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AHU3OI'PUIHA S KOMIIO3UTHAS CETUATA 51 CEKLIUS ®IO3EJSTKA I[TACCAXKIHMPCKOI'O CAMOJETA ............ 5

B craTbe paccMaTpuBaeTcs pa3paboTka reofesHyeckol ceryaroil aHM30rpuaHOH (Anisogrid — aHN30TpONHAA CeTKa) KOHCTPYK-
LIMH CEeKLIMHU Qro3ensbKa naccaxxupckoro caMonera. OMmUChIBaeTCs CHIOBAs CXeMa KOHCTPYKLHH, TEXHOJIOTHs €€ H3TOTORIEHU H
NPEACTABIEHBI PE3YIBTATH] PACYETA, [IPOSKTHPOBAHUS M BECOBOIO aHAIH3a (C. 5-14; nin. 10).

H.B.Ceprenuen, ®.K.Antonos, A.HO.Koncrantunos, A.E.Yiuiaxos, A.A.CagoHoB

OIMPEJIEJIEHME ITPOYHOCTU KOMITO3UTHBIX KOHCTPYKIIAY ITPH HAJTUYUA

TEXHOJIOTUYECKUX JEPOPMALIMI M HAYATIBHBIX JEPEKTOB TUIIA PACCITIOEHHI .........covvvovereensresrieerenes 15
[pennoxena METOANKA OLIEHKH IIPOYHOCTH 3JIEMEHTOB KOHCTPYKIHH, H3rOTOBJICHHBIX W3 KOMIO3HIIUOHHBIX MaTEPHAIIOB
(KM) ¢ TepMopeakTHBHOI MaTpHlei IpU HAIUYHH JehEKTOB THNA PACCIOCHHUM U TEXHOIOTHYECKUX AcdopManuh. s
OMpefelIeHUs NOCIEAHUX pealiH30BaHa MaTeMaTHIECKas MOAeIb, YIHTHIBAIOILAs TEMIIEPATYPHYIO H XMMHYECKYIO Aetop-
MalIHIO, BBLAEIEHHE TEIIA B IPOLEcce OITMMEPH3allH MaTPHIIE], H3MEHEHHE CBOWCTB MaTPHUBI [TPH IEPEXOAE U3 CBEPX3-
JaCTHYHOrO COCTOsIHUA B TBeproe. [IpoBeneHo Moaenuposanue gedopmannu Tunopoilt KM 3arotoBky ¢ BHEAPEHHBIM
nedexroM THIa paccaoerns. [Ionyyena KOIHUeCTBEHHAS OLIEHKA BIHSIHUSA TEXHOXOTHYECKHX NedopMalivii H Ha9adbHBIX
pa3mepoR Aedexra Ha BeJIMUKHY HATPY3KH, TIPH KOTOPOM HauuHaeTcs pa3suthe nedexra (15-24; m. 5).

E.B.Jonocos, M.B. XKuaxos, 10.P.Konogos

OOPMIPOBAHUE HAHOCTPYKTYPHPOBAHHOI'O COCTOSIHMA B CTAJIA 12X18H10T METOIOM

TEIUIOU TIOITEPEYHO-BUHTOBOM ITPOKATK .......cccooovriveneceeeecenesesmesssssmssssenssssssesessssssssssssssssssasssssssmsasssssssssnosesses 25
Uccnenorana BO3MOXHOCTh (GOpMHpOBaHUA HaHOCTPYKTYprpoBaHHoro (HC) cocTosHus B aycTeHuTHOMH cTami 12X18H10T
METO/IOM IIOMEPEYHO-BUHTOBOH IIPOKAaTKH B COYETaHHH C [POAONbHOH npokarkoi. [JokasaHo, 4TO B ONpeAETICHHBIX
TeMIIEPaTypPHO-CKOPOCTHAIX YcIoBHAX nedopmanun popmupyercs HC cTpykTypa ¢ BbIcOKOH foseit 60nbLIeyNIOBBIX TPAHHULL

3€PECH. HCMOHC'I'pI/IpyeT Cs1 BOBMOXXHOCTD NNONIYYCHHUA I[IPYTKOB AHAMETPOM SMMcC YIIy4lI€HHBIMH MEXaHHYCCKUMH CBOHCTBaMHU
(25-34;un.5).

