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o USSR/Physics - High-density currents . FD-986

Card 1/1 Pub. 146 - 10/20
Author : Lebhedev, S. V. :
Title : Phenomcné iﬁ.;élfram conductors Jjust preceding their explosion under

the action of a strong current.
Periodical : Zhur. eksp. i teor. fiz., 27, No 5 (11), 605-61k, Nov 1954 R

Abstract . For a current density of about j ~ 5 105 ampere/cm2 one observes anoma-
lies in the state of wolfram, which were discovered earlier for the case
of current densities greater than 5-10 ampere/cm2 (S. V. Lebedev and
S. E. Khaykin, ibid., 26 (1954), 629 and 723). When a current of about
5.105 ampere/cm? suddenly enters a circuit it is noted that wolfram does
not become fluid although its energy correspond.to the energy of the
liquid state. Indications of anomalous emission are observed simultane-
ously with indications of anomalous dependence of resistance upon energy.
The author considers assumptions concerning the character of the varia-
tions occurring in & metal when heated by a current of large density.
Five references (e.g. L. A. Ignat'yeva and S. G. Kalashnikov, ibid.,

2, 385, 1952).
Institution : Physies Institute imeni P. N. Iebedev, Acad. Sci. USSR

Submitted : January 1, 1953
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USSR/Physics - Electron emission FD-1892

Card 1/1 pub. 146-12/21

Author . Borodovskaya, 1, N., and S, V. Lebedev

Tizle . Dependence of electrical conductivity and electron emission upon the
ts belng heated by B current of 1arge

energy of & metal in process of 1
density

28, 96-110, January 1955

puring the heating of nickel conductors by & current of 60,000 to 5,000,000
arperes Pper square centimeter the authors cbserved & phenomencn of the same
character as wes observed earlier in wolfram DY g, V. lebedev and S. B

Khaykin (ibid., 26, 629, 1954 etc.). In the investigation of the dependence
of the resistance R of the conductor upon the energy E introduced into it,
they cbserved in the curve R = R () points of discontinuity whose posi-
tions in resistance and energy

~apiodical ¢ Zhur. eksp. 1 teor. fiz.

Abstract H

do not change with change ip the density of

the heating current (Wi, v, Au, constantan). Investigation of the emission
showed that the anomalously large emission from nonrupbured conductors can
decrease although the rate of energy onset into the conductor exceeds the

loss of energy at the temperature of fall in the case of stationary heat-
inz. The present data characterizing the rate of decrease of emission
after disconnection of the heating current. 12 ref.

Institute im. 1shedev, Acad. gei, USSR

Institution: Physical

gupbmitted 3 August 1, 1953.
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& i

PA - 2073
Reply to the Critical Remarks of I.F.KVARTSKHAVA concerning
some of our Papers.

OHK'S law by other experimenters is due to inductive distortions
of the oscillograms. Contrary to what KVARTSKHAVA says the
author actually introduced the correction for inductivity.
KVARTSKHAVA says that the author did not measure E and R
correctly, and that the energy surplus of the wire noticed in
the case of large J is connected with the macroscopic motion

of the metal and not with its interior energy. The conclusions,
however, arrived at by the author are confirmed by new data

according to which at j 2 5.106 A/cm2 the motion of the metal
up to the moment of explosion cannot destroy the constancy of
the cross section along the wire. If the current is switched
on at such values of E as are a little less than E, (the

significance of Ec is not given here), the explosion of the
wire no longer takes place and the wire disperses in droplets.

KVARTSKHAVA tries to explain the anomalies of the anode
current Ia by the ignition of the discharge. In the case of

the ignition of discharge, however, the increase of discharge
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Reply to the Critical Remarks of I.F.KVARTSKHAVA PA - 2073
concerning some of our Papers.

is limited by the properties of the exterior electric circuit.

Furthermore, KVARTSKHAVA declares, as the author believes with-
out justification, that the magnetic field of the ourrent i
which heats the wire is bound to shut off the anode current I
at the here applied ancde voltages Va < 1kV, if bo dis-

charge oocurs along the wire.

KVARTSKHAVA'S explanation that the anomelies of the anode
current are due to a diacharge and some other statements he
made do not agree with the author!s experiments.

