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Kobozev, N. L.} Yevstigneyev, V. B.

TITLEt Photosensitizing capacity of adsorbed carotene
SOURCE: AN SSSR. Doklady*, v. 153, no. s, 1964, 1194-1197

TOPIC TAGS: photosynthesis, photochemical reaction, redox system,
B carotene, photonensltlzlng capaclity, adsorbad B carotenes

ABSTRACT: The photosensitizing capacity of B-carotene adsorbed on
alumina gel or polyncrylonltrllc has been studied to verify an
assumption that besides chlorophyll, carotene {n vivo might act as
a sensitizing agent of some intermediate photochenlcal reaction
occurring in the process of photosynthesis. The assumption was
made on the basis of the structural aimilarity of the carotene
molecule to nensitizers in photography (cyanin dyes) and to the
photosensitive material of the eye (visusl purple). In preliminary
expaeriments, it was shown that 8~-carotens adsorbed on magnesis pro-
moted decoloration of thyonine in the presence of ascorbic acid
upon illumimstion with blue light. Im quantitacive experiments, the
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ACC NR: APLG34150 SOURCE CODE: UR/Q076/66/040/010/ 436572365

AUTHCR: Nuvkrasov, L. i.; Skororhodov, I. {.; Kobozev, N. I.

ORG: Chemistry Department, Moscow State University im. M. V. Lomonosov
(Khimicheskiy fakul'tet, Moskovskiy gosudarstvennyy universitect)

TITLE: Physica. chemistry of concentrated ozone. Formation of ozone from oxygen

in a glow discnarge at low temperatures
SOURCE: Zhurnai fizicheskoy khimii, v. 40, no. 10, 1966, 2361-2365

TOPIC TAGS: ovzone sFsshwaxa, concentrated ozone, glow discharge, elementai oxygen,
ozone formaticn kinetics | X ¢ af A

ABSTRACT: A study has been made of tine formution of ozone from oxygen in a g.ow
discharge at o.% mm Hg and -196C. The generator was described in an eari.er ntudy
{(N. I. Kubozev et al. Zh. fiz. xhimiy, 34, 1843, 1957). The generator w.s operated
on vo.tapes ranging from 800 to 1200 v and a frequency of 50 cycies witi a discharge
current of 0.15 amp. The f{iow veloc.ty of oxygen varied from u.. to 4.0 i/rnr. The
experiments were directed toward determining the place of ozone formation, and tne
roie of the discharge tube, connecting channel, trap, and presence of eivmentai
oxygen in the trap. It was shown that ozone is formed in the trap, and oniy in the
sresence in the reaction zone of a cold surface and elemental oxygen. The glow
é1scharge is on.y the source of elemental oxygen. In other experiments, the

_Cerd_1/4  UDC:_ 541.14+541.13
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Fig. 1. Dependence of the absolute
yield in ozone on the U/V parameter
(U, discharge power; V, flow veio-
city)

a - Inert; b - active surface of
the connecting channel.

590 7000 ofv

Fig. 2. Dependence of the degree
of oxygen conversion on the U/V
parameter

a - Inert; b - active surface of
the connecting channel.

dependencies of the yield in ozone and of the degree of oxygen conversion on the
U/V parameter (U, discharge voltage; V, flow velocity were studied with the use of
connecting charnnels with inert or active surface (see Figs. 1 and 2). The results
of the experiments have indicated the following mechanisa of ozone formation:
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1) dissociation of molecular oxygen in the discharge tube

Oq 1 :—» o c,]
1+ 0" + Ji 1)
0,"—+ 0+ 0.
2) recombinat.on of oxygen atoms in the connecting channel '
O+ 0+ M=01+M, (2)

(4, walls of the channelj,

The reaction i’reaction 2 ratio determines the amount of elemental oxygen reaching
the cold walls of the trap. -This ratio depends on such factors as flow velocity and
pressure of oxygen, discharge voltage, and state of tne surfaces of the discharge
tube and connecting channel; J) reaction of elemental oxygen with oxygen molecules
absorbed on the cold walia of the trap

O+ 0;-§— 018, (3)
(S, ¢dld walls of the trap).

»Ccrd__j/q
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In the experiments, small amounts of almost 100X liquid ozone have been synthesized.

Orig. art. has: 2 figures.
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ORG: none
A

+ TITLE: Alr Gﬁﬂdi€129§ﬂﬂ systerm. Clagsg 62, No. 183604
SOURCE: lzobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 13, 1966, 146

TOPIC TAGS: air condltionlng equipment, aircraft cabin environment, auxiliary afr-
craft equipment

ABSTRACT: an Author Certifficate has been 1ssyed for an air~cond1tioning Syatem, such
48 could be used on , Supersonic airliner. It consists of 4 sequentially placed air-

Fig. 1. Atr conditlonlng System

1l - Turbocooling unit; 2 - hunidlfier;
3 - air-to-air cooler,

: f ! !
| Card 172 UDC: 629.13.01/06.697.9 ‘
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to-air cooler, a fuel-to-air cooler, an evaporator, a turbocooling unit, and a
humidiiier (see Fig. 1). To increase the system's cooling efficiency, between the
turbocooling unit and the humidifier is mounted an air-to-air cooler. Orig. art.

