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Transliterated Title (OB OBTEKANII TELA POTOKOM SIL'NO

BRAZREZHENNQY PTAZMY
09 English Title FLOW AROUND A BODY BY A FLUX OF STRONGLY
RAREFIED PLASMA

43 Source
- ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)
42 Author 98 Document Lncation
PASHCHENKO, N. T.
“16 Co-Author : 47 Subject Codes
_ NONE 20
16 Co-Author 39 Topic Tagst plasma flow, rarefied gas-
NONE dynamics, rarefied gas, distribution
- function, electron, electric field, Laplace
16 Co-Author equation, ? ’
NONE
16 Co-Author
"NONE

ABSTRACT: The author considers the high veloclity flow of a highly rarefied
plasma around a stationary charged body. Assuming that the perturbations
produced by the body are small and that the Debye sphere 1is small in com-
parison to the dimensions of the body, the field potential and the parameters
of flow are calculated. In a system of coordinates rigidly attached to the
body, the system of equations for the self-consistent field is given by

E; ’-'-‘.-5;‘-‘ 8t ) o mi 9z ac®

ey e e Oy o W2 ey g

c

im0 e ie{ino—jnal

1? and f are the distribution functions of the electrons, ions,
and the neutral particles respectively. Also, ¢ is the velocity of random
motion, e is the electronic charge, ¢ is the potential of the electric field,

Here fe’ f

gaa is the basic metric tensor for the considered coordinate system and
cp/aagaB is the Laplacian operator on the function ¢. The boundary conditions

are given by )= § Kie, o x)/ (o, x)de’

(c'm)<o

I7 (€ %) = fy(0, %) npm (e, m)<0, /s (o1 x) (60 %) apn ge.‘-)l>6 ’

where X is the radius vector at any point on the surface, n is the normal
to the surface at this point, and K(c,c',xs) is a kernel function of inter-
action. After nondimensionalizing all quantities in the following manner:

Fom
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the small parameters in the problem were found to be

Q7% comam o " gamm ce
¢

V K ) T epe '
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The solution for the potential was obtained in the form

P, T .‘_-... -

(=, .,;.&,,.,)

o ey W

"oml“ = (,,—)1,7 (n, (‘ + 0) - "d

As an illustration, a specific example was worked out for the

case of flow around a cylinder. The potential at any radius r
and dlstance x is given by

:--f-[»-++:.-‘§”~."-»(i-=:—*>«--’—§-."-» () o (- 5
)dsap (~= ‘L‘____..f,,. it -

Original article has: 5 figures and 37 formulas, English
translation: 14 pages,
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MNOGOTEMPERATURNOY GAZOVOY SMESI

09 English Title DIFFUSION AND CONDUCTIVITY IN A PARTIALLY
TONIZED MILTITEMPERATIIRE GAS MIXTIIRE

43 Source
ZHURNAL PRIK N N TEKHNICHESKOY FIZIKI ( RUSSIAN)
42 Author 98 Document Location
POLYANSKIY, V. A.
“16 Co-Author 47 Subject Codes
NONE 20
16 Co-Author 39 Topic Tagst: gas diffusion, thermal
NONE diffusion, ionized gas, electro magnetic
16 Co-Author field, Boltzmann constant, Maxwell
equation
NONE
16 Co-Author

ABSTRACT: The author presents the expressions for the diffusion current and
generalized coefficients of diffusion in a partially ionized gas mixture with
different component temperatures sustained by an electromagnetic field. For
the starting point in this analysis, he takes the set of transport equations
obtained from the kinetic equations with the l13-moment method by M. Ya,
Aliyevskiy and V. M, Zhdanov Uravneniya perenosa dlya neizotermicheskoy
mnogosortnoy plazmy. PMTF 1963, No. 5). The Landau type collision integrals
were used for particles interacting through Coulomb forces, and Boltzmann type
integrals were used for neutral particles. Starting from the macroscopic
equations and Maxwell's equa&tions, expressions were derived for the general-
ized Ohm's law, for the mobility coefficients, and for the conductivity.

The following expression was derived for the mass flow current

3 = .? ,‘—";1. {[ Gus™ + %,‘% g'. bus (Mgt Doyt — Ma'Du;)] div n# +
.+ [Gﬂn'— Cu + %"_[; ?.b" (A" Dy — ,'”l Dot +
+ Ap " Dey” )] (di?'_ n e x) % +[ Gup" + —0‘% §‘b" (Moo " Davt + :
a8 + h;alD."‘)](diva‘ x n)}' . .