Jnvutprenxo FO.W., Céopumxor C.B., Cokonos A.IL, I'adapos B.P. , Canosanunii JI.H.

YUCJIEHHHOE U 3KCIEPUMEHTAJIBHOE MOJIEJIMPOBAHUE ITPOYHOCTHBIX

XAPAKTEPUCTHK COEPOIUTACTHIKOB ......cooiuiiiirreeerreeieritesceeseessetsseassrnsseessssensesuasssessseonesssisrassessssnsessssssessessecneersossssns 35
IpeacrarieHs! pe3yiIbTaThl YUCICHHOTO KOHEYHO-3JIEMEHTHOIO MOAEIIHPOBAHHS IPOLIECCOB MHKPOPA3PpYILIEHHS TOIMMEPHBIX
MaTepHaJioB, HATOJIHEHHBIX MHUKpOchepaMu. MoaenupoBaHie OCyILECTRISETCA HA OCHOBE KOHEUHO-IEMEHTHOIO PELICHHS
JIOKAJTBHBIX 33184 Ha AYeiiKe NePHOJMYHOCTH I CPel C MOBPEXIAEMOCTHIO, IOCTAHOBKA KOTOPHIX 00yCIIOBIIEHA IPUMEHEHUEM
METO/Ia ACUMIITOTHYECKOrO OCPELHEHHA IEPUOTHUECKHX CTPYKTYP. [IpoBeseH neTanpHblil aHaTTH3 NOJCH TEH30pOB KOHIICHTPA-
MM HAllPSOHKEHHI B MATPHIIE U HANIOMHUTENAX. B KauecTBe KpHUTEPHS MPOYHOCTH MATPHLIEI U MUKpOchep HCHOIb30BaH MOIH-
¢uunpoBaHHbli KpuTepuii npoynoctu [Mucapenko-Jlebenena. [IpoBeneHo YUCIEHHOE HCCIEA0BaHKE NPOLECCa MOCIEN0Ba-
TEJILHOIO MEKPOPa3pyLueHHs ceporyiacTUKA BIUIOTH 10 [IOJHOTO ero pa3pyneHus. [IpoBeaeHo 3KkcHepHMEHTATBHOE HCCIIEN0-
BAHUE YIIPYIUX U MPOYHOCTHBIX XaPAKTEPUCTHK 3MOKCHAHBIX CGEPOILIACTHKOB, KOTOPOE MOKA3AJI0, YTO PE3YJILTaThl YHCIIEHHOTO
MOJEAUPOBaHKS 00ECHEUHBAIOT AOCTATOUHO BBICOKYHO TOYHOCTh IPOrH03a 3 EKTHBHBIX YIIPYTO-MPOYHOCTHBIX CBOHCTB KOM-
no3utoB (35-51; ui. 7).

Cucrep B.I', Usannnkosa E.M., Jlomaxun C.M.,, Hosokmonosa JI.A., Bpesnos ILH., IlInnkusa H.I, Svayk A.M.
HUCCJIEJOBAHUE TOPKOYECTU KOMITO3SULIUH ITOTUITPOITHJIEHA C T'H/IPOOKUCHIO

MATHHA U CAOUCTBIM HAHOCHIIHKATOM ......coiiiiiiiieneirireesteierece s svesestecssts st s eses et st sss st s sassssanenessesasanen 52
H3yueHb! 0cOGEHHOCTH ropeHKs KOMIIO3ULMI NOJIUIIPONIMIIEHA, COAEPKAIUX THAPOOKHCH MalrHHA M HAHOHATIOJIHHTED - CJIO-
UCThIM cHMKaT. OCHOBHbIE IAPaMETPhl TOPIOYECTH KOMIO3MIHIA MOJUIIPONHIEHA OIpeAEcHB! C HCIIOJIB30BaHHEM KOH-KaJIo-
pumetpa. O6HapyxeH 3¢ dekT CHHepru3Ma B CHUKEHUU FOPIOYECTH MOJIMIIPOITHIIEHA, NPOABIIAEMBIH PH KOMIIIEKCHOM HC-
NIOJIb30B2HMH CIIOMCTOTO HAHOCHIMKATA U TUAPOOKHCH Markus (52-59; wit. 3).

JAyummn ML, Koran /.., Xpyabkos A.B., 'yces 10.A.

