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* AUTHORS : Palatnik, L.S. and Boyko, B.T. ,
- TITLE: The Phase Diagram/ of Al-Cu _Alloys in Thin Films . fl |

L ' PERIODICAL: Fizika metallov & metaffovéhikiye, 1961, Vol.ll, No,1l,
) PpP.123-127 .

. TEXT: An electronographic study of the phase diagram of Al-CuAl
alloys in thin films has been carried out. Films &¢ontaining from

0 to 30 wt % Cu with thickness of about 150, 250 and 300 A was

‘made by simultaneous evaporation and condensation of weighed

" portions of Cu and Al. The films were heated in the electrono-
graphic apparatus with continuous measurement of temperature. The
phase transformation temperature was found by a change in ,

' diffraction pattern. In films 250 A thick, unstable supersaturated \/

- solutions were formed with a copper content of more than 25%, The

- (110) and (200) lines of the © phase were observed after quenching

. as well as the a solid solution lines, Heating at 100°C led to

" further decomposition of the solid solution, In alloys containing

- 25% copper, when heated to 500°C only the diffraction lines of the
© phase were observed. Thus a solid solution of Al in CuAl2 must

- have been formed. Alloys with less than 25% copper in the
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The Phase Diagram of Al-Cu Alloys in Thin Films

- quenched state consisted of homogeneous metastable a solid
" solution. With less than 18% copper, precipitation occurred on
" heating up to 100°C. At higher temperatures, the © phase
. . dissolved in the a phase and at 520°C was completely dissolved.
 With a copper content of 18 to 25%, complete solution did not occur
" and a metastable eutectic transformation occurred at 520°C, With
. increase in thickness of the film the limiting solubility of copper
i decreased and the temperature for the reversible transformation
‘a + 62 a increased. Thus the equilibrium diagram for thin films
is different from that in the massive state., Fig.4 shows the
;equilibrium diagram for a film 250 A thick, There are 4 figures,
1l table and 6 references: 5 Soviet and 1 non-Soviet.

ASSOCIATIONS: Khar'kovskiy gosudarstvennyy universitet
‘ ) im, A.M.Gor'kogo (Khar'kov State University
—dmeni A,M.Gor'kiy)
Khar 'kovskiy politekhnicheskiy institut
“imeni V.1.Lenina; (Khar'kov Polytechnical Institute
imeni V,I.Lenin)
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AUTHORS . Palatnik,6 L.S.,.  hosevaich V.M, and Tyrina, L.V.

TITLE: Electron Diffraction Studies of the Metastable
Phases in Au-Sb, In-Sb  1n-Bi and In-Bi1-Sb Alloys

PERIODICAL . Fizika metallov i metallovedeniye, 1961, Vol.ll, No.2,
pp.229-235

TEXT: Thin layers of the alloys, K prepared by simultaneous
condensation of the components at 40°C, were investigated, A new
phase was detected in the gold-antimony system (Fig.l and table 1).
It is cubic and its parameter changes from 5.89 to 6.08 £ at

63 to 76 wt.% antimony. It 1s proposed that the new phase is the
compound A“SbS- It was observed 1n films 200 to 700 A thick

but not in a film 10 microns thick i1nvestigated by X-ray analysis,
In the indium-antimony samples a cublc and a metastable hexagonal
form of InSbh were observed. Antimony i1n the amorphous state was \//
4180 observed. In the indium-bismuth system a new phase was
found between the two stable compounds InBi and In,Bi. The data
for the new phase are given in Fi1g.2 and table 3, It
corresponded to In3Bip and was found in all films up to 700 X
thick. It was stable up to 90 C where 1t dissociated into InBa
Card 1/5
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and liquid. The ternary antimony-indium-bismuth system was also
studied, The stabiliry of 1n3812 and the hexagonal form of InSb
was the same in the ternary system as in the binary systems.
Antimony in the ternary system could exist either in the amor phous
Oor in the crystalline state. An 1n:rease in i1ndium content
tended to form amorphous antimony. The authors constructed a
topological structure diagram for the ternary system, no ternary
compounds were observed. There are 3 figures, 3 tables and

12 references 8 Soviet and 4 non-Soviet.

