
1

Êîìïîçèòû è íàíîñòðóêòóðû
(Composites and Nanostructures)

Íàó÷íî-òåõíè÷åñêèé æóðíàë
http://www.issp.ac.ru/journal/composites

ISSN 1999-7590 Èçäà¸òñÿ ñ 2009 ã.

Èíäåêñ Ïðåññà Ðîññèè: 83836

Ãëàâíûé ðåäàêòîð ïðîôåññîð Ñ.Ò. Ìèëåéêî

Ðåäàêöèîííàÿ êîëëåãèÿ

Àëûìîâ Ì.È., ÷ë.-êîðð. ÐÀÍ; Àíäðèåâñêèé Ð.À., ïðîô.; Àííèí Á.Ä.  àêàäåìèê; Áàõâàëîâ Þ.Î., ä-ð. òåõí. íàóê;
Âèêóëèí Â.Â., ïðîô.; Ãåîðãèåâñêèé Ä.Â.,  ïðîô.; Ãëåçåð À.Ì. ïðîô.; Êîëîáîâ Þ.Ð.  ïðîô.; Êîñòèêîâ Â.È. ÷ë.-êîðð. ÐÀÍ.;

Êóïåðìàí À. Ì., ïðîô.; Ëóðüå Ñ.À., ïðîô.; Ïàòëàæàí Ñ.À., ïðîô.; Ïîáåäðÿ Á.Å. ïðîô.; Ñàïîæíèêîâ Ñ.Á., ïðîô.;
Ñåâàñòüÿíîâ Â. Ã. ÷ë.-êîðð. ÐÀÍ; Ñåðåáðÿêîâ À.Â., ïðîô.; Ñîðèíà Ò.Ã., êàíä. òåõí. íàóê;

Ñòîëèí À.Ì., ïðîô.; Øìîòèí Þ.Í., êàíä. òåõí. íàóê

Ðåäàêöèîííûé ñîâåò

Ë.Ð. Âèøíÿêîâ, ïðîô.(Óêðàèíà); Ñ.Â. Ëîìîâ, ïðîô. (Áåëüãèÿ); A.R. Bunsell, ïðîô. (Ôðàíöèÿ); K.K. Chawla, ïðîô. (ÑØÀ);
T-W Chou, ïðîô. (ÑØÀ); Sh. Du, ïðîô. (ÊÍÐ); T. Ishihara, ä-ð (ßïîíèÿ); A. Kelly, ïðîô.(Àíãëèÿ);

A. Kayama, ïðîô. (ßïîíèÿ); W.M. Kriven, ïðîô. (ÑØÀ); L.M. Manocha, ïðîô. (Èíäèÿ); V.M Orera, ïðîô. (Èñïàíèÿ);
H. Schneider, ïðîô. (Ãåðìàíèÿ); K. Schulte, ïðîô. (Ãåðìàíèÿ); G.C. Sih, ïðîô. (ÑØÀ); M. Singh, ä-ð (ÑØÀ);

H.D. Wagner, ïðîô. (Èçðàèëü)

Ðåäàêöèÿ: ÈÔÒÒ ÐÀÍ
Ðîññèÿ, 142432, ã. ×åðíîãîëîâêà
Ìîñêîâñêîé îáë.
Òåë./Ôàêñ: +7(49652)22493
http://www.issp.ac.ru
Âåäóùèé ðåäàêòîð: Í.À.Ïðîêîïåíêî

Èçäàòåëüñòâî: ÎÎÎ ÍÒÏ «Âèðàæ-Öåíòð»
Ðîññèÿ, 105264, Ìîñêâà,
óë. Âåðõíÿÿ Ïåðâîìàéñêàÿ, ä. 49, êîðï. 1 îôèñ 401.
Ïî÷òîâûé àäðåññ: Ðîññèÿ, 105043, Ìîñêâà, à/ÿ 29
Òåë.: 7 495 780-94-73
http://www.machizdat.ru
e-mail: virste@dol.ru

Äèðåêòîð æóðíàëà: Ì.À.Ìåíçóëëîâ

Â¸ðñòêà: À.À.Ìåíçóëëîâ

Ó÷ðåäèòåëè:
ÈÔÒÒ ÐÀÍ;
ÎÎÎ «Íàó÷íî-òåõíè÷åñêîå ïðåäïðèÿòèå
«Âèðàæ-Öåíòð»

Îòïå÷àòàíî: ÎÎÎ «ÐÏÖ ÎÔÎÐÒ» ã. Ìîñêâà,
ïð-êò Áóä¸ííîãî, 21

Çàêàç ¹
Òèðàæ 100

Öåíà � äîãîâîðíàÿ

Æóðíàë çàðåãèñòðèðîâàí Ôåäåðàëüíîé ñëóæáîé ïî íàäçîðó â ñôåðå ñâÿçè è ìàññîâûõ êîììóíèêàöèé.
Ñâèäåòåëüñâî î ðåãèñòðàöèè ñðåäñòâà ìàññîâîé èíôîðìàöèè ¹ ÔÑ77-33449 îò 08.10.2008.

