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(Blastic plates and shells) (Anisotropy)
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of Inechgnlcs, Acad Sci USSR, (Dissertation for the Degree of
Jcetor in Technical Sciences) 0
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(Elastic plates and shells)
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L ) * Ambarcumyan, 8. A. On the coniputation of long shellsef . - i
D g S SR o deablo Tureature. “Akad. Nauk ?\rmyun.SSR.lizvestiyn. K‘.’:F/W
! ‘ Fiz.-Mat. I . Naouk 6, no. §-6, 65-68 (1953). (Rus- :
R stan,  Armenian eHmmary

v ... The author considers a very sloping shell (a sloping shell
' ia an open shell of small curvatures) which is made up of
orthotrapic layers, Solutions for such a shell are oltained
from a system of two differentia! equations given by the-

i author in his previous (unavailable) pubihications. In case of
a long shell (the exact definition of a long shell must be alse
in the author’s previous publications) the system of diffcr-
ential equations simplifies considerably and reduces to the
one given by V. Z, Vlasov [General theory of shells,
- Gostehizdat, Moscow-Leningrad, 1949; MR 11, 6277]. The
author makes one more simplifying assumption that the
Poisson ratios are zero and solves the svstem for a long . : )
evlindriral stoping shell curvad in the longitudina direction. . R
For a homogeneons isutropic shell the solution reduces to o )
the one miven by VoV Novedidov [Theory of thin shells, . ¥
Gostehizdat, Moscow-Ten o0, 19877 and the author
concludes that Novoedilen's thenry and Viasov's theory are.
coincident. 7. Leser (Aberdeen, Mday,
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Card 1/1 Pub. hl-h/13

Author : Amba.rtsunven, S A., Yerevan

Title ¢ On the 1imits of espplicability of certain hypotneses of the theory of
thin cylindrical shells

Periodical ¢ Izv.‘AN GSSR. Otd. tekh. nauk 5, 57-T2, May -954

Abstract : Establishes the 'limits of applicability of certain hypotheses of the
theory of thin cylindrical shells of arbitrary slope. Sixteen refer-
ences. Graphs, tables.

Institution : Institute of Construction Materials and Structures of the Academy of
Sciences of the Armenian SSR. '

Submitted : May 21, 195k
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Problen of c;mp{;;‘ing the stabilit
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1. Institut stroitel'nykh materialov i soorushe
niy Akademii
nauk Armyanskey SSR. Predatavleno A.G.Nagarovym. 7
(Stability) (RKlastic rods and wires)
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Author ¢ Ambartsumyan, S, A, (Yerevan)
Mot nbatanamiam o b eibi s iy
Title ¢ Problem of constructing apprcximate theories of calculating a
sloping cylindrical shell

Periodical Prikl. mat. i mekh., 18, 303-312, May/Jun 1954

Abstract Notes that in the theory of cylindrical shells approximate methods
of calculating are based on simplifying assumptions whose selection
depends mainly upon the ratio and dimensions of the mean shell sur-
face (according to V. 2. Vlasov and V, v, novozhilov, 1951), ¢on-
siders here the various hypotheses,

Institution Institute of Structures, Academy of Sciences of the Armenian SSR

Submitted ¢ January 27, 1954
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On_the Calculation of Anisotropia

-——Lylindrical Rotary Shells Strenmthensd{12)65-79

with Transversal Ribs

S,A, Aubarteumyan v
A symmetrically stressed thin cylindrica

- mo-consisting-of “homogensous orthstispio layers syws 3
. N St 2 e - yers s .mu3triCDJ_
- towards the central surface of the v

$531,259,2
Ipv,Akad, Nauk,0ta, tekh Nauk

- 1958
U,S.8,R

[

1 yotary shell ]
¢

‘;,/ e [ v
shell, is considareq, 4 ' k

It is assumed that the material of each layor of the sheil

follows Hook's expanded law,

leng shells. Several

of ribs vary, (Ribl,10)
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AMBARTSUMYAN, S.A.
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Calculations on a symmetrically loaded circular cylindrical shell
reinforced by longitudinal ribbing. Dokl. AN Arm. SSR 21 no.k;

157-162 55 (MILBA 9:3)

1. Institut stroitel! nykh materialov § soorusheniy Akgdemii nauk
Armyansgkoy SSR. Predstavlenc A.G, Nazarovym,

(Blastic plates and shellg)
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AUTHOR: Ambertsumyen, S.A. (Yerevan). 24-7-8/28

TITLE: n the calculation of two-layer orthotropic shells.
(K raschetu dvukhsloynykh ortotropnykh obolochek) .

PERIODICAL: "Izvestiya Akademii Nauk,Otdeleniye Tekhnicheskikh Nauk"
(Bulletin of the Ac.Sc., Technical Sciences Section),
1957, No.?, pp.S57-64 (U.S.S.R.)

ABSTRACT: A thin two-layer shell is considered which consists of
two orthotropic layers. It is assumed that the planes of
elastic symmetry of the materials of each layer are mutually
perpendicular and that one of the planes of the elastic
symmetry is,in each point of the layer,parallel to the
external parallel surfaces of the shell, whilst the other
two are perpendicular to the coordinate lines a = constant,
B = constant., It is assumed that o and B are curvilinear,
orthogonal coordinates which coincide with the lines of the
main curvature of the coordinate surface, y is a distance
along the normal from the point of the coordinate surface
to the point of the shell. The surface of adhesion of the
layers which is parallel to the external surfaces of the
shell is taken as the coordinate surface and it is also
assumed that the coefficients of the first quadratic form
A = A(a,B) and B = B(a,B) end also the main curvatures of
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On the calculation of two-layer orthotropic shells,(Cont, )

range of applicability of the here preséﬁ%ﬁ&aggg%ry is
conside{:ably wider than that of the the

3/3
SUBMITTED: June 25, 1956,

ASSOCIATION: Institute of Mathematicg
(Institut Mat
SSR)
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" AUTHOR:
TITLE:

{Yerevan) 80V/24-58-5-12/31

On thé Théof& of“Béhdiﬁg of Anisotropic Plates
(K teorii izgiba anizotropnykh plastinok)

PERIODICAL: Izvestiya Akademii Nauk SS8SR, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 5, pp 69-77 (USSR)

ABSTRACT: The first attempts to evolve a theory of bending of
isotropic plates taking into consideration displace-~
ments in the transverse direction were made by
Reissner (Refs 3 and 4) who dispensed with the hypothesis
of non-deforming normals and assumed that the basic
calculation stresses Oy and o, and TaB along the

thickness of the plate change in accordance with a
linear law, The author of this paper considers that

in evolving a theory of bending of blates, particularly
of anisotropic plates, it is inadvisable to assume a

law of the change of the basgic calculation stresses or

of the respective displacements, Therefore, the
hypothesis of non-deforming normals and the assumption
of the linear law of distribution of the calculated