ASSOCIATIONS Khar kovskiy gosudarstvennyy universitet 1im.
A M.Gor kogo (Khar kov State University imeni
A.M_Gor kiy)
Khar -kovskiy politekhnicheskiy institut im,
V.I.Lenina (Khar kov Polytechnical Institute
imeni V.I_ Lenin)

SUBMITTED: June 20, 1960
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Table 1. Interplanar distance d ond intensity I
reflections from Au-Sb alloys
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Table 3. Experimental values ¢f d and calculated values of
a and c¢ for the metastable compound In4Bi,
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AUTHORS : Palatnik, L.S., Fedorov, G.V. and rRavlik, A.G.

TITLE . Electron»D1ffrd£tlon Investigation of Iron-Carbon
Alloys of Varying Composition Prepared by the Use of
Electron Bombardment

PERIUDICAL: Fizika metallov 1 metallovedeniye, 1y6l1l Vol.ll, MNo.2,
pp.2%6- 239

TEXT - The authors have developed a method for preparing Fe-C
alloys of varylng composition by evaporation under the influence

of electron bombardment. Thin tilms can be obtained for electron-
diffraction study. In preparing their specimen of varying
composition both simultranecus and successive condensation of iron \‘
and carbon were used. To evaporate carbon a pure carbon specimen
was made the anode and a tungsten spiral the cathode  a constant
accelerating field being produced with the aid of a 3.6 kv, 500 W
transformer and a rectifier in a bridge circutt, A feature of the
circuat 1is the provision of an electroni: relay which switches of f
the high voltage 1f the anode turrent riases beyond the permissible
value through the occur:rence of a gas discharge {erther in carbon
vapour or gases evolved from the carbon?}. The circuit provides a
Card 1/ 4
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carbon evaporation rate of 150 mg/hour with a 0_.15 cm3 specimen and
400 W, Iron evaporation was obtained using a conical tungsten
heater coated with alundum, For deposition single crystals of
rock-salt or rock-salt condensed on glass were used, a special
heater being provided by which the temperature could be raised
quickly to 400°C. The electrron-diffracrion investigation of

the iron-carbon alloy prepared in this way was effected in a type
3IM-3 (EM-3) electron microscope with a diffraction attachment,

The error in 1inter planar distanze determinations did not exceed
0.02 &. It was found that simultaneous condensation of iron and
carbon on cold surfaces gives a mixture of ferrite with "amorphous"
carbon (or a finely dispersed carbon-rich phase). By condensation
on to a surface at about 200°C, ferrite and cementite are formed
whose diffraction lines are very diffuse. <¢lear and intense
interference rings of these components are obtained when the
surface is at 250 to 400°C. The carbon lines became more intense
with increasing carbon :ontent (ita concentration can be found by
electron-diffra:tion phase analysis), With successive
condensation on to a surface at about 100°C_. the pattern shows

iron rings and a halo for "amorphous" carbon, at 250°C and over,
Card 2/4
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ferrite and cementite are present. On cementite electron
diffraction patterns the lines (002), (111). {020) and (221) were
found. These are generally absent from X-ray patterns {Ref.3).
When thin layers of carbon and iron were deposited successively on
to a surface at 250°C a hexagonal structure with closest packing
was found with a = 2.75 and ¢ = 4,36 R (lines (100), (002),
(101). (102). (110), (103),  (112), (203). (120). (121) were seen).
Annealing at 600°C produces cementite. Some 1indications of such

a phase have been obtained. e.g. by K.H Jack ({Ref .8 J.Iron and
Steel Inst.. 1951 169 1 26) L J.E Hofer E M.Cohn and
W.C.Peebles (Ref .9 J Amer Chem, Soc.. 1049.77.1.189) and others
(Ref .7 and 10). In further experiments,6 a 50% nickel-iron alloy
was used in place of 1iron. The Fe-ni-C alloy deposited on a
single-crystal surface at about 400°C showed a gamma phase with a
lattice period of 3.62 K corresponding to about 2% C. The authors
point out that the method developed can be used to prepare carbon-
containing binary and multicomponent alloys and study their various
non-equilibrium states. There are 5 figures and 10 references:

