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PHASE I BOOK EXPLOITATION S0V/293%

(Deceased), Mikhall Aleksandrovich
Grigoriy Akimovich Neshitov,

25(5)

Burmistrov, Nikolay Semenovich,
Galkin, Pavel Fedorovieh Matveyev,

and Nikolay Georgiyevich Ozhimkov
atel'nykh tselhov mashinostroitel ‘nogo zavoda

Shops at a Machine-Building
4,000 copies

Planirovaniye v3pomog
(Planning the Setup of Auxiliary
_Plant) 2nd ed. Moscow, Mashgiz, 1958. 278 p.

printed.
Ed.: N.S. Burmistrov, Engineer (Deceased); Reviewers: B.V.

Voskresenskiy, Economist; P.G. Kalinin, Economist; .and A.I.

Shuster, Economist; Ed. of Publishing House: A.A. Salyanskiy;

Tech. Ed.: V.D. El'kind; Managing Ed, for Literature on

the Economics and Organization of Production: T.D. Saksaganskly.
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planning the Setup (Cont.) SOV,/2934

machine-buiiding plant. The organization of work in such
auxiliary units as the machine-repair shop, the tool shop, .
the industrial power plant, the transportation gervioe, etc.
is reviewed, and suggestions are made for improving their
labor productivity. Production and maintenance costs of
auxiliary shops and units are analyzed, and possibilities of
reducing cost inveatigated. Preparation of estimated expen-
ditures and of monthly financial statements showing results
of operations are discussed. .The operation of each auxilliary
shop or service of the plant 1is analyzed. Several chapters
are written by different authors. No personalities are men-
tioned. No references are given.

TABLE OF CONTENTS:

Preface

ch. I. Economic Importance of Auxiliary Shops and Services at a
Machine Buiiding Plant (Burmistrov, N.S.)
1., Significance of auxiliary shops and services in the or-
ganization of productlion
card 2/7
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2. Ways of improving the organization of auxiliary shop
operations

3. Mechanization of auxiliary services at a plant and 1ts
shops

4. Specific features in planning auxiliary shops and services
at a plant

Ch. II. Plam;ing the Setup of & Machine Repair Shop (Neshitov,
G.A.

1. Method of planning the repair of equipment

2, Planning the production program for a shop

3. Drawing up the work plan

. Estimating the cost of operations for a machine repair
shop . ,

5. Analyais of the implemented plan and accounting records of
operation

Ch. III. Planhing the Setup of the Tool Shop (Neshitov, G.A.)
1. Organization of tool 8hop operations at a plan®
2, Method of planning and controlling tool shop operatlons

Card 3/7
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Planning the Setup (Cont.) 80V/2934
3. Flanning the operational program for a tool shop 98
4, Work plan of a tool shop . 102
5. Estimating the cost of operating a tool shop and its ser-
vices . . 105
6. Analysis of the implemented plan and accounting records
of operation 121
Ch. IV. Plan?ing the Setup of an Industrial Power Plant (Galkin, %3
M.A. : 1
1. Distinctive features of the power plant operation 143
2. Organization of power supply to an enterprise and 1its
departments 187
3., Planning the setup of a power plant 148
4. labor force and wage funds ¢ 166
5. Production outlays and production cost 170

Cch. V. Planning of Transportation (based on practical experiende
of the Moscow Small Automobile Plant) (Ozhimkov, N.G.) 179
1. Organization of the transportation service for a plant 179

Card 4/7
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planning the Setup (Cont.) Sov/2934
2. Order of distributing hauling assignments to ¢ransporta-
tion sub-units 180
3. Drawing up work plans 186
4. Preparing estimates of expenditures of the plant as a
whole and of 1ts various departments 189
5, Prorating estimated expenditures as foracast for the plant
as g whole ) . 192
6. System of economic accountability for the transportation
department 194
7. Monthly financlal statement showing business activities
of the plant and results of its operations . 197
Ch. VI. Planning the Setup of the Maintenance and Construction
Department : 200
1. Organization and functions of the above department 200
2. Planning the setup of the department 203
Ch. VII. Planning the Auxiliary Services of a Shop (Galkin,
A, 211
1. Planning the tool service of a shop 213
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2. Planning the maintenance service of a shop

3. Planning the power plant of a shop

4. Planning the transportation service and the warehouse
operations of a shop

5. Planning public facilities within the organization of
a shop

Ch. VIII. Technical and Economic Appraisal of Work Carried out
by Supporting Departments of a Plant (Galkin, M.A.)

Ch. IX. Organizmtion of Electric Power Supply at a Mass-Produc-
tion Plant (Matveyev, P.F.)
1. Organization of electric power supply and consumption
at a plant
2. Planning and controlling electric power consumption

3. Recording electric power consumption

4. Calculation of the cost of electric power

5. Rewards granted for economizing on electric power

6. Laying out the plan for organizational and technical mea-
sures to be taken for cutting electric power consumption

Card 6/7
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Planning the Setup (Cont.) Sov/2934

7. Checking power plant efficlency by determining the
power consumption cost per machine unit

AVAILABLE: Library of Congress
Card T/7
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T retaéntent; HOZKNELIE; Ye M., red,; TKACHUN, 4.I., red.izd-vs;
MODEL¢, B.I,, tekhn.red,

[Production analysis of plante; practices of a plant] 4nalis

proisvodstvennod deiatel'nosti savoda; is opyta raboty savoda,

Moskva, Gos.nauchno-tekhn.itd-vo mashinostroit.lit-ry, 1959.

116 p. (NIRA 12:5)
(Machinery induatry)
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FINSAY, YE.M.p NESUKIN, U4, (Soicow)
"An experimental investigation of unsteady non-linear flow throu;h porous media",

report presented at the 2nd A11-Union Congress on Theoreti
Mechanics, Hoscow, 29 Jan - § Feb Gl ner ical and Applied
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" |Moscow, Atamizdat,
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“; |forming relstfvietic stabilized beams. In the laborataries of the Institute ex-
perimental studies were carried cut on the four methods for cbtaining large cing
"% |currents of relativistic electrons: (1) spiral methad of storing the electrous ia |-
" |i{nstellatione of the betatron type with subsequent hetatron synchrotron accelers~ | ..
.| tion (Budker G. I. CERH Symposfum 1, 68 (2956); (2) cbtafning of limiting electrom | .-
_lcurrents by means of the injectiocn of "electrons from a strong-current linear sc-
'.|celerator into a ring chamber of large aperture with subsequent eynchrotron accele=; -
! {ratfon; (3) starege of electrons in tracks (parking crbits) with constant nagnetic .}
" |field by mweans of the multiple injaction of electruns from another less strong= - ..
| current sccelerator; this methad is utilized for the storege of electrons and poel=|
.~ " | trons in experiments with colliding beams (expounded §n detail by G, I. Budker .
" w.|in the present collacticn, R. 274); (4) obtatning of large electron currents by |
. |weans of the acceleration of electrous by a riong plassa. The present report dis- - |
"|ecusses the firet two methods under the following topics: (1) pulsed {ron-less
', " | patatran with preliminery charge storags (8-2 davice); strong-current pulsed syu-
' | chrotron B-2S; pulsed strong-current betatron with' fra) storege (B3 device). . -
1(I1) fron-lees onestura stroug-current synchratren (¥SB)} strong-current puleed | r
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Category : USSR/Sclil State Fhysics - Systems E-k

Abs Jour : Ref Zhur - Fizika, No 1, 1957 N- 1158

Author  : Jemsonov, G.V., Neshpsr, V.§., Large. L.V.

Inst : Moscow Institute 1 TLIEYTOus Metals axd Gold

} Title ¢ Laws of Formaticn of Biiary Ailoys of Titanium

Orig Pub : Metallovedeniye i cbrab:tks metallov, 1956, No ), 30-39

Abstract : When Ti itteracts with met.ls that have & similer electror shell structure apd
& small differerce in atrmic diameters (uot more than 18%), the additive (zr)
may have ax urlimited sclubility iz the o azd (7 modificatise of Ti, or else con-
tiouous series «f sclid splutiizs are formed with/Z titanium vith a limited
solubility ink Ti {Mc, V. Nb, Ta'. Elemeuts havihg a different electron-
shell character ard s differest atomic dtemeter interact with titanium to form
solid soluticzs with a limited soclubility in tke/? and X titesium and with dia-
grams of state with entestic cr eutectsid tramsformations (M, Fe, Cr, 81, N4,
Cu) or with peritectic or peritectaid trensfermations (c, N, A1). when T{ is
amelted with elements of the tramsitiom groups s Oze cbserves an expension in
the regioz of the 3:114 solutizzs with O-T4.

