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' - ' S0V/21-59-9-12/25
On the Problem of the Solubility of Boron in Silicon -
at a temperature of 1,200O ¢. The data obtained On_thejﬂ
solubility & _ o the re—- - -
cults of Pearson and Bardeen / Ref 6_/_but differ to a -
certain extent from the data of Horn / Ref 5 7. The _ .
paper also shows the existence of -2 eutetic correspond4ij
ing to 18 at. per cent of boron at a melting pdint:of-?‘g,
1,370°C. The course of the solubility diagram ata o

tent of boron shoWs the.possibilityrof the
' ‘chemical composition of boron

and silicon whi h - bably can be expressed by the
formula B,Si i uently abt tempera- -

tures close to 1,700 - l,800°C_., This compositi'on was ‘.
oonditionally callcd the < -phase- Based on the ob='— 7.
tained data, & hypothetical form is constructed for ° SR
the section of the boron—-silicon system ran ing up
o 40 at. per cent of boron (see Graph Nr 2). o
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/5 9220, ST 24yv0(A) o ﬁ S0V/136-59-11-10/26
AUTHORS: Paderno, Yu. B., Serebryakova, T.I. and Samsonov, G.V. -
PITLE: Production and Some Properties of Hafnium Boride |
PERIODICAL: Tsvetnyye metally, 1959, Nr 11, pp 48-50° (USsR)
ABSTRACT: Considerable work has been carried out on titanium and
zirconium borides. Little study has been made of

hafnium boride, but preliminary investigations ‘show

it has even better properties. There is probably ,
only one stable compound - the diboride with‘A132 type
structure. It has been obtained by precipitation from -
the gas phase (Ref. 2.3). Tn the present work it was
produced by the reduction of hafnium oxide by boron or
boron carbide in a vacuul furnace. The relation of

the free energy with temperature is -
A F =~358.2 x 10° - 175.05T |
AF - 91.9x 107 - 39ar
for reduction by boron carbide and boron respectively.‘

The reductdion with carbide takes place at somewhat
higher temperatures than with boron. At a pressure

Card 1/2
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. - S0V/136-59~11-10/26
Production and Some Properties of Hafnium Boride : : '

of lO-lmm mercury at 1300 to l600°Q,chemical'analysis'

showed it was the stoichometric diboride., . X-ray
analysis showed the cell to be a = 3,137 and ¢ = 3,469
agreeing with the l%terature. Hot pressing was :
carried ogt-at 2650° for 5 minutes with a load of

150 kg/cm=. The minimum porosity obtained was 15.1%.
The electrical resistance of the compound was 8.8 micro
ohm/cm agreeing with the literature when porositx is
taken intg account. The microhardness was 29Q0-

500 kg/mm~. At temperatures above 650 to 7007C,an
oxide film was formed on the compound. There are

15 references, of which 9 are Soviet, 5 English and

1l German. - L -

ASSOCTATION: Institut metallokeramiki i spetsial’'nykh splavov AN USSR

(Institute of Metalloceramics and Special Alloys, Acade
of Sciences, Ukrainian SSR) |§
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' a8t 24 7700 _ S 80V/21-59-11-10/27
AUTHORS : Samsonov, H.V. and Paderno, Yu.B. | | ,
TITLE: Electric Properties of Borides of Rare-Earth Metals =

PERIODICAL: Dopovidi Akademiyi nauk Ukrayins5koyi RSR, 1959, Nr 11,
» pp 1215 - 1218 (USSR) SR o -

ABSTRACT: This is an account of a study of the possibility of
utilization of hexaborides of alkaline and.rare-earth
metals as cathodes in electric devices. Furthering
the results of studies of this matter contained in
books listed in the reference block, the authors in-
vestigated the electric resistance and the thermo
e.m.f. in hexaborides of lanthanum, cerium, praseo-
dymium, neodymium, samarium and gadolinium.. The ex-
periments were conducted in described installations,
/ Ref 11 and 12_/, in the region from room tempera-
ture to 700-800°C. Measurements were made on samples
of powders of respective hexaborides by ‘hot pressing.
The results are compiled in a table. It was found . .

Card 1/2 that hexaborides are metallic conductors with holz%//’
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Electric Properties of Borides of Rare-Earth,Metéls; L

conductivity which tallies well with their electronic
Structure, and that the hexaborides have 4 resistance
less than resistance in metals. In order to obtain
thermo-emitters with high resistances, the authors
Tecommend combining borides which greatly differ
i i f d- angd f—electro-,-
of work functi

rides as lanthanum-cerium, cerium-gadolinium, cerium-
terbium, cerium—,lutecium, or a combination of ,
ybtrium and scandium borides with lanthanite borides.
There are 2 tables and 19 references, 14 of which are
Soviet, 2 German and 3 English. B 4 ,

ASSOCIATION: Instytut~metalokeramiky i spetssplaviv AN URSR .(In- -
stitute of Metallfderamics and Special Alloys of the .
AS UkrSSR) IR - :

PRESENTED; By V.M. Svyechnykov, Member, AS Ukrssr

SUBMITTED: January 30, 1959 :
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AUTHORS:
TITIE:

I

: SOV, '
.FSamsonov,,G.V., Dzeganovskiy,'f?p. andzgéggghko, I.A,

R S R

EuroplumHexabor:Lde (Geksaborid evropiya) SREE L

FERIODICAL: Kristallografiya, 1959, Vol 4, Nr 1, pp 119 - 120 (USSR)

ABSTRACT:

Cardl/2

APPROVED FOR RELEASE: 08/22/2000

BuBg has hitherto been unexamined. It was synthesised
by the reaction Eu203 +,5B4C : 2BuBc + 3C0 in vacuo

at 1 650 °¢ over the ‘course of two hours. X-ray powder
photographs were taken of the product which contained
less than 0.02% C and was dark grey. The unit cell is
cubic with a = 4,163 #.0.001 kX and space group 0O},

characteristic of all the hexaborides;of the rare earths,
The X-ray density is #4.99 + 0.01 g/cm”’. The atomic
radii of Eu and Yb are greater than those

rare earths and their unit cells are correspondingly :
greater (mostly about 4.14). The work function of EuBg

(for an emission constant of A = 1 000 - 5000 A/cm2)

was found to be 4,90 eV which is higher than that of any
other rare-earth hexaboride, It indicates the maximum
multiplicity and consequently the greatest binding of the - -
electrons of Eu which has in the normal state 7 electrons

CIA-RDP86-00513R001447020001-2"
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Europium Hexaboride

i . S0V/70-4-1-21/2¢
in the 4f-shell,7without the bresence of electronsg in o
the d~shell; syuch a Sd-electron in G4 caugeg & sharp

f its hexaboride by.comparison' 
6\%cap_ = 2.06 eV), There are 2 R

figu;es and
11 referenceg, ‘of_which.are SoViet, 1 international,_
1 English, 1 German and 3 Scandinavian, : ' :

ASSOCIATION:  Tngtitug metallokeramiki § spetsial'nykh splavoy |

AN USSR (Institute of Metallo-ceramicsg and Special
Alloys of the Ac.8c., Ukrainian SSR) = :
August 22, 1958

SUBMITTED:
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- ' . SOV/70-&_4-11/34
AUTHORé: Sam;gggx*,ﬁ¢lllv2huravlev, NeMeos Paderno, Yu.B. and
“‘Méiik—Adamyan, R S c _
nd Properties o xaboride

fiya, 1939 vol k, Nr s pp 538-5%1 (USSR)
+ 3C0, the :

The Synthesis a £ Samarium He

Kristallogra

TITLE?
PERIODICAL:
ABSTRACT:

Sch = ZSmB6
: powders to
ed into pgllets which were heated
00 - and then 10-15 min at
15B =

by szo3 *

SmB6 was prepared
revious 1y

szo3 + BBlkC belx_ls P
~ 350 oc and press
in vacuo fo
1 600 °C-
= 25mBg +3BO , was also s B
rl hour at 1 650'°C gave‘SmBG in a finer-
graine , id the B,C methqd;‘ SmB6,is'dark
blue. in RKU—llk_powder camera and
proved t ith the CaBg structure and cell
size a
Observe

An alternative method, Smy0g *

uccessful._
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T . s0Y, 70-4-4- -11/3%
The Synthes1s and Propert1es of Samarium exaborlde -

d a1e = 4,85 g/cm . ~The coeff1c1ent of emissivity sh

was measured at temperatures between 900 and 1 600 C and
toolk the form?

log 57\ = c/\ (_1/T - 1/'1‘}\) )

where € is the emlssiv:.ty of an absoluteiy blacl;
bodY¥s : - g

_ 650 mp decreasiﬁgollnearly from O. 75 at
900 to 0.68 at 1 600 °C. The maximul observed
density of powder specimens slntered. at 2 000 C was

.79 g/cm 3 The m:.crohardness was 2 .500 & » 300 Lg/mm N
The electrlcal resistance was ~588 pSLc%. The thermo
e.m.f. WAS measured petween 20 and'70 C . Betweel '
20 and 60 Oc it 'was found tg be 5.4 / c. The melting
point under argon was 2 540 9¢. The coefflclent of =
thermal expansion from 20 to goo °C was

6.5 x 10 -6 The work function was L. 4 eV. These physical
card2/3 i
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. SOV/70;4-&-11/34
. Phe Synthesis and Properties of Samarium Hexaboride
properties are compared with those of the
hexaborides- : TR
There are 3 figures,
5 are Soviet, 1 German and 1 »
otdel tugoplavkikh sdyedineniy Institutavmetallo-
spetsial'nykh splavov UkrSSR (Section of
Refractory Compounds s institute of'Métallo—ceramics and
Special Alloys of the Ac. Ukrainian S : ‘ T :
Kafedra fiziki tverdogovtela'MﬁU'im. M.V. Lomonosova .
ent of Solid—state Physics of»Moscow,State : o
ty imeni M.V.‘Lomdnesov) EEEEE .