7 Soviet and 3 non-Soviet,
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ASSOCIATIONS  Khar kovskiliy gosudarstvennyy universitet imenl

A .M. Gor ‘kogo {Khar kov State University imeni
A.M.Gorkay)
Khar 'kovsekiy politekhnicheskiy institut imeni

V.1 Lenina (Khar '‘kov Polytechnical Institute
imeni V.1 Lenin)

SUBMITTED- June 24 1960
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AUTHORS : Palatnik; L.S. ., Konovalov, O.M , Gladkikh, N.T and
Kolesnikov, V. N

TITLE: Investigation of the Three-Component Semiconductor
Compound PbBiSe,,

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol 11, No 5.
pp.677-680

TEXT In investigating Pb-B1i-Se alloys of variable composition
the authors discovered that the PbBi1Se_, compound has semiconductor
properties. The Pb-Bi-Se alloys were produced by simultaneous
evaporation and condensation of the components onto a glass base )<
in a vacuum chamber (about 5 x 10°% mm Hg) The temperature of
the glass base varied between 20 and 120°C Thus , specimens of
variable composition were produced which were 1n a highly non-
equilibrium state and also 1n a state apprcaching the equilibrium
one. The investigations i1ncluded measuring the thermo e m f and
also X-ray phase analysis., It was found that for a content of
28-44% Pb and 24-32% Se a sharp rise takes place i1n the thermo emf
{(to 300 iV/deg)., X-ray investigations showed for this range lines

Card 1/4
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of a phase not hitherto known to exist 1n the 1nvestigated binar i svstems
The maximum thermo e.m f are obtairned for alloys condensed onto a
base at the temperatures 20 and 120°C From the results 1t 1s
concluded that the compound PbBiSe, forms and i1t was considered
probable that this compound has semiconducting properties

Therefore, massive specimens of PbBiSe_ compounds were 1nvestigated,
These were produced from a charge corrésponding to the stoichio-
metric composition except for the selenium where an additional
quantity had to be added to ensure equilibrium pressure of the
selenium vapours in the free volume of the ampoule at 1100°C The

charge was placed into a quartz ampoule which was evacuated and
sealed after heating for two hours at 100°C The thus produced
compound was purified by zonal refining. The obtained PhBiSe._
specimens had a tetragonal lattice with the parameters <

a = 5,26 R, ¢ = 3.84 R The temperature dependence of the elertrayg
resistance is plgtted in Fig.3 (a - prior to zonal purification,

during heating; - same, during cooling, & - after zonal purifica-
tion, during heating). Fig.4 shows the volt/ampere characteristic
for a point contact (I,mA vs U V) F1g 5 shows the dependence

Card 2/4
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AUTHORS : legtnik, L.S., Fedorov, G.V. and 11 inskiy, A.T.

TITLE: Subatrnctufg and Microhardness of Vacuum Conden-
sat ss of Copper

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961,
Vol. 11, No. 5(; PP 815 "816

TEXT: The physical properties of thin metallic layers
produced by evaporation in vacuum is of great interest.
particul.rly the relation betveen the structure and the
properties of condensates of various metals. In thas not e
some results are described of investigations of the sub-
structure and the microhardness of condensated copper films
produced from copper of an init&sl purity of 99,995%.
Bvaporation was in vacuum of 10 mm Hg at a rate of

6-8 mg/min, using as a basis sheet copper, the temperature
of which was maintained constant during the experiment.

