYHOI TA TA3BOTYPBIHHOI IHAYCTPII

02110 npono3uuii

EJleKTpOHHO-IIPOMEHeBA TEXHOJIOTist Ta 0OJIa[HAHHS [1JIst
OJIHOCTA/IITHOTO HaHEeCEeHHs (PYHKITIOHATTbHUX IPAIIEHTHUX
TIOKPUTTIB 13 BUKOPUCTAHHIM KOMIIO3UIIITHOTO Kepamiu-
HOTO 3JIMBKY /11 BullapoByBanus. Ls TexHosoria 103BoJsie
3aMIHUTH TIJIACKY MeXKY PO3/Iy MeTasl/KepaMika Ha Tpa-
MIEHTHY TIepexiiHy 30Hy i 3a6e3meunTn 106py aaresiio 1mo-
KPUTTS 10 TiAKJIaAKA. KOMIO3UIIITHUN 3JTMBOK MiCTHTh
Tporpamy BUIIAPOBYBAHHS Ta OCA/KEHHS TPAIIEHTHOTO T10-
KpUTTs, BTizieny y popMi, po3mipax Ta KiJbKOCTi BiJIIIOBi -
HUX BCTABOK, IX CKJIQ/ly Ta B3AEMOPO3TAIIlyBaHHS BCEPE/IN-
Hi 3JIMBKY-0CHOBU. BCTaBKM y 3/IMBKY BU3HAYAIOTH CKJIAJL,
CTPYKTYPY 1 BJIaCTUBOCTI IIOKPUTTS Ha BCiX PIBHAX, BKJIIO-
Yalo4yy IPaJIieHTHI IepexijiHi 30HU Ta Iapyu MOKPUTTSL.

Innosauitinuii acnexm ma ocnosmni nepesazu
Iz Texmomorist Mae GBI BUCOKUI CTYTiHb BiTBOpIOBa-
HOCTI CKJIaay, CTPYKTYPW Ta JIOBTOBIYHOCTI TPa/liEHTHUX
MOKPUTTIB y MOPIBHSHHI 13 TpaauIiiiHO0 GaratocTyiHya-
TOIO TEXHOJIOTI€I0. BapTicTb 0/{HOCTA/IITHOTO €JIeKTPOHHO-
[IPOMEHEBOTO IPOIIECY OCAKEHHS MIOHAlMeHIIe B 2 pasu
HIDKYA Y TIOPIBHSAHHI 3 TPAAWIIHHUMHI TEXHOJIOTITHIMHI
MporecaMi HAHECEHHS! 3aXMCHUX MOKPUTTIB 3aBASKN BU-
KOPHMCTAHHIO TiJIbKY OJIHI€] €JIeKTPOHHO-TIPOMEHEBOI yCTa-
HOBKH Ta YCYHEHHIO 3 TIPOIecy GaraTtocTyneHeBOro UKIIY.

Ipazgientri tepmobap'epui mokpurrts (NiAl/YSZ,
NiCoCrAlY/AICr/YSZ) i3 roBuuHo0 1pubimsHo 250 MkM
MIIBUIILYIOTH TEMIIEPATYPY a3y Ha BXOI y ra30TypOiHHUI
neuryn #Ha 100 °C, He 3MiHIOIOUN TIPU I[LOMY TTOBEPXHEBY
TEMTIEPATYPy OXOJIOIKYBAHOI JIOTIATKY Ta30TyPOIHHOTO 1BHU-
ryHa. 30BHIlIHIl KepamiuHMii map i3 crabinizoBaHOro 1io-
KCHJly IIUPKOHII0 MAa€ HU3BKUI PiBEHb TEIJIONPOBIHOCTI
(mpubausno 1,2 Br/m-K) i mazgiiiawit aaresiitamii 38'130K
i3 38's13yt0unM MetasieBuM mapom (Oisbiie Hixk 100 MIla).
TepMonuKIiuHa JOBrOBIYHICTD MPaAiEHTHOrO TEpMOOap'ep-
Horo mokputTsa y 1,8—2 pasu Bullle, HiXK y TPaAUIIHHUX
TepMoOap'€PHUX MOKPUTTIB.

IpanienTHi eposifinoctiiiki moxkputTs (Ha ocHOBi TiN
ta TiC) ToBInHOK© 15—25 MKM, HaHeceHi i3 BUCOKOIO B I-
KicTio KoHmeHcalii (6isbiie, Hisk 1 MKM/XB) MOKYTb ITPO-
tucrositn eposii y 15-30 pasiB kpatie y mopiBHSHHI 3i
CTAJIBHOIO TiKIAIKOIO.

IpamientHi tBepai nemndipyioui nokpurrs (Sn-Cr-
MgO) i3 ToBIIMHOIO TIPUGIUZHO 25—50 MKM 03BOJISIOTH Y
JIeKiTbKa Pa3iB MiABUIINTH IeMIIhipyTovy 3/aTHICTh Ta epo-
3ilHY CTiHKiCTD BrupobiB Ha ocHosi Ti i3 mOKpameHHAM
OIOpy BTOMJTIOBAaHOCTI Ha 25 %.

TIany3vs 3acmocysanns
—  Po6oui Ta HANpaBJIsIOUl JIONATKY Ta30TyPOIHHUX JABU-
TYHIB;
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Puc. 1. Komnosuniitnuii kepamiyHuii 3J1MBOK
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Puc. 2. MikpocTpyKTypa TpaJi€HTHOTO TepMoOap €pHOro Io-
kpurts NiAl/YSZ

—  BucokoremneparypHi KOMIIOHEHTH aePOKOCMIYHOI TeX-
HIKI;
—  Kowmmpecopsi cTasbHi Ta THTAHOBI JIOMATKH.

Cmadis po3pooxu
3anareHTOBaHi Ta BUIIPOOYBaHi, FOTOBI 10 JIEMOHCTPALLII.

Konmaxmmna ingpopmauin

MixHApOIHMI IIEHTP eJIeKTPOHHO-TIPOMEHEeBUX TeXHOJIOTi
Incrutyty enexkrposBapioBanns iM. €. O. Ilarona HAHY
Kownraxtaa oco6a: Kocrsinrun STkoBuyk

Yrpaina, 03150, Kuis-150, Bys1. Topproro 68

Teun.: 044 289-2176

Daxc: 044 287-3166

E-mail: yakovchuk@paton-icebt.kiev.ua
http://www.paton-icebt.kiev.ua
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AEROSPACE

NANOSATELLITE

FOR ELECTROMAGNETIC MEASUREMENTS

Description
Nanosatellite is a new super-inexpensive mobile instrument
for electromagnetic environment study near International
Space Station (ISS). The instrument is capable to measure,
store and transmit to the base station data about the fol-
lowing parameters:-
—  three components of the constant magnetic field in the
range = 65 000 nT;:
—  variations of magnetic field in the
frequency range 0.1...40 000 Hz;
electric potential in the frequency range DC...40 000 Hz;
—  thecurrent density in the frequency range 0.1 ... 40 000 Hz;
—  kinetic plasma parameters — temperature, concentra-
tion and velocity of the charged and neutral particles.

