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Chain of glove boxes for handling radioactive substances, Atam,
energ, 19 no.5:486-488 N 165, (MIRA 18:12)
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GROMOV, S.4.; RODIGNOV, K.K.

Clinical aspects and treatment of glomus tumors of erteriovenous
anastomoses, Vop, psikh. nevr, no,10:90-97 1'6/.

(MIRA 18:12)
1. Neyrokhirurgicheskoye i nervnoye otdeleniye Leningradskoy
oblastnoy klinicheskoy bol'nitsy (glawnyy vrach - A,P,Yegorova),
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Case of cerebral abscesses. Vop.nelrokhir, 22 no.6:43-44
H-D '58, (MIRA 12:2)

1. Nervnoye 1 neyroxhirurgicheskoye otdeleniya Leningradskoy
oblastnoy klinicheskoy bol'nitsy.
(BRADN, abscess,
case reports (Rus))
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RODIONOV, K.K.

Surgical treatment of spinal tuberculous arachnitis, Probl. tub,
38 no. 5:68-71 160. : (MIRA 1/:1)
(SPIMAL CORD—TUBIRCYLOSIS)
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The Thoory of Golibammer’s Phonsmenes in Perromagusties.
R, V. Vansuvsky and K. B. Rodinaav (Dobiady Abel, Nenk
SNSR, 100, 70, (3). $43.848; Fhyeica Abe. IO, "
428).—{In Rumian}, Theoeelical.  The natum of the fores
rvepoisible fur the Gokihammer offect (tho changn of elect.
rreistance in ferrommguetio crystals) hes hitherto been ob-
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viously (Zhur. Ekoper. Tearet. Fisiki. 1046, 16, 981 ; seo

A., 14, 383) is used, in which the rlectrons of 8 ferro-
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inner external d-eloctrons,

there exinte elect. (vol.) and magnetic (spin and spin orbital)
interaction. It is suggeoted that K agnetio peoperti
are determined fumdamentally by the intemal slactrons and
nlect, s by doct Equationa are de-
durel which mdicate that the Goldhammer offect s com.
pirtely determined by the magnitude of the spuntansoes

—

extemal field is reopopsi :uly for the initial orientation of

the apreta magwet
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"Theory of Varintion of flectriec Resistance of Ferromagnetic

5 anc s I
Pr, in-to Fiziki Metellov Uralsk Fil, AN SSSR, No 15, 195k, 2-Q

Tne dependence of the variation of electric resistznce of a ferro-
magnetic on the square of the spontaneous magnetizetion is clarified by )
means of a model of interacting external ond internzl electrons, as described
previously (ZhITF 16, 981, 1946) and toking into account the magnetic spin-
spin interaction of conducting electons with ferromagnetic electrons
Theoretical and experimental results are in good agreement. (RZhFiz, Wo g,

1955)

8C: Sum-No 787, 12 Jan 56
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Effect of high pressure on the thermal properties of solids. Hz.)
met.i metalloved. 3 no.l:26-30 '56. (MLBA 9:11

1. Institut fizikl metallov Ural'skogo £111ala AN SSSR,
(Pressure (Physics))(Heat capacity) (Expansion (Heat))
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Category : USSR/Atomic and Molecular Physics - Physics of high pressure D-6

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 912

Author : Rodionov, K.P.
Title . Certain Thermodynamic Properties of Solid Bodies Under High Pressure.

Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 2, 375-378

Abstract : Based on ordinary thermodynamies and statistics, an analysis ib made of
the effect of pressure on the properties of a solid body. Assuming the i.on2
interaction potential to be in the form U(r) = / exp (-y r)J (A+3Br +Cr
+ Dr-l), where r is the distance between ions and Y , A,B,C;.and D are con-
stants, the author finds the maximum frequency of the elastic collisions of
the linear monatomic chain, compressed with a force f, and derives an equation
for the dependence of the Debye temperature ® on f. The equation contains an
exponential Tactor and consequently € should increase sharply at sufficiently
large f.  The dependence of © on the pressure € is derived for a three di-
mensional crystal lattice with cubical symmetry.
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AUTHORS: Rodionov, K. P. and Shavrov, V. G. 126-3-1/34

TITLE: On the problem of anisotropy of the electric conductivity
in ferromagnetics. (K voprosu ob enizotropii elektro-
provodnosti v ferromagnetikakh).

PERIODICAL: "Fizike Metallov i Metallovedeniye" (Paysics of Metzls
and Metallurgy), 1957, vol.IV, No.3, pp.385-391 (U.S.S.R.)

ABSTRACT: The problem of anisotropy of the electric conductivity
was considered by several authors (2-4). Baroody, E.M.(5)
determined the anisotropy of the electric conductivity by
golving the kinetic equation. He investigated two cases,
namely, when the function  characterising the inter-relation
of the electrons with the lattice oscillations is isotropic
and the energy depends on the wave vector (and not on %ﬁ
and when the energy is isotropic and the anisotropy is
taken into consideration as & function of the inter-relation
of the electrons with the lettice oscillations. The work
of these authors related to non-ferromagnetic metals and
were based on the single electron approximation. Akulov,N.S.
(6) has showvn that the anisotropy of electric conductivity
in ferromagnetics can be determined phenomenologically from

Card 1/% the symmetry properties of the crystal alone. On the basis
- of the quantum mechaniecal model of the ferromagnetic,
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On the problem of anisotropy of the electric counductivity
in ferromegnetics, (Cont.

Vonsovskiy, S. V. and Rodionov, K. P.(7) calculated semi-
phenomenologically the anisotropy of the electric conductivity
approximating the free electrons in a metal by means of the
Drude formule., Of considerably greater interest is accurate
calculation based on taking into consideration the micro-
scopic anisotropy in the kinetic equation. The aim of this
paper is to determine the anisotropy of the electric
conductivity of the ferromaegnetic metal by solving the
kinetic equetion,using the concrete type of energy spectrum
of the conductivity electrons determined in the dissertation
of Murov, Ye. A. (Sverdlovsk, 1954). It can be seen from
the derived relations thet,in egreement with experimental
results,the change in the electric conductivity,after taking
into consideration the spin-spin interaction of the s- and
d-electrons in the longitudinal and transverse cases, is
proportional to the square of the magnetisetion of the ferro-
magnetic (Thomson-Goldhammer effect). The (s-d) exchange
model used by the suthors does not take into consideration
all the features of ferromagnetics. However, the effected
calculations indicate that,within tne framework of this
pmodel,deviations from the law of the even effects of Akulev
are obtained if the microscopic anisotropy is taken into

ST SAR S T S ISR Ty
A L a6 DR aEV TR
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On the problem of anisotropy of the electric conductivity
in ferromagnetics. (Cont.)

consideration in the kinetic equation. The magnitudes
o. and o4 , €a.(19), to which these deviations are due,

jnclude the isotropic as well as the anisotropic part.
Eqs. (20 and 21), p.3%90, express tne resulting relative
changes in the electric conductivity as a function of the
direction of measurement and it can be seen that the signs
of the longitudinal and transverse effects coincide, which
is in agreement with experimental data. Bates, L.F. (10)
nes established that there is an anomaly in the relatvion
between the signs of the longitudinal and the transverse
effects in the case of high coercive alloys, whilst
Drozhzhina, V.I. and Shur Ya. S. (11) have established
the existence of such anomaly for high coercive as well as
magnetically soft meterials; the signs of the effects were
equal. On the basis of general symmetry considerations,
Vonsovskiy, S. V. (12) explained this anomaly by the
presence Of nyolume" effects and he established a criterion
governing equality of signs of the two effects, pointing
out that the microscopic theory should explain, at least in
Card 3/4 principle, the possibility of existence of this criterion.
The egs.(20 and 21) derived in this paper indicate thet this
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126-3-1/34
On the problem of spisotropy of the electric conductivity
in ferromagnetics. (Cont.)

criterion is fulfilled in the given case. Acknowledgments
are made to S. V. Vonsovskiy for his valuable comments.