The microhardness of films 40 + 5 p was measured by means ;>/

Card 1/6
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of a M A7-% (PMIr-3) instrument with automatic load
application, described in earlier work of two of the
authors and V.M. Kosevich (Ref. 3 - Zavodskaya laboratoriya.
1958, 6, 756). The substructure of the films was investi.
gated by means of ionisation apparatus Y. . ZOWM (URS-501)

with Cuku-radiat-ion; type 11 distortions and block X

mosaics were evaluated on the basis of the width of the
interference lines. Furthermore, the dislocation density
was evaluated; the upper limit of ‘the dislocation densities
was evaluated directly from the widening of the interference
lines and the lower limit from the size of the mosaic bleccks.
The results are given in a graph and in the following table

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388
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Base tcmgerature\ i
c Dislocation density ’ . 10 °

40
180
300

The maximun dislocation densitirisesy 1.3 x *.5 x 1;0'12 m'z

are higher by one order of magnitude than those d:termized ty
J. Williamson and R. Smallman (Ref. 5 - Prehlemy sciremenn:y
fiziki, Vol. 9. 1957 p. 95) by X rav methods fce ms3sica- metsl LX/
Bubjected tc very high piastiz defcrmation at low temperatur -2 :
The results are 1n good agreement with thoss of G.A. Bassct

and D.W.L Pashly (Ref. 6 - Inst. Metals 1959. 87 12 449)

who determinsd the disicicarion denidity 1n condanszd silver
Card 3/6
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films of 1 000 - 2 000 A thick (10“0 - 1011 m &)o Thz high
microhardnes*s of the films 1nvsstégated by theée su hors cf rhas

paper (maximum of about 300 kg/mm i# st+1ributed (¢ ths large
number of dizlo.ations and c¢ther disturban: :2 of the regular

crystal structure which are uniformly distributed rhroughour

the volume. The ztrength of ths tilms was 3 % timsr »3 high

as for massive “opper in the annealed ztate. If the

temperature ¢f the bags i® increased to 950 'C. the microhardness )(
of the condented film de:reases to values that srs cheracteristi.
for annsaled «oupper (Hp > 40 -~ 95 kg/mm ', This 18 probabiy

due to an increass in the mobility of the atoms of the
condensing metal which takes place as a result of incres=tng
the temperature of the base and leads to a decresss in the
density of the defects of the crystal lattice and thus to a
decrease in the microhardness. It can be seer from the graph
that the increass in the microhardumnes®s of the :ondernsate on
reducing the base tempsrature is accompanied by a refining of

the m azic blccks and this is in agreement with modern views
Card 4/
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that hardening of the pure metals is caused by refining of the
mosaic blocks. With increasing temperature of the base the
type'II microstresses are reduced. Copper films form withh a base
temperature of 180 C for only insignificant micro-distortions,

[l ofa = 0.5 x}lO-’ , and these decrecase still further with

increasing temperatyre. However, the microhardness of a condens-

ato produced in the case of a temperature of the base of '
180 °C is over four times higher than the microhardness of films
produced in the case of a base temperature of L30 O¢c /X{

2
(Hp = 270 kg mm2 and 60 kg/mm”, respectively). [Abstractor's

note: "kg/cmz" is obviously a printing error]. It is pointecd
out that for thegiven mechanism of hardening of copper, the
type II stresses arc apparently not a characteristic of the
substructure, which is necessary for conserving the hardened

state. There are 1.figure, 1 table and 8 references:
7 Soviet and 1 non-Soviet{ English - see text).
- Card 5/6
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ASSOCIATIONS: Khar'kovskiy politekhnicheskiy fnstitut !
im. V.I. Lenina (Khar'kov Polytecinical
Institute im. V.I. Lenin)
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im. A.M. Gor'kogo (Khar'kov State
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PALATEIK, L.S.; FiId, M., Ym,; BCYFC, B.T.; PAPIYSKIY, V.B.
FALATIR, L.S.