Innovative Aspect and Main Advantages
Carefully developed conception of the instrument based on
the cheap industrial single-board computer PC-104 with
open operational system LINUX and low-power sensors
with high metrological character-istics provides for:-

—  low cost;-

- low power consumption;-

—  low physical dimensions and weight;-

—  possibility of the rapid modernization.

Areas of Application

Equipping the ISS for monitoring of its surface electric po-
tential and electromagnetic environment. With minor mo-
dernization the nanosatellite could be used as a fully auto-
nomous measuring system for both space and ground
applications.
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Fig. 1. Nanosatellite for electromagnetic measurements

Stage of Development

The engineering model was tested at laboratory conditions.
A group of sensors passed the tests in the plasma-dynamic
vacuum chamber under conditions close to operation requi-
rements.

Contact Details

Lviv Centre of Institute of Space Research NASU — NSAU
Contact person: Marusenkov Andriy

Address: 5A Naukova St., 79000 Lviv-60, Ukraine
Phone: 380-32-2296214, 380-322-639163

Fax: 380-322-639163 and -638244

Email: marand@isr.lviv.ua

Website: www.isr.lviv.ua
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AEPOKOCMIYHI TEXHOJIOTIi

HAHOCYIIYTHHUK

JIA EJIERKTPOMATHITHUX BUMIPIOBAHD

022150 nponosuuii

HamocymyTHIK — HOBa Helopora MOOIJTbHA CHCTEMA JJIsS O1Ti-

HIOBAHHSI €JIEKTPOMArHITHOT 06CTAHOBKY HABKOJIO MijKHA-

poanoi kocmiunoi craniii (MKC). Cucrema 103B0J1sI€ BU-

MiproBaTu, 36epiratu Ta nepeaaBatu Ha Ga3OBY CTAHIIIIO

iHopmartito mpo HACTYITHI TTapaMeTpu:

—  TPW KOMIIOHEHTH TTOCTIITHOTO MarHiTHOTO TOJIS B [ia-
nasowni * 65 000 uTur;

—  IHAYKIIIO TepeMiHHOTO MarHiTHOTO TIOJIS B JIialta3oHi
gacror 0,1...40 000 I

— eJIEKTPUYHUN TIOTEHITiaJl B [ialla30Hi 9acToT
DC...40 000 Ity

—  IIJBHICTH €JIEKTPUYHOrO CTPYMYy B Jlialla3omi
0,1...40 000 I

—  KIHeTHYHI TapaMeTpy IJIa3MH — TeMIepaTypy, KOHIIeH-
Tparifo Ta MBUJAKICTh 3apS/KEHNX Ta HEUTPaJbHUX
YaCTHH.

Innosauitinuii acnexm ma ocnosni nepesazu
PeresbHoO TIpojyMata KOHIIETIITist CUeTeMu Ha 6a3i JIe1eBoro
IPOMUCJIOBOTO ojiHoIIaTHOro Komir'torepa PC-104 3 Bin-
kpuToio omnepaiiiinoro cuctemoio LINUX Ta 3 Bukopucran-
HIM eKOHOMIYHUX CEHCOPiB 3 BUCOKIMH METPOJOTITHIMHI
XapaKTepUCTHKaMu 3abesredye:

—  HM3bKY BapTiCTh;

—  MaJie eHeProCIOKIBAHHST;

—  MaJii rabapuTi Ta Macy;

— MOJKJINBICTH MIBUIKOI MOJIEPHi3aIllii.

Tany3vs 3acmocysanns

O6naananis MKC st MOHITOPHUHTY 11 €IeKTPUYHOTO TIO-
TEeHI[ialy Ta eJeKTPOMAarHiTHOTO oroueHHs. [Ipu HesHay-
Hill MozIepHi3aIlil HAHOCYTTYTHUK MOsKe OYTH BUKOPHUCTAHO

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 1. HaHocynyTHHK /IS €/IeKTPOMarHiTHUX BUMIPIOBaHb

B SIKOCTI TTOBHICTIO aBTOHOMHOI BUMIPIOBAJIBHOI CHCTEMH
SIK KOCMIYHOTO, TaK i HA3eMHOTO TIPU3HAYEHHS.

Cmadis po3pooru

TexHosMOTIYHA MOJIEND, SIKA TECTYBAJIAcs B J1a0OPATOPHIX
ymoBax. [pyIia ceHcopiB Ipoiiliia aBTOHOMHI BUITPOOYBaH-
HST Ha TIJIa3MO-THHAMIYHOMY CTEH/Ii B yMOBax OJIM3bKUX /10
eKCITyaTaIliiTHIX BUMOT.

Konmaxmna ingpopmauin

JIpBiBChKUIT TeHTP [HCTUTYTY KOCMIYHUX AOCTiKeHb
HAHY - HKAY

Konraktaa oco6a: MapycenkoB Anzpiit Anatosiiiosuy
Anpeca: Bys. Haykosa 5A, 79000 JIbgiB-60, Ykpaina
Tea.: 380-32-2296214, 380-322-639163.

Daxkc: 380-322-639163 i -638244.

Enexrponna momra: marand@isr.lviv.ua

Be6-caiit: www.isr.lvivua
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AEROSPACE

UNMANNED TRANSPORT

REUSABLE AIRBORNE-SPACE VEHICLE

Description

Unmanned transport reusable airborne-space vehicle (ASV)
"Sura" is designed for launching into near Earth orbit and
as a reentry vehicle for satellites and other payloads.

It is a two-staged vehicle. Full weight is 48—50 tons,
full thrust of air feed and liquid propellant jet engines (LPJE)
is 61.1-70 tons, length — 17 m, wings span — 14 m, height —
6.6 m.

The first stage can be used in autonomous mode as a
cargo sub-orbital plane. The second stage — as a space ship,
i. e. for inter-planet flights and also for flights in the atmos-
phere of Solar system planets. The second stage contains a
cargo module. Body of the module can be moved for laun-
ching and reentry of Earth satellites.

For further flight in the atmosphere the body is moved
back to its place.

During reentry with cosmic speeds and flights on a
chosen trajectory, the thermal protection shields prevent
overheating.

Unmanned maximal quick-responsive option allows
reducing transitive processes time up to minutes, seconds
and microseconds.

Application of produced serially air-feed engines and
LPJE makes it possible to reduce time of development by
three times, as compared to analogues, and to cut cost of
development by two times (for example, in comparison with
Russian project TU-2000).

Innovative Aspect and Main Advantages

Special constructional features of ASV construction are the

following:

—  plane stages have modular construction;

—  there are no aerodynamic control elements;

—  flight control is realized by LPJE;

—  an advantage of the atmosphere is used (wing lifting
force and oxidizer — oxygen);

—  the principle of a "mortar" launching for staging and
orbiting the payload is applied.
ASV construction features allow reducing spacelaun-

ching cost.