has: 1 figure. {KT)
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PITLE: A Rotating Dis” acd r‘m',;},T‘f,_.hu:,e(()kol-?.aevom diskovonm elentrsie)

PERIODICAL: Doklady Akademii mnauk S35R. 1799, yol '’b, Nr . PP 11148
(USSR)

ABSTRACT: A method of investignting intermediate- ant final prnducts
(stable and ron-stable froducts) of electrochemical reactions
by meant of n rotating electrode consisting of two platinum-

or gold electrodes located in the same plane, one of which
{s disk-shaped and the other annular, is describved. The
space between jiak and ring is filled Yy insulsaiinn raterial
The product formed by electrnlytic proceases 90 the disk
electrode can be fixed by reduction or axidation nn the ring
electrode. The initial and the final product of the reaction
sunt, however, nct ernter into reaction ~n the ring within
that potential interval within which the reduction {oxidation)
of the investigated intermedinte product takes place. This
combined ring-disk electrode is shown by figure 1. The
mathod and the checking of the theoretical formulas by

Card 1/2 fu. B. Ivanov and V. %. Levich (Ref 2) was carried out My
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plotting the polarization curves of the reduction of quin '@
(Fig 2) and of oxygen. The polarization curve of the
cathodic reduction of oxygen on an amalgamated gold disk
electrode and the dependence of the diffusicn current of th
oxidation of 8202 on the ring electrode on the potentia. it

the disk electrode are shown by figure ». The polarization
curve has two waves. In the first, qu2 {a the stable product,

and in the second H202 {s the intermediate product. In nrier

to avoid passivation of the gold electrode, the jotential

had to be increased rapidly (2.5 v/min). In the case of tou
slow a measurement of the polarization curves, passivation
occurs, and the process ig no longer limited by the diffusion
factors but by kinetic factors. There are 4 figures and 2
Soviet references.

Moskovokiy gosudarstvennyy universitet im. M. V. L-monosova
(Moscow State University imeni W. V. Lomoncsov’

March 3, 1999
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1ished platimum
Overvoltage of lydrogea o & highly active, po
olzetrdo when the solutiea is stirred turbulently, Vest. MNosk.

une Ser. 21 Khime 15 Io.’llH“ $=-0 '60. (-m D:ll)

lektrochimii.
. Moskovskiy gosudaretvennyy universitet, kafedra e
1o Mo (ozonoltm) (Rydrogen) (Blectrodes, Platimm)
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NEKRASOV, L.N.; BEREZINA, N.P.
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ACCESSION MR: AP6005751 (A) SOURCE CODE: UR/0074/65/034/010/ 1697/}]120

AUTHOR: Bagotskiy, V. S.; Nekrasov, L. N.; Shumtlova, N. A. 5o

=1 )

AW SSSR (Institut elektrokbimii AN §SSR);

ORG: Institute of Rlectrochemist
MU 1m. W,

TITLE: Blectrochemical tductlon?ot oxyun‘y,‘
SOURCE: Uspekhi hhimif, v. 34, no. 10, 1965, 1697-1720

TOPIC TAGS: oxygea reduction reaction, chemical reduction, electrode, electrochem=
istry

ABSTRACT: This review examines the resulte obtained for metal electrodes in the
experimental reduction of oxygen. The oxygen electroreduction process is among
the more complicated electrochemical reactions, the mechanism of which may be
established only as & result of an entire series of varied experiments. This
review testifies to the successes in the study of this reaction, mostly due to
the development and applicetion of new experimentsl research methods. A large
share of the werk, the results of which are presented in this paper, was performed
at the Department of Elactrochemistry, Moscow State Uaiversity im. M

(Kafedra elektrekhimii Moskovekogo go

. V. Lomonosov 3.
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ACCESSION MR: AP6005751 ,

Institute of Electrochemistry, Academy of Sciences SSSR (Institut elektrokhimii
Akademiti nsuk SSSR) under the supervision of A, N. Frumkin, who has advanced
several concepts which are now fundamsntal in research on the electroreduction of
oxygen. In spite of the existing achievements, the problem of cathode reduction
of oxygen is not exbausted, there are still many unresolved questions., 5till un-
clear, for example, are such questions as the mschanism of the heterogenecus
process of the catalytic decomposition of hydrogen peroxide; there is not enough
{nformation on the nature of the energy distribution om the surface of solid
electrodes, on the nature and forms of adsorbed oxygen with various potentials of
the electrode, etc. UNowever, taking iato consideration the rapid development of
the theory of electrochemical kinetics end the progress in the field of experiment-
al technology, there is firm confidence that many questions unclear st the present
time will be resolved scom, Orig. art. has: 15 figures and 28 formulas.