Card 1/5 gtresses along the thickness of the plate are substituted
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. SOV/24-~58-5-12/31
On the Theory of Bending of Anisotropic Plates

by the hypothesis that secondary non-calculated
tangential stresses TocB and TBY change along the

plate thickness in acccrdance with the law f(y),
particularly in accordance with the law of a quadratic
parabola, The possible inaccuracies which may be due
to the selection of the function f(y) do not affect
greatly the final results. This hypothesis was
confirmed in solved problems of the transverse bending
of beams and plates, The problem is investigated of
a plate of a constant thickness h, the material of
which possesses in each point one plane of elastic
symnetry which is parallel to the centre plane of the
plate, It is assumed that for such a plate the
generalised Hook law is valid. The plate is in such
a position relative to the triorthogonal system of
rectilinear coordinates that the coordinate plane of
coincides with the centre of the plane of the plate and
the gamma coordinate is directed towards the load-free
external plane, The following assumptions are made:
Card 2/5 a) the normal stresses o, on the planes which are
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S0V/24-58-10-24/34

AUTHORS{émbartsumyggl S. A.. badoyan, 4. A, (Yerevan)
TITLE: On the Problem of Elasto-Plastic Bendi
uprugo-plasticheskogo izgiba balok)
PERIODICAL: Izvestiya Akademii nauk SSSR, Otdelen
nauk, 1958, Nr 10, pp 130-132 (USSR)
ABSTRACT: The theory of bgndi

ng of Beams (K zadache

iye tekhnichesgkikh

given by Prager and Khodzh (Ref.1) and the first of the

present authors (Refs.2 and 3), There is 1 figure and there
are 3 Soviet references,

ASSOCIATION:‘gInstitut.matematiki 1 mekhaniki AN Armyanskoy SSR

(Institute of Mathematics and "Mechanics, AS
Armyanskaya SSR) ' :
SUBMITTED: June 23, 1958
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AMBAR!SUHM. s.‘.' PBSB MHIZHIAI. Dovo
onlinsar theory of slanting orthotropic shells, Isv., AN Arm. S
Ser, fiz,~mat, nauk 11 nos1:15-26 158, ~ (MIRA iu?)z'

1, Institut matematild 4 mekhaniri AW Armybnskoy SSR,
(Mastic plates and shells)
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> AUTHOR: Amba n, 5.4+ (Yerevan) 40-22-2-10/21

TITLEs On the General Theory of Anisotropic Shelis (K obshchey teorii
anizotropnykh obolochek)

PERIODICALs Prikladnaya matematika i mekhanika, 1958,Vol 22,Nr 2,
pp 226-237 {USSR)

ABSTRACT: The author considers thin anisotropic shells of constant
thicknesa., It is assumed that the material of the shells satis-
fies the law of Hooke, and that in each point of the shell an
elastlo plane of symmetry exists which runs in parallel with
the central plane of the shell.

The author introduces curvilinear orthogonal coordinates which
coincide with the main directions of curvature of the shell.
It is-presupposed that an element lying normally to the shell
surface does not change its length during the deformation.
Furthermore the normal stresses are assumed to be small
compared with the tangential stresses. Furthermore it is sup~
posed that the tangential stresses are distributed ever the
thickness of the disks according to a quadratic law.
Under these assumptions now a system of differential equations
for the calculation of anisotropic shells can be set up which
covers several pages in the representaticn of the author. Be-
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On the General Thsory of Anisotropie Shells 40-22-2-10/21

sides of this system of differential equations the boundary
conditiona must be also considered; the author inveatigates
four different kinds of them s :
1+ The freely resting boundary,
2. the freely pivoted boundary,
3« the rotarily fastened boundary and
4. the fixed boundary. : .
For the case of a eircular: cylindric shell. the systens of
formulas are simplified, but they are still very complicated.
They are essentially simplified for the case that the shells
are isotropic in the tangential direction. For this case the
problem of a horizonic1ly supported tube 'is considered which
is freely supported at the ends and which is completely filled
with a liquid. The numerioal oalculation of this oase shows
that the error of the classical theory in this case can rise
up to 15% compared with the improved theory by the author.
There are 1 table, and 13 Soviet .references.
1 R T
SUBMITTEDs January 13, 1958

1. Cylindrical shells--Theory
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AUTHORS: ~ARbartannyan,. Sk and 50v/22-12-1-3/8
’ Peshtmaldzhyan, D.V.
TITLE: On the Theory of Orthotropic Shells and Plates (K teorii

ortotropnykh obolochek i plastinok)

PERIODICAL: Izweetiya Akademii nauk Armyanskoy SSR,Seriva fiziko-matemati-
cheskikh, nauk, 1959, Vol 12, Nr 1, pp 4360 (ussr)

ABSTRACT: The author considers a thin orthotropic shell. In the curvi-
linear coordinate. system «, 3, J© the medium surface is
agsumed to have the equation %' = 0 ; let the directions of
®, B be identical with the directions of the principal cur-
vatures. Le% the planes of elastic symmetry of the material be
rarallel with the coordinate surfaces in every point. The dis- .
pPlacement along the normal w is tissumed to be independent
of 3. The normal stress ¢,.,. is assumed to influence only
unessentially the deformations O, 1 ®ap ? e, * The

tangential stresses T&B ’ ‘U‘B change according to the law

£()) so that oLy = 8 £(¢) 9,(,8) , °g " 8,2%(3) ¥p(%48)
Card 1/2 ‘
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On the Theory of Orthotropic Shells and Plates 50v/22-12-1-3/8

where 855 » 8y, are elastic constants, f(a') is the given
function and ~P1 ,\PQ arbitrary sought functions. Under

these assumptions the author calculates the moments and
stresses, substitutes them into conditions of equilibrium and
obtains a system of five differential equations (not presented

bacause of its complicatedness) for the calculation of the
five unknowns u,v,W;\P1,‘P2

An explicit calculation is carried out in the following special
cases 1, Shells rectangular in plan form of positive Gauss
curvature ; 2. Spherical shells 3 3. Round plates with free-
ly reating boundary and fixed boundary.
There are 12 references, 10 of which are Soviet, 1 English,
and 1 American.

ASSOCIATION: Institut matematiki i mekhaniki AN Armyanskoy SSR (Institute

of Mathematics and Mechanica,AS Armenian SSR
SUBMITTED: October 15, 1958
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_ AMBARTSUNTAN, S.A.; KHACHATRIAY, A.h.
Stability and vibrations of anisotropic plates, Dokl AN Arm,
SSR 29 no.4:159-166 '59, (MIRA 13:4)

1. Institut matematiki 1 mekhanild AN ArmSSR, 2, Chlen-
korrespondent AN ArmSSR (for Xhachatryan).
(Rlastic plates and shells)
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MBARTSIMYAN, S. A, (Acad. Sei. USSR)

"On a general theory of anisotropic shells and plates.”

Report prosented at the 10the International Congress of Applied Machanics, (ICSU)
Stresa, Italy, 31 August - 7 Sep 1960.

The system of governing equations is of tenth order for shells and of
sixth order for plates, Only one plansof elastic symnetry parallel to the middle
surface is assumed to exist. It turns out that a certain relative reduced thiclkness,
which depends both on the square of relatives thickness of the shell and on the
relatives values of physical and mechanical properties, is of great importance,
The author shows that the results of problems of equilibrium, static stability,
vibrations, and dynamic stability of plates and shells obtained on the badis
of the classical theory may be very different as compared to those obtained on the
basisof the anisotropic theory, 1In the case of static stability, for example,
as the relatives reduced thickness increases, the value of the criiical force
tends to decrease in comparison with the critical force obtained according to
the classical theory,

T R e

T =
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The Stability and Vibrations of Anisotropic Plates

Eq (1.1), where ¢(n,B) and y (a,p) are arbitrary
initial functions, The bending of the plate is governed
by the three differential equations (1.2) containing the
normal deflection of the plate w, the functions ¢ and
and the elarntic constants of the plate and a, ..