68

Fig. 1. Picture of the dimensional model of two-staged airborne-
space vehicle

Expected specific cost index of launching for 300 km
height and 300 kg cargo weight is $ 1000 per one kg.

Areas of Application

—  launching of commercial communication satellites to
the near Earth orbit;

—  space research and remote Earth sounding.

Stage of Development
Conceptual development at the stage of construction pa-
tenting in Ukraine.

Contact Details

State Enterprise "Production Association Southern Ma-
chine-Building Plant named after A. M. Makarov"
Krivorozhskaya st. 1, Dnepropetrovsk, 49008, Ukraine
Vladimir Kukushkin, Doctor of technical Science

tel.: +38-056-744-96-94

fax: +38-056-744-96-97

cellular phone: +38-050-440-04-27

E-mail: ugv@orbita.dp.ua

SCIENCE AND INNOVATION. Ne 4, 2006



AEPOKOCMIYHI TEXHOJIOTIi

BECHIJIOTHUI TPAHCIIOPTHU BATATOPA30OBUI
IIOBITPSITHO-KOCMIYHUI JIITAK

022150 nponosuuii

BesminoTHuil, TpaHCHOPTHUI, HaraTOpasoBUil MOBITPSIHO-
kocmiunmii sitak (ITKJT) "Cypa" npusnauenuii 17151 BuBe-
JIEHHSI HA HABKOJIO3eMHY OpOITY 1 IIOBEPHEHHS HAa 3eMJIIO
CYIYTHUKIB 1 IHIINX KOPUCHUX BaHTAXKIB.

IHosiTpsano-komiunnii jitax Asocryninyactuil. [Tosna
Mmaca 48-50 T, moBHA TATA MOBITPSTHO-PEAKTUBHUX i PinH-
Hux asurysis 61,1-70,0 tc, noBxuna 17 M, po3dmax KpuJ
14 M, Bucora 6,6 M.

IIepunii cTyninb MOJke BUKOPHUCTOBYBATUCSI aBTOHOM-
HO B IKOCTI BAHTaKHOTO cyOopbiTaibHOro Jitaka. JIpyruii
— SIK KOCMIUHUIH anapar, y T.4. U MKIJIAaHeTHUX MOJIBOTIB
i excrtyaranii B armocdepax miianer COHAYHOI CUCTEMU.

Jlpyruii cTyninb Ma€ BaHTKHUHI BiJICIK, KOPILYC SIKO-
O [EePEMIIILYETHCS [IJIsl BUBEIEHHS Ha 0pOiTy ab0 3HATTS 3
op6iTH HABKOJIO3eMHUX cyIyTHHKIB. [ToTiM Kopityc moBep-
TAETHCA Ha MICIIe JUIF MOJIbOTY B aTMOchepi.

TentozaxucT npu BXxoji B arMocdepy Ha KOCMiYHUX
HMIBUKOCTSIX 1 pyci o o6paHiil TpaeKTOPIl 103BOJISIE YHU-
KaTH I1eperpisy.

BesninoTHnit BapianT n1pyu MaKCUMaJIbHIN ITBUKO/IT
JI03BOJISIE 3HU3UTHU YacC MePexi[HUX MPOIEeCiB MOJbOTY /10
XBUJIMH, CEKYHJI i MIKPOCEKYHI.

3acTOCYBaHHS MOBITPSIHO-PEAKTUBHUX JIBUTYHIB i Pi-
JIVMHHUX PAKETHUX JBUTYHIB, 1110 BUTOTOBJISIOTHCS CEPIIHO,
JI03BOJIUTH CKOPOTUTH 4ac PO3poOKM BTPUUL B IIOPIBHSIHHI
3 aHAJIOraMU, & BapTicTh PO3POOKY 3HU3UTH BJiBiYi (HANIPU-
KJIaJl — y MOPiBHAHHI 3 pociiicbkuM nipoekTom TY-2000).

Innosauitinuii acnexm ma ocnoeni nepegazu

Koncrpykiis IIKJI BigpisHsS€TbCS KOHCTPYKTUBHUMU

0COOJIMBOCTSIMHU:

—  CTYIIiHI JliTaka MalOThb MOJLYJIbHY KOHCTPYKILiIO;

—  BIJICYTHI eJIeMEHTH aepOMHAMIYHOTO KepyBaHHST;

—  KepyBaHHS ITOJIbOTOM 3/IIHCHIOETBCS PIIMHHIMHA pa-
kerHumu asurynamu (ZKP/T);

—  BUKOPHCTOBYIOThCS TiepeBaru arMocdepu (1iaHiMab-
HOI CHJIN KpHUJIa 1 OKMCITI0BAvYa-KICHIO);

—  3aCTOCOBYETHCS MPUHIINI "MIHOMETHOTO CTapTy " IS
MOJIJIY CTYIIEHIB i BUBEJIEHHS BAaHTAXKY Ha OpOITY.

Koncrpykrussi pittennst [TKJI 103B0sg10Th 3HU3UTH
BapTIiCTb KOCMIUYHUX 3AITYCKiB.

HAYKA TA ITHHOBAIIIIL. Ne 4, 2006

Puc. 1. @oTo raGapuTHOrO MaKeTy NOBITPAHO — KOCMIYHOTO Ji-
TaKa

[InanoBanuil MOKa3HUK HMUTOMOI BapTOCTI BUILYCKY
Ha opbiry Bucoror 300 kM BaHTaxy Macow g0 300 kr —
$ 1000 32 ouH Kisorpam.

Tanys3v 3acmocyeanna

—  BUBEJCHHS HA HABKOJIO3eMHY OpOITY KOMepIiiHuX
CYIIyTHUKIB 3B'43KY;

—  KOCMIiuHi JOCJI/PKEHHS 1 AucCTaHIfiifHe 30H/yBaHHA
3emui.

Cmadis po3poodxu
KonrenryasibHa po3pobka Ha cTaii IIaTeHTyBaHHST KOHCT-
pyKIii B YKpaiHi.

Konmaxmmna ingpopmauin

['TI "T1O IliBpenunii MamHOOy AiBHKUN 3aBo/ iM. A. M. Ma-
KapoBa”

ByJ1. KpuBopisbka, 1, /[rinpomerposesk, 49008, Yrpaina
Bomogmvmp Kyxymkin, 1okTop TeXHIYHUX HAyK

Teun.: +38-056-744-96-94

®Daxkc: +38-056-744-96-97

Mo6.: +38-050-440-04-27

E-mail: ugv@orbita.dp.ua
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AEROSPACE

FILTERED VACUUM-ARC PLASMA SOURCE
FOR HIGH QUALITY COATINGS

Description

Developed a cathodic vacuum arc plasma source with a
magnetic filter that turns the plasma stream 90°. T-shaped
plasma duct with a system of intercepting screens and fins
provides a significantlly higher degree of absorption of
macroparticles when compared to conventional "torroidal”
filters (more than an order of magnitude). A small ratio of
curvature radius of the plasma duct to its inner radius, a
large diameter of the plasma guiding channel (200 mm),
and an optimal geometry of transporting magnetic fields
ensure a high throughput of the filter — up to 55 %. Filtered
plasma source proposed may be used in new vacuum-arc
industrial setups for the ion plasma processing of mate-rials
including deposition of high quality coatings.

