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A88-18028 Extent of interphase physicochemical interaction and
shear strength of fiber metal composites (Stepen’ razvitiia mezh-
faznogo fiziko-khimicheskogo vzaimodeistviia i prochnost’ na sdvig
voloknistykh metaliokompozitov). L. E. GUKASIAN, Fizika i Khimiia
Obrabotki Materialov (ISSN 0015-3214), Sept.-Oct. 1987, pp. 94-99.
10 Refs.

A method is proposed for estimating the extent of interphase
physicochemical interaction in fiber-reinforced metal-matrix composites
with a homogeneous interface. It is shown that the shear strength of fiber
composites increases with the extent of interphase physicochemical
interaction, which is characterized by the strength of the bond between the
components. When estimating the extent of interphase interaction through
shear tests, it is important that the loading scheme be taken into account
since interlayer and intralayer shear may produce different results.

A88-17872 Performance of polymer composite structures under
the effect of static loads and climatic factors (Rabotosposobnost’
konsrtruktsii iz polimernykh kompozitov pri vozdeistvii staticheskikh
agruzok i klimaticheskikh faktorov). V. N. BULMANIS, V. A. IARTSEV,
and V. V. KRIVONOS, Mekhanika Kompozitnykh Materialov (ISSN 0203-
272), Sept.-Oct. 1987, pp. 915-920.

A phenomenological model for predicting the life of composite
structures is proposed which uses the hypothesis of the self-similarity of
e damage accumulation process and assumes the applicability of the
uperposition principle for functions describing force and climatic effects.
he specific effect of static loads on the life of composite structures
xposed to environmental effects and the noninformative nature of residual
rength characteristics are demonstrated. The modet is validated using an
rthogonally reinforced carbon composite loaded in bending.

88-17874 A method for estimating the fracture toughness of
omposite materials in the case of delamination (Metodika otsenki
iazkosti razrusheniia pri rassioenii kompozitnykh materialov). L. I.
IATYKHIN and A. G. VAL'’KO, Mekhanika Kompozitnykh Materialov (ISSN
203-1272), Sept.-Oct. 1987, pp. 935-937. 5 Refs.
A method is proposed for estimating the fracture toughness of
in-layer composite laminates which fracture at the interface. The method
verified experimentally for a mode! layered composite consisting of
luminum alloy and adhesive polyethylene layers; the fracture toughness is
alculated using the Cherepanov-Rice integral. The applicabitity limits of
e method are determined.

A88-17873 A unified set of experimental and computational aids
for studying the dynamic characteristics of composite materials
(Edinyi kompleks eksperimental’nykh i vychislite’nykh sredstv dlia
issiedovaniia dinamicheskikh kharakteristik kompozitnykh materi-
alov). I. P. KRASNOSHCHEKOV and V. P. MUZYCHENKQC, Mekhanika
Kompozitnykh Materialov (ISSN 0203-1272), Sept.-Oct. 1987, pp. 921-825.
17 Refs.

A unified set of instruments, test stands, experimental methods, and
software has been put together for the a posteriori processing of test
results. The methodological base of the system inciudes the recently
developed nonstationary rod method, modified composite Hopkinson rod
method, and a relaxation test method. Al three methods provide
information on the hereditary properties of materials. A block diagram of
the system is presented.

A88-17875 A model of interaction between defects during the
fracture of a unidirectional composite (Model’ vzaimodeistviia defek-
tov pri razrushenii odnonapraviennogo kompozita). 1U. A. GUTANS
and P. E. PIKSHE, Mekhanika Kompozitnykh Materialov ISSN 0203-1272),
Sept.-Oct. 1987, pp. 937-940. 10 Refs.

The effect of interaction between defects on the strength of a
unidirectional composite under axial tensile loading is investigated analyti-
cally. It is shown that consideration of defect interaction leads to lower
estimates of the composite strength. it is further shown that the composite
strength decreases with the degree of disperse damage, fiber variability
coefficient, and material volume.

A88-17871 Technological problems in the mechanics of composite
structures (Tekhnologicheskie zadachi mekhaniki konstruktsii iz kom-
pozitnykh materialov). V. L. BLAGONADEZHIN, A. N. VORONTSOV, and
G. KH. MURZAKHANOQOV, Mekhanika Kompozitnykh Materialov (ISSN
0203-1272), Sept.-Oct. 1987, pp. 859-877. 126 Refs.