1959

rare earth '

-1 table and 7 references, of which
English. o
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: ' ; : sov77o-4-4-12/34
AUTHORS: Samsonov, G.V., Paderno; yu.B. and Serebryakova, T.I.

TITLE: .W of Praesodymium, Erbium and Terbium

PERIODICAL: Kristallografiya, 1959, Vol L, Nr &, PP 5425k (USSR

ABSTRACT: The borides of Pr, Er and Tb were made from the oxides
by the reactions: .

M3203 + 3340 =- Z}IGBG + 300

and : . .
Me203 + 15B = ZMQBG + 3BO

which were ¢ i i " electric resistance furnace
- L - .

under vacuum _ , X-ray povider photo-

graphs were taken i ' mm camera- ' PrB6 was cubic

with a = %.12 & . With Er a product sdentical with UBy

was Ffoundy pfesqmabiy ErB4 with aktetragonal'cell with

0 : : : -
a = 7.08, ¢ = 4,02 A . On the cooler parts of the
furnace a blue'film of.ErBG‘was condensed and has been

Cardl/2 described earlier (V.S. Neshpor and the author - Ref 8).
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- , S50V/70-4~4-12/34
On the Borides of Praesodymium, Erbium and Terbium .

For Tb, a_mixture was obtained: cubic TbB, with :
a = 4,11 and tetragonal TbBy, " with a = "7.13 and

o .
c = &,07 A, Intensities were calculated to index the
bPattern unambiguously. Tb may have two electronic

configurations,~_4f85d1632 or 4£%6s% ang a choice
Should be possible on the basis of physical properties,
Measurements of the work function for TbB6 gave (for an

emission current og 120 Q/cmadegz) ¢ =:3.1 eV, which
corresponds to 4fY5dt6s and gives a decisive choice.
Powder data for the four compounds are tabulated, :
There are 4 tables and 12 references, of which 6 are
Soviet, 2 German, 2 English and 2 French.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov
AN UkrSSR (Institute of Metallo-ceramics and Special
Alloys of the Ac.Sc.Ukrainian SSR)

SUBMITTED: December 6, 1958
Card2/2
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77293
| S0V/63-4-6-27/37
AUTHORS ; Samsonov, G. V., Obolonchik, V. A., Kulichkina, G. N.

-

TITLE: Brief Communications. The PFusion Diagram of KBFQ-KCI
System )

PERTODICAL: Khimic’neska?ra nuaka i promyshlennost'!, 1959, Vol 4,
Nr 6, pp 804-805 (USSR) ‘

ABSTRACT: The method of obtaining boron by electrolysis of
melts hags been least investigated, but it might have
industrial value if sufficiently developed technologi-
cally. For the electrolysis, a bath containing
B203, Mz0, and MgF, was used, and 92% pure boron was

obtained at 110°. In the present work, the fusion
curve of system KZBFA—KCI was investigated. Starting

materials were KC1l, and KBF4 obtained from borofluoric"

acid. The thermal analysis was carrled out with a
Kurnakov pyrometer. Melting was done in platinum

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2"
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Brief Communications. The Fusion Diagram 77293
of KBF).KC1l System | Sov/63-4-6-27/37

crucibles. From the results of thermal and chemical
analyses (determination of boric acid), a fusion
curve of the above system was prepared. A chemical

compound having the formula KC1+11KBF, (mp 590° )

was detected in the system. The above compound forms .
a eutectic mixture with KBFAL, containing 97.8% of

. KBF), (mp 508°). The second eutectic system (mp 4710_)
contains 87.6% of KBF, and is formed from KC1-11KBF) -

and KCl. There is 1 figure; 1’ table; and 7 references,
4 Soviet, 2 French, 1 U.S. The U.S. reference is:
U.S. Patent Nr 2572249, 1949. »

ASSOCIATION: Institute of Cermets and Special Alloys, Academy of
Sciences, UkrSSR (Institut metallokeramiki 1
spetsial'nykh splavov Akademii nauk USSR)

SUBMITTED: May 29, 1959
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SR S0V/78-4-9-5/44
AUTHORS: Neshpor, V. Se, gamsonov, G. Vo : o

TITLE: On the Problem of the Eiect;'onic Structure and the Condition
for the Formation of Borides.of the Type MeB6 :

PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, EHr 9,
pp 1967-1969 (USsR) : S

ABSTRACT: The electrons necessary for the formation " of the 5 covalent
bonds in the hexaborides cannot be gupplied by boron alone,
two of them must be supplied by the metal (Refs 5, 6). The:

formation of e hexaborides probably depends on the first
and second ionization potentials of the metal. The values
of the potentials determine the attractive force of the
two valence alectrons. ‘{onization potentials
of the metallic ic m are listed.
1t is concluded that » i i ization
) potentials below 6.6 - and seco
/ tials below 11,5 - 12 ev are »ble to form hexaborides.
card 1/ reference 8 it was proved that the bivalent metal in the
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On the Problem of the Elect'ronic Sfructure and the Ccondition for the

Formation of Borides of the Type MQBG‘: »

hexaboride may partially be gubstituted by sodium. The °
highest electron concentration at which this substitution '
gtill takes place, is 1.6 .electrons per netal atom. Thus,
it follows that the pond of the borine in MeBg requires

1.6 electrons, the remaining 0.4 electrons per metal

atom probably being presen

¢ as common electrons which would

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

ASSOCTATION: Institut retallokeramiki i gpetsial’nykh splavov Akadgﬁii.*;

nauk USSR :

(Institute for Metal Ceramics and Special ‘Alloys of the

Academy of Sciences, TkrSSR)
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AUTHOBS: gamsonovy G- q., Kovaltcnemkos X¢ Sy gov/18-4-12-16/35
TITLE: production of pxii1io1a..'oz pigicultly Fusible Netals

PERIODICAL: Znurnal no}orgunichénkoy- k‘h,imii','195v9,i Vol &y lf 12
pp2159-2765(ussn) o B

ABSTRACT: Pure, finely povdered T, 72r, Vs ¥b, Ta, cr, Moy and W were
nixed with gilicon powder in‘stoichiometric ratlio, preased into
small briqpctn-and annealed in argon atnospheru,;t 600-1,200°
for 0.5-32 pours. The heating ook place in an';ppsratns de~ -
picted in figure 1. The reaction products were dnalytically

yested (under the auperviaion of T. Ia. Kosolspovs) and radio-
graphically (RKE and KROS cameras) fOT gree and pound Sie. The

wiae‘listed in table 1 and compaTed with the data glven in ref=-
erence 6 foT the activation energy during Si diffusion into
card 1/3 compact metal. The gact that the activation energy °f metallic
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gov/18-4-12-16/35

powder is much higher is explained By the oryatallization pres-

sure occurring in the fornation'of disilicide psrticles which
ts the contact between metallic and 81 particles not yet
entered into reaction and complicates diffusion (Refs 7,8). The

effect of diffunion-inhibiting,o;ido'filme.ie also likely to be

. more strongly
As & variant,

by vacuunm Te

formula Me O+ 28
Xy

the case

ent mixturese
of aisilicides
o the

of the reaction By neasuring the pressure which roee as a result
of Si0 formation. The results obtained for Ti, v,. Nby and Ta are
1isted in table D. This method requires 8 more conplicated ap-

paratus and is moTe difficult to employ in i
‘with 8

direct fusion ©

pure products and ‘ie
oxides (MO,W).'Th
tween metal and sili

2 nours; VSi, 1200 G, 0<5 pours; NbSi,
7asi, { 1100 © <hou;s; Crsi,, MoSi, and wsi, 1000 Cs Wn:e, o

card 2/3
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o Notsls sov/1é-4-12-i6/35 _f

7. Dseganoveki ‘
3 tables, and_ﬂ ref-

nxfriou1t1y Fusibl
6. Yy auiatéd :

production of pisilicides of
¢. X. liksrenko, and V.

‘There are 4 gigures,

L. M. Khronovj,
are goviet.

in the oxperimntl.
srences; 6 of which | 7
aniki 1 o’potﬁﬁiuov Akademii nmk Ussh
: the ‘

Institut petalloker
i of ‘Cermets ~ and Bprcchlrnloyl of /

ASSOCIATION:
(Institute ;-
cademy of Sciences: UkrssR)

SUBMITTED: July 2 1958
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estimabing the ariSing' ‘mation @ so-ca 1culat8d
defects therz‘f;‘! ,£ this @8ETRL “unich 18 OF Py the
G ectivenesSs Y. s ngroducets jon shov :
%ig%%g‘eness magk -asegjéee of desgr‘%gz aegree of
according b° e estimation ©
impressio

hd N c l .
S v 5" a
g
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an of
5 and Table 1) 1:%.%{ of destl‘ui"‘igﬁ_ pable 2
(See Fig summ lvely’ etalloid'
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SOV/126—8-1+-19/22 ,

ss of Metalloid Compounds.
btained by ‘the authoT earlier for several
compounds . The brittleness of compounds increases
with decrease in mean square,displacement of moleculaT
complex centres in the crystal lattices of the '
with increase in rigidity in the ,
interatomic bond and with decrease in the’possibilities

of stress relaxations in the material. The hardness -
of metallold compounds.increases in the ordeT . :
i and the prittleness

silicide—nitride—carbide—borlde,

card increases in the order silicide—boride-nitrideecarbide,

/4 There are 7 figures,; 2 tables and 18 references, of
which 16 are goviet and 2 English. , :

ASSOCIATION: ﬁ\]lstitut metallokeramiki i spetsial'nykh splavoV

USSR o . e v : E
(Institute of Metalloceramics and Special AlloyS, : ‘-
As. Bc. Ukr.SSR) , .MV(f o

SUBMITTED: November 1, 1958

Hardhess and Brittlemne
with those ©
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MODYLEVSEAYA, K.D.; SAMSONOV, G.v.