SUB CODE: O7 / SUNM DATE: none / ORIG AEF: 057 / OTH REF: 028
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AUTHCR: Nekrasov, L. N.; Khrushcheva, Ye. I.; Shumilova, N. A.; Tarasevich, M. 7. d

ORG: Moscow State University im. M. V. Lomonosov (Moskovskiy gosudarstvennyy niversi-
tet); Institute of Electrochemistry, Academy of Sciences,SSSR, Moscow (Institut elek-
trokhimi{ Akademii nauk SSSR)

TITLE: A study of the electrochemical reductijk of oxygen on a rhodium electrode\in
alkaline solutions

SOURCE: Elektrokhimiya, v. 2, no. 3, 1966, 363-367

TCPIC TAGS: electrochemical analysis, chemical reduction, hydrogen
peroxide, alkaline cell, polssization, rhodium, electrode , ionization, oxygen,
cathode polarization

ABSTRACT: Ionization of oxygen was studied on rotating Jdisc electrodes of rhodium

+ (99.7% Rh). The discs had a 1.48 mm radius and were mounted in sets of four on a
platinized wheel having an outer radius of ?2.88 mm and an inner radius of 1.76 mm.
Polarization curves were obtained in 0.! N ¥FOH solutions with the wheel rotating at
500, 1680 and 4020 rpm. On the cathode side, the current rose gradually with potential
© until the oxygen was liberated at which point the slope decreased. With increases
in rotation speed, the heights and slopes of the curves increased. The current on the
wheel and the $H02 yield are given as a function of disc potential for 520 and 1£80
rem. For increases in cathodic polarization of the discs, the current on the wheel
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resistance C ne wayeTrs q 'S e wettilne ie
X coeffl ent alicwilis ¢, Lne rand~m
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SOV/144-55-12-14/19
-1 1 . anze Methods of Estimating Mcisture in Electrical Ins..a-. :

q € 0.8 continuous bridging does nct ocecur. The me:r -,
considered in this paper for estimating moisture cornten®
are those which measure capacitance and conductance a!
various temperatures or frequencies. The first exam; . e
concerns resin-paper insulation (getinax). Measuremer. *s
were made under three conditionss specially dried;
specilally wotted; and in equilibrium with the moisture ..
the room. Loss tangent was measured at 50 o/s «~n ar. MDP
bridge. The temperature was raised slowly (30-50 min.tes)
and 30 minutes were allcwed to elapse at each temperatirw
before a reading was taken. At each temperature
measurements were made of tan 8 and ¢ at varicus
voltages between 1 kV and 7 kV. The results are .iste: .
Table 1 and plotted in Figs 1 and 2. There are two mar .ma
in the tan 8 vs temperature curves; the first, arcu:.1
50 °C, is a relaxation effect, and the second, arcund
80 °C, is a function of the solvent. There is a th.r!
maximum in the e-curves due to a change in the varrn:shn,
. The corresponding data for wet samples are in Table ..
o Figs 3 and 4. The curves in the lutter figures sn w 4.
éncrmous increase in ¢ at about 0 ¢C. The varia-. :
v’
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tan 8:¢with frequency at 50, 80 and [+0 OC 1s given
Table 3. Table % and Fig 5 show tne benavicur of a
sample, as far as loss is concerned, Juring the ~ ur
a wet-and-dry cycle. The measuremert «f capiacitar:a
different temperatures affords; a grd practical metn
estimating, for example, the servizeavi.ity of trans: -wa
insulation. A4 rough estimate 1s tuat a transformer
pacitance, suitably measured, cianges
less than 20% between 20 ©C and 50O “C. Measurements
tan & are, however, mu-h more Sensitive. The presen
of small inclusions in the dielectric increases the

usable if the ca

polarization and
exploration by a

levelcped at TSNIEL for molsture--cntent testing in wn:
easured at two freguerncies, 2 o/, a:
50 ¢/s. A good working rule :s tnat a transformer 1.
Serviceable if the capacitante at . ~/ 1S not mere ' ,:

capacltance is m

20% greater than

at 20 °C, When the dielectric 1s sc wet that cont.niue a-
pridging occurs, a very suitatle method is the .
measurement of effective conductar. e and -apacitan 3.
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produces a dispersive system suitab.e
variable frequency. A metnod has bee:.

the capacitance at 50 /s, both Meas .o

-

b
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SOV/144-5c-12-14/19
Uiucltancze Methods of Estimating Moisture in Electrical Insu..
A circuit suitable for portable ejuipment 1is the ,nra.e
Sensitive valve voltmeter whose basic cirecuit 15 Fip
The improved phase-shift control of Fig o has been
incorporated in the practicai arrangement of Fig 4. [..
Vector diagrams for Fig 6 are in Fig 7. Using a
120 microampere meter as indicator, the usefu! TdalLga
measurement 13 1-50 MA and 500-:+000 pF. Table 5 sn w=
Measured results for transformer cii having differe:t
proportions of well-dispersed water. The value of
I'ises very rapidly above a mc isture content of 0.0~ %.
There are 10 flgures, 5 tables and 5 Srvilet referer <

ASSU IATIUN: Kafedra dielektrikov i po.uprovednizo v, Kiyevs.iy
politekhnicheskiy institut
Y £ (Chair of Dielectries and Semicenducters, Kiye-
Polytechnical Institute)

SL M TTED: November 29, 195§ U//
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dinlectrics with hetarogensous out=-
ran na.2:83-86 '59.
(MRa 13:1)

Electric condnctivity o
nide finlds. Nauch.dokl.vya.shioly; enarg.