Recent theoretical and experimental research related to technological
problems in the mechanics of filament-wound and extruded composite
materials and structures is reviewed. Particular attention is given to the
history of the development of mechanical models describing the effect of |
technological factors on the stressed state and structure of semi-finished
products. The current status of applied composite mechanics is examined
with reference to specific applications. Finally, some areas of future
research are defined.



88-17870 Optimization of stiffened cylindrical composite shell
tructures (Optimizatsiia konstruktsii podirepiennykh tsilindrichesikh
obolochek iz kompozitov). V. T. TOMASHEVSKIH, A. P. ANUFRIEV, V. N,
HALYGIN, V. S. IAKOVLEV, and R. I. KALIMULIN, Mekhanika Kompozit-
nykh Materialov (ISSN 0203-1272), Sept.-Oct. 1987, pp. 853-858.

The paper is concerned with the optimum design of composite
ylindrical shells stiffened by a longitudinal-transverse set of ribs subjected
to loading by an axial compressive force or external pressure. An algorithm
r finding the optimum sheil stiffening and winding parameters is
onstructed using the method of combinatorial-heuristic optimization. The
. constraints examined include load-bearing constraints and natural struc-
ral and technological constraints.

88-13747 Determination of coefficients in tensor-polynomial frac-
ure criteria (K voprosu opredeleniia koeffitsientov v tenzorno-polino-
ial’nykh kriteriiakh razrusheniia). E. V. MESHKOV, V. |. KULIK, Z. T.
PITIS, and R. B. RIKARDS, Problemy Prochnosti (ISSN 0556-171X), Sept.
987, pp. 66-72. 23 Refs.

Two principal approaches to the determination of coefficients in
nsor-polynemial fracture criteria for anisctropic materials are analyzed,
nd a third criterion is proposed which is based on the partial optimization
of the coefficients by the least squares method. The effectiveness of the
pproach proposed here is verified experimentally for glass and organic
ber composites under piane strain conditions. The optimal number of
ests is determined and specific ioading schemes are recommended.

88-17867 Deformation and fracture of two-layer metal-plastic
heils under internal impulsive loading (Deformatsiia i razrushenie
vykhsioinykh metallopiastikovykh obolochek pri vnutrennem im-
ul’snom nagruzhenii). V. | TSYPKIN, V. N. RUSAK, A. G. IVANOV, A,
. FEDORENKO, and O. S. VORONTSOVA, Mekhanika Kompozitnykh
aterialov (ISSN 0203-1272), Sept.-Oct. 1987, pp. 833-838. 6 Refs.
Experimental data are presented on the deformation and fracture
ehavior of cylindrical two-layer shells with FGRP and steel 20 layers of
arying thickness under internal impulsive loading. It is shown that the
rincipal parameters of the dynamic deformation of the two-layer shells are
etermined by the properties of the glass-fiber composite. The resulis
mphasize the advantages of using combined metai-plastic shells in
hin-walled structures under conditions of extreme impuilsive loads.

88-17862 Creep of fiber polymer composites in structures
Polzuchest’ voloknistykh polimernykh kompozitov v konstruktsiiakh).
. 1. MALININ, Mekhanika Kompozitnykh Materialov (1SSN 0203-1272),
ept.-Oct. 1987, pp. 787-802. 10 Refs.

The load-bearing capacity of wound organic-fiber composite shells is
stimated with particular reference to the contributions of the tape stiffness
n the direction transverse to the fibers and of the Poisson ratio. The
stimates indicate that these contributions are negligibly smali. it is
uggested that the problem concerning tape creep in wound composite
~shells be treated as a one-dimensional problem, with only longitudinal
. creep of the tape taken into account.

88-14672 Modeling of matrix deformation during the compaction
f fiber composite materials (Modelirovanie deformatsii matritsy pri
ompaktirovanii voloknistykh kompozitsionnykh materialov). B. A.
REF'EV, N. V. BIBA, E. V. SUSLOVA, and L. V. MAKSIMCHUK,
kademiia Nauk SSSR, izvestiia, Metally (ISSN 0568-5303), Sept.-Oct.
987, pp. 107-111. 9 Refs.