There are 12 references, 5 of which are Slavic.
SUBMITTED: June 18, 1956.

ASSOCIATION: Institute of Metel Physics, Ural Branch of the Ac.S5c.,
: U.S.S.R. (Institut Fiziki Metallov Ural'skogo Filiala ANSSSR)

AVAILABLE: Library of Congress
Card 4/4
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126-5-3-27/31
AUSFORS: Yeihlalkev, A.D., Gladkovskiy, V.A. and Rodionov, K. P,

TITL : the Tffect of Pressure on Young's Modulus for Certain

hetals (0 vliiyanii davleniya na modul' Yunga nekotoryk
metallov) , :

PRRIODICAL: Fizika Metvallov i Metallovedeniye, 1957, Vol 5, Nr 7,
pp 556-560 (USSR)

ABSTRACT: An anperatus dependent on observations on bending (not
described in detail) is used at hydrostatic pressures up
to 5000 kg/cm©. Electrolytic copper and aluminium,
¢ ,55-04,95% pure, and medium-carbon steel are used; the
results are given in Table 1 (left column: Al, Cu, Steel;
upits cm&/kg; columns: frog (2), from experiment), for
prassures up to 4000 kg/cm©, These metals were used

because the bulk (X) and shear (G) moduli are ¥nown for
high bydrostatic pressures. Eq.(2) is derived by
differentiating the standard Eq.(1); Eg.(3) is an
: approrimate formula relating K to p due to Bridgman.

Card 1/1 mpable 2 is similar %o Table 1 ( same materials); the units
are cm and kg, There are 7 references, none of which is
Soviet,

ASSOCTATION: Institut fiziki metallov Ural'skogo filiala AN SSSR
(Institute of Metal Physies, Ural Branch of the AS USSR)

SUBKITTED: Hay 15, 1957 _

1. Metals--Elasticity 2. Metals--Fressure
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On the Effect of Oomnidiractiopal Pressurs oo Thermal
Conductivity of Insulators (K soprosu G Fliyanii
vsestoronnego dayleniya na teploprevsdnest” izclyatoroy)

PERIODICAL:Fizika Metallov i Meballovedsniy: 1938, Vol €,

ABSTRACT :

Ccard 1/3
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Nr 4, pp 745-749 (USSR)

According to currenk physical ideas (Ref .1-4) the
finite tnermal- conduchivity of the crystal lattice of
insulators is due to the auharmonic paturs of the
interatomic imbteraciion posentizl., Sinae thermal
expansion of a sol1id Aependis also on the anharmoniclity
of the wibrations of the lattive atoms. thermal _
expansion of the 1abtize 1s direstly related %o its
the rmal conductivivy. Under omnidirecticnal (uniform)
exherral pressure Tae aboms in a orystal lattice are
brought sloser fogether and this decreases the
anharmonicisy cf Their thexmal vibrations and.
cornsequently. thermal expansion <f the crystal. It 1is
diffioult to find experimentally the pressurs dependencs
of thermal conduchivivy of a soiid; such experirents

CIA-RDP86-00513R0014450
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on the Effect of Omnidirectional Fressure on Thermal Conductivity
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of Insulators

have not in fact been carried out as yet. The present
paper gives a theoretical analysis of behaviour of
thermal conductivity of a crystal subjected to

uniform pressure. The analysis assumes the existence

of a free mean path length for a phonon in the crystal
lattice of an insulator. The author derives two
expressions for the thermal conductivity of an
insulator at high (Eq.7) and very high (Eq.8) pressures.
Tt is not possible to give a quantitative estimate of
thermal conductivity using Eq.7 or 8, because for the
majority of insulating crystals there are no reliable
theoretical or experimental data on the wariation of
thermal expansion and heat capacity with pressure,
which appear in these equations. For NaCl, NaBr,

CsCl, CsBr and CsI, whose thermal expansion coefficienfis
are Xmown as a function of pressure up to 50,000 kg/cm<,
the authbor fgund that their thermal conductivities at
50,000 kg/cme are higher than at atmospheric pressure
(Table, p 748). The data used do not yield any clear
information how thermal conductivity varies with

CIA-RDP86-00513R0014450
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SOV/126- 6-4-25/7

On the Effect of Omnidirectional Pressure on Thermal Conductivity
of Insulators

pressure and with the lattice structure between the
atmospheric pressure and 50,000 kg/cme. The author makes
also a qualitative prediction that thermal conductivity
at any given pressure will be higher in insulators with
low compressibility than in those which can be

compressed more easily. The paper is enbirely
theoretical. There is 1 table and 1% references of
which 2 are Soviet, 8 English, 2 German and 1 French.

ASSOCIATION: Institut Piziki Metallov AN SSSR (Institute of
Metal Physics, Ac.Sc. USSR.) :

SUBMITTED: 11th April 1957.
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AUTHOR:
TITIE:

Rodionov, K.P. S0V/126-6-5-4/43

On the Problem of Determination of Compressibility and
Bulk Modulus of a Solid (K voprosu ob opredelenii koeffi-
tsiyentov szhimayemosti i moduley ob"yemnoy uprugosti
tverdogo tela)

PERIODICAL:  Fizika Metallov i Metallovedeniye, 1958, Vol o,

ABSTRACT:

Nr 5, pp 786 - 793 (USSR)

The author shows that compressibility and bulk modulus
of a solid can be defined in three different ways. These
are given below:

1. Compressibility is usually defined by the following

equation: 1 /av
g = - — = (1) .
| Vo \2p
The usual definition of bulk modulus is as follows:
fdp
K, = - V\— . - (1,8)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450
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.O? the liroblem of Determination of Compressibility and Bulk Modulus
of a Solid

where 'V is the volume of a s0lid at atmospheric
pressure and the derivative 3V/3p is &fined as follows:

b XA VAV ~ V(p +4p) -~ V(p)
T~ = -— = lim 1,8 .
dp AP Ap~0 Op

Here, AV = V(p) - V(0); V = V(p) is the volume of the
solid at a pressure p . ,
2. Intrinsic or "instantaneous" compressibility is

given by: l/av\
W === - 2 .
RACYE )

Intrinsic bulk modulus is given by:

, K=-7 — | (2,a) .
Card2/6 kBV/ T
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S0V/126-6-5-4/43
On the Problem of Determination of Compre551b111ty and Bulk
Modulus of a Solid

3, Initial compressibility is defined by means of
the following expression:

1 /dv\
o = = — (3)
v \]p/T-OK,p=o

where V' 1is the volume of the solid at T =p =0 .
0

Initial bulk modulus is:
ap

K L=
O\cev/2 = 0%, p =0

0 = = (3,&)-

Important differences between these three sets of
definitions are brought out in the derivatives of
compressibility and bulk modulus with respect to pressure.
These derivatives are given below:

Card3/6
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On the Problem of Determination of Compressibility and Bulk
Modulus of a Solid

1 /22w
) v, ‘ apz,T

d"/- 1
dp

Card4}6
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On the Problem of Determination of Compressibility and Bulk
lodulus of a Solid

dK v dK,
— -l = — (58) ,
dp vy dp
K | ,
— =0 (6a) .
dp

The differences between the definitions can also be seen
when each of the quantities in Egqs (1) - (6a) is
redefined by substituting into these equations Bridgnan's
empirical expression (Ref 2):

AV 5 ‘
- — = Ap - Bp° + ... 7y

Yo
where A and B are constants. A is of the arder of .
1077 cn®/kg and B is of the order of 10-12 em* kg,

CIA-RDP86-00513R0014450
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On the Problem of Determination of Compressibility and Bulk
Modulus of a Solid

The results of such substitutions are given in Egs (8)-(13a).
The author shows that the best representation of properties
of a solid under high bressure is given in terms of the
intrinsic or "instantaneous" values of compressibility

and bulk modulus (Egs 2, 2a, 5, 5a or Egs 9, 9a, 12 and 123).
The author uses Egs (8), (8a), (9) and (9a) to calculate
changes in the bulk-elastic part of the lattice energy

and changes in the Debye temperature (Figure 1) with
increase of pressure. There are 1 figure and 7 references,
4 of which are Soviet and % Bnglish.

