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AUTHORS: Yermakov, S. M., Zolotukhin, V. G,

TITLE:s Polynomial Approximationsphnd the Monte«Carlo-Method

PERIODICAL: Teoriya veroyatnostey i yeye primeneniye, 19€0, Vol. 5,
No. 4, pp. 473-476

TEXTs The authors propose an improved Monte-Carlo method for
calculating multiple integralalf’l'he improve~ent is carried out by .
reducing the dispersion, whereby the mean quadratic error is re- \K

duced for its part.
Let D be the domain of the k-dimensional Euclidean spacej

f(Q) € 1’12) § ‘fo(Q)’ ‘P1(Q)’ sesy (fn(Q) € L%, where

Oforifj & =0,1,20.00,n
1§ @ 000 w-§
D 1 for 1 = § J = 0,1325¢00ey n .

The linear combinations of the ?’ (Q) form the subspace

2 2
L D,n+1 C Ly - If the determinant W H(Q » Qpy oen qn) =
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Polynomial Approximations and the Monte-furlo Method

- det @ (q)s P,(q)y «oer ®(Q) ||‘; is different from 0, then

it holds the approximation formula
det l_f(Q)s ?1(01)1-'-! ?n(Qi) " 2

114'1(Q » Qqreees Q;’
If f(Q) &€ LD neq o then the remaining term is equal to zero.

Theorem 1: If Q ’ Q1, ooy Qn are random points of the k~dimensional

Euclidean space, the probability density of which F(Q » Quseees Qn)
1
is equal to _T;-:—TTT n*1 (Q ’ Q1,.=., Qn), then the mathematical

expectation of the random varzables

(2) § £(Q) ¢,(Q) dax

9(009 Qs wuey Qn) - det n f(qi)’ ?1(Qi)’ '”’q’n(q“) "2
wn+1 (Qo""’ Qn)
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is equal to £(Q) ¢ (@) aq
ol .
Theorem 2: The dispersion of the random magnitude e(Q Q Qﬂ) i
0’ 1!""! 8

2
D O(Qo,dl, Qﬂ,) = gfz(q)dq - Zn K 2 Where
D i=o 17
xi-éf(q) ?i(q)dq, 1=0,1,2, ...,n .

The

espe:fﬁica;ion o:‘ the improved method based on these theorems j

the systeg avorable, if the Fourier series of £(Q) with r ms is
{Cfi} converges quickly to f(Q) in the mepn respect to

The authors thank G. J. Marchuk and J. M. Sobol!
There are 3 references; 1 .

Soviet, 1 English and 1
SUBMITTED; July 14, 1959 Heroen:
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33002
5/641/61/000/000/029/033
B102/B1%8
Ré. 22485
AUTHORS : Yermakov, S. M., Kolesov, v. Ye., Marchuk, G. I.
C_._,_—-———_'A
TITLE: A numerical method for solving the Schrodinger equation with
a blurred potential
SOURCE : Krupchitskiy, P. A., ed. Neytronnaya fizika} sbornik statey.

Moscow, 1961, 314.- 323

TEXT: If square-well potential or oscillator potential are assumed in
ghell-model calculations, the problems can be solved analytically. The
results, however, will be in vworase agreement with experiment than for

blurred potentials. A method is described for calculating both the ,/kl
nuclear energy levels and the cross sections. The potential V(r) can be !
any shape, and have a zero gingularity. In soattering problems it may be
complex, In the usual way the boundary-value problem

‘—‘-’%‘,;(;’-)- 4 B(ryu(r)=ntu(r)
. _Au’(0)==0. u(0)=0

!
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A numerical method for solving... B102/813%8

is assumed %o have a non-vnniahing eolubion, and

e aiee e
e b o T

e YU 111 1 ' l(l+l) '
Bl’r)-— —U(r)%—YT,,Ti';‘ ,"T‘“ “ 2)

U (ry="25V () %’=-2{1"~IE| E<0.
"For r-se, B(r)-20. For T %, the solution of Eq. (1) diminishes

exponentially and at r = H, d_ax_f‘_r_z = -uu(H). So from (1) the system of l/Y

linear algebraic equations ,.,_wpﬁui S
' HI‘JhI"— _“u.’h')u‘ 4 u,rzO .
fz‘ (B 2. x’h’)u‘+u‘,,n0 ({=23..40 (YR IR G
2uy. ‘+(B h— 2 — wiht— 2»h)up = 0.

that the determinant of this
jg obtained, where h = H/n. x is chosen s0 oterminant of 4
gystem will vanish. (p n = 0). D, can be calculated with

formula:D, , = 0, 40y - D, 4 (1 = 1,2.,.n~1)
Card 2/6
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$/641/61/000/000/029/033
A numerical method for golving... B102/B138

2 22 ' .
D, = 2y Dy = 0, - 2xhi 6, = Byh" - 2 - w'hy (1 = 1,2...n). D _y do the

gub-determinant when jhe first j rows and q°lumxxa are deleted. The purely
mathematical peculiarfities of this method are discussed and, as an example,
the greateat root of # ig calculated numerically. for

- 146.4717 - 2/1° for T4 1
B\r) =,
l -2/1'2 for r>1.

L
and a nucleus with A~240 and 1 » 1. Then the method is npplied for
calculating neutron scattering cross sections.. The Schrodinger equation

This holds for a aquare-welll potential

for the radial part of the neutron wave function is written as \/Y
—-—'d':,y) + [R'-—f——(—l;-"iil]u(r)é Uiryuirn, 8

vin=2Ve), B=FEE>C |

the potential V(r) may contain a spin-orbit term. ‘For r = H, IV(H)i ¢ £, for
T 00y v(r) »0. With the conditions u(0) = O and

-
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A numerical method for solving... B102/é1§é fo00/025/03
du(z)) A(H) th ‘ .

T el = Au(H) e problem ia reduced to the boundary problem

(th' —uy+uy=0, ;
“‘_1+(S‘h’ 2)u‘+a‘.l—'0 (‘ﬂ2p 3, .-0|ﬂ"l). (ll)
2u,,_,+(S h3— 24 2h2) u, =0,

S(r) R LEED U(r) P \/r

. e - Rl
and the determinant A = 0 is found by using the above recurrent foroula:

Ai wA_ b;_» (i=2,3...n-1);A°-1,A1nw

1’
A= (25220, ]. (13)
1f V(r) 1s complex, S(r) = s( )(r) + is(z)(r) A e A1 + 1.2, A =P +1iQ
and w = p + iq.
Card 4/6
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A numerion) method for solving. ., 31/531{«151/000/000/029/055

g p‘ - I—’P‘ 3""7‘Q|_,, |
l==l;:Q( =Q at+qP, o } . (]7)
T Q=0 Qmg, iy

Pi=SI" h’_z. = Siops
S =23,y

R R
", | ’\n-:‘-&-"\’-pﬂ,
= oh [0 PaiGo y—q, P
w [2* BT ]
\\ . i
\__‘_.._

1 = 2, and the potential 19 real,

(19)

results,
Py=p . p _ . -t
pOD P—-pop' qﬂ]""2}

Q= =90 Q,~M,+%p. . (wa)
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if it is compiex, (.30 = Soh2 - 2 - 2hn, P, - 8(1)h2 -2 - Zhni,
- q, = ng n? - 2hn,y m= x, + inye A numerica? exanple is calculated for

a Woods-Saxon potential and compared with experimental datan. There are

4 figures, 3 tables, and 13 references: 6 Soviet and 7 non-Soviet. The

four most recent references to English-language publications read as

follows: D. J. Hughes, R. B. Schwartz, Neutron Cross Sections. B. N. L.

N. Y. 1958; H. C. Bolton, H. I. Scoina. Proc. Camb. Phil. Boec. 52, 215 /
|

(1956)3 M. walt, H. H. Barschall. Phys. Rev. 93, 1062 (1954); J. R.
Beyster et-al. Phys. Rev. 104, 1319 (1956). T
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YERMAKOV, S.M,
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Exact evaluation of the remaipders of formulss nf mechsnical

cubsge and multidimensional interpolation. Dokl, 3
n0.2:73-76 F 162, P ) M ES&(’E}}IRX 1532)
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YERMAKOV, S.M.; ZOLOTUKHIN, V.G.; FETROV, E.Ye,

’”""’“WIW i
Calculating the passage of neutrons through a plane polyethylene
layer, Atom. energ. 15 no.3:253-255 S 163, (MIRA 16:10)

(Neutrons-~Capture) (Shielding (Radiation))
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_YERMAKOV, S.M, (Moskve)

Interpolation over random points, = Zhur.vych.mal.i mat.fis, 3
no.11186-190 JaF '63, ' (MIRA 16:2)
(Interpolation) (Probatildties)
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“Ull. The application of this method to problems involving the passage of neutrons and.gamma :
1 | . quanta through a substance is possible due to the abgence of any interrelation between the ;
1 particles in real beams. The difficulties that arise in connectipn with the use of the Monte ..
il Carlo method are concerned primarily with the determination of small probabilities. Im | »;_'
4+ || problems connected with the passage of radiation through a gubstance, the smallness of o
|. the probability p may be occasioned by the absorption of the particles, their leakage from Lo
_the medium, energy losses as the result of slowing, etc. Itis pointed out that the Neuman
geries for the solution of the kinetic equation reduces the radiation transfer problem to . C
. the computation of multiple intervals, while the Monte Carlo method itself consists - |,
| * essentially in the calculation of the terms of a Neuman series which are the multiple o
11 intervals. The use of non-random points, in the opinion of the authors, implies a repudiation B
1% of the probabilities of the Monte Carlo scheme, eliminating the possibility. of a practical
evaluation of the accuracy of the results. In those cases in which interest attaches to a i
. particular funotional of the kinetic equation solution, the methods which are described R
* in this article for increasing the statistical effectiveness of the method normally provide an 5
', accuracy quite satisfactory for prgcﬁcnl purposes with a number of histories ranging from - {’
f
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technical literature
noted that different modifications of this mgthod are pos
introduction of the transitional probability K(x-¥x), connec

where (D) is the region of space T1in
The semi-analytical

{' the use of analytical
1! the basic straying process. The esgential idea of the

plained.
_‘The point is made that the chief
" random values { s«
" of which are known.

of its use are given.

it 18 noted that the further
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3 4 The authors describe the method of

K(x-rgz')- Kix—+x) ‘r'.. '
{ K(x— xds -
n PR

golutions (provided such are possib

gometimes also called the

difficulty in the use of
correlation with

. This technique is
, of high

development

2T

LR

’
mn,a‘,-“}u—m’.mb“ﬂm

conditional probabilities (in American -

this method is known as the method of analytical averaging). )
sible, all being based

ted with K(x¥x)

which the function ¢ (x) assumes the greatest values.; 5
Monte Carlo method is briefly discussed
1¢) for certain ramifications of o

1control variable method" is ex-
ncorrelation sampling method".
this method consists in finding . 4
the mathematical expectancies
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quadrature expressions with random nodes of Mdl accuracy, which are very useful for ! '
: pucﬁcnl applications. . A final section of the article deals with problem-solving thmugh
the use of high-speed elocttmlc oomputera. Orlg art. I:ue : 19 !ormdu : 3
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" ABSTRACT: The author studies quadrature formulas (with random nodes) of raised
"accuracy which are, in a sense, analogs of Gaussian quadratures. He computes the

mean and the dispersion for the corresponding quadrature sum for inference on the
 size of the error of the constructed quadrature formulas, Orig. art. has: 8
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| TITLE: Angular distribution of fast neut ] 5
| - _ eutrons behind iron shields ,4 '
_ %SOURCE: Atomnaya energiya, v, 20, no, 6, 1966, 46973 ‘7
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| TOFIC TAGS: neutron distribution, fast neutron
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ABSTRACT: The authors have measured the and energy, disteibutions of fast |
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reflector. The agreement of the experimental and the caloulated dats are found to .
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be satisfactory both in sbsolute magnitude and in the form of the angular distribu-
tions, A study vas also made of the difference in character of the spatial and
angular distributions of fast neutrons from a point source in an infinite homo=-
geneous medium and from a point source located at a plane barrier, The results
show that the allowance for the thickness of the shield lesds to a steeper fall off
in the neutron flux than in the case of an infinite medium, Other differences be-
tween infinite and finite shields are also pointed out, The authors thank Yu, A,
-_|Kasanskiy for valusble advice and discussions, Orig. art, has: 5 figures and 1
formla.
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TITLE: Use of the Monte Carlo method in ahielding calenlations

ESOURCE: Voprosy fiziki zashchity reaktorov (Problems in phyeics ol’ reactor shielding);
sbornik statey, no. 2. Moscow, Atomizdat, 1966, 67-T1