The probiem of the viscoplastic fiow of the matrix material during the
ompaction of fiber composites with a metal matrix is solved numericaily
sing a finite element algorithm. Velocity, stress, and strain fields in the
atrix material, as well as contact stresses and deformation forces, are
alculated for different moments of time during the compaction process. A
omparison of calculations for the compaction of an aluminum-matrix fiber
omposite at 450 C with experimental results demonstrates the validity of
he mathematical model developed here.

88-13748 A study of the active and repeat loading of a reinforced
olymer material at elevated temperatures (issledovanie protsessov
ktivnogo i pevtornogo nagruzheniia polimernogo armirovannoge
materiala pri povyshennoi temperature). M. E. BABESHKO and R. G.
EREKHOV, Problemy Prochnosti (ISSN 0556-171X), Sept. 1987, pp.
3-76. 5 Refs.

The processes of the active and repeat uniaxial isothermal and
onisothermal loading of a reinforced plastic, whose properties depend to
large degree on the time of its exposure to elevated temperatures, are
nvestigated in the context of the nonlinear theory of a hereditary medium.
he noniinear governing equation with Abel’s kernel contains two
arameters that are calculated from instantaneous stress-strain diagrams
or several holding times at given temperatures and creep diagrams for the
ame temperatures. The results obtained by this approach are compared
with experimental data.
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A88-12083 Scientific fundamentals and probiems of the iechnoicg-
ical mechanics of composite structures (Nauchnye osnovy i problemy
tekhnologicheskoi mekhaniki konstrukisii iz kompoziinykh materi-
aiov). i. F. OBRAZTSOV and V. T. TOMASHEVSKII, Mekhanika Kompozit-
nykh Materialov (ISSN 0203-1272), July-Aug. 1887, pp. 671-693. 31 Rels.

The general problems considered within the scope of technological
mechanics are reviewed with particular reference to composite structures.
Attention is given to a system of mathematical models of physicochemical
and mechanical phenomena associated with composite fabrication pro-
cesses, including modeis of heat conductivity, kinetics of structural
transformations in the matrix, kinetics of changes in the thermophysical
and physicomechanical properties of the components, and evolution of the
stress-strain state during the fabrication of composites. The problems
discussed include modeling of the conditions ieading to the formation of
macrostructural defecis during the fabrication and processing of com-
posites, modeling and guantitative analysis of the effect of processing
history on the performance of composite structures, and control of the
quality of composite structures during their fabrication.

AB8-12078 Heat conductivity of fiber composites and their compo-
nents (Tepioprovodnost’ voloknistogo kompezita | ego sostavii-
aiushchikh). A. F. KREGERS, i, A. REPELIS, and A. M. TOLKS,
Mekhanika Kompozitnykh Materialov (ISSN 0203-1272), July-Aug. 1987,
pp. 604-608. 7 Refs.

independent heat conductivity coefficients ars determined experimen-
tally for ten different fiber-reinforced composite materials. All the com-
posites investigated have an ED-20 epoxy matrix, whose heat conductivity
coefficient is also determined experimentaily. The experimental results
have been used to test a computational model based on crientation
averaging methods.

AB88-17864 Effect of prolonged exposure 1o extreme conditions on
the properties of prestressed composites in tension, compression,
and creep (Vliianie dlitel’nogo vozdeistviia ekstremal’nykh uslovii na
svoistva predvaritel’'no nagruzhennykh kompozitov pri rastiazhenii,
szhatii i sdvige). |. G. ZHIGUN, iU, N. IVONIN, R. P. SHLITSA, and E. F.
NIKISHIN, Mekhanika Kompozitnykh Materigiov (ISSN §203-1272), Sep
Oct. 1987, pp. 813-818. 9 Refs.

The effect of prolonged exposure to extreme conditions {(e.g., space
environment) on the elastic properties of glass- and carbon-fiber com-
posites that have been prestressed under tension, compression, or creep,
is investigated experimentally. The results obtained are compared with
those obtained for contrel specimens under normal room-temperature
conditions. Specimens of glass fiber composites prestressed in compres-
sion (up to one third of the compressive strength} are found io be sensitive
to the effect of space environemnt, with prolonged exposure leading to a
decrease in strength and interlayer shear modulus. in the case of giass:
and carbon-fiber composite prestressed in tension, the sensitivity to
exireme conditions is low.

A88-11349 Production of oxide-metal P/M composites using
pulsed plasma heating {Polychenie granulirovannykh kompozitsion
nykh materialov oksid-metall pri impul’snom plazmennom nagreve}
. V. BLINKOV, A. V. MANUKHIN, A. O. OSTAPQOVICH, and IU. A
PAVLOV, Poroshkovaia Metallurgiia (ISSN 0032-4795), Aug. 1987, pp
48-52. 7 Refs.