M l/l °
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UssR/Atomic and Holeculer rhysics - Low Temperature D-5

Physics

Category @

Abs Jour & Ref Zhur - Fizike, No 3, 1957, No 6357

huthor ¢ Semsonov, G.V., Noshpor, v.S.
Inst : ioscow Institute of ToiFerrous Metals and Gold

Title Superconductivity of Barides, Carbides, Nitrides, end
Silicides of Transition lietals.

Orig Pub : Zk, eksperim, i teor. f£3ziki, 1956, 30, No 6, 1143

Abstract : From en enclysis of the behavior of the trensition points T,
in the suporconducting state of compounds of the following
serios: TiC-Till, VG-VN, end ZrB-Z2rC-ZrN, the euthor assumes
thet tho velues of Ty is related to the distribution of the
eloctron density, i.0., it derends on the eccepting ability
1/(lin) of the atom of the trensition metal (Referat Znur
Fizila, 1954, 10208) cnd on the f{onization potentiel@ of the
metelloid, Tho most faversblo ratio of tho valucs 1/(in) end

js found apparently in ths Nb end T= compounds. The sherp
redrction in the numker 1/ (tn) for Ti, Zr, V, end Hf compared
with Ta, Nb, ¥, and lo is accompenied by a sherp increase in

..................................................................................................................................
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Cetogory USSR/ Atonmic end lolecular Fhysics - Low Tempereture
Fhysics

Abs Jour : Ref Zhur - Fizike, No 3, 1957, No 6357

the velues of T.. In meny caeses the value of T, increases
with increesing content of metalloid in the phases, for
example; Nbolf -- 9.5%K, IbN - 15°K; to,C -~ 2.9%K, ioC --
8%K otc. The roletively low velues of ék for berides compered
with carbidos end nitrides ere due epperently to the smell
frectionof electrons, crpeble of making up the clectron de--
ficiencios of the stons of tho trencition metals. Silicon

compounds, vwhich heve still a lover fonization potentiel,
chould occupy a plece in the 110831 w«~ HeB -~ HoC -- Mel series,
which is indeed confiried in most cases.
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AUTHOR SAMSONOV G.V.,NESHPOR 7.5.,KUDINTSEVA G.h. 109-9=1%] cc
* TITLE On the Relationship Bevween Phermoenission Constants of sransit-vt
setals(and Their Conpounds rith Several Hetalloids)and zlectronic
structure.

(0 svyazi termoemissionnykh postoyannykh perekhodnykh metall'v(i
ikh soyedineniy s nekotorymi metalloidami)s elektronnoy strukiuroy

- Hussian
PERIODICAL Rediotekhnika 1 “1ektron1km,1957.?ol 2, Nr 5,0p 631-636 (U.S.S.R.)
ABSTRACT An attempt is made here %o determine the relation between the elec-

tronic work function in thermoemigsion and the electronic gtructure

of transitive metals ( and their conpounds @ith boron ,caroon

and nitrogen). It s shown that the work function depends on the
atomic structure of the metal and decreases with decreasing degree
of screening of the electrons of inocompletely occupied dé-aton ghells
of transitive netals. The work function oar be brought into connection
@ith the quantity of dispersive power of the atoms of transitive me-
4gls which are characterized by the criterion 1/Hn. 1 - chief quantun
figurej n - the number of alectrons 1n the jncoupletely occupied
¢-shell, it decreases with increasing 1/Nn. In metalloid compounds
of transitive metals with boron ., € srbon and nitrogen the work func-
tion should increase with increasing 1/Nn for the corresponding
transitive metals.This i8 confirmed in the case of borides,but in
the case of carbides and nitrices it can not yet be considered to be

Card 1/2 an eatablished faot. The jonizing potential of the netalloid atom
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On the Relationship Between Thermoemission Constants of 109-5-1k/22
Transitive lletels (and Their Compounds with Several Yetalloics) and

Electronis St ructure.

exerts considerable {nfluence on the &

mount of the work function

of metalloid conpounds . & reduction of the work function is to be

expected in the LieBz-LIeC-E:{eN series

, vhere le ig a transitive metal

of groups IVa, Va, OT Via. The work function is in most cases smal-
ler in the case of metalloid compounds th an in that of the corres-

pording metals.

v

( 1 table, 4 {1lustrationg, 6 Slavic references).

Hot L‘inen .

ASSOCIATIOR
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SUBMITTED
AVAILABLE
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25.6.1956
Library of Congress.
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AUTHOR: Neshpor, V.S. and Samsonov, G.V. 126
TITLE: On the problem of brittleness of metzlloids compounds.

(K voprosu o khrupkosti metallopodobnykh soyedineniy.)

PERIODICAL:"Fizika Metallov i lietallovedeniel (Physics of lletals and
VMetallurgy), 1957, Vol.IV, Lo.l (10), pp.l181-13> (Ue3eBeRe)

ABSTRACT : The coefficients of linear expansion of a number of
metalloids were determined and their modulus of elasticity
was estimated on the basis of a formula proposed by
va, I. Frenkel' (3). 1In a table, p.l8l, the coefficients
of linear expansion, the elasticity moduli, the mean Square
displacements of the molecules in the crystals and the
brittleness of these compounds are given, some of the data
being based on information published in literature. The
following compounds were investigated by the authors: Mo2C
wc, TicC, ZI‘B2, TiBa, ZrCc, TiN, CrBz. The values given in
the table foTr W,C, 1bC, TaC and VC are those given by Koster
(75. fo Nevallifinde, 1948, 39, 111).

1 table, 1 graph, 7 references, 3 of which are Russian.

Institute of Metal Ceramics of

Special Alloys, Ac.Sc. Ukraine:

iloscow Institute of non-ferrous :
metals and gold imeni M.I. Kalinin. Recd. lfar.22, 1956.
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AUTHORS ¢ Neshpor, V.S. and Samsonov, G.V.(HVe) 21-5-13/26

o-Earth Elements (Novyye boridy redkozemel'=

TITLE: New Borides of Rer
nykh elementov)

Dopovidi Akademii Nauk Ukrains'koi RSR, 1957, Nr S, PP. AT8-
479 (USSR)

ABSTRACT: The authors obtained the borides of dysprosium, holmium and
jutecium by means of the vacuun-thermal pethod, They were
gubjacted to X-raey and chemical analyses. Roentgenograms of

all these compounds are completely similar and indicate the
presence in each of them of two phases: cubic and tetragonal
go that the composition of these borides js as followa: DyBg s
DyBy,» HOBg, HoB4» LuBg and lLuB,. The constants of their lat-
tices are cited in Table 1 of ihe articla. The intensities of
the lines of the two phases in the roentgenograms are approx-
jmately equalj; most of the lines are ascribed to the phase of
McBy. The article contains 1 roen’igenogram, 1 table and 6

card 1/2 references, 2 of which are Slavic.
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Few Borides of Rare-Earth Elements 21-5-13/26

ASSOCIATION: Institute of Hetalloceramics and Special Alloys of the AN
Ukrainian SSR (Inetytut netalokeramiky 1 spetssplaviv AN URSR)

PRESENTED: By V.§. Syechaikov (V.M. Svyechnikov), Member of the AN
pkrainian SSR

SUBMITTED: 4 March 1957

AVAILABLE: Library of Congress
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Akademiya nauk Ukrainskoy 8SR.
nykh splavov

Voprosy poroshkovoy metallurgii 1 prochnosti materialov, VyP. 5
(Problems in Powder Metallurgy and Strength of Materials, Nr 5)
Kiyev, ILzd-vo AN USSR, 1958. 1T2p. 2,000 copies printed.

va. A. Samokhvalov; Pech, Ed.: v.Ye.
Iﬂul

1.N. Prantsevich (Resp. Ed.),
knd V.V. Grigor'yeva.