B

i i
In stability problems Z is given by Eq (2.1; and the
equations become (2.2)., For a simply supported plate
subjected to bi-axial compression (Fig 1), the solution
of the equations can be written in the form (2.4) which
on substitgtion in (2.2) gives (2.5). The critical
stress Pmn is then found as (2.6) with Pm;‘. the

critical stress, assuming the validity of the Kirchhof
hypothesis, given by Eq (2.7), and d given by Eqs (2,8).
If the plate is compressed in one direction only, Eq (2.7)
is replaced by Eq (2.9). If the plate is made of a
transversely isotropic material with the isotropic planes
parallel to the middle surface of the plate, the equation
for critical stress becomes (2.10) with D, ¢ and k given
by (2.11) and E, p elasticity modulus and Poisson's )(

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8

W TSI A ) oo 0 R UN E SAn e o U i by b B T i5¥ 5 IS
S T T S — B P S O e ) . B I

CHTRUR S SR R I PR A RS ATGED SR ESTUNEIZE IS PEEHT AR REARRUMS RIS BT
R R . . - < [P [ [ ]

69297
S/179/60/000/01/014/034
E081/E535

The Stability and Vibrations of Anisotropic Plates

ratio in the isotropic planes, G' is the shear modulus
characterizing the change in angle between directions
in the isotropic planes and directions perpendicular to
them. The minimum value of the critical stress occurs
when there is one half wave in the direction perpendicular
to the stress; in thiscase (n = 1) Eq (2.11) becomes
(2.12)., Table 1 gives values of k and coordinates of
sgme,characteristic points of the curves @ = $ (¢) =
PT b/ D for p = 0.25. In the upper part of the
table h/b =70.1 and in the lower part h/b = 0.2, Values
of (1} are plotted against c = a/b in Fig 2; the curve for
k = 0 corresponds to the classical solution. Values of

- (c) for orthotropic plate (obtained on the electronic
calculating machine M-3 of the Calculating Centre, Ac.Sc.,
ArmSSR) and for various values cof k and ¢ are given

in Table 2., It is assumed that m = and
E s E
1 1 1 h 1
_:——:——:5'k=aE=a E‘—=_9]"=0'3'
card 3/7 E2 P2 Bge 1 - 75571 7 ThkT2' b 10 1 V&/
SRR Benae A
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The Stability and Vibrations of Anisotropic Plates
where El‘ By and E2, By are the elasticity moduli and

Poisson's ratios in the directions corresponding to a and
B. For free vibrations, Z (eq 1.2) is replaced by

Z = - l‘f_h _3_‘?‘_‘!_
which leads to Eq (3.1), with ¢ _ the density of the
material and g the gravitationgl acceleration., Writing
the solution of (3.1) in the form (3.2) leads to the
equation (3.3) for the frequency , where w2
(Eq 3%4) is the frequency according @o the cla531caf
solution., For a transversely isotropic plate, the

frequency reduces to (3.5). Table 3 gives values of the

ratio mn/wm for modes of vibration in which m,n = 1.2,

The departure of the true frequency from the classical
frequency increases with increasing k and with
tnereasing mode number., The equations of dynamic stability
of an orthotropic plate are obtained by substituting the

AT
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The Stability and Vibrations of Anisotropic Plates

expraession (4.1) for Z in (1.2). If the plate is
compressed in one principal direction only, the
conditions (4.2) hold; assuming that the external force
varies periodically with time ((Eq 4,3) where P is
the amplitude and © is the frequency), Eqs (192) take
the form (4.k). Taking the solution in the form (4.5),
where w(t), ¢(t) and Y(t) are values of the functions
w, ¢ and Y at the centre of the plate, Eqs (k.%)
become (4.6). Eliminating ¢(t) and (t) from (4.6)
with respect to w, the differential equation (4.7) is
obtained, where wo__ Pm are the frequency of vibration

of the unloaded plate (3.3), and the critical stress for
uniaxial stress in the a direction. Eq (4.7) is the
known Mattieu equation; for certain relations between

its coefficients the solution increases without limit,
corresponding to regions of dynamic instability of the
plate. Rewriting (4.7) in the form (4.8), it is known
(Ref 7) that the limits of the unstable regions are

Card 5/7 given by (4.9) for the first (principal) instability Lx/
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The Stability and Vibrations of Anisotropic Plates

by (4.10) for the secogd region and by (4.11)
n, where © is the critical

ternal forces. It will now and

region,
for the third regio
frequency of the ex
subsequently be assume
in the a and B directions (i.e. m =1 < 1) and for
gimplicity the subscripts 11 are omitted. Under these
conditions, the dynamic instability regions of a square
plate (a = b) of transversely jsotropic material are
given by (4.13, 1st region), (4,14, 2nd region) and
(%.15, 3rd region) in which the results are presented
in a form for comparison with the classical results.
From (4.8) A & 1/2 and accordingly, the 1imiting
\° is given by (4.16). The values of © /20° as a
function of A% calculated from (&.13) to (4.15) for
various values of k are presented in Table &4; Fig 3
k = 0 and k = 0.2,

shows the instability regions for
4 show that the instability regions

card 6/7 as k increases. Similar calculations for a sguare
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The Stability and Vibrations of Anisotropic Plates

orthotropic plate were made electronically; the results
are given in Table 5, where
E ¥y E

k, = agsEy) = ay,E,

where El' vy and Ea, K, are the elasticity moduli and

Poisson's ratios in the directions corresponding with a
and B3 G12 = 866 with a55' agy and 866 known

elasticity constants (top of p 114). The calculations
were carried out for yu, = 0.3, h/a = 0.1.
There are § tables, 3 figures and 7 Soviet references.

ASSOCTIATION: Institut matematiki i mekhaniki AN ArmSSR
(Institute of Mathematics and Mechanics, Ac.Sc,, ArmSSR)

SUBMITTED;: June 19, 1959
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. AUTHOR: (Ambartsumyan, S.A., (Yexrevan) f;!f'

TITLE: The Bending of Non-Linearly Elastic Three-Ply Plates | ;.10

PERIODICAL: Izvestiya Akademiil nauk SSSR,0tdeleniye tekhnicheskikh S
nauk, Mekhanika i mashinostroyeniye, 1960, No. 6, s
PP 86 -90 ) g

TEXT: A three-ply plate is considerad which consists of non-| IE
‘. linearly elastic layers symmetrically located with respect to the R

. middle layer of the plate (Fig.1l). The plate is related to a =~
. cartesian coordinate system «, B,y such that the middle plane
‘ of the plate coincides with the plane a B. The following
hypothescs and assumptions are made: ° (a) the hypothesis of
undeformed normals for each part of the plate as a whole; . P
b) incompressibility of the material in each layer of the plate; :

(c) coincidence of the directions of the stress and strain tonaorn
in each layer of the plate; (d) the non-linear relation

T, = ajBy —byE; ¥ | (1.1)

" Card /0 .
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The Bending of Non-Linearly Elastic Three-Ply Plates

exists between the stress (T;) and atrain (E ), where i = number
of the layers, aj, bi and mj are conntants of the material
determined experimentally in simple compression-tension. The
strains in the i=th layer aro given approximately byt

