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COCY[[I:I JAaBJICHUS UCIIOJIB3YIOTCA C CaMOI'0 HavaJjia HpOMLIHIJ'IeHHOﬁ PEBOIIOIMHA, HAKOIIJICH OI‘pOMHLIﬁ OIIBIT UX UCIIOJIB30-
BaHUs, HaCTO — ICHOIO YCJIOBCUYCCKUX JKU3HEH IpU B3pbIBaXx. TpaI[I/IHI/IOHHO COCY/bI IaBJICHUSA U3TrOTABJIUBAIOTCA U3 CTAJIU, U TOT
3MHPIpPI‘-IeCKPIﬁ OIIBIT, KOTOprﬁ 6]:1.]'1 HAaKOIUICH B PE3YJIbTATC aBapI/Iﬁ, B HAaCTOAIIEC BPCMA MOXKET 6I>ITB TMOHATHBIM B TCpPMHUHAX
MCXaHUKU pa3pyHICHUA. OZ[HaKO CTaJIbHBIC COCYABI TAXKCIIbI U HC OUCHDb IIPUT'OAHBI I XpaHCHUA I'a30B, UCIIOJIB3YECMbIX B Ka4eC-
CTBEC TOILIMBA TPAHCIIOPTHBIX CPEACTB. Hos HaCTOAIIECC BPEMA OTCYTCTBYCT METO/IMKA OLICHKU Hal[é)KHOCTI/I KOMIIO3UTHBIX COCY-
J0B OaBJICHHUSA, KOTOpas MOoIia 6];1 6LITI) OCHOBOH JUTA OLICHKU BPEMEHU KU3HU TAKOT'O U3ACIIHA. CTaHJIapTLI, OCHOBAaHHBIC Ha
NMOHUMAaHUHN MCXAaHU3MOB PA3pPYIICHUA MCTAJUNIMUCCKUX CIIJIABOB, HE MOAXOIAAT IJIA JAaHHOI'O Ciiy4asi, MOCKOJIbKY HMPOLCCChL
PpaspylICHrs KOMITIO3UTOB CyIIICCTBCHHO OTVIIMYAIOTCA OT TAKOBBIX B METAJUIMYCCKUX CIJIaBaX. B HaCTOHHleﬁ CTAaTbC UCCIICAYCTCA
OBOIONUA CTPYKTYPBI KOMIIO3UTHBIX COCY10B IOA JaBJICHUEM B TCUCHUEC BPECMCHU U TPEJI0KCHBI MCTOAbI OIPEICIICHHUA OCTa~
TOYHOM JOJATOBEYHOCTH (C. 5—17; ui. 8).

A. Cennaxk, /1. bensep:ka, A. Xagau
KoHeuHO0-311eMEHTHBIN aHaln3 pacCIOCHUS B HOBOM KOMITO3UTE C TKAHEBBIM aPMUPOBAHUEM ............ 18
Llens paboThI COCTOUT B TOM, YTOOBI IOCTPOUTH MOZEIb PACCIIOCHHSI, TO3BOJISIOILYIO PACCUNTHIBATH MEKCIIOEBOE Paccio-
CHHE B HOBOM THOPHTHOM KOMITO3UTE, HCIIOJIb3yeMOM B opTorenuu. K 00bI9HOMY apMUPOBAaHHEO MATPHUIIHI HA O CHOBE METHII-
METaKpHJIaTa CTEKIIOBOJIIOKHOM JT0OABJICHEI IIEPJIOHOBAs TKAHB U YaCTHIIBL, TOJIYYCHHBIC IPOOICHIEM KocToueK (huHmka. [{ukn
1rara 4ejoBeKa UCIOIb30BaH IS OMPEICHUS YCIIOBHI HArpyKEeHUs O0JIbIIeOEpIIOBOTO MpoTe3a. McnbiTanus Ha u3rub Obuin
COIVIACOBAHKI C FKCIIEPTAMU-OpTOTIenUucTaMu. KOMIMIOTEpHBIC SKIIEPUMEHTHI TPoBOIHTUCH 110 cxeme 3ENF. [Tpu monenuposa-
HUH PACCIIOCHUS TPAHUIIA pa3Jieiia MEXY CIIOSIMHU HaJlelieHa OMITHHEHHBIM «pa3MsArdeHueM». MoJIeNb TOBPEKICHHUSI OCHOBaHA
Ha KBa/IPATUYHOM KPUTCPUHU HAKOIUICHUS TOBPEXKICHHUS, UCIIONIB3YETCS TPH 3TOM CTaHapTHAs porpamma B makete ANSY'S.
IToka3zaHo, YTO YHCICHHBIC PACYETHI XOPOIIIO COMIACYIOTCS C IKCIIepuMeHTOM (C. 18-24; mi. 2).
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MOCTOBBIE KOHCTPYKIIAH M3 KOMITOBHTOB .....eeeeuuvreeeureeeenusreessnuseessnsseessnsseeesssseesssseesssseessnnseeesnsseessnns eens 25