Physical Institute "P.N.LEBEDEV" of the Academy of Sciences
of the USSR

Library of Congress
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P - 2661
Explosion of & Letal Due to an Eleczric Current.

ideas with conoclusions arrived at by other authors.

Conclusions: At current densities of j ~15.105 A/cm2 the
wires (4 £ 0,01 om) break after melting, and under the
influence of surface voltage small drops are formed. In the
case of larger j, however, dE/st is greater, but the surface
voltage for a given E remains unchanged. Here the energy E

is able to increase to such an extent already before breaking
that the metal is destroyed like by an explosion. Within
some microseconds the metal evaporates in form of a cloud.

If the current is switched off already before the wire breaks
and without a modification of J» no explosion occurs. The de-
struction of the wire then differs from the destruction

in the case of small j only in macroscopic motion. The wire
bends and explodes into small droplets. The melting wire can
therefore be destroyed by two methods:

a) Breaking into macroscopic particles by exterior forces,

b) Explosion and atomization of the metal by a modification
of the state of the metal itselr,

In conclusion the dependence of the resistance R on the
enexrgy E is discussed. (7 illustrations and 1 table)




H .

-—

507/56- 37-2-4/56
g, Loy Rodin, G- M.

park

24(7)
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wave gadiation of a Vacuul 5

TITLE: On the short-
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
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On the Short-wave Rudiation of a Vacuum 3park

beryllium filters;
ray oscillograph.
filter dimensions:

oscillograms. Three geries

under various conditions and by using the two above-mentioned
scintillators, and the latter are described in detail. The sec-
deals with temperature eveluetion. The

ond part of the paper

value obtained for electron temperature in
discharge in a vacuum was found to amount to 2,107
th measurements.
ature dependence of the intensity of the lines of multiple

evaluations agree wi

charged ions for

the curves from Al V to Al

recording: photomultiplier FEU-25 and cathode
Total sensitivity of the FEU: 10 &/lumen;
thickness 0.25 mm,
lators: tetraphenyl-butadiene in polysiyrene and CsI(Tl),
5 mm thick . The results are given in form

an electron concentration ne

CIA-RDP86-00513R000929020016-2
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diameter 18 mmj scintil-

of characteristic
of measurements were carried out

the case of a spark
OK. These

Figure 5 shows the temper-

= 1O1Belectron/cm3;

X are given. The position of the

curves shows to what extent temperature evaluation depends on

jonization - the curves
nigher temperaturesj to

2.105 Ok there corresponds
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On the Short-wave Radiation of a Vacuum Spark SOV/56-57-2~4/56

short discussion of the excitation mechanism, which might ex-
plain the spectral composition of the observed radiation.
There are 5 figures, 1 table, and 8 references, 4 of which are

Soviet.
Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR

(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

ASSOCIATION:

March 3, 1959

SUBMITTED:
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AUTHORS s 11'in, V, Ye., and Lebedevy, S. V.
" -/'-“’——_—~”"‘~’“' s ‘ X
TITLE: pestruction of the eleotrodes in electric discharges with

high current densities’

PERIODICAL: Zzhurnal tekhnicheskoy fiziki, v. 32, no. B, 1962, 986 - 992 -

TEXT: An attempt is made to explain the destruction of the electrodes at

current densities j>106 a/om2 as being due to the aotion of the Joulean
heat. In the first chapter processes in the discharge gap are studied
that are related to the area of the electrode spot. The formula

, 3/4 .
m = ?f%? 245%] for the amount of electrode material melted by Joulean
heat, assuming a stati
current pulse and for a capacitor discharge.

onary discharge channel, is specialized for a square
A and B are determined by

T
the electrode material. p(t) = § Iz(t)dt characterizes the discharge
' Q

pulse, With the aid of these formulas the experimental results of other
Card 1/2
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TITLE: Focusing of an 16;.beam in the field of a charged current-carrying ring.