Here o refers to the species, n is the partial pressure, k is the Boltzmann
constant, T is the temperature, || and refer to the directions parallel

and perpendicular to the magnetic field, (symbol missing in document) and X
{s a unit vector in the direction of the magnetic field. The diffusion

Fom
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coefficients and the ccefficients G are related by

y kr. ' .(., |n.. — l .(.) I.. krl I ‘(:’ |ﬂﬂ o I “” 'Il

DGDH.” ’ Ddl"

m, |a'®) my |‘(3) I
AT eV |y —[a®] )| a® 3
a e As ab va 0 D.
— e an® GC.oll = D -_— ¢
Dun” = Me v, 0 - |aW)|a®] ¥ " oo .

The conductivity along the magnetic field is given by

G" = = 2 C.H.K.“ d

- g @mam

where
Ko = Z —r— (Cn Z —Cvev) Dcl"

tlere “ag and b ay are Chapman-Cowling coefficients. The various
coefficients are computed for the case when the anisotropies appear-
ing in the transport can be considered small, The coefficient of

of ambipolar diffusion for such a gas is obtained in the form ]

*. 201G, 'K, Y ST AN
O =—— xR, ‘,'

Original article has: 35 formulas. English translation: 13 peges,
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Transliterated Title p,,1ET PODOGREVAYEMOY MASSY GAZA V

REGULYARNOM REZHIME

09 English Title

DISPERSION O I GAS T JULAR CONL ol —
43 Source

ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)

“42 Author 98 Document Location

LNEMCHINOV, I, V.,

16 Co-Author 47 Subject Codes

_NONE 20

16 Co-Author 39 Topic Tagst gas flow, nonadiabatic
NONE process, kinetic energy, equation of
16 Co-Author state

NONE

16 Zo-Author

NONE

ABSTRACT : The author investigated the problem of the nonadiabatic flow of a
gas with the intensity of energy liberation from the molecules depending on
the thermodynamic parameters characterizing the state, such as temperature
and density. The analysis for deriving the solutions is analogous to that
presented by L. I. Sedov (Metody podobiya i razmernosti v mekhanike. 1Izd.
3-e., Gostekhzdat. 1954, 242-248) for the problem of adiabatic dispersion

of a gas. The equations of energy and momentum are given by

oS- 0= 0 (37 () o )1 (2]

Ve \m,/.

0 r |
ot am =0, T
where e is the energy per unit mass of the gas, n is the adiabatic index,
v 1s the specific volume, p is the density, t is the time, m is the Lagran-
glian coordinate of the particle, u is the velocity of the gas, r is the
Eulerian coordinate, and v = 1, 2, 3 for the plane, cylindrical, and spherical
geometries, respectively. 1In the regular regime, solutions of the following

form were sought: ! o
= P (m)p*(t), v =V (m)o® ()
.}: - U((’:z) u® (1), r=R(m)r ),

A function f, characterizing the energy distribution in the molecules, is
defined by r .

\PV*/ (mi_ = consl .

Fom
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The following boundary conditions were considered |
Pax0, Um=i, Re=1{, mi(v)=N
P={, V=i Rm0  U=0 m=0Q°

Here {(v) = 2, 2r and 47 when v =1, 2 and 3, respectively.
When f is a constant, the kinetic energy Ek’ the thermal

energy Et’ and the total mass M are given by the expression

?

"Ex = L0 N N
Er = gL P/ —1)
‘M= ) P

where

.'. .. .,-r (-:-)r (v_'-i | . .. . ‘,' (%’ + ') r (-:!.i
.'J" - v Y ’ I = v Y 1
: or (5 +35) r (_T +ot 1),
The time dependence of the various parameters is also dis-

cussed. The following expression was derived for the pressure
at the center at any time t*:

e (51

N cammmet-® = ’

Pt =

Ooriginal article has: 2 figures and 66 formulas. English
translation: 19 pages.
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09 English Title
NONLINEAR GEOMETRIC ACQUSTICS. WEAK SHOCK WAVES

43 Source

~ZHUBRNAT, PRIKTADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)

42 Author 98 Document Location

KOROTKOV, P. F.

“16 Co-Author 47 Suvject Codes

~NONE 20

16 Co-Author 39 Topic Tags: shock wave front, shock wave
NONE velocity, acoustic propagation, acoustic
16 Co-Author wave, weak shock wave

NONE.