PaccmarpuBarorcs mocTaHOBKA M peasin3alivist padoT, HapaBICHHBIX HA CO3/[aHUE MEIIEX0JHBIX MOCTOB C UCIIOJIb30BaHUCM
TIOJIMMEPHBIX KOMITO3UTOB. [Ipe/icTaBIeHBI pealn30BaHHbIC KOHCTPYKTOPCKHE PEIICHHUS PA3INYHBIX BAPHAHTOB KOMIIO3UTHBIX
MOCTOB, JaHa pacy&THas OlleHKA A(PPCKTUBHOCTH MPUMEHECHHUS YIVICIIACTUKOB B MOCTOCTPOCHHUH U MPUBEIICHBI PE3YIILTATHI
UCCIICIOBAHUH, IPUBE/IINX K TMOBBINICHUIO CTOMKOCTH K TOPCHUIO KOMTO3UTA 32 CYET MOJU(HUKAIIUH TTOJTMMEPHON MATPHUIIBI
HAHOYACTUIIAMU MeJTH (C. 25-37; wi. 11).

B.B. Bacwinbes, B.A. bapbinun, A.®. Pa3un, C.A. [lerpokoBckuii, B.U. Xanumanosuu
AHU30TPUIHBIE KOMIIO3UTHBIE CETYAThIE KOHCTPYKIIMU — pa3padoTKa

U IPHIIOKEHUE K KOCMHUUYCCKOM TEXHIKE ...vvvevvveenereenereeneteesnteeeteeenteeenaseesnseessseesnseeenseeessseesnseesseessseesnnnees 38

Crarbs ipezicTaBiIseT co0o0ii 0030p POCCHICKOTO OMbITa pa3padOTKU 1 MPUIIOKEHHUSI B KOCMUYECKON TEXHUKE aHM30TPUTHBIX
(Anisogrid — aHM30TpONHAs CETKa) KOMIO3UTHBIX CETYATHIX KOHCTPYKLIMH, N3rOTaBINBaeMbIX B L{eHTpaabHOM Hay4YHO-HCCIIe0Ba-
TEJICKOM HHCTHTYTE crienaibHoro MarrHoctpoenus (LIHUMCM). Obcyxnarorcst TpaiiliOHHBIE CTPUHIEPHBIE, TPEXCIIONHBIE U
CeTYaThble KOHCTPYKTUBHO-TEXHOJIOTMYECKHE KOHLETIIUN: aHATIH3, IPOEKTUPOBAHNE, N3TOTORIEHHUE CETUaThIX KOHCTPYKIIUIL, X Be-
COBasi M 9KOHOMUYecKas 3 (peKTHBHOCTH. CTaThsl MINTIOCTPUPYETCSl MHOTOYHCIICHHBIMH ITPUMEPaMH PEAIBHBIX CeTYaThIX KOHCT-
PYKIMIT — IEpEeXOIHBIX OTCEKOB JIMaMeTpoM Ooree 4 M, a/IalTepoB MOJIE3HOH HAarpy3KH, KOPITYCOB CITyTHHKOB M CTEP>KHEBBIX
9JIEMEHTOB KOCMUYECKHUX armaparoB JuinHoH 10 10 M (c. 38—-50; ui. 25).