.
\,

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 5, 1966, 960962

|
!
‘;
!
1
‘e
i
i
_ |
TOPIC TAGS: electron optics, electric field, magnetic field, space charge, ionized i
plasma i
ADSTRACT: TFrom a general argument based on previous theoretical work of A.I.Morozov
(DAN SSsRr, 164, No. G, 1363, 1965) on elcctric and magnetic fields in plasmas, the t
authors conclude that any focusing system containing both electric and magnetic fields|
will focus a low density beam with uncompensated space charge differently than it will}
focus a high density beam with compensated space charge (plasma) . This conclusion ta i
illustrated by calculation of the focal length of a charged current-carrying ring .
under the two conditions. The calculations are performed in the thin lens approxima- |
tion, i.e¢., it is assumed that the focal length is much larger than the radius of the & .-
ring. It is found that in the case of a low density bean with uncompensated spac? ’
charge the paraxial focal length is always positive, whereas in the case of a high
density beam the focal length can have either sign. The difference between the focal.-—

Card 1/2
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i

lengths in the two cases is due to redistribution of the electric field as a result oﬂ
the space charge induccd in the hipgh density space charge compensated beam. The ex-

pression derived for the induced space chargo density is independent of the density of
the beam. This means that if the density of the space charge compensated beam exceeds
a certain value, further increase of the density will not lead to further change in '

the focal length. Orig. art. has: 11 formulas and 2 figures. ;

SUB CDE: 20/ SUBM DATE: 05Juné5/ ORIG REF: 002/ OrH REF: 000
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AUTHOR: Lebedev, §. V, z5 :

O Atk b A6 4 T € it i

ORG: Physics Institute im. P, N. Lebedev, Academy of Sciences SSSR b
(Fizicheskly Institut Akademii nauk SSSR)

TITLE: On the finitial heating stage of exploding wites\

SOURCE: Zhurnal eksperimentai’noy 1 teoreticheskoy fiziki, v. 50,
no. 3, 1966, 509-511

TOPIC TAGS: exploding wire, diode, diode collector current, diode <
anode current, abnormal collector current, abnormal anode current

ABSTRACT: An experimental lovestigation was made of the phenomenon of
abnormally high collector currents in a vacuum diode with a tungsten i
exploding wire as emitter, Such currents develop when the emitter is |
heated close to the melting point by a high-power (108 amp/cm? or
higher) pulse, The collector current values may exceed their statfion-
ary incandescence values as derived from the Langmuir formula up to )
several hundred times, Systematic experiments were conducted to estab~;
lish the character of the phenomenon and its dependence on the condi- !
tions of the experiment. A special series of tests was arranged to [
exclude the fonization of tungsten vapors by keeping the potentials Y
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fThe presence of the inert gas decreased the Saturation current, The saturation !
! current under different conditions was calculated with the aid of the diffusion theory;
of B,Ya.Moyzhes and G.Ye.Pikus (FTT, 2, 756, 1960), and the results are compared with | .
the measured values, The measured saturation currents were us !
i lower than the calculated currents, This is ascribed to incre l
: concentration in the hot region between the electrodes as a result of thermal diffu-
: sion of the inert gas cesiunm mixture, Zenon reduced the satur
i did neon or krypton; this is ascribed to the fact that the atomic mass of xenon is

I
closer than that of neon or krypton to the atonmic mass of cesium,

A formula is derived
for the thermal diffusion ratio, and with the aid of this formula and the assumption i

that the observed deviations from the moyzhes~Pikus theory are due to thermal diffu-
sion, values of the Kr-Cs and Xe~Cs cross sections were calculated from the efggri- |
mental data. The Kr-Cs and Xe-Cs cross sections were thus found to be 8 x 10 and |
1,05 x 10™13 cmz, respectively, The authors thank S,I,Kutashev and V.I.Klinov for

assistance in constructing the apparatus and performing the measurements, Orig, art,
ihas: 11 formulas, 6 figures and 3 tables, (15}

[
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PERIODICAL: Zhurnal tekhnicheskoy fizikiy 1960, yol. 30, ¥o. 10,
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Surface Ionization of Cesium During Its s/057/60/030/010/012/019
Diffusion Through Porous Tungsten BO13/B063

and 6. The dependence of the saturation temperature on the current den-
sity is shown in Fig.7. All these Figures also contain comparative dats
from Refs. 4 and 5., The authors’! studies have shown that during the
diffusion of cesium vapor'through porous tungsten, surface ionization
is practically perfect at the proper temperature. The temperatures of
saturation are higher than in the case of ionization on smooth emitters;:
At a current densgity of 10 m7/cm2, temperature changes by’vBO C, but at