Innovative Aspect and Main Advantages
Efficiency of the main versions of known systems and our
results

” — — @
=
5 B —| & §& e | 5%
= [<T-] < —_ [STIEPN -
=i < — - g = >~ = -
= o o T = By © & o [T
[ @»n 9 S = == o T (=75
o S|l o s s EQ R =
9 8S|352|382|8a e &
2 |ZE|E=85|82| 2
= = <) Z =
Efficiency
1/1d x100,% 3,0 2,5 2,5 2,5 about 5

The ratio of the total ion flow at the channel exit to the dis-
charge current (7;/1;) — the system efficiency coefficient —
is commonly assumed to be the criterion of plasma passage
efficiency through the system as a whole (generator + filter).

Areas of Application

Filtered vacuum-arc plasma source described can be used

for the following coating deposition: DLC, metals (Ti, Cr,

Nb, Mo, Cu, Al, etc.), alloys, nitrides, oxides, carbides,

composites, multilayers.

Such coatings can be used as:

—  wear-resistant coatings at surfaces of fine mechanic ele-
ments (hydrodynamic and electrostatic supports of
gyroscopes and centrifuges, pistons of fuel pumps, etc.);

—  decorative coatings;

—  hard protective coatings on magnetic and optic devices;

—  transparent conducting oxide films in solar sells;

—  low-e films on architectonic glass;

—  protective biologically indifferent coatings;

—  "back-end" metal layers in ultra large scale integrated
circuits.
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Fig. 1. T-shaped filtered vacuum-arc plasma source for diamond-
like coating (DLC) deposition. Coating deposition rate is 6 um/h
at the diameter 20 cm

SRR . it e
Fig. 2. Elements of the gas dynamic bearing with DLC coatings
(convex hemispheres) and with TiN coatings (concave hemi-
spheres)

Above mentioned filtered plasma source may be used:

— in new vacuum-arc industrial equipment for the ion
plasma processing of materials including deposition
of high quality micro- and nanostructural coatings;:

—  when upgrading of existent vacuum-arc equipment
for widening their technological potentiality; -

—  for high quality coatings deposition processes in ma-
chine building, fine mechanics, microelectronics, op-
tics, automobile industries, etc.

Stage of Development
Prototype available for testing; patented in USA.

Contact Details

National Science Centre "Kharkov Institute of Physics
and Technology”

Akademicheskaya, 1, Kharkov 61108, Ukraine
Volodymyr Strelnytskiy

Tel /fax: + 38-057-3356561

E-mail: strelnitskij@kipt.kharkov.ua

SCIENCE AND INNOVATION. Ne 4, 2006



AEPOKOCMIYHI TEXHOJIOTIi

BUCOROIIPOAYRTUBHE BARKY YMHO-IYTOBE /I;KEPEJIO

DOIJIBTPOBAHOI IINTASMU

022150 nponosuuii

Po3pobJieHe BaKyyMHO-YTOBE JKEPEJIO TIa3MU 3 MarHiT-
HuM (BLIBTPOM 3 BisxusierHsm crpymy Ha 90°. T-oaiGHuit
MIa3MOBIJ| 3 HAOOPOM eKpaHiB i pebep A1 mepexoIIeHHs
MiKpOYacTOK 3abesrieuye Oijiblll BUCOKY, Y IOPIBHSAHHI i3
3BUYAHUM "TOPOifanbHUM" (DiJIBTPOM, CTYIiHb OUMIIEH-
Hs1 mtasmu (GLIBII HIK HA HOPSIIOK BesimuwnHu ). HeBesnke
CITIBBI/IHOIIEHHS Pajiiyca KPUBU3HM ILJIA3MOBELyUOTO Ka-
HaJIy /10 HOTO BHYTPIITHBOTO Pa/iyCy, BEIUKNH liaMeTp Ka-
Hauy (200 MM) it onTuMizoBaHiI MarHiTHI 10JIs1 3a6e31euy-
10Th BUCOKUH KoeDimieHT mporyckanus diasrpa 10 55 %.

Innosauitinuii acnexm ma ocnoséni nepesazu
EdextuBHicTh BiIOMUX cUCTEM y HOPIBHAHHI 3 HAIIMMU
pe3yIsTaTaMu
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I,/1,; — cucremuuii xoedirienT edextuBHOCTI; [; — iIOHHMI
CTPYM Ha BUXOJI Jzkepena, I; — cTpyM JIyru.

Iany3v 3acmocyeanns

Jlskepesio TIa3Mu, Mpo sike HAeThesA, MoKe 6YTH BUKOPUC-

TaHe JJIst 0CAKEHHS IIIBOK 3 aIMa30I0AiGHOr0 BYTJIEIO,

3 metasis (Ti, Cr, Nb, Mo, Cu, Al, Cr, Zr, Ta in.), cruiasis,

HiTpUAIB, KapOiAiB, OKCUAIB, KOMIIO3UTIB Ta Garatomapo-

BUX MOKPHUTTIB. 3a3HaueHi MIiBKU MOKYTb OYTH BUKOPUC-

TaHi B SIKOCTI:

—  3HOCOCTIMKMX MOKPUTTIB Ha JleTalgX TOYHOI MeXaHi-
ku (esleMeHTaxX Ti[POAMHAMIYHUX Ta eJIeKTPOCTaTUY-
HUX OIOP TiPOCKOIIIB Ta IeHTPU@yT, MIyHKepiB ma-
JINBHUX HACOCIB Ta iH.);

—  JIeKOPAaTUBHUX ITOKPUTTIB;

—  TBepAUX 3aXUCHUX MOKPUTH MATHITHUX 1 OMTHUYHUX

MPUCTPOIB;

—  TIPO30PHX 3aXMCHUX IJIIBOK B YapYHKaX COHSYHUX
Garapei;

—  MeTaJIeBUX MIAPiB B BEJIMKUX IHTEIPAJIbHUX CXEMax
MiKPOEJIEKTPOHIKH;

HAYKA TA ITHHOBAIIIIL. Ne 4, 2006

Puc. 1. BakyymHo-ayroBe mkepeso mwiasmu 3 T-nonionnm §isr-
POM ISl OCA/I’KeHHsI anMa30-noAiounx mokpurriB. IIBuakicTs
OCa/[’KeHHS TIOKPUTTSI CTAHOBUTh 6 MKM/TOJ Ha IIONLY JiaMe-
TpoMm 20 cm

Puc. 2. EjxemenTy razoiMHaMiyHUX MiJIIMIHUKIB 3 aJMa30M0-
i0HuM nokpuTTSIM (onykui Ha niBedepu) ta 3 TiN nokpurTsIM
(yBirnyri Ha niBcepn)

J5Kepesio TIasMu, o PO3IJISIAAETHCS, MOKEe OYTH BUKOPU-

cTaHe:

—  npu MojepHizalii icHy4oro obJaHaHHS 3 METOH
PO3IINUPEHHS HOTO TeXHOJIOTIYHUX MOKINBOCTEH;

— I 3iHCHEHHS TPOIECIB OCA/’KEHHS BUCOKOSKIC-
HUX OKPUTTIB B MAIIUHOOYIYBaHHI, TOUHOMY TIPUJIA-
N00ylyBaHHI, MIKPOEJIEKTPOHILl, ONTHIL, aBTOMOOL/Ib-
Hill MPOMUCJIOBOCTI 1 T. TI.