Àâòîðû îïóáëèêîâàííûõ ìàòåðèàëîâ íåñóò ïîëíóþ îòâåòñòâåííîñòü çà äîñòîâåðíîñòü ïðèâåä¸ííûõ ñâåäå-
íèé, à òàêæå çà íàëè÷èå â íèõ äàííûõ, íå ïîäëåæàùèõ îòêðûòîé ïóáëèêàöèè. Ìàòåðèàëû ðåöåíçèðóþòñÿ.

Ïåðåïå÷àòêà, âñå âèäû êîïèðîâàíèÿ è âîñïðîèçâåäåíèÿ ìàòåðèàëîâ, ïóáëèêóåìûõ â æóðíàëå, îñóùåñòâëÿþòñÿ
òîëüêî ñ ðàçðåøåíèÿ ðåäàêöèè.

Íà ïåðâîé ñòð. îáëîæêè: Ðèñ. 1. Áàëëîí äëÿ õðàíåíèÿ êñåíîíà, ñîåäèíåííûé ñ íåñóùèì êîìïîçèòíûì êîðïóñîì àïïàðàòà
ñåò÷àòîé êîíñòðóêöèè.
ÏÐÎÅÊÒÈÐÎÂÀÍÈÅ È ÈÇÃÎÒÎÂËÅÍÈÅ ÊÎÌÏÎÇÈÒÍÎÃÎ ÁÀÊÀ ÂÛÑÎÊÎÃÎ ÄÀÂËÅÍÈß ÄËß ÊÎÑÌÈ×ÅÑÊÎÃÎ
ÀÏÏÀÐÀÒÀ

Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»

Перейти на страницу с полной версией»

Перейти на страницу с полной версией»

http://rucont.ru/efd/473331
http://rucont.ru/efd/473331


2

Composites and Nanostructures
http://www.issp.ac.ru/journal/composites/

ISSN 1999-7590

Editor-in-Chief
Professor Sergei T. Mileiko

Editorial Board

Professor M.I. Alymov (Russia); Professor R.A. Andriyevskii (Russia); Professor B.D. Annin (Russia);
Dr Yu.O. Bakhvalov, (Russia); Professor A.R. Bunsell (France); Professor K.K. Chawla (USA); Professor T-W Chou (USA);
Dr T. Ishihara (Japan); Professor Sh. Du (China); Professor D.V. Georgievskii (Russia); Professor A.M. Gleser (Russia);
Professor A. Kelly (UK); Professor A. Kayama (Japan); Professor Yu.R. Kolobov (Russia); Professor V.I. Kostikov (Russia);

Professor W.M. Kriven (USA); Professor A.M. Kuperman (Russia); Professor S.V. Lomov (Belgium);
Professor S.A. Lurie (Russia); Professor L.M. Manocha (India); Professor V.M. Orera (Spain); Professor S.A. Patlazhan (Russia);

Professor B.E. Pobyedrya (Russia); Professor S.B. Sapozhnikov (Russia); Professor H. Schneider (Germany); Dr
Shmotin Yu. N. (Russia); Dr T.G. Sorina (Russia); Professor A.M. Stolin (Russia); Professor K. Schulte (Germany);

Professor A.V. Serebryakov (Russia); Professor V.G. Sevastyanov (Russia); Professor G.C. Sih (USA); Dr M. Singh (USA);
Professor V.V. Vikulin (Russia); Professor L.R. Vishnyakov (Ukrain); Professor H.D. Wagner (Israel)

Established by:
Solid State Physics Institute

Russian Academy of Sciences
(ISSP RAS)

and

Science Technical Enterprise
«Virag-Centre» LTD

ISSP RAS:

2, Institutskaya str., Chernogolovka, Moscow district., Russia,

142432

Tel./Fax: +7(49652)22493
http://www.issp.ac.ru/journal/composites/
Editor: Nelli Prokopenko

Photo on the cover: Fig. 1. Xenon pressure vessel joined with lattice composite spacecraft body.