TOPIC TAGS: Monte Carlo method, radiation shielding, computer programsing

ABSTRACT: The authors consider some procedural problems associated with the compila-
tion of programs for solving problems in nuclear radiation shielding by the Monte

Carlo method. There are two classical approaches in using this method ror calculating
the passage of radiation through matter: 1, modeling the behavior of a neutron or y-.
quantun in the medium and 2. writing out the solution for the integral equation of ra-
diation transfer in the form of an infinite geries with terms which are multiple inte-
grals of increasingly higher order (Neumann series) with gsubsequent fioplication of thé
Monte Carlo method for calculating these terms. Two problens are conpidered: the genet——
eral structure of a program for shielding calculation and the slructure of an elemen-:

-y

tary unit for general shielding geometry. It is assumed in the discussion that the !

reader is familiar with the Monte Carlo method as presented In works by Buslenko, P
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Zolotukhin, Vliedimirov and others where it 'is shown that penetration of radiation

through matter may be given in terms of the phase coordinates of the particles along
jts trajectory. A procedure is deseribed for compiling a program to follow this tra- ;
Jectory. Particular emphasis is given to that part of the program for detirmining the
distances travelled by the particle in moving from a given point in a given direction
before exit from the medium. An algorithm in ALGOL-60 language is given in the form of
a procedure for determining these distances and correlating the corresponding numbers.
|The resulting geometric unit may be useful in other computational methods, e. g. for

constructing three-dimensional nets for difference methods. Orig. art. has: 1 formu-

la. :
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"An Investigation of the Geometry of a Cardan Susp With
the Aid of a Sterecgraphic Pro/ection,” by 8..B. . X¢ y Moscow,
Izvestiye Akademii Neuk SSSR, Otdeleniye Tekhniches auvk,

No 6, Jun 57, PP 56-63

The article introduces a graphical method of solving 4 series of
problems which are encountered in an investigation of the geometry of a
Cardan suspension. < The method makes use of a stereographic pfojection and
is based on the method of analysis employed by V. V. Dobrovol'skiy in his
vork, Teopiya Sfericheskikh Mekhanizmov, (The Theory of Spherical Mecha-
nisms), Moscow, 19h7.

The author first locates the stereographic image normal to the plane
of a Cardan ring on a reference plane connected to a stationary base, then
determines the angle of inclination of a second Cardan ring in relation to
the stationary base; next he determines the angle between the swinging axes
of the Cardan rings and the line of intersection of the vplene of the second
Cardan ring and the plane connected to the stationary base. Thenle loates,
on the reference plane connected to the stationary base, the ptereographic
image of & point in the plene of the second Cardon ring, and finally, de-
termines the angles between the plane of the second Cardan ring and the
plane connected to the statioiiary base, which are meanied in' various planes
passing through the center of the suspenasion. (U)
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ADTHOR: Yermakov, 8. B.) Candidate of Technicaljgg&aeﬁ§n5
18,

PITLE: On the content of carbon in case hardoning gte
(0 soderzhanii uglerods v tsonentuygqqkn_stalyakh).

PERTODICAL: MMetallovedenl i Qorebotke Me allov® (Metallurgy exd
Metal Treatment), 0.7, PPs 40 T.H8.8.R0)

- 9

ABSTRACT: Ipatov, N. K. (&) investigated the resistdnce O repeated
impact of cese perdened carbon gteels containing 0.16 snd
0.2%% C and arrived at the conclusion that an increase in
the C content from 0,16 to 0.2%% and en increase of the
cage hardening depth bringe about an incresase of the
impact strength of gteel and the higher the cerbon content
of the case bardened steel the more hermful is the effect
of the case hardening. His conclusions may pot be fully
justified since his investigations weze not long enough
and smounted %0 only about 10 000 ‘impact cycles and also
he did not take into consideration the ratio of the areé
of the case pardened layer to the sred of the entire cross
gection. To establish the optimum carbon sontent in
case hardening gteels 12 mm dia. 150 mm 1oB& gpecimens
made of the gteels 10, 20, 35 end 45 were carburised for

carburising agent. The respective ¢ contents
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YERMAKDY, 5.5,

Vyaznikov, N.F., Yermakov, 3.3.

A Method of the Investigation of Patigue by Impaoct in Steel
(Metodika issledovaniya stali na udarnuyu ustalost'

1957, Vol. 23, Kr 9, PP 1095-1097 (USSR)

¥
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AUTHOR:
_TITLE:

PERIODICAL: Zavodskaya Laboratoriye,

ABSTRACT: The authors developed & met

scheme of a machine and the

recorded curves for continuous impaoct 8
in form of the dependence of a number of impacts

the energy of the single impact. It is shown
1 in the cese-hardened state both in the
is the steel 20 KIi3A.
investigating
case of all types of steel & decrease
may be observed when investigation is

In the case of short investigations

samples are given
until destruction upon
that the most resistant stee
air and in the liquid medium
of the curves obtained when
air, it may be scen

of impaot-fatigue-strength
carried ocut in the solution.

(20-40 min.) in the 1iquid medium
long duration (45-50 hours) it amounts to

53-55%. In order to detemine the influence exercised by the compo-
sition of the solutlion on the decrease of

in the case of teats of
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fluence exercised by the liquid me

sistance of steel and carried cut
experimental method are descrived, The

that in the
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dium upon the impact fatigue re-
a corresponding investigation. The

trength of the case-hardened

Prom a comparison
in the solution and in the

this decrease amounted to 38-42%

the atrength of steel,

CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0

3 S ST B A B A T CE A BE SETT O B S Bt
Dt 1 FESERY BRI Lo P o T ’
I S AR SRR AP R | e ,m_;-;;”:“_,dml, AL 1LV IR B s e o=

__ il

32-9-20/43
A Method of the Investigation of Fatigue by Impact in Steel

comparative impact-fatigue-tests were carried out with case-hardened
samples of 12 KHV2A steel in pure distilled water, in the air, and
in a solution. It is shown that the greatest decrense of impact
strength was observed in the case of the test carried out in the
solution. The investigation of the destroyed sample showed that the
working surface of the sample had no oxide film as a result of a
test carried out in distilled wvmater, in contrast to the surface
obtained by the investigation carried out in the solution. It is
assumed that, besides the phanomena of the adsorption and strutting
effect, the reduction of impact strength is ¢augsed also by the
effect of corrosion. In the case of short experinents the effeot of
gorrosion is of no importance, but with an increase of the duration
of the experiment the role played by it inoreases ateadily. The data
cbtained agree well with the tests carried out in nature with
driliing milling cutters (the latter daveloped in o 1iquid medium
under oyclical impaot strosses), There are } figures, 1 table and
3 Slavic references.
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Translation from: Referativnyy

AUTHORS: Nekhendzi,

TITLE: New Types of Steel
and Methods of Their Inves
ghek burovykh

PERIODICAL: Materialy

tekhn. v neft. prom-sti,
ABSTRACT: Factors affecting
(CDB) were investiga
must be satisfied by 8
developed. Comparati
on 11 different types
crease in impact stren
of the CDB by means 0
the strength of the car
magnitude and nature O
stresses. It 18 therefore
as Ni, Cu, etc., which ten

gthy
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{ cementation,
burized layer (CL),
f distribution of th
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New Types of Steel for Manufacture

steels employe
trengt

carburized
increasc in impact 8
ratio of the depth of the CL t
0.22, and the ratio of the surfac
imen amounts to 0.36-0.38. It is found
bine optimal mechanical properties with
25Kh2GN2DZF steel containing 0.2
1.8% Cr, 1.8-2.2% Ni, 0.15-0.2% V, and
141 kg/mm?; Ty, 169-152 kg/mmé&; ¢
7.6-13 kgm/em?; 2) 25Kh2
0.8-1.1% Mn, 1.5-1.8% Cr, 1.8-2.2% Ni,
138 kg/mmz; L 163-152 kg/mmz; ¢,
9 kgm/cmz; 3) 25KhNFR steel cont
0.8% Mn, 0.9-1.2% Cr, 0.9-1.2% Ni,
32; og 147-134 kg/mm?Z; op 156-145
8.7%; aj, 8-9.38 kgm/cm*.
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2. Cutting tools--Materials
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AUTHORS Vyaznikov, N. F., Yermzkov, B. S. SOV/165—58—5-39/49
Trtaey
TITLE: Hesidual Stresses in Btoels at Chonieal and Thermal Troctaent
(Ostatochnywenapryazheniya v steli pri khimiko-termicheskoy

cbrabotke)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiyn, 1958,
Ur 3, pp 236 - 241 (USSR) ’

ABSTRACT: The influence exerted by the composition of the steel on
the extent and the character of the distribution of
the residual stresses in cementite samples was investigated,
and the extent and the character of the distribution of
the residual tension in the subsurface re;ion and the
structure of the cementite layer were determined. The
jnvestigations were carried out with the steel samples
O5KRheGD ond’ 25Kh2WW2T . To investigate the influence exerted
by carbon on the extent and the distribution character
of the residual stress carbon steels of the typed20, 30
and 40 were cemented at depths of 1,5 - 1,6 mn. The
cementation of the samples was carried out in the carbonizer
at temperatures of §10-920° within 3-20 hours. Then the

1/2 gamples were again hardened in oil at 780—8000. From
ar
i
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Residual Stresses in Steels at Chemical and Thermal SOV/163-56-
Treatment

the inveatigations carried out may be aseeén that with

a cementation layer of a thickness of up to 1,6 mm

in all samples the residual tension decréases, which

ig also the case when the carbon content of the -teel

igs increased. When the diameter of the ‘samples increases
and the thickness of the layer of cementite romains

the same the extent of the surface compression stress

is increased. Until the optimum thickness of the cementite
layer is reached the change of the residual stress pro-
ceeds cn the melting curve. With a thicker cementite
layer a removal of the residual tension is observed. Ther.
are 3 figures, 2 tmbles, and 6 references,&llof which are
Soviet.

ASSOCIATION: Leningradskiy politekhnicheskiy institut (Leningrad Poly-
technical Institute)

SUBMITTED: Cctober 1, 1957
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18(7),18(3)
2JTHORS: Nekhendzis Yus A., Vyaznikov, H. F., SOV/163-§8-4—43/47
Yermakov, S. 3.

‘e /__’___» e
TITLE: \\\‘NHW’Cﬁﬁﬁggitiuns of Casehardening Steel (Novyye sostavy
tsementuyemoy stali)

PERIODICAL: Nauchnyye dcklady vysshey shkoly. Metallurgiya, 1958, Nr 4,
pp 240-247 (USSR)

ABSTRACT: The present investigation was carried out at the laboratoriyas
termoobrabotki i liteynaya laboratoriya LPI (Lavoratory for

Heat Treatmen:i and Foundry Work at the Leningrad polytechnical
Institute). The results of an investigation of standard steels
18KEGT and 25Kh2GT (formerly used for milling cutters), and
those of four new casehardening steels (suggested by the authors)
are given. The new steels are: 25Kh2CN2D2F , 25Kh2GN2T and
25KnNFR, The method, the determination of eritical points, the
investigation of depth hardening capacity, the investigation of
mechanical properties, the investigation ofthe steelfor repeated
impact, the investigation of the influence of hardening layer
depth and steel composition on fatigue impact strength, the
investigation of fatigue impact strength of steel in air and

Card 1/2
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New Compositions of Casehardening Stesl SOV/163-58=4-43/41
in liquid medium is given. The investigation showaed that the
intreduction of niskel and copper into the tasehardening steel
increases the fatigue impact strength of steel. The fatigue
impact strength of steel increases, on account of casehardening,
only tuo & certain depth of the hardening layer. The optimum
depth of the hardening layer is obtainad at a ratio of 0.18-0,22
between depth ¢f layer and radius. In the investigation of the
sagehardenad samplas for fatligue impact strangth in liquid
medium, the impact endurance limit of the steel decreases
strongly both in continuous tests (50-55 hours) and in
shcrt-termed %tests (20-40 minutes), The new types of steel
suggasted here can bte recommended for the production of parts
streassd by rapeated impact. There are 4 figures,2 tables, and
6 Soviet references,

ASSOCIATION: Leningradskiy politekhnicheskiy institut
(Leningrad Polytechnic Institute)

SUBMITTED: Ocztober 1, 1957
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Dapendence of gteel resistance to shock on tempering femperature.

; Soil57-162 1 158,
Tav. vys. ucheh. sav.; chern. met. mo<PALST-LEE 1Ol o)

1. Leningradskiy politekhnicheskiy institut.
(Steel--Pesting): (Tempering)
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80V/129-58~9-14/16
AUTHOR: Yermskov, 8, 8,, Candidate of Technical Belence
TITLE: Book Review (Retsenziya)
PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 9,
pp 55-57 (USSR)

: The book "Manufacture of Iron Powder" by G.V.Samsonov
ABSTRACT qzin?l S?%a.Plotkina, Metallurgizdat, 1957 is reviewed by
8. 8, Yermakov .