for four values of cesium-vapor consumption is illustrated in Figs.H (/\/

a current density of 0.25 ma 2; it changes only by ~-50°C. The authors
thank I. I. Bondarenko, Doctor of Physical and Mathematical Sciences,
Professor N. I. Ionov, and E. Ya. Zandberg, Candidate of Physical and
Mathematical Sciences, for discussions. There are 7 figures and 5 ref-
erences: 1 Soviet.
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AUTHORS: EEBEEEIL_EL_Ef:j gtavisskiy, Yu. Ya., and Shut'ko, Yu. V.,
TITLE: Surface jonization of cesium during giffusion of its vapors

through porous molybdenum

PERIODICAL: Zhurnal teknnicheskoy fizikiy Ve 24, NnOs 9, 1961, 1148-1149

TEXT: The authors studied the temperature dependence of the surface

{onization of cesium during aiffusion of its vapors through porous

molybdenum plates (thickness 1 mm, porosity 30%,

The temperature of the jonized surface was con

The temperature dependence of the lon current density wes gtudied for
show the resulis.

current densities of 0.015 = 16 ma/cmz. Figs. 1 and 2

Results reveal that practically full jonization takes place during diffusion
of cesium vapoT through porous molybdenum of porous tungsten. Full
jonization is achieved in molybdenum at much lower-temperatures than in

With an ion current density of 15 ma/cmz, this temperature

tungsten.
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difference is about 20%c, It is explained by & difference in theevaporation

heats of cesium from tungsten and cesium surfaces and different mean

1ifetimes of cesium atoms on the ionized surface. The authors thank A. I.
Leypunskiy, Academician of the AS UkrsSR, I. I. Bondarenkd, and N. I. Ionov,

for discusstoms. Further, they thank Yu. A. Eyduk who supplied the porous V)<////
materials., There are 2 figures and 2 references: 1 Soviet and 1 non-Soviet.

The reference to the English-language publication_reads as follows: W. B.
Nottingham, Cesium plasma diode as & heat-to-electrical power transducer.

Uppsala, August, 1959.
SUBMITTED: March 20, 1961

Fig.1. Dependence of the ion current on the temperature of the porous
molybdenum surface.

Fig.2. Dependence of the saturation temperature on the current density.
Legend! (1) Caloulated by & formula for smooth tungsten suggested by
Nottingham, (2) values measured by the authors for porous molybdenun, (3a)
values measured by the suthors for porous tungsten, (3b) values measured by
Yu. Ya. Stevisskiy and S. Ya. Lebedev (znhTF, XXX, no. 10, 1960).

Card 2/3

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-0°513R000929020016-2"



"APPROVED FOR
REL :
—— sL e "-'.—.‘-;:f;:“-,-'-;-.;s‘g_._'_E.u.A-;s.E. 08/31/2001 CIA-RDPSG 00513R0
ST - 00929020016-2

L ) i e

(£ EARET

2o - 28
B104/B125

10,2000
(. Y30
AUTHORS 3 Lebedev, 5. Ya., gtavisskiy, Yu. Ya., Bondarenko, I. 1.
Jev, 9. Aes takhanovs 1. P., and StumbuT, E. A.
TITLES | Plasma oscillations in ion-beam neutralization
PERIODICAL: 7hurnal gekhnicheskoy fiziki, V- %1, no. 10, 1961, 1202-1208
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Y50° Equations of motion and continuity for electron

For the potential ¢ in the interval 0{;15;00,
electrons and ions do not reverse the 4 i i
d@/dx = 0. (The conductor gurface lies in th e.) The jinequal-
ity v1o< 2,4 nolds for the velocities. If ap/ax 4 0 on the conductor

gurface, the admissible velocity rangé, in which no reversal of the direc-
tion of motion will occur, is smaller. 1f the electron and ion currents

in plasma do not compensate each other, 8 steady, periodically distributed x

studied.
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Plasma oscillations in... B104/B125

charge will occur in the plasma. The period of charge distribution, the
velocity and the acceleration of electrons in this spatially periodic
charge are studied. Theoretical results were experimentally verified by
measuring the electromagnetic radiation emitted by the eledrons while
traveling through the periodic charge. The experimental setup is shown

in Fig. 2. Positive cesium ions reach the operating part from the in-
candescent tungsten plate 5. Grid 3 accelerates the ions and simultane-
ously emits electrons that neutralize the positive ions. The potential

of the ion source relative to the earth ranged between O and 10 kv. Grid
3 had a zero potential. The emission of electromagnetic waves was
measured with a radiotechnical ijnstallation. Very high-frequency oscilla-
tions were produced between 80 and 120 Mc/sec, and between 126 and 200
Mc/sec as dependent on the current density and ion energy. Experimental
results are in good agreement with theoretical data. Professor