Acid and alkaell re
¥him.zhur. 25 ROe.

in 1 borides. Ukr.
aistance of the transition neta i o)

1:55-61 '59.

aniki 1 gpetasplavov AN USSR,

talloker
1, Ingtitut me al ,(Bo:rideg)
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- AUTHOR: gamsonov, Go Ve (Kiyev) sov/74-2a-2-4/5

Borides of Rare Earth Metals (Boridy redkozemel’ nykh
metalloVv .

TITLE:

PERIODICAL: Uspekhi khimii, 1959, Vol 28, NT 2, PP 189«217 (USSR)
n used ih numerous 

ABSTRACT: Borides of rare earth me
£ electroniass

technical fields, above »
during pest years. At'present the methods of their synthesis

ag well as their properties are intensively inyestigated by -

soviet end foreign gcientists. Due to tne alreedy extensively
could be made in the present

available material generalizations
paper. The atructure of borides wad investigated PY

s gef 1) for the first time &8 well 88
by Allerd in 1932 (Ref 2). Hexeborides of godium, lanthanuls
cerium, praseodymium, reodymium, gadolinium,,erbium and ' '
ytterbium were investigated. It was determined theb all these
hexaborides possess'a-cubic 1attice of the type,of‘cerium
chloride; which is centered in an octahed £ 6 boron atoms
(Fig 1). In ome of the first publications, i e
crystalloohemistry of borides ©

card 1/9 metals is c1sborated (Ref 6), it is i

grackelberg and N
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of elements of the II.; 11I., and 1V. group of - ths periodic
system 8Ir® formed. All these hexabcrides, wi%h the exception
of Be- and Mg-compounds, have a cubic gtrueture of thd ’
type CaBge It wes found that ip the serie® of cubise

hexaborides,there are several Sub-groups.thg placs of which -
ig determined by the valeno? of the metal atome ’
formation of nexaborides the metsl atom emits 2 2
electrons %9 boron in order to form nnected_orbits,v
which ars formed by 8, D5 &0d excited “In so far

as the nexaborides &0 not produss any i 03 .

compounds, ihe emission of ‘electrons 4o boron tekes P

statistic electron,exohange‘between pmetal and boron atoms.
gnalysis of experiméntal,matarial,indicates (Ref 12) thab
hexaborides @& 4 by ‘thos2 metals only the first .

jonization PO i does not excaed 6. -6.8 ev and

the second jonization pote 1 not 11.5-12 &v- The following
gonditions have to be main T the formation of metallis .
hexaboridasz_1) a ce _ jrst and second
jonization potential wh e oritical valuedi
2) the presence of bivalent elsc +h el;y 3) the

RE H
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possibility of & participation of the partly filled or empty
(n—1)d-1evel in the bond metal boTrons The existence of
5f-levels is not oblig they play their part
in the formation of he ). In this connection
all rare earth metals ¥ : hexaborides. This
is actually the case. FoT the the prometheul
and thulium hexaboride are gtill unknownh. In the earliest
publications'the metallic conductivity of hexaborides was
already jetermined (Ref 1) and confirmed later on '
(Refs 15 4s 5, 20, 21, 22). An exach phenomenological
analysis of the variation of the electris repistance of - - -
hexaborides of rare earth metals is, 8t present; complicated
gsince there ig a lack of data on the resistanc® of both
hexasborides and metals. All hexaborides of rare earth metals
are marked by & poor work function of elsctrons and soms of
them by high emission fiuxes. Their magnetio propertiea ware -
jnvestigated on gamples gbtained from medis pelted by means of
electrolysis (Refs 4 30) (Table 4). The_investigation of
the susceptibility gourse with temperature'(Fig 9) has shownd
an appreximate 1inearity of the gusceptibility coefficients
at high temperatures and a great deviation of the streight

A R ED u
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lines in the temperaturs rangs of 0-350%. This ie expleined
by the presence of ferromagnetis jmpurities in the .
preparations,-Tha data on the thermonelsctromotive force of | :
hexaborides are given in Table 2 o Like borides of transition -
metals of IVey Voo and VI, group of the periodio syetem borides-
of So, ¥ and lanthanides are diatinguished by high pelting .
temperatures; hardness; mouderate thermal sxpansion coefficients -
gnd chemical gtability. Thers are only few data available -
concerning chemicel properties of hexavorides (Refs 28, 37 42).
Borides of rarse earth metals can pe obtained by different -
wayss 1) by direct binding of metal with boron; 2) bY
electrolysis of molten medie; 3) by the reduction of mixtures
of metallic oxides and boris snnydrides with carbony 4)
by the reaction taking place between’metallic oxides and boror
cerpide or boron mixture and carboni 5) by the reduction of
metallic oxides with boron. The powders of borides are_visﬁous,f‘
brittle and not plastic..By the usual way of sintering of pressed
priquettes no compact products can pe obtained from them o
(Ref 51). Several conditions for gintering arse given in
Table 7 . Compact products can b3 obteined from borides vy
Card 4/5 casting (Ref 33)., In this oass, howevels a contamination and -
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SAMSONOY, G.V, [Samsonov, H.V.], doktor tekhn. nauk; RADOMYSEL'SKIY, I.D.
[Radomysel's'kyi, I.D.], kand. tekhn. nauk

owder metallurgy. Visnyk AN URSR 30

Conference on problems of P (MIRA 12:6)

23271-72 Mr *59.
Ros3: 717 (Powder metallurgy—Congresses)
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SAMSONOY, G. [Samsonov, H.], kand, tekhn. mauk; A% , - L

~ SAMOONUY, e | | N

iopal scientific contacts of the Institut:hofnta:ﬁan S
Intels-nat;:;ahlloys of the Acadery of Sciences of (e e

ac _ gy

ﬁinyi AX URSR 30 no.7:64-66 J1 '59. | MIRA.
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h compounds, TSveb.
Some important flelds of use for rare eard Hp o IBA. Tors)

- ¥ 159,
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AUTHORS? Paderno, Yu. Bos Serebryakovas T, Ia SOV/20-125—2—20/64
samsonov, Ge Vo : :
um With Boron snd the Electron
bium (Soyedineniye

guratsiya atona

The Compounds of Terbi
_configuration of the Atom of Ter
terbiya s borom i elektronnayé konfi

terbiya)

TITLE:

Doklady Akademii nauk gs8R, 1999, Vol 125, Nr 2,

PERIODICAL:

pp 317-318 (USSR)
Hitherto, the compounds of nearly all rare-earth metals with
boromn, with the exception of promethium, terbium, and » :
thulium, are _known'and have been s_ufficiently well investigatedq '
Among them, the compounds of terbium. 1 jal
interest because of the .2 possible variants of the electron .
gtructure of the terbium atom (which ave described DY the’

configurations 4f85d1692 or 4£765°). The terbium- and boron
compounds were d oy the reduction of terbium oxide by
poron carbide To, 2 TbBg + 3 O snd by voron

ABSTRACT:

produce
03 + 5B 40 =
Tb203+1 5B = ‘2TbB6— + 3BO in accordance ‘with previously

A
PPROVED FOR RELEASE: 08/22/2000
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pne Compounds of Perbiua With Boron and the Blectron sov/zo-125-2-20/64 '
configuration of the Atom of Terbium o o

described methods (Refs 3 4). In both cages the reduction

took 1 hour at 165000 The reduction with boron resulted in a
blue-colored products, and its X-ray picture is characteristic'
of the nexaborides of the rare-earth,metals with cubic

1attice of the gtructural type OL . According to the results

obtained by calculating the intensities of X-ray reflections,

this product was found to be terbium-hexaboride with the
T

lattice period & = 4.11 Ao Reduction of the terbium oxide
by boron carbide gave & greyish-brown product, viz. TbB4

[>]

o
with the identity periods & = 7-13 & and ¢ = 4.07 & of the
tetragonal 1attice. The work function of the electrons in the
thermoemission from TbB6 is ¢= 3.1 ev and was jetermined by -

Vo A. prigubenko end B. M. Tsareve This value corresponds

to the dependence of the work function of the borides on the
ordinal pumber of the rare-earth metals, which had been '
determined previously (Ref 2) assuming the electron structure

APPROVED FOR R :
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The Compounds of Terbium With Boron and the Electron SOV/20-125-2<20/64
Configuration of the Atom of Terbium - S

4f85d1632 of terbium. Thus, of the initially mentioned
two structures, i d is uniguely confirmed.
on configuration indicates
ctrons of terbiuam
and boron in the 8 ’ i ice. The

existence of the borides TbB4

crystallo-chemical characteristics ¥
determined by the authors. There are 2 tables and 6

references, 95 of which are soviet.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii. -
nauk USSR (Institute"dft setal Ceramics and Special Alloys
of the Academy of Sciences, UkrSSR)

PRESENTED: Pecenber 9,.1958 by S, A. Vekshinskiy, Academician
SUBMITTED: December 8, 1958

card 3/3
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sov/zo-125-4-57/74

“5(2y o _
.AUTHORS: - Portnoy, K.‘¥;, gamsonov, G Veoq Solonnikova, Lo Ao
TITLE: On the Interaction of Boron Carbide With Silicon (K voprosu
o vzaimodeystvii karbida bora 8 k:emniyem) ’ C o
PERIODICAL: Doklady Akademil n@uk S88R, 1959, Vol 125; Nr 4, DD 82}5825

(USSR) |

ABSTRACT: The eystém bofonéailicdn-oarbon is intefesting becanse of its—?