1. Iron powders--Production
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Yermakov, S. S., Yosipovich; Ye. 1l (Koscow) 103-19-5-2/14

A Method of Forming Transmission Functions of Sampled-
-Data Control Systems 7ith Extrapolating Devices (Letodika
sostavleniya percdatochnykh funktsiy impulfsnykh sistem
regulirovaniya, goderzhashchikh ekstrapoliruyushchiye

+stroystva)

Avtomatika i Telemekhanika, 1958, Val. 19, Nr 5,
pp. 401-407 (USSR)

A mothod of forming the transmiseion fundtions of extra-
polating devices is given here. It pormits Lo use the
existing theory of impulse control for an analysis and
synthesis of systems containing these devices. The extra-
polating devices serve for transforming the discreet data
into continuous (or continuous in places) ones. The follo-
wing is shown: 1) In the investigation of the dynanics
of the control system with an impulase element, connected
in series, with an infinitely small reciprocal of the pulse
duty factor (skvazhnost!) (Y —30) and an extrapolating de-
vice these terms can be replaced by an inpulse clenent

CIA-RDP86-00513R001962810004-0"
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A Hethod of Forming Transmission Functions of 103-19—5-2/14
Sampled-Data Control Systems With Extrapolating Devices

which forms pulses of a rectangular shape and 7= 1, and
by the linear (continuous) part of the extrapolating de-
vice which is also connected in series. 2) The transmis-
sion function of the lincar part of the extrapolating de-
vice can bo found by the application of the usual (and not
discreet) Laplace transformation. This tranomiseion function
only expresses the connection between the representation of
the input and the output quantity in the case of a certain
shape of the input action - in the case of a continuity of
the rectangular pulses with ¥ = 1. Therefore such a func-
tion can be called a conditional transmission function.
3) On the basis of the data given here it can be stated
that the method of the conditional transmission functions
(in the sense here mentioned) is applicable when the input
action represents a continuity of impulses of any previously
known shape.
There are 4 figures, 1 table and 4 references, all of which
are Soviet.

SUBMITTEDs November 1, 1957

AVAILABLE: Library of Congress
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to W of hasio »l—x:..ol-ao. It 1s showm that heat treatment
decidely Belpful in
%,

ie

improving the alloys with respect to these
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HELESH TS TEE #1)

ot SOV/I?_9-:59—2—?/16
AUTHOR;, . Yermakov, s.g., Candidate of Technical Sciences

pITIE:  Impact Patinns 318 he Steel 30KNGS (Udarnaya
vynoslivost' gtali 30KhGS)

PERIODICAL: Metallovedeniye 1 Permicheskaya Obrabotke Metallov,
1959, Nr 2, pp 34 - %6 (USSR)

ARSTRACT: The author investigated the influence of the tempering
temperature on the impact fatigue st th of 30KheS steel
(0.3% 16% Mn, 1.20% Cr and 0.99% 81). The impact
fati e§% P ed on a machine, a sketch of which is
shown in Figure 1, in which a specimen with dimensions
as shown in Figure 2> was subjected 4o pure impact bending
(the load was applied gimultaneously abt two points with
impact energies of 25 and ) with a frequency of
600 impacts/gin. After eac 1
turped by 15 . Preliminary treatme
After machining, the gpecimens were
880 “C, tempergd jn oil for 2 hours at 100, 200,
, 700 "C and, following that, cooled in air.
imens were not tempered g.fter hardening
annealed at 880 °C for 2 hours.
ts were nade O & "Gagarin" press
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Impact Patigue/SF THS Bteel 30KhGS 80V/129-59-2-7/16
and the impact strength was determined by means of a
pendulum impact-testing machine with an impact energy
of 30 kgm. The obtained results, graphed in Figure 3,
show that all the mechanical properties, i.e. strength,
impact strength, and impact fatigue strength increase
in the case of tempering at 200 °C. For tempering
temperatures above 200 °C, the strength and yield point
values dropTe impact strengt drops sharply at tempering
temperatures from 280to 500 “C. However, for a tempering
temperature of 500 C, there is an increase in the
impact strength. In contrest to this, 3ha impact fatigue
strength shows a second maximug at 400 “C when the impact
strength is lowest and at 500 ~C the impact fatigue
strength drops sharply. In the cage of impacts of
60 kgem specimens tempered at 400 "0 withstand the largest
number of impacts, whilet in the case of impacts wigh
energies of 25 kgem, the specimens %tempered at 200 °C
withstand the largest number of impactis. It was found
that for this steel, the fatigue strength in the case of
card2/3 repeated impact loading has features which are not revealed

in static tests or in single—impact bending tests
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The fatigue curve for repeated impact loads, as a
function of the tempering temperature, shows two maxima
at 200 and 400 “C, respectively. The magnitudes of these
maxima are determined by the energies of the individual
impact. There are 3 figures and 4 references, 3 of
which are Soviet and 1 German.

ASSOCIATION: Leningradskiy politekhnicheskiy institut
(Leningrad Polytechnical Institute)

Card 3/3
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80V/129~59-6~9/1
AUTHORS: Vyaznikov, N.F., Yermakov, 8.8., Candidates o
Technical ScienceB ™

TITLE: Residual Stresses in the Hardened and the Case-hardened
Layer (Ostatochnyye napryazheniya v zakalennom tsemento-
vannom sloye)

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 1959,
Nr 6, pp 41 ~ 45 (USSR)

ABSTRACT: The aim of the work described in this paper was o establish
the influence of the steel composition and also of the depth
and the structure of the carburized layer on the magnitude and
the character of the distribution of the residual stresses in
carburized components. The influence of alloying elements and
of the carbon contents on the residual stresses in carburiz:d
and heat-treated specimens was investigated on alloy and carbon
steels with compositions as given in the table on p 42, Cyl-
indrical specimens of 12 mm dia, 150 mm length, were investi-~
gated after being cerburized in a mixture of 35% chagcoal; 10%
sodium carbonate and % barium carbonate at 910-920 "C for
durations of 3-20 hours. Immediately after removal from the
carburization boxes, the specimens were quenched in oil and
quenched for a second time in oil from 780--800 ~C. gollowing

Cardl/4 that, the specimens were tempered for 1 hour at 200 “C and
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Y0 13 (TR 1 5T PRl 1C YU BN PV
L e

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0"




"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0

L S el U )| 2SR ST A Il LR L ik ] AR B L 14U L3 L AL U U A AT S
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Residual Stresses in the Hardened and the Case-hirdened Layer

cooled in air. Por one of the steels the spgoimens were sub--
jected to intermediate tempering at 660~680 "¢ Por a duration of
4 hours prior to the second quenching., On the baszis of the
obtained repults, the following conclusions ane arrived at.

1) The magnitude of the residual stresses and the character of
their distribution aleng the ¢vcas~section of the quenched,
carburiz:d specimen depenis on the depth of the carburized
layer; as well as on the chemical composition of the sieel,

2) dg increasing the depth of the carburised layer from
0.6-2,2 mm, the magnitude of the residual surface stresses
changes greatly. In the case of relatively shallow carburyz-
ation depths, there are compression stresses gt the surface of
the specimens which increase with increasing depth of carburiz-
ation up to carburizaticn depths of 1.2 mm, Purther increace
of the carburization depth ieads to a reduction in the compres-
dion stresses and in the case of carburization depths exceeding
2 mm, residual tensile stresses will be present at the

apecimen surfaces,

Caxd2/4
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Besidual Stresses in the Hardened and the Came-hasrdened Layer

3) In accordance with the changes in ths residual surface
stresses, there will also be changes in the magnitude and
the character of the stresses along the cross-section of
the carburizd specimens. If the depth of carburization
does not exceed 1.2 mm, there will he a continuous change
in the residual stresses aloug the c¢ross~-gection,
However, 1f the carburization depth exceeds 2 mm, the
curve representing the distribution of the

residual stresses will show a discon¥inuity in the
compression stresses,

4) The magnitude and the character of the residual
stresses are greatly dependent on the presence in the
structure of a hardened layer of excess carbides and

of residual austenite,

- . '
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There are 2 figures, 1 table and 3 Hovie references,

ASSOCIATION: Leningradskiy politekhnicheskly institut
(Ieningrad Polytechnical Institute)
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LI IR SR T & B {4 FINEI U HISES 1 L0 | I ERY 1 RS FROER U | 1 PO | ISt 'WFXIIHH METAITI T o I TOEGs el Bl o o 1 o
i3 YR  E F A  ATaa  BS T  CE F R R I e L E TR HOTT WA A A A CR I RE NI G B EEH U RER B TINIE SO0 D3 P CTT T [ TR F A 43 B
Y P P ST 1Y EBA TN I B V) tFid] AR T TR 3 (T8 H O VT Y TN EY, TG VT 11 UV DR FGRE b g« P RSty T RN

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0"



) I}’P»R:OVED FQR RELEASF: 93/14/2001 CIA-RDP86-00513R001962810004-0

- L T TR 1T R LE B R St A LI

507/ 32-25-3-30/ 62

25(6)
AUTHORS Yermakov, 3. 3.
TITLE: Methods of Investigating Steel §ith Respect to Abrasion Under

Alternating Shock-1like Loads (Metodika issledovaniys stali na
abrazivnyy iznos pri udarnoperemennykh nagruzkakh)

PERIODICAL: 7avodskaya Laboratoriya, 1959, Yol 25, Nr 3, pp 337-33Y (USSR)
morked out by which data on abrasion under
alternating shock-1like loads as a function of composition and
structure of the sbrasion layer can be obtained. Data for the
steel types 20KhN2A, 20KhN3A, and J0N3MA (Table) were obtained
by these methods. In principle, the test unit (Fig 1) is a
spring which causes the loading. An elactric motor rotates a
ghatt (700 rpm). Samples in the form of cog wheels (Fig 2) were
tested; in this case the Jolting effect (ir addition to the ef-
foct of friction caused by the rotation) wos conveyed by the
cogs. White electro-corundum (0.6-0.8 mn), corundum (3-5 mm),
and quartz sand, in & 1iquid with a camposition similar to sea

water, were uged as abrasion mixture. The gpples were cenented

into hard carhburizing ault up to a layer thickness of 1.5-1.7 cm
{munt of various

Card 1/2 at 930 ps 100 and givan u thoraol sfiortyos

ABSTRACT: Methods have been

bty
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Methods of Invesctigating Steel With Respect to Abrasion Unider Alternat{ng
. Shock-like Loads

types. The results shewed (Fig 3) that the thermal aftertreat-
ment, i.e. the microstructure of the layer sonsiderably in-
fluences the degree of abrasion. 20M3MA steal was inventigated
4ith regard to the influence of the lowl on-th. sbrasion and 4
was found that an increase of abrasicy(it is doubled)almost doesnct
occur until the load has increased from 150 to 250 kg. The ab-
rasion of the steels tested depends on the structure and hard-
ness of the surface layer under stress. There zre 3 figures,

1 table, end 2 Soviet references.

ASS0CIATION: Leniggradskiy politakhnicheski, ingtitut im, M. I. Kalinina
(Leningrad Polytechnical Institute imend M. I. Kalinin)
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Vyaznikov, Nikolay Pllippovich, and Sergey Stepanovich Yermakev

Primeneniye izdeliy poroshkovoy metallurgil v promyshlennosti (Use
of Powder-Metallurgy Products in Industry) Moscow, Mashglz, 1960.
' ’ 187 p. Errata slip inserted. 5,000 copies printed,

Reviewer: P.B. Mikhaylov-Mikheyev, Professor; Ed.: M.I. Koryukov,
Docent, Candidate of Technical Sciences; Ed. of Publishing House:
M.A. Chfas; Tech. Ed.: A.I. Kontorovich; Managing Ed. for Idit-
erature on Machinery Manufacturing (Leningrad vision, Mashgiz):
Ye. P. Naumov, Engineer.

PURPOSE: This book is “ntended for technical personnel in machine
and instrument manufacturing industries. It may also be useful
to students at schools of higher technical education.

COVERAGE: The authors describe . methods of producing powders from
various ferrous and nonferrous metals and the manufacture of rare
and refractory metals by powder metallurgy. The theory and methods
of manufacturing powdered-metal products and the properties of such

Card 1/6
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Use of Powder-Metallurgy Products in Industry Sov/4024

products (friction and antifriction materials, carbldes and heat-
resistant alloys, filters, magnets and other machine partssetc.)

are presented. No personalities are mentioned. There are 83

references: 63 Soviet, 12 English, 7 derman, and 1 Polish.