PHASE I BOOK EXPLOITATION Sov/2170

Institut metallokermiki 1 gpetsial’

Ed. of Publishing House:
Sklyarova; Editorial Board:
Fedorchenko, ¢.S. Pisarenko, G.V.Samsonov,

ollection of articles is intended for & wide circle
rs in the research and production of pow-

PURPOSE: This c
180 be useful to advanced students of

of scientists and enginee
der metallurgy. 1Lt may &
metallurgical jnstitutes.
tion of articles describes the results of in-
vestigations made at the Institut metallo keramikii gpetsial 'nykh
splavov, AN USSR (Institute of Powder Metallurgy and Special Al-
loys, Academy of Sciences, Ykrainian §srR). The physical and chem-

COVERAGE: This collec

Card 1/b

APPROVED :
FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136620(



"APOVD FOR RLEASE: Monday, July 31, 2000

CIA-RDP86-00513R001136620

. gkoblems in Powder Metallurgy (cont.)

ical properftles of materials used in
cusged., Materials described as new,

sgnalities are mentioned.

TABLE OF CONTENTS:

sémsonov, ¢.V., and v.S.Neshpor.
Metal-like Compounds.

coefficient of thermal expansion,
bond between the metal and the metalloid,
this bond.
pounds is
the atoms of the metal and the

determined chiefly by the
metallold.
Yeremenko, V.N., G.V. 2udilova,
Niobium Structural Diagram
The authors describe the results of
chromium-nioblum system by thermal,
graphlc methods.

card 2/§
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The asuthors describe resulis of jnvestigations of
caloulation of the inter-atomic
and factors affecting
They conclude that the hardness of the metal-like com-
bonding forces beftween

an investigation
metallographic,

soV/2170

powder metallurgy are dis-
production processes,
methods and results of mechanical testing are described.

References follow each article.

and
No per-~

Some Physical Characteristics of

microhardness,

and L.A. Gayevskaya, Chromium-

of the
andvradio-
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‘Problems in Powder Metallurgy (Cont.) sovV/2170

!
¥rantsevich, I.N., and ¥.S. Neshpor The Problem of Radiographic
Determination of the characEeriaEIc Temperature 9
The authors discuss the characteristic temperature in respect
to the strength of metal and alloys and the effect of the alloy-

ing elements on high-temperature strength properties.

Andriyevskiy, R.A. The State of Certain Problems of the Theory of
Sintering Hetal Powders 5k
The author discusses the theory of sintering, the role of sur-
face phenomena during sintering, diffusion and plastic flow and
recrystallization during sintering in an attempt to clarify the

physical nature of sintering.

Yeremenko, V.N., and Ya. V. Natanzon.

the Substance Through the Gas Phase in Sin
The authors investigated the effect of
ing atmosphere on the shrinkage of a specimen, comparing 1t with

shrinkage during vacuum sintering.
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SAMSONOY, Ge¥ey KESEEOR, V.S,
Theoretical assumptions on the structure of heat resistant

mterials hased on metallic compounds [with sumzary in English].
Insh.-fis,.shur. 1 no.8:30-38 Ag *58. (MIRA 11:8)

1.Institut metallokeramiki i spetssplavov AN USSR, Kiyev,.
(Refractory materials)
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Semsonov, G. V., Neshpor, %57, Yermekova, V. A. 78-3-4-7/38

Investigations of the Properties of the Alloys of the Jystenm
Fiobium-Silicon (Issledovaniye svoystv splavov sistemy
niobiy-kremniy)

Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 4,
pp. 868-878 (USSR)

The phase compoaition of the allnys in the system niobium-

-silicon in concentrations of from O to 100 atomy was

investigated by radiographic and metallographic methods.

Three intermediate compounds were found:

1.-Nbg 51 with hexagonal lattice with the following parameter:
a = 3,59 8., c = 4,46 .

2.- Si., in three modificaticns, tetragon 1l ¢~ end B~
mogifécations with parameters a = 6,56 § and ¢ = 11,86 2

and @ = 10,00 % and ¢ = 5,07 &, an hexaggnal J-modification
with parameters a = 7,52 and ¢ = 95,24 A.
5.-nb51% with hexagonal structure a = 4,78 % and ¢ = 6,56 2.
i

The melfing points of some elloys were investigated. It was
found on this occasion that the compound Nb4Si has a congruent
melting point.
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 Investigations of the Properties of the Alloys of the System 78-5-4-7/58
Niobium-Silicon

ASSOCIATION:

SUBMITTED:

Card 2/2

3

The investigations of the electric conductivity of the alloys
of niobium and silicon have three specific voints in the phase
disgram at 20, 37,5 and 66,6 atomf silicon..

Also the stability of the alloys egainst oxidation in air at
1000°C was investigated. The alloys are not resistant fto
corrosion.

Bagsed on the investigations carried out as well as on the
analyses of the alloys the phese diagrams of niobium end
gilicon were constructed.

There are 11 figures, 9 tables, and 18 references, 2 of which
are Soviet.

Institut metallokeramiki i spetsiafhykh splavov Akademii nauk
USSR (Institute for Metalloceramics and Special Alloys, AS
UkrSSR) '

June 25, 1957
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21-58-7-13/27
AUTHORS ¢ Koval 'chenko, ¥.5. Neshpor, Y.S. and Samsonov; 5.V,
f’

TITLE: Investigation of 7irconium Boride - lolybdenun Alloys
(Issladovaniye gspavov borida ¢sirkoniya s molibdenom)

PERIODICAL:  Dopovidi akademii nauk Ukrains'koi RSR, 1958, Nr T,
pp T40-742 (USSR)

ABSTRACT: The properties of ZrB2 - ¥o elloys obtained by sinter-
ing were jnvestigated? On the basis of the results of vi-
sual thermal analysis, metallographic and roentgenographic
studies. shrinkage curves, and measuring the macro- and
microhardness, 8 hypothetical diagram of the ZrBz-mo sys-
tem state was composed, The existence of the triple dor-
ide ko Zr32 was discovered in the system. Conditions for

the hot pressing of zirconium boride alloys with molybden-

um were studied at molybdenum contents of 5; 4C and 60 mol-

acular per cent. Sufficiently compact alloys were obtained

on pressing under 2 specific pregsure of 260 kg/sq cm and

temperatures from 2,000 to 2,100°C. There is 1 graph and
Card 1/2 10 references, T of which are Soviet, and 3 American.
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21-58-T7-13/27
Investigation of Zirconium Boride - Xolybdenum Alloys

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN Ukr3SR
(Institute of Metalloceramics and Special Alloys of the
AS UkrSSR)

PRESENTED: By Member of the AS UkrSSR, V.N. Svechnikov

SUBKITTED: January 23%, 1958

NOTE: Russian title and Russian names of individuals and insti-

tutions appearing in this article have been used in the
transliteration.

1. Zirconium boride-moiiybdenum alloys--Properties
2. Zirconium boride-molybdenum alloys--Sintering
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ABSTRACT:
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S0v-21-58-8-9/27

Samsonov, G.V., Heshpor, v.S., Strel'nikova, 5.5,

Magnetic Susceptibility of Solid Solutions of Some Metal-Like
Compounds (Magnitnaya vospriimchivost' tverdykh rastvorov
nekotorykh metallopodobnykh goyedineniy)

Dopovidi Akademii nauk Ukrains'koi RSR, 1958, Nr B,
pp 838-840 (ussR)

Investigations of magnetic susceptibility of metal-like com-~
pounds can contribute to an explanation of the nature of
chemical bounds in these phases, The authors investigated

the magnetic susceptibility of the single-phase solid solutions
of the following metal~-like compounds: ZrC-NbCs TaC-NbC;
TaBy-2ZrBa and T4C-TiN. Since the pmeasurements of absolute
susceptibility were difficult due fo experimental conditions,
the values of relative susceptibility were determined by
taking that of one of the components for unity. The results
of experiments are presented in graphical form showing the
dependence of magnetic susceptibility on the concentration,

The two curves for the alloys NbC-ZrC and TaB,-ZrBp have peaks,
whereas the curve for NbC-TaC does not possess & peak. In

CIA-RDP86-00513R001136620(
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SOV-21-58-8-9/27

Hagnetic Suasceptibility of Solid Solutions of Some Ketal-Like Compounds

ASSOCIATION:

PRESENTED:
SUBMITTED
NOTE:

Card 2/2

the alloy TiC-TiN, a sharp fall of the magnetic susceptibility
is observed with increasing TiC concentration. The authors
attempt to interpret theoretically these experimental data,
There are 2 graphs and 5 references, 3 of which are Soviet,

1 German and 1 Polish.

Institut metallokeramiki i spetssplavov AN UkrSSR (Inastitute
of yetalloceramiés and Special Alloys of the AS UkrSSR)

By Member of the AS UkrSSR, V.N. Svechaikov
February 26, 1958

Russian title and Russian names of individuals and insfifutions
appearing in this ax;ticle have been used in the ftransliteration.