Cmadis po3pooxu

IIpororun s BunpoGysanb; natentyBants B CIITA.

Konmaxmmna ingpopmauis

Hamionanbnuit Haykosuit Ilentp "XapxkiBcoknii isuko-
TexHiunuit inctuTyT"

ByJ1. Akazemiuna 1, Xapkis 61108, Ykpaina
Crpenpautpkuii Bonogumup €BreniiioBng

Tex./ dpakc: + 38-057-3356561.

E-mail: strelnitskij@kipt.kharkov.ua
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AEROSPACE

MICROMODULES FOR LOW-POWER THERMOELECTRIC
GENERATORS WITH RADIOISOTOPE HEAT SOURCE
FOR INTERPLANETARY SPACE EQUIPMENT

Description

The operating principle of thermoelectric micromod-ules
is based on the use of thermoelectromotive forces arising in
semiconductor thermocouples. A large num-ber of legs in
thermopiles (from hundreds to tens of thousands) allows
to obtain the necessary electric volt-ages at relatively small
temperatures differences (~ 10—-100°).

Temperature modes of micromodules

Maximum operating temperature of hot side ~ + 230 °C;
Admissible overheat of hot side +250 °C;
Maximum operating temperature of cold side  + 120 °C;
Admissible overheat of cold side +150 °C;
Minimum operating temperature of cold side —50°C.

Innovative Aspect and Main Advantages

Special attention is paid to micromodules reliability. It was
provided by special technology preventing degradation of
legs in manufacturing and highly reliable technologies of
legs connection to antidiffusion layers. Particularly reliable
modules of IR series utilize special redundancy systems
improving considerably their service life. The use of redun-
dancy provides operating capacity of modules even at com-
plete degradation of some legs. At degradation of one leg the
electric power generated by module is reduced only by
1-3 %. The probability of failure-free work of module with
redundancy during 10 years is increased by two-five orders.

Areas of Application
Micromodules are intended for use in low-power thermo-
electric generators of space or terrestrial purpose. Sources
of heat can include radioactive isotopes (for example, Pu®®),
thermal flows in soils, heat released by organisms, including
human, thermal flows through the walls of buildings and
heat from various heated objects, waste heat from industrial
and house-hold devices, microcatalytic sources using flame-
less combustion of combustible gases or liquids (petrol,
kerosene) etc. Micromodules open up opportunities for wide
application of low-power thermoelectric generators for
power supply to space equipment.

The use of a large number of such generators on space
objects radically improves the reliability of electric power
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Fig. 1. A micromodule

sources, provides for their convenient location, serves as
alternative to solar thermopiles on the orbits distant from
the Sun. Terrestrial applications open up new opportuni-
ties of using thermoelectricity for power supply to medi-cal
equipment (heart pacemakers), heat meters, alarm and guard
systems, portable electric devices, etc. Based on micro-
modules, compact long-action sources can be created hav-
ing specific characteristics higher than those of chemical
power sources (storage batteries, chemical batteries).

Stage of Development
License agreements and cooperation for further develop-
ment are sought.

Contact Details

Organization: Institute of Thermoelectricity

Contact person: Lavska Lyudmyla

Address: General Post-Office, Box 86, Chernivtsi, 58002,
Ukraine

Tel: (3803722) 7 58 60

Fax: (3803722) 41917

E-mail: anatych@inst.cv.ua

Website: www.ite.cv.ukrtel.net

SCIENCE AND INNOVATION. Ne 4, 2006



AEPOKOCMIYHI TEXHOJIOTIi

MIKPOMOAVYJI AJIA MAJIOIIOTY RHUX
TEPMOEJEKTPUYHUX 'EHEPATOPIB

3 PAJIIOISOTOITHUM /IGKEPEJIOM TEILJIA Pu238
AJIA MIGRIINTAHETHUX KOCMIYHHX AITAPATIB

022150 nponosuuii
TemmepatypHi peskMMHI MiKPOMOTYJTiB:
Maxcumasbha poGoda TeMIeparypa

rapsiaoi CTOpoOHU + 230 °C;
[lomycTmuit mepeHarpiB rapsia0i CTOPOHN + 250 °C;
MakcumasbHa poboua Temneparypa

XOJIOJTHOI CTOPOHU +120 °C;
Jlomyctnmuii iepeHarpis xomoaHoi croponn  + 150 °C;
MinimMasbia poboda TeMieparypa

XOJIOJTHOI CTOPOHU - 50°C.

Innosauitinuii acnexm ma ocnoeni nepegazu
OcobmBa yBara MpUAIIAETbCSA HaAIHHOCTI MiIKPOMOJLYJIiB.
Jluist 11 3a0e31e4eHHsT 3aCTOCOBYETHCSI CIIEI[ialbHa TEXHO-
JIOTisl, dKa BUKJIIOYA€ PYHHYBAHHS BITOK IIPU iX BUTOTOB-
JIEHHI 1 BUCOKO Ha/IiliHI TEXHOJIOT11 KOMYyTallii BITOK 3 aHTHU-
madysiiHuMu mapaMu. B 0co6amBo HamiiiHUX MOIYJISIX
cepii IR 3acTocoByioTbCA crieliajibHi CUCTeMU Pe3epByBaH-
H#, SIKi JI03BOJIAIOTH 3HAYHO MMOKPAIUTH IX PECYpPCHI rapaH-
Tii. 3acrocyBaHHs pe3epByBaHHs 3a0e3Ile4y€e 31aTHICTH
MOJIYJIiB TIPAIIOBATU HABITH IIPU MOBHOMY PYHHYBaHHI ya-
ctunu BiTok. IIpu pyliHyBaHHi o/lHi€l 3 BITOK eJleKTpUYHA
MOTY>KHICTD, IKA FTEHEPYETLCS MOJLYJIEM, 3HIKYETHCS TiJlb-
ku 110 1-3 %. BiporigHicTs 6€3BiMOBHOI pO6GOTH MOJLYJIs 3
pesepByBaHHsM 11poTsiroM 10 pokiB 36ibIyeThCst Ha 2—5 110~
PSIKIB.