TABLE OF CONTENTS:

Introduction 3
Ch. I. Metal Powders, Their Properties, and Methods of Production 5
1. Mechanical methods for producing metal powders 5
2. Physicochemical methods 9

3. Processing properties of metal powders 1

. Physical properties 1

5. Chemical properties 23

6. Brief information on metal powders 25
Ch. II. Pressing of Metal Powders 28
g. Preparation of a mixture 28

. Measuring out the mixture and £1lling the die 31

9. Pressing 33
10. Theory of pressing \ 42
11. Properties of compacts b7
12. Hot nressing 50
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case Hardening of Chromlum i
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i srahotia metallov,
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PERIODICAL! %%g%% Nr 3, pp 11-13 (USSR)

v al if &a
ne >berminabion 0
epning the de abls
ort concernl the debelii®na
CT1 This 18 2 re?e nardening of th?}*inv 13 o rrace
e method o Caihe purposec of inwreag T Low~chromium
Lt e oducts made from thum%lniont s
ha e °f prl does not have & suf:t,bé b or
ey st?iate and therfor: cagg; e v n wear,
o nardenct Doct to abraslon u?dfhlngeﬂtig&tEd AT s
producga ngiﬁical compopition o] :
tc. e
is glven in Table 1
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‘hromium Stainless Steel el
Case Hardening of Chromlium o ] 30V/129—60-3~3/16

Table 1.
CHrmital. [amPasiTey
ofF STekL

NS Tragy.

Tian (‘, st Mn ct N
LT L

ey o TR PR CE O l-..«-r." Forotiamt MG TR TR IR o3
1X13 [ 0,12[0,75(0,66]13,30,20
1X17 | 0,10 | 0,80 0,40 | 18,0 [ 0,80

Case hardening wad done in a volld carburizing agent,
containing 85% of birch charcoal, 10% of sodlum
carbonate, and 5% ol barlum carbonate, The 20 x 20
%« 60 mm samples werc packed in Lron bf:»:ce:s{r)heat,r.:q
for 12 hr at 9007, 9500, 1,000%, and 1,0507 C and
cooled 1n the alr. The hardness of saunples, .
Ccard 2/ 4 quenched from 1,000° C after cape hardening for

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001962810004-0
R W 1 FABLRITIE LIt -

RIS LT I SN R TR TSN MRS BN | P IR B 17 AR 1 PAITLA JIHEER U i | ERG RN BN R L T (IR T I CR BRI ) Wt om =2 7777 THEURENTIR

t 4 g Giee ‘ 781’?—“ L.
¢ape Hardening of chromium Stainless dteel SOV/129-50—5'3/16 !

4-12 hr at various depths of‘cgpe hQrdened layer,
is 1llustrated in Flgure 1.
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of samples hardgne ¢ |
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a

card 3/4 1Kn13; (2) steel 1KnlT.
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Gase Hardening of Chromium Stainless Steel S0V /129-60-3-3/16

The conducted tests proved that the ﬂaxiﬁu? g%zggess
of stainless steel (withoug cand hai egerg3o Lo
quenching from 1,000-1,500 C 18 no B(e)B r 30h
while after ceae hardening 1t i2§22ied s 9500 o

C teel which was case Ik
ngfeggeVZry 1ittle (in hardness) from tge :giﬁérs
case hardened at 1,000° C. Therefore,d; %rom
recommend case hardening componmntz B%OO o
gtainless steels 1Kn13 ang 1Khl7 a 0 S Alures;
quenching them from 1,000 C. There & f
and 5 tables.

I, Kalinin
technic Institute imeni M.
ASSOCTATLON: %?gigﬁzigd§§i§ Politekhnicheskly institut imenl

M. I. Kalinina)
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Ctest eqummcm 15 shown in 2 gehornatic 6re

" zble vertical shaft is fited at ity lower end ferith’
Ey zontal-idler slafts which se
" wheels, When the ve  riical shalt rofatesy
a circular path over & cast-iron plaze, m.ﬂ,.
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o liguid r'wdmm on m«'
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2st-iron plate impact Ipuds
' The impact-wear pair is coniained inl @ ¢irg
. consisting of corundum and quartz gand. Ir
the gear-shaped specimens ag
the interstice be
. provides also information on the non-impact:
' Specimens mace of steels 20XHZA (201KhN2A),
' (20N3MA) werp tested {mechanical properties
" impact fatigue were perfo

- supported as a simple beam ;
" loads; these tests were pevformed in alr
equipment use
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abrasion resistance.
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- different heat-treatment methods followed ic'em;(i;
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(4) cooling in the carburizing bO):.:tO'ZOA .
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The wear and fatigue of stcel unde¥r multiple v

comminute thd grain size and removs tzttr,'"(:.‘-':'!h:mt;rm%‘yymrét; i dohwep r-tempabature

o2l Q (720-740°) was intended to minimiza thi: quantity of W, whdraupon T

"~ “specimens were tgmpered for 2 hrs at .’.»SDF-»ZOQ‘.’,.A..‘Pro-i:ed,u: vh (L1 and {4) yiklded
& carburized-layer microstiructure congisting of ;;@cicullar‘,:m viterpife (M) withy

almost complete absence of RA; ‘RC‘ 61~6%. [The other 2 yrjjethodi did not u:lixv*ixmte

S i : B A R R T . S IR

all of the RA, anyi their hardncuy wis Lowinr, | im;p!m:t .&t:n;tijm i oof ol Tha

4
results of the determination of the irnpict-fatigae [IF)¥Faul TaC | TH) ol s peciming
cemented to 2 depth of 1.6-1,8 mm and heatad-tranted in arly of the' 4 above-
mentioned ways zre tabulated. Stecl 20N3MA, heat-treatdd accafding to mathdf
(1), in which the carburized layer contained RA in the foxinl nf Sifiely dispe rucH,

ypertivd. AHdditional

1 Q {miproved the
of thuf specimen ashvell
§-Q frnperatures |
howehyaf the M crystils.
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ad thie  IFR of the
FR. | The fatiguc tcsts
gimilpr in compasition

uniformly distributed inclusions, had the most favorable iy
. tekts showed that an increase from 720 to 7809 of the secq
| strength and plasticity of the carburized layer and the IFH
by increasing slightly the quantity of RA. TYet higherisecd

impaired the IFR. of the stecl by engendering dpprecidble ig
Ia the same stec] it was found that an i:_xcreas:e; in @:axb{urizzd
€.3 of the total cross-sectional area of the specirnen ifmp‘rb}

specimen, but a further increase in thicknesd reduces the
in o solutiot
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in a corrosive liguid medium Were p‘erformed
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were compacted at pre
1050, 1100, and 1150°C in
for optimum compacting the
porosity of 14-18%.
became const
Ferrite £

"ed for the others.

sintering at 1150°C.

after sintering
and #7 had the
water quenched from
tures and mechanical
ture had an cptimum
tween 1 and 3% graphite.
the impact resistance.

creased after the
and Ni increased
Orig. art. has:
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ant at 1100°C;
crmed for

For #7 a liqui
alitic structure with a
0°C the cementite network
Mixture ##3 had the

for 2 hrs at 1150°C was gl
largest volume changes~-4,
800, 825, and 85
properties of the
_quenching temperature.

ssures of 7-12 T/em? and sl
dissociated ammonia.

The sintered demsit

carbon content increased
the mechanical properties
3 figures, 2 tables.

pressure was kept at

hovever, at

dissolved.
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respectively. The
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Tantalates

. . vVol.5, NO.99
i elektronika, 1960,
CALt Radiotekhnika
FERIODT PP 1553-1555

TEXT?$ This is a continuation
basic barium tantalate s ol
than bariumlgtsusxgsta;:. i ound th
B her emis t basic bari s o
horas O-i.'i‘rityl?:::ing temperature is therefot:nisco 'r;xere are
th,r-‘lty'itnligoovto 1800°K for the latter compaunt.
| ]
;o?i’;:;..‘.' 3 tables and 3 Soviet references.

SUBMITTED: April 1, 1960
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D201/D¥
o026 D53 ¥
AUTHORS ¢ Bondarenko, B.V., ¥3£EEkov. 8.V, and Paarev, Be.Me
TITLE: Thermo-electric properties of barium hafnates and
perrhenates

PERIODICAL: Radiotekhnika 1 elektronika, V. 6, no. 10, 1961,
1773 - 1775

TEXT: In conjunction with the results of etudy of thermo-electric
properties of barium tantalates by B.V. Bondarenko, Ye.FP. Ostap-
chenko, ' and B.Mo Taa‘ev, (Ref. 13 Radiotekjpika i elektronika,
1960, 5, 8, 1246) which were shown $o be siightly bejper than those
of barium tungstanate, the authors give the results Bf thelr de-
terninfpg thermo-electric properties of barium hafnates of type
(Ba0)q (H£02)y with n & B = 2 ¢1; 3 1
riup perrhenates (BaO)n (Rep07)n With n : m = 1 s 23 s 1; s 1;

5 3 1; 7 ¢ 13 The study of barium hafnates and rhenates with diffe-
rent content of barium oxide was required to d¢termine the influen-
ce of barium oxide on the thermoelectric properties of complex oxt%//
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Thermo-electric properties of ¢o» D201/0302

des and to find the composition of oxides which would be stable in
vacuum at operating temperatures. A tungsten tape, cieaned by heat-
ing in vacuo, was used as the base. The temperature was being de-
termined by a tungaten iridium thermo-couple. The process of acti-
vation of cathode consisted of prolonged heating with the outflow
of emission current, startin with the temperature corresponding

%o a low emission 10-8 - 107 ampere? and ending at the temperature
beyonf which the emission started to fall due to the increases v.ork
function ¢. After the activation has been finished, the emission
was measured within a wide range of temperatures after increasing
it and decreasing until a stable and reproducible emission current
was obtained. All analyzed substances had & minimum of the work
function, corresponding to that of a simple model of an n-type se-
miconductor. The thermoelectric properties of barium hafnates ané
rh@nates as obtained in the experiment are given in tabulated i< M.
The results obtained show that as compared witn those of tungstena-
tes and even tantelates of bvarium, the rhenates, and in particuler
nafnates of barium have gomewhat better emission properties. It is
stated in conclusion, however, that until the above substances caﬁ)(’

Card 2/3
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Thermo-electric properties of 450 D201/D302

further inves-
for use in thermal eminsion cathodes,
gg ﬁ%igﬁﬁeggzg t;eir evaporating and thermal atabilitgngrgpggtizzm
ha%e to ba carried out. There are 1 table, 2 figures
bloc reference.
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e 203/20 D271/D308 -
~ :AUTHORSS Bondarenko, B. V. and Yermakov, S. V.
* PITLE: | Thermionic propefties of carbides of metals belonging

to groups IV and A

 PERIODICAL: Radiotekhnika i elektronika, V. 7, no. 12, 1962,
- 2099-2101

TEXT: Measurements of thermionic emiesioh of some metal carbides
are reported. Experimental diodes had cathodes of W tape with a

thin film of investigated carbide on one gide .and a thermocouple
on the other side, and Ta anodes. The effective work function was

“determined from measured values of temperature and emission cur-
rent density. A linear dependence of work function on temperature
‘was found in the temperature range inventigated. The fqllowing va-
.lues of the work function e =% * 3%& eV are tabulated: TiC3

346 + 2.107% 1 (1300 - 1750°K) and 3.6 + 1.107% 2 (1750 - 2200°K),

—
- card 1/2
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* Phermionic properties of «.. D271/D308

arCs 3.24 + 2.107% T, HEC: 3.42 4 1.75.10~% T, Vo: 3.85, practically
sinvariable in the range of 1300 - 2100°K, NbC: 4.1 - 2.5.10"% T,

TaC: 3.98 - 1.5.10'4 T, Work function values at 300°K, 1400°K and ‘

50000K are also tabulated, as well as the carrier concentration at b*/

20000K. The sign of the temperature coefficient of the work func-
tion depends on the character of doping centers: donor in metal
carbides of IV group and acceptor in V group. 7r and Nb carbldes
are the most progising for use in thermionic cathodes, Current den-
gity of 3.6 A/cmc was obtained for NbC at 2000°K. There are 3 fi-

- gures and 2 tables.