16 Co-Author

"NONE

ABSTRACT: Two nonlinear effects of weak shock waves are consldered: e

dissipation effect; 2) the effect of supplemenfary path curvature. Both
phenomena are studied in propagation through a nonhomogeneous medium. The
derivations of the weak wave effects are developed first for the general case.

In final form the nonlinear geometrical acoustics equations are the closed
system

wy | 9ny am :
(n. <+ -c—-) -(E;—(n.n. — 6“) (-)—;; =

n, ow
= (n.n,, -— 6“) (L 92. _‘..._._‘)

ctwn, or, \ ¢

—--m(.n.-{--ﬁ-)[.l-,‘ﬂ';.*._s_ﬂ’;_*, ¢ d (”o"l)];é%f

w, ,‘;;" rn.-{-w,‘ A 0
)3 = T e an et um) .

in which i, 1, and k are unit coordinate vector subscripts, n - a unit
vector in the direction denoted by its subscript, ¢ - the speed of sound
in the medium, p - the density of the medium, p' - the difference between
the pressure at the shock wave front and the internal pressure, A - the
iength ¢f the positive phese of the wave along the normal to the wave

F
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front, and w is a velocity vector, The remaining sections

deal with particular cases, the first of which is the case

of small variations in the speed of sound. Other solutions

are offered for a variety of limiting conditions and combin-
ing of variables, Certain combinations of factors lend them-
selves tuo a graphical solution. The author expresses gratitude
to 0. S. Ryzhov for his useful comments and to V., I. Kozhev-
nikov for his assistance in performing the computations. Orig.
art. has: 42 eauations anc¢ 1 figure. English translation:
pages.
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OB USTOYCHIVOSTI GORENIYA POROKHA

09 English Title
BURNING STABILITY OF POWDER

43 Source

ZHURNAL PRIKLADNO INICHESKOY FIZIKI  (RUSSTAN)

42 Author 98 Document Location

ISTRATOV, A. G.
“16 Co-Author 47 Subject Ccdes

LIBROVICH, V. B, 20, 21

16 Co-Author 39 Topic Tags: combustion, combustion
NONE temperature, solid fuel, explosive,
16 Co-Author propellant

NONE

16 Co-Author

ABSTRACT: The steady-state combustion of powder was investigated and corres-
ponding stability criteria were established, It is assumed that in the com-
bustion model chemical reactions are concentrated in a zone which is negligibly
thin in comparison tc the region of preheating. The temperature distribution
and concentration during combustion are divided into three regions (see Fig. 1
of the Enclosure). In region 1 heating starts at To in solid powder and

increases to TS at interface 1-2, Chemical reaction takes place between zones

1 and 2, changing the powder into gas. These gaseous products diffuse through
region 2 to the interface of combustion, attain the combustion temperature

Tb, and undergo the reaction in zone 2-3, Zone 3 represents the combustion

products, The heat conduction equations for each zone are written under the
assumption that the Lewis number is unity and the heat capacity and the trans-
fer coefficients are constant. A set of eight boundary conditions is given

at the powder surface £ = O and in the gas, at the reaction zone £ = 60,
satisfying temperature continuity flow and mass conservation, and complete

consumption of reacting substances, The solution of the heat conduction
equation ylelds

- ® o o
.

4 0 =aexp(rf +wr) (r-'/.(t+VfT47»»'
0y = bev? - ¢ cxp(%&-}-er)—/%gﬁcxp [:A!l(g_p) £ wt’]
:,'-kc‘"+loxp(;"'—£+wr) +/-;.l’-u§0xp [-;—'1(5-&') + ot]

0 m dewt, L wm fo%, ' em goot

Fom
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ASIMPTOTICHESKIYE METODY GIDRODINAMICHESKQOY TEORII USTOYCHIVOSTI
09 English Title .
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43 Source
ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI

(RUSSIAN)

~42 Author 98 Document Location
_ ZASLAVSKIY, G. M.
16 Co-Author 47 Subject Codes

AMOISEYEV, 8. S.
16 Co-Author

20, 12
39 Tcoic Tags: asymptotic property, hydro-

_SAGDEYEV, R. Z. dynamic theory, differential equation,
16 Co-Author plasma physics

NONE

16 Co-Author

_NONE

ABSTRACT: The authors present an asymptotic method for solving a differential
equation of the fourth order. Several problems in the hydrodynamic theory of

stability and problems of frequency transformation in magnetic hydrodynamics
and plasma physics can be described by the fourth order equation of this type.