TIany3vs 3acmocyeanns

MikpomoyJii TpU3HayeHi /71T BUKOPUCTAHHSA B MaJIOIO-
TYKHUX TEPMOEIEKTPIUYHUX TeHEPATOpaX KOCMIYHOTO abo
HA3eMHOT0 3aCTOCYBaHHS. J[sKepesiaMu Teria MoKy Th CIIy-
JKUTH pafioakTHBHi i3oTomn (Hampukian, Pu®®), temmosi
IMOTOKU B IPYHTAX, TEIJIOBU/IIJIEHHS OPTaHi3MiB, BKJIIOYAIO-
YU JIIO/ICHKI, TETJIOBI MMOTOKU Yepe3 CTIHU CIIOPY/ 1 TEIIo
BiJl pI3HUX PO3IrpiTUX 06'€KTIB, BIXOAM TEILIA Bifl IPOMMUC-
JIOBUX 1 MOOYTOBUX NPHJIAAiB, MiKPOKATaTITUUHHUX JIKe-
peJ1, ki BUKOPUCTOBYIOTh OE3I0IyM'siHe CHaJI0BaHHA IO-
ptounx rasiB uu pigun (GeH3uH, raz) i T.i. MikpomomyJi
BIZIKPUBAIOTb MOKJIUBOCTI [IJ7I IIUPOKOTO 3aCTOCYBaHHA
TePMOEJIEKTPUYHUX TeHePaTOPiB HEBEJUKUX TTOTYKHOCTEHN
IS SKMBJIEHHST KOCMIYHOI aniapaTypy. 3acTOCyBaHHS HeBe-
JIMKOI KiJIBKOCTI TaKMX reHepaTopiB Ha KOCMIYHUX 06'€K-

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 1. Mikpomoayis

TaxX PAAMKAIBHO IMOKPAILYE HAMIHHICTD JKepesl eJIeKTprY-
HOi eHeprii, 3abe3ledye 3pydyHIiCTh iX pO3TallyBaHHS, €
AJIBTEPHATUBOIO COHSIYHMM TepMmobarapessM Ha opbiTax,
Binnanenux Big Counrrst. Hazemue 3acTocyBanHs BiIKDUBA€E
HOBI MOKJIMBOCTI [IJIs1 BUKOPHCTAHHSI TEPMOEJIEKTPUKHI
JUTSL SKUBJIEHHS MEJIMYHOI anapaTypy (KapiioCTUMYJISATO-
pH), JIIYMJIBHUKIB TeIlJ1a, CATHAJIbHUX i OXOPOHHUX CHCTEM,
OPTATUBHOI €JIEKTPUYHOI arapaTypH, i T. i. Ha 6asi Mikpo-
MO/IYJIiB MOXKYTb CTBOPIOBATHCS KOMITAKTHI JIKepeJa J0B-
rOTPUBAJIOL /1il, MUTOMI XapaKTEePUCTUKU IKUX Kpallli, HixK
y XIMIUYHUX JIDKEPeJI KUBJIeHHs (aKyMy-JISITOPIB, XiMiYHUX
Garapeit).

Cmadis po3pooxu
TpuBae motryk mapTHepiB s JEH3IHHUX yTOM Ta T10-
JAJIBIIOTO PO3POOKU.

Konmaxmmna ingpopmauia

Opranizanis: [HCTUTYT TepMOEJIEKTPUKH

KonraktHa oco6a: Jlascbka Jlroamuia Ilerpisaa
Anpeca: m. Yepwisii, rososmomramT, a/c 86, 58002, Yk-
paina

Ten.: (3803722) 7 58 60

Ddaxkc: (3803722) 4 19 17

Enexrtponna momrra: anatych@inst.cv.ua

Iurepuer: www.ite.cv.ukrtel.net
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AEROSPACE

SPACE ENVIRONMENT SIMULATOR

Description

Cryogenic and aerospace equipment is exploited in compli-
cated and unfavorable environmental conditions caused by
Solar irradiation, high-power flux of corpuscular irradiation
from radiation belts of Earth, vacuum, zero-gravity, low
temperatures, significant cyclic gradient thermal loading,
notable static, dynamic and reciprocal cyclic loadings, vibra-
tion etc. Each of the mentioned factors influences alteration
of mechanical, optical, electric, thermo-physical, tribotech-
nical and other properties of materials used in the equipment,
whereas cumulative impact of all these factors is not additive.

Today, therefore, the main tasks of cryogenic and aero-
space materials science are: determination of serviceabil-ity,
reliability and lifetime of existing materials as well ascrea-
tion of novel materials with enhanced characteristics. Such
factors as non-uniformity of in-flight heating of different
portions of Space vehicle (SV), time-dependent alteration
of adsorption coefficients and degree of darkness for outer
surfaces of SV, with account of inner energy dissipation —
require special and sometimes very intricate experimental
studies. It is expedient that the experiments are run at on-
ground elaboration of spacecraft and involve special facili-
ties simulating Space environment conditions.

In order to solve the abovementioned problems, experts
of Special Research and Development Bureau (CRDB) for
Cryogenic Technologies of B. Verkin Institute for Low Tem-
perature Physics and Engineering at National Academy of
Sciences of Ukraine (SRDB) have elaborated methods,
equipment and technologies for creation of special-purpose
simulators series .

Specialists of the SRDB have a great experience in
development of simulation equipment. Earlier they built
more than 10 complete sets of Simulators (Fig. 1, Fig. 2) for
commercial purposes, as well as for researches in the field
of materials science and SV testing in Germany, China, for
National Space Agency of Ukraine, "Yuzhnoye" Design
Bureau, Ukraine, etc.

Fig. 1. The complex outer-Space environmental factors simula-
tion unit
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Fig. 2. General view of the stand-facility for thermo-vacuum
testing of Space-vehicles

Personnel of the SRDB includes, particularly, a team
of experts capable of solving a wide range of materials scien-
ce tasks, specialists in the area of design and technology en-
gineering, a group of young scientists and experts.

Innovative Aspect and Main Advantages

We are seeking collaboration for development of a cooling
machine which would be installed in the cooling equipment
of Simulators. Such modification of Simulators would allow
to use them without cryogenic liquid and to expand, the-
refore, application in the aerospace industry.

Areas of Application

The complex simulation equipment is intended for simula-
tion of space vacuum, cold Space environment, fluxes of
protons and electrons, electromagnetic radiation by the Sun
and Earth, and Earth-albedo with the purpose to study the
influence of these factors on thermal regime of hardware
and instruments of SV, as well as to determine serviceability,
reliability and lifetime of cryogenic and other materials used
in aerospace.

Stage of Development
Patented (Ukraine Patent 52338, "Cryogenic-vacuum
camera") and already on the market.