Me:xnyHapoaHasi kKoH¢epeHIus 10 KOMNO3UTHBIM MaTepuaiam ICCM-17.
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Damage accumulation and life prediction in carbon fibre composite pressure Vessels ...........covovvrerereererenenenen. 5

Pressure vessels have been in use since the beginning of the industrial revolution and a large body of empirical knowledge
has been accumulated over the years, often at the expense of human lives lost in explosions. Traditionally these pressure
vessels have been made of steel and the experience which has been obtained through accidents is now largely understood in
terms of metallurgical mechanisms determining crack propagation. However steel is heavy and such pressure vessels are
unsuitable for the storage of gases used as a fuel for vehicles. At present, there are no proof testing techniques or in-service
reliability assessments techniques which are mentioned in standards that are suitable or based on the failure processes known
to control lifetimes of composite structures. The standards which are described are based on the behaviour of metals which fail
by processes which do not occur in composites. This paper will demonstrate how such composites evolve with pressure and

time and propose means to determine residual lifetimes of composite pressure vessels (p. 5—-17; fig. 8).

A.Seddak, D. Benzerga, A. Haddi

Finite element analysis of delamination in a NeW WOVEN COMPOSILE .........c.errvererreririereriereniereieeeereseeseeereneens 18

The objective of this work is to develop a delamination model that can be used to predict delamination growth in a new
hybrid composite for orthopaedic use. The composite is obtained by incorporating a natural organic load (granulates of date
cores) into a laminated woven composite makes it a hybrid. The matrix of the composite is based on methyl methacrylate, the
reinforcement contains glass fiber and a perlon fabric, which plays an absorbing role. The walk cycle has been used to
determine the working conditions of tibiae prosthesis. Hence, the bending tests were discussed with orthopedists and they
approved it. A 3ENF tests were carried out on the composite to detect delamination phenomenon. In modeling, assumptions of
a bi-linear softening behaviour of the interlaminate surface and a special interfacial bonding were made. A scalar damage was
introduced and the degradation of the interface stiffness was found. A damage surface which combines stress-based and
damage-mechanics-based failure criteria was set up to derive the damage evolution law. The damage model is implemented into
a commercial finite element ANSYS program to simulate the delamination of mode II. Numerical results obtained for a (90,45, 0)
laminate occur to be in good agreement with experimental observations (p. 18-24; fig. 2).

A.E. Ushakov, U.G. Klenin, T.G. Sorina, A.H. Khairetdinov, A.A. Safonov

Bridge structures made Of COMPOSILES .......cc.erueuieuiriirieieireeteieet ettt e sbe e 25
Realization of the development aimed at designing of pedestrian bridges using fibre reinforced polymers is described. In the

present article, design concepts for various composite bridges and an estimation of the efficiency of carbon fiber application in

bridge engineering are shown. Also results of the research of the fire resistance increase of the composites by the modification

of polymer matrix with copper nano-particles (p. 25-37; fig. 11).

V.V. Vasiliev, V.A. Barynin, A.F. Razin, S.A. Petrokovskii, V.I. Khalimanovich

Anisogrid composite lattice structures — development and space applications .............ceceeveerrecerreresereerennene. 38
The paper is an overview of Russian experience in development and space applications of Anisogrid composite lattice

structures manufactured in the Central Research Institute of Special Machinery (CRISM). The paper contains comparison of

traditional stringer-stiffened and sandwich structures with Anisogrid design concept, analysis, design and fabrication of lattice

structures along with weight and cost evaluation. The paper is illustrated with numerous examples demonstrating development

of full scale Anisogrid structures — interstage structures with diameter about 4 m, payload attach fittings (adapters), spacecraft

bodies and structural elements with length up to 10 m (p. 38-50; fig. 25).
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(p. 51-62; fig. 4).
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