Elec“ronograriic investigation of the substruct re of fire |
condensates of alurinum by the micrcbeam method, Fiz. met.!
metalloved, 11 no.6:8€4-£6% Je '61, (MIRA 14:6)

1. Khar'kovskiy gosudarstvenryy universitet imeni A.M. Gor'kcgo
i Khar'kovskiy politelhnichesiiy institut imeni V. I. Lenina,
(Aluminum—HMetallography)
(Flectron diffraction examination
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.6:1384-1387 F 61,
Geperzlized lever rule, Dokl, AN SSSR 136 no.6:13 I.( )
1
1, Khar'kovskiy gosudarstvennyy universitet im, A. M. Gor'kogo.
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AUTHORS - _Palatnik, L.S. . Fuks. M.Ya., Boyko, B.T. and
Pariyskiy. V.B.

TITLE: Electronographic Study of Substructure of Thin

Condensates of Aluminium by the "Microbeam" Method

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol. 11,
Noo. 6. pp. C64 - 869 + 1 plate

TEXT: The electron microbeam is suitable for studying
indiyidual 1eflections from crystallites of dimensions 100 -
300 A and for evauating the relative misorientation between
crystallites. Thus the electronographic microbeam is a
direct method of observing the =ubstructure of crystals.
Aluminium films 60 - 200 thick condensed 1n vacuo on a
cold surface were studied by this technique. The filgs were
transferred to aluminium foi1l with heles of 20 to 70 v~. The
thickness of the film was estimated by a photometric method ‘
with an accuracy of 10°. Photographs were talien in a hizh-
temperature electronosraph with electrostatic focusins. The

films were heated at a rate of 30 C/min and electron-diffraction
Card 1/6
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Electronographic Study .... E021/E306

patterns were taken at room teuancrature 200 300 400 and

450 °C. The mean linesr dimension of a coherentgreflecting
region for films heated to 400 °C was 140 - 335 A. This 1s
similar to the mean dimensions of mos11¢ blocks determined

by X-ray 1nvestigation of deformed polycrvstals.,

The Debye ring at 20 and 200 "C appears continuous and diffuse.
Heating to 300 "C results 1n the appearance of intensive spots
but the general background 1s still retaitned. At 400 °C this
background 1s very weah and at 450 °C 1t disapnears. The
number of spots remains pPractically unchanged on increasing

the temperature from 300 to 450 °C. Photographs are included
for the (111) ang (200) 1lines taken from a film 125 X thick
on an area of 20 .~ . heated to 30C, 450, 400 and 450 °C (X15).
At a magnification of 60, spots of increased blackness can be
seen on the electron-diffraction patterns taken at 20 and 200 °C.
The complete results are tabulated The mean linear dimension
of the crystallites was calculated from two formulae:

Card 2/6
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15 Lo uea.n volume of the renicn _iving, coheient
relilectiosns and
! 1 e f1l tarcknesc.
e sdse o thie cryLtol it es 1ncreases with increase in
temperature. The degrec of misoiirzntation of crystals in
rustensed {1lms 1s cemerhat ol cater tian the valoes for

wrdreory cry talae Tirs oay cvoalals e Nl,a resistance to
plastic defuraatioa ane hi Ly vate of duly o s1o0 0 guch (1 ba.
There are ¢ f1gure . | table atd 11 ref-i onces: 7 Sovict

anc 4 ron Loviet. Th- two English-loniuase references

Guoted are: Rel. 1C. Quas.el, A.u.. RQoevuck. J.5. Proc. Roy.
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Soc., 1234. A.145. 676; rer. C., 111, R.M. Awvances in
Physics, 195y, Vol, £

ASSCCIATION: Khar tLhovsinay sosudarstvennyy uuniversitet im.
A.Me Gorfhogo  (Khar'lov State University im.
A.l.. Goriuay)
ahartkovsiiy politeklinichesliiy institut
1. VoI. Lenina (Khar'lLov Polytechnical
Institut im. V.I. Lenin)

SUBMITTED : Januvar: 21, 1661
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PALATNIK, L.S.; KUROPYATNIK, V.B.
— T TR
Interfacial surfaoe tension in ternary systems aniline - n~
beptane - chloroform and aniline - n-heptane - chlorobsnzene.
Zhur.fiz.khim, 35 1n0,9:2111-2113 '61. (MIRA 14:10)

1. Khar'kovskiy gosudurstvennyy universitet imeni A.M. Gor'kogo.
(systems (Chemistry)) (Surface tension)
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S/137/62/000/0C3/ 144/ 1701
£052/A101
YRR
AUTHORS: Ovcharenko, N. N,, Palatnik, L. S.