ASSOCIATION: Institut fiziki metallov Uralskogo filiala AN SSSR

(Institute of Metal Physics, Ural Branch of the
Ac.Sc.USSR)

SUBMITTED: February 12, 1957
Cardo/6
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TITLE:
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5/126/60/009/06/020/025
Yekhlakov, A.D. and RodlonollléEﬁjz

Hydrostatic Method for Measuring the COmPTESSlblllty of
a Liquid at High Pressure

PERIODICAL:

ABSTRACT:

Cardl/2

Fizi metallov i metallovedeniye, 1960, Vol 9, Nr 6
pp 932 -~ 935 (USSR)

One of the authors (Yekhalov) has previously indicated

the possibility of using a static method for determining
the pressure coefficient of Young‘s §1§u&fs of solids for
studying the compre351bility of liquif The present
article gives the method of calculation and resulits for
several liquids, some based on published data (Refs 7,8).
The apparatus has been described previously (Ref &) B
and consists (figure) essentially of a pressure-chamber
which can be inclined at various angles, containing a

" duralumin weight attached to a flexible steel rod rigidly .~

fixed at its other end. The free end of the rod operates
a contact. Increase in pressure in the chamber causes
the weight to rise, opening the contact: the inclination
of the chamber is then altered to close it. The authors

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450
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S/126/60/009/06/020/025

Hydrostatic Method. for Measﬁring the Co%%%éégégility of a Liquid
at High Pressure

now give an improved equation for calculating the
compressibility and tabulate results for paraffin, L//E;
paraffin + 25-75% transformer oil.and transformer oil

at 20 - 80 °C and 1 to5 000 kg/cm”. The accuracy of
determination is within 0.5%.

There are 1 figure, 1 table and 8 references, 7 of which
are Soviet and 1 English.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals of the Ac.Sc., USSR)

SUBMITTED: December 14, 1959
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5/126/60/010/01/016/019
EO032/E514
AUTHORS : Ryabinin, Yu.N., Rodionov, K.P. and Alekseyév, Ye.S.
TITLE: An Estimate of Certain Physical Characteristics of
Strongly Compressed Metals T4

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol,10, No.l,
PpP. 150-152

TEXT: Sinceya quantum mechanical theory of solids subjected
to high pressure’has not yet been developed, physical character-
istics of such solids must be estimated with the aid of the
classical models put forward by Debye (Ref.l), Griineisen (Ref. 2)

and Lindemann (Ref.3). It is well known that the characteristic
frequency VY of oscillations in a crystal lattice nd hence the
Debye temperature also, increases with pressure. For an iso-
tropic body the Debye temperature is given by

o _ he (3N 1/3

D~ R \kwV (1)

where ¢ is the mean velocity of propagation of elastic
vibrations in an isotropic body. This velocity in turn dependi///

Card 1/3
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s/126/60/010/01/016/01¢
EO032/E514

An Estimate of Certain Physical Characteristics of Strongly
Compressed Metals

on the elastic moduli so that if the latter are known as functions
of pressure, then the Debye temperature given by Eq. (1) can be
estimated. Other physical characteristics such as specific heat,
melting point, thermal expansion coefficient etc. can then be
expressed in terms of the Debye temperature. This approach is used
in the present paper to calculate the Debye temperature as a
function of pressure for aluminium{ﬂsilver)ﬂcopperfknd iron*lnd the
melting point as a function of pressure for iron and aluminium, The
results obtained are shown in Figs. 1 and 2. 1In Fig.2 the
continuous line represents the experimental results obtained by
Strong (Ref.11) and Butuzov (Ref.12) and the dotted line shows the
theoretical results obtained by the present authors. The agreement
is good and hence it is concluded that the classical models employed
lead to correct estimates for the parameters of a solid body as
functions of pressure. Acknowledgments are made to R.G.Arkhipov
for discussions and advice. There are 2 figures and 12 references,
2 of which are Soviet, 3 German and 7 English.

LC
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An Estimate of Certain Physical Characteristics of Strongly
Compressed Metals

ASSOCIATIONS: Institut fiziki vysokikh davleniy AN SSSR
(Institute of High Pressure Physics, AS, USSR) and
Institut fiziki metallov, AN SSSR
(Institute of Physics of Metals, AS, USSR)

SUBMITTED: February 6, 1960
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;deformation-resistant alloys are extruded with the &id of hydro--
.static pressure are set at present by the maximum power r-fing of

. the high pressure generating equipment. While it is truc that the
; extrusion pressure can be greatly reduced by increasing the

3
'

esday, A
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'$/126/61/011/001/011/019

200 MY E193/E483 o
i AUTHORS : Beresnev, B,I., Bulychev, D.K, and“Rodionqv;,K.P.-_ .
'r.?TITLE: Specific Features ofYExtrusion of Hef&ls~éfffiﬁﬁﬁtéd’fi
. - Temperatures With the Aid o ressurize uids &
" PERIODICAL: Fizika metallov i metallovedeniye, 1961, .Vol.ll, No.l,
f Pp.115-122 | . S
CTEXT: The limits of application of the pr&cesa in which

: temperature of the extruded metal, this expedient cannot be useé

‘until the effects of temperature on the fluid medium, used. in the

§procqss under consideration, and on the parameters of the process--
" are Kknown, It was for this reason that the investigation described

"in the present paper was undertaken. A special extrusion press .
. was constructed for this purpose in which pressures up to ‘ v
10000  kg/cm2 could be attained and in which provision was made for
. heating both the container and the metal to temperatures & hoo°c,
- The liquid medium, delivered under pressure from a hydraulic - &

Card l/x2
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' Specific Features of Extrusion of Metals at Elevated Temperatures At

“With the Aid of Pressurized Fluids - T : :

"t compressor, is fed through a receiver into the extrusion head,
. illustrated schematically in Fig.l. The extrusion billet (9) is
‘set in the die (10) and then inserted in the container (7), filled
.already with the appropriate working liquid. To prevent mixing !
=* of the working liquid with that fed from the compressor, a return |
i ball valve (3) separates the container from the receiver (1). ;
A nut (12) ensures pressure~tight fit between the die and its.
" seating in the container. A conical, cut-off valve. (8) prevents
- ‘a sudden drop of pressure in the container when the metal is ﬂ'
4 [ forced out of the die aperture. The extruded metal, working liquid,
_‘and the die are heated by an electric furnace (6) mounted directly"?
:on the container, The temperature of the die and extruded metal is
. ;measured by a thermocouple (12) with the accuracy of + 5°C. High- |
. ;alloy steels_45XHMPA (45KhNMFA) and 3X2B8 (3Kh2V8) were used :
g ‘as the materials of theflcontainer and'ﬁie, espectively,’'  All. e
" , experiments described in the present paper' were carried out on an ' .
‘ aluminium-base alloy AR1 _(AD1) containing 0.23% Si and 0.25% Fe . .|
. Card 2/x2 ——-_sz S . T o L O
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= %Spec1f1c Features of Extrusion of Metals at Elevated Temperatures o
. With the Aid of Pressur1zed Fluids B

:which was extruded through a die with the die angle 2x = 90°
fand the die aperture diameter of 4.715 mm. The object of the:
ifirst series of experiments was to determine to what extent the
P extrusion pressure at various temperatures is affected by the
‘nature of the working liquid, The results are giveén in Fig.2,
gwhere the extrusion pressure P kg/cm? (required to attain

t reduction of area WY =(F - £,)F =0.72 ) is plotted against the
. ; temperature (°C), graphs 1 to 6 relating to the following worklng»*"

no imedia: 1 - transformer oil; 2 - 75/25 mixture of kerosene and
.77l transformer oilj; 3 - 50/50 ﬁlxture of kerosene and graphite; .. 7
" .4 - solidol; 5 - graphite;\v 6 - 50/50 mixture of solidol and -
c graphite, (Graphs 1' and 2', representing the theoretical
‘temperature-dependence of P, were constructed on the