The possibility of producing oxide-metal P/M composites using ptasma
generated by a pulsed discharge is investigated experimentally for the
system AI203-Ni. It is found that Ai203 metallization in plasma is
accompanied by spheroidization; changes in the physicomechanical
properties of the AI2Z03-Ni composite during plasma treatment are
examined. The characteristic features of the process associated with the
effect of pulsed energy on the disperse flow of the oxide-metal mixture are
discussed.

AB88-11348 A theoretical and experimental study of the plastic
deformation of sintered composites. | - An analysis of the conditions
of the simultaneous deformation of heterogeneous composiie phases
{Teoreticheskoe i eksperimental’noe issiedovanie protsessa piastich
eskoi deformatsii spechennykh kompozitsionnykh materiaiov. |
Anaiiz uslovii sovmestnoi deformatsii raznorodnykh faz kompozitsion
nogo materiala). S. S. IPARISOV, I. A, KHANSKIL, and V. E. PEREL'MAN
Poroshkovaia Metallurgiia (1SSN 0032-4795}), Aug. 1987, pp. 17-23. 6 Refs

The conditions of the simultaneous deformation of the heterogeneou:
phases of a composite material with essentiaily different strength charac
teristics are analyzed using the concepts of mechanics. The dependence
of the shear stress on the compressive siress is demonstrated, and it i
shown that the extent of this dependence is largely determined by the rati
of the strength characteristics of the components of the composite, phas
contact area per unit volume, and relative orientation of propert
discontinuity surfaces and slip planes. The possibility of increasing th
shear strength of a composite to that of the harder phase is demonstrated
experimentaily for Cu-Nb and Al-Nb composiies.
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87-50848 Effect of various factors on the temperature field during
e quasi-stationary heating of materials (Vliianie raziichnykh faktorov
a temperaturnoe pole pri kvazistatsionarnom rezhime nagreva mate-
atov}. K. B. ISAEV, Promyshlennaia Teplofizika (ISSN 0204-3602), Vol. 8,
0. 3, 1987, pp. 39-43. 6 Refs.

The nonlinear heat conductivity problem of the stationary fracture
nder conditions of quasi-stationary heating of a material is solved
nalytically with allowance for internal heat sinks {sources) for arbitrary
temperature dependences of the thermophysical characteristics. The
ffect of various factors on the accuracy of temperature field calcutations in
e case of stationary fracture is discussed with reference to resuits
tained for glass-reinforced plastics.

87-50899 The role of a zirconium carbide coating in the stabiiiza-
on of the fiber-matrix interface in a chromium composite (Rol
okrytiia karbida tsirkoniia v stabilizatsii granitsy razdela volokno-ma-
itsa v khromovoi kompositsii}. D. M. KARPINOS, V. N. BALAKHNINA,
. P. LISTOVNICHAIA, and V. B. VOITOVICH, Fizika i Khimiia Obrabotki
aterialov (ISSN 0015-3214), May-iune 1987, pp. 108-113. 8 Refs.

A study is made of the compatibility between the structural compo-
ents in a chromium-matrix composite reinforced by ZrC-coated tungsten
bers. The structure and the phase composition of the interaction zone and
fement distribution in the fiber cross section after- forming and heat
eatment are determined. It is shown that single-phase dense coatings of
irconium carbide are characterized by a limited compatibility with the
hromium matrix and can be used as a diffusion barrier on tungsten fibers
‘at temperatures that do not exceed 1573 K.

87-50898 An experimental study of the compaction of an Ai-B
ber composite Eksperimental’noe issledovanie protsessa kompak-
rovaniia voloknistogo kompozitsionnogo materiaia Al-B). B. A.
REF'EV and 1. V. MAKSIMCHUK, Fizika i Khimiia Obrabotki Materialov
SSN 0015-3214), May-June 1987, pp. 100-104. 10 Refs.

The nature and the rate of fiber-matrix interaction in an Al-B fiber
omposite are investigated experimentally as a function of the compaction
rocess variables. It is shown that the compaction of fiber composites
cludes two stages: the stage of active deformation and deformation in the
reep mode. Generalized kinetic curves are proposed which provide a way

determine the contribution of each stage to the final strength of the bond
etween the fiber and the matrix.