The differential equation is given as a-“—}—u,(e.k 0) T2 s UG R ) =0

where a is a minor parameter, £ - a coordinate variable, and w is a frequency
variable, Expressed in terms of an additional minor paramzter, the problem

becomes one of solving the equation opt 5% d'e L U4 (2 K, “)T+U‘(z’k ©)g=0 "'l BN,

in which x is a dimensionless coordinate, k, w - are problem parameters, a and
g are minor parameters, and U1 and U2 are dimensionless funtions The general

solution of this equation is given as v(z)-Cexp{ S (@) dx} 9(1)%‘1"’(3}+V§'l"’(z')f+.._'.‘.

and it is shown that the solution can also be written,. C { 2
P == "PSPtdI =t B
Py
c ¢ :
== — 0X dx (‘-3' 4) U
P Vi p&m

The solution
02 = Ux, x

introduced.

by asymptotlic method is demonstrated for the weak case where
1, U~ 1, and for the strong case wherein complex variables are

The author demonstrated that the classification of solution
cases can be related to certain inequality relationships between a and B,

A discussion is given concerning plasma instability in gravitational field.
The author thanks I. B. Khriplovich, A. A. Galeyev, V. N. Orayevskiy for
their valued discussions. Original article has: 61 equations and 4 figures,
English translation: 12 pages.
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09 English Title ONE CASE OF FREE CONVECTION OF A LIQUID IN THE PRESENCE
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43 Source
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42 Author 98 Document Location
BUGAYENKO, G. A.

“16 Co-Aathor 47 Subject Codes
NONE 20

16 Co-Author 39 Tonic Tagst p., - diffusion, thermal

NONE diffusion, heat convection
16 Co-Author

NONE
16 Co-Author
NONE

ABSTRACT: The exact solution is found for the problem of the convection of
a liquid enclosed between two vertical coaxial cylinders heated to different
temperatures. The outer cylinder (radius R2, temperture Tl) is soluble so

that at its surface the concentration C is that of the saturated solution et
The inner cylinder (radius Ry, temperature T ) absorbs all the diffusing

material on its surface so that C(R,) = O. The temperature and concentration :

Tv—T
between the cylinders is then given by T='ln&hlﬁnl" ”'-fTh ﬁﬁﬁ77mll-ﬁ—

The hydrodynamic velocity w=1#r) (z is directed vertically upwards and
vy = vy = 0, is given by w=%ﬂhﬂ-40é%-“+kh%+*u

8. = (p‘ n..T('u._,:'., +b (nc,/n,))% o b= BT E — 4
(P fu R—MQ) k= ETWR.)[” +k.( )—1]
4d =Y, (RS—RYn ;-:4. Ly X AY RS la Bt QRe—RY
M- ‘/.e R#la 3
p=ai6IRS , Y, (RS — R,
Q=Y IRl E — ¥, (RS — RY))
-L— s + 4 {Pha—-i-llq} :
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The coefficlents of expansion Bl and 52 and of the kinematic

viscosity v are taken at the mean values of T and C, and g
is the gravitational potential. The diffusion flux of the
issolv m r ' oD

dissolved material is given by Iy = ; .(pm ,.,[(71-70)34-0.13
where D and A are the coefficients of diffusion and thermal
diffusion respectively (also at the mean values of T and C).
Original article has: U7 equations. English translation:

> pages.
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Transliterated Title

O DROBLENII STRUI ZHIDKOSTI, OBTEKAYEMOY GAZOVYM POTOKOM
09 English Title
SPLITTING A STREAM OF LIQUID, STREAMLINED BY A GAS FLOW

43 Source

~2HURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)

42 Author 98 Document Location

BORODIN, V. A. '

“76 Co-Author 47 Subject Codes

BRITNEVA, L. N. 20

16 Co-Author 39 Topic Tags: jet stream, transverse flow,
DITYAKIN, YU. F. fuel injection, jet breakup, Laplace
16 Co-Author equation

YAGODKIN, V. I.