1. Intermgtallic compounds--Magnetic properties 2. Intermetallic
compounds--Phage studies
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AUTHORS: Saifsonov, G4 V. ,'~§EE§£9£L_I;_§:

TITLE: Production, Properties and Technical Use of Molybdenum-Disilicide
(Polucheniye, svoyatva i tekhnicheskoye primeneniye digilitsida
molibdena)

: 23
PERIODICAL: Ogneupory, 19584 Nr 1, pp. 28 - 35 (USSR)

ABSTRACT: This ig one of the most important difficultly fusible compounds
(o Si,) which in recent years are used at high teuperatures. The
extremely high reaistance to tge influence of atmospheric oxygen
at a temperature of up to 1700 C and other agregsive gases, as
well ag to acids and molten metals is to be considered its basic
property. Its properties and behavior at different temperatures
are described in detaily K. I. Portnyy also participated in these
tests. The behavior of Mo Si, in the atmosphere of various gases
and in the air is represente& by the curves of figures 1 and 2 and
then explained. Molybdenum-disilicide is resistant to the action
of the following molten metals: sodium, lead, bismuth, tin, mer-
cury and other metals which do not form digilicides. Tabe 1 shows
the resistance of MoSi, to the oxidation in an oxygen flow at
1200°C after previous %eating in metal melts. MoSi . . ined t
creeping and is not sufficiently resistant to heatzsﬁgckgcfégg °
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Production, Properties and Technical Use of Molybdenum-Disilicide

table 2). The other mechanical and physical properties of MoSi

are enumerated in detail and explained and its use at high ten-
perature is described in detail. Figure } shows a molybdenun heat-
er with and without a MoSiz-covering. There are many possibilitien
of the preparztion of MoSi,j-powder , the sinplest ona consiats of
a direct combination of mo%ybdenum with silicone o +231 « Mobi,.
The tests of a direct synthesis were perfornmed together with N."H.
Popova. Up to a temperature of 1100 C the testa were performed in
a laboratory furnace TK 50/200 in an argon atuosphere (figure 4),
at higher temperatures in a vacuum resistance furnace. In the La-
boratory of the Instimte for Powder Metallurgy and- Special A%loys
AN Ukrainian SSR HoSi, was prodiced at a teaperature of 1000°C and
one hour halt. I. D. §adomyse1'skiy also participated in the ex-
perinents. Figure 5 records the porosity dependence of the test
samples on the sintering temperature and figure 6 that on the time
of aintering. Figure T shows products of nolybdenun~-disilicide of
the firm Plansee in Austria. Conclusions:

a) MoSi, i3 one of the compounds most resistant to scale and chemi-
cal inf%uences, which property is connected with its high thermal
conductivity, hardness and stability. It is used for the produc-
tion of refractory products, heatproof alloys and covers for io-
lybdenum products and for the soldering of ceramics with netals;
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b) the most suitable method of the production of .l0Si,-powder con-
sista in the heating of briquettes of u nixture of mo%ybdenum— znd
ailicon-powder in the course of 1 hour at a teusperuture of 1000°C
and the nanufacture og products by hot pressing of iloSi,-powder at -
a temperafure of 1900 C. There are 9 figures, 2 tablea, and 27 re-
ferences, 9 of which are Slavic, T German and 10 English.

ASS0CIATION: Institute for Powder Metallurgy und Special Alloys AN Ukrainien
S3R
(Institut metallokeramiki i spetsial'nykh splavov ANl USSR)

AVAILABLE: Library of Congresas

1, Compounds-Properties 2, Compounds-Production
3. Compounds-Application
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KOLOMOYRTS, H.V.; HESHIOR,--Vefia; SAMSONOV, G.V.: SEMENEOVICH, S.A.
Thermeelectric preperties of certein metal like cerpeunds, .

Zhwr. tekh. fis, 28 ne,11:2362-2369 § 153, - (MIRA 12:1)
(Carbides) (Borides) (Thermoslactricity)
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Condition for formtion of lanthanum carbide., Zhur, prikl, khim,
31 no.9:1427-1429 § 58, (KIrs 11:10)

(Iethaniun carbide)
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Keshpor, V. S., Samsonov, G. V. ST 76-32-6-21/46

New Borideé of Rare Earth Metals (Novyye boridy redkozemel 'nykh
metallov)

%hurna).l fizicheskoy khimii, 1958, Vol. 32, Hr 6, pp 1328-1332
USSR

After a digcusgion of papers and discoveries in this field

this paper gives the results of the measurements as well as the
production of borides from Dyzos, 50205, Lu205, Gd205 and Erzoj.
The production was carried out from the mentioned oxides with
boron carbide at 1400-1600°2 C in vacuum furnaces; the phases of
the obtained products were identified and the corresponding
formulae were determined aas follows: Gst, DyB6, HoB6, ErBs,

LuB6 and GdB4, DyB4, EoB4, ErB4, LuB4. The authors found that

the metal is in bivalent form in fthe case of 09.36. BaBs, SrBs,
Y36 and ErBG, while 1t 13 in trivalent form in the other hexa-

borides of the rare earth metals. This wag determined from the
obtained values of the lattice parameters of hexaboridez as well
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Hew Borides of Rare Egrth Metals 30V 16-32-6-21/46

ag from the lenghts of the bindings HMe-Me, Me-B,and B-B calcu-
lgted herefrom. It was noticed that the Me-Me and Me-B bindings
decrease in every period at the transition from the bi-d the
trivalent metal, and that the weakening of the bond in hexa-
borides can be explained by an increased concentration of the
free electrons which weaken the lattice. The atability of the
lattice MeBg is due to an especially strong binding of the
boron atoma. The agsumption is made that the formation of a
hexaboride is posaible also with elements with a higher ioni-
zation potential; this is, however, connected with difficulties
as was shown by the experiments for the formation of silicon
hexaboride. There are 1 figure, 3 tables, and 21 references,

11 of which are Soviet.

ASSOCIATION: Akademiya nauk,USSR Ingtitut metallokeraniki i spetasplavoy
Kiyev (Kiyev, Ix)lstitute of Metal Ceramics and Special Alloys,

SUBMITTED: Pebruary 14, 1957
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TETLE: on Rhenium Borides

PERIODICAL:

ABSTRACT:

ware
Re B, Re

4 B, Re

2 3
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Paderno, Yu. Bey

By ReB, 39534, 20235, ReB, and RezBs.

The alloys were produced by aintering pressed powder mix-
tures (ref. 4) at 19000 for two hours. The radiograms of the
alloys taken by copper radiation are given in fig.1. No

CIA-RDP86-00513R001136620

20-3-27/59

(0 boridekh reniya).
Doklady AN SSSR, 1958, Vol. 118, Kr 3, pp- 515-516 (UssSR)

In the present work the phase compoaition of Re-B alloys ¥as
jnveatigated as there is practically no reference %o be
found in publications (with the excephion of a short
mentioning in ref. 1). These compounds are first of ell of
jntereast as they night be similar
smeltable and hard tungsten borides
the unstable manganese borides. Alloys were jnvestigated
which had been caloulated with a view of producing compounds,
existing in the pystems of metals gimilar %o rhenium a8
ragards their eleofron gtructure and their properties. They

to tha stable, difficultly
(ref. 2) as well as to

CIA-RDP86-00513R001136620(
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" on Rhenium Borides 20-3-27/59

satisfactory coincidence of the structure of the phages
produced with the known boride phases was obtainad.
Reginning with composition Re B a gradual lattice trans-

formation of rhenium 18 observed. Besides the considerably
washed lines of rhenium a certain gmount of additional

weak lines appears which also appear washed. With a further
{noreage of the borine content to 33 atomic-% these lines
become clearer. A further increase of the content of horine
brings about & gradual change of the radiogram. Beginning
with 50 atomio-% all radiograms look the same. Although no
gsgential changes of structure are o be noticed with the
transition from one alloy to the other the radiograams of the
alloy-samples far from each other are markedly different.