;assumption that P depends only on the mechanical properties of s
! the extruded metal and is not affected by the variation of the

i properties of the working medium.) In the case of transformer 3
co0il (graphs 1, 1'), it will be seen that the extrusion conditions’
. Card 3/&2
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- Specific Features of Extrusion of Metals at Elevated Temperatures :
With the Aid of Pressurized Fluids P

~deteriorated with raising temperature (higher P is required)
‘whereas they improved when the kerosene/graphite (graphs 3, 2')
-or Kerosene/transformer oil (graphs 2, 2') mixtures were used.
“Since the experiments described above were conducted for a constant :
‘degree of deformation, the next series of experiments consisted in
extruding the alloys studied in the 75/25 mixture of kerosene and
-transformer oil at 20, 150 and 300°C to various degrees of total
-deformation. The results confirm the previously established fact
-that the relationship between P and Sf = ln F/f, (where F and ¢:
:f5 denote the cross-section areas of the extrusion billet and '
;extruded rod, respectively) is linear, The results of the next
'series of experiments, in which the combined effect of temperature
‘and the nature of 30 various working media (pure substances and their
mixtures) on the magnitude of P was investigated, indicated that
:the substances studied can be divided into two groups, Group I - .-
.consisting of substances which increase P at elevated Lo
“temperatures and Group II comprising substances in which P

-Card 4/12°
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" i Specific Features of Extrusion of Metals at Elevated Temperafures':<-
i With the Aid of Pressurized Fluids Lo

i decreases with rising temperature. The substances in Group I
" irepresent high-boiling point mineral oils containing a larger or
:smaller proportion of fatty acids which form a stable lubricating
i film at low, but not at high, temperatures., The effect of fatty [
.iacids content on the lubricatin roperties of a 25/75 mixture of -
transformer oil and kerosene, at[various temperatures, is JLTeE
“illustrated in Fig.5, where the extrusion pressure P (kg/cm2)
‘at 20 (crosses) and 120°C (dots) is plotted against the oleic acid - |
' content (%) in the above mixture used for extruding aluminium
f(\V = 0.72). . Since it has been stated by some Soviet workers SV
- {Ref.12,13,15) that thermal stability of lubricating films can be . -} . -
‘increased by the addition of Cl-, S3 or P-bearing components, .the
present authors studied the effect of 5% addition of CCl, on the
properties of transformer oil,  When the above mixture was used, -
- the extrusion pressure at 120°C was equal to that required at 20°C;
. however, the pressure required when working with this mixture at -
. 20°C was 4700 kg/cm2 against 3700 kg/cmé required when pure e
!Card 5/)2 o I L
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; lbpec1f1c Features of Extrusion of Metals at Elevated Temperatures
»-- . With the Aid of Pressurized Fluids

" transformer oil was used. . The substances in Group II comprise
kerosene, ethyl alcohol, water and graphite flakes. Even at room
temperature, the first 3 of these substances cannot form a stable

'Jubricating film under conditions of critical or semi- -fluid friction,
Consequently, the fact that lower P is required at high temperature - ..

" to extrude aluminium with the aid of these media must be Pl

attributed to the decrease in the strength of aluminium at elevated | *

' . temperatures. Most interesting results, obtained in the course of

;" "the present investigation, were yielded by experiments in which '
7 mixtures of substances, belonging to either one or both groups

- ‘discussed above, Were used, In the case of mixtures containing ‘one!

substance of each group, the extrusion pressure at room temperature |

"was somewhere between those corresponding to pure substances, The !

. same applied to mixtures of substances belonging to either group,.  j
‘used both at room and elevated temperatures. However, when a -
"mixture of substances from different groups was-used at elevated
. temperatures, at a certain concentration (usually ) 50%) of the SR
Card 6/[2 o ST
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substance lowering the extrusion pressure at high temperatureg, -
-} the extrusion pressure for that mixture was lower - than that S
;corresponding to either of the substances used alone, Although: .
i the causes of this effect are not yet understood, it was used as a“
! basis for the formulation of mixtures most suitable for the h
{ application under consideration., © The maximum reduction in
fextrusion pressure was attained when a 50/50 mixture of graphite P
i and solidol or hypoid oil was used. The thickness of the lubricating
i1 film in the die aperture, measured at room temperature during the - i:
"I steady stage of the process, was 8 to 10 microns in the case of
mineral oils, 3 to 4 microns for kerosene, water and alcohol
' ‘tand 12 microns for graphite; the corresponding figures at 120°C
. iwere 10 to 12 microns, 6 to 7 microns and 15 microns respectively. ;.
‘ The thickness of the lubricating film at the moment when the metal !
. just beginsi to flow through the die is 2 to 3 times less, and it ‘is |’
' i'pointed out’by the present authors that the values of extrusion::.
i pressures quoted in the present paper relate to this stage of.the: :

-» :? et o e e ctnie
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| Specific Features of Extrusion of Metals at Elevated Temperatures

With the Aid of Pressurized Fluids R o S

extrusion process taking place under conditions of semi-fluid
friction, whereas fluid friction conditions exist during the steady ! .
stage of the process, .During the final stage of the present R
, investigation, the effect of the working medium on the quality of =
- extruded material was studied. "It was found that with increasing

! extrusion pressure which causes an increase in the viscosity of the
"working liquid, the tendency of the metal to fracture increased.. "
The nature of the defects depend on the extrusion temperature,. o
. Extrusion at room temperature under P = 4500 kg/cm2 resulted in

o pronounced "kinking" of the rod. Extrusion at 150°C with water, -
alcohol or kerosene used as the working media, resulted in flaking |
“off of the surface layers of the extruded rod. Finally, if the
“eritical temperature of the working medium was exceeded, bringing -
about a breakup of the lubricating film, seizure took place and .
% - smaller or larger chunks of metal were torn from the surface of the -
© i extruded rod. However, when the optimum'working’media'andz-”A_:' g
i correspondingly low extrusion pressures were used, extruded rod was
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obtained which was free from surface defects and which'had

. surface finish corresponding to. class 13 of the rocT (GosT) -
specifications, Acknowledgments are made to Assistant Mechanic
V.P.Ivkov for his asaistance. There are 7 figures and 1
16 Soviet references, - : 4 '
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AUTHORS:  Grazhdankina, N. P., Gaydukov, L. C., Rodionov, K. Pvy
Oleynik, M. I., Shchipanov, V. A. T —
TITLE: Effect of pressure on the electrical resistance and»?he .

galvanomagnetic effect in chromium telluride

PERIODICAL: Zhurnal eksperimental 'noy { te- reticheskoy fiziki, v. 40,
no. 2, 1961, 433-440 : : o

PEXT: The temperature dependence-of the electrical resistance and the ..
igotharmal lines of the galvanomagnetic effect r = AR/R were measured in ..
the temperature range of magnetic svansformation at a pressure of -
4600 kg/cm®. A high-pressure chamber of austenitic steel was used for .
+he measurement. The object %o be observed was placed in the lower B
part of tkhe chamber which wag situated between the poles of an electro-
magnet. There were five electric leads in the upper part of the chamber.
One of these was used for measuring the electrical resistance of & e
Manganin manometer. The other four leads were used for the meanugement'f
‘of the electrical resistance of the preparation and the measurement. of

card 1/5
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temperature. The hydrostatic pressure in the'chamber was produced by
weans of a high-pressure compressor according to the system of L
L. ¥, Vereshchagin. Messurements showed that the electrical resistance