16 Co-Author

NONE

ABSTRACT: The breakup of a cylindrical ideal liquid jet (radius a, density Pl)
by the transverse flow of another ideal fluid (density pos Vvelocity Uo) was |

studied analytically. Two types of waves propagating along the jet surface
were conslidered: 1) tangential waves deforming the Jjet in the plane of 1its
cross section; 2) longitudinal waves, Time-dependent potential functions are
introduced for the jet and the fluld in cylindrical coordinates, and the

following solution is assumed O(r, ¢, 8) _m(r"@)"-,,, ‘., The continuity of the

normal component of the velocity at the interface is used as a boundary condi=-
tion. From Laplace's equation a geralized solution is obtained in the form

.“x'- 2 AnR"éms,  uy - 2, BuR™ othe,
M ' Manp e |

For m = O and R = 1, the velocity of surface rise of the Jjet is given by

o hod
Vp, - -;’- 3 mA_.,,R"‘" cosmpe-¥'.
M) ‘ »

and the equations of nodal lines on the perturbed jet take the form of

o RO
2 mAncosnip &0
b iy
('m‘-u BAE M« 2k 4 §) 4
Numerical calculations show that at 2 < W < 27.6 (W = Weber number), four

nodal lines appear on the jet surface and two nodal lines at 0.656 < W < 1.24,
To determine the wave propagation along the jet, the stream function is assum

to have the form O, 3, f) -u(r,_ 0)‘_““&..‘

Fom
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Substituting in the cylindrical Laplace equation, the sol-

ution is obtained in a Bessel function of imaginary arguments,
Numerical results are obtained for W = 5 and 10, Original

article has: 4 figures and 46 formulas. English translation: .
| T pages.
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Transliterated Title

~.BEOLOGICHESKIYE SVOYSTVA POLIMERQOV V. TEKUCHEM SOSTOYANII
09 English Title

RHEOLOGICAL PROPERTIES OF POLYMERS IN THE FLUID STATE

43 Source
~ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)
42 Author 98 Document Location
~VINOGRADOV, G, V.

16 Co-Author 47 Subject Codes

MALKIN, A. YA. 20, 1

“Te Co-Author 39 Topic Tagst: polymer rheology,. creep,
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16 Co-Author

~NONE
.6 Co-Author

NONE

ABSTRACT: The rheological properties of polymers were investigate n an
effort to obtain mathematical models of observed physical phenomona. Tests
were performed upon the commercial polymers polybutylene P-20, polypropylene
OP-30, certain polyethylenes, polystyroles, and others. Testing equipment
included rotation viscosimeter REV-1 and a capillary constant pressure vis-
cosimeter. Deforming stress was measured with respect to relative deformation
at various temperatures and various constant speeds of deformation. Figure

1 on the Enclosure is a plot of stress 1 vs relative deformation v (right sid
and of stress vs time t during stress relaxation after flow has ceased. The
authors developed a temperature invariant form of presenting polymer strength
characteristics, A parameter no/n 1s defined which is related to strength

by the empirical equation Mol n e § 4 6.2 10~Hyng) o2 4 2.35.40-4(ye)*™
where Mo 1s a variable defining the strength as a function of molecular weight

and temperature. The experimental data which led to the establishment of the
empirical formula are given in a logarithmic graph of q/no Vs T/no. Dynamic

strength characteristics were also fitted to the empirical equations

Mol e 0 4 6.92- 10~ {ome) 3 4 2.35. 104 (wne) o
' 4
N (w) = n, [.E. Latom* *]: [ M, (on,) ]
o [ X ]

where N4 1s the dynamic strength parameter, w is the dynamic frequency,
N(w) 1s the Laplace function, and L, and M_ are constants obtained from the
equation for no/nd. The temperature invariant stress vs time relationship

i in the f N
is g vin n the form %_s_g.nm. 4
Hbrxb 0=90 ' swman,
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and experimental data are plotted to demonstrate this
relationship. Original article has: 8 equations and
6 figures. English translation: 9 pages.,
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O POLZUCHESTI POLIMEROV V STEKLOOBRAZNOM SOSTOYANII

« 09 English Title
POLYMER CREEP IN THE VITREOUS STATE
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ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)
‘22 Author 98 Document Location
+ ‘DOLGOV, A, V,
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ABSTRACT : The deformation properties of amorphous fiber glass polymers were
studied anslytically and experimentally, using the stress-strain integral
equation L ¥ § :

s=-r+\J(--0 6)e(0)d0. o
. L

This equation is subsequently modified to yileld a nonlinear Volterra equation
of the type | -

]
c--;-§i((a. t—0)do

e—

The material under study was unplasticized polyvinylchloride (PVC) at T = 19cC,
and the experiment was carried out on a programmed machine with magnetic
loading. Three different methods were used to determine the "instantaneous"
elasticity F(o) = o/E, anq all three gave the same value for the modulus E.
The creep deformation gl€ Yeﬁsus t gurves were plotted logarithmically

with the empirical result (€] = Ait s, Where A1 and n are functions of the

- stress 0. This leads to the following expression for the kernel in the
integral equation ¢: o -
‘ o S /1 (o) &0
=T ) g
Experimental determination of f,(0) leads to a value given by Aosh o/oo, where