considerable hardness, its chemical gtability and jts semi-
“tom boron-carbon e-&: the com-

conductor-properties. In .
pounds B4q and~B6~sc (ha '5000-5500 kg/mmz,vgefa 1, 2)
are'found,'in'the gystem gilico ~carbon the Sic—compound&
with a hardness of 3350,kg/mm?,%§a£;}); thefhornns&1}1d0n~., e
gystem contains also cbmpoundaﬁ%ith;similar.propertiéa‘(ne£w4);;
After a survey of publications.(Refs 5-8) the'authnra'discuss;,;f
S the results they nad achievede g sed mixtures. of gilicon
and boron carbide powder'at 1700-2350 for 1.5 - 8 minutese. -
In this connechion part of the silioon"volatilized, A clearly -
marked maximum of the specific weight waa'pycnometrically de~
termined, i.e. at 25-30 % by weight of si. Figure 1 shows

card 1/3 the microstructures {ypical of the alloys jnvestigated. already

APPROVED FOR RE
LEASE: 08/22/2000 CIA-RDP86-00513R001447020
001-2"
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" On the Interaction of Boron

at an addition of 2% Si to

phase forms (rig 1b). The
1ittle up to a 2
gider

apparently a gatura
voron carbide) in silieo
gtructure show
(Pig 1g). The hardness of
ecreaping siliconzcon
of ~ 7000 kg/mm® in
weight. It then decreases
50% silicon onwards
between the grains
g0g Si-content in
pvoron carbide the X-ray
lines of .a new phase.
50-70% 5i they pass ove
of boron and carbon in si
(Fig 3). The pmaximum of e
attained at 28-35% 51 in

n

of the

' card 2/3

APPROVED FOR RELEASE: 08/22/2000

carbide With Silicon

0% Si-content,
ably (Fig 1 )

a'clear_separati

tent in
the qase,of an. Si-conte

a fine-graine

the allay). On an addition of 20%
investigation

licon, W
lectric resistance ©
the alloys. From the

sov/zo-12554-37/74

boron carbide a lighter colored
gmount of this phase varies only
whereas in the case of 28% Si it .
In the lattier casethe micro- -
' tically constant
This phase 1is '
of boron and carbon (
e of 25% Si the micro-.
the chemical compound -
increases with in-"
attains a maximum
nt of 40-50% by
to 3500-4000 kg/om? (Fig 2b). From .
d eutectic becomes visible
gilicon- and carbide phase (up to
8i %o
s the appearing
: o si5 ab -
id solution
well marked at 75% Si
£ the samples is
above it is

- In the cas
ons of
e second phase
the alloy and

th
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.+ ° On the Interaction of Boron Carbide With. Silicon. ..SOV/20-125-4-37/T4

ASSOCIATION:

PRESENTED :

SUBMITTED:

Card 3/3

possible to draw a _b_ohclusion -on"the formation of a fernary
phase of boron with silicon and carton which mag have the -
composition BSSic2° Its hardness of ~7000_.kg/mm explains its

high grinding capacity (Ref 9)..This phase has a. congtant
resigtivity to oxidation in air, at least up to 12007, to
mineral acids and their mixtures also in the case of boiling...
There are 3 figures and 9 references, '5 of which are Soviet..

Vsesoyuznyy institut aviatsionnykh matérigqu {All-Union .
Institute of Aviation Material). Institut metallokeramiki .. .
i spetssplavov Akademii nauk SSSR (Institute of Powder Metal-
lurgy and Special Alloys. of the Academy.of Sciences USSR)
December 16, 1958, by.A. A, .Bochvar,. Academician R

December 16, 1958
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PHASE I BOOK EXPLOTITATION sov /uBT4

Rakovskiy, valentin Sergeyevich, Grigoriy Valentinovich Samsonoy, and
Tosif Tvanovich 01 *khov -

Osnovy proizvoclstva tverdykh splavoy (F'undamenta.ls of carbide-A11l0y Pro-
quotion) Moscov, Metallurgizdat, 1960. 232 P- Errata slip inserted.
5,200 coples printed.

Ed.: A. K. Natanson; Ed. of Publishing House: M. S. Arkhangel'skaya.;
Tech. Ed.: P. G, Islent'yeve.

PURPOSE: This textbook is intended for students of nonferrous metallurgy
+ekhnikums, and engineers and techniciens in the hard-alloy industry.

COVERAGE: The handbook vas writte dance with the course entitled
nThe Production of Hard Alloys, xums specializing in

nonferrous metals. It contains % der metallurgy,

manufacturing processes of all types of ¢ 3 »cha.racteristics

of their properties, and inspection ¢ section 1s de-
voted. to the fundamentals of degree This book 1s '
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Boron, Its Compounds and Alloys sov/s5227

COVERAGE: The book describes the principles of boron geochemlstry, boron stock
and its processing, and the properties, “production, and use of elemeniary ‘boron,
boron hydrides, and balogens. Ib also includes aats on the

duction methods, metal science, and ¢

metals and nonmetals. All ¥nown systems

plications of boron a&lloys in the manufacture of fireproof alloys,

tronics and radio engineering, M and chemistry

are discussed. Corresponding

Ya. S. Umanskliy are cited among

Soviet Union. The authors thank the Sci

metallokeramiki i spetaia.l'nykh splavov

Special Alloyse), Academy of Sciences, Ukrainskays .

egsor Yu, Ve Morachevskiy. Most of the chapters are .accompanie

TARLE OF CONTENTS:

Introduction

Ch. I. GeochemistTy of Boron (M. G. valyashko)

Ch. II. Boron Stock and Its Processing (M. G- Valyashko)
Card-2/42
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Samsonov, G.V. and.Neshpor9 V.S-

PITLE: Alloys of care metals with bor and silicon for

some purposes of electrical and radioengineering o

PERIODICAL: Referativnyy zhurnal. Avtomatike i radioelektronika,
no. 4, 1961, 2 abstract & GL5 (V sb. Redk. metally
i splavy, M. Metallurgizdat, 1960, 392-417)

TEXT: The conditions ‘of obtaining es..and borides.,of,rare
metals are investigated and their. i ' ies are studied

for possible app].ication, A A A d by heating

mixture of. ,thencomponents..in..p : . pressure of
550 kg/cm? and at 2 temperature of - . ym:hesis of

;des is carri ‘ by utiliz i of metal
oxides Wi bide - L in vacuulle e structure of .
the obtained alloys-18 std ~d .and their. crysta]._.structure is

determined. The hexaborides are distinguished by their 1ow WOTK )&
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D266/D302 - -
Alloys of rare metalS.o- ( rospéct o
evaporation which shows th;a: pe spect Ormall € co-
gunction 890 e:,lovgc emitters. Their dlsac‘lvandé"%ficulto small o hper-
jaepity th?ngl?fé: which makes their heating ¢1 : T P ihem
i cal resista b
€§122n be consider &
ey thermoelec perties of the origlh
" o '
:tzict‘ét:*‘s note: Gomplete translation

. ic res
ion of high electrl al borides. Ab-

}
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77160
sov/129-60-1—8/22

msonov, G- V. (Professof, poctor of rechnical

a
’ ScIencesi

gintering of Tungsten—Titanium—Cobalt Hard Alloy
in vacuum _ s

Metallovedeniye i termicheskaya obrabotka metallovs
1960, Nr 1, PP 25-27 (USSR)

The influence of temperature and the duration of
sintering on the degree of cobalt volatilization
as well @8 the effect of free carbon On sintering'
process of tungsteh—titanium carbide T15K6 process
were’investigated. ~The powders of the following

chemical,comgositipn were used: Nr‘l—12.21% Ti;.

. 5 .
vacuum»furnade at 1,550° ¢ for 19 30, 60, and
.10 ] :

. . ;-
Hg . pfter heating, the samples were ground to
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. gintering of Tungsten—Ti’canium—Cobalt Hard 77160 S
sov/129-6o—1-8/22

Alloy in yacuum
content of €ode-r
t during gintering

powder and the

The decreasing of cobalt conten

at different pressureS'is shown in Fig.
A - - PR )

+
£
o
- o
13
[}
v g
Ty 45 0B 105 win
“4ime
g. 1. _ _ A ﬁ
cobalt content 1n carbide TlSKﬁ
“purnace.

The decreasing~of

during sintering a 500 C in a vacuum

£ 1,5
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£ Tung“ten—Titanium—Cobalt Har sov/129-60-1 /2

o] 4 7
i%?g;riggvacuum

drawn: ror ' o
lusions WOTT during sinter
e following conc Tom of sobalt n
gﬁeventing volatilizat the pressure in &
ing carbide

C his .
i =P %;%Retgtructure
furnace mu ) =

1thin 12 hours-
d mechanical o
the atmosphere.ofr,
asts 3 tO

tial material' _
d mechanical
' large
- . s and prolong
propepties.
additions ©O Ao &
the sintering process
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There are 2 tables; and 2 figures. :

. Metalloceramics a
: Tnstitute of

ASSOCTIATION:
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AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT:
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Babich,

2Candidate of Tec
professor,

Pressing and sint

1 termic

Metallovedeniye
31-35 (USSR)

1960, Nr 1, PP
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Ao+ teaTha

.- SAMSO VoV Gc. V.

B. N. (En

The first;invest

saSR, Vol 104,

Doctor of Tec

gineer), Portnoy, K.bl; R =
hnical Sciences%, §gm§gnnx,—61—¥.____/»,
v g —

various
earlier work (Samsonov, G. Vey D
' 1955) - A. Meerson de-

77162
sov/129-6o-1-10/22_

ciences)
ering of Boride Powdefs
heskaya obrabotka metallov,

nhe proces
ns was ¢
Neshpor,'V. .

jgation of ®
compositio

Later on G.
t sintering for plastic metals.
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pressing and Sintering of Boride Powders 77162 _ A
' 50v/129-60-1- 16/2z2

mixtures ab 1,700" ‘C for 1 hr in a vacuum. The size
of particles’of all three owders ranged between 2 and
3 micron. Tnhe weight of 1 ml of powders TiBz, CrBz,"

(Ti,Cr)52 is (in grams) 0.80, 1.05, 0.97» respgétively. =

pressing: The method of inyestigating the process of
pressing consists in st g e effect of holding :
d briquettes,
and studying. .
the effect on dens grating of com-

pressed briquettes. , tested plasticiZers’
markedly 1imp ' bilikt) of priquettes,

although br : when
using B2Cl - golution. Fig : the“results of

ressing dépending on compacting pressure- ‘The daté
show thab TiB, is endowed with the pbest preséibility.
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_pressing and gintering of Boride powders 77162
' sov/129-60-1-.z, w22

Yo brigvet e

Fig. 1. Correlation petween
relative density and- compacting
pressure.