87-47532 Evaluation of the reliability of aluminum-matrix com-
osites (Otsenka nadezhnosti kompozitsionnykh materialov s aliu-
inievoi matritsei). 1. N. SHKANOV, G. A. KRIVOV, V. N. SHLIANNIKOV,
nd V. V. OTDEL’NOV, Problemy Prochnosti (ISSN 0556-171X), June
987, pp. 54-57. 6 Refs.

An evaluation is made of the strength and reliability characteristics of
nidirectional aluminum/boron and aluminum/steel composites with fiber
olume fractions of 15, 27, and 33 percent and 15, 25, and 40 percent,
espectively, A new method for evaluating the reliability of composites is
roposed which is based on determining the residual strength of a
omposite from fixed values of the fatigue life. By using this method, it is
ossible to determine the useful life of a structure from the known stress
_level or to select the permissible stress level on the basis of the known life.

87-47529 Design of insert profiles for fiber composite structures
Proektirovanie profilia vikladnykh elementov dlia konstruktsii iz kom-
ozitsionnykh voloknistykh materiaiov). IU. P. ROMASHOV, V. I
OMASHKO, and |. A. DAVYDOQV, Problemy Prochnosti (ISSN 0556-171X),
une 1887, pp. 20-23.

A method is proposed for designing the inserts of filament-wound
omposite structures. The method provides a way to determine the
eridian of the insert profile in such a way as to ensure equal strength of
he composite over the whole contact area. It is shown that the use of
nserts with a variable curvature profile rather than constant-curvature
nserts to ensure equal strenigth over the contact surface increases the
trength of the composite structures of this kind by 10-15 percent. A
tament-wound composite fiywheel with an insert is examined as an
xample.

87-47471 Plotting fatigue curves in the case of the high-cycle
oading of reinforced plastics at constant strain amplitude {Postroenie
rivykh ustaiosti pri zhestkom mnogotsikiovom nagruzhenii
rmirovannykh piastikov). P. P. OLDYREV, Mekhanika Kompozitnykh
aterialov (ISSN 0203-1272), May-dune. 1987, pp. 457-463. 19 Refs.

The methodological aspects of the testing of composites under
onditions of constant cyclic-strain amplitude are discussed. Fracture
riteria based on fatigue kinetics are proposed, and it is shown that, under
onstant cyclic-strain ampiitude conditions, the fatigue life depends on the
iethod used to maintain a given load. For glass-fiber and organic-fiber
omposites based on a thermoplastic matrix, the sigma-{iog N) curves are
hown to be equidistant during a symmetric cycle under both stress-con-
roled and strain-controlled cyclic loading along the stress axis.
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A87-42137 Full-strength and minimum-weight conical angd cos
posite shells of revolution (Ravnoprochnye i optimal'nye po =
konicheskie | sostavinye obolochki vrashcheniia). {U. V. NEMIROV
and A. V. SHUL'GIN, Aviatsionnaia Tekhnika (ISSN 0572-2875}, no.
1987, pp. 58-63. 10 Refs.

The problem of the minimum-weight design of plastic sandwich shell
is solved using the criterion of a constant energy dissipation rate. A u
procedure is developed for the optimum and full-strength design of conical
and composite shelis of revolution subjected 1o axisymmetric loading. it is
shown that absolute-minimum-voiume designs provide significant sav
in materials in comparison with full-strength designs.

Ag87-43642 Strength and damage characteristics of ceramic-matrix
carben composites (Prochnost’ | povrezhdaemost’ uglerodnykh kom
pozitsionnykh materialov s keramicheskoi matritsei). E. A, ESKIN
G. P. KHRISTOV, A. 8. PETROV, V. K. FEDCHUK, and A. V. IZOTOV,
Problemy Prochnosti (ISSN 0556-171X), no. 5, May 1987, pp. 8(0-84.
Refs.

An experimental study is made of the effect of a high-temperature
oxidizing medium on the load-bearing capacity of ceramic-mairix com-
posites reinforced by carbon fabric with and without & heat-resisia
coating. Changes in the load-bearing capacity, sirength, and damage
the materials tested are related to the time of exposure 1o the high-iemper-
ature oxidizing medium. it is shown that oxidation starts with the carbon
fibers and that there is a linear relationship between the thickness of the
oxidized layer and the heating time.