EEETIN Shasasont) BONRE N EY i '-n ST .)T;-‘lu,q-.
{

Lo G TR v cB =—-*{x|, : e.p U ”lnuuunu l(i ?)

e"( - _‘_e. —Cp, _0'. "h I'H'Ou it umm’-n1 .“ 3)

ll D DuvondLgqoil X

Fonw S HPNTATIY S

P M
’“=ﬂq Kt ".aa?” " —20G05' A” || redo e tl‘\l(is4)
A S L LTI

. t ot [RLRIN

where w dis the normal diaplacement. The streuel can bo'
approximately calculated by means of the equations:

Card 2/10
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The Bending of Non-Linearly Elastic Thrme-Ply Platea .

g'°«‘=--ﬂa;(m‘+—m)+ L as)-
O T R Ty )'"**‘m"'«b‘(W‘.)m.—x(g.+_u.) .
"%7 ("‘+"“)+ : . (4,9) -

+signy (7)™ 1Y M (V'P_u) -t (m + —-m) -

.a=-—‘{aat+msn1 (7= )"‘(“M"%(V‘ﬁ:)'""‘ (q.go)

s

- These stresses determine the bending moments Mg+ Mpy, and fhe‘

" twisting moment H, which are expressed in terms of the linear _f

f '(De) and non~linear (Dp) cylindrical rigidities by:

. Card 3/10
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. The Bending of Non-Linearly Elastic Throe-Ply Plates

i ) e e g y ————————— CY v L g

! My = —(D, — D) (x,+-—xs)
Mp=—(Ds—Dy) (": +T"1).

e - - .

. ]{.:-..}_.(D. !—D,)r""'f"’:}(i;ii) S

. Using the equilibrium equation

92M,, . 262}1 0%M,
da? da 3p  8p2

. the non=-linear dit‘ferential equation

+ Z = 0

i)
—a;f,("—’¥+;3;,”) %g,e(%‘ﬁg+‘°'_'§”) %%‘;;"z (us)‘

Card 4/10 S
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. 'I‘l‘xe Bending of Non-Linearly Elastic Th:ree-Ply Plates | o
' 4s obtained (¥ = 32/3a2 + 92/3p2). For a circularly . \ 11

symmetrical problem, the equation when transformed to cylindrica;
coordinates becomes: . -

i | ' . gt e
: 2dw idw, {dv dhw | 2dw_ 1 —
: D, (§¥+7a;r—;ra-ﬁ+;ra:)"p’(z:+raﬁ r‘ﬁ~+*???.). NGE

"7;"'(2%-%5;,7—;;;?)-—1;.?(3;;.%5;) =2 . ;( )

1 PR

As an illustration, the problem is considered of the cylindrical .
bending of an infinite 3-ply strip formed from non-linearly

elastic materials, and subjected to the action of a uniformly
distributed load q (Fig.2). The equation to ba ug;qu‘ is thgnx

e o

B ) G N e B

Card 5/10
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The Bending of Non~Linearly Elastic Three-~Ply Platen

Particularly. taking I —— - i

homhyomid, ~ hym10, =200 mrw%“&w4
Gy == gy = ‘0'. Oy ™= ’0.| bl - b. - ’0.. ’ b‘l - {0¢ [‘.I“'l [
, _ my e mywmmy = 2.

.
!

|
|
|

DAV i

- e e -

For the rigidities and the rigidity coefficients we obtain: )
= 3.031:105 kg.cm?; Dy = 7.658+105 kg.cm2; D; = 0.357275- 109

: : kg.cnz. o
In this case, Eq. (2. 1) simpllfies to R

(2.2)

dw dYw dhw d%w
. D W—Z(Dx‘rl’-)[?r‘?;ﬁ dav .w]-v

which is solved by the method of disturbances (Refa 3-5). ;
‘a strip with built-in ends, the boundary conditions are: o

w =0, dw/da = O, where a = % {
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- The Bending of Non-Linearly Elastic Three-Ply Plates
' The deflection and load are taken as the power functions

wmwt 4wl B
q-qﬁ +¢tt' +?l§' +lo- . (2.5)

of the deflection g at the centre of the strip. The straight
line in Fig.3 gives the relationship between q and when

one term of the series (2.5) is taken; the curve in this figure -

represents the relationship when the first two terms of the
series (2.5) are taken. The normal stress o’& at a o 0 is

calculated from

4 dw 8 [|dw|dw. ‘
9gb = — gavgg+ ]72_—7b‘7'la75’l Jat © (2.15)

which gives ¥ = 1.164:10-2 for q = 0.5 kg/cm2, and -.--2.&9@»;:’7];"}‘

10-2 for q = 1.0 kg/cm2. By means of these values the :
corresponding values of Ww are obtained which, when in-o‘rtediin

il B8
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The Bending of Non-Linearly Elastic Three-Ply Plates

(2.15), give the following equations for the stresses:

¢
| i L - c . 10m08 R RN
1 o, = 1424410 " a,y 1.756:107" by ror g w 0.5, -\

f
e T

o&i = 2.7373-10‘4 ajy — 6.489-10-3 byy2 for q = 1.0.

The values of oq .
the internal layer. (y = 1.0) are as follows: .

¢

i (xg/cm?) for the external layer (y = 1.1) gmd‘ |

! Non-linear theory Linear theory ..

q = 0.5 . q = 1.0 .q = 0.5 q = ;.O :

Ext ernal layer 135.4 222.6 161.3 322.6 -
Internal layer 1.41 2,67 ! 1.47 2,94,

These results, and those of Fig.3, show that appreciable errors ..
arise in determining the stresses and displacements if the non=-:

linear properties are not taken into account.
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The Bending of Non-Linearly Elastic Three-Ply Plates _
- The purely illustrative character of the examples is omphasised. ,

' - '«Uuun‘ W
! [ ®||r. (1v t, u xmm " _;s
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The Bending of Non-Linearly Elastic Three-Ply Plates
‘ There are 3 figures and 5 Soviet-references.-

ASSOCIATION: Institut matematiki i mekhaniki, AN ArmSSR sl
(Institute of Mathematics and Mechanics. AS Arm SSR) :

SUBMITTED: May 30, 1950
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AUTHOR: Ambartsumysn, S, A, (Yergvan) q&
e EE e I P e
TITLEs On the Bending™Theory of Anisotropic Plates’ and Flat Shellgdo

PERIODICAL: Prikiladnaya matematika i mekhanika, 1960, Vol. 24, No. 2,
pp- 350-360

TEXT: The author considers a thin orthotropic shell with the constant
thickness h. He assumes that the material obeys to the generalized
Hooke law and that in every point there are three planes of elastic
symmetry whose normals coincide with the direction of the coordinate
linescﬁ,P s « The o, @ -lines are. identical with the main curvature
lines of the central surface; the central surface is the qJ(3 coordi-
nate surface. The coordinate line y 1is the normal of the central sur-
face. Instead of the assumption that the normals are transformed again
into normals by the deformation the author assumes: a.) The distance
between two points of the shell (on the normal § ) remasins constant
under the deformation, b.) the tangential stresses Twy and tpy
change in dependence on the 6’ -coordinate mccording to & prescribed
1ow. If the shell is particularly subject to a normal lcad Z only,

then it is chlosen according to (Ref.3,4): L/Kf
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AMBARTSUMYAN, S.A.; KHACHATRYAN, A.A.
Stability and vibrations of a shallow orthotropic

c¢ylindrical panel, Dokl.AN Arm,SSR 30 no.l:39-45
160. (MIRA 13:7)

1. Institut matematiki 1 mekhaniki Akademii nauk Armyanskay

SSR 1 Yerevanskiy gosudarstvennyy universitet, 2. Chlen-

korrespondent AN Armyanskoy SSR (for Ambartsumyan),
(Mastic plates and shells)
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AUTHORS Ambartsumyan, S, A.