Contact Details

Special Research and Development Bureau of Institute for
Low Temperature Physics and Engineering of National Aca-
demy Science of Ukraine

47 Lenin ave, 61103, Kharkov, Ukraine

Director of the Institute: Pokhyl Yuriy Anisimovich
Tel.: 38 057-340-22-93

Fax: 38 0572-340-12-92

E-mail: Mail@Cryocosmos.com

SCIENCE AND INNOVATION. Ne 4, 2006



AEPOKOCMIYHI TEXHOJIOTIi

KOMILJIEKCHE IMITAIIIMHE YCTATKYBAHHS

02110 npono3uuii

Marepianu, 1110 BUKOPHCTOBYIOThCST B KPIOT€HHO-BAKYyMHIll
11 aepPOKOCMIYHIH TeXHiIli, eKCILTYaTyIOThCS B IOCUTH CKIIA/I-
HUX | HECIIPUSITIIMBUX YMOBaX 6araroakToOpHOTO BILIMBY
KOCMIYHOTO IPOCTOPY; TJIMOOKOTO BaKyyMy; €JIEeKTPOMa-
raitHoro BurpominioBants COHIIA # IOTYKHUX HOTOKIB
KOPITYCKYJISIDHOTO BUIIPOMIHIOBAaHHA B PaJlialliiHUX TOS-
cax 3eMJi; HeBaroMocCTi; HU3bKUX TEMIIeparyp; 3HAYHUX
NUKJIIYHAX TPATIEHTHIX TePMIYHNX HABAHTAKEeHb; MaTHIT-
HUX IIOJIIB; a TaKOK 3HAYHUX CTATUYHUX, AUHAMIYHUX 1
3HAKO3MIHHUX MUKIIYHIX HaBaHTaKeHb, BIOpaIii il iHImmx
daxropiB. Koxuuil i3 3a3HaueHnx (hakTopiB 1MO-pisHOMY
BIJIMBAE HA 3MiHY MeXaHiYHWUX, ONTUYHUX, €JCKTPUUYHUX,
TEMI0MI3UIHNX, TPUOOTEXHIYHUX W IHIIINX BIaCTHUBOCTEH
MaTepiasiB, a pesyJbTyOuMil IXHIH CIIJbHUI BIIUB He
AUTUBHUIL.

VY 3B'sA3KY i3 1IMIM BU3HAUEHHS TIPAIe3/[aTHOCTI, HATiii-
HOCTI 1 TOBTOBIYHOCTI MaTepiamiB, SIKi BAKOPUCTOBYIOTHCS
B TaKUX CKJIQJHUX YMOBAX, i CTBOPEHHS HOBUX MaTepiasliB
3 TOJIIIIEHUMI XapaKTEePUCTUKAMKU CTAHOBUTH OCHOBHY
npobJeMy KpiOreHHO-BaKyyMHOTO i aePOKOCMIYHOIO Ma-
Tepiaso3HaBCTBA.

HeopnakoBicts narpiBannst okpemux yactud KA B
0JIbOTI, 3MiHA B yaci KoedillieHTiB TOrJIMHAHHS 1 CTyTIeH]
YOPHOCTI 30BHINTHIX OTO MOBEPXOHD, 00K PO3CiIOBaHHI
BHYTPIIITHBOI €HePTii — Bce 11e BUMarae CreliialbHuX, 4acoM
JOCUTDH CKJIAJHUX, €KCTIePUMEHTATBHNUX JIOCHTIKeHb, SKi
JIOTIJTBHO TIPOBOJIUTU TIPU HA3€MHOMY BiJllIpallbOBYBaHHI
JITAJIBHUX alapaTiB 3a JIOIIOMOTOIO CIIEI[iaIbHUX YCTAHO-
BOK, y TOMY Yl iHIIIOMY CTYyIIeHi YMOBH, 1110 IMITY€ KOCMiu-
HUI IPOCTIP.

JLtst po3B'si3aiHs 1UX TpobJreM (haxiBili CreniaTbHOTo
KOHCTPYKTOPCHKO-TEXHOJIOTTYHOTO GIOPO MO KPUOTEHHilT
texHili Di3UKO-TEXHIYHOTO IHCTUTYTY HU3BKUX TEMITEpa-
typ HAH Yxpainu po3pobuian MeTOAH, yCTaTKyBaHHs i
TEXHOJIOTII JJIsT CTBOPEHHS cepil iMiTaTOPiB CIEIiaThHOTO
[PU3HAYECHHS.

ITpu po3pobui KX imiTaTopis 6yB BUKOpHCTaHKil Oa-
raTUil IOCBi MONEpeHbOI PO3pOOKHU imiTaTopis. Pawiiie
6yJ10 cTBOpeHO Oisbiiie 10 iMiTaTOPIB 11 KOMEPIIUHYX 11i-
Jeit (puc. 1), 41 gociasKenb B 061acTi MaTepialo3HABCT-
Ba B Himewuuni, Kurtai, HarlionaspHoMy KocMiduHOMY areH-

Puc. 1. Imitarop Komiiekcy (pakTopiB KOCMIYHOTO POCTOPY

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 2. 3aranbHuii BU CTEH A IS TEILUIO-BAKY YMHHUX BUIIPOOY-
BaHb KOCMIYHHUX amnaparisB

terBi YKpainu i it BUIIPOOYBaHb KOCMIUHUX anaparis
(puc. 2) y Kb "lliBmenne" i T. z1.

ITepconan CKTB napaxosye 6;m3bko 167 criBpobit-
HUKIB, 3/[aTHUX BUPIILYBATH ITUPOKUIL CIIEKTP 3aB/IaHb Ma-
Tepiaso3HaBCTBa, KOHCTPYIOBATH i PO3POOJIATH iHKEHEepHi
TEXHOJIOTII.

Innosauivinuii acnexm ma ocrnosmi nepesazu
TTomanbiia crisibia po3pobka Moxke OyTH CIIpAMOBaHa Ha
PO3PO6KY KPHOTEHHOI MAIIUHI, 110 TOBUHHA CTATH YaCTU-
HOIO OXOJIO/IKYBada /I iMiTaTopa, 1110 JI03BOJIUTL BUKO-
pucroByBaTi iMiTaTopu 6e3 KpuorenHoi pigunu. Hoa Mo-
nmudikarist imiTaTopa Moske 3HaUTH GiJIBIIT ITMPOKE 3aCTO-
CyBaHHS B a6POKOCMIUHIN iHAYCTPIi.