1. Kiyevskiy politekhnicheskly inatitut.
(Dielactrics)
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29,7800 (1035114211161 )
AT MORS: MNekrasov, M.M.; Kootsev, Yu.D.
P SR Non-Linear Ferro-El=ctric Systems with Various “urie Temperatures

P=nIODICAL: Ukrayins'kyy Filzychnyy Zhurnal, 1460, Vol. 5, No. 1, pp 7% -

TEXT: In the binary systems, the Curie point is not expressed very SHArp.LY
(there is only a Curle zone). This shows that an admixture of a ferro-electiric
component {l.e., BaSnO.) decreasess the ferro-electric properties (Refs. 4
Therefore, ternary systems were ~aken for investigation in this work (a (T1,
Sn, 2r) 03). On the basis of the ternary systems there are more possiciiities Lo X
produce e sharply nonhomogeneous inner fleld by means of selecting components
which coripensate the voluminal electro-striction in the case of a more favoratle
~acking of the system. This article investigates the properties of ternary sys-
tems pased on Ba (T10_75, Sng ZFO.I‘) 05, which under various :‘undét‘:lli)n.s Hn,zi,
prr-edures of burning can yield a max{mum of the dependence £ = P (t ! frm -4

t. 4+ 3°C. Even two temperature maxima of £ are possible. In tnls case (four )
a variety of semples) the first maximum will be at a temperature of - 40 . - 209,
tne second at 4 400 & 4 410°C. Apart from this, a certain increase ir. £ was notwd
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Non-Linear Ferro-Electric Systems with Various Curie Temperatures

at ¢ 88°C. In a lower temperature maximum £ reaches a valur of the order 1
At 5007C, £ reaches a value of the order of 1,750. At a higher temperature th. /
dielectric constant starts dropping. The dependence of di«. :ctric ~.nsta.” f

temperature was determined on a thermo-dielectric recorder by measuring i

rent which passes through the sample at a frequency f = 1,000 ¢/s. ‘The {err
-ceramic samples were placed in a TI -02 ("TH-02") type kiln and fastened %o .- .
less steel electrode holders. The measurements of £ and tg § [ABSTRACTOR'S5 N

th is the tangent of the angle of dielectric losseﬂ witnin the fleld .t . -
peratures were effected by a resonant method on the bridge RFT 100Z. The ii..
tric hysteresis was observed in samples between the upper and the :>wer “uri

point within the whole temperature range. According to the oscillograms of ..
dlelectric hysteresis a number of characteristic values were determined €
tive capacitance, differential capacitance, differential nonlinearity, nonlir-arm-y
of saturation and the effective nonlinearity. The investigation of tne reversi:
dependence of the dielectric constant of the tern&ry system was carried out wit
in a wide range of sound frequencies up to 2 ° 10 e¢/s. The highest chang= i1
the reversible dielectric constant (Ref. 2) at a temperature of 173 : 207 was
observed at the tension of the alternating field amounting %o 2,500 v cm ‘or.onne

BT T2
2R ) S,

5 L EIRY {
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Non-Litear Ferro-Eleetric Jdystems with Various Curle Temperatures

«181s L1 tne investigation conducted, it can be stated that the properties of tie
L2nary farro-electric system studied by the authors make it possibie tu use this
system fr practical purposes, as, for instance, for the stablilzation of tension,

a8 tlelectric amplifiors, modulators, etc. The system can be used within a wiie
teniperature range which is of great importance. Work on the investigation of tne VX
terrary and more complicated ferro-eiectric Bystems with a high nonlinear{ty {s

now ovelry, ~untirued at the Kafedra dielektrykiv { naplvprovidnykiv Kyytva'xkone
politeknnicnnono instytutu (Department of Dielectrics and 3emlconductors of the

Kiyev Palytecnnical institute). There are 3 flgures, | table and “ references
4 3oviet and | English.

AS30C IAT: N Kyyivs'kyy pelitekhinichnyy fnstytut (Kiyev P.lytecnnt-a. Institute)

SUUWMITTED May 191 1959
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ACCESSION NR: APLO2G29L 5/0139/6/000/001/0023 /0025

AUTHORS: Nekrasov, M. M,; Kletchenkov, 1. 1.; linkevich, R, A.