AB7-46098 A ciass of singular-perturbation boundary value prof
iems in two-dimensional elasticity (Odin klass singuliarno voz-
mushchennykh kraevykh zadach v dvumernoi teorii uprugosti}. 1. A,
BOGAN, PMTF - Zhurnal Prikladnoi Mekhaniki | Tekhnicheskot Fiziki 1SSN
0044-4626), Mar.-Apr. 1987, pp. 138-143. 8 Refs.

In the analysis of boundary value problems for an elastic medium
reinforced by a single type of fiber, a mode! of an elastic medium with
inextensibie fiber is often used as the limiting case. Here, several thecrems
are proved on the convergence of such a class of singular-perturbation
boundary value problems to the limiting problem in the corresponding
Hilbert space. it is shown that, in some cases, the limiling sysiem
equations is different from that! obiained on the basis of the inextensibil
hypothesis.

A87-44280 Determination of thermal boundary cenditiens from
temperature measurement data (Opredelenie teplovykh granichayt
uslovii po dannym temperaturnykh izmerenii). V. E. ABALTUSOVY and
. K. ZHAROVA, Akademiia Nauk SSSR, Sibirskoe Otdelenie, lzvestiia,
Seriia Tekhnicheskie Nauki (ISSN 0002-3434), April 1987, pp. 33-38. 14
Refs.

An approach to solving problems in heat and mass transfer is
proposed whereby experimental data on heat transfer and thermochemic
decomposition of composite materials in an air plasma flow are used,
together with a solution to the inverse heat conduction problem, to
determine the thermal boundary conditions at the surface of & material
The method is demonstrated by using it to calculate the surface
temperature and heat flow from experimental data for giass/epoxy and
carbon/graphite composites.

ABT7-41757 A study of matrix-fiber interaction in nickel- ar
chromium-based composite materials (Issiedovanie vzaimodeisty
matritsy s voloknom v kompozitsionnykh materiatakh na nikelevol
khromovoi osnove). A. V. SHUL'GA and V. V. NIKISHANOV, Fizika
Khimiia Obrabotki Materiaiov (ISSN 0015-3214), Mar.-Apr. 1987, pp
114-117, 5 Refs.

Matrix-fiber interaction in chromium-tungsten, nickel-tungste
Nichrome-tungsten, and Nichrome-Mo(Cr} fiber composites is investigated
experimentally in the temperature range 1200-1400 C. The struciure of the
interaction zone is examined metaliographically. Of the composites
studied, Cr-W is characterized by the least matrix-fiber interaction. ki is
shown that the addition of MgO ieads to a decrease in the growth rate of the
interaction zone in a chromium matrix.

AB7-38872 The effect of delamination on the strength of vnidi
tional organic-fiber composites in tension (Viiianie rassloeniia n
prochnost’ ednonapraviennvkh organoplastikov pri rastiazhenii}. E F
KHARCHENKO, S. L. BAZHENOV, V. D. PROTASOV, AL. AL. BERL
Mekhanika Kompozitnykh Materialov (ISSN 0203-1272), Mar -Apr. 1987
pp. 345-348.

A study is made of the fracture behavior, under tensile loading, of a
highly reinforced organic-fiber composite containing 95-97 percent (by
volume) of profiled polyheteroarylene fibers and 3-5 percent of a polyme
matrix. it is shown that the fracture of the composite starts with the grow
of a longitudinal crack, which is followed by the disintegration of t
composite into small loose fragments consisting of several
fibers. The strength of the composite increases with the detami
energy of the material.

atior




A87-38369 New aspects of the fracture Kkinetics of polymeric
and composite materiais exposed to ultraviolet radiation (Novye
aspekty kinetiki razrusheniia polimernykh i kompozitnykh materialov
pri ul'trafioletovom obluchenii). V. A. BELYI, L. S. KORETSKAIA,
Mekhanika Kompoziinykh Materialov (ISSN 0203-1272), Mar.-Apr. 1987,
pp. 262-269.

A new kinetic model of polymer and composite fracture under
atmospheric conditions is proposed which is based on the newly
discovered effect of the difference between the thermal deformations of a
solid due to ultraviolet and infrared radiation. it is shown theoretically and
experimentaily that the life of composite materials depends on the foliowing
controliable matrix parameters: molecular structure, supramolecular orga-
nization, and defects. Transformations of supramolecular structures in
polymers during atmospheric aging are considered to provide the principal
means of controlling the life of polymeric and composite materiais through
the formation of a physically stable structure.