-- SUBMITTED: May 25, 1962
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Cd 261640 S , |
| AUTHOR 2. Yermakov, S. V. and Tsarev, B. M. f

. I ITLE: _ Thermionic emiseion.af silicides of metals belonging

‘ o transitional groups of the periodic system of elem-
ente , ) v

© PERIODICAL: Radiotekhnika 1 elektronika, v. 7, no. 12, 1962,
o 2102-2104 '

© . TEXT: Measuremente of thermionic emission of disilicides of 8 me- |
- tals are reported and discussed. Silicides were placed on a W-tape,
"occupying a predetermined section, and a thermocouple was welded to
the other side of the tape. The value of effective vork function
. was determined from measurements of temperature and current density.
: ; " The following values of(?B = ¢h + %%& in eV are tabulated: ReSiZ:
| -4.02 - 2.67.10-% T (1200 - 1900°K), WSi,: 4.04 - 4.67.107% © (1200 -

. .1800°K), TaSips 4.42 - 3.8.10"% T (1400 - 1900°K),. MoSi,: 4.02 -
Tcard 1/2 |
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' K), ZeSiy: 3.95 - 5.10.10"% T (1200 - 1900°K), V8ip: 3.26 - 1.5

-4 ‘
‘ - ° . 3.78 - 1.2.10"% © (1200 -
"2.35 + 6.33.107% T (1100 - 1400°K), CrSip 3.7

o are atso g1 L
A 0%°k). Values of the work function at 300 and 14ogc§i3:iii§8atg |
ks Some silicides have displayed a fairly stronﬁ activation at
;'ziz.be;inning of temperatur% procgzziebuzptgz :ﬁ:’limit tom o
. certain temper ’ v
5"§2§§t§§26§aizgfen% silicides have shown activation in the entir

'.ib

‘jéard 2/2

’ ' D308
. phermionic emission of ... D271/D3

n evaporates at higher
- 1igzed activity. Formation of 510, film whic P

varia-
©  temperatures is suggested as an explanation of  the observed va
- tions of activity. There are 2 figures.
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PERIODICAL: Teoriya veroyatnostey i yeye primeneniye, 19€0, Vol. 5,
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TEXTs The authors propose an improved Monte-Carlo method for
calculating multiple integralalf’l'he improve~ent is carried out by .
reducing the dispersion, whereby the mean quadratic error is re- \K

duced for its part.
Let D be the domain of the k-dimensional Euclidean spacej

f(Q) € 1’12) § ‘fo(Q)’ ‘P1(Q)’ sesy (fn(Q) € L%, where

Oforifj & =0,1,20.00,n
1§ @ 000 w-§
D 1 for 1 = § J = 0,1325¢00ey n .

The linear combinations of the ?’ (Q) form the subspace

2 2
L D,n+1 C Ly - If the determinant W H(Q » Qpy oen qn) =
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Polynomial Approximations and the Monte-furlo Method

- det @ (q)s P,(q)y «oer ®(Q) ||‘; is different from 0, then

it holds the approximation formula
det l_f(Q)s ?1(01)1-'-! ?n(Qi) " 2

114'1(Q » Qqreees Q;’
If f(Q) &€ LD neq o then the remaining term is equal to zero.

Theorem 1: If Q ’ Q1, ooy Qn are random points of the k~dimensional

Euclidean space, the probability density of which F(Q » Quseees Qn)
1
is equal to _T;-:—TTT n*1 (Q ’ Q1,.=., Qn), then the mathematical

expectation of the random varzables

(2) § £(Q) ¢,(Q) dax

9(009 Qs wuey Qn) - det n f(qi)’ ?1(Qi)’ '”’q’n(q“) "2
wn+1 (Qo""’ Qn)

Card 2/3

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/20/2001

8f022

s/o52/60/005/004/007/007
Polynomial Approximations and the Monte-éa:‘;;/bfgtggfi

is equal to £(Q) ¢ (@) aq
ol .
Theorem 2: The dispersion of the random magnitude e(Q Q Qﬂ) i
0’ 1!""! 8

2
D O(Qo,dl, Qﬂ,) = gfz(q)dq - Zn K 2 Where
D i=o 17
xi-éf(q) ?i(q)dq, 1=0,1,2, ...,n .
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Ré. 22485
AUTHORS : Yermakov, S. M., Kolesov, v. Ye., Marchuk, G. I.
C_._,_—-———_'A
TITLE: A numerical method for solving the Schrodinger equation with
a blurred potential
SOURCE : Krupchitskiy, P. A., ed. Neytronnaya fizika} sbornik statey.

Moscow, 1961, 314.- 323

TEXT: If square-well potential or oscillator potential are assumed in
ghell-model calculations, the problems can be solved analytically. The
results, however, will be in vworase agreement with experiment than for

blurred potentials. A method is described for calculating both the ,/kl
nuclear energy levels and the cross sections. The potential V(r) can be !
any shape, and have a zero gingularity. In soattering problems it may be
complex, In the usual way the boundary-value problem

‘—‘-’%‘,;(;’-)- 4 B(ryu(r)=ntu(r)
. _Au’(0)==0. u(0)=0

!
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A numerical method for solving... B102/813%8

is assumed %o have a non-vnniahing eolubion, and

e aiee e
e b o T

e YU 111 1 ' l(l+l) '
Bl’r)-— —U(r)%—YT,,Ti';‘ ,"T‘“ “ 2)

U (ry="25V () %’=-2{1"~IE| E<0.
"For r-se, B(r)-20. For T %, the solution of Eq. (1) diminishes

exponentially and at r = H, d_ax_f‘_r_z = -uu(H). So from (1) the system of l/Y

linear algebraic equations ,.,_wpﬁui S
' HI‘JhI"— _“u.’h')u‘ 4 u,rzO .
fz‘ (B 2. x’h’)u‘+u‘,,n0 ({=23..40 (YR IR G
2uy. ‘+(B h— 2 — wiht— 2»h)up = 0.

that the determinant of this
jg obtained, where h = H/n. x is chosen s0 oterminant of 4
gystem will vanish. (p n = 0). D, can be calculated with

formula:D, , = 0, 40y - D, 4 (1 = 1,2.,.n~1)
Card 2/6
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2 22 ' .
D, = 2y Dy = 0, - 2xhi 6, = Byh" - 2 - w'hy (1 = 1,2...n). D _y do the

gub-determinant when jhe first j rows and q°lumxxa are deleted. The purely
mathematical peculiarfities of this method are discussed and, as an example,
the greateat root of # ig calculated numerically. for

- 146.4717 - 2/1° for T4 1
B\r) =,
l -2/1'2 for r>1.

L
and a nucleus with A~240 and 1 » 1. Then the method is npplied for
calculating neutron scattering cross sections.. The Schrodinger equation

This holds for a aquare-welll potential

for the radial part of the neutron wave function is written as \/Y
—-—'d':,y) + [R'-—f——(—l;-"iil]u(r)é Uiryuirn, 8

vin=2Ve), B=FEE>C |

the potential V(r) may contain a spin-orbit term. ‘For r = H, IV(H)i ¢ £, for
T 00y v(r) »0. With the conditions u(0) = O and

-
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du(z)) A(H) th ‘ .

T el = Au(H) e problem ia reduced to the boundary problem

(th' —uy+uy=0, ;
“‘_1+(S‘h’ 2)u‘+a‘.l—'0 (‘ﬂ2p 3, .-0|ﬂ"l). (ll)
2u,,_,+(S h3— 24 2h2) u, =0,

S(r) R LEED U(r) P \/r

. e - Rl
and the determinant A = 0 is found by using the above recurrent foroula:

Ai wA_ b;_» (i=2,3...n-1);A°-1,A1nw

1’
A= (25220, ]. (13)
1f V(r) 1s complex, S(r) = s( )(r) + is(z)(r) A e A1 + 1.2, A =P +1iQ
and w = p + iq.
Card 4/6
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g p‘ - I—’P‘ 3""7‘Q|_,, |
l==l;:Q( =Q at+qP, o } . (]7)
T Q=0 Qmg, iy

Pi=SI" h’_z. = Siops
S =23,y

R R
", | ’\n-:‘-&-"\’-pﬂ,
= oh [0 PaiGo y—q, P
w [2* BT ]
\\ . i
\__‘_.._

1 = 2, and the potential 19 real,

(19)

results,
Py=p . p _ . -t
pOD P—-pop' qﬂ]""2}

Q= =90 Q,~M,+%p. . (wa)
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if it is compiex, (.30 = Soh2 - 2 - 2hn, P, - 8(1)h2 -2 - Zhni,
- q, = ng n? - 2hn,y m= x, + inye A numerica? exanple is calculated for

a Woods-Saxon potential and compared with experimental datan. There are

4 figures, 3 tables, and 13 references: 6 Soviet and 7 non-Soviet. The

four most recent references to English-language publications read as

follows: D. J. Hughes, R. B. Schwartz, Neutron Cross Sections. B. N. L.

N. Y. 1958; H. C. Bolton, H. I. Scoina. Proc. Camb. Phil. Boec. 52, 215 /
|

(1956)3 M. walt, H. H. Barschall. Phys. Rev. 93, 1062 (1954); J. R.
Beyster et-al. Phys. Rev. 104, 1319 (1956). T
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YERMAKOV, S.M,
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cubsge and multidimensional interpolation. Dokl, 3
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YERMAKOV, S.M.; ZOLOTUKHIN, V.G.; FETROV, E.Ye,

’”""’“WIW i
Calculating the passage of neutrons through a plane polyethylene
layer, Atom. energ. 15 no.3:253-255 S 163, (MIRA 16:10)

(Neutrons-~Capture) (Shielding (Radiation))
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_YERMAKOV, S.M, (Moskve)

Interpolation over random points, = Zhur.vych.mal.i mat.fis, 3
no.11186-190 JaF '63, ' (MIRA 16:2)
(Interpolation) (Probatildties)
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“Ull. The application of this method to problems involving the passage of neutrons and.gamma :
1 | . quanta through a substance is possible due to the abgence of any interrelation between the ;
1 particles in real beams. The difficulties that arise in connectipn with the use of the Monte ..
il Carlo method are concerned primarily with the determination of small probabilities. Im | »;_'
4+ || problems connected with the passage of radiation through a gubstance, the smallness of o
|. the probability p may be occasioned by the absorption of the particles, their leakage from Lo
_the medium, energy losses as the result of slowing, etc. Itis pointed out that the Neuman
geries for the solution of the kinetic equation reduces the radiation transfer problem to . C
. the computation of multiple intervals, while the Monte Carlo method itself consists - |,
| * essentially in the calculation of the terms of a Neuman series which are the multiple o
11 intervals. The use of non-random points, in the opinion of the authors, implies a repudiation B
1% of the probabilities of the Monte Carlo scheme, eliminating the possibility. of a practical
evaluation of the accuracy of the results. In those cases in which interest attaches to a i
. particular funotional of the kinetic equation solution, the methods which are described R
* in this article for increasing the statistical effectiveness of the method normally provide an 5
', accuracy quite satisfactory for prgcﬁcnl purposes with a number of histories ranging from - {’
f
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quadrature expressions with random nodes of Mdl accuracy, which are very useful for ! '
: pucﬁcnl applications. . A final section of the article deals with problem-solving thmugh
the use of high-speed elocttmlc oomputera. Orlg art. I:ue : 19 !ormdu : 3
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. _
- "TOPIC TAGCS: random quadratvre, Monte Carlo, spherical singularity, mechanical

.quadrature, random node, iteration quadrature formula, Gaussian quadrnture, Pourier
© .coefficient

" ABSTRACT: The author studies quadrature formulas (with random nodes) of raised
"accuracy which are, in a sense, analogs of Gaussian quadratures. He computes the

mean and the dispersion for the corresponding quadrature sum for inference on the
 size of the error of the constructed quadrature formulas, Orig. art. has: 8
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shield. Therefore, various attenuation procesgeg mmst b taken inte
account in caloulations of biological shielding. Ihe dubhors investi-
gated the angular and ensrgy distribution of mummaﬁradiabion on the oute=
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provideds The Monte Carlo method wag used for ocalpnlaltilnns by means of
[-20 electronic computing machine. It wasg asgumed), thut the gamma rays
lore generated at the initial snergy levels of 2, %b 4, 5, 6 and 7 Mev,
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} ABSTRACT:

. SOURCE

' TOPIC TAGS:
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" 1cCard -

TITLE:
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MEV accelerator, ion beam focusing, pnrticle‘

Pribory i tekhnika eksperl_ment:n, no, 4, 1965, 26429
accel.

The beginning part of an accelerator (b.p.a. ) ﬁs din

relative velocity increments within the gaps of the sacre’l( ratin

small velocity increments only (1-27%) and describes unly:

;!!;

"existing theory of accelerating field focusing is applicv.} le ta
fioorly
Such a focusing wag t:escad only on’ ulcc.! Ton .