DESIGN AND FABRICATION OF A COMPOSITE SPACECRAFT TANK IN A FORM OF THE HIGH PRESSURE VESSEL

Publishing House:
STE Virag-Centre LTD

49/1, Verchnyaya Pervomayskaya str., Moscow,
Russia, 105043.

Phone: 7 495 780 94 73
http://www.mashizdat.ru

Director of journal
M.A. Menzullov

Making-up
A.A.Menzullov

Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»

Перейти на страницу с полной версией»

Перейти на страницу с полной версией»

http://rucont.ru/efd/473331
http://rucont.ru/efd/473331


3

¹ 4
2013

Êîìïîçèòû è íàíîñòðóêòóðû
COMPOSITES and NANOSTRUCTURES

     ÈÔÒÒ ÐÀÍ «Êîìïîçèòû è íàíîñòðóêòóðû». 2013

ÑÎÄÅÐÆÀÍÈÅ

Å.È.Ìîèñååâ, Ñ.À.Ëóðüå, Â.È.Êîðçþê, Ï.Â.Íåôåäîâ
Î ÐÀÇÐÅØÈÌÎÑÒÈ È ÅÄÈÍÑÒÂÅÍÍÎÑÒÈ ÐÅØÅÍÈÉ Â ÇÀÄÀ×ÀÕ
ÄÅÔÎÐÌÈÐÎÂÀÍÈß ÎÄÍÎÐÎÄÍÛÕ È ÍÅÎÄÍÎÐÎÄÍÛÕ ÑÒÐÓÊÒÓÐ
Ñ Ó×ÅÒÎÌ ÀÄÃÅÇÈÎÍÍÛÕ ÂÇÀÈÌÎÄÅÉÑÒÂÈÉ................................................................................... 6
Â íàñòîÿùåé ðàáîòå ðàññìàòðèâàþòñÿ âîïðîñû ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè ñïåöèàëüíûõ êðàåâûõ
çàäà÷, ê êîòîðûì ñâîäÿòñÿ çàäà÷è òåîðèè óïðóãîñòè ñ àäãåçèîííûìè âçàèìîäåéñòâèÿìè. Ïîêàçûâàåòñÿ,
÷òî ê òàêîãî ðîäà ïðîáëåìàì ïðèâîäèò è ìîäåëü Ëàïëàñà-ßíãà è áîëåå ïîëíàÿ ìîäåëü àäãåçèè.
Âîïðîñû ðàçðåøèìîñòè è åäèíñòâåííîñòè ðåøåíèÿ èçó÷àþòñÿ äëÿ óðàâíåíèÿ Ëàïëàñà íà ïîëóïëîñêîñòè.
Óñòàíàâëèâàþòñÿ óñëîâèÿ ðàçðåøèìîñòè çàäà÷è. Ïîêàçàíî, ÷òî ââåäåíèå â ãðàíè÷íûå óñëîâèÿ ñëàãàåìî-
ãî, ñîîòâåòñòâóþùåãî ñóõîìó òðåíèþ îáåñïå÷èâàåò ðåãóëÿðèçàöèþ ðåøåíèÿ. Äëÿ âñåõ ðàññìîòðåííûõ
ñëó÷àåâ óêàçûâàåòñÿ îáùåå ðåøåíèå. (ñ. 6-22).