P N ——

e )

TITLE: Theory of anisotropic shel;s

PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 9, 1962, ik - 15, abstract
9v89 K (Moscow, Fizmatgiz; 1961, 38%4 pages, illustrated)

of the investigation upon the problem of elastic equilibrium of anisotropic
shells and partially anisotropic plane plates (special questions), First 1is
presented In the monography the accumulated wide material upon the theory of
anisotropic shells, published in numerous articles 4n periodicals., As basis, in-
vestigations of the author are laid down, but also works carried out by other
scientists are indicated. The main part of the book is dedicated to problems of
the stressed and deformed state of various shells, which are composed of series
of anisotropic layers glued or soldered along the contact surface, and studied
from the standpoint of the linear theory of elasticity and classical theory of
shells, based on the hypothesis of straight normals and other assumptions., Si-

TEXT: In the book are collected ami syste'matically presented the results . f’
J
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Theory of anisotropic shells AOST7/A101

miltaneously with the presentation of general aspects of the basic problems of
the theory of shells, the book contains a great number of particular questions
and numerical examples with tables and diagrams, The book is divided into seven
chapters. Chapter I has an introductional character; in it are reported the
necessary data upon curvilinear coordinates, presented terms for the components e
of deformation, equations for the equilibrium of the element of the shell, and

equations which express the generalized Hooke's law for the basic forms of ani-

sotropy. Formulas are given for the transformation of elastic constants at the
transition to a new system of coordinates and numerical values of elastic con-

stants for a series of anisotropic materials. 1In chapter II are reported general
equations of the theory of shells, composed of anisotropic layers, First is dis-

cussed a general case of a shell, when the layers have an arbitrary thickness ad

thelr number is arbitrary, and anisotropy is characterized by the presence of

only oneplane of elastic symmetry, parallel to the coordinate surface of the

shell., Based on the hypothesis of straight normals and other assumptions, ex-

pressions are deduced for stresses, inner forces and moments, equations for

equilibrium, elasticity relations and indicated basic cases of boundary conditions.
Furthermore are discussed special cases: shells ccmposed of an arbitrary number

Card 2/5
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of orthotropic, isotropic, or transversally isotropic layers and of -an odd number
of layers, located symmetrically in relation to the middle surface, The case of
a monolayer shell is discussed, and compared to the case of a multilayer shell
in order to determine the relation between them, It is demonstrated that in a
general case the calculation of a multilayer shell should not be identified un-
conditionally with some monolayer shell (§ « The chapter III is dedicated to \//
the membrane theory of anisotropic shell, First is discussed the monolayer shell,

£ the membrane theory and presented

ed shell of revolution of an arbitrary
form. Furthermore are discussed shells of special shape: 1) cylindrical, 2)
conical, 3) spherical, and 4) formed by revolution of ecircle arc, studying the
general case, as well as special cases, The results are generalized without con-
siderable changes for the case of a symmetrically constructed laminated shell and
demonstrated on the example of a triple-layer cylindrical shell. In the presenta-
tion of the following three chapters IV - VI the author keeps the following
Sequence, First is discussed the multi-layer shell of a general form with layers
having only one plane of elastic symmetry each, and all formulas and equations
are presehted for it, Then are discussed basic speclal cases, when the layers

Card 3/5
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are orthotropic, isotropic, or transversally isotropic, but oriented arbitrarily
and when the layers are oriented symmetrically in relation to the middle layer;
in the last case, specially in the presence of orthotropic layers, considerable
simplifications of all equations and the corresponding solutions are obtained, i
In chapter 1V is discussed the theory of axisymmetric deformation of shells of V/
revolution, Qeneral equations, solving equations, and formulas for all mechanical
quantities are derived, The method of asymptotic integration of the solving

equation is described, fThe problem of the boundary effect and long shells of re-
volution is discussed and several examples given for the calculation of cylin-

drical, conical, and spherical shells, In S 12 are investigated cylindrical

shells with transversal (circular) reinforcing rits. Chapter V is dedicated to

the problem of equilibrium of a cylindrical shell with ecircular eross section,

loaded arbitrarily, After deriving the general equations, the technical theory

is presented by using additional assumptions. Two general methods for the forma-

tion of solutions based on the technical theory are discussed. A method for the
solution of a shell with open profile by means of double-series (applied also to

the particular case of a shell with closed profile) is glven, as well as a method

based on the use of single-series, The methods are i1llustrated on several ex-
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amples, In chapter VI is presented the theory of slanting shells, ‘General

equations, solution equations and formulas for all mechanical quantities are de-

rived. By means of double series the solution is found for a very slanting shell,
rectangular in the plan. Several numerical examples are discussed, 'In chapter

VII are discussed more rigorous theories of anisotropic plates and shells, not .
using the hypothesis of straight normals. Three different theories are presented,
vhich are applied to mono-layer plates and shells, as well as to multi-layer slamt~

ing shell and triple-layer eylindrical shell. £ comparison of the results, ob- v
tained on the basis of different theories is made on particular examples,

L4

S. G, Lekhnitskiy .

[Abstracter's note: Complete translation]

¥
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AUTHORS : Ambartsumyan, S.A. and Bagdasaryan, Zh. Ye. (Yerevan)

TITLE: The stability of orthotropic plates in a supersonic
gas current :

PERIODICAL: Akademiya nauk SSSR, IXzvestiya. Otdeleniye
tekhnicheskikh nauk. Hekhanika i masinostroyeniye.
no. 4, 1961, pp. 91 -~ 9€

TEXT: The paper is a continuation of previous work

(Ref. 1 - Izv.AN SSSR, OTN, 1958, no. 5; Ref, 2 - PMM, 1960,
ve 24, no. 2; Ref. 8 - Izv. AN SSSR, OTN, 1960, no. 1). The
problem is formulated in rectangular coordinates «, f and

Y , such that the o and f directions coincide with the sides
of the plate. The thickness of the plate h is constant. One
plane of elastic symmetry is parallel to the middle surface of
the plate and the other two planes of symmetry are parallel
with the sides. A supersonic gas current of velocity u flows
over one s8ide of the plate in the a direction. It is assumed
that: 1) the normal displacements in the direction of the plate )x

thickness are invariable; 2) the shear stresses and
Card 1/3 ’ Ty Toy
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have the form:

’L‘a,( = ©(y)¢(a,B), Toy = £(VIY (a,p) (1.1)

vhere ¢(a,p) and Y(a,B) are initial functions, and

f(y) is a function characterising the law of change of shear
stress in the thickness direction, subject to the condition

£(+h/2) = 0 ; 3) that “he normal stress o is negligibly /%

small compared with the remaining stresses; 4) the excess
Pressure due to the flowing gas is given by the piston theory;

with the normal displacement w . On the above basis, the
nonlinear differential equations for the motion of the plate
are established in terms of the elastic constants, the deflection

variational method for a plate having all its edges simply
supported and subjected to normal forces Py - pB acting in
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AUTHORS 3 -_ﬁggggggggxggL_ilfll‘Bagdasaryan, zh.Ye. (Yerevan)
TITLE: " The stability of nonlinearly elastic three-ply plates

in a supersonic gas stream

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tskhnicheskikh nauk. Mekhanika i mashinostroyeniye.

n0059 1961 9 96"99

TEXT: The paper is a continuation of previous examinationa of
the rubject (Ref.&: Ambartsumyan, S.A. IzV. AN SSSR, OTN, 1960,
no.6) and deals with the stability of rasctangular three-ply plates
which are subject to a supersonic gas stream at gero angle of
attack, Surplus gas pressure is caterad for approximately by the
ftpiston theory" (Ref.3: Chernyy G.G. Flow of gas with a high
supersonic speed. Fizmatgiz, 1959). The plates are symmetrical.
The following are assumed:

1., The hypothesis of undeformed normals applies to the complete
specimen of layers as a whole,

2, The matarial of each layer of the plate- is incompressible.