55 zhromnium telluride increased with the pressurej no hysteresis effect -

wac observed. In the pressure range used BT1dR/dp was equal to

(12:.5)107 g Ten®. On the basis of this, it was assumed that a com- -

presslion on all sides must lead to a shirt of the Curie point of

chromium telluride toward lower temperatures. However, this effect must
be gufficiently large. Direct measurements of the temperature dependenei“
of the elestrical resiastance at atmospheric pressule and s gre-au;g'of,.-,

- 4609 kg/cm gave for the Curie point the values 58 C and 31 Cy .
‘respectively. The following formula holds for the change of the Curie
point daf/dp of chromium telluride caused by 8 change in_the preasure
‘on all sides: d8./dp = (-5.9:9.3)-10'3dé§.kg"cn2 (1Y This was _ ©
. checked by a measurement of the galvanomagnetic effeét'r'-'AH/R at high
pressure. In this case, def/dp.vas dete:qined for a pressurekgfmg =
Gara 25 7
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4600 kg/cm2 and a field of 8000 oe from the shift of the maximum of the
galvanomagnetic effect. It was found that :

: def/dp - --6.2-10'3 deg-kg'1-cm2. By means of the compreasibility
) A (22:})-10-7cm2kg, def/dv was determined to be 3.2-1025 deg-cm'a. The

change of Curie temperature is related to the reduction in the inter- - ° =
‘atomic distance on account of the substitution of tellurium atoms by
selenium (Cr’l‘e1 xSex). In order to obtain exact results on the

temperature of magnetic transforzstion «: he alloy CrTe1_!Sex. and on }:"' B

the dependence of ite change on the volume of the unit cell, three o
different methods wers used for the determination of ef. Pirst, it was - '

determined from the bend of the R(T) curves; secondly, from the maximum
of the galvanomagnetic effect; and thirdly., “rom the vanishing of

' spontaneous magnetization, determined by the method of "thermodynamic S
coefficients” (T = 8, for a = C). Aisays the same value was obtained for . -

def/dv, which showed that the integral of volume interaction in the

Card 3/5
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system Cr-Te is proportional to the decrease of the volume of the unit
cell. fThe dimensions of the unit cell were determined by X-ray analysis.
It was possible to obtain the law of the dependence of the galvano- :
magnetic effect on the magnetic field strength at the Curie point by

using the theory of thermodynamics. It was found that for chromiua

. ; 2/3 . ‘ e
telluride and CrTeo.938e0'07, r~H 3 for T}Gf the authprs obtained

rnJHZ. The dependence of the galvanomagnetic effect on the temperature“i:
: "’n I3 . V”»v"
in Crfe and in CrTeo.9zseo.o7 at atmospheric pressure as well as at a .-

pressure of 4600 kg/cm® was studied. It was found that for T-(Bf'the'}

pressure leads to an increase in the absolute value of the galvano- o
magnetic effect in CrTe, but for T 8, (in the paramagnetic range) the
.r(T/Qf) curves for atmospheric pressure and for p = 4600 kg/c;n2 .
coincidé. This shows that the change in the galvanomagnetic effect

‘caused by pressure is related to the change in magnetization. In the
range of investigation, the curves for CrToo 93500 o7 lis lower tban,rf;:

Card 4/5
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those for CrTe. It it is gsumed tpgt ¢ in the equation g . cﬁ'2/3ag/3
{ (4), in vhich ¢ is given by ¢ = ra/a;2 (ds - spontaneous magnetization),

- i3 not affected by pPressure, the change in the spontaneous‘nagnefization
of CrTe caused by Pressure may be corzidered to be due only to the
change in the exchange integral for 4 constant value of the magnetic

P s s

increase of the intensity of the para Process under Pressure is relategd

- 1. G. Fakidov ang S. D. Margolin are thanked for the magnetic measure.
ments., Yy in, M. S ulov, K. P. Belov G.. A. Za taeva R

Ye. 1, Kondorski » and VQ";B Sedov are mentioned. There are 6 figures,
2 tables, and 15 referznceg; 7 Soviet-bloc and 8 non-Soviet-bloc.
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AUTHORS: prolov, A. P., Vereshchagin, L. F., and Rodionov, K. P-

TITLE: Changes in the lattice parameters of pentaerythrite under
pressures of up to 10,000 kg/cm

PERIODICAL: Fizika tverdogo tela, V. 4, DO 6, 1962, 1608-1612

TEXT: A radiographic investigation of the lattice parameters & and ¢ of

pentaerythrite,
At room temperature with pressures up to 10,000 kg/cm ’
a tetragonal crystal jattice with the parameters & = .10 and ¢ = 8.73 A.

At a pressure of 9,000 kg/cmz, a = 5.99 % and ¢ = B.46 2. a discontinuity —
of a and c was observed between 4200 and 5600 kg/cmz. The volume also

changed guddenly by some 2.6%. These data are evidence of a phase

transition in which, however, the crystal structure below and above the
transition pressure remained the same. The behavior of pentaerythrite

under pregsure can be described by two empirical third~-order equations of

state:

card 1/2

C(CHZOH)4 was made in a beryllium high-pressure chamber. -
pentaerythrite hasg
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Changes in the la o2 a5
= . .33010 “P7;
ition: = LY _ q.584:10 5p - 2.380°10 7P + 0.350° B
pefore transition: Vo . 5 52 2 202.10—15 3.
. _BY 5. 404°10°P - 3.848°10 P° o+ 2. | |
after transition: Vg ’ o
e ipressibility increas , ;///,
egsure of transition, comp L 1o :
igg;Zazgigp;ressure. There are 5 figures and 1 ta Y

; dlovek (Institute of
i {zilki metallov AN S§SSR, Sver : )
ASSOCTATION: Iﬁstizgto§1;22319 15 USSR, Sverdlovak). Izati;ugigii;kl
E}iZKikh davleniy AN SSSR, Moskva (Institute
pressure Physics AS USSR, Moscow)

SUBMITTED: February 15, 1962
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FROLOV, A.P,; VERESHCHAGIN, L.F.; RQ{DIONOV K,P,; OLEYNIK, M.I.
Methods of X-ray inveatigation of materials undez.' high ‘prcia‘asuraa.
Part 2: Equipment for the preparation of X-rgy plcturesto .
pouders under pressure of up to 18,000 k./cm-. Fiz.(M?fem.l‘j;’Z)
metalloved. 14 no.1:80-84 J1 '62.

1. Institut fiziki metallov AN S8SSR i Institut fiziki vysokikh @
davleniy AN SSSR. ) )
Y (Metal powders) x rays—Dlifi‘ractmn)
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AUTHORS: Grazhdankina, N. P., Rodionov, K. P.
TITLEs Influence of pressure on the magnitude of the threshold ' f,
field and temperature of the antiferromagnetic transformation
of MnAu :
2 . . , b
PERIODIGCAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, ,'_L'E’l-
no. 6(12), 1962, 2024 - 2027 : V~';

TEXT: The influence of hydrostatic pressures up to 10000 kg/cm2 on the
Neel temperature TN and the threshold field chof MnAu2 is investigated.

For this purpose, measurements of the galvanomagnetic effect AR/R, the
resistance R, the temperature T, and the uniform pressure P were carried
out as described by M. P. Grashdankina, L. G. Gaydukov, K. P. Rodionov =

(ZhETF, 40, 433, 1961). Ty ¥as determined via measurement of R(T) at

1 kg/cmz, 4600 kg/cm2 and at 8850 kg/cm2 and RP/RO as a'function of P at

room temperature. The barometric coefficient RT +dR/dP is at room

-Card 1/3
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6

temperature 7.6-10° kg/cmz. For T, the values 364{6°K at atmospheric

pressure, 568°K at 4600 kg/cng and 570.7°K at 8650 kg/cm2 were obtained.
From these date dTN/dP = {(C.68 ¢t 0.05)-10'5 deg-cmz/kg follovied.