. .| proton linear accelerators and the preaent “puthors cestedlthe 4
focusing in a b,p.a, with velocity increments of 5--15% mfﬁ an’
of 50 KEV with an operative wavelength of 5 m,
ment and by comparing the protomn apec't:ra at its exit, (drU

This arti«le de
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. AUTEOR: Guryachev, I, V,; Dulin, V. A.;_Yermakov, S, M.; Kolysheako : '5
i—Summv. A, P.; Trykov, L. A, _ ' M. & V Zg

'ORG: none , , ’ _ 6 :
i ) '
| TITLE: Angular distribution of fast neut ] 5
| - _ eutrons behind iron shields ,4 '
_ %SOURCE: Atomnaya energiya, v, 20, no, 6, 1966, 46973 ‘7

§
| TOFIC TAGS: neutron distribution, fast neutron
sbielding, iron ’ rony angular distribution, reactor

ABSTRACT: The authors have measured the and energy, disteibutions of fast |
ixr‘:::nu:mns behind iron shields'df 10 and 15%@%88. 'Eg msulrtu o:‘o theogxp:;:- (

; are compared With calculations by the Monte Garloe me - .
caloulations by the "transmission" m:%'r‘x mothod in the E;M:]p;gxiwﬁi::r.w g‘;hrgup !
rosults of the caloulations show that the transmission of the shield depends
;stmngly on the angular distribution of the incident radiation, The transmission |
‘measurements were made using an RIZ uranium-water reactor with a stainless steel
reflector. The agreement of the experimental and the caloulated dats are found to .
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be satisfactory both in sbsolute magnitude and in the form of the angular distribu-
tions, A study vas also made of the difference in character of the spatial and
angular distributions of fast neutrons from a point source in an infinite homo=-
geneous medium and from a point source located at a plane barrier, The results
show that the allowance for the thickness of the shield lesds to a steeper fall off
in the neutron flux than in the case of an infinite medium, Other differences be-
tween infinite and finite shields are also pointed out, The authors thank Yu, A,
-_|Kasanskiy for valusble advice and discussions, Orig. art, has: 5 figures and 1
formla.

. |SUB cOD: 46  SUBK DATE: ObSepSs/  OKIG REF: 013/  OTH MEF! 004

T—H—EW’]W_;.‘TTITH!'T?.TTWT!T"L_!}EWNmlnﬂmlﬁ[r’"mm’fnmww. TILAE T
U FILEHETE 31 B PR | T AT P | LR T E FTER TR R R R R RIS B HEFER LA NP TFRER AT

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0

AT A AR TSSO IS L S s iy ik (Gt H)
T LOSUNS5T  EaT(x) Jmjop
ACC NR:  ATE027921 SOURCE CODE: UR/0000/66/000/000,/0067/0071 7
AUTHOR: Yermakov, 8. M.; Prokof'yeva, Z, Ao g4
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TITLE: Use of the Monte Carlo method in ahielding calenlations

ESOURCE: Voprosy fiziki zashchity reaktorov (Problems in phyeics ol’ reactor shielding);
sbornik statey, no. 2. Moscow, Atomizdat, 1966, 67-T1

TOPIC TAGS: Monte Carlo method, radiation shielding, computer programsing

ABSTRACT: The authors consider some procedural problems associated with the compila-
tion of programs for solving problems in nuclear radiation shielding by the Monte

Carlo method. There are two classical approaches in using this method ror calculating
the passage of radiation through matter: 1, modeling the behavior of a neutron or y-.
quantun in the medium and 2. writing out the solution for the integral equation of ra-
diation transfer in the form of an infinite geries with terms which are multiple inte-
grals of increasingly higher order (Neumann series) with gsubsequent fioplication of thé
Monte Carlo method for calculating these terms. Two problens are conpidered: the genet——
eral structure of a program for shielding calculation and the slructure of an elemen-:

-y

tary unit for general shielding geometry. It is assumed in the discussion that the !

reader is familiar with the Monte Carlo method as presented In works by Buslenko, P
Card _1/2
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Zolotukhin, Vliedimirov and others where it 'is shown that penetration of radiation

through matter may be given in terms of the phase coordinates of the particles along
jts trajectory. A procedure is deseribed for compiling a program to follow this tra- ;
Jectory. Particular emphasis is given to that part of the program for detirmining the
distances travelled by the particle in moving from a given point in a given direction
before exit from the medium. An algorithm in ALGOL-60 language is given in the form of
a procedure for determining these distances and correlating the corresponding numbers.
|The resulting geometric unit may be useful in other computational methods, e. g. for

constructing three-dimensional nets for difference methods. Orig. art. has: 1 formu-

la. :
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YERMAKOV, S. S.

YERMAK n tion of Steel for the Cutting Edges of
o7, 8- 8- Di?ﬁ:t.’%gal‘lm Higher Eucation USSR. [leningrad
Polytechnic Inst imeni M. I. Kalinin, Leningrad,
1956, (Dissertation for the Degree of Candidate
in,Sciences)
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"An Investigation of the Geometry of a Cardan Susp With
the Aid of a Sterecgraphic Pro/ection,” by 8..B. . X¢ y Moscow,
Izvestiye Akademii Neuk SSSR, Otdeleniye Tekhniches auvk,

No 6, Jun 57, PP 56-63

The article introduces a graphical method of solving 4 series of
problems which are encountered in an investigation of the geometry of a
Cardan suspension. < The method makes use of a stereographic pfojection and
is based on the method of analysis employed by V. V. Dobrovol'skiy in his
vork, Teopiya Sfericheskikh Mekhanizmov, (The Theory of Spherical Mecha-
nisms), Moscow, 19h7.

The author first locates the stereographic image normal to the plane
of a Cardan ring on a reference plane connected to a stationary base, then
determines the angle of inclination of a second Cardan ring in relation to
the stationary base; next he determines the angle between the swinging axes
of the Cardan rings and the line of intersection of the vplene of the second
Cardan ring and the plane connected to the stationary base. Thenle loates,
on the reference plane connected to the stationary base, the ptereographic
image of & point in the plene of the second Cardon ring, and finally, de-
termines the angles between the plane of the second Cardan ring and the
plane connected to the statioiiary base, which are meanied in' various planes
passing through the center of the suspenasion. (U)
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ADTHOR: Yermakov, 8. B.) Candidate of Technicaljgg&aeﬁ§n5
18,

PITLE: On the content of carbon in case hardoning gte
(0 soderzhanii uglerods v tsonentuygqqkn_stalyakh).

PERTODICAL: MMetallovedenl i Qorebotke Me allov® (Metallurgy exd
Metal Treatment), 0.7, PPs 40 T.H8.8.R0)

- 9

ABSTRACT: Ipatov, N. K. (&) investigated the resistdnce O repeated
impact of cese perdened carbon gteels containing 0.16 snd
0.2%% C and arrived at the conclusion that an increase in
the C content from 0,16 to 0.2%% and en increase of the
cage hardening depth bringe about an incresase of the
impact strength of gteel and the higher the cerbon content
of the case bardened steel the more hermful is the effect
of the case hardening. His conclusions may pot be fully
justified since his investigations weze not long enough
and smounted %0 only about 10 000 ‘impact cycles and also
he did not take into consideration the ratio of the areé
of the case pardened layer to the sred of the entire cross
gection. To establish the optimum carbon sontent in
case hardening gteels 12 mm dia. 150 mm 1oB& gpecimens
made of the gteels 10, 20, 35 end 45 were carburised for

carburising agent. The respective ¢ contents

TR S S | A L
S P vy Lt LS SRS U
U Vi A Ussers ) L mema Gt e
L o i Ay
U S 1

T

[ P
ViVivVi* TV




YERMAKDY, 5.5,

Vyaznikov, N.F., Yermakov, 3.3.

A Method of the Investigation of Patigue by Impaoct in Steel
(Metodika issledovaniya stali na udarnuyu ustalost'

1957, Vol. 23, Kr 9, PP 1095-1097 (USSR)

¥
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AUTHOR:
_TITLE:

PERIODICAL: Zavodskaya Laboratoriye,

ABSTRACT: The authors developed & met

scheme of a machine and the

recorded curves for continuous impaoct 8
in form of the dependence of a number of impacts

the energy of the single impact. It is shown
1 in the cese-hardened state both in the
is the steel 20 KIi3A.
investigating
case of all types of steel & decrease
may be observed when investigation is

In the case of short investigations

samples are given
until destruction upon
that the most resistant stee
air and in the liquid medium
of the curves obtained when
air, it may be scen

of impaot-fatigue-strength
carried ocut in the solution.

(20-40 min.) in the 1iquid medium
long duration (45-50 hours) it amounts to

53-55%. In order to detemine the influence exercised by the compo-
sition of the solutlion on the decrease of

in the case of teats of
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a corresponding investigation. The
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Prom a comparison
in the solution and in the

this decrease amounted to 38-42%

the atrength of steel,

CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0

3 S ST B A B A T CE A BE SETT O B S Bt
Dt 1 FESERY BRI Lo P o T ’
I S AR SRR AP R | e ,m_;-;;”:“_,dml, AL 1LV IR B s e o=

__ il

32-9-20/43
A Method of the Investigation of Fatigue by Impact in Steel

comparative impact-fatigue-tests were carried out with case-hardened
samples of 12 KHV2A steel in pure distilled water, in the air, and
in a solution. It is shown that the greatest decrense of impact
strength was observed in the case of the test carried out in the
solution. The investigation of the destroyed sample showed that the
working surface of the sample had no oxide film as a result of a
test carried out in distilled wvmater, in contrast to the surface
obtained by the investigation carried out in the solution. It is
assumed that, besides the phanomena of the adsorption and strutting
effect, the reduction of impact strength is ¢augsed also by the
effect of corrosion. In the case of short experinents the effeot of
gorrosion is of no importance, but with an increase of the duration
of the experiment the role played by it inoreases ateadily. The data
cbtained agree well with the tests carried out in nature with
driliing milling cutters (the latter daveloped in o 1iquid medium
under oyclical impaot strosses), There are } figures, 1 table and
3 Slavic references.

AVAILABLE: Library of Congreas
Card 2/2

v 1
P T R

R e e S a2 rna

CRRER I £ o  eek D s e St e et i N by
JUR 3 e A | St s O ki 8 LT | LRI e B
e s e e i reiii ik o Bl Eia re e = ik b s

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 03/20/2001

L7 178 SEE U I R VAR B RN
| R BT ERT LAt B i ;1§
: Pl Y v g2 (e SARTHATR T AT il 6314 (ot PP I TI0 STOTEHYATE (U A T TR T T T
s I 11}

Translation from: Referativnyy
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bine optimal mechanical properties with
25Kh2GN2DZF steel containing 0.2
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AUTHORS Vyaznikov, N. F., Yermzkov, B. S. SOV/165—58—5-39/49
Trtaey
TITLE: Hesidual Stresses in Btoels at Chonieal and Thermal Troctaent
(Ostatochnywenapryazheniya v steli pri khimiko-termicheskoy

cbrabotke)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiyn, 1958,
Ur 3, pp 236 - 241 (USSR) ’

ABSTRACT: The influence exerted by the composition of the steel on
the extent and the character of the distribution of
the residual stresses in cementite samples was investigated,
and the extent and the character of the distribution of
the residual tension in the subsurface re;ion and the
structure of the cementite layer were determined. The
jnvestigations were carried out with the steel samples
O5KRheGD ond’ 25Kh2WW2T . To investigate the influence exerted
by carbon on the extent and the distribution character
of the residual stress carbon steels of the typed20, 30
and 40 were cemented at depths of 1,5 - 1,6 mn. The
cementation of the samples was carried out in the carbonizer
at temperatures of §10-920° within 3-20 hours. Then the

1/2 gamples were again hardened in oil at 780—8000. From
ar
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Residual Stresses in Steels at Chemical and Thermal SOV/163-56-
Treatment

the inveatigations carried out may be aseeén that with

a cementation layer of a thickness of up to 1,6 mm

in all samples the residual tension decréases, which

ig also the case when the carbon content of the -teel

igs increased. When the diameter of the ‘samples increases
and the thickness of the layer of cementite romains

the same the extent of the surface compression stress

is increased. Until the optimum thickness of the cementite
layer is reached the change of the residual stress pro-
ceeds cn the melting curve. With a thicker cementite
layer a removal of the residual tension is observed. Ther.
are 3 figures, 2 tmbles, and 6 references,&llof which are
Soviet.

ASSOCIATION: Leningradskiy politekhnicheskiy institut (Leningrad Poly-
technical Institute)

SUBMITTED: Cctober 1, 1957
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2JTHORS: Nekhendzis Yus A., Vyaznikov, H. F., SOV/163-§8-4—43/47
Yermakov, S. 3.