3, The tensor siress and sirain components in each layer coincids,
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4, The nonlinear relation between the stress components Ty and
the strain componsnts E; ia

mi
Ti -:aili « biti J*

whers 1 is the number of layers; aj, by and mjy are constants
determined from simpls tests of the material of the layers in
tensinn and compreasion,

On the basis of these assumptions, the basi: differential equation
for the movement of ths plate is quoted and reduced to a system of
ordinary differential equations by applying the Bubnov-— Galerkin
method, As an example, a hinge supported endless strip is
examined and it is shown that the amplitude of steady flutter
vibrations may bs determined by a velocity parameter V v+ and a
bParameter Q, which depends on the properties and construction of t
the plate. It is shown that there is a ¢ritical value of vV

below which, when Q 1is larger than zero, the amplitude decreases

with an increase of V, Above this value, when Q is smaller

than zero, the amplitude increases with increasing V). There are
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4 figures and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc,
The reference to an English languase-publieation reads as follows:
Ref .6: Prager W. On ideal locking materials, Trans. Soc,

Rheology. 1957, 1.

The stability of nonlinearly ...

ASSOCYATION: Institut matematiki 1 mekhaniki AN ArmSSR
(Institute of Mathematics and Mechanics

AS Armenian SSR)

SUBMITTED: April 24, 1961
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AUTHOR: Ambartsumyan., S. A.
e A bt e, wshed

TITLE: Axisymmetrical problem of a thr-~.Jn-~red oylindrical shell
consisting of nonlinearly elastic materials

PERIODICAL: Izvestiya Akademii nauk Armyariskoy SSR. Seriya fiziko-

matematicheskikh nauk, v. 14, no. 1, 1961, 105-109

TEXT: The author studies circularly cylindrical shells consisting of three
nonlinearly elastic layers. The layers are symmetrically arranged with re-~
spect to the central surface of the shell. The system of lines of curvature
and normals of the central surface is a very appropriate system of coordi-
nates of the cup. Therefore, it is used as reference system. The author
assumes that the shell as a whole is not subject to normal deformation and
that no axial stress component occurs. The following is assumed for the
individual layers: they are incompressible, the main axes of the stress
tensor and the deformation tensor coincide, and the relation between stress
intensity Ti and deformation intensity Ei is nonlinear:

Card 1/2
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ny ,

Ti - aiEi - biEi

a; by m are constants of the i-th layer which were determined by material
experiments. A nonlinear fourth-order differential equation 1is obtained for
the normal displacement W of the central gsurface of the shell. In the spe-
cial case of a shell with linearly elastic boundary layers and nonlinearly
elastic central layer this differential equation can be solved by the method
of Budnav-falerkin in first approximation by w = C gin(na/l). 1 is the
length of tne sneil, a the circular coordinate, the constant C is the rooil
of a cubic equation. Finally, the method is i{llustrated by & numerical
example. There are 2 figures, 1 table, and 4 goviet-bloc references.

ASSOCIATION: Institut matematiki i mekhaniki AN Armyanskoy SSR (Institute
of Mathematics and Mechanics AS Armyanskaya SSR)

SUBMITTED: November 16, 1960
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AUTHORS Ambartsumyan, S.A. and Gnuni, V. Ts. (Yercvan)

_____.,——-—-’" —
TITLE: On the dynamic stability of monlinear-elastic sand-
wich plates

PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 4,
‘ 1961, 746-750

TEXT: The plate is referred to an orthogonal coordinate-system
X ,B:Y 80 that the middle surface coincides with the x@ -plane.
Certain assumptions are made with regard to stress and strain ten-
sors. The equations for tlie normal displacement w are set up. Fur-
ther, the dynanmic gtability equation is obtained. The solution of
this equation is sought in the form

ww £(8) X (@ Y (D) (2.3)
where £ is the sought-for function and X and Y are chosen so as to
satisfy the boundary conditions. Using the Bubnov-Galerkin method,
a nonlinear differential equation for f is obtained. Under certain
assumptions and taking into account linear damping, this equation
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D306
On the dynamic stability... D274
. 5 ] t) = 0
reduces to  cu , pg.g' +R,2 (L - 2pcos 0t) £+ V (£, £,) =
where
@* -Q_e_?*_ R &* = L e (3'5)

* ' e
V(E,E',t) = 2(E - Ex) £' # Q2 -9*21 (1 - 2y cos 6t)
‘allflmhnl . ”aZ‘fl oyt tion that the
The critical frequency Ox is determined by the assump

I tu bed Btate 18 HOL defot ﬂ\edo It\us » eogo 'Y at ttle

)
02 w42 (1 Fy/p2 4629 (3.6)

@ = 0%, the linear part of Eq. 23,4 allows periodic solutions,
&xli:ch are é,{.ven by the following estimates

3¢ %
i) ~
@1(t) » cos (61‘ - U)’ P2(t) ~ sin (7} ) 0') o =4 ave ein 4H 23.7)
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‘ - .3/093/61/025/004/014/021:

On the dynemic gtabilitye.- D274 D300 )

‘ofl L.1. Mandel'shtam‘s nethod, the mnpli‘ﬁudc Cc of the . )

gcillations at the poundories of the Eringipal instab-. B

»gion con be determined in the zeroth approxlmatlon from T
. (3.8

ur . . .
vicg s (€ Cog' (&) g py () 9EF 0

«»
P v

ihence the nonlinear algebraic cquation ' .
aC™ ¥ ALY = 2 - 0,2 L Fpeos 2¢0) © (5.97
where . i
RN ! fer - o)le s T (e oo J
T R YA | LI A £ LimitL(E —gjdt
S s & o = L
v (3.10) 7
1¢ is showi that the negative sign in the rightJhand s dc‘of (3.9)
refers to the lower-i and the positive sign to rhe upper bound ary
£ instability. 1t is also showm thet the coeffxcxents
Layer of the plate ic made of linear-

of the reglon ©
A5 vonish if the correspouding

. Gard 3/6

APPROVED FO
R RELEASE:
E: 03/20/2001 CIA-RDP86-005
- 13R00010122
0007-8"



"APPROVED FOR RELEASE: 03/20/2
s E{ 2 33001: ;MEIA-RDPSG-OOS13R000101220007-8

LR SN L 3 O TR T R R R
S e ~‘ : -f< 4 fﬁd.h‘.’.‘.-x&ﬁ.1}1’4fHﬁ%ﬁwﬁiéﬁﬁﬁiﬂ’&i&ﬁi‘fﬁw"Jﬁ%&*ﬁiﬁ}?‘

S/040 61,/025/004/014/021
On the dynemic stability... D274/D3506 :

elacstic material. TFig. 5 shows an amplitude vs. frequency plot of
steady-state oscillations in the principal instability region, when |
AL 2 0. TFig. 4 shows cuch a graph £or Aj 0. 1f the two cccffi-
cients 4 and A, ore of opposite sign, the corresponding two terms
of (3.9) will have oppogite effects on' the frequency of oscillations.
2 examples are given -for illustration of Eq. (3.9). 'There are.7?
figures and 5 references: & Soviet-bloc and 1 non-Soviet-bloc. The
reference to the English-language publication reads as follows: W.
Prager, On ideal locking materials. Transactions of the Society of

Rheolbgy. 1957, L. .