Veasurements of the transverse galvanomegnetic effect AR, /R and of the : \7L

specific magnetizaﬁion o~ gs functions of H at room temperature and
atmospheric pressure gave similar curves. For 8000 < H £ 16000 ce &
increased rapidly and R decreased with growing Hj for E § 8000 oe &~H and
AR/R = 0, and for H >17000 oe ¢ and AR/R tend to seturation:; From this

it could be concluded that betwsen 8C00 and 17000 oe the nelicoidal
antiferromagnetism is destroyed and ferromagnetic. ordering of the sgins
takes place; H, = 8000 oe. Measurements of AR/R = £(H) at room temperature
and the pressures: atmospheric, 2600, 5400, 7025, 8850, and 10800 kg/cm
were carried out. H, decreages linearly with increasing P ‘

dti,, /dP = - 0.67 t 0.07 oe-cm®/kg . Observed deviations of Ty and Hp

can be explained by structural offects. There gre 5 figures.
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TOPIC TAGS' * extruaion, hydroetatic:

! ABSTRACT~~ ‘A descripbion is given‘of"'

~AN SSSRe . : -Six~ and ‘ten-rib_tubes: made’ otvCu

" ‘which improves the surface quality of
e by 3-1} times, and decreasea tool wear.

‘extruded. " 'l'he tests were. caxjriea out’
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A :

i BEq) uation (7) expreases the ef g
: ',sibllity with T, being the’ measuring temperature.
S comrpressibility xoo 13 defined by R

. OVeo
. *on o 1
’ Tmo

The compreesibility of Li, ‘Na; K, Ro

‘| thet of Zn and En (complex - lattice) was cal

to 'a maximum pressure of ]_200 atm the. ca.lcula.ted reault ,

with experimental’ results.. . For metals with @ cubie and’ & mo v

: ghructure experimenta.l ‘and,’ calculated .data revealed satisfactory’ coincid '
‘pressures of up to 20,000 atm. - Maxdmum: deviatiou between exp rimental and ca
ted results was 5 to 6%. The author expresses thanks %o Yu. S.: %
' Ba.zhin for making- availeble experimental data on. the" conrpresai‘oility of r
measu-ed on a Bridgeman piezomcter and X:3 tensomet.er respectively. A ;
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" AUTHOR: Buly*chev,’ ‘D, K.3.B
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. »TITLE. Healing porositz\ and cracks
under high hydrostatic pressure \(l

V_~SOURCE- Fizika metallov.i metallove

'”f;f437 442

H v OPIC TAGS. metal defect St

_ABSTRACT-j Experiments hav ee
" of elimin{ting defects" {n. metals’

M2 specimens with - artiticial 8 CTO
microcracks were - subjected ‘to-a hydrostatic pressure of
atm, Compression .on accompanied by ‘plastic. deformatio
: have no.effect on. the numbex or. size of defec:s, sin

‘mainly elastic deformation and. only an:ins
deformation.. “However, when defective spe
tensile test under hydroscatic pr
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syaluation of a lew Permentation Culivre laciun Pre ared rom ihe Myeelium

of Aspergillus terricola," K, P. Hedionov, Lab of the Baku UWaterworks and Cen Sanitation

and Hyyiene Lab, Uaku Municipal Sapitacion and Ediperiological Sta

bt
Gle i San, Ho 11, op 56,57

Jorcern over the high cost of the Bijkman culture medium, used in testing of water for

3, coli, prompted the search {or a cheaper substitute, lxptl use was “ade of meat by-

vroducts, derivs of soyz bezns, corn, and other vegetables, in the prepn of tones, 4
R 2 2 3 = > b

product discovered by u, i. Avanyan, a biochemist at the Inst of Epidemiology and

fode

Micrebiolegy, 4z 3SR, oroved superior in its properties tc the Iijkman medium, It is

easily prepd, chcap, and suitable for mass production, UGives compn of this autolysate

cotained {rom the fungus Aspergillus terricola that has been grown on wheat,
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B. coli citrovarum and B. coli aerogenes in humun organism and their signifdcance
a; a sanitation index, Gid i san Ng. 12 1952,

i ~ April 1.
Monthly List of Russian Accessions, Library of Congress, D 1953, Unc
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SOURCE: -

vreductlon of area, and den51ty of. bothﬁsouvi"f’: u*b’" ,
extrusion did so to N greater extent it an- uraW1ng (see F
of the Enclosure) The mechanical propertles and.- denalt

copper changed sllghtly with small reductions” (5——8%) ‘but _nbreéséd
appreciably with 1ncrea51ng reduct10n,*w1th a’ reductlon of h0p theyw

Ccrd l/f%
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':,gan to fall.
‘pores. decreases w1th 1ncrea51ng reduction, regardless of th
tion method., lHowever, the ‘pores” completely dlsappeared afte -~ 0%

’duction by extrusion, but still ‘remained after & 60—T0% reductlon h
drawlng.< Orig.~art..has 5 figures. :
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of Metels, AN. SSSR); Institut f1;1k1 Zemli "AN SSSR (Instltute-of Physics

o the Earth, AN SSSR)

,]SUBMITTED 22Nov63,»775~7 £

006

»jno _REF SOV:

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



"APPROVED FOR RELEASE Tuesday, August 01 2000 CIA-RDP86-00513R001445!

.m:c(ﬂ) 2/8PF( )/spunj 2/ser/EPACe) /B0 (k)N L)

—‘7-57"2 <2/T/5WA(m)~2/EWACd)/EWR(E) 0;

e Eﬁfk;f'z-mg%:\),{gg“six)"arg{\sn( )~3/AEDG a)/Asn(f)-é./AFWVAS(“P)
CTIIP(e) GG/A’L‘/RM/W/JD/HW/J

_'ACCES SION NR: AP4044051 = ;‘,:
: B

TOPIC TAGS:, solid state physig:.f gh
‘ characterist{c i tate oquntio 9

ABST'hsC'I'- The paper :Ls a selez 3
- ratical derivations relating.t‘ th beh
A&, haustive review is not. attempted_,: ¥ ,
<7 lems of the volmne-elastic behavior 1 olids.

considered, and the behavior under hod ure . o:E t
and melting

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



| "'APPROVED FOR RELEASE: Tuesday, August 01 2000

AL K3 R U250 Y hE.
e EESE SRR AT I R R

CIA RDP86 00513R0014451

1i;4atlon energy.; , compressibilities & tomi volumes of. the'elements are 10
1 ted against atomic mber at:sev 3 ‘ to 5 x 105 kg/cmz. The data were
| obtained partly fr : "imer d.- p 7 by ion: with: the ‘aid ‘of
M an equation of state. As ‘the preasur_ in_re ges, the iodic: 1;7 "ok g
- compressibility and atomic volume become qss° marked.. It is, curious,
| clently high pressures ‘the’ alkali metals ' be the mostfcompressible elemenﬁ
' and. this distinction passe ’ 'discussed
“i‘in the third and final aection, toge er w
§ | electron band structure. As: the’ dattic fions
:ence of. pressura, the electron. ba
. changes 'in chemical properties. The
v nccurate to speak of an essential ; emist 1 ) (
. (J.Wash.Acad.Sci.47, 9,300,1957) . Fina, at\ 1igh’ pressur s not;yet;attain-
" able in the. laboratory, all the energ ndl -expe ‘cross completely. The
. atoma will then no-longer have: the ' ' -
will be in a state. that the author
,'Orig.art has- 58 £ormulas,vslfiguxegiVA74
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! AUTHOR: Demchuk, K. M.; Tsidil'kovskiy, I. M.; Rodionov, K. P, - ot L
{ PITLE: Transport phenomena in doped indLuin antimonide pat high pr (_Q f)
SOURCE: Fizika tverdogo tels, v. 7, no, '5’_1,'719_65,' 1561-1562 : z : / .