‘e /__’___» e
TITLE: \\\‘NHW’Cﬁﬁﬁggitiuns of Casehardening Steel (Novyye sostavy
tsementuyemoy stali)

PERIODICAL: Nauchnyye dcklady vysshey shkoly. Metallurgiya, 1958, Nr 4,
pp 240-247 (USSR)

ABSTRACT: The present investigation was carried out at the laboratoriyas
termoobrabotki i liteynaya laboratoriya LPI (Lavoratory for

Heat Treatmen:i and Foundry Work at the Leningrad polytechnical
Institute). The results of an investigation of standard steels
18KEGT and 25Kh2GT (formerly used for milling cutters), and
those of four new casehardening steels (suggested by the authors)
are given. The new steels are: 25Kh2CN2D2F , 25Kh2GN2T and
25KnNFR, The method, the determination of eritical points, the
investigation of depth hardening capacity, the investigation of
mechanical properties, the investigation ofthe steelfor repeated
impact, the investigation of the influence of hardening layer
depth and steel composition on fatigue impact strength, the
investigation of fatigue impact strength of steel in air and
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New Compositions of Casehardening Stesl SOV/163-58=4-43/41
in liquid medium is given. The investigation showaed that the
intreduction of niskel and copper into the tasehardening steel
increases the fatigue impact strength of steel. The fatigue
impact strength of steel increases, on account of casehardening,
only tuo & certain depth of the hardening layer. The optimum
depth of the hardening layer is obtainad at a ratio of 0.18-0,22
between depth ¢f layer and radius. In the investigation of the
sagehardenad samplas for fatligue impact strangth in liquid
medium, the impact endurance limit of the steel decreases
strongly both in continuous tests (50-55 hours) and in
shcrt-termed %tests (20-40 minutes), The new types of steel
suggasted here can bte recommended for the production of parts
streassd by rapeated impact. There are 4 figures,2 tables, and
6 Soviet references,

ASSOCIATION: Leningradskiy politekhnicheskiy institut
(Leningrad Polytechnic Institute)

SUBMITTED: Ocztober 1, 1957
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Dapendence of gteel resistance to shock on tempering femperature.
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1. Leningradskiy politekhnicheskiy institut.
(Steel--Pesting): (Tempering)
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80V/129-58~9-14/16
AUTHOR: Yermskov, 8, 8,, Candidate of Technical Belence
TITLE: Book Review (Retsenziya)
PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 9,
pp 55-57 (USSR)

: The book "Manufacture of Iron Powder" by G.V.Samsonov
ABSTRACT qzin?l S?%a.Plotkina, Metallurgizdat, 1957 is reviewed by
8. 8, Yermakov .

1. Iron powders--Production
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Yermakov, S. S., Yosipovich; Ye. 1l (Koscow) 103-19-5-2/14

A Method of Forming Transmission Functions of Sampled-
-Data Control Systems 7ith Extrapolating Devices (Letodika
sostavleniya percdatochnykh funktsiy impulfsnykh sistem
regulirovaniya, goderzhashchikh ekstrapoliruyushchiye

+stroystva)

Avtomatika i Telemekhanika, 1958, Val. 19, Nr 5,
pp. 401-407 (USSR)

A mothod of forming the transmiseion fundtions of extra-
polating devices is given here. It pormits Lo use the
existing theory of impulse control for an analysis and
synthesis of systems containing these devices. The extra-
polating devices serve for transforming the discreet data
into continuous (or continuous in places) ones. The follo-
wing is shown: 1) In the investigation of the dynanics
of the control system with an impulase element, connected
in series, with an infinitely small reciprocal of the pulse
duty factor (skvazhnost!) (Y —30) and an extrapolating de-
vice these terms can be replaced by an inpulse clenent

CIA-RDP86-00513R001962810004-0"
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A Hethod of Forming Transmission Functions of 103-19—5-2/14
Sampled-Data Control Systems With Extrapolating Devices

which forms pulses of a rectangular shape and 7= 1, and
by the linear (continuous) part of the extrapolating de-
vice which is also connected in series. 2) The transmis-
sion function of the lincar part of the extrapolating de-
vice can bo found by the application of the usual (and not
discreet) Laplace transformation. This tranomiseion function
only expresses the connection between the representation of
the input and the output quantity in the case of a certain
shape of the input action - in the case of a continuity of
the rectangular pulses with ¥ = 1. Therefore such a func-
tion can be called a conditional transmission function.
3) On the basis of the data given here it can be stated
that the method of the conditional transmission functions
(in the sense here mentioned) is applicable when the input
action represents a continuity of impulses of any previously
known shape.
There are 4 figures, 1 table and 4 references, all of which
are Soviet.

SUBMITTEDs November 1, 1957

AVAILABLE: Library of Congress
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ot SOV/I?_9-:59—2—?/16
AUTHOR;, . Yermakov, s.g., Candidate of Technical Sciences

pITIE:  Impact Patinns 318 he Steel 30KNGS (Udarnaya
vynoslivost' gtali 30KhGS)

PERIODICAL: Metallovedeniye 1 Permicheskaya Obrabotke Metallov,
1959, Nr 2, pp 34 - %6 (USSR)

ARSTRACT: The author investigated the influence of the tempering
temperature on the impact fatigue st th of 30KheS steel
(0.3% 16% Mn, 1.20% Cr and 0.99% 81). The impact
fati e§% P ed on a machine, a sketch of which is
shown in Figure 1, in which a specimen with dimensions
as shown in Figure 2> was subjected 4o pure impact bending
(the load was applied gimultaneously abt two points with
impact energies of 25 and ) with a frequency of
600 impacts/gin. After eac 1
turped by 15 . Preliminary treatme
After machining, the gpecimens were
880 “C, tempergd jn oil for 2 hours at 100, 200,
, 700 "C and, following that, cooled in air.
imens were not tempered g.fter hardening
annealed at 880 °C for 2 hours.
ts were nade O & "Gagarin" press
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Impact Patigue/SF THS Bteel 30KhGS 80V/129-59-2-7/16
and the impact strength was determined by means of a
pendulum impact-testing machine with an impact energy
of 30 kgm. The obtained results, graphed in Figure 3,
show that all the mechanical properties, i.e. strength,
impact strength, and impact fatigue strength increase
in the case of tempering at 200 °C. For tempering
temperatures above 200 °C, the strength and yield point
values dropTe impact strengt drops sharply at tempering
temperatures from 280to 500 “C. However, for a tempering
temperature of 500 C, there is an increase in the
impact strength. In contrest to this, 3ha impact fatigue
strength shows a second maximug at 400 “C when the impact
strength is lowest and at 500 ~C the impact fatigue
strength drops sharply. In the cage of impacts of
60 kgem specimens tempered at 400 "0 withstand the largest
number of impacts, whilet in the case of impacts wigh
energies of 25 kgem, the specimens %tempered at 200 °C
withstand the largest number of impactis. It was found
that for this steel, the fatigue strength in the case of
card2/3 repeated impact loading has features which are not revealed

in static tests or in single—impact bending tests
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The fatigue curve for repeated impact loads, as a
function of the tempering temperature, shows two maxima
at 200 and 400 “C, respectively. The magnitudes of these
maxima are determined by the energies of the individual
impact. There are 3 figures and 4 references, 3 of
which are Soviet and 1 German.

ASSOCIATION: Leningradskiy politekhnicheskiy institut
(Leningrad Polytechnical Institute)
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80V/129~59-6~9/1
AUTHORS: Vyaznikov, N.F., Yermakov, 8.8., Candidates o
Technical ScienceB ™

TITLE: Residual Stresses in the Hardened and the Case-hardened
Layer (Ostatochnyye napryazheniya v zakalennom tsemento-
vannom sloye)

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 1959,
Nr 6, pp 41 ~ 45 (USSR)

ABSTRACT: The aim of the work described in this paper was o establish
the influence of the steel composition and also of the depth
and the structure of the carburized layer on the magnitude and
the character of the distribution of the residual stresses in
carburized components. The influence of alloying elements and
of the carbon contents on the residual stresses in carburiz:d
and heat-treated specimens was investigated on alloy and carbon
steels with compositions as given in the table on p 42, Cyl-
indrical specimens of 12 mm dia, 150 mm length, were investi-~
gated after being cerburized in a mixture of 35% chagcoal; 10%
sodium carbonate and % barium carbonate at 910-920 "C for
durations of 3-20 hours. Immediately after removal from the
carburization boxes, the specimens were quenched in oil and
quenched for a second time in oil from 780--800 ~C. gollowing

Cardl/4 that, the specimens were tempered for 1 hour at 200 “C and
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cooled in air. Por one of the steels the spgoimens were sub--
jected to intermediate tempering at 660~680 "¢ Por a duration of
4 hours prior to the second quenching., On the baszis of the
obtained repults, the following conclusions ane arrived at.

1) The magnitude of the residual stresses and the character of
their distribution aleng the ¢vcas~section of the quenched,
carburiz:d specimen depenis on the depth of the carburized
layer; as well as on the chemical composition of the sieel,

2) dg increasing the depth of the carburised layer from
0.6-2,2 mm, the magnitude of the residual surface stresses
changes greatly. In the case of relatively shallow carburyz-
ation depths, there are compression stresses gt the surface of
the specimens which increase with increasing depth of carburiz-
ation up to carburizaticn depths of 1.2 mm, Purther increace
of the carburization depth ieads to a reduction in the compres-
dion stresses and in the case of carburization depths exceeding
2 mm, residual tensile stresses will be present at the

apecimen surfaces,

Caxd2/4
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Besidual Stresses in the Hardened and the Came-hasrdened Layer

3) In accordance with the changes in ths residual surface
stresses, there will also be changes in the magnitude and
the character of the stresses along the cross-section of
the carburizd specimens. If the depth of carburization
does not exceed 1.2 mm, there will he a continuous change
in the residual stresses aloug the c¢ross~-gection,
However, 1f the carburization depth exceeds 2 mm, the
curve representing the distribution of the

residual stresses will show a discon¥inuity in the
compression stresses,

4) The magnitude and the character of the residual
stresses are greatly dependent on the presence in the
structure of a hardened layer of excess carbides and

of residual austenite,

- . '
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There are 2 figures, 1 table and 3 Hovie references,

ASSOCIATION: Leningradskiy politekhnicheskly institut
(Ieningrad Polytechnical Institute)
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AUTHORS Yermakov, 3. 3.
TITLE: Methods of Investigating Steel §ith Respect to Abrasion Under

Alternating Shock-1like Loads (Metodika issledovaniys stali na
abrazivnyy iznos pri udarnoperemennykh nagruzkakh)

PERIODICAL: 7avodskaya Laboratoriya, 1959, Yol 25, Nr 3, pp 337-33Y (USSR)
morked out by which data on abrasion under
alternating shock-1like loads as a function of composition and
structure of the sbrasion layer can be obtained. Data for the
steel types 20KhN2A, 20KhN3A, and J0N3MA (Table) were obtained
by these methods. In principle, the test unit (Fig 1) is a
spring which causes the loading. An elactric motor rotates a
ghatt (700 rpm). Samples in the form of cog wheels (Fig 2) were
tested; in this case the Jolting effect (ir addition to the ef-
foct of friction caused by the rotation) wos conveyed by the
cogs. White electro-corundum (0.6-0.8 mn), corundum (3-5 mm),
and quartz sand, in & 1iquid with a camposition similar to sea

water, were uged as abrasion mixture. The gpples were cenented

into hard carhburizing ault up to a layer thickness of 1.5-1.7 cm
{munt of various

Card 1/2 at 930 ps 100 and givan u thoraol sfiortyos

ABSTRACT: Methods have been

bty
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Methods of Invesctigating Steel With Respect to Abrasion Unider Alternat{ng
. Shock-like Loads

types. The results shewed (Fig 3) that the thermal aftertreat-
ment, i.e. the microstructure of the layer sonsiderably in-
fluences the degree of abrasion. 20M3MA steal was inventigated
4ith regard to the influence of the lowl on-th. sbrasion and 4
was found that an increase of abrasicy(it is doubled)almost doesnct
occur until the load has increased from 150 to 250 kg. The ab-
rasion of the steels tested depends on the structure and hard-
ness of the surface layer under stress. There zre 3 figures,

1 table, end 2 Soviet references.

ASS0CIATION: Leniggradskiy politakhnicheski, ingtitut im, M. I. Kalinina
(Leningrad Polytechnical Institute imend M. I. Kalinin)
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Vyaznikov, Nikolay Pllippovich, and Sergey Stepanovich Yermakev

Primeneniye izdeliy poroshkovoy metallurgil v promyshlennosti (Use
of Powder-Metallurgy Products in Industry) Moscow, Mashglz, 1960.
' ’ 187 p. Errata slip inserted. 5,000 copies printed,

Reviewer: P.B. Mikhaylov-Mikheyev, Professor; Ed.: M.I. Koryukov,
Docent, Candidate of Technical Sciences; Ed. of Publishing House:
M.A. Chfas; Tech. Ed.: A.I. Kontorovich; Managing Ed. for Idit-
erature on Machinery Manufacturing (Leningrad vision, Mashgiz):
Ye. P. Naumov, Engineer.

PURPOSE: This book is “ntended for technical personnel in machine
and instrument manufacturing industries. It may also be useful
to students at schools of higher technical education.