Ã.Ô.Ïîòàïîâà, Ì.È.Èêèì, Ñ.À.Êîðíåé÷óê, À.Ñ.Ñìîëÿíñêèé
ÒÅÊÑÒÓÐÀ È ÕÈÌÈß ÏÎÂÅÐÕÍÎÑÒÈ ÝËÅÊÒÐÎÕÈÌÈ×ÅÑÊÈ
ÌÎÄÈÔÈÖÈÐÎÂÀÍÍÛÕ ÊÀÒÎÄÎÂ ÍÀ ÎÑÍÎÂÅ ÓÃËÅÂÎËÎÂÎÊÍÀ «ÂÈÑÊÓÌ» ...................... 23
Èññëåäîâàíû çàêîíîìåðíîñòè îêèñëèòåëüíîé è ãèäðîëèòè÷åñêîé äåñòðóêöèè êàòîäîâ íà îñíîâå óãëåâîëîê-
íèñòîãî ìàòåðèàëà «Âèñêóì», èñïîëüçóåìûõ â àïïàðàòàõ äëÿ ýëåêòðîõèìè÷åñêîé ãåíåðàöèè îçîíà. Îáíà-
ðóæåí ùåëî÷íîé êàòàëèç ïðîöåññà ãèäðîëèòè÷åñêîé äåñòðóêöèè ìàòåðèàëà êàòîäà, à òàêæå ñèíåðãåòè÷åñ-
êèé ýôôåêò ñîâìåñòíîãî äåéñòâèÿ îçîíà, êèñëîðîäà è èîíîâ ãèäðîêñèëà íà äåñòðóêöèþ êàòîäà â ïðîöåññå
ýêñïëóàòàöèè. Ìåòîäàìè ñîðáöèîííîé ̧ ìêîñòè ïî éîäó, ðàñòðîâîé ýëåêòðîííîé ìèêðîñêîïèè, ðåíòãåíîâñêî-
ãî ýíåðãî�äèñïåðñèîííîãî àíàëèçà è ðåíòãåíîâñêîé ôîòîýëåêòðîííîé ñïåêòðîñêîïèè óñòàíîâëåíà âçàèìî-
ñâÿçü ìåæäó âåëè÷èíîé íàáëþäàåìûõ êàòàëèòè÷åñêèõ ýôôåêòîâ è èçìåíåíèåì ìèêðîñòðóêòóðû ïîâåðõíî-
ñòè êàòîäà. Ïðåäïîëîæåíî, ÷òî ãåòåðîöåïíàÿ ïðèðîäà óãëåâîëîêíà «Âèñêóì», èçãîòîâëåííîãî èç âèñêîçû,
ìîæåò áûòü ïðè÷èíîé îáíàðóæåííîãî ýôôåêòà ùåëî÷íîãî êàòàëèçà. (23-32; èë. 5).

Â.Â.Âàñèëüåâ
ÌÎÄÅËÜ ÕÐÓÏÊÎÃÎ ÏÎÂÅÐÕÍÎÑÒÍÎÃÎ ÑËÎß Ñ ÒÐÅÙÈÍÀÌÈ .................................................. 33
Ðàññìàòðèâàåòñÿ ïîëóïðîñòðàíñòâî, íà âåðõíåé ïëîñêîé ïîâåðõíîñòè êîòîðîãî íàíåñåíî òîíêîå óïðóãîå è
õðóïêîå ïîêðûòèå. Ïðåäïîëàãàåòñÿ, ÷òî ïðè âíåøíåì âîçäåéñòâèè (íàïðèìåð, ïðè ïðèëîæåíèè íàãðóçîê,
èçìåíåíèè òåìïåðàòóðû èëè âëàæíîñòè, à òàêæå ïðè óñàäêå ïîêðûòèÿ èëè åñòåñòâåííîì ðîñòå ìàòåðèàëà
îñíîâàíèÿ) â ðåçóëüòàòå ñîâìåñòíîé äåôîðìàöèè ïðîñòðàíñòâà è ñâÿçàííîãî ñ íèì ñëîÿ ïîêðûòèÿ â ïîñëå-
äíåì îáðàçóåòñÿ ñèñòåìà òðåùèí. Ïðåäëàãàåòñÿ ìîäåëü ñëîÿ ñ òðåùèíàìè, ïîçâîëÿþùàÿ îïðåäåëèòü ðàñ-
ñòîÿíèÿ ìåæäó òðåùèíàìè è èõ íàïðàâëåíèÿ â çàâèñèìîñòè îò óñëîâèé íàãðóæåíèÿ ñëîÿ.(33-43; èë. 7).

À.Â.Àçàðîâ, À.À.Áàáè÷åâ, Ô.Ê.Ñèíüêîâñêèé
ÏÐÎÅÊÒÈÐÎÂÀÍÈÅ È ÈÇÃÎÒÎÂËÅÍÈÅ ÊÎÌÏÎÇÈÒÍÎÃÎ ÁÀÊÀ ÂÛÑÎÊÎÃÎ ÄÀÂËÅÍÈß
ÄËß ÊÎÑÌÈ×ÅÑÊÎÃÎ ÀÏÏÀÐÀÒÀ ............................................................................................................ 44
Ñòàòüÿ ïîñâÿùåíà ðàñ÷åòó, ïðîåêòèðîâàíèþ è òåõíîëîãèè èçãîòîâëåíèÿ êîìïîçèòíîãî áàêà, âûñîêîãî
äàâëåíèÿ, ïðåäíàçíà÷åííîãî äëÿ õðàíåíèÿ êñåíîíà äëÿ ñèñòåìû êîððåêöèè êîñìè÷åñêîãî àïïàðàòà.
Ïðåäëîæåíà êîíñòðóêöèÿ êðåïëåíèÿ áàêà ê êîìïîçèòíîìó íåñóùåìó êîðïóñó êîñìè÷åñêîãî àïïàðàòà
ñåò÷àòîé êîíñòðóêöèè [1]. Ïðåäñòàâëåí ðàñ÷åò áàêà è ñîåäèíèòåëüíîãî îòñåêà ìåòîäîì êîíå÷íûõ ýëåìåíòîâ
â íåëèíåéíîé ïîñòàíîâêå, ïðèâåäåíû ðåçóëüòàòû èñïûòàíèé. (44-57; èë. 11).