In system Re-B two phages can be agsumed: within the range
of 20-35 atomic- and P! within the range of alloys with more
than 40 atomic ,B. The laat phase could not be jdentified
hitherto. The alloy with 33,3 atomio-$ B jmmediately after
sintering hed & gtructure corresponding %o the £-phases of
IazBs.‘After atoring in the air for 1 month it passed over to

the t-phase, however.
Card 2/3 ¥ '
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PERIODICAL:
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e . (0 svyasi rabot
geksaboridov ghchelochno-1 redkosene

ponents (adcording to data obtaine
B. lie Tgarev). The character of this dependence can be ex-
plaind aatisfactorily by the theory of the atomic gtructure
of rare earth metals developed by M.
as well as by the theories develope
cerning hexaboride electron structure. The production of hexa-.

sov/zo-122-6-1a/49

On the Relationship Between the Work Electron Yield From O
Hexehorides of Alkali-Earth and Rare-Earth Metals and Their

y vykhoda elektronov 1z
1'nykh metallov s ikh

Doklady Akademii nauk 5SSR, 1998, Vol 122, Ny 6, PP 1021-1023

4ABSTRACT: Recently, fthe parameters of %he thermoelecwonk emigsion of

nearly all hexaborides of earth-alk
metals have been jnvestigated. A diagran (Ref 4) shows the

dependence of the work function of hexaborides of rare earth

on the nuclear charge numbeT of their metal com-
d by G. A. Kudintseva and

ali metels and rare earth

A. Yel'yashevich (ref 5)
d by various authors con-
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' S0V/20-122-6-18/49
On the Relationship Between the Work of Electron Yield From. . Hexsborides
of Alkeli-Eerth and Rare-Eerth Metels and Their Electron Structure.

borides is connected with the double jonization of metal

atoms and with the tranafer of 2 external s-electrons by &
boron atom. In this way 5 covalent bonds are produced in the
boron octahedra and between them. Reference is made to several
earlier papers dealing with this subject. Wext, binding
betwaen metal atoma and boron =tums is brought about by

means of an electron collective. which is formed by the elec=-
trons of normal or excited d-orbits and partly also by auch
alectrons as belong %o the s-orbits of the metal as are not
utilized for binding with boron. It is necessary, in the
hexaborides of rare earth metals to investigate two systems

of energy bands, viz. the narrow only alightly excited

4-band and the comparatively broad hybride 5d-6d-band. The
latter must determine electric conductivity and the work func-
tion of the electrons from the hexaborides under jnvestigation.
Saveral details are then dealt with. The above mentioned dia-
gram also shows the number of possible terms for 4 f-electirons
ag function of the nuclear charge number of the metals,

which were calculated according to the rule

k" = ket4 P (where k denotes the number of terms). The maxinum
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'zoh Rhaenium Borides

There are 1 figure, and 6 refarences, 4 of which are
. Slavio.

ial Alloys AN USSR
Katal Ceramios end Specia 53
ASSQCIATION: I(;;ztr::: ig:auokeramiki i spetaspla.vov Akademii nal
Ukr. 98R). .
Academicia
PRESENTED: September 20, 1957, by L. L. Chernyayev, Ac
SUBMITTED: September 18, 1957

AVAILABLE: Library of Congress
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5(2); 28(5) _ | : L Sov/170-59-2-18/23

AUTHORS: Samsonov, G.V., Neshpor, V.S., Sepebryakova, T.I.
The Increase in Electric Resistance of Directly Heated Cathodes Made of
Borides of Rare-Earth Metals

PERTODICAL: Inzhenemo-ﬁzicheskiy ghuma.l, 1959, Nr 2, PP 118-120 (USSR)

ARSTRACT: The use of thermal cathodes made of hexaborides of lanthanum, cerium and
yttrium has been expanded in the recent time; put still it is hampered by
their relatively Jjow electric resistance, One of the possible ways of

jnereasing their electric resistance is the use of their alloys instead
of individual borides /R g] . The authors prepared alloys of hexaborides
of lanthenum and cerium by hot pressing the mixture of their powders under
a pressure of 150 kg/cm® and at temperatures of 1,600 to 2,000°C, The
sintered samples W ted by an X-rey analysis in the RKE chamber,
and the data obtained are in Table 1, The roentgenograms do
not reveal characteristic £ individual porides but two 1ines of
their solid solution are observed, The specific electric resistance of
the solid solutions of some borides 1s shown in the form of curves,
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G Ve (Kiyev)

£ Titanium silicides M

 AUTHORS: . Neshpor; v.S. and Samsonovs
~ TITLE: N The Plasticity o
Pnnxonrcanzrzvegtiya Akademii nauk SSSR, Otdeleniye te
: o naukj-Mztallurgiya.i'toplivo. 1959, Nr k, p
e of samples made froum the silicides
si and TiSig during hot pressing was
red by direct synthesis
(Ref 6). The chemical
The samples were
cial protective
The shrinkage
top and lower
the relation

khnicheskikb
p 202-20% (UsSsSR)

ABSTRACT: The ghrinkag
Tigsiz(Tisio,6): Ti
studied. The silicides were prepa

d described praviously

using & metho

and phase analyses are given in Table 1.

made on a jaboratory press without any spe

using a pressure of 60 kg/cm.
' tween the

atmosphere usl
by the distance be

was measured
parts.{z),of the press in Fig . Fig 2 shows
entage ghrinkage and the ratio T/Tgwhere T 1is
the melting point. The

" between perc

_“the pressing temperature and Tg

icurves have two distinct parts fa—b) and (b-
sharp transition at be This-cqrresponds_to
‘when all the particles are in contact and recrys
,bgéiﬁs.,'Thertemperature where the point b

. increases with increase in silicon despite a decrease in

@ 172 - the strength of the ataomic bond. This 18 explained by thi///,

¢} with a
the stage
tallization
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AL THORS: seshpor, Y. e, Kislyy, P. 3. 307/151-59-5—9/12
TITLE: Kot Pressing of Chromic Boride Powder and Some Pronertias of

the Sinterod laterinl -(Goryacheye prossovaniye poroshka borida
Xhroma i nckotorvye svoystve spechennogo .aterinla)

PERICDICAL:  Ognewparyy 1959, ¥r 5, pp 231-236 (USSR)

ABSTRACT: In the present paper, the authors investigat® the sintering
conditions of the chromic boride powder which is obtained by
the reaction of chromic oxide and boron carbide. The chenical
composition of chromic boride is given in table 1, The
sintering of the chromic boride powder wes done by hot
pressing hy neans of = laboratory lever press (Fig 1). #t a
tempernture of 2000 + 507, a pressing effect of

180 kg/cm2 and a sintering time of 10-12 min, it was possible
4o obtain samples with the minimum porosity of 34, (Fig 2).
The melting temperature of the CrB2 ascertained by the authors

is 2200 % 500 which comes near the temperature ascertained by
arkovekiy (Ref 3). Figure 3 shows the relative change in

weight at 1200o of the CrB2 samples related to 1 cm2 surface

A "
PPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136620(



essing of Chromic goride Powder and Some

ties of the sintered

e of the change in weight.

and figure 4 represents tha curv

This change 1
oxidation.
by Kotel'nikov
present paper.
with different poros
to pressure and
different poros
of the chromic

gtability of th
active reagenis,
ers by Kotel'niko
The indiceted proper
use &as & constitue
igs its briftlene
poride grains wi
chromic boride can
spraying fused me
clemenis for the ten
furnaces. There are

(Ref 14) corr

The coefficients of expansion of ¢

, 88 well
io boride anmples with

o of chron

are further in
jn table 2. concerning the

f this article refar to the
and Modylevskaye (Ref 22).
romic boride permit 1%s

+he authors O
v (Ref 14)
ties of the ch
f heat-resis
can he re

duced by cementing the
ing egent. The cemented

th a metal bind
be used for the manufac
of crucibles
perature me
A figures,

asuremén
9 tables, and 28 references,

APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R001136620

507 /131 -59-5-9/12

of tha time of
£ the borides ascertained

to the one in the
nree samples

as the resistance
dicated. Some properties

the action of

tant alloys. A shortcoming

ture of nozzles for
and coats of thermo-
t in metallurgical

CIA-RDP86-00513R001136620(



"APPROVED FOR RE .
i : EASE- Monday, July 31, 2000  CIA-RDP86-00513R00113
. ——— - 6620

of Chromic Boride Powder and Some sov/151-59-5-9/12

Hot Pressing
£ the Sintered Material

Properties O

17 of vhich are Soviet.
ov AT USSR

1'nykh splav
of the

allokeramiki i spetsie
4 Special Alloys

Institut met
¢ Powder e tallurgy #n

(Institute o
AS UkrSSR)

ASSOCIATION:

cerd 3/3

APPROVED FOR RE :
LEASE: Monday, July 31, 2000 CIA-RDP86-00513R00113
6620(



"APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R001136620

5 e

.ﬁf [

. CZECH/34-59-6-4/25
AUTHORS: Samsonov, G. V., geébor, V. S. and Kkrenova, L. M.