A, = 1,64 x 10° and O = 1.086 kg/mme. Curves were also obtained depicting

e versus t where the load was increased in steps. For this purpose, the
integral equation is written as a summation, and the calculated results agreed
with the data points very favorably. A cyclic load-unload type deformation-
time curve showed that under load-on condtions the creep deformation increases,
whereas, for no-load conditions, it decreases. Orig. art. has: 14 formulas

FTD F:rsr 0-90 English translation: 13 pages.
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RUPTURE OF A BODY WITH LINEAR DISLOCATION
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ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)

42 Author 98 Document Location
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ABSTRACT . Brittle rupture of an unbounded body with introduced material half-
plane is investigated (edge dislocation) during its uniform extension to
infinity by forces perpendicular to the shown half-plane., The basic purpose

of this work 1s clarification of the influence of different laws of interaction
of opposite edges of cracks on conditions of brittle rupture. 1In this meaning
it 1s the continuation and development of [1]. English translation: 13 pages.
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. 09 English Title
STUDTES IN BREAKING OF BRITTLE SPLICES BY USING FRACTURE THEORY METHODS
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42 Author 98 Document Location
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ABSTRACT : Analytical and experimental investigations were carried out to
determine the mechanism of fracture propagation in homogeneous as well as
nonhomogeneous materials spliced together by resins. Equations are given
describing the normal and tangential stresses (oy, Txy) generated at the cut

between two elastic bodies which, outside the cut, are in complete cohesion
These stresses are shown to be functions of B, which depends on the shear
moduli and Poisson coefficients of the material, and s, the distance from
the point in consideration on the cut to be end of the cut, From these two
expressions, a functional equation is obtained for the fracture energy T

of a cut or slit, given by ° T,-=.1.'.[('A._IB.)-T.I(O.Im)
where A and B, are "eoefficients of stress intensity." To verify this

result experimentally, three simplified fracture (or tear) schemes are intro-
duced where AO and Bo take on a geometric meaning, AO/Bo = ten a. These three

schemes are depicted in Figures 1, 2, and 3 on the Enclosures. For Figures
2 and 3, the facture or tear energy takes on simplified forms given by

3Pw P oot B4 i oM F
T = o el - T P4\ Litd Pw 8Duw?
bl ;= IR 2bis (Bbls'l ) T = W“W— -‘—.w (2.6) 3

All three cases were tested experimentally by using plastic-on-plastic and
. plastic-on-steel splices with epoxy resin bonds. For case 1, it was assumed

that E(Plastic) = 3 X 10“ kg/cm2 and v = O.4. Measurements showed that T

remains approximately constant (at 0.06 kg/cm) under a tensile force P rang-
ing from 45 to 85 kg. 1In case 2, T was found to oscillate around the value
of 0,04 kg/cm, The only disagreements with theory were obtained at w = 1 and
2,75-mm values where nonhomogeneities were found in the spliced joint,
Finally, the case 3 results were plotted graphically as P versus deflection

w and fracture radius "a" versus w. The fracture energy was estimated to be

Fom
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0.017 kg/cm. "The authors are grateful to G. I. Barenblatt
for his constant influence on the work and his illuminating
discussions." Orig. art. has: 11 formulas and 8 figures.
English translation: 11 pages.
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. 09 English Title THE THEORY OF THE AXIALLY SYMMETRIC STATE
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42 Author 98 Document Location
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ABSTRACT : Properties of equations of the axially symmetric state under the
condition of plasticity of Tresca were considered in [1-3].

In [4)] are considered equations of the axially symmetric problem
of an ideal plastic material when the stressed and deformed state corres-
ponds tc the edge of an arbitrary piecewise-linear surface of fluidity,
interpreting the condition of plasticity in the space of main stresses,

In this work are considered equations of the axially symmetric
problem of an isotropic ideal plastic material when the stressed and deformed
state corresponds to the edge of an arbitrary piecewise-linear surface of
fluidity. It is shown that in this case the initial system of equations
always has real characteristics, coinciding with trajectories of main stresses
(isostatic curves). It is shown that there cannot exist a line of discon-
tinuity of rates of displacements.