TOPIC TAGS: indium antimonide, electrid conductivity, Hall constﬁnt, ‘thermo’ emf‘, :
Nernst effect, pressure effect, electron mobility, optic scattering, acoustic scat-
tering : . R ' : )

, T . » Lo '}!‘1’5":"!'
i ABSTRACT: The authors investigated the electric conductivity, the Hall effec’:'{: the_(' :
{ thermal emf, and the transverse ‘Nernst-Ettingshausen effect in n-InSb single crys-
; tals with n = 2.4 x 10™® cm™3 under pressures up to 25,000 kg/cm® at 290K. The
measurements were made in a Butuzov type multiplicator (V. P. Butuzov et. al., Tr..
_i-Inst. kristallogr. AN SSSR v. 13,- 233, 1955). The Hall constant remains practical-! -
: 1y unchanged during the entire range of ‘temperatures, the thermal emf decreases = | -
. from 80 to 70 pV/deg, the mobility (the product of the Hall effect by the electric |
conductivity) decreases by a factor of 2.7, and the Nernst-Ettingshausen effect de- -
'} creases by a factor of 4. The observed positive sigh of the Nernst-Ettingshausen i*
© | effect offers evidence that the optical scattering is not the decisive mechanism,

i
: i

1
! ]
} i
' |
1 1
! ‘
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f’and that acoustic sca.ttering is predominant. The measured - q t}ties were ‘also 44‘5_}
; calculated theoretically, using the formulas of G. I. Guseva and I. M. Tsidil'kov=": -
i skiy (FIT v. 4, 2490, 1962) under certain assumptions, and the agreement between

" theory and experiment was satisfactory at high pressure (within 25%) but poor at .

- . atmospheric pressure. The discrepancy is attributed to improper approximation of

w1 the dispersion. Orig. art. has: 1 figure. |
©+- i ASSOCIATION: Institut i‘iziki metallov SO AN S85R, Sverdlovek (Institute of Metal P
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""AUTHORr Martyriov, Ye. D.; Vemsnev, B. I., Bulychev, .. K. Rodionov;" K- P.,";;
m@lnm, Yu. N. - R L e

ORG. Institute of Physics of the aam.m SSSB. Hoscow (Institut fizxk:. Zell:l. All
7 88SR); Institute of" Physics of Hetal&AN SSSR, Sverdlovsk (Instxtut fiziki netallo
“:1AN SSSR) ‘ .

} TITLE: Effect of high px’vessure‘cn ductility and fracture of netals

\ '
;.'_jrSOURCB. AN UkrSSR. Hekhamzn 1\)1ast1cheskoy defomatsii metallov (Hechamsl of the
' |plastic deformation of metals). Kiev, Naukova dunica, 1965,~ -28 ' . '

TOPIC TAGS: pressuve effect, matemal fracture, crystal defect. yield stress
o ductility - '

- |ABSTRACT: The effect of pt'essure on ductiuty of metals is studied from' the stan -
e pomt of origin and developnent of flaws in materials subjected to deformation. Y
specimens were placed in a chamber: (cylmder) ‘and subjected to high hydrostatic -
pressure P, followed by tensile force Q (see figure). -Several types of metals were

studied. For-mula.s are. given for ‘eritical stresses and pressures in cases where the
v i :
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{joint action of plastic deformation and high pressure causgs. secondary- changes in . .
" {the metal such as recrystallization,- phas'e»tran'sfoi'ﬁa'tionu;ktc. ‘It is shown that:
high pressure retards or completely suppresses the process of crack formation during
deformation. Healing of flaws:during deformation of metals under high pressure is 7
‘discussed. It is found that a flaw may be completely closed by the application of |
. external pressure only when this flaw has an infinitely thin wall (i.e. when it
- -touches the outside surface of the specimen). Otherwise infinite pressure is needed
~ ;to heal the flaw. Theoretical analysis shows that extremely high pressures are nec
" ‘essary for healing flaws even when pressure and deformation are-combined (several -
iopders of magnitude greater than the yield stress of the material). . However, exper-.
- |iments show that this conclusion does nmot correspond to the observed.facts. The - .
_.!reason for this discrepancy is that the anisotropy of actual polycrystals is disre-
. ‘garded in the theoretical calculations. = Experiments combining the effect of pres- |-
 tgupe and deformation showed that flaws are noticeably closed by pressures of the
‘| same order as the stress of the material.  The differences between the behavior of
a theoretical isotropic solid and ‘an actual anisotropic polycrystalline material . -
;" |subjected to pressure and deformation ‘are analyzed.. Orig. art. has: . 15 figures, |
'1 38 formulas. R R DA DL PR A £ T Tt e

card.2/3

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001445!

3 m:g_,;&a‘—wp?“vuﬂs £33y ﬂyf‘ﬂim iE

B B R A B P R e R R R I

L 2446866

. ACC NR: AT6010571L - . S S P T G ¥

S '_A"
NINEEENEEEENI

—

RENNRERR!

B ! Figoll

!SUB CODE: 11/ SUBM DATE: 220ct64/ ORIG REF: 012/ OTH FEF: 007

| ,T:AVCard..SIS‘?lAW‘ "

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



"APPROVED FOR RELEASE: Tuesday, August 01 2000 CIA-RDP86 00513R001445

emm’ ’1 Mﬁ‘%‘isﬂ SE

[

FAT 7

» ) e —
/mm/m(n)/m(c) m,;f. .
8 yg/002
ST o UR/0056/6R/0 :

. Ap5021108 ’§,>. e 41onov, R
. CESSION NR qq' K. M; ,ﬂﬂﬂm#'=555=== Sy
S 4: Sokolova, G. K.5 De’n‘\gml}k———- . fi(}
| AUTHORS: SoKOIZE—"o | s

| = : . on th
[ Samokhva ‘ Bsmn
- . | i‘luence okf, uniform compre ' | |
' In -

\i E\rgmg‘erromagneti co

‘ RCE: 455
éigu' 2, 1965, y52-455 Lase 1‘_’ran.sit:io
ISR der P Loe. S
s second or sta 31 1la tt
R =T0PIC %Gi;omagnetism: 2
. poin®, o effec

truc tur

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



"APPROVED FOR RELEASE: Tuesdy, -

» o0 L 5329-66
.. | ACCESSION NR:

AP5021108

[

- Scontinuity in the- induced emf" when the sample '1g ;-
cooled. The sample together'with its. mea_stxringand"magnét:_l'zing ‘coils
» - jwas placed in a high—pressure chamber, '_’uyith;c';uaeihy'dro'stfatic»hi'gh N

.7 ! pressure applied at liquid nitrogen-temperature by the method of v

i~ 1 S. Itskevich (PTE no. 4, 148, 1963).. The met mir

;71 Curie point fp

o th

ust 01, 2000 CIA-RDP86-00513451

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0014450



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001445!

m‘.l"f‘i“ﬂl‘?m?ﬂb&%*u‘z'ﬁi" m(‘zﬂ" MT"’&"&-&“}*} Sy P eSO (1 LRA L o gThC At Té"‘;‘s‘{'%‘kﬁ A Kl T . _ R
- PR 5 B .

Acczssxon NR-' AP5021108 | _,[ ,

o anst 1 th
the EuO. samples, and G. A "a y ormulas

orig. art has: 2 figures and

P ' ziki metall
.ASSOCIATION- Instkg‘;geg of Sciences, SS“:

of. Metal Phyeics:

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014450



00513R001445

RS R il e

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-

ACC NR: ADP6023633

~ SOURCE CODE:  UR/0386/66/001/001/0011/0015]

| AUTHOR: Demchuk, K. M.; Tsidil'kovskiy, I. M.; Rodlonov, XK. P.