TITLE: Low voltage nonlinear resistance in doped eilicon carbide
SOURCE: IVUZ. Pisika, no. 1, 196k, 23-25

TOPIC TAGS: rosistance, low voltage resistance, low voltage nonlinear resistance,
silicon carbide, doped silicon carbide, volt ampere characteristic, chromium
boride, silicon, silica, beryllium oxide

ABSTRACT: Nonlinear resistance has been measured for the system 51CCrB,-51(810,,
Be0), that is, SiC with additions of CrB,-5i, CrBp-S10p, and Criz-Bed. amples
with contents of 1, 2, 5, 10, and 15% Crli, were obtained, and it was found that
with increase of CrB, content sbove 2% nonlinearity of the volt-smpere charscter-
istics declined, This is probably duwe to formation of conductive bridges of Cr8,.
The introduction of Si, S107, or BeO along with CrB, increased the electrical
resistance and made it possible to obtain nonlinear resistance with a coefficient
of nonlinearity as high as L (in samples that are highly moisture resistant and
heat resistant and that are very stable under operating conditicus)., The geasral

Card 1/ 2
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range of the nonlinear factor with these additions was 2 to 3.5. Best results
were obtained by adding about 10% of this bonding material to 5iC. Orig. art,
has: 3 figures.

ASSOCIATION: Kiyevskiy ordena Lenina politekhnicheskiy inmstitut (Kiev Polytech-
nical Institute)

SUBMITTED: 030cté2 DATE ACQ: 31Marél BCL: 00
SUB CODB: PH NO REF SOV: 000 OTHER: 000
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ACCESSION NR: AP4029149 5/0105/64/000/004/0080/0084
AUTHOR: Nekrasov, M, M, (Candidate of technical sclences, Kiev)

TITI.F: Controlling the temperature coefficient of resistance of semiconductors
SOURCFE: Flektrichestvo, no. 4, 1964, 80-84

TOPIC TAGS: semiconductor, semiconductor temperature coefficient, resistance
temperature coefficient, semiconductor resistance temperature coefficient

ABSTRACT: The well-known physical relations between thermal and electric
conductions of a solid body (semiconductor) are considered. Since electric
conduction depends on macroscopic defects, a semiconductor material may be
specially processed to obtain the desired temperature coefficient of resistance.
Thus, 1.5% zirconium boride introduced into Si powder and sintered with it at
1,400C results in a positive-temperature -coefficient (up to 180C) material which
can be used as a semiconductor barrotter (rated at 0.55 amp, 3-4 v). A TiO,
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barrier layer on Si results in a material whose temperature coefficient changes

signs at certain temperatures and at a certain applied voltage. Materials based

on SiC impregnated with cesium carbonate, on SiC with CdO+CuO, and on Ge are
also discussed. Such materials hold the promisec of new semiconductor devices,
such as barretters, overload protectors, precision linear resistors, etc.

Orig. art, has: B figures and 10 formulas.

ASSOCIATION: none

SUBMITTED: 08Augé3 [ATE ACQ: 01Mayb4 ENCL: 00

SUB CODE:_GP/ EC NO REF 50V: 003 OTHER: 001
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!

AUTHOR: Nekrasov, M. M.; Franchuk, A, N.
TITLE: Assessing the reliability of ceramic tube capacitors
SOURCE: IVUZ. Radiotekhnika, v. 7, no. 3, 1964, 371-375

TOPIC TAGS: capacitor, ceramic capacitor, ceramic tube capacitor, capacitor
reliability, ceramic capacitor reliability, KTK ceramic capacitor

ABSTRAGT: The disadvantages of the conventional method of assessing cecramic-
capacitor reliability {subjecting them to 500 v, at* 80:5C, for 2,000 hrs) arc
listed. A new method of capacitor testing based on detecting inhomogeneitics in
its dielectric is suggested. The degree of \nhomogeneity of the capacitor internal
field can be determined by measuring its absorption factor or tgc? . Absorption-
factor and loss-angle ve. temperature curves obtained from experiments with
KTK-type capacitore are reported (up to 120C, at frequencies up to 520 kc). A

Cord 1/2
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test lot of capacitors was divided roughly into two groups; (1) those with a "high
tg9 "and (2) those with a "low tgto .'"" Subsaequent conventional tests revealed
that all capacitors of the first group withstood 2,000 hrs at 500 v, while many

capacitors of the second group broke down after 1,000 hrs. Orig. art. has:
3f:gares and 3 formmlas.

ASSOCIATION: none

SUBMITTED: 03Junb62 ENCL: 00

SUB CODE: EC NO REF 50V: 005 OTHER: 000
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AUTHOR: Nekrasov, M. M.; Poplavko, Yu. M.

e e At ———— i i

TITLE: Pot;_xixiialitiel of using electrostriction in waveguide devices
SOURCE: Radiotekhnika i elektronika, v. 9, no. 2, 1964, 347-349

TOPIC TAGS: electrostriction, ferroelectric, ferroelectric ceramic, barium
titanate, waveguide, slot attenuator, electrostriction controlled slot attenuator !

: n elongation of over 0.05% was obtained in specimens of a solid
J:iiii:fl’rba:um zifconate or barium stannate in barium titanate under the
influence of an electric field of 10 kv/cm. A laboratory hookup representing a
superhigh-frequency electrostriction slot attenuator (see Enclosure }) was te.t.ed
at 9.4 Geps. Control of the through-signal power (sea curves) can be b:cg:;:;:l:ahd
by varying not only the attermation of tho electrostrictive element but
tho reflections from this element, Also, an AM of an shf signal by &
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sinusoidal voltage at 30 cps - § ke was experimentad with; the resulting modula«
tion {requency was equal to double control frequency, and the modulation
percentage was 50-60%. Orig. art. has: 1 figure.