7 Tonlcm

Pressure

Fig. 2 ghows a compacting pressure dilagram in
1ogarithmic coordinates log psp—log , where is

nelative volume B = ___799.@-?‘9}—-‘" , sphowing thab
briquette
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17162
- - ders
. . f Boride Pow
. da Sintering O
pressing an

esSUrE

compatrinc Fr

SOV/129-60-1- n/2e

between
orrelation
Fi%éti;ecvolume and compacting
r
pressure.

15 16 17 18 13 w122 P
'R(IO.‘(OVQ? Uo'ume

8 o ont
d in stralg
is well expresSse 02;
of pressing 18 Voo~ 710 + 3.0<s5
the process 2B, 108 Poy = 11.07 1og B
lines‘ FOP 2 o

. for (TiCr)
= -10.518 log /3 +3:253 ific
for CrB, 108 pSP29 10%6 $ 320 (p = spec
=-11. e process
k2 o pssp The authors conclude that the P
pressure ).
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pressing and gintering of poride powders 77162

' ' sov/129-60-14t/22
of compacting titanium, chromium and titanium bhoride
solid solution powders 18 described by the logarithmh:
relationship petween relative volume and compacting
pressure. Results of determining the elastic after-
effect are shown in Fig. 3. The elastic aftereffect

Fig. 3- Relationship between elastic
aftereffect and compacting pressure.

glesrie AFrererrecrs
o~ N w = W O -~ O

gs1 1
mpacting Pressure
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_Preséing and Sintering of Boride Powders 77162 :
s0v/129-60-1-17 /22

of the 1nvestigated materials i1s of major importance
“relablonship of aftereffect
th high prittleness and
. In order to
iquettes were com-.
and sintered in a

ture the 8peé

o, 400° C range £

tering process'o

increase at ma

and (2) intensive density incr

tures. TiB ‘poride and solid solubtion (Ti,Cr)Berwere

neld at 2,300 C while crB, was held at 2,000° Ct
s um density was obtained at 2 holding time of
8 of ~compacting voride
drawing particles
ond ‘stage
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: ) . . 77162 .
Pressing and Sintering of Boride Powders S0V/129-60-1-10/22"

ticles which
inate over the strength of the par L
gzg(ai;rglg?astic. The investigation shows the Posil'd
bility of pressing and sintering separately% ;gi ea
of using the complex §n%iexpegs;§etgggzzq gnd or et~
res; 5 ‘
pressing. There are gu 3 S A er-
10 Soviet, 1 U.S., 1 German. , .
S e®ls: Chiotti, P., "J. Amer. Cer. Soc.", Vol 35,
1952. ' .
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/131 60/000/01/011/011

.'Gt v.g YDBiﬂBkaY&,G.A., 3015 BO°1 )

AUTHORS:  -=am@8 10)
Tay Shou-vey

TITLE: cruoibles of lefidultly.EusibleCarbides,ynofidaa; and
Nitrides : ' : . :

1960, §r 1, pp 35 - 38 (TSR
\ ults of the ex-

£ the above crucibles for the melting of me- o
mold for hot-preasing L///

PERIODICAL: 0gneupory,

ABSTRACT: In this pdper,ithe authors mention the res
perimental use ©
tals . Figure 1,§hoia the scheme of the

rucibles. The €X-
" crucibles of
were investigated,The

perimental results are sh v
TiC, TiN, TiB,, TiB, + 5% Mo, and CrBy ,
interaction betwee erials and the molten

metals and 8lagss respectively, c¢an be seen on microphoto-
graphs (Pigs 3 and ).'The'experiments ghowed that all

crucibles are suffiociently stable to the effect of molten - - . -
Crucibles of ohromic boride

tin, bismuth, cadmium, and lead. _
and of the alloy of TiB, with molybdenus are gtable to the
effect of molten carbon gteel and cast iron. Crucibles of

n the crucible mat
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' ' 60/000/01/011/0117
Crﬁciblea of Difficultly Fusible Carbides, gé:;}éoo<
Borides, and Fitrides ,

ial.Alloys of the .
(Institute of Powder Metalling) and SpereR Institut metallov

SSRH) -
f the Uxrainskaya o the
Acad;;y (cl’fmiﬁt‘;::ezfpletaln f the Academy of SQienoes ;
K .
é’l:ople's Republic of China)

card 2/2

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2"



- ’ F RELEASE: 08/22/2000

CIA-RDP86-00513R001447020001-2

83278 ,

5/021/60/000/001/008/013
A158/A029 S

Tay Shou-Vey3 Yasyns'ka, HoAss Samsonov, @foV.

¥ i Vi
Interaction sf Chromium Boride With Molybdenum

FERIODICAL: popevidi Akademiyi nauk Ukrayinékoyi Radyans'koyi Sotsialistychnqyi 
Re spubliky, 1960, No. 1, pP- 18 - 50 : ’

TEXT: Properties of alloys in & pseudo~binary system'Cng—Mo were inves-
tigated bY means of mstallographic, thermal and dilatometric analysess measure-
ment of shrinkage during sintering, electrical'reSistance and thermal -emf. “Al-
Toys were made from powdered chromi 69.88% of Cr, 29.7% of B
and 0.42% of Cs powdered molybd i 2 y. The melting curve
(Fig. 1) was drawn upon the resul : pressed from Cr3z. .
and Mo powlerss that contained 0.5 ] ‘60, 70, 80, 90,
95, 98, 99, 99.5 and 100 mclecular % (or atomic %) of each component, when they
were heated up 0 1,400 = 2,2000C. Maximum'electrical resistance was found in .
alloys contalning 70 molecular 4 of CrBy (107 microohms per cm). The same alloys
showed the highest thermal emf (7 mkv/degree) and the highest negative shrinkage
at sintering. A new chemical cempound CréddB4 was found which melted congruently

Card 1/2
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., 83278 ,
s/oax/so/ooo/oo1/008/013
A158/A029 L

oride With Molybdenum

Interaction of Chromium B

at 2,270°C. Its micrchardness (in alloys containing from:30 %o 90 molecular % of -
CrEa) 1s constant at a value of 1,828 T 92 xg/mm2. The diagram of a pseudo~binary
system CrBp-Mo 18 eutectical, with two eutectics ab 17 molecular % of CrBp :
(1,9600C) and Ot molecular % of CrBp ¢+2,1200C), and 1ittle mutual solubility of
the compoments in a solid state. There are 2 figures and 4 references: 3 Soviet

and 1 English.

1a1'nykh splaviv AN UkrSSR (Institute s

xeramiky 1 spets
Alioys, AS UkrSSR)

ASSOCIATION: Instytut metalo
of Metalloceramics and Spzoial

Academician of xhe AS UkrS3R

PRESENTED: by V.M. Svyechnykov,

SUBMITTED: April 16, 1959
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o s/180/60/000/02/017/028
R : - B111/El52 - SR
AUTHORS: Koval®chenko, M.8,y Samsonovs G Y.y and Yasinskaya, G.A.
TITLE:  Alloys of Trensition-Element Borides with Other Metals
PERIODICAL:,Izvestiya Akademil, nauk SSSR, Otdeleniye tekhnicheskikh — °
nauk; Metallurgiyari‘toplin,_1960,Nr 2y PP 115-119 (USSR)

ABSTRACT: The high prittleness of transition-metal borides 1limits
the applicatlion (Ref.3) of some of their useful
properties (Refs 1, '2), . The authors suggest that it 1is

thereiore important*to~study.their pseudo—binary.allOys

with ductile metals o+ Greep tests at 1000 oC. (Ref o
shcwed that few metals’ were suitable for*highetemperature'
ves, Ternary boridé phases; which might ba - - v
advantagaous (Ref 5) 5 have not besn studied much
In the present work the reaction of borides
%psegdo-bimry systems wass : ;

in th
ZrE TiBoaMo, AirBorHo, ‘T1Bp-Cr and ZrBo-Cre
' Alloys Wwere prepare 5by“sinteringithe mixed powders..
Card .- Approx.imate detérmj_;’;a"tiorf,éf_liquidus lines wegs;inade
1/2 . yisually (Ref 10), alloy melting points also being
.determined (Ref 11). %o Tix its pesition more:preciselii::)
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; S/18o/60/ooo/02/017/028
) o - B111/B152 . cals
Alloys of Transition-Element Borides with Other Me , 7

. - : o f
1ition miero- and macro-hardness deterqlinatlonf o

;ﬁazgglzzge made together'w%th getallographtg aa%o%eray
examinations. The hypotectic dlagrams fog : above 1.
SyzStems areygigeghinIFi%si'tt*’c rzaétiillgvagﬁ AR (Institute
e of Soi N, Makarenko and

Academy of Sciences CPR), G.N. !
‘(}flb%ﬁiléiikov r participated in the expern;enﬁ;ailhwgr];; @ |
There are 5 figures and 12 references, oL W ic r

g?gd Soviet and 4 Bnglish.
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SAMSONOV, G.V.