Ianyss 3acmocyeanns

ImiTartiitne yctaTKyBaHHS IPU3HAYEHE /IJI1 KOMILIEKCHOI iMi-
Tarii KOCMIYHOTO BaKyyMYy, HU3BKUX TeMIIepaTyp KOCMiu-
HOTO TIPOCTOPY, MOTOKIB IIPOTOHIB ¥ €JIEKTPOHIB, €JIEKTPO-
MarfitHoro BunpominioBanus Conug it 3emii, anbbeno
3emuti 3 METOIO BU3HAYEHHST BIIUBY INX (haKTOPiB HA TeTl-
JIOBI PEKUMHU YCTATKYBaHHST KOCMIYHOTO KOPAbJIst, & TAKOK
IUIsT BUBHAYEHHsI cTabiIbHOCTI (DYHKI[OHATIbHUX BJIACTH-
BOCTeH KOHCTPYKIIIHHUX MaTepiaTiB aepOKOCMITHOTO TTPH-
3HAYCHHSI.

Cmadis po3pooxu
3anarenroano (Ilarent Ykpainu 52338, "KpiorenHo-sa-
KyyMHa Kamepa") i BJKe TIPeICTaBJIeHO Ha PUHKY.

Konmaxmna ingpopmauin

CreriajibHe KOHCTPYKTOPCHKO-TEXHOJIOTIUHE GIOPO 110
kpuorentiit Texini Oi3UKO-TEXHIYHOTO IHCTUTYTY HU3bKUX
temreparyp HAH Ykpainu

Anpeca: up. Jlenina 47, 61103, Xapkis, Ykpaina
[lupexrop opranizariit: [Toxun Opiit AnicimoBuy

Teu.: 38 057-340-22-93

Dakc: 38 0572-340-12-92

E-mail: Mail@Cryocosmos.com
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AEROSPACE

ADVANCED MATERIALS AND STRUCTURES
FOR LONG-TERM SPACE OPERATIONS

Description
A new technology has been introduced for development of
materials and structures with special properties for a long-
term operation in orbit as well as for modification of existing
materials by unique properties providing resistance to the
space environment factors, such as radiation, vacuum ultra-
violet, electromagnetic radiation, thermal cycles and atomic
oxygen.

Special unique equipment is available which allows to
ascertain the materials resistance on the ground.

Innovative Aspect and Main Advantages
Usually resistance to space environment factors is determi-
ned by the influence of one or two factors. In this case an
effect of synergism is not taken into account. In Ukraine a
unique installation has been developed — CSSF — that
allows testing of materials under simultaneous influence of
protons, electrons, ultraviolet, Sun's light radiation, vacuum
and cyclic change of temperature.

With the use of this installation materials testing
allows reliable estimation of their protective properties and
development of materials with special properties and opti-
mal mass characteristics.

Areas of Application

Aerospace industry

Stage of Development

The CSSF installation is created and ready to use.
Materials and structures are developed or modified at

availability of Customer's initial data.
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Fig. 1. Complex Simulator of Space Factors (CSSF)

Contact Details

Yuzhnoye State Design Office

49008, Dniepropetrovsk, 3, Krivorizhka St
The Special Design and Technology Department of Low
Temperature and Technical Institute
61103, Kharkiv, pr. Lenina, 47

Tykhyy Victor Grygorovich (PhD)
Phone: +380 562 925027

Fax: +380 562 920866

E-mail: info@yuzhnoye.com

Website: www.yuzhnoe.com

SCIENCE AND INNOVATION. Ne 4, 2006



AEPOKOCMIYHI TEXHOJIOTIi

PO3POBKA MATEPIAJIIB I KOHCTPYKIIII,
AKI MAIOTD CIIEHNIAJIBHI BIACTUBOCTI
JIJII TPUBAJIOI EKCILIYATAITII HA OPBITI

Ozns0 npono3uuii
Ha ocHOBI Hakomu4yeHoro A0cBiny O6yB po3poOIeHIH miaxiz,
10 JI03BOJISIE PO3POOJIATH Marepiain i KOHCTPYKIL, sIKi
MaIOTh CHeTaTbHI BTACTUBOCTI /IJIST TPUBAJIO] €KCILTyaTallii
Ha op6iti, a6o MoanbiKyBaTH HAsSBHI MaTepiagu AJIs 10/1a-
BaHHS iM CIeliaJlbHUX BJACTUBOCTEH, 110 3a6e311euyIoTh
CTIHKICTH /10 YNHHUKIB BIJINBY KOCMIYHOTO IPOCTOPY: Pa-
Jiartist, BaKyyMHU# yssrpadiosiet, eeKTpOMarHiTHe BUIPO-
MIHIOBaHHS, TEPMOITIKJIN, ATOMAPHUN KICEHb.

€ yHIKaJIbHE YCTaTKyBaHH:, sIKE [03BOJISIE BU3HAYATH
CTIHKiCTh MaTepiasiB, 10 PO3POOJISIOTHCS, B HABEMHUX YMO-
Bax.

Innosauiiini acnexkmu ma ocnoeéni nepesazu
Ax mpaBuo, CTIMKICTD 10 YNHHNKIB KOCMITHOTO ITPOCTOPY
BU3HAYAETHCSI MIIIXOM MOCTIOBHOL /il 0fIHOTO ab0 BOX
ynHHuKiB. [Ipu oMy He BpaxoByeTbcs edeKT cHHeprii,
110 3'IBJISIETHCS B PE3YJIBTATi CYMiCHOI il IeKiTbKOX YNH-
Hukie. B Ykpaini pospobsieHa yHikaibHa yCTaHOBKa —
KIYK, sika n03BoJisic BUIIPOOOBYBATU MaTepiau Mpu Of-
HOYACHIN /il MPOTOHIB, €JeKTPOHIB, yabTpadionery, CBi-
T/0BOTO BUNpOMiHIOBaHHS COHII, BaKyyMy i IUKITIYHOL
3MiHU TeMIIeparyp.

BunpoOysatHs MatepiajiB Ha 1l yCTaHOBIII 103BO-
JIAIOTD JIOCTOBIPHO OI[IHIOBATH PiBEHb IX 3aXUCHUX BJIACTH-
BOCTeH i CTBOPIOBATH MaTepiajy i3 CHeliaTbHIMI BIACTH-
BOCTSIMHU, ONTUMI3YIOUN iX BaroBi XapaKTePUCTUKI.

Ianyss 3acmocyeanns
AepoxocMiyHa rarysb.

HAYKA TA ITHHOBAIIIIL. Ne 4, 2006

Puc. 1. KomiuiekcHuii iMiTaTOp YHHHHKIB BIUIMBY KOCMOCY

Cmadis po3poodxu

Yeranoska KIUK — ctBopena i rotoBa /10 eKcIuTyaTaitii.
Marepianu i KOHCTPYKILI CTBOPIOIOThCS abo MOIM-

(hixyroThCS IPH HASIBHOCTI MOYATKOBUX JAHUX 3aMOBHUKA.

Konmaxmmna ingpopmauin

J Kb "IliBnenne"

49008, m. lHimponeTpoBChK, By KpuBopisbka, 3
CKTb OTIHT

61103, m. Xapkis, mip. Jlenina, 47

Twuxwit Bixtop [puroposuy (x.1.H)

Teun.: (+380.56) 925027

Daxc: (+380.56) 920866

E-mail: info@yuzhnoye.com
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