A. I. Leypunskiy is thanked for his interest, and S. I. Chubarov for
advice.: There are 4 figures and 11 references: 6 Soviet and 5 non-Soviet.
The three most jmportant references to English-language publications read
as follows: J. Feinstein et al., Phys. Rev., 83, 405, 1951; H. K. Sen,
Phys. Rev., 99, 849, 1955; P. L. Auer et al., J. Appl. Phys., 30, no. 2,
161, 1959. x
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SUBMITTED:: December 19, 1360
Fig. 2. Diagram of experimental arrangement.

Legend: (1) compensated ion and electron beams; (2) antenna; (3) neutral-
izing grid; (4) screened grid; {5) iun source.
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Measurement of ...

tungsten surface. The device now described is illustrated in
Fig. 2. It is {found that the ion current is a lincar function
of the vapour @ ecssure and is in agreement with theoretical
considerations. There are 3 figures.

SUBMITTED: May 26, 1961
Legend to Fig. 2: 1 - tungsten anode; 2 -~ measuring part of the ./T’
cathode; 3 - cathode guard rings; L - vacuum seal; 5 - kovar s

ring; 6 - glass—to-metal sealy 7 - kovar holders; SH - battery

supplying the tungsten anode; A ~ ammeter for measuring the
filament current; E;a -~ battery supplying potential difference

between the tungsten wire and the outer cylinders.
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AUTHCR: Lebedev, S.Ya.; Staviseskiy, Yu.¥a.; Shut'ko, Yu.¥.

’ - U ,
TITLE: Cathwie spattering by bombzrdment with accelerztcd cesium ione fieport, 5 ;

Tenth ConZerence on Cathode Blectronics held in Kiev; 11-18 Hov 19627

SCURCE: AN 983R. Izvestiya,., Seriya fizicheskaya, v.28, no.9, 1964, 1438-1480 o

TOPIC TAGS: cathode sputtering, cesium ifon beam, nickel, titenium, niobium, plati-
num, carbon, molybdenum, rhenium, tungsten, tantalum, iron, stainless steel

ABSTRACT: .The cathode gputtering coefficients of Ni, Ti, Kb, Pt, C. Ho, Re, ¥, Ta,-

Fe and stainless steel hombarded by 2 to 10 keV cesium ions were measured at tem-

peratures from 700 to 1100°C, and the results are presented graphically. The cesium
tons were produced by surface ionizatiop of cesium vepor traversing hot porous tung-
sten in en ion source previcusly described by two of the suthors (Zhur.tekh.f1z.3Q,
1222,1960), The ion current was not measured, but was calculated by the v2/3 jaw

for space charge limited currents between infinite plane electrodes. The applicabi-
rity of this law to the dgpecific conditions of the experiment was tested by coamput-
ing lon trazjectories and by suxiliary experiments in which the beam was caught in a
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‘Faraday cup and the cugeent Reasured. The formula was
Tent within 10%, Strips (1 x 10 x 0,95 m :
~ .’itaneously and the sputtering coefZicients were obtained by. 4 -3
before and after bombardment. The sputtering coefficients inoreased with increasing |
cea’#um?fién‘:eix'e‘rzy;:;,b_t_x?.f;r_ea__cl;q@,,_eatumttoﬁgvaluésia‘t -7 -t09 keV. The sputtering fac=|
‘tors ‘2lso increased with increasing temperature. The increase with temperature wag |
‘more marked &t the higher cesium ion energies and for the more easily sputtered ma-'
terials. At fixed temperature and cesium icn energy, the sputtering cooffictlent ge-,’
nerally decreased with imoreasing heat of dublimation of the material. '"Ip concly~:

sion, the authors thank Academician A.I.Leypunsldy of the USSR Academy of Sciences
and Professors M.A.Yeremeyev and N, E.Ionov for valuable discussions," Orig.art.