Haking?;?froboron from colemanite by the out-of-furnace
aluminothermic processe Vop. por. met. i prochn. met. no.8:8-23
(Iron-Boron alloys——Metallurgy)

(Aluminothermy)
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8
2031 s/081 61/000/016/018/040 :
B143/8101 : .

v, G- Ve Padernoy Tu. Boy FomenkO, V. Se

AUTHORS:: Samsonovs

Production and 8

ome properties of neodymium'hexaboride

87, abstract

PERIODICAL: Referativnyy zhurnal« Knhimiya,
1685 (8b. "VOPT: poroshi. metallursg sti paterialo™s
60, 66 - 68) ,

Kiyev, AN USSR’ nof'-e’

TITLE:

eactions
Nd20 ¥ 3340“" 2NdBg 3B0 were describéd.
In both cases the process vacuum furnace with grapnite '
with permanent removal
reaction was

peater in the temperature i
geous reaction products.
pictures and i cording to the
In both cases the holding time f i duction process
6 at 1600 - 1650°C is one nour. NdBg is 8 finely dispersé dark blue
attice is 8 = 4.1248. Compact NdBg

r of the crystal 1

TEXT: Two nethods of NdBg production by mesns of the T
+ 158 2NdB6 +

+ 3C0 and Nd203

powdeT, the paramete
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28311 s/oe1/61/ooo/o16/o18/o4o
Production and some. .- B143/B101

is obtained from powder by the method of hot pressing. The optimum holding
time was 15 - 20 min at 20000C at 8 pressure of 175 - 200 kg/em?. 1In this
case minimum porosity of the compact,NdB6was 5%, The registivity of NdB6

jg 28 pohmeCie. studies of the therm,gelectromotive force of NdBg paired s

a.thefmocouple:ﬁth Pt in the .interval 20 - 700°C gave a negative value of
the coefficient of thermoelectromotive force whosé absolute amount
glightly increases with increasing temperature. The radiation coefficient
of NdB, is 0.7 (at 16000C¢). The microhardness of NdBg at an indentol 1o0ad

of 70 8 was 2540 % 170 kg/mm?, the melting temperature of NdBg was 25400C.

The work function of the electrons in thermionic emission is 3.97 eve
(gbstracter's note: Complete translationa

card 2/2

A R ED u
/ /



l'A
2 R RELEASE: 08/22/2000

o CIA-RDP86-00513R001447020001-2

o BkS

: ‘%7756 v .
S 058/61/000/007/054/086 :
\YQ%O AQ01/A101 o

AUTHORS: Sanisonov, G.V., NeshpoTy v.S.
TITLE: On the problem of magnetic prbperties of metal—liké ér)mp@mdsv

PERIODICAL: Referativnyy Zpurnel. Fizika, no. T, 1961, 282, abssract e (V
) sh. "Vopr. porost .~meta11ur—gii i prochnosti ma‘cerialov", no. 8,
Kigey, AN UkrSSR, 1960, 90 - 98

TEXT: The regults of jpvestigating magnetic pyoperties of compounds of
transition elements Wish ¢, N, B and Si make 14 possible to Jjudge on the nature
of ipteratomic vonds In +thess compour:ds. The data known in 1i’t.erat.ure' on mole-
cular suscep’t.ibili’c.y z o and magnehic momen® }Aef of metallic ions are presented.
The %y, and Feer values of tne stuaied compounds, reduced 1n comparizon with the -
vyalues of the pure metals, indicate the }f@rma'bion in these compounds of a collec-
tive of electrons £i1ling the overlapped dsp~ band ip the erystal. :
tion degree of 2, 1s related O the ienization potential magnitude of the

joid. In the case of nexaboridss of rare sarths there is no decrease cf X
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hhhhh

6z and 5d-elecironsd.

s N w of ra
ne . in hexaborides
. ~otyme Aspendence cf m ~ e s. 0O
+ed cn temperaiurs Tey for some cartides,
data are pr esen;; nne..s}a-u.-.n genendence of #H g 1°
thes conecesnlRnsl ’
as well as on o=

nitrides,

i 1ate Bf-zhell 1s
since the incompiete +f-=r

L. Boyarskly .

- i - 33»}
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The Diffusion of Boron in Carbon : ~s/181 60/002/(_)08/007/045
o » BO06/BOTO

ace a 2 RO thick layer of 'a paste of ‘amorphous boron wWas
nad been dried at 150°C, they were enclosed in
> tmosphere of nydrogen (700 - 8009¢C, -
60 - 80 min). , ' les were gubjected to-
petallographic, Further, the reverse
process of»diffusion'Of carbon estigatedL For this.
purpose;y boron gamples of i They were
prepared byrcompréssion‘o n. : i .o mt 1900°C. In this
case there resulted a satura the ‘carbo (Wi n in 30
minutes in a vacuum oven a Oq, Experiments ghowed tha :
conditions the boron penetrates deeper in carbon (1.4 - 1.6
carbon does in boron (0.6 - 0.8 mm). This jndicates a remarkabl
mobility of boron aboms. The diffusion coefficients were calculated to
be 6.2010-6cm?/sec (p—c) and 1.8° ~6¢cm? /sec (C- ). Numerical data for.
two samples showing boron conten i hs of the carbon
sample (chemical analysis) are given in 1. Their graphical =
representation ig given in Fig. 2. The tration diminishes
exponentially with depthe. That 2 solid solution is formed due to
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The Diffusion of Boron in Carbon | s/1e1/6o/002/ooa/0077045 L
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diffusion, is shown by an X-ray é.nalysis° Here the interplanar spacings

phite lattice are measured,aS'functipn of boron concentration
(Fig..3). Further, the temperature dependence of diffusion of boron in
graphite is investigated (Pig. 4). D = 3.02 exp(-28625/T) is found %o ‘ ,
hold. Numerical values are given in Table 2, There are 4 figures, 2 PR
tables, and 6 Soviet references. ' o ' ..L/)< '

ASSOCTATION: Institut metallokeramiki.i.spéisial'nykh splavov AN USSR
(Institute of Powder Metallurgy and Special Alloys of the
AS UkrSSR) . :

SUBMITTED: October 20, 1959
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AUTHORS: ) Neshpor, V. Ses gamsonov, G» V. , /\

PITLE: Investigation of the Electrical Conductivity' of gilicides -
of the Transition Metgls 7 - ~

PERIODICAL: Fizika tverdogo téla,;1960, Vol. 2, No. 9y PP- 2202 - 2209

ig given on the potentiometric measurémenf of the‘speci-

1icides of d- end fd-metals of groups S

i of their silicon content.: - -

The results obtained are given in 8 temperature dependence

of the electric registance was disilicides of Ti, Nbs
W, Moy Re, and Las &9 well as on gilicides of Mo with different Si-con-

tent, and on partly Al-substituted si (Figs. 1,2). Fige 3 shows the ;
elgctric resistancerf LaSi2 as & function of temperature; and Fig. 4 v7<

gilicides of sransition metals of groups
= 1/Ndnd§,where

TEXT: A report
fic electric resistance of si
1v - VIII of the periodic‘system as a funct

tne electric registance of di
IV - VI as & function of the acceptor properties }Me
¢ the metal atom, and 1g 18

N, is the main quantum number pf‘thefd—shell o
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Investigation of the Electrical Conductivity s/181 60/002/009/025/036 :
of silicides of the pransition Metals BOO4A 8056 - ,

the numbeT of d—electrbhs in the free metal. The majority of the sili-
cates investigated were metallic conductors with the expeption of the
disilicides of Ba, Cry Fe, Re, and Mn, which are gemiconductors. In
Me - Si systemsy in whioh the highest gilicide (Mesiz)fhas metal conduc-

tivity, the electric registance of the intermediate gilicides decreases ..
with ,increasing gi contenta 1f, however, the highes?t gilicide is & gemi-
condyctor, the reverse,behavior 1is observed. The electric resigtance of
the disilicides of groups Iv - VI is.a i . cceptor property"
of the d-shell of the metal atom. The highest electric resistance Was
heasured at VSi, ( v°© 0.111);-With,}Me>» v the resistance of the di-

gilicides decreases with'indreasing e just:as’iﬁ:the_case of cgrbides,

pitrides, and borides of she transition metals. WithEMe( 4o the behas

vior is reversed like in .the case of pure metals: The resigtance of the
disilicides of rare earths (fd—transition metals) is considerably higher
than that of the digilicides of d-transition metals. Do Yuding, gtudent
at Livovskiy gosudarstvennyy universitet im. 1. Franko Tt'vov_State
University imeni I. ) took part in the experiments. There 8are
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Investigation of the ElectricalfConductivify S/18}/60£OOZ/OO9/025/036
of Silicides of the Transition Metals B0O04/B0O56 :

4 figures, 1 table, and 24 references: 17 Soviet,; 1 US, 2_British,t
1 German,; and 1 Australian.

' 'nykh splavov AN USSR,

ION: Institut metallokeramiki i spetsial'ny C .
#8800TE% Kiyev (Institute of Powder Metallurgy and Special Alloys
of the AS UkKrSSR, Kiyev) ' : - N E -

SUBMITTED: November 9, 1959
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AUTHOR: Samsonov, G.V., Professor

pITLE: New High-Temperature Semicondnctors and Their Application

PERIODICAL! Zhurnel Vsesoyuznogo Khimicheskog0 Obshchestva im. D.I. Hénde-'
leyeva, 1960, Fo. 5» Vol: 5, pp. 919-521° ime Bxde T

TEXT: With the development of hithtemperature

tallurgy, povwer engineering, etc., the need for,semiconductor

apparatus reliable jon under conditions of high temperatures
and aggres _ has arieen.'rnodern techniques
also deman i y thermogenerators with & high ef-
ficiency fac ‘ - f heat 1iberated in the burn-
ing of cheap operation © i y
fuels to electric energy- ‘For this purpose gemiconducto
melting point'of 2,000—2,50000 are,required. Thislis.aCcomplishe

tne metsls of the transition group of the periodic table of elements to-
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gether with non-metals: boron, carbon,‘nitrogén;»silicon, or by direct com-
bination of the non-metals. - The chemical stability and the electrical and
magnetic properties of these compounds are determined by the, participation
of the electrons of the incompletely built d-shell of the transition metal .
in the chemical bond in addition to the valency electrons. Phe unigue crys-
tal structure of these compounds brings about the high melting point, hard-
ness and heat-resistance. ‘A1l these compounds Bre»characterized by hetero=-.
desmic properties. The polarizing or accepting tendency of the transition
metal atom, indicating the extent of the effect of the unfilled d-electron
1evel on the distribution of the'electron,concentration in the crystal, is
expressed by the relationship 1/Nn, where N is the quantum number of the

4 level, and n the number of eloctrons. Table 1 lists the electrophysical
properties of silicides of transition metals, where the 1/Nn criterion va-
ries according to-the transition metal. An inerease in this criterion,
generally, would cause & shift of the relative maximum of the electron dens-
ity toward the shells of the transition metal atoms, and this shift would be

card 2/17
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Kew High-Temperature gSemiconductors and Their Lpplication

the much greater, the lessrthe—iohiZafion potentisls of the valency elec-

trons of the non-metalﬂatoms. 'In'oasés,wh

ere'conditions are created for 8

sharply defined asymmetry of the'electron“deneity distribution, energy
breaks in the ecrystals take place,’and zones of forbidden states of lesser

or greater widih oceuT, and these circumstances oan cause gemiconductor pro-

perties.