A87-36112 The effect of processing conditions on the structure
formaticn and electrical conductivity of hot-pressed materials in the
system silicon nitride-silicon carbide (Viiianie usiovii poiucheniia na
strukturoobrazovanie i elektroprovodnost’ goriachepressovannykh
materialov v sisteme nitrid-karbid kremniia). G. G. GNESIN, A, A,
KASIANENKO, V. IA. PETROVSKII, L. A. SHIPILOVA, and E. |. GERVITS,
Poroshkovaia Metallurgiia (ISSN 0032-4795), Feb. 1987, pp. 51-54. 8 Refs.
The density, structure, and electricai resistance of hot-pressed
Si3Ni4-SiC materials containing 5-30 pct SiC (by volume) are investigated
experimentally as a function of the hot-pressing temperature in the range
1870-2010 K. It is found that the structure and electrical conductivity of the
materials are determined to a large degree by the extent of Si3N4
carbidization and by the reduction of the SiO2 surface film. Materials with
low SiC contents are shown {o be particularly sensitive t¢ temperature. The
extent of physicochemical transformations in the system correlates well
with specific mass losses.

AB7-3588% Therma! conductivity and diffusivity of an MR com-
posite (Teplo- | temperaturoprovodnost’ kompozitsionnego materiala
MR). M. M. ISMAILOV, E. A. BELSKAIA, and V. M. POLIAEV, Teplofizika
Vysokikh Temperatur (SSN 0040-3644), Vol. 25, Jan.-Feb. 1987, pp.
183-186. 8 Refs.

The paper reports the results of an experimental study of the thermal
conductivity and diffusivity of an MR composite (a metal analog of rubber)
produced by the cold pressing of siretched metal spiral. In particular, the
temperature dependences of conductivity and diffusivity in air, vacuum,
argon, and nitrogen have been determined for specimens made of
12Kh18N 10T steel wire covering a porosity range of 0.55-0.81. For all the
specimens tested, the temperature dependences of thermal diffusivity and
conductivity increase monotonically both in vacuum and in gas atmo-
spheres. Details of the experimental procedure are discussed.

A87-34185 Estimation of the energy storage capacity of rotating
bodies from the integral characteristic of their stressed state (Otsenka
energoemkosti vrashchaiushchikhsia tel po integral’noi kharakteris-
tike ikh napriazhennogo sostoianiiayj. G. G. PORTNOV, Problemy
Prochnosti (ISSN 0556-171X}, Feb. 1887, pp. 7-12. 10 Reis.

An approach to the design of rotating structures for maximum energy
storage capacity is proposed which is based on an analysis of the
refationship between the kinetic energy of a rotating body and the voiume
integral of the first invariant of its stressed state. Equally stressed
structures are found to have the highest energy storage capacity; energy
storage capacity estimates are obtained for composite structures and
structuras with a ballast. The results of the study have been used in the
design of composite energy-siorage flywheels.

ABB-14743 initial stage of the fracture of organic fiber composites
(O nachai’noi stadii razrusheniia organoplastikov). V. I. IRZHAK, L. I
KUZUB, O. V. NIKITINA, B. A. ROZENBERG, N. 8. ENIKOLOPIAN,
Akademiia Nauk SSSR, Doklady (ISSN 0002-3264), Vol. 296, no. 1, 1987,
pp. 147-150. 10 Refs.

The effect of the complex structure of organic fibers on the fracture
echanism of organic fiber composites is investigaied experimentally
sing specimens of a model composite consisting of an epoxy matrix

.reinforced by crystaliine aramid fibers of the Kevlar type. The results of the

study suggest that the rupture of the interface in the surface layer of the

fibers followed by fiber-matrix separation constitutes an important stage in
e fracture of organic fiber composites under tensile lcading.
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A87-34191 The possibility of producing a highly disperse com
posite material in puised high-enthalpy flow {0 vozmozhnos
polucheniia vysokodispersnoge kompoziisionnoge materiala v im
pul’snom vysokoental’piinom potoke}. |. V. BLINKOV, A. G. BROD
AGIN, and A. V. IVANOV, Fizika i Khimiia Obrabotki Materialov (1SS
0015-3214), Jan.-Feb. 1987, pp. 111-115. 7 Refs.