has: 1 formula and 5 figupes. J
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made on the basis of the diffusion theory (B. Ya. Moyzhes, G. Ye. Pikus. Fizika tverdorc
tela, 2, 756, 1960). The introduction of ncon leads to a parvallel ghift of the - -+ oward
gmaller voltages. In an arc mode the short-circuit curvents also decrease. Two cther graphs
show the volt-ampere characteristics at cathode temperatures from about 1470 to 1900K for
cesium pressures of 2.8’ 10! and 2 mm Hg, respectively, for pure cesium, and at neon
pressures of 0.27, 0.71, 3.37, and 39 mm lig for a cesium-neon mixture. Table 1 shows the

i‘pNe, ) pNe' ‘pNe, .\_"
jmm Hg I, a/cm-2 v,v mmHg L a/cm2 V,v mmHg [ a/cm2 v,v

0 1.54-10 0.097 2.98°10 0.075 3.76- 10 0. 095
4.64-10°1  0.117 2.74-10 0.173 3.02-10 0.19
4.55°10"1  0.286 ' 2.28°10 0.296 i2.19-10° . 0.275

0.71 3.37 -

9.62:10"1 o0.121 1.81°10 0.341 1.925-10  0.363

9.62-10"1  0.242 1.67-10 0.462 1.15-10 0.508

9.34-10"%  0.352 1.18-10°1  0.517 4.09-10"1  0.616—

0.27 8.05-10°1  0.503 8.8710"1  0.56

5.83-1071  0.55 ' 6.75- 1071  0.594 5.07-10"1  0.128

4.795°10"1 0.594 5.3-10-1  0.665 39 7.55:10-1  0.19
6.25°10~1  0.236
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“ACC NR: ADG021220°
output parameters of the converter at p(Cs) =2 mm Hg and cathode temperature of 1900K with+
out neon and in 2 cesium-neon mixture when the value of the current through the converter |

e exceeded 4° 10~} a/em?. At low cesium yapor pressures (about 9.8.10~1 mm Hg) additions

- of neon lead only to a decrease in the saturation current. In the region of high cesium vapor
pressures (about 2 mm Hg), small additions of neon shift the volt-ampere characteristics
toward large output voltages. When the ncon pressures are close to and higher than the
cesium pressures, the volt-ampere characteristics shift into the region of small output
voltages; the output power drops as a result of the decrease in the current and the voltage. ;
Similar results have been obtained for other inert gases clsewhere (Ye. S. Bekmukhambetov,

o vu. K. Gus'kov. 8. va. Lebedev. Zh. \tekhn. fiziki, 35, No. 9, 1707, 1965). Orig. art.
- has: 5 figures, 1 formula, and 1 table, [26]
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TITLE: On the Cause of Fatigue and Creep of Metals {O prichine ustaicst;
i polzuchesti metallov)
2
PERIODICAL: Tr. Leningr. politekhn. in-ta, 1953, Nr 4, pp 138153

ABSTRACT: The failure of a polycrystalline substance is considered as a p:¢
cess of severance of interatomic ties by stresses caused by externa:
forces, as well as by {emperature oscillations of the atoms ard
mechanical vibration of microvolumes of the stbstance. The has’c
nature of fatigue failures is explained in terms of the interference <f
local vibrations (the peaks of the vibrational stresses are added '
the basic stresses). Creep failures are related to local temperature
fluctuation. The author attempts to establish a qualitative corn-ch.or
between creep and fatigue phenomena by referring to the influercw ci
the temperature oscillations of the atoms on the strength. The hvpoir
esis on fatigue failure proposed here lacks substantiation. The ¢y am.o
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Akademiys nauk SSSR. Institut metallurgli tweni A.A, Baykova

PEASE I POOK EXPLOTIATICS

Ustalost' metallor; materialy soveshchaniys po ustalostl metallow 22-2k
sentyadbrys 1958 g, (Patigue of Metals; Naterials of the Confwrence on Patigue
of Yotrals, September 22-2h, 1958) Moscov, 1960. 157 p. 3,500 coples printed,
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2590 8/123/61/000/013/001/C25
107400 . A052/A101
AUTHORS: =~ Lebedev, T. A.; Kolosov, I. Ye.
TITLE: Fatigue test of steel annealed samples in a state near to maximum
hardening

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 13, 1961, 15, abstract
13A119 (‘Nau.chno-tekhn. inform. byul. Leningr, politekhn, in-ta,
no. 5, 1960, 56-61)