A change in the electronic density cauges an jncrease of the ion

vond fraction expressed through'the—general shift of the electron collective
toward the direction of the non-metal atom shells, and the formation'of

energy breaks gufficient for the occurrence

of semiconductbr'properties,

with & decrease in the jonization potential‘ of the metalloid (when changing
to carbon), the vdlency electrons of the latter lend themselves more readily ~
to bording and the position of the relative peximum of the electron concen-
tration shifts towards the metal atom, increasing with an increase in the

value of 1/¥n.

1t is pointed'out that the

metals takes place DY collectivized'eléctrons, the zones of the 8-,d-, and’
p-electron energy states overlap, and 80 semiconductor'properties canhot be

card 3A7T
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Experiments have proven this aifficulty (Ref.8- -
10), When shifting to the porides, the unity of the electron collective is
maintained. The author further describes the vorides as being compounds

' tal type of conductivity.

with a primarily metal nature of its bo ;
(Ref.8-10)° Fig.1 is & disgranm of the structural elements of silicen atoms

in silicide lattices. Regarding tha_lattér, semiconducting properties were

detected in chromium, iron, nickel, manganesevand rhenium gilicide (Ref.6,8,
11,12)4 The author claims that the semiconductor properties of the silicid-
&t the present time. All sili-

es have the highest practical significance

cide systems are divided into two groups according to the relationship of -
the electric resistance and the atomic content of silicon (Fig.2): 1) sili-
cides forming Ti, 2T, v, Ta, W and Mo gompounds, 2) those forming Cr, Fe,
Re, Mn compounds (Table 1). It is found that the electric resistance of the
silicide phases in the systems Me-Si follows a certain rules with an in-
crease in the silicon content it increases in the systems, where the higher
gilicide .is & gsemiconductor, and decreases where the higher silicide has &

expected in most carbides.
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metal conductivity.
with metal compoun
bonds with one another, bond with

‘py the electron collective.

for this
of the me

rule is the fact that in systems
tanlloids, although forming covalent
the metals has 2 metallic nature and
A drop in the electric resistance

ides with an increase in temperature is explained mainly by the

expansion O

(Ref. T) -

In order to find and produce 8e€

f the elementary nuéleus causing & lesser coverage of ‘the zones
miconduétOrs'with predetermined

properties, it is important that the nature of the conductivity of the gili-

cides,as well as oth

interaction petween the metal ato

type be determined not by the
ted in certain articles (Ref. 15)

but mostly by the nature of the pond between atoms of the metal and non-me-
tal, which determines the degree of f£il1ling of the energy bands in the crys- =

tal of the compound.

In discussing the second large group of'difficultly

nitrogen, boron and silicon, and their respective alloys) it is noted that

fusible compounds (non-metal compounds of silicon and boron with carbon and D(

this group is represented exclusively by gemiconductor phases, which have

card 5/ 17
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already found practical application. Carbon and - boron, and also the com-
pounds of boron an mbined with"phosphorus,,and of aluminum with -
boron, belong to this group. The main characteristic of thesevcompOunds is
the formation of covalent bonds between atoms in the composition of their
non-metals. This leads to the formation of linear, chain,*laminated or ske-
jeton elements of non-metallic atoms from one .oT several kinds in their
crystal structures. The special features of the semiconductor properties.of
the non-metal compounds are determined by the ability of the non-metal atom
to give off the éxternal electrons for bonding, which in the first approxi-
mation is evaluate nitude of the ionization potential of the non-
metal atom. The sam 4 ‘ from non-metals (Table 3).
he permitted energy levels in-
ase in the ionization potential of the non-metal atom,
j,e., with an increase of the jon component of the bond. In non-metal dif-
ficultly fusible compounds ‘the width of the forbidden zone increases with an

increase of the jonization potentials of the components. Silicon carbide,

card 6/1T
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ted compound of this

sic, is further discussed as being the .most investiga
tion of the n-conductivity in it is described. Figd -~
tween the electrbresistance of

type, and the forma

shows & typical curve
the SiC admixture and the temperd

of the relationship ve
ture (Ref.16). At the present time it has

definitely been established that two chémicalrcompounds'exist in the system
boron-carbonx'B c,.(B ¢) and B1 C, B, .C) and the existence of two other
compounds is8 asg%mgd 4(Ref;20) 315 tgésarea rich in boron; B 20,'Eﬁd in the
area rich in carbon, BC,e 11 “the alloys of boron and'carboﬁ possegsaemi--
conductor properties, whereby the greatest therma ‘ in defect- .
: ased on’ f B,,0 and B 302. The specific alectric Y
e ord rvéf 1-an& 10 ohm.cmj its relation-
_ : ¢ up to 2,1oo°c,‘and,it was es- :
bide has a width of "the forbidden zone equalling 1.64
50°C. A future commercial

$ 1,400-1,4
high-temperature material. Boron.

to the structure -of graphite

ship to temperature was

tablished that this carbid
to self—conductivity‘a

a for silicon nitride as &
dificationss similar

ase is expecte
nitride, known in two mo
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(Pig.4) and to cubic diamond-like gtructure,
temperature semiconductoT.

1ike boron nitride have peen studied until now.

silicon (Ref.24) hav ,

feature of possessing & high

and alkaline media. The semiconduct
carefully gtudied in recent times.
the thermal emf and
shown that at high temperatur
temperatures the low-ohm crystals hav
At room temperature boron reveals'effects.of
toconductivity. Scien r
ties of boron QEiipvide, BP, ‘

pounds of the A™7 B type, and also

the d- and f-transition metals. Variation i

tals

‘The propérties.of only the

o

rectifying properties of

20015

A051 029

s/06760/095/005/004/0'21 | X |
A 2 X

Application .
is also considered as a high-
“ordinary graphite-
The ‘alloys of boron and
erties and have the outsfanding
and chenical stability in acid
ties of boron have been more
‘A study of the Hall effect,
the boron single crystals has : -
are hole conductors, and at low
dmixture conductivity.
’current'rectification and pho-
ed in the electrical proper-
onductor com=

ides of

chemical properties can be attained DbY using the alloys of metal-like com-
-
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New High—Temperature Semiconductors and Their Application

pounds not having semiconducting properties,vtogether'with semiconductor gi-
licides or with non-metal gemiconductors, and also alloys of non-metal dife- -
ficultly fusible compounds . n carbide with molybdenum si-
licide is discussed. a8 pelongi otny phases with a wide:
range of homogeneity. These types s are used for R
junctions in thermocouples jntended for the direc ng of temperatures

of chemically-aggressive substanbes;'molten metals, slag, and gases heated

to very high temperatures (rig.6). In the thermocouples TT111(PT-1),1TTLZ'
(PT—Z),TTT-S(PT-B),TTTL4(PT-4) manufactured today, the external cover is :
made of molybdenum gilicide, zirconium voride, titanium carbide and titanium
boride, respectivelyu The internal rod i de of borinated graphite, which

ijs found to be technically more convenient than using rods made of boron : '
carbide. Thermocouples made of molybdenum and rhenium gilicide, of which. Y{
the first has metallic conductivity and the second is a semiconductor, are v
considered to nave great prospects for the future. Further'interast is re-~

vealed in silicon and boron nitrides as high—temperature thermistors and as
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part of so-called non-wire or volume resistors (Fig.e), Wave-guide absorb-:
ers are made of silicon carbide. The range of the positive coefficient of
the electric-resistance of the silicon carbide admixture (600-1,50000) is -
used in the operation of high-temperature carborundum heaters for electric -
resistance furnaces. High-temperature gemiconductors based on silicon car- ..
bide are also used extensively as sources of infra-red radiation in spectro-
scopy and drying., The semiconductor properties of boron carbide are applied
in automation, electrical engineering, for producing resistors compensating
for the effect of temperature change of the surrounding medium on the show-
ings of magnetic-electrical systems in electric-measuring devices (Ref. 29).
Compounds of silicon and boron carbide are considered useful materials for
producing high-ohm volume resistors (Ref,}})o' By developing a. production-
method of silicon carbide and of boron carbide single ecrystals of high pur-
ity, the latter could be used in industry as first-class rectifiers. There
are 3 tables, 3 diagrams, 1 photograph, 4 figures and 33 references: 25
Soviet, 8 English. s
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B.V.]; TSEBULYA, G.G. [TSebulia, H.H.]

snd titenium on the electrical conductivity
5 no. 53615-619 S-0 160, .
' o (MIRA 14:4)

;_%S_éljl_b’«gl\',Ol,,CxJ._[Samaonov ’

Effect of additions of carbon
of silicon nitride. Ukr., fiz. zhur.