TITLE: Hardness and Brittleness of Compounds of & Metallic

Nature (Tvrdost a kiehkost sloufenin kovového charakteru)
PERIODICAL: Hutnick$ Listy, 1959, Nr 6, pp 484-489 (Czechoslovakia)

ABSTRACT: This is a revised version of a lecture given by
Candidats, of Technical Sciences G, V. Samsonov in

Prague in-the Spring of 1958. The high hardness of
compounds' of a metallic pature like carbides, nitrides,
borides and silicides of the transient metals of the
fourth to the eighth group of the periodic system is
one of the most characteristic properties of these
gubstances.; . In view of ghe high brittleness of these
compounds, microhardness measurement appears to be the
only suitable method of investigating their hardness.
Barlier results obtained by the authors of this paper
and other authors were published in earlier work
(Refe 1 and 2). In this paper the authors describe
their studies on the influence of loading of the diamond
yrapid during measurement of the microhardness by the
Soviet PMT-3 instrument on the measured microhardness

card 1/5 values; the brittleness of the substances was evaluated

v’
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CZECH/ 34-59-6-4/25
Hardness and Brittleness of Jompounds of a Metallic Nature

from the characteT of the indentation on the surface
of test specimens during the jndentation with the B;ramid.
The measured values of the microhardness, Hg.kg/mm s

%

obtained with loads of 20 to 200 g and of the micro-
brittleness Z for 31 carbides, pitrides and silicides
are entered in Table 1, p 485. The microhardness
studies of very nerd substances, described in the paper,
prove that a clearly defined relation exists between
the microhardness and the magnitude of the gpplied load
and this can be clearly seen from the data entered in

Table 1 and from the graphs, Figs 1-4, Phe brittleness
of the compounds was measured by & microbardness method
descrived by N. I. Ikornikova (Ref 15). The method.
consists of making imprints with e diamond pyramid with
various loads and avaluating the pumber and the

The thus
it wis found _
on the load is the sane for m
Card 2/3 with relatively low herdness ve
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Hardness and Brittleness of Compounds of 2 Metallic Nature

governed by the character of the plastic deformation of
the surface of the hard materials during the micro-
hardness measurements. The brittleness characteristics
determined in the work described in this paper are in
agreement with brittleness values determined for some
compounds by other authors. The brittleness increases
with decreasing square value of the deflection of the
centre of the molecular complexes during thermal
oscillations in the crystal lattices of the compounds,
1.e. it increases if the strength of the interatomic
bonds increases and if the stress relaxation in the
material decreases. The hardness of compounds of a
metallic nature increases in the following order:
gilicides, nitrides, carbides, borides, whilst the
brittleness increases in the following order: silicides,
borides, nitrides, carbides.
There are 10 figures, 2 tables and 19 references, 1 of
Card 3/5 which is Czech, 16 Soviet, 2 English, v/
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5/137/62/000/006/072/163
A052/A101
AUTHORS : Samsonov, G. V., Neshpor, V. S.
g:-—-——-”v--w-—-.-—-———-—-——-’——

TITLE: Thermoemissive properties of transition metals and their compounds
with boron, carbon, nitrogen and si'.¢on

PERIODICAL: Referatlivnyy zhurnal, Metallurgiya, no. 6, 1962, 32, abstract 6GauT
(In collection: "Jopr. poroshk. metallurgii i prochn. materialov',

Kiyev, AN UkrgsR, no. T, 1959, 99 - 104)

TEXT: Published data relating to the electric resistance and the work func-

tion of transition metals and thelr compounds with B, C, Na2 and Si are analyzed.
Electric resistance of metals increases with the growth of the value § = (1/2d n),

where 23 1is the number of electrons {n a vacant shell and n 1is the main gquantum

number, This 1s connected with an increased shielding effect of defective shells,

For metals the work function decreases with an increase of E . For refractory
?compounds of carbide, boride and nitride type these dependences have a reversed
Tcharacter, which is connected with the filiing up of the holes in defective orbits
"py metalloid electrons and the corresponding decrease of the shielding effect.

[Abstracter's note: Complete translation) R. Andriyevskiy

/-
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SA!Gomv' G.v. [s‘usom" E,V.]; M&. V_'._St; PADERHO, Yu.B.

tal-like compounds. Uire
Thermionic emission properties of me (MIBA 13:4)

fiz.shur. & m.t‘=508"518 JI-A; '590

SR
1. Institut metallokeramiki i spetssplavov AN USSR,
(Thermionic emission) (Metals) (Metalloids)
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NESEPOR, V¥.S,; NIKOLAYEVA, L.G. [Nikolafeva, L.H.]; KARALSNIK, S.M.;
" KOROLENKO, Yu.I.

Investigation of the characteristic absorption of X rays in
silicides of transition metals., Ukr.fisz.zhur. & n0.6:81-815 D
*59. | (MIRA 14:10}

1. Kiyevskiy gosudarstvennyy universitet im. T.G.Shevchenko i
Tnatitut metallokeramiki i spetsial‘nykh splavov AN USSR,
* (X-ray absorption) ° (Transition metal silicides)
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5(2) - sov/78-4-9-5/44
AUTHORS : Neahpor, V. Se» gamaonov, G. Ve
TITLE: On the Problem of the Eleot:onic gtructure and the Condifion

for the Formation of Boridea.of the Type ueB6

PERTODICAL: Zhurnal neorganioheekoy khimii, 1999, VYol 4, Ar 9,
pp 1967-1969 (USSR)

ABSTRACT: The elecfrons necessary for the formafd on of the 5 covalent
bonds in the hexaborides cannot be supplied by boron alone,
two of them muat be gupplied by %the pmetal (Refs 5 6). The
formation of the hexaborides probably depends on the first
and sescond jonization potentie.ls of %he meftal. The values
of the potentiels daetermine the attractive force of the
two valence electrons. In table 1 the ionization potentials
of the metallic alements of %he periodic system are listed.
1t is concluded that all the metals having f£irat ionization
potentials below 6.6 = 6.8 av, and second jonization poten-
{/ tjals below 11.5 - 12 ev are able fo form hexaborides. In
card 1/3 reference 8 it was proved that the bivalent metal in the
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50V/76-4~9-5/44
On the Problem of the Electronic Structure and the Condition for the
Formation of Borides of the Type HeBs

hexaboride may partially be substituted by sodium. The
highest eleotron concentration at which this subatitution
atill takes place, is 1.6 electrons per metal atom. Thus,
it followa thet the bond of the borine in MeB6 requires

1.6 electrona, the remaining 0.4 electrons per metal
atom probably being present as common electrons which would

explain the caomparatively high electrical conductivity
of the hexaborides of bivalent metals. There are 1 table
and 15 references, 10 of which are Soviet.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii
nauk USSR
(Institute for Metal Ceramica and Special Alloys of the
Academy of Sciences, UkrSSR)
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50V/20-122-618/49
On the Relationship Between the Work of Electron Yield From Hexsborides
of Alkeli-Earth and Rare-Earth Metels and Their Electron Structure

multiplicity and consequently also the hichest degree of
electron bound state and the lowest degree of probability

of f-d-transitions according to this curve correasponds %o

Eu and Gd. A comparison of the curves for the dependence of
the work function @ and the number k of terms on the nuclear
charge number actually confirmas their qualitative similarify.
Finally, some particular features are pointed out. "here are

1 figure, 1 table, and 15 references, 9 of which are Soviet.