TEXT: The effect of training on the fatigue strength of XBl (xve), Y104
(U10A) and 650 (65G) steel under conditions of a nearly maximum hardening has
been investigated. The samples, which withstood 5-10 million cycles at the™
fatigue limit stress, have been subjected to a gradual increase of the load
after a certain number of cycles. After the load causing destruction under such
conditions has been determined for each grade of steel, a continuous training
has been carried out at this load. It has been established, that at a stepwise
inerease of the load the training raises the cyclic strength by 40-50% over the
fatigue 1imit. The magnitude of hardening depends on the training stress level,

[Abstracter's note: Complete translation] V. Kolesnik
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AUTHORS ; Ivanova, N.V,, chedevt_g;A¢_\

TITLE: On the problem ofithe nature of phase transformations
in metals and alloys

SOURCE Leningrad, Po]itekhnicheskiy institut, Trudy. no,219,
Moscow, 1962, Mashinostroyeniye, 108-114

inherent property of certain metals,
it has been implied by some workers that transformations of this

type cannot occur in absolutely pure metals, Based on
theoretical considerations and critical examination of established
. facts the following postulates are formulated:

’ 1) Any phase transformation associated’ with a change in the .
crystal lattice of a metal takes place in a step~-like fashion,

one microvolume embracing a definite region of the crystal lattice
being transformed at a time. 2) An isothermal transformation
takes place under the action of foreign atoms diffusing into the
original lattice, the formation of a saturated solid solution

being a necessary condition for the onset of the transformation.
Card 1/2
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8/137/62/000/011/028/045
.A006/A101

I AUTHORS:; Lebedev, T, A,, Kolosov, I, Ye,
= '-u'-"——/
: TITLE: Fatigue tests of quenched steels

PERIODICAL: Referativnyy zhurnal, Metallurglya, no. 11, 1962, 67,

abstract 11133 (In collection:"Tsiklich, prochnost! metallov", ‘
Moscow AN SSSR, 1962, 42 - ¥7) : -

TEXT: The authors studied the behavior in fatigue tests of instruments
steel grades Y 10 A (U10A), XB T (KhVG) and 9XC (9KhS). The specimens were
subjected to conventional or isothermal quencning from 780°C (steel ULOA) 830°%C
(steel KhvG) and 870°C (steel 9Kh3), and tempering at 180°C for 1.5 to 2 hours,
R’ of the specimens was GO - 62. The tests were performed on bracket machines
B%-8 (VU-8) at a speed as high as 2,700 rpm. 0 could not be established at

the stresses used (from 120 - 130 to 65 - 75 kg/mme). The specimens broke down //

“aftér many millions of cycles, The results of the tests show that a continuous
relationship exists, within a range of 500 - 1,000 million cycles, which is ex-
pressed by a straight line In Jogarithmic coordinates. Tests with recordlng of

Card 1/2

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020016-2"



-2
- 3R000929020016
ED FOR RELEASE: 08/31/2001  CIA-RDP8G-0051

&ﬂ3n%a@o@©1b©2&©45
Fatigue tests of quenched Steels ADO6/A101
the curve op

deflection changes during the
that there ap

brocess of the
€ some diffep

cyelie effect, show
ences between ‘uenched steels and ductije materialg
in the pProcess of fatigue failure,
I. 3trebkov
[Abstracter's note;

Complete translation]
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3/137/62/000/012/054/085
A006/A101

-

AUTHORS Lebedev, T. A.» Marinets, T. K., Yefremov, A, I,
o — .

TITLE: Investigating cyclic strength of metals by the method of recording
fatigue dlagrams

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, lOH,'abstract
121638 (In collection: npgiklich. prochnost’ metallov", Moscov,
AN SSSR, 1962, 141 - 146) :

. TEXT: Tne authors investigated the cyclic strength of metals by record-
. ing fatigue diagrams. The investigations vere made with specimens of annealed
~ed copper (M2) (07 8.9 kg/mm2), technically pure Fe (07 21 kg/mm?) and Ti
alloy, containing 2.5% AL (0, 3 kg/mme) . In-the fatigue tests & device was
used for recording the deflection of a bracket specimen; 1t was thus possible -
to record automatically the curves of varying deflections of the specimen in the,
fatigue process, directly during ‘the test. These tests revealed some peculiar-

ities in tne behavior of the materials {nvestigated during the process of their = )
cyclic 10ading. Fatigue diagrams iliustrate the development of cracks during -