ASSUCIATION: Institut matematild i melthanili AN ASSR (Institute )
' of liathematics and Mochanics A8 ArmSSR) '
sypurerED: . April 22, 1961
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Nonsteady temperature problems of an orthotropic plate. Lokl. AN
Arm, 5SR 33 no.U4:145-149 '61, (MIRA 15:1)

1. Institut matematiki i mekhaniki Akademii nauk Armyanskoy SSR.
2. Chlen-korrespondent AN Armyanskoy S5R (for ambartsumyan).
(Elastic plates and shells)
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VOLMIR, A.S., red.; GOL'DENVEYZER, A.L., red.; G‘uoowux, E.IA,
red,; KAN, S.N., red.; KARMISHIN, A.V., rod.; KIL CHIZVSKI!, N, .‘,
red.; KISELEV, V.A., red.; KOVALENKO, A.D., red.; MUSHTARI, Kh.lP.,
red,; NOVOZHILOV, V.V., red.; UMANSKIY,A.A,, red.; FILIFFOV, A.P,,
red.; LISOVETS, A.M., tekhn, red,

: ' £
d £ the Second All-Union Conference on the Theory o
I[’l;;ggzeaﬁgghglls]ﬁ'udy Vsesoiuznoi konferentsii £ tigxe'éi };Zé;stin i
i Lvov, 1961.Kiev, Izd-vo Akad.nauk USSR, . p.
ObOIOChekoza,LV ) 9 ) (Mm 15212)
1. Vsesoyuznaya konferentsiya po teorii plastin i obolochek. 2,
Lvov, 1961,

(Elastic plates and shells)
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- TS D234A308 .'/ |
' AUTHORS: Aubartsumyan,, S. A., Bagdasaryan, Zh. Ye. and Onuni,

: TIPLB: Sohe dyhamioal problems of anisotropic three-layer shells

- SOURCE:  Teoriya plastin i obolochek; trudy II Veesoyuznoy konfe-
: rentsii, L'vov, 15-21 sentyabrya 1961 g. Kiev, Izd-vo
.. AN USSR, 1962, 254-259. = . : A

- TEXT: The.authors consider a thin shell whose layers are uniforn,

- orthotropic and symmetrical with respect to the middle surface.

" The material of each layer obeye the generaliged Hooke's law.
Normal displacements are assumed to be comparable with the thick-
ness and not to vary along the thickness., The complete system of
differential equations in terms .of 5 unknown functions is formu-
lated; it is essentially simplified if the effect of normal stress

“- is negleocted. Thie systom can be applied to problems of nonlinsar
- dynamigal stability or aeroelasticity if appropriate substitutions
: are nade. . e ‘ — ‘

ng—

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101220007-8"

Rt e S LS R R Ll Y N VR AT A R RN AT d’%@iﬁ?i‘.{i&hif?i’ll’l}‘:?ﬁ?ﬂ FRGG ST S AR R TR Y S AL S S SR LT




"APPROVED FO
R RELEASE:
SE: 03/20/2001 CIA-RDP86-0051
-R - 3R000101220
P86-0( 007-8

o S RS TREEL
. RTINS i RS WS RILA
OEXSIUFE TS S SRR HS I HR AR S
' Stk S8t SERUHERI 3ib
RERE t NI X e A
XS AU ¥ RN L
LECHUBEAS

R o o 39809 E
e : : s/179/62/ooo/003/009/015
1-b400 2101 /E435
Avy Durgar'yan, S .M. (Yer&van)

AUTHORS: Ambartsumyan, Se
e nonstationary temperature problems for: the

o TITLE: ' Som
orthotropic_plate
PERIODICAL: Akademiya nauk SSSR. Izvestiyae otdeleniye .
" tekhnicheskikh nauK. Mekhanika'i mashinostroyeniye.
no.J, 1962, 120~127
. TEXT: A homogeneous orthotropic rectangular plate is considered
wherein the principal directions of gtiffness are parallel to the /L
edges of the plate. The first problem treated 15 that of a \
plate, initially at zero temperature, which is subject to heating
. © by maintaining a given constant temperature of the boundary planes
constituting the four odge faces. In the analysis, use 18 made
othesis attributed to Franz Neumann which leads to a
lized Hooke's law for the temperature problem- The analysis
to the derivation of the field of the stress unction
rical example describes & square plate (40 cm per side) made
fibreglass ljaminations he thickness of the plate
the probleme. he principal stresses after
(4

erenwy SSR .
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mrmip. Oy the problem 9{‘ ortho t’!‘(‘}‘i" Plr.;t.a naciliations placed in a high- 5
temperature [
- v AN L5 Tgv. TtdL tekr . omuao- e Coveniye. no A, 361,
133-137
TOPIC TAGS: Hooke system, plats oscillation, elastic medium, wlastioc modulus,
part{nl differential equation 34
ABSTRACT: An orthotropic plate of constant thickneas h in a vartesian coordinatse
aystem obeying the genersal Hooke's law wnrre a> ower ~a1nt there axiet three planes
of elastic gymmetry ie oconsidered. The temperar  1ov o noine plate is defined by
TeoT {z,t), It ig further asgumec that ti- ° -~ ° o hoooan nypothesea nold.
The stress equations then yield a = Buei 4 Oure+ 115000 ¢ B} — BT

nim Hegng + Dyamy v i i3gsmy » Baests, - BT

f!.;unqu‘f 2387

By . B vy o wih -
where Bne oo,  PemiTun; Mo TiTan, Tioew Bu = Cn
ﬂ mB a —; P a .
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The &, are 1inear coefficients of expansion. The equations of poticn of the plate

olement gre then written together with the expressions for internal moments and

forces, an’ a set of three partial 1:7Tle7ent yLown oAty ms LS ~btained for dispisce-

ments u, v, and ¥. in these eguations the Utk’ b’}f and K*k are funciions ol t.me
onl. The temperasture dependence of she elastioity moduli is given by

By= B — 3‘0'7" Cx n(;’;.-—Gu'T p=19 OF B= B — EpeT Grs == Gay® — Grp* 77

It is assumed that the plate undsrgoes sranoverse oscillations with mean temperature

variations T =41,- 4 @ Ty ™ O<ISHE T Toue=Ah 1> 0)° The resulting equations

are tnen intsgrated with boundary conditione; w=0 Po/o8=0 st 2=0 and geal
ané initisl oonditions; v g, SER=%0 at 3 » 0. Tho solution, obtained by
us ng he methol o geparation of varistlen, phowa tont increasing the time * inises

N et LY T - e - . e 1 .
the amp.s-tude BB 7. . o P nERLLT N Lo L e nented LR

ers. has: 47 equations.
- siltut matemstixi i mekhaniki AN s mayansioy SSR (Institute of

T
ASov o AL cun i

liotbematios and Mechonios, AT Armemas oon

SUMGTTED: 20Feb63 ENCL: OO SUB CODE:ME,AS
NG REF SOV: 008 OTHER: 00°
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AMBARTSUMYAN, 5.A., EURGARTAN, S.M.