The possibility of the formation of a disperse composite materia
TiC-Mo, in the temperature range 1200-2800 K is demonstrated thermody
namically, and the effect of H/Ct and C/Ti ratios on the composition of th
material is discussed. A study of the plasma-chemical production o
disperse composite in pulsed mode shows that the chernicai compositio
of the product can be controlied by varying the energy and flow rat
parameters and component feed conditions. The resutlting TiC-Mo powder:
have a particle size of about 10 nm and are characterized by highty uniferi
distribution of Mo and TiC, which eliminates the need for prolonge
component mixing.

AB7-47465 Effect of thermal cycling on the internai friction of a
aluminum/steel composite (Viiianie termotsiklirovaniia na vautrenne
frenie kompozitsionnogo materizla aliuminii-stal’}. G. G. MAKS
MOVICH, A. V. FILIPOVSKII, P. M. ZUZIAK, and A. V. MOZGOVO!,
Fiziko-Khimicheskaia Mekhanika Materialov (ISSN 0430-6252), Vol. 23
May-June 1987, pp. 77-79. 8 Refs.

The characteristics of the internal friction of a composite consisting of
an AD1 aluminum alloy matrix unidirectionally reinforced by 100-micron-d
ameter fibers of 0Kh13N13M2 steel are investigated experimentally during .
thermal cycling in the temperature ranges 20-300 and 20-400 C. Thermal |
cycling in the range 20-300 C does not produce inelastic effects on th
internal friction vs temperature curve but significantly affects interna
friction characteristics at 280-300 C. Thermal cycling in the range 20-400
gives rise to inelastic effects at 230, 270, 300, and 360 C. The results ar
explained in terms of dislocation mechanisms.

AB7-41772 A continuum model of composite fracture under biaxi
compression {O continuai’noi teorii razrusheniia kompozitnykh mater
alov pri dvukhosnom szhatii). A. N. GUZ’, Akademiia Nauk SSSR,
Doklady (ISSN 0002-3264), Vol. 293, no. 4, 1987, pp. 805-808. 7 Refs.

The fracture of composite materials under biaxial compression, wit
fracture resulting from a loss of stability in the material structure, is
analyzed using a continuum approach. The analysis is carried out in
general form for the brittle fracture of polymer-matrix composites and th
ductiie fracture of metal-matrix composites. in the continuum approxima-
tion, the composites are modeled by a homogeneous compressible body
with normalized constants using the relationships of three-dimensional
linearized stability theory for deformable bodies. Modei predictions are
compared with experimental results for a boron/epoxy composite.

AB7-40320 Prospects in the production of fiber composites {Per-
spektivy proizvodstva volcknistykh kompozitsii). V. N. CHACHIN, A. 8.
MATUSEVICH, A. G. BAKAEV, and A. E. AZARENKO, Kovove Materialy
(ISSN 0023-432X}, Vol. 25, no. 2, 1887, pp. 181-185.

A process for producing composite shapes which combines castin
and pressing is described with particular reference to the production of
composites consisting of an ailuminum or an aluminum alloy matrix
reinforced by boron fibers. It is shown that the process makes it possible 1o
take full advantage of the high strength characteristics of boron fibers.
Thus, a composite with a volume fraction of boron fibers of 60-65 percent
has a tensile strength of 1200-1300 MPa and a compressive strength ¢
2006 MPa, with an elastic modulus as high as 224 GPa for a density of
2600-2700 kgfcu m.

A88-11229 Estimation of thermai stresses and their effect on the
properties of titanium-matrix fiber composites (Otsenka termicheskikh
napriazhenii i ikh viiianie na sveistva voloknnistykh kompozitsionnykh
materialov s titanovoi matritsei). A. S. LAVRENKO, V. E. OLU'SHANET-
SKit, and G. I. DUDNIK, Problemy Prochnosti ({SSN 0556-171X), Aug.
1987, pp. 60-64. 10 Refs.

Axial thermal stresses in the components of a titanium-matri
composite reinforced by molybdenum fibers are investigated as a functio
of temperature, with allowance made for the dependence of the yield
strength of the matrix alloy on the composite thermal ioading rate. it
found that internal stresses have a direct effect on the short-term strength
of the composite, whose vaiue is always less than the rule-of-mixtures
value at test temperatures below 600 C. It is thought, however, that the
presence of thermal stresses is not the factor responsibie for composite
fracture under cyclic loading.