Institut metallokeramiki i spetsial'nykh splavov akademii nauk
USSR (Institute for Metal Ceramics and Special Alloys of the
Academy of Sciences'UkrSSR)

June 6, 1958, by S. A. Vekshinskly, Academician
June 5, 1958
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ov/126-7-%-10 26
AUTHOR ¢ Neshpor, V.S. sov/ 7 /
TITLE: On the Relafzbnship between Certain Thermal Properties
of Solids

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 74 Nr L,
pp 559-564 (USSR)

ABSTRACT: The author discusses the relationship between thermal
properties of solids (eg melting point, Debye
characteristic temperature, coefficient of thermal
linear expansion, thermal conductivity etc) and elastic
properties. Such relationships are important in
estimation of mechanical strength of solids at
elevated temperatures. Using formulae established
earlier (Ref 2,%,5), the author deduces

o % 10.97 \/F;':??S = 10.97\/%%2 (&)

i.e. 9/(0%21ysﬂ-y3) is proportion to a—y2.

Here @ is the Debye characteristic temperature;

C is the molar or atomic specific heat (cal deg'lmole‘
or cal deg~! g—atom'l); v is the molar or gram-atomic

1
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sow126-7-4-1o/26
on the Relationship between Certain Thermal Properties of Solids

wvolume (cms); y is the density of the solid (g/cm5);
M is the molecular or atomic weight in gramsj .

« is the linear coefficient of ther al expansion

Fig 1 shows the dependence of log 9/(Cyﬁyy3M‘ySXlon
log o for cubic metals and carbides with metal-like
structure. The experimental points were taken from
earlier work (Ref 2.5.7,8) and they lie somewhat lower
than the theoretical (dashed) curve 1. In fact the
experimental points lie on a line 2 which can be

given analytically as

o 215.14\!%6-;—5 (6)

Eq (6) can be used as a semi-empirical relationship in
determination of @ from known values of the thermal
expansion coefficien to measure g than a).
The Debye temperature is related to the melting point

by Lindenmann's formula

_ _ ‘T %
card 2/6 © _157\/ is—v'sl—s = 157 "p%‘}_ ()
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On the Relationship between Certain Thermal properties of Solids

APPROVED FOR RELEASE: Monday, July 31, 2000

where Tg js the melting point on the absolute scale.

Fig 2 shpw in logarithmic coordinates, the dependence
of 9/(y73M on Tg. A dashed line (1) represents Eq (7).
Experimental points taken from published work (Ref 2;5:7
and 8) lie around the curve 2. follows therefore,
that Lindemann's formula does not represent a
mathematically ¢ i hip between 6 and Tg

and expresses only the fact at given values of the
molecular weight, solids with high melting points have
high Debye temperatures. To find an improved relationship
between the Debye temperature and the melting point, the
author used Eq (&) and the relationship between the
coefficient of thermal expansion and the melting point.
The latter relationship 1is shown in Fig 3- The points
representing metals with cubic and hexagonal closely
packed lattices and metal-like carbides, nitrides and
borides of transition metals lie on the lower curve of
Fig 3. The points representing alkali halides lio on
the upper curve of Fig 3, because their linear expansion
coefficients are higher (higher repulsive forces exist
in iomic crystals). The two curves of Fig 3 are redrawn

CIA-RDP86-00513R001136620(
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On the Relationship between Certain Thermal Properties of Solids

Card %/6

APPROVED FOR RELEASE: Monday, July 31, 2000

in logarithmic coordinates in Fig &: 1line 1 of Fig L
corresponds to metals and compounds with metal-like
structure and line 2 represents alkali halides. Fig
shows that the linear expansion coefficient is given by
ag = kTzl.17, where Kk = 0.072k for metals and metal-like
compounds and k = 0.115 for alkali halides. Substituting
the relationship ag = §1=17 into Eq (&), a relationship
is obtained between the Debye temperature and the melting
point for metals and metal-like compounds

o - 41,00 T50.58 cy %5 (1)
) >

This equation is represented by a dashed line in Fig 5
and the experimental points are seen to lie around
another line 2 which has a different slope. The
experimental points of Fig 5 lead to a semi-empirical
relationship between the Debye temperature and the
melting point

12.45 1,273V (15)

M7
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inversely propor

and substituting this
Bq (&) we find that

CT
MV

g = const

P
Using the inverse pPr

modulus and the linear
(Eq 1) we find that

T
0 = const‘,__s;-%
MV

formula. T

card 5/6
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Assuming that the linear expansion
tional to the melting point (this

assumption does not differ greatly from ag, =
proportionality into

which differs from Lindenmann's formula (Eq 7)

resence of the specific heat under the s
oportionality between

thermal expansion

which has the same form as that of
here are 5 figures and 10 references, 7 of

CIA-RDP86-00513R001136620

SoV/126-7~k~10/26

al Properties of Solids

coefficient is

k‘l‘-sfl. 17 )

(16)

by the

quare-root BLgte
the elastic
coefficient

Qa7

Lindenmann's
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SOV/126-7-%-10/26
Certain Thermal Properties of Solids

2 German and 1 English.

i i spetsial'nykh aplavov AN USSR

X t metallokeramik
ASSOCIATION‘lf;::::‘:(:eramic and Special Alloy Institute, AS UKrSSR)

On the Relationship between
swwhich are Soviet,

SUBMITTED: ' September 27, 1957
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- 186100 SOV/126-8-4-19/22

AUTHORS: Samnsonov, G.V., Nashpor, v,8, and Ehrenova, L.M,
TITLE: Hardness and Brittleness of Metalloid Compounds

PERIODICAL: Fizika'metallov 1 metallovedeniye, 1959, Vol 8, Nr 4,
" Dp 622-630 (USSR) | 1 g A

¥ y S
ABSTRACT: Specimens ofn‘_!_i, x%1_', ;(};b_ %_e_z_ ’Z;g, )M_g, W, Ca, ég, La and
#ge borides and T4, 2r, &b, Ra, Or, Mo, WAFapiCo andMi
silicides, of limiting phase composition, were made by
sintering powdersifof these compounds by hot pressing
with subsequent long annealing at a high temperature in
order to remove jnternal stresses. Microsections made
from these specimens were etched in order to expose the
grain boundaries and to remove the surface layer which
had been cold worked during grinding. The microhardness
was tested with a PMI-3 jnstrument. Eoads of 20-200 g
were used. The experiments nave shown that the micro-
hardness numbers depend on the load used, and this
relationship is beyond the 1imits of accuracy of the
measurements. The relationship between microhardness
card number and load was firs® astablished by Bochvar et al
1/% (Ref &) for relatively soff materials (Cu, Zn and Armco
iron). In other papers (Refs 95-7) the relationship

AP :
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‘ 80V/126-8-%-19/22

Hardness and Brittleness of Metalloid Compounds
between microhardness pumbersand load for other metallic
and non-matallic materials¥was established.
Gogoberi&ze at al (Ref B) note that the relationship
between microhardness mumber and load appears to be of a
general nature, as the apparatus for testing the micro-
hardness, even if specially regulated so as to indicate
microhardness numbaers for & given material which are
independent of the load, nevertheless shows this
rolationship in the investigation of harder materials.
However, other authors (Refs 9, 10) insist that the
microhardness mumber is independent of the load applied.
Investigations carried ocut in tnis work of the micro-
hardness of very hard materials have confirmed in all
casaes the existence of a definite relationship between
microhardness numbers and load applied (Figs 1-%). In
order to estimate the brittleness of metalloid compounds
a miero-brittleness method was used (having been first
suggested by Ikornikova, Ref 15) for the estimation of
the brittleness of carborundum.' The essence of this
method consists in faking impressions of the diamond
pyramid of the PMT-3 instrument at various loads and

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136620(
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. S0V/126-8-4-19/22
Hardness and Brittleness of Hetalloid Compounds

estimating the number and nature of cracks and other
‘defacts thereby arising. In order to lower the
subjectiveness of this estimation a so-called average
brittleness mark is introduced, which is calculated
according to the degree of des&ruction shown by the
inpression. The astimation of the degree of
destruction is carried out according to a 9-mark scale
(3ae Fig 5 and Table 1). 6 and 7 show the
dependence of the summary mark of destruction of
borides and silicides, respectively, on load, Table 2
shows the brittleness characteristics of metalloid
compounds. The authors arrive at the following
conclusions: The microhardness number depends on the
he investigation is carried out. The
i jerohardness number
t and comparatively
low hardness is jdentical and be due to the
pature of plastic deformation of the surface of hard
bodies in microhardness testing, The britt{leness
characteristics of metalloid compounds obtained by the
microbrittlaeness methods in this work agree satisfactoriii//
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S0V/126-8-4-19/22
Hardness and Brittleness of Metalloid Compounds.

with those obtained by the author earlier for several
compounds., The brittleness of compounds increases
with decrease in mean square displacement of molecular
complex centres in the erystal lattices of fhe
compounds, i.e. with inerease in rigidity in the
interatomic bond and with decrease in the possibilifies
of stress relaxations in the material, The hardness
of metalloid compounds increases in the order
silicide-nitride-carbide~boride, and the brittleness
Card increases in the order silicide-boride-nitride-carbide.

e /h Thereo are 7 figures, 2 tables and 18 references, of
which 16 are Soviet and 2 English.