TITLE: The effect of anneaiing on the structure of the surface layer of
iron subjected to electrosparking with different metal elecirndes

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 3, 1962, 97, abstract 3163
("Uch. zap. Khar'kovsk, un-t", 1961, 110, Tr. Khim, fak. i N.-1.
in-ta khimii KhGU, 17, 101-108)

TEXT: The character of diffusion of different alloying elements in ,-Fe
was_studied, as well as the thickness of the djffusion layer produced in the
process of annealing in vacuum at 950 C during 5 - 15 hours on armco-Fe and
carbon (0.08% C) Fe samples treated prior to annealing by & protracted electric
are with metdl electrodes - V, Cr, Ni, Co, Mo, W, Be and Cu. The thickness of
the surface layer after electrosparking 1s 6 -~ 20« . 1t is established that V,
Cr, Mo and W diffuse in y-Fe in a continuous front, Co and Ni spreading mainiy
along the austenite grain boundaries. The coefficient of diffusion D was
computed by the formula x2 ..D + t, where x is the thickness of the layer in com,
D is the coefficient of diffusion and t is the annealing time in sec. The

VoW

Card 1/2
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The effect of annealing on the structure ... A052/R101

evaluation of D of the investigated alloylng elements in y -Fe gives values fros

2to9 * 107 cme/aec'l. D of Ni, Co, Mo, W and other clements in carbony! Fe
{s somewhat higher than in low-carbon steel, There are 6 reterences.

A, Babayeva

[Abstracter's note: Complete translation]
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74300 (1150) - 5/020/61/1317,/001,/C11 /021
I4ATO0  nus, 1L, NSS B104/8209

AUTHORS: Palatnik, L. S., Komnik, Yu. F., Koshkin, V. M., and
Belova, Ye. K.

TITLE: A group of ternary semiconducting compounds
PERIODICAL: Doklady Akademii nauk SSSRy; v. 137, no. 1, 1961, 68-7:

TEXT: In the introduction, the authors show that in the choice of new
multi-component semiconducting compounds one must use not only chemicsal
criteria but has also to consider the thermodynamic stability of the

compound concerned. The authorf synthetized a series of alloys of the
type of the ternary compound BZBI Bgl. Here, Bl - Cu, BIV - Ge, Sn,

Pb, and BVI = §, Se, Te. X-ray photographs show that all these ccmpounds
except that with Pb, form diamond-type crystalas. From the "structurui® .
lines of the X-ray photographs, the authors determined the lattice para- \ )}

)
meters which are compiled in Table 1. Beside these "structural" lines,

also "superstructural" lines were found. The hkl indices of these lines

Card 1/4
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are all even numbers, and their sum is h1 =214n + 2 (n - 0, 1, 2).

It 1s noteg that S, Se, ang 7.

Cu, Sn, and G

When the differences inp the
\/

the "superstructural" lineg
Were stronger ¢ It was further

found that the —> Te causes s regular increase ip
the lattice parameter. Similar changes, but to a lesser degree, were
observed when Ge wasg substituted by Sn. The authors coneclude from the
ratios of the ionic radii shown in Table » that the Ged* ,p4 Snd+

cations forp tetrahedrong with a1l

anions concerneg (52_, Seeb, Tez-).