19-ß ÌÅÆÄÓÍÀÐÎÄÍÀß ÊÎÍÔÅÐÅÍÖÈß
ÏÎ ÊÎÌÏÎÇÈÒÍÛÌ ÌÀÒÅÐÈÀËÀÌ (ICCM-19) .....................................................................................58

Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»

Перейти на страницу с полной версией»

Перейти на страницу с полной версией»

http://rucont.ru/efd/473331
http://rucont.ru/efd/473331


4

¹ 4
2013

Êîìïîçèòû è íàíîñòðóêòóðû
COMPOSITES and NANOSTRUCTURES

     ÈÔÒÒ ÐÀÍ «Êîìïîçèòû è íàíîñòðóêòóðû». 2013

CONTENS

E.I.Moiseev, S.A.Lurie, V.I.Korzuk, P.V.Nefedov
ON SOLVABILITY AND UNIQUENESS OF SOLUTIONS OF PROBLEMS
OF DEFORMATION OF HOMOGENEOUS AND HETEROGENEOUS STRUCTURE
IN RESPONSE ADHESIVE INTERACTION .................................................................................................... 6
In this paper we consider the existence and uniqueness of a special boundary value problems, which reduce the
elasticity problem with the adhesive interactions. It is shown that the model Laplace-Young and more complete
model of adhesion are connected to such problems. Questions of solvability and uniqueness of solutions are studied
for the Laplace equation on the half-plane. We establish conditions for the solvability of the problem. It is shown that
the introduction of boundary conditions term corresponding to the dry friction provides a regularization of the
solution. The solutions has been received for all the above cases. (p. 6-22).

G.F. Potapova, M.I. Ikim, S.A. Korneichuk, A.S. Smolyanskii
TEXTURE AND SURFACE CHEMISTRY OF ELECTROCHEMICALLY
MODIFIED CATHODES BASED ON «VISCUM» CARBON FIBER ...........................................................23
The regularities of oxidizing and hydrolytic destruction of cathodes prepared from the «Viscum» carbon fiber, which
used in devices for electrochemical generation of ozone, have been studied. An effect of the alkaline catalysis on
the process of hydrolytic destruction of the cathode material, as well as the synergetic effect of the joint action of
ozone, oxygen and hydroxyl ions on the destruction of the cathode in the process of exploitation has been observed.
By means of sorption activity on iodine, scanning electron microscopy and other experimental techniques a correlation
between the magnitude of the observed catalytic effects and changes of the microstructure of the surface of the
cathode has been established. It is assumed that the hetero-chain nature of the «Viscum» carbon fiber, made from
viscose, may a reason for the discovered effect of alkaline catalysis. (p. 23-32; fig. 5).

V.V.Vasiliev
A MODEL OF THE BRITTLE SURFACE LAYER WITH CRACKS ............................................................ 33
A half-space with the upper flat surface covered with a thin elastic brittle coating is considered. Assumed that
under the action of external factors (e.g., loading, temperature or moisture change, as well as under coating shrinkage
or natural growth of the basic material) compatible deformation of the half-space and the coating layer results in the
coating cracking. A model developed allows to predict the distances between the cracks and the cracks directions
depending on the loading conditions.(p. 33-43; fig. 7).

A.V.Azarov1, A.A.Babichev2, F.K.Sinkovsky3

DESIGN AND FABRICATION OF A COMPOSITE SPACECRAFT TANK
IN A FORM OF THE HIGH PRESSURE VESSEL.......................................................................................... 44
The paper is concerned with the analysis, design and manufacturing of the composite tank in a form of the high
pressure vessel, which is used for xenon storage in a system of the orbit correction of a spacecraft. The joint
between the tank and the spacecraft body is proposed. Nonlinear finite element analysis of the tank and the joint is
considered. Tests results are presented. (p. 44-57; fig. 11).

ICCM-19 � INTERNATIONAL CONFERENCE ON COMPOSITE MATERIALS ......................................  58

Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»Copyright ОАО «ЦКБ «БИБКОМ» & ООО «Aгентство Kнига-Cервис»

Перейти на страницу с полной версией»

Перейти на страницу с полной версией»

http://rucont.ru/efd/473331
http://rucont.ru/efd/473331