ASSOCIATION: Kiyevskiy politekhnicheskiy institut (Kiev Polytechnic Institute)
SUBMITTED: 12Decb2 DATE ACQ: 18Marb54 ENCL: 01 i

SUB GCODE: GE NO REF SOV: 004 OTHER: 000
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AUmicR: Nagrasov, i, M. ; Poplavko, Yu. M.

P -

TITLI: Irvestigation of the disparsion of the dielectric constant o basium t.tac
nito furrvolectrtics in thae microwavo region Raport, Symposiun on Ferromaghotism ol
Furroeiactrictity ~.wld in Leningrad 3¢ May=8 June 13627

L. UnCD: AN SSOR. dzv. ser.fiz., v.28. no.4, 1064, 7.4-71G6

< .ctilcity, dielecturic dis;ersina, alerowave uicLuvciric uisper-
~.alectric dispersion, bariam titanate ceramic

. .c.ectric oonstant o! parium titanate cerapics anc re.at:d ferro-
Lilra. o oB S peasared at freguencies from 50 to i.b X 103 cycies/sec. The
Ciee s s -uremants wore performed LY the following four Mot g 1 measure-

mont of the 4. .mnedance of an “iafinite’ waveguice fillied wity - .o ferroclectric

matarad.,

: ..ment of the input tapedance ,{ a suhort waveguide s 27 ii.ed
with the maluraes investigated; measuremcat ! the waveliength in - Lersoa.ectiic
nlate, and toe reiation batween the standing ~uvo ratio an¢ tho t. b6 Of tue
plate; measarament of the insertion loss of a thin plate in a waveguide as a func-
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sicn of the taic .ness of the plate. Lunerimeantal detalls are dis. LSsed clrowlere
(YL.J.PupLAVKu,1Lv.vy*sh.uch.zuv.ﬂnd;o:wxhnika,L,83,1503; Tav. ki uved. poa s tedae, . ns
ta, 40,42 ,1552, Th.eksp.d toor.fi1z. ,43,000,10662; Radiotokhnika,hid,22,100d). No di-
sicctric dispersion was observed above the Curie point in bartum tiltaratc o {nooi-
ote soLtd solut.ons of barium zirconat2? and/or barium stannate 1. Lar:us titanate,
¢low taa Cur:c po.ut the dielectric coastant decreased with 1ACredsing Jrequency
cver the cumslote ..nge investigated. [a passing from 123 to 1610 cycies/sec tue C1-
«r.c con.tant decreased by a factor of 2.2 to 3.4 and the tangent ol the phase
weia oetwenn fio.d And polarizatkon) tncreased by a factor ol 15 10 4. The dus-

o
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-
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“y10n Was sirun,.y cependent on the manner tn which the matertial was prepared.
L iver. it waa ..t possiuie to obtain a barium titanate ceramic with a die.cctric

STl A C+” :ycles/sec less than 4.0 This result is in contradict:on with

.
:
Iiings of ’

- J.G.Pow.os and VW.Jackson (Proc.Insta.Elcctr.EngrS.,96,383,1;49) and A,
IR ST IN (iove .ol Pays. ,22,221,1950) Lut in agreoment witih those of G.A.uLipayeva
e GLIlSanavy (Z2lielsp.d toor.f:2z.,3G,525,1955), A F.Yatserio (Uch.zap.Rostoved.
./ .n-ta,43,87,1059) and L.J.Schntt (Z.angew.%ys.,9,307,1057) . Appi.cation ul a
e pusarizing fieic of the order of 10 «V/cm resulted in a decreaso ol outh the di-
¢lectric constant and tie phase angle. voriatio: of dielectric constant with the
poilarizing field was observad at iemparatures from 10 to 3UPC abLeve Ll Vasee puiat
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.n solld soiut.ons containing large concentrations of barium stannate or bariuno
sirconate in barium titanate. Orig.art.has: 1 figure.
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AUTHOR: Nekrasov, M. M. (Candidate of technical aciences); Yasytekly, B, Ya. 7

TITLE: New leﬁoelectrlo clements
SOURCE: Aviomatika i priborostroyeniye, no. 3, 1965, 57-68 4 9/]
TOPIC TAGS: ferroelectric crystal, ferroelectric material, single orylu), barium titanate

ABSTRACT: Ferroelectric elements used for brightness and {llumination time control must be
able to change their capacitance by at least a factor of 20 at comparatively low control voltages,
they must work at temperatures within the ~80 to +80C interval, have a working frequency
rangs from 1 to 20 kc, have a resistance of at least 100 Ohm, be mechanically stable, and

be humidity resistant. The commonly used (NH,CH COOH),;I&&)‘ monocrystals have good
electrical properties, but have a low Curie um&r&re (~ , are quite brittle, and must
be kept hermetically sealed. To overcome these shortcomings the present authors prepared
barfum titanate polydomain crystals made of chemically pure BaCO, and condenser TIO'&..
Their operating temperature is from -198 to +120C, effective ulldurity 35 - 40, re ive
nonlinearity 40 - 50, resistance is 1011 to 1012 Ohm; they are mechanically stable aad humidity
resistant. Capacitances of up to 1000 aF cea be obtaised with 5 - 7 mm3 samples. Orig. art.
has: 3 formulas and 2 figures.
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URG: raev rolytecnmac Inatitute (flyevskiy poiltexnnicheskiy institut)