1. Institut metallokeramiki i gpetsiallnykh splavov AN USSR.
(S8ilicon nitride-Electric properties) -

(Carbon) gyitanium)
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AUTHORS: vereykina, Lo Les Saméonev; G. V.
ey®- Ty T ansor )

—

TITLE: 4 Simple Method of Producing Titanium Phosphideéq

PERIODICAL: Zhurnﬁl neorgﬁnicheskoyikhimii, 1960, vol. 5, No. 8,
PP 1888-1889 S E R

PEXT: The authors give a brief description of western papers on L///Av
titanium phosphides (Refs. 1. - 6). They investigated the reaction of
titanium powder and PHz in an apparatus depicted in & Fige PHz was
produced by igniting 2 stoichidmetric mixture of aluminum powder and -
red phosphorus in a steel cylindeT by means of & magnesium pand. The
aluminum phosphide was decomposed by intensive cooling with 2 10% HpS04
solution in argon free from OoXygens ixture of argon and PH3’
was conducted oveT & quarts boat con 11 ; nium powder. The
analysis of titanium phosphide was conducted according to & method by . .
0. I. Popova and 0. G. Seraya. The phosphide was dissolved in .a mixture
of HNO3z and HF, the titanium was combined by & tartaric acid complex, '

-
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4 Simple Method of Producing Titanium 5/078 60/005/008/012/018
Phosphides B004/B052

and the phosphorus was precipitated as phosphomolybdic acid. The results
are listed in a Table. The development of titanium phosphide only sets
in at 7009C. Ti,P develops at 800°C after 6 h, and TiP at 850°C. The
development of TizP, agsumed by the authors, must yet be proved by - |
further investigatlons. There are 1 figure, 1 table, and 6 non-Soviet
references. : .

ASSOCIATION: Institut metallokeramiki i spetsialinykh splavov
Akademii nauk USSR, Laboratoriya tugoplavkikh materialov
(Institute of Cermets and Special. Alloys of the Academy
of Sc@ences. UkrSSR, Laboratory for Eigh_me}*ingfﬂajucﬁﬂy ,
Materials) SN
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AUTHORS: Paderno, Yu., B., Samsonovy G, V.
P ———————
TITLE: Borides of the Metals of Rare Earths

PERIODICAL: Zhurnal neorganicheskn?‘khimii, 1960, Vol. 5, No, 8,
' pp. 1914-1915 .

TEXT: The authors cr1t1c1ze a paper hy N. N. Tvorogov on "Investlgatlon

of Hexaborides of Rare Earths and Yttrium" published in the "Zhurnal :
neorganicheskoy khimii", 1959, Vol. 4, pp. 1961-1966: (1) Tvorogov states
that he used boron carblde ‘containing 72. 61% ‘of B, while his reaction
equations are only-applicable for ByC with 78.3% of B; (2) the
experimental temperatures described, are unintelligible from the view-
point of the formation kinetics of borides; (3) the data of the

chemical analyses confirm the development of hexaborides,‘while the
radiographic analysis proves the existence of :several phases. Therefore,
the chemical analyses are dubious; (4) the lattice constants of '
hexaborides and the pycnometrically determined densities are also doubted.
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(5) The published data are incomplete, Finally, ‘the authors report that
they produced thulium tetraboridéﬂby reducing thulium oxide by means of : V//

boron at 1600 - 21009C. The respective lattice constants are given.
There are 13 references: 10 Soviet, 1 USy and 2 Czechoslovakian.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh»splavov
Akademii nauk USSR (Institute of cermets and Special
Alloys of the Academy of Sciences UkrSSR)

SUBMITTED : November 13, 1959
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AUTHORS: Portnoy, K. 1., Samsonov, Gs'vq,,Solonnikova; L. A,

TITLE : Molts in the System Boron - Silicon Nearbon :
PERIODICAL: Zhurnal neorggnicheakoy khimii,f1960, Yol. 5, No. 9, .

pp. 2032-2041

TEXT:; The conditions of ‘synthesis and properties of some B-Si-C melts were
determined by microscopio-_,’x-ray-,’ microanalytical-, and chemical analyses, "
and the melting temperature and elaectriocal properties of the melts o
B,C-Si and SiC-B were determined. On investigating B4C-Si melts, chemical l)‘/

ahalyses (Table 1) showed that a silicon content is found in the mixture N
ahiecn is close to the theoretical value'o£x25-35,wt% Si. When determining
the specific weight (T&ble'z) a maximum value was found to be attained at

. 30% Si, whioh may be traced back to the formation of a-new phase
with denserpaciing. At _an Si content of 10-50% the melting point varies
bstween 2200° and 2400°C, to decrease at 70% Si to 1600-1700°C. At an
3i content of approximately 25 wt% in the alloy, & hardness maximum of abou}
7000 kg/mm2 was found to exist, where also a maximum of electrical resist-
ance, and a minimum of thermo-electromotive force was determined, and - the
Card 1/2 o : ‘ :
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alloys exhibit semiconductor'propértieso B4C-Si alloys with 25 - 50% Si
(Table 3) proved to be most haat_reaistantatA té:nary compound BSSiC2 was

agsumed to be present. Similar results were also obtained with SiC-B ,
alloys (Tables 4-6), and the formation of the ternary compound 3351202 :L}(/

was assumed. Both alloys were found to possess‘semiconductor properties,
with the thermo-electromotive force of the mentioned new compounds reach=
ing values of 150-200 yb/degree. A. A. Kalinipa, Fo I. Shamray, and

B, F. Ormont et al. are mentioned in the paper. There are 1% figures,

6 tables, and 25 references: 17 ®viet, 1 German, 6 US, and 1 British.

ASSOCIATION: Vsesoyvznyy institut aviatsionnykh materialov:(All-Union
. Institute for Aviation Materials). Institut® metallokeramiki
i spetsial'nykh splavov Akademii nauk USSR (Institute of o
Pomder Metallurgy and Special Alloys of the Academy of :
Sciences of the UkrSSR) E

“ SUBMITTED: June 4, 1959
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: .. E201/B191 R
AUTHORS: Serebryakova, T.I., Paderno,, Yu.B., and Samsonov, G.V.
TITLE: The Emissivities. of Powdergﬁqf Some Refractory Compounds

PERIODICAL: Optika i spektroskoplya, 1960, Vol 8, Nr 3,
pp 410-L412. (USSR) . o

ABSTRACT: The authors report measurements of the emissivities of
powders of borides,"carbides'and nitridesipf refractory
and rare-earth metals. Measurements were carried out with
an instrument shown ina figure on p W10, This instrument
simulated closely an absolute black body. - A tantalum = '
cylinder 5 (20 mm dlameter, 50 mm height) served as a =~ .- {
heater. Inside the eylinder 5 there was another smaller a
tantalum cylinder 6 (8 mm diameter, 20 mm height) which
was placed concentrically with the cylinder 5. In each of
the cylinders there was a small aperture and these o
apertures were aligned norizontally. The lower ends of
the two tantalum cylinders were fixed to a molybdenum
plate 4 which was pressed against the cylinder 5 by a
Card spring. The whole instrument was enclosed in a glass
1/2 bulb 1. The inner cylinder 6 was coated with 100 p thick
‘ layer of paste prepared from a fine powder (particles of

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2"
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The Emissivities of Powders of Some Refractory Compounds - - ’
2-3 p diameter) of the refractory material mixed with a
binder. Temperature of the inner cylinder surface (the

brightness temperature, Tp) and temperature in the aligned
apertures (the true temperature T4) were measured with an
pyrometer OPPIR-09. Absorption in the glass bulb was :
found to be negligible. The emission intensities were o
measured at 650 mp and the emissivities were calculated - -
using the following formulat - B : o
_ e /1 -1 : ..
where ¢ = 1.438 cm/deg and- A is the wavelengih. The
measured emissivities of pure tantalum at temperatures from :
800 to 2000 °C agreed well with the published values
(Table 1). . The measured emissivities ofﬂx_,_aBé,wr_x_dBGJ@Ba,
1{\_(}__dB6 ,ﬂ’ggé,yéng,ﬂf_I_fBg, B,C,ATiC,7CryC3 and BN powders at
Card temperatures from 850 to 1650 °C are listed in Table 2.
2/2 There are 1 figure, 2 tables and 6 references, of which
3 are Soviet, 2 English and 1 German., o
SUEMITTED: August 8, 1959
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s/126/éo/01o/004/022/023
- E073/E435 |

Electrical Properties of Lanthanum Boride

P, = P P . (4)

A
Po Pexp(—];fp ) . 76)

These dependences were obtained for the -conductivity of a mixture
of phases. In the case.under consideration, the specimen can be ..
considered as consisting of two phases, the compact material and
cavities. It was found that the experimental results agree best
with those obtained by Eg.(2) of Landau and Lifshits (Ref.2)
although this equation was derived on the assumption that the ]
difference between the conductivities of the phases was low. As -
was to be anticipated, the. emf proved practiéally'independent of .
the porosity (Fig.2). On a specimen with a 2% porosity the
temperature dependence of the electric resistance of lanthanum
hexaboride was measured up to 2000°C (Fig.3). It was found that
lanthanum boride is a typical metallic conductor with a thermal
resistance coefficient of 0.060 microohm cm/°cC. This value is
considerably lower than the thermal resistance coefficient of

Card 2/3 ‘

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2"



_ 001447020001-2
"APPROVED FOR RELEASE: 08/22/2000 TR

s/126/60/oio/004/022/023
; 'E073/E435 = S
Electrical Properties of Lanthanum'Boride"

metallijc lanthanum. This is attributed to the considerably )
larger rigidity of the crystal lattice orf hexaboride Compared to°
that of the metal (the characteristic temperature bf_lanthanum
boride ig 885°k whilst that of lanthanum is 152°K) ang also to g -
change in the energy states of the electrons of the metal when
forming compounds, There are 3 figures and § refer

and 2 Engligh, ' ’

ASSOCIATION: Institut metallokeramiki i:spetsial'nykh éplavov

AN Ussgr (Institute of Cermets and Special Alloys
FT——liute . »

AS Ukrssgr)
———__AS Ukrssr

SUBMITTED; March 8, 1960,_initia11y
April 27, 1960, after revision
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