Let us note that if in the case of conformity of the stressed and
deformed state to edge of surface of fluidity the problem is statically
definable [4], then for the edge of the surface of fluidity there is always
kinematic definability. The last for the condition of plasticity of Tresca
was noted in [1, 3]). The work considers also self-simulating solutions,
corresponding to conical and spherical flows of ideal plastic material.

considerations are made that the stressed and deformed state,
corresponding to an edge of a prism of fluidity, cannot correspond to basic

. types of axially symmetric flows of ideal plastic material,
English translation: 13 pages.
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ABSTRACT: The theory of finite deflection of multilayer sandwich snells is

developed. The arbitrarily alternated loagd carrying layers and ihe filler
layers are both made of different viscoelastic materials, and they are

to the distorted surface)permits one to consider shifts in the material of
the layers. Two solving differential equilibrium equations containing the
displacement and force functions are set up; the systems of equations for
various particular cases (rigid-core and light-core sandwich plates) are
obtained from these eéquations. The application of these equations to invest-
igating vibrations of thin, shallow, multilayer shells is indicated. The
formulation of basic boundary conditions for simply supported and clamped

shallow shells is given., Original article has: 28 formulas,. English
translation: 9 pages.
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42 Author 98 Document Location
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ABSTRACT : Several experiments were carried out in which Nichrome projectiles
measuring 160 t 5u in diameter were explosively accelerated into aluminum-
alloy and steel plates. The experiments were conducted under vacuum in order
to avoid air braking. Constant acceleration conditions were maintained through-
out the tests so that impact velocity and the size of the pRrtiele did fet
change from test to test. A target area containing 20—25 craters was invest-
igated so as to determine the depth and the diameter of the individual craters,
The quantity of pro.jectile material remaining in the target after impact could
be disregarded because earlier experiments had shown that the amount of pro-
Jectile left in the craters is only 3—8%. Test results obtained for various
target materials are summarized and illustrated. Original article has: 3
figures, 3 formulas and 1 table. English translation: 2 pages.
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ABSTRACT: In [1] are discussed results of experimental study of surface waves
formed near the epicenter of shallow sunken explosion in clay ground, and an
attempt is made to give with the help of analysis of experimental data gener-
alized empirical relationships, founded on considerations of theory of dimension
and similarity. The initial secticn of surface wave (environment of first

entry of seismogram) is subjected to detailed consideration. English
translation: 7 pages.
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ABSTRACT : The description of the state of a substance compressed in strong

shock waves is considered. For a wide variety of solids it is found experi-
mentally that the velocity of the shock wave D and the velocity of the material
behind the front u are related linearly; D=p,+4+wm. The constant s does not

differ much from 1.5, and DO is close to the so-called Bridgeman velocity of
sound CB‘ With several additional assumptions, the complete thermodynamic

description for the behavior of a substance with isotropic compression can be
obtained. The energy and pressure are separated into a thermal and a so-called
cold part (Ex’ px), which 1s connected with deformations of the crystal lattice

and 1s independent of temperature., The relation between the thermal parts is

given by the Mie-Grlneisen equation %;:¥-=Tq’ where the density o is in
units of the initial density Po? thebpregsure p is in units of poDeo’ the energy
2

E is in units of Do' Neglecting the initial pressure and initial internal

energy of the undisturbed material, the followina svstem of equations is
obtained; p.—ry _ .. . L o@—1) 1 o—1 "7

1=, 79, Py o"ﬁ' Pu Te — (.: - f)a)* “ T[n-—-(s = 1)0] ’.
where Py and ky are the pressure and energy at the shock wave front. The

solution depends on the form of the Grllneisen coefficient y. Solutions are
indicated for y - a constant equalling 1 or 2 and for v - function of

0y =2(4%~-0)/(5=-0). The author thanks S, S, Grigoryan and Yu. P. Rayzer
for helpful discussion of the article, Orig. art, has: 36 equations, 2
diagrams, and 1 table, English translation: 4 pages.
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ABSTRACT: The problem of a plane stream of viscous-plastic medium flowing
around a blunt body has been studied in great detail, The experiments, aimed
at determining resistance, were carried out with a specially designed dyna-
mometer. The results obtained agreed well with the theoretical data on the
nature of the relationship between drag coefficient of the body and the con-
trolling parameters of the problem. For geometrically shaped bodies (paralle-
lepipeds, cylinders, and wedge-shaped bocdles were tested), the yca product 1is