“Ivoe: Noniinear negative resistances on tio vasis of dieiectric filmg

SUURCE: AN UkrSSR. Poluprovodnikovaya tekhrika i mikroelektronika (Semiconductor
gipicearing and microelectronics). Kiev, haukova dumka, 1906, 99-1X%

TUPiC TASS: wvolt ampere characteristic, electric rusistanco, dielectric material, pn
sunctich, tiyratron, niobium, niobium compourd, titanium, titanium oxide

A4LTHACT: This paper presents a preliminary study of metal-dielectric--netaa
structures nha it negative resistance at a certain voitage. Specinen. of meto. -metal
oxide-meLa; structures based on oxide films of Nb and Ti were obtained. The b
samples are obtained by thermal and anode oxidation of poiisaed plates of pure Nb.
ditn anode oxiaation, the oxide layers are tufticiently compact and homogeneous and
have film thicrnesses of 600 A to 1 The gsecund electrodes are obtainsd by vacuum
va,orization of Al, in, Ag, Bi, and Co. Wnen de vo.tage 1s applied, the Nb-Nb OS—Me
structure benaves as a dielectric up to a certain critical voitage {870 Fig. 1)z
30--50 V, deponding upon thickness, Vhon uneo critvical voitage i3 rea~ned, incomy.ete
breakdown occurs in the dielectric film, during wnich the voltage on the [ilm drops
to 2--3 V. Hysteregis is observed oniy in rare casevs. Tomperature studies of the
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obtained structures show that -t.ho rogion'o.f negative resistance is preserved to
*10C, unlike silicon pnpn devices (gee Fig. 2).
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3 - 70C;

6 - 140C

2 - 50C;
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Volt-ampere characteristics
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2.
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Orig. art. has: 5 graphs and 3 formulas. _
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ACC NR: AP6008116 ~ SOURCE CODE: UR/0139/66/000/001/0142/0148
AUTHORS: Nekrasov, M. M.; Samoylov, A. V. &S/

P———
ORG: Ktiv Polytechnic Institute (Kievakiy politekhnicheskly
institut

crystalline ferroelectrics of the pgg;um¢€I£anate ype

TITLE: Investigation of the giezoeleéﬁ?ic vonstants of poly-

SOURCE: IWVUZ. Pizika, no. 1, 1966, 1uéflu8

TOPIC TAGS: barium titanate, ferroelectric material, plezoelectric
modulus, termary alloy, temperature dependerice

ABSTRACT: The measurements were made on polycrystalline samples of
rectangular form, polarized in the direction of the z axis. Tne

sample technology preparation was described elsewhere (FIT v. 2, No.

8, 1681, 1960). The alternating fleld was applied in the same. direc-
tion. The resonance and antiresonance frequencies of the longitudinal
oscillations excited 1in the samples were measured with the aid of a
heterodyne wave meter. The measurements were made by both statlc and 2—
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dynamic methods, with the piezoelectric modulil perpendicular to the
polarization axir (djl) determined from measurements of 100 samples

of 30 compositions. The greatest pilezoelectric modulus was found to
ve possessed by the systems Ba(T1, Zr, Sn)o) and Ba(Ti, 91, Sn)OB.

[
A1l ternary systems with zirconium and silicon were found to possess 5
similar plezoelectric properties, zirconium producing a somewhat lar-!
ger plezoelectric effect than silicon. The strongest plezoelectric '
properties were found to be when the percentages of T4, 2r, and Sn :
were 0.85, 0.11, and 0.04 respectively for the zirconium and 0.9, |
0.06, and 0.04 for the silicon. The plezomodull d31 for the ternary | {

systems were larger than for barium titanate. No noticeable differ-
ence was observed between the results of static and dynamic measure-
ments. The static measurements were made on 15 systems of polycrys-
talline ferrocelectrics with 55 different compcsitions. In addition,
the temperature dependence of the plezoelectric modulus d}l on the

ceramic sintering temperature was investigated, and was found to in-
crease with increasing sintering temperature, up to about 1450C,
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after which no further increase occurred. The temperature of the
annealiny of the ceramic also exerts a strong influencz, since 1t
affects the character of the crystalline phase. Orig. art. has:

4 figures, 2 tables, and 1 formula.

