Preface

The 5th volume of the series “Space challenges of the 21st century” reflects
a wide variety of modern scientific and practical problems related to the explo-
ration and development of space: from materials and devices for rockets and
space technology to the problems of modern astrophysics and issues of interna-
tional cooperation in space exploration. The basis of the collection consists of
the reports presented at the 7th International Conference “Space Challenges of
the XXI Century. Novel Materials, Technologies and Devices for Space Appli-
cations (SPACE’2015)” held in Sevastopol, June 22 26, 2015. Contributors are
the international experts in the field of space research from leading academic,
research and production, design and education organizations.

The articles consider experimental and theoretical methods used in the devel-
opment of new materials (construction, energetic, safety, electronics, and others).
The new technologies of production and application of materials, as well as the
methods for solving unusual physical, chemical, and technical problems aris-
ing in the space development and in security of spacecraft flight are presented.
Thematically, the contents of the collection is divided into 6 chapters: Inter-
disciplinary space problems; Technologies; Materials; Rocket engines and power
systems; Dual technologies; and Equipment, devices and research methods. It
can be expected that the publications presented in the book will help one to
identify the most promising directions in the development of space materials
and instrumentation, the nomination of the new international R&D projects in
the field of space research and space exploration.

SPACE’2015 Conference and preparation for the publication of this collection
took place during the celebration of the 70th Anniversary of the Victory of the
Soviet people in the Great Patriotic War of 1941 1945. With this date also linked
the 70th anniversary of the creation of the Crimean Astrophysical Observatory.
The Conference SPACE’2015 and this collection are dedicated to these different-
scales events.
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IIpeducaosue pedaxmopos

IIpennaraemorit untaTenio 5-if Tom cepun «Kocmuueckuit BoizoB X X1 Beka»
oTpaxaeT OOJIBIIOe PA3HOOOpa3ue COBPEMEHHBIX HAYIHBIX I TPUKIIAJHBIX 33024,
CBSI3aHHBIX C U3YYEHUEM U OCBOEHNEM KOCMIYECKOTO MIPOCTPAHCTBA: OT MATEPH-
aJIoB u IIpUOOPOB IS PAKETHO-KOCMUIECKON TEXHUKU OO TPOOIIEM COBPEMEHHON
acTpOGU3NKN U BOIPOCOB MEXIYHAPOOHOIO COTPYIHUYECTBA B MCCIIENOBAHUN
xocmoca. OCHOBY COOPHUKA COCTABIISIOT MATEPUAIIBL HOKIIAN0B, IIPEICTABICHHBIX
na 7-1 Mexnynaponuoii koudepennun «Kocvmuaeckuit BbzoB XXI Beka.
Hosbie maTepuasbl, TeXHOIOTUU U TPUOOPBI JI KOCMUYECKON TEXHUKU
(SPACE’2015)», cocrossiueiicst B r. CeBacronoine 22 26 utons 2015 r. ApToper
CTATEeN SBISIOTCS MEXK Iy HAPOMHBIMI SKCIEPTAMUI B 06JIACTH KOCMUYIECKUX MCCITe-
IOBAHUI U IPENCTABIISIOT BEAYIINE aKAIEMAIECKIE, HAY THO-IIPON3BONCTBEHHEIE,
KOHCTPYKTOPCKUE U yueOHble OpraHu3alluu.

B npencraBieHHBIX CTATbIX PACCMOTPEHBI SKCIIEPUMEHTAJILHBIE U T€OPETHU-
YeCKMe METOIBI, NCIOIIb3yeMble IIPU Pa3paGoTKe HOBBIX MATEPUAIOB (KOHCTPYK-
LUOHHBIX, YHEPrOEMKUX, 3AIUTHLIX, 3JIEKTPOHHBIX U AP.), HOBBIE TEXHOJIOIUU
[TOJIyYeHUs ¥ IPUMEHEHUsI MATEPUAJIOB, & TAKKE METOMbI PEIIEHUsT HEOOBIIHBIX
(DUBUKO-XUMUUECKUX U TEXHUIECKUX MPOOJIEM, BO3HUKAOIIINX TP OCBOEHUU KOC-
MIYECKOTO IIPOCTPAHCTBA 1 obecrmedeHnu 6e30MacHOCTU MOJIETOB KOCMUYIECKUX
anmmapaToB. TemaTmuecku comep:kaHue cOOPHUKA pa3mesieHoO Ha 6 TiiaB: Mex-
OUCHATUIMHAPHBIE KOCMUYECKUE IPOOIIEMbl; TEXHOJIOTUN; MATEPUAAIIBL; PAKETHEIE
OBUTATEIN W 9SHEPreTHYEeCKNe yCTAHOBKW; MIBONHBIE TEXHOJOTWUW; IPUOOPHI,
060pyIOBaHIE M METOOBI UCCIIENOBAaHMS. MOXKHO 0XKUIATH, YTO MPENCTABICHHBIE
B cOoOpHUKe IIyOiukanuyu OyOoyT CIIOCOOCTBOBATH BBIABJICHUIO HamboJIee Iepcrek-
TUBHBIX HAIIPABJIEHUN B PA3BUTUN KOCMUYIECKOTO MATEPUAJIOBENEHNUS U IPUOOPO-
CTPOEHUsI, BEIABIKEHIIO HOBBIX MEXKTYHAPOMHBIX HAY THO-TEXHIIECKUX IIPOEKTOB
B 00J1aCTU KOCMUYECKUX UCCIIEIOBAHUT U OCBOEHUST KOCMITYECKOTO IIPOCTPAHCTBA.

IMposenenune xoudepenruu SPACE’2015 u moaroTroBka K U3MaHWIO HACTOS-
mero cOOpHUKA Mpom30unIo B nepuon mpasnuHoBaHus 70-merus Ilobemer coBet-
ckoro Hapoma B Bemukoit OreuectBennoit Boiine 1941 1945 rr. C sToim marToi
Takxe cBsa3aHo 70-netue cozmarums KpbiMckoi acTpodusnaeckoit 06cepBaTOPHN.
OTuM OBYM PA3HOBEIUKHM COOBITUSM ObLIa IMOCBSIIEHA KOHGEPEHITHS
SPACE’2015 u nocBsiaeTcss HACTOSIII COOPHUK.
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