a universal function of Sl’ which can be determined experimentally on one

model and later used to compute the streamlining of bodies having different
geometric parameters. The main geometric characteristics of a streamlined
body are its maximum thickness and its length., It was found that the drag
of wedge-shaped bodies moving in a viscous-plastic medium, unlike the drag
of bodlies streamlined by a viscous fluid under similar conditions, does not
depend upon whether the body moves with its base or its nose forward. Orig.
art. has: 7 figures, and 12 formulas, 1 table. English translation: 11
pages.
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ABSTRACT: The solution of the system of equations for the boundary layer of
a liquid with variable viscosity flowing in a uniform current around a plate
is considered. The system of equations in dimensionless variables is of the
form e O O Qv 20 0 1 a0
EreG=G ] T mt eI

where P is the Prandtl number, with the boundary conditions
Um0, vm0,0=0 fop ¥=0; Be=f, Qum{ifor yemo

v Vv T-T, X X Ve v Y
(u::-‘-j-;,vmﬁ;,ezr;ﬂ:.:--z—,y-:r,'l,z-v:, v=:~u—;, P:-‘—) .

The initial differential equations are converted to a system of nonlinear
finite-aifference equations. Their solution can be obtained with the use
of static electric integrators whose construction and method of operation
are discussed in detail. The solutions for the velocities in the boundary
layer along the plate are shown graphically for several particular cases,
Original article has: 42 equations and 5 diagrams, English translation:
3 pages.

Fom
FID fes 67  0=90

PR




ITIS

INDEX CONTROL FORM

Ol Acc Nr 68 Translation Nr 637x Ref Acc Nr eel/Frame Nr
~IP7500545 MT 1654 1059
97 Header Clas]63 Clas |64 Control Markings 94 Expansiaf 40 Ctry Info
UNC UNCL, [IR
02 C—tLry 03 Ref "& Yr 05 Vol 06 Iss 07 B. Pg. |45 E. Pg. |10 Date
UR 0207 64 000 005 0135 (Y. NONE
Transliterated Title
K TEORII NESTATSIONARNYKH POVERKHNOSTNYKH VOLN
09 English Title
THE THEORY OF NONSTATIONARY SURFACE WAVES
43 Source
ZHURNAL PRIKLADNOY MEKHANIKI I TEKHNICHESKOY FIZIKI (RUSSIAN)
42 Author 98 Document Location
BEREZIN, YU, A.
“16 Co-Author

_KARPMAN, V, I,

47 Subject Codes
20

16 Co-Author
- NONE

16 Co-Author
. NONE

16 Co-~-Author
NONE

ABSTRACT:

A nonsteady-state solution is foun
equation [1], describing profile of surface

39 Topic Tags:
wave propagation

amplitude at large distances from initial perturbation,

Fom
FTD fea 67 090

fluid surface, wave mechanics.

d for the Korteweg-de Vries
wave of finite but small




ITIS INDEX CONTROL FORM

01 Acc Nr 68 Translation Nr 05 X Ref Acc Nr 70 Reel/Frame Nr y
_TP7500546 MT6500161 AP5002875 1654 1062
97 Header Clas|63 Clas (64 Control Markings 94 Expansia] 40 Ctry Info
UNCL UNCL, O 0 UR
02 Ctry 03 Ref 104 Yr 05 Vol 06 Iss 07 B. Pg.[45 E. Pg. |10 Date

. (UR 0207 ol 000 005 0138 0140 NONE

Transliterated Title
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THE STRUCTURE OF FLOW IN ELECTRODISCHARGE SHOCK TUBES
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ABSTRACT .

Pressure measurement techniques, using piezoelectric counters and
other probe methods, are compared with optical charts to determine the state
of a gas behind shock weaves generated in electric discharge shock tubes in
order to determine more accurately departures from homogeneity. The discharge
takes place in air at 0.2 mm Hg pressure., The results of pressure measure-
ment and photomultiplier records on the oscillograph agree to within 0.1 usec,
A plot of absolute pressure versus shock velocity behind the shock waves

shows measured values to be 50% lower than calculated values. This discre-
pancy is attributed primarily to experimental errors and possible nonequilib-
rium effects in the nonthermal plasma. Furthermore, a plot of reflected

shock wave speed D' versus incident wave speed D shows that experimental
points are 1.2-1.5 times higher than the values obtained from one-dimensional
equilibrium calculations, If, in the relationship D' = u/B - 1), the
compressibility 62' ~ 5,0, the experimental data will agree with calculated

values., Measurements were made on shock stand-off distance over a cylindrical
obstacle placed inside the shock tube. Once more a discrepancy was observed
between calculated and measured Mach number values, indicating the absence of
a clear demarcation between thermal and discharge plasmas in electromagnetic
shock tubes at pressure levels below 1 mm mercury. "The authors are gr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>