SUB CODE: 20/ SUBM DATE: 22Nov63/ ORIG REF: 004/ OTH REP: 001
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AUTHOR: Bogggnovich, A. B« Kalabukhov, K. P.; Nekrasov, M. M., Sikorsidy, - A,

qyggprenko, V. G.
ORG: Kiev Polytechnic Institute (Kiyevs;dy politekhnichenkiy {nstitut)

TITIE:;/Electroatriction of dielectricg_:'

SOURCE: IVUZ. Fizika, no. 2, 1966, 92-97
TOPIC TAGS: dielectric capacitor, dielectric material, dielectric property, electro-
striction, electric polnrization, electric field

ABSTRACT: The purpose of the {nvestigation was to ascertain whether deformation in
an electric field and polarization are properties possessed vy all dielectrics, and
which of these properties plays the dominat role in electrostriction. The tests
were made on commé cial ceramiC dielec}z}gé@and on certain technical dielectrics such

as rubber, qggg};;’PLg>1glas;>Rochelle salt, and ADP. Altogether 166 samples were
tested, 88 of which were piezoelectrtc. The measurement consisted essentially of de-
termining the p-ofile of the sample pefore and after application of the electric
field, and hence the change in sample dimensions, with the aid of a profile gauge
(12P-17) accurate to 1.0 X 10°* mm at 8 vertical magnification of 5200. The tests
have shown that all the measured dielectrics can be divided into four groups, in
which the thickness of the sample (1) decreases OT (11) increases with applied volt-
age, (111) reversal of the voltage affects the change, and (iv) at lov voltages the

thickness rirst decreases and then with further increase in the field it begins to
\
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inerease. Tables of the relative changes in dimensions are presemted. The results
confirm the correctness of the assumption that electrostriction and polarization are
possessed by all dielectrics. In the case of polycrystalline ceramics, the polariza~
tion plays the major role, and the magnitude and direction of the electrostriction
are strongly dependent on the field. Tests were also made of the variation of the
rating of & capacitor under the influence of electrostriction, by applying to the
capacitor & dc field superimposed on & high- frequency (107 cps) field. These tests
have shown that with increasing applied additional dc field, the capacitance increases
first and then reaches gaturation or even decreases. Repetition of the tests under
different conditions has shown that, other conditions being equal, the capac itance
and the sign of the change depend on the composition of the ceramic and the technolo-

' gy of its preparation. It 18 alsc shown that the change in the capacitance is due
essentially to polarization and that the effect of electrostriction is negligible.
Orig. art. has: 5 figures, 2 formulas, and 2 tables.

gUB CODE: 20, 09/ SUBM DATE: 01Jul6h/ ORIG REF: 002/ OT™H REF: 003

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001136-



3 5153 L (0 22 11N ) B M

NS SRRTOERED 1 LM £X0 RN G| E 1 20 i1 MRS
I e R Eprepe— [ A | .-

"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

| RAGEERER 5 RECErN A 1 U DOOTN W R § 1A

ACC NR: AP7004270. OB SGURCE CODE: UR/0432/66/000/003/0047/0048 T

‘AUTHOR: Nekrasov{ M. M. (Candidate of technical sciences); Kutovoy, I. V.;
Osadchuk, V. [ "l )

ORG: NONL ' '

L ey - o

I
TITLE: The use of' avalanche transistors as inductance snalogs in circuits
\

SOURCE: Mekhanizatsiya i avtomatizatsiya upi‘avleniyn, no. 3, 1966, 47-48

TOPIC TAGS: germahium transistor, transistorized amplifier

ABSTRACT: A tranJAstor operating in the region of avalanche multiplication has been
designed at the Ktzev Polytechnical Institute for use as an inductive analog. The
alloyed-junction transistor, based on n-type germanium with a.specific resistance of
0.18 ohmecm, has been employed in a resonance asplifier circuit (see Fig. 1). The

"gig. 1. Resonance amplifier circuit
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amplifying stage consists of a PP, transistor and Rl-R resistors. The series .
resonance stage, which consists o} capacitance C, and a PP_ transistor, and which |
acts as an analog ¢f the inductive element, is connected 18 parallel to resistor :
R . Resistors Ry énd R, and potentiometer Ry deternine the operating conditions {
of the transistor.' It was found that with an increase in the emitter current the \
inductance of the transistor drops while its Q increases; thus by varying the d-c
supply of the trangistor the resonance fregquency of the circuit can be shifted and \
|

its Q controlled. Por Q of the order 54 at a resonance frequency of 640 kc, resist-
ance in the emitter circuit of the PP, transistor wvas equal to 1.5 kohm, emitter
current to 1.7 mamp, collector current to 2.1 mamp, and collector voltage to -12 v.
In subsequent testa, resistance in the emitter circuit was equal to 22 kohs, emitter
current to 0.24 memp, collector current to 0.42 mamp, and collector voltage to -15 v. !
As a result of these asasurements the resonance frequency wvas fined at 290 kc for

Q 30. For Q above 100, the circuit at firet becsuse self-oscillatory and then acted
as a rectangular pulee generator. The use of inductive avalanche transistors will
make possible the design of miniaturised resonance asplifier circuits as well as
sinusoidal eignal apd pulee generators. Orig. ert. hass 2 formulas and ) figures.
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Fig. 1. Frequency dependence of inluctance,
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