COVERAGE: The authors describe . methods of producing powders from
various ferrous and nonferrous metals and the manufacture of rare
and refractory metals by powder metallurgy. The theory and methods
of manufacturing powdered-metal products and the properties of such
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Use of Powder-Metallurgy Products in Industry Sov/4024

products (friction and antifriction materials, carbldes and heat-
resistant alloys, filters, magnets and other machine partssetc.)

are presented. No personalities are mentioned. There are 83

references: 63 Soviet, 12 English, 7 derman, and 1 Polish.

TABLE OF CONTENTS:

Introduction 3
Ch. I. Metal Powders, Their Properties, and Methods of Production 5
1. Mechanical methods for producing metal powders 5
2. Physicochemical methods 9

3. Processing properties of metal powders 1

. Physical properties 1

5. Chemical properties 23

6. Brief information on metal powders 25
Ch. II. Pressing of Metal Powders 28
g. Preparation of a mixture 28

. Measuring out the mixture and £1lling the die 31

9. Pressing 33
10. Theory of pressing \ 42
11. Properties of compacts b7
12. Hot nressing 50
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‘hromium Stainless Steel el
Case Hardening of Chromlium o ] 30V/129—60-3~3/16

Table 1.
CHrmital. [amPasiTey
ofF STekL

NS Tragy.

Tian (‘, st Mn ct N
LT L

ey o TR PR CE O l-..«-r." Forotiamt MG TR TR IR o3
1X13 [ 0,12[0,75(0,66]13,30,20
1X17 | 0,10 | 0,80 0,40 | 18,0 [ 0,80

Case hardening wad done in a volld carburizing agent,
containing 85% of birch charcoal, 10% of sodlum
carbonate, and 5% ol barlum carbonate, The 20 x 20
%« 60 mm samples werc packed in Lron bf:»:ce:s{r)heat,r.:q
for 12 hr at 9007, 9500, 1,000%, and 1,0507 C and
cooled 1n the alr. The hardness of saunples, .
Ccard 2/ 4 quenched from 1,000° C after cape hardening for
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¢ape Hardening of chromium Stainless dteel SOV/129-50—5'3/16 !

4-12 hr at various depths of‘cgpe hQrdened layer,
is 1llustrated in Flgure 1.
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of samples hardgne ¢ |
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card 3/4 1Kn13; (2) steel 1KnlT.
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Gase Hardening of Chromium Stainless Steel S0V /129-60-3-3/16

The conducted tests proved that the ﬂaxiﬁu? g%zggess
of stainless steel (withoug cand hai egerg3o Lo
quenching from 1,000-1,500 C 18 no B(e)B r 30h
while after ceae hardening 1t i2§22ied s 9500 o

C teel which was case Ik
ngfeggeVZry 1ittle (in hardness) from tge :giﬁérs
case hardened at 1,000° C. Therefore,d; %rom
recommend case hardening componmntz B%OO o
gtainless steels 1Kn13 ang 1Khl7 a 0 S Alures;
quenching them from 1,000 C. There & f
and 5 tables.

I, Kalinin
technic Institute imeni M.
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' The impact-wear pair is coniained inl @ ¢irg
. consisting of corundum and quartz gand. Ir
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the interstice be
. provides also information on the non-impact:
' Specimens mace of steels 20XHZA (201KhN2A),
' (20N3MA) werp tested {mechanical properties
" impact fatigue were perfo

- supported as a simple beam ;
" loads; these tests were pevformed in alr
equipment use
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Tantalates

. . vVol.5, NO.99
i elektronika, 1960,
CALt Radiotekhnika
FERIODT PP 1553-1555

TEXT?$ This is a continuation
basic barium tantalate s ol
than bariumlgtsusxgsta;:. i ound th
B her emis t basic bari s o
horas O-i.'i‘rityl?:::ing temperature is therefot:nisco 'r;xere are
th,r-‘lty'itnligoovto 1800°K for the latter compaunt.
| ]
;o?i’;:;..‘.' 3 tables and 3 Soviet references.
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8/109 61/006/010/026/027

D201/D¥
o026 D53 ¥
AUTHORS ¢ Bondarenko, B.V., ¥3£EEkov. 8.V, and Paarev, Be.Me
TITLE: Thermo-electric properties of barium hafnates and
perrhenates

PERIODICAL: Radiotekhnika 1 elektronika, V. 6, no. 10, 1961,
1773 - 1775

TEXT: In conjunction with the results of etudy of thermo-electric
properties of barium tantalates by B.V. Bondarenko, Ye.FP. Ostap-
chenko, ' and B.Mo Tad‘pv, (Ref. 13 Radiotekjpika i elektronika,
1960, 5, 8, 1246) which were shown $o be siightly bejper than those
of barium tungstanate, the authors give the results Bf thelr de-
terninfpg thermo-electric properties of barium hafnates of type
(Ba0)q (H£02)y with n & B = 2 ¢1; 3 1
riup perrhenates (BaO)n (Rep07)n With n : m = 1 s 23 s 1; s 1;

5 3 1; 7 ¢ 13 The study of barium hafnates and rhenates with diffe-
rent content of barium oxide was required to d¢termine the influen-
ce of barium oxide on the thermoelectric properties of complex oxt%//
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prs T T
i By 3 AR AT AT T T T
ST T I1EEs mnrr!:mm{mn‘r?nig'z_}mﬂ i 1Hins

O SITIT T 1T
ZH‘lln’l’[ﬁf!lﬂﬂﬂ'Emfﬂﬁ;{{lillmlmf’;”

APPR :
OVED FOR RELEASE: 03/20/2001  CIA-RDP86-00513R001962810004-0"



"APPROVED FOR RELEASE: 0
| "APPR : 03/20/20 -
IR ""“'"“*W“'*'u.m.mm...n/m s m——— 010025100040

TR RS HF1|
I ] } il

2932
sfl 9 61,/006/010/026/0%’
Thermo-electric properties of ¢o» D201/0302

des and to find the composition of oxides which would be stable in
vacuum at operating temperatures. A tungsten tape, cieaned by heat-
ing in vacuo, was used as the base. The temperature was being de-
termined by a tungaten iridium thermo-couple. The process of acti-
vation of cathode consisted of prolonged heating with the outflow
of emission current, startin with the temperature corresponding

%o a low emission 10-8 - 107 ampere? and ending at the temperature
beyonf which the emission started to fall due to the increases v.ork
function ¢. After the activation has been finished, the emission
was measured within a wide range of temperatures after increasing
it and decreasing until a stable and reproducible emission current
was obtained. All analyzed substances had & minimum of the work
function, corresponding to that of a simple model of an n-type se-
miconductor. The thermoelectric properties of barium hafnates ané
rh@nates as obtained in the experiment are given in tabulated i< M.
The results obtained show that as compared witn those of tungstena-
tes and even tantelates of bvarium, the rhenates, and in particuler
nafnates of barium have gomewhat better emission properties. It is
stated in conclusion, however, that until the above substances caﬁ)(’

Card 2/3
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Thermo-electric properties of 450 D201/D302

further inves-
for use in thermal eminsion cathodes,
gg ﬁ%igﬁﬁeggzg t;eir evaporating and thermal atabilitgngrgpggtizzm
ha%e to ba carried out. There are 1 table, 2 figures
bloc reference.
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e 203/20 D271/D308 -
~ :AUTHORSS Bondarenko, B. V. and Yermakov, S. V.
* PITLE: | Thermionic propefties of carbides of metals belonging

to groups IV and A

 PERIODICAL: Radiotekhnika i elektronika, V. 7, no. 12, 1962,
- 2099-2101

TEXT: Measurements of thermionic emiesioh of some metal carbides
are reported. Experimental diodes had cathodes of W tape with a

thin film of investigated carbide on one gide .and a thermocouple
on the other side, and Ta anodes. The effective work function was

“determined from measured values of temperature and emission cur-
rent density. A linear dependence of work function on temperature
‘was found in the temperature range inventigated. The fqllowing va-
.lues of the work function e =% * 3%& eV are tabulated: TiC3

346 + 2.107% 1 (1300 - 1750°K) and 3.6 + 1.107% 2 (1750 - 2200°K),

—
- card 1/2
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* Phermionic properties of «.. D271/D308

arCs 3.24 + 2.107% T, HEC: 3.42 4 1.75.10~% T, Vo: 3.85, practically
sinvariable in the range of 1300 - 2100°K, NbC: 4.1 - 2.5.10"% T,

TaC: 3.98 - 1.5.10'4 T, Work function values at 300°K, 1400°K and ‘

50000K are also tabulated, as well as the carrier concentration at b*/

20000K. The sign of the temperature coefficient of the work func-
tion depends on the character of doping centers: donor in metal
carbides of IV group and acceptor in V group. 7r and Nb carbldes
are the most progising for use in thermionic cathodes, Current den-
gity of 3.6 A/cmc was obtained for NbC at 2000°K. There are 3 fi-

- gures and 2 tables.

-- SUBMITTED: May 25, 1962
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| AUTHOR 2. Yermakov, S. V. and Tsarev, B. M. f

. I ITLE: _ Thermionic emiseion.af silicides of metals belonging

‘ o transitional groups of the periodic system of elem-
ente , ) v

© PERIODICAL: Radiotekhnika 1 elektronika, v. 7, no. 12, 1962,
o 2102-2104 '

© . TEXT: Measuremente of thermionic emission of disilicides of 8 me- |
- tals are reported and discussed. Silicides were placed on a W-tape,
"occupying a predetermined section, and a thermocouple was welded to
the other side of the tape. The value of effective vork function
. was determined from measurements of temperature and current density.
: ; " The following values of(?B = ¢h + %%& in eV are tabulated: ReSiZ:
| -4.02 - 2.67.10-% T (1200 - 1900°K), WSi,: 4.04 - 4.67.107% © (1200 -

. .1800°K), TaSips 4.42 - 3.8.10"% T (1400 - 1900°K),. MoSi,: 4.02 -
Tcard 1/2 |
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' K), ZeSiy: 3.95 - 5.10.10"% T (1200 - 1900°K), V8ip: 3.26 - 1.5

-4 ‘
‘ - ° . 3.78 - 1.2.10"% © (1200 -
"2.35 + 6.33.107% T (1100 - 1400°K), CrSip 3.7

o are atso g1 L
A 0%°k). Values of the work function at 300 and 14ogc§i3:iii§8atg |
ks Some silicides have displayed a fairly stronﬁ activation at
;'ziz.be;inning of temperatur% procgzziebuzptgz :ﬁ:’limit tom o
. certain temper ’ v
5"§2§§t§§26§aizgfen% silicides have shown activation in the entir

'.ib

‘jéard 2/2

’ ' D308
. phermionic emission of ... D271/D3

n evaporates at higher
- 1igzed activity. Formation of 510, film whic P

varia-
©  temperatures is suggested as an explanation of  the observed va
- tions of activity. There are 2 figures.
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PIC TAGS: electron exiission, tkﬂ'm“::‘. .ml_.nhl. thallum
z;:rmcnhodc. thulium hexaboride emisse . ' | S
TRACT: As no data on the ther mionic emlni?:‘:’:.maiﬁz;'m"mn“ were
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.. . ¥ evld nat at 1,800K, &
D oefficient of 3.3x10"Y ev/deg and that : o
«  poeitive “'m;"“:;'. ::cn: conclusion, the author feels it his duty to t.la:l;‘G- :f
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" 1formula, and 1 table, ; .. . ' R et
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| 71mE: Thersfonic emissiop of uraniua dodecsboride
‘ { 4 7

| AUTHOR: _Yermakov, S. V.; Tsarev, B. H.

| SOURCE: Atomnaya energiya, V. 20, no. 5, 1966, 1439-440
§ .
: TOPIC TAGS: uranium compound, tungsten, thermionic emission, work function

-\ ABSTRACT: The thormionic emission of uranium dodecal_ggﬂslgf}?us measured by a pro-

: cadure described earlier (Rediotekhnika i elektronika v. 7» €099, 1962) . The sub-

: strate was a tungsten ribbon, on which a thin layer (30 == 50 ) of a donse susS- ..
! pension of U 12 powder in metsl alcohol was deposited. As in the case of hexaborids :
‘of rare earth metals, UB12 reaots with the tungsten, causing the latter to curls, .- L i
' and causing met: ~ic uranium to be deposited on tho walls of the tulb, The work S
: function was determined from the measured values of the tempo ature and current ‘ K
' density and is found to satisfy the equation 2.89 +2,3x10~* T, Doviations from a. .';
'14near dependence, towards lower values of tho work function, are observed at 1500
%l- 1900 K and are probably due to the start of noticeablo reaction between UB12 and ]
 Card 12, o e UDG: 621,032,271 46,791 4 ORI . oo T i
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