ASSOCIATION: iﬁsgéggt metallokeramiki i spetsial'nykh splavov

Ac. Sc, UKr,
SUBMITTED: November 1, 1998

(Institube of Metalloceramics and Speclal Al1oyS —
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o : S0V/137-59-4-8334
Translation -froms. Referatiwnyy zhurnal, Metallurgiye, 1959, Nr &, p 151 (USSR}
24.2140 _. , :
AUTHORS: Samsonoy, G,V., Neshper, v.38.
K 4 R d]
cymEs . On Superconductivity of sorides’! Carbides, Nitrides and Silicides of

. Transition Metals
3 !

PERIODICAL: Sb nauchn, tr, Nauchno-tekhn, o-va tsvetn, metallurgll, Moscaow, in-t
. tsvetn’.iiéﬁ'.i.’i&hta. Nr 29, pp 361 - 366

ABSTRACT: The zuthors ‘analyze literature data on critical taemperatures T, in the
transition to the superconducf.i.ng state of silicides, borides, carbides
and nitrides of tpansition metals. The values of T e for MeSi, MeB, MeC

and MeN compounds are gannected with the dispersing (accepting) capacity
of the metal atom and the magnitude of the ionization potential of the
metalloid, The dispersing capacity of atoms of transition matals 18

quantuz number of the level, & decrease of the 1/nN mumber in the ,
transition from Ti, Zr, v, HE to Ta, Nb, W, Mo, 1.8, from 0.167 - €.100,
Card 1/2 to 0,05 - 0,067, is accompanied by a sharp increase in T, of the

: \
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| 8av/137-59-4-8394
on Superconductivity- of Borides, Carbides, Nitrides and gilicides of Transition Matals
corresponding compounds of these metals, In the MeSi —* MeB —+ MeC — MeN series an
inerease of T was cbgerved, due to the difference in ionizaticn potentiels cf metallold
atoms and to ghe paculiarities of the orystalline structure of the compounds, It is

menticned that in a number of cases the value of T R increases wizh a higher metalleid
content in the phases, There are 31 bitliographical titles, \/‘\/

Ya.L.
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PHASE I BOOK EXPLOTTATION SOV/4347

Akademiya nank: Ukreinskoy SSR. Institut metallokeramiki i spetsial *nykh splavev,
Seminar po zharostoyldm materielam

Trudy, vyp. no, 5 (Transections of the Acedemy of Sciences, Ukrainian SER,
Inatitute of Metal Ceramics end Specisl Alloys, Seminar on Heat Resistant
Materiels, No. 5) Kiyev, Izd-vo AN Ukrainskoy SSR, 1960. 63 p. 2,000 copies
printed.

Ed. of Publishing House: I.V. Kisina; Tech, Ed.: A.A, Matveychuk; Editorial
Board: G.V. Samsonov (Resp. Ed.) s I.N, Frantsevich, V.V. Grigor'yeve,
AZ, Yen'shikov, and M,I. Korsunskiy,

PURPOSE: The book is intended for engineers, scientific workers and students
specielizing in refractory metals and their compounds, povder metallurgy,
electronics, machipe building and physical metallurgy in schools of higher
technical elucation,

COVERAGE: This collection of papers,originally presented at the Seminar on Heat
Resistant Materials in Kiyev on June 13-June 17, 1958, '

Card 1/
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Transections of the Academy of Sciences (Cont.,)

discusses the physical properties and production technology of refractory metals
and their metal-like compounds with borom, carbon, nitrogen, and silicon. The
results of investigations of the absorption and emission apectre of nicbium

and chromium compounds, processes of joint diffusion of two elements in metals,
and date or. phenomenological gtudies of physical properties of metal-like phases
are pregented, Methods of processing rare metals and refractory compounds in
making povwders and ) fields of modern technology are
analyzed in detail, particular problems of powder
metallurgy of ordinary metels and elloys. The papers reflect work performed at
the following institutions: Institut metallokeramild i spetsial ‘nykh gplavov
AN USSR (Institute of Metal Ceramics and Special Alloys, Academy of Sciences
UkrSSR), Gosudarstvennyy institut priklednoy khimii (State Institute of Applied
Chemistry) Leningrad, Kher‘kovskiy politekhnicheskiy institut (EKhar'kov Poly-
tachnic Inatitute), Institut fiziki metallov AN 88SR (Institute of the Physics
of Metals, Academy of Sclences USSR), Sverdlovekiy gosuderstvennyy universitet
{8verdlovslc State University), VIAM; TsNIICHERMET, VNITUS h, Institut metallurgii
AN USSR (Institute of Metellurgy, Academy of Sciences UkrSSR) VNIITS, NIIGKRE,
MKTS, Gor'lovskiy politekhnicheskiy institat (Gor'idy Polytechnic Institute),
and Moskovskiy elektrolempovyy zavod (Moscow Electric Bulb Plent), References

accompany individnal articles.

Cerd 2/k
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rransactions of the Acedemy of Sciences (Cont.)
TARLE OF CONTENTS:

Introduction

_——-—-'——‘L_\
Korsunskiy, M.I., end Ye. Ye. Genkin, Emission Bands L 5 and [,

o 4
of Fiobium in NbN, NoC end NoB, 1
Questions end Ansvers
Diacusaions

Neshpor, V.8. Physicel Properties of Metel-Like Compounds

Nemmonov, S.A,, and AZ. Men'shikov. K& pectra of Chromium
Absorption in Borides, Carbides, Nitrides, end Some Other Compounds
Discussions

Frantsevich, 1.N,, and AN, Pilyankevich, Comparative Brittleness
of Refractory Compounds
Questions und Ansvers

Card 3/l
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Transactions o the Academy of Sciences (Cont.) g0v/i3kT

Arkharov, V.I,, and VN, Konev, Joint Diffusion of Two Elements
in Herd Metal

Questions and Ansvers

Dscussions

Semsonov, G.V., and N N, Zimravlev, 8tructure end Properties
of Borides of Fare-Earth Metals
Quastions ard enswers

Kndryevtsev, V.I., and G,V.8ofronov, Precision Determination of
Lattice Intervels of Boron Carbide of B --B ,730 Cmnposition
£ Lar

According to Rment?enogrm Obtained 1n Region
0

Scattering Angles (0= 90°)
Questions and Ansvers
Diacussions

AVATIIABIE: Library of Congress
Card &/l
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o . S/194/61/000/004/035/052
1§ 26410 D266/D302
AUTHOR 3 Samsonov, G.V. andw
TITIE: Alloys of rare metals with bor and silicon for
some purposes of electrical and radioengineering
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,

no. 4, 1961, 3, abstract 4 G15 (V sb, Redk. metally
i splavy, M., Metallurgizdat, 1960, 392-417)

TEXT: The conditions of obtaining silicides and porides of rare
metals are investigated and their physical properties are studied
for possible application. The ‘silicides are obtained by heating
the mixture. of. ‘the components in. powdered form at a pressure of
250 kg/cm? and at a temperature of 1300-21500C. The synthesis of
the borides is carried out by utilizing the interaction of metal
oxides with boroncarbide .and carbon in vacuum., The structure of
the obtained alloys. is investigated and their crystal structure is
determined.. The hexaborides are distinguished by their low wor:lc)6
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