Some problems of temperature and creep of anisotropilc sandwich
plates and shells.

: International
ort to bs submitted for the Shell Structurea,
22001:?.10:\ for (IASS) Symposium on Non-Classical Shell Problems
Warsaw, Poland, 2-5 Sept 63
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Sﬁbility of inelastic plates allowing for deformations due to
transverse shear, Prikl, mat. i mekh. 27 n0.4:753-757 Ji-Ag '63.
(MIRA 16€:9)
1, Institut matematiki i mekhaniki AN Armyanskoy SSR.
(Shear (Mschanics)) (Plasticity)
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'\UTHORS: Ambartsumyan, So Ae (Corresponding member); Durgar'yan, Se

rthotropic slanting shell in a variable

TITLE: Oscillations of an o
field ,

| .
SOURCE! AN AWSRQ Doklldy*, Ve 38’ NOe 2’ 196]3, 87"92

'"OPIC TAGS: variable temperature field, orthotropic shell,
oscillation, positive Gaussian curvature, gene

‘olasbicity modulus, shear modulus, 1inear expansion coefficient

i
ABSTRACT: The authors study a8 very slanted, orthotropic she

subject o a generalized Hook's law,
coordinate system &, p» Y At each point there are three planes of
symmetry parallel to the coordinate surfaces.
oscillations of the shell which has positive
thickness h, in the field of influence of high be-?eraturea.

™y,t) satisfies &

- aggumptions are madet the shell temperature Te
to) and surface conditions and the heat equationj

Gaussian curvature and

‘condition (t.=
R Vi S — e e e

-t e

Mo
temperature

slanting shell, {free
ralized Hook law, heat Pquation,

11, whose l\a‘beri.ll is
referred to an orthogonal curvilinear

elastic

constent
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OURCE: AN ArmSSR. Doklady, v. 39, ho. 3. 1964, 141-147
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NAZAROV, Armen Georgiyevich; AMBARTSUMYAN, S.A., akederik, otv.red.;
ZAVRIYEV, K.S., akaderik, retsenzent; NATLTVAHIDZL Sh.G.,
prof., retsenzent

[Mechanical similitude of solid deformable bodies; the theory
of simulation] O mekhanicheskom pedotii tverdykh deformi-
ruenykh tel; k teorii modelirovaniia., Erevan, Izd-vo AN Arm.
SSR, 1965. 217 p. (MIRA 18310)

1. AN Gruzinskoy SSR (for Zavriyev). 2. AN Armyanskoy SSR
(for Ambartsumyan).
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i ORG: Imwmwd Mechanics, AN Armenian SSR. (Institut matematiki 1
wekhaniki AN Armyanskoy SSR)

TITIE: Basic equations of the theory of slasticity for materials rosisting both
extension and compression I i %l

SOURCE: - Inzhenernyy zhurnal, Mekhanika tverdogo tela, no. 2, 1966, 44~53

TOPIC TAGS: olastic theory, Hookes Law, stress analysis » matorial deformation, !
material strength '
|
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ABSTRACT: An attempt 1s made to derive the basic equations and rola tlonships of the
theory of elasticity for materials resisting both extenslon and compryssion., It in
noted that the modulus of elasticlty may differ for the samo raterial 1n compression

R
and in tension and that the Poisson coefficients for each cese may also differ, A ! ‘
Cartesian coordinate systen is used to state the problem, For example, tha stregs
equilibrium conditlon is given as i
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where O'i, hfik are normal and tangential stresses, and X, Y, Z are global force

components, Cyclic permutation of these equilibrium conditions allows the remaining
conditions to be written in xyz., Additional equations are given in definition of
doformation and geometric relationships. Hooke's Law is applied to the analysis of

a volume element, and the deformation of the element is studied for the case of com-
pressive principal stresses and for tensile tertlary stress, Deflections are analyzed
in reference to a rotated coordinate system. The Lané equations are derived, and the
solution for these equations stems from consideration of the strain continuity leading
to the Beltram relationships. 4&n analytic expression for the shear modulus 1s found,
The analysis is also extended to the case of a hollow cylinder in torsion, Orig, art,
has: 65 equations end 2 figures,
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'ORG: none

TITLE: On the "bi-modular" elasticity theory

| .
}SOURCE: Inzhenernyy zhurnal. Mekhanika tverdogo tela, no. 6, 1966, 64-67

ETOPIC TAGS: elasticity theory, elastie modulus . aseessire ot T adesd—

ABSTRACT: Certain problems of elasticity theory, applied to "bi-modular” materials
which possess different moduli (strengths) in tension and compression are
discussed, and the validity of some formulas and theorems of this theory
for "bi-modular" materials is proved. The generalized law of elasticity
in the "bi-modular" theory is examined in a case when one of principal
stresses has a sign different from the signs of the other principal
stresses, and the directions of principal stresses do not coincide with
the orthogonal coordinate axes. Expressions for the specific pctential
strain energy of a body msde of a "bi-modular" material are derived im -
terms of stresses and in terms of strains, thus proving that the CIapQXfon !
foruula is valid for these materials. It 1s also proved that the by
Castigliano formulas are valid for "bi-modular" materials. The Clapeyron
formula for the potential strain energy in stresses and strains is also
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| given in another form by using the Green and Castigliano formulas,

is also indicated how it is possible to prove the validity of the
Clapeyron theorem, the Lagrange and Castigliano equationn in variations

for the discuseed "bi- " materials. 'Orig. art. has: 29 formu-
las. )
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PAFOYAN, S.A,, starshly naushnyy sotrudnik; AMBARTSUMYAN, S.G

Osteogenic sarcomas induced by radiocactive strontium-90
and the possibility of their utilization for exporimantal
chemotherapy. Vop. radiobiol. [AN Arm. SSR] 1:137-139 160,
(MIPA 15:3)

1. Iz Instituta tentgenologii i onkologii i Sektora
radiobiologii AN Armyanskoy SSR,

(CHEMOTHERAPY) (STRONT IUM-~ISOTOPES )

(BOMsS‘-GANbER)
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PAPOYAN, S.A., starshiy nauchnyy sotrudnik: KMEROBYAN, F.A,,
starshiy nauchnyy sotrudnik; AMBARTSUMYAN s S.G.
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X-ray characteristics of the osteogenic sarcomas caused by
radioactive strontium 90 in rats. Vop. radiobiol, [AN Arm,
SSR} 1:141-147 160, (MIRA 15:3)

1. Iz Instituta rentgenologii 4 onkologii i Sektora radio-
biologil AN Armyanskoy SSR, -
(STRONTIUM---ISQTOFES)
(BONES--CANCER)
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kEitect of direct current on the biood catalase activity in
irradiated rats, Vop, radiocbiol, |AN Arm. SSR| 3748289291
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