-

ORG: Inmstitute of Metal Fhysics, Academy of Sciences SSSR (Institut fiziki metellov :
Akademii nauk SSSR)

TITLE: Pressure dependence of electron effective mass in indiungntimonide 77

SOURCE: - Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. ¥, no. 1, 1966, 11-15

TOPIC TAGS: indium compound, antimonide, forbidden band, hydrostatic pressure,
pressure effect, thermal emf, Hall constant, electron density, energy band structure

ABSTRACT: The authors investigated experimentally the effect of hydrostatic pressure
up to 16.5 katm on the effective mass mp of the electrons in InSb at 96K, with an aim
at checking on the linear relation between these two quantities which follows from
Kane's theory. The experiment consisted of measuring the thermal emf and the Hall
constant in classically strong fields. The pressure was produced at nitrogen tempera-
tures by a method proposed by Ye. S. Itskevich (PTE No. 4, 148, 1963). The measure-
ments were made at temperature gradients 3 - 6 deg/ cm on samples measuring 10 x 30 x 2
mm. Samples with two values of the electron density (2.2)x 101* and 4.7 x 1012 cm3)
were tested. It is concluded from the disparity between the theoretical and experi-
mental data that_ the influence of hydrostatic pressure on the electron effective mass
cannot be explained within the framework of Kane's theory and that a quantitative :
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theore, in which account is taken of the dependence of the band structure on the lat-
tice period, must be developed for this purpose. A possible interpretation of the
pressure dependence of the electron density is offered, but it is still concluded that
this dependence is still not adequately explained. Orig. art. has: 3 figures and

3 formulas.
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ORG: Institute of Metal Physics, AN ssst (Institub fiziki mebtellov AN SSSR)

PITLE: Relationship between the parometric and thermal coefficients of compressibility
and thermal expansion of solids

thoreel oxpneioy o 2 |
SOURCE: Fizika metallov i metallovedeniye, v. 21, no. 2, 1966, 192-198

TOPIC TAGS: thermal expansion, compressibility coefficient, theory of solids, equation
of state

ABSTRACT: Based on the resulig of the classical theory of solids (Grueneisen-Debye)
and on the eguations of state ,(Z:leproximate relationships between the barometric and
thermal coefficients of compressibility and thermal expangion are derived. Using the
classical theory of solids and following ¥. H. senrama's (2s. Phys., 1962, 167, 29)
derivation, the relationships between the partial derivatives are derived in the form

1 au) 1 [ ox
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1
Starting with the equations of state for o solid, similsrT equations are derived using ;
. the work of R. Furth (Proc. Roy. Soc., 1944, 1834, 87). These equations nold only fori
p=1, T =0k end h/g = 1 (where h, g are combinations of lattice sums). Using a
correction A, these equations are extended to the case of h/g £ 1, and the coeffi-
cients of compressibility and thermal expansion as a function of pressure and
temperature are finally expressed as .. . .- - o
' { Hop = ¥ao [V g (a3 + 1 —A) A pi-
i 1o = Mol 4 Ggoaa AT

H
H
H

b uapo—'uuo“ — %o 33 A P,
8o _zf_‘qu“ + g0 _(_‘?a — 14 A)AT)

vhere U : 174 . -
a=ant 1= g (5 —1)s =240
P Nz PN
mm g (g T em e
T a=a—144, ' .
.Aul-(—’i-—- )3.‘ e
1. Lo\
The correction 4 is tabulated for 18 elements. Orig. art. has: 18 formulas and 3
tables. . . .
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TITLE: Effect of pressure on the heat capacity of metals /{

2
SOURCE: 2Zhurnal tekhnicheskoy fiziki, v. 36, no, 7, 1287-1291

TOPIC TAGS: heat capacity, metal, pressure effect, high pressure, thermodynamics,
lithium, sodium, potassium,magnesium, lcad, sluminum, molybdenum, nickel

ABSTRACT: The author has employed theriw.cynamic formulas for the pressure derivatives?
at constant temperature of the heat capacities Cp and Cy at constant pressure and con-!
stant volume, respectively, to discuss the heat capacities of several metnls at high
pressures. The thermodynamic formulas ave written in the form (dcp/dp)T -JTVazAn
(dcy/dp)y = - TVa®B, where T is the terperature, V is the specific volume, ¢ is the
thermal expansion coefficient, and the gunntities A and B depend on the temperature
derivative of a and the temperature and pressure derivatives of the compressibility.
Experimental data fxom different sources show that A and B arc ‘nearly independent of —
pressure, For the present calculations A and B were assumed to be pressure indepen-
dent and were evaluated at atmosphcric pressure; they are tabulated (together with
the pressure derivatives of the heat capacities and other qusntities of interest) for +—
lithium, sodium, potassium, magnesium, lead, sluminum, molybdenum, and nickel, The i
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o
pressure derivatives of the heat capacities are all negative, For lithium, sodium,andf
potassium, for which the most complete experimental data are available, the heat '
capocity equations were numerically integrﬁted and the resulting heat capacities are
tabulated for pressures up to 20 000 kg/cm”, For all three metals C decreased much ;

more rapidly with increasing pressure than did Cy, and if the trend should continue, §
Cp - Cy would become negative at a pressure of about 60 000 atm, which is thermo- i

dynamically impossible, It 18 suggested that the assumed constancy of the coefficients !
A and B does not persist to such high pressures, Orig. ort, has: 8 formulas and
2 tables,
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ORG: Institute of Metal Physics AN SSSR (Institut fiziki metallov
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TITLE: Electron-microscope investigation of the effect of plastic
deformation on the structure of Al-Zn (20%) heat-treatable alloy

SOURCE: Fizika i metallov i metallovedeniye, v, 22, no. 2, 1966,

289-292 .

M." &twﬁan, eliemiosirm Gpar oMey | afug dﬂ...a' mutben frnctomy JJackom Wﬂ’
TOPIC TAGS: ‘aluminuh zinc alloy, heat ttreatable 'alloy, alloy hydro-
static extrusion, alloy rolling, alloy structure / Al20Zn alloy ) .

ABSTRACT: Small, 10 mm in diameter ingots of an aluminum-base alloy

containing 20% zinc were rolled into 6 x 6 mm bars which were homog~ .
enizad, solution annealed at 485C, water quenched, .and aged at 200C . :
for 5 hr. The structure of heat-treated bars was characterized by a -
Widmanstitten type network with lamellar particles of a metastable ;
a' phase, Heat-treated bars were subjected to plastic deformation with |
a reduction of 65% either by rolling or by hydrostatic extrusion. Under|__
the effect of deformation, the network and most of the a' phase par- L
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ticles disappeared; simultaneously,
elongated particles of a atable o phase was
hydrostatically extruded specime
about no significant change {n the structure of rolled specimens,
except for an increase of the number of both a and a
hydrostatically extruded specimens, a great number o
only a small number of the a' particles were observed.
that in hydrostatic extrusion, & much higher number of vacancies is
generated, which intensifies the aging. V. T. Shmatov is thanked for

formed fn both rolled and

his interest in this etudy and discussion of the results, Orig. srt..

a small number of equiaxial and also

ans. Additional aging at 200C brought -

' particles.’ Invthg
f a particles and
It is concluded
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| AUTHOR: Martynov, Yo, D.; Boresnev, Be I.; Bulychev, D. K3 Yo!q_tyukhin.A Te3 _ \;77
: __Rodionov, Ko Po; Ryabinin, Yu, N, Jf ?,

?RG: none . &L/

TITLEs ~Apparatus for the extrusion of motals using a high pressure fluid 1{

-SOURCE. Moscow, Inﬂlenerno-fizicheskiy institut, Hetallurgiyl i metallovedeniye
chistykh metallov, nos 5, —1966'—173-"188 ,

TOPIC TAGSs metal extrusion, h:lgh pressure extrusion, hydnulio fluid : e

ABSTRACT: The article gives design details of an extrusion apparatus of the ‘the type
shom jn Fig. 2.
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Fige 24 Schﬁme of extrusion unit for pressure up to
12,000 kg/em,

le=reservoir; Z2==hydrocompressor; 3-
container; le=electric furnace . =
The ‘unit consists basically of a container connected between a reservolir and
hydrocompressor, and a liquidegas accumnula

a .
tor (not shown in Fige 2)e The article also
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