[MTPUYMHBI OBPAZ0OBAHHA ITOPUCTOCTHU B M3AEJIMAX M3 [TOJIMMEPHBIX

KOMITO3UILTUOHHDBIX MATEPHATIOB (OB30P) .....occticiiiiiieeeeieciinririesiessmset et aaseseese s sesesstosnesesststssssssssesassensonessesusanen 60
PaccMoTpensl IpU4UHE 00pa30BaHUs MOPUCTOCTH B U3AETHUSX U3 MOJIMMEPHBIX KOMIIO3HLIMOHHBIX MaTEePUaIOB, H3rOTOBICH-
HEBIX aBTOKJIABHBIM H GE3aBTOKIIABHEIMM METOIAMM, JAHBI PEKOMEHAANMH 110 e€ CHrkeHHI0 (60-71; un. 3).

© UDTT PAH «KomMno3uTbl U HAaHOCTPYKTYpbi». 2013



Ne 3 Komnozumul u nanocmpykmypbol
2013 COMPOSITES and NANOSTRUCTURES

CONTENS

V.V.Vasiliev, A.F.Razin, V.A.Nikityuk
ANISOGRID COMPOSITE LATTICE FUSELAGE SECTION OF A COMMERCIAL AEROPLANE .......coecuiieceererneeneennnns 5
The paper is concerned with the development of the geodesic composite lattice fuselage section of a commercial airplane. A

load carrying structure of the section and the manufacturing process are described along with the results of design, strength
and weight analysis (p. 5-14; fig. 10).
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A method of analysis of strength of structures made of composites with thermoreactive polymer matrix containing technological
distortions and initial delaminations is suggested. To calculate technological strains and distortions, a thermomechanical model
of composite has been implemented into a finite element code, which includes thermo- and chemical-strains, heat yield during
polymerization and change in the material properties at the transition from superelastic state to solid one. Deformation of a
typical composite structure with an embedded flaw defect has been modeled taking. A qualitative dependence of the crack
growth initiation load on combined effect of the distortions and the initial defect size has been obtained (p. 15-24; fig. 5).
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FORMATION OF NANOSTRUCTUREIN 18-10 STAINLESS STEEL BY WARMHELICAL ROLLING ........ccceceveereenenennene. 25
A possibility of the formation of nanostructure in an austenitic 18-10 stainless steel as a result of helical rolling in combination
with lengthwise rolling is studied. It is shown that under certain temperature/strain-rate conditions, nanostructure with high

angle grain boundaries is formed. Austenitic 18-10 stainless steel with nanostructure demonstrates high mechanical properties
(p.25-34; fig.5).
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COMPUTER AND EXPERIMENTAL STUDY MODELING OF FAILURE OF MICRO-SPHERE FILLED COMPOSITE ........ 35
Results of computer simulation finite-element based and analysis are presented for processes of microdamage of polymer materials
filled with microspheres. The simulation means finite-element approximate solving the local problems over a periodicity cell for
media with damage, the statement of which is based on applying the asymptotic averaging method for periodic structures.
Analysis has been conducted in detail for stress concentration tensor fields in a matrix and fillers. As a criterion of strength of the
matrix and microspheres, the modified Pisarenko-Lebedev model has been used. Computational investigation has been conducted
for the process of sequential microdamaging of the composite up to its final fracture. Experiments have been performed to observe
elastic and strength characteristics of epoxy sphere-plastics, which show that the results of computational simulation provide a
high accuracy of prediction of the effective elastic-strength properties of composites (p. 35-51; fig. 7).
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Combustion characteristics of polypropylene compositions with magnesium hydroxide and a layered silicate nanofiller are
studied. The key burning behavior parameters of polypropylene compositions are evaluated with the use of cone calorimeter.
It is discovered the synergistic effect on polypropylene flame retardation by the complex addition of the layered silicate
nanofillers and magnesium hydroxide (p. 52-59; fig. 3).
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POROSITY FORMATION IN POLYMER MATRIX COMPOSITES (REVIEW) .......ccoiniiiiinitniiiriiicneseesnens 60
Reasons for porosity formation in polymer matrix composites produced by autoclave and non-autoclave methods are examined.
There are also given some recommendations for porosity reduction (p. 60-71; fig. 3).
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