L
~—
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8/137/62/000/012/G54/GE5
Investigating cyclic strength of... A006/A101

the second stage of cyclic loading. They show that the fatigue crack develops

initially very slowly and only at the end of the second stage 1ts development

is considerably accelerated. The speed of the crack propagation depends mainly

upon the magnitude of alternating loading. The data obtained are in a satis- _

factory agreement with the curves showing the growth of the fatigue crack, ob- . /

tained by A. Forest on annealed steel specimens. The authors recommend the use /

of the proposed method for investigating the fatigue strength of metals for a L
" large-scale material range. There are 8 references.

Z. Fridman

" [Abstracter's note: Complete translation]
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5/124/63/000/C01/070/080
D234/53508
- LUUHOERS . Lebedev, T..a., tarinets, T.K. and Yefrenmov, a.li.
evedev, Lo
TITLL: Investigation of cyclic strength of metals by record-
ing the fatigue graphs
PERICDICAL: Referativnyy zhurnal, ielhanilks, no. 1, 1963, 75,
abstract 1V582 (In collection: 'siklich. prochnos
metallov. M., A3 335R, 1962, 141-146)
THX Using a specic ]. instrunent (see in collection Issled.

.- po zharonrochn. splavm. v. 5, M., A 5832, 1959, 143-149 - kinllekh.,

: 1961, 1V303) the variation of static deflection of a cantilever speci-

- men was continuously recorded in durability tests. ilew data arc oo-
tained on development of fatigue damage in the proccss of tesdtl
accuwaulation of damage, ..ta.rtlnf' vith the first cycles of the 'CLOL,
was detected. The authors show the irreversible charccter of damage
accumulation after a certain number of cycles,: wnich oscillates with-
in a wide range for different metals. For instance, the number of

Card 1/2
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Investigation of cyclic strength ... DZgﬂ/ugoé /o01/070/

cycles for initial formation of a fa tigue crack is 2% for 39 steel,
30% for titanium and 975 for austenite stecl (% of the total numbar
of cycles before breakdown). 8 references.,
[ abstracter's note: Complete tra anslation /
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An investigation of the durability and plasticlity of
evealed that its coarse grain prolongs the durability
in some cases, shortens it 1in others and leaves 1% unchanged in still
others. It was also found that the durable gtability and plasticity
of the Qteel are to some extent determ%&ed by the t1tanium-carbon

2 > 4 - 5 tends to reduce the

1, coarse-grained
carbon ratlo, arsenlc,

ABSTRACT:
¥18H9T steel T

ratio (&%) in the steel. A ratlo of 2=

Cord 1/2

APPROV : ' 016.2"
ED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929020016-2"



"APPROVEDFORRELEASE 08/ 31/2001 CIA-RDP86-00513R000929020016-2

N o B

ACCESSION NR: AP4010069 -

durability and plasticity of coarse-grained steel. The durable plas-
ticity of coarse-grained steel is considerably shorter than that of
fine-grained steel. An inerease in the titanium content of coarse-
grained steel reduces its deformation capacity, but fine-grained
steel, whether produced commercially or in laboratory, is not affec-
ted by excessive titanium. Such low-melting impurities as lead, tin,
antimony and arsenic, even in small quantltlies, have an adverse
effect on the heat-resisting properties of austenitic steel. Labora-
tory-produced steel 1s found to be more durable than commercial steel
because it contains fewer impurities. The use of very fine-grained
steel for durable products to be used at high temperatures is undesir-
able. Fine-grained steel becomes brittle at room temperature after
prolonged aging at high temperatures. Orlg. art. has: 2 figures and

1 table.
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ABSTRACT: Evaluation of individual contributions to the lose in work capacity of
materials is hased on the assumptions that: 1. these losses at individual temperature
levels are independent; 2. the time (o failure is independent of the number of cycles;

3. damage to the material accumulates gradually; 4. within 2 definite temperature
range there is a linear dependence between: 2. stress and time to failure for a constant

temperature, and b. temperature and time to failure for a constant stress. EI661

alloy was subjected to cyclic strength teg{tmg at constant temperatures of 800 and 900C

and under a continuous temperature change over a 16-minute trianguiar cycle in the

800-500C range. There was & 15% variance between experimental and calculated data.
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