It is improbable that the ppd* cation forms a tetrahedron with these
anions gince strong structural Stresses woulg arise. Thig Crystallo-

Presentation thusg bProves the above Tesults of the authors to
be true, On the basisg of these Tesults, the lattice Parameters gre
calculated according to the formula

Card 2/4
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A group of ternary.. s/020/61/137/001/o11/021
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£ Therein, E denotes the mean distamnce

acalc. - _V?

between th- connections of
tetrahedron, T - the mean e of the examined
ternary compounds, Moreover, the ternary

Finally, it is

ture of
centration of the valency
levels ig conserved, too.
broperties of g compound,
will depend on the degree
1 figure, 3 tables,

ASSOCIATION: Khar'kOVskiy gosudarstvennyy universitet im, A, M, Gor'kogo
(Khar'kov State University imeni 4. M. Gor'kiy),
Card 3/4
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A group of ternary... 8/020/61/157/001/011/021
B104/B209

Nauchno-iseledovatel'skiy ingtitut osnovnoy khimii Khar'kov
(Scientific Research Institute of Basic Chemistry, Khar'kov)
L

PRESENTED: December 2, 1960, by S. 4. Bekshinskiy, Academicign

SUBMITTED:  November 26, 1960 A Napanery |2 e omognenne TAbLE 4

Norpem- | (caab ) ceepx-
wocTh A, 8% LTPYRTYDhbie

Legend to Table 1: a a AUnMN !:h:
1) Lattice parameter, 4;
1a) calculated with (1), 4,12,36,44

1b) experimental; 412203644
2) error, %; 3) observed 54,44

veak "superstructural” lines, mt%ﬂxmx

44,8

4 Fahce Se- 's.o— ,1'..- /1,12,4/1

Hown

tu | oo | 20

Legend to Table 2: 1) Ions
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A4.7800 ("% % /o, 14-11)

AUTHORS : Palatnik, 1. s., Levohenko,

B104

TITLR:
single crystals

PERIODICAL; Doklady Akademii nayg 88SR,

dietribution of dis
ony, and zinc single orystals,
the
following
of HN05 in 0350008. for zino 7 %

Y the experiments were
zince on the (0001) plane,
for bismuth 20 %

CHBCOOH, and for antimony, CP -4 (SR-4).

Specimens werse examined for dialoontion-.
Planes ooncerned that ocontained the least
to a spark discharge. The sections were
etched again (Pig. 1b). Besides anode
Possidble to estadlisgh g BRjor number of

Card 1/6

performed on

were used:
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Pormation of dislooationg in the electrioal

s/ozym /158/001/014/023
B201

A, A., and Kosevigh, v, M,

eroeion of

Ve 138, no, 1, 1961, 96-99

looations Produoced
For
(111) cleavage
etching agents

of HC1 in

X

Prior to the experiments, the

whereupon those sections of the

dislocationg were once subjected
then Photographed
and cathode holee,

etohing figures 8iving evidence of

(Pig. 1a) and
it was thug
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8/020 61/153/001/014/025
Pormation of dislocations 1g the,., B104/3201

an intensive formation of novel dislocations, density distributiong
of dislocations are 8raphically Tepresented in 26for25nodo holes,

As may be seen, the large dislocation densities (>10%n" ) do not reach
to a depth beyond 25 K. In the range of 25 . 100 B the densities amount

to about 1.19% . 5-105 om’z, and at greater depths are rapidly reduced to
normal density, Pig. 3 prese iagram of the density distribution,
oonetructed on the basig ioned results, The density
dietridution of dielocati ode holes differs considerably, ip bx(
bismuth ang o of anode holes. Here, the etch
Patterns dark ring-shaped Zone, and an outer brighter one
(Pig. 4a). oOne Day see from greater magnifications that those of the

dark zone are deep, sharp etoh patterns, while those of the outer zone

8 flat and 8z00th character, on the zine S8pecimens
£111 a hexagonal Plane 8node and cathode holes (FPig, 4b),
Dislocations in these Sxperiments are the result of the following Physioal
PT00esges; 1) The surface meets an 81r shook wave arising in the dinohnrgo
Space. 2) Crystal undergoes a zelting ang 80l11d1f10ation process. 3) 4
fi01d o2 thermal otresses iy formed. 1The air shook wave Berely leads to o
formation of dislocations on the specimen surface, Melting of the orystal

Card 2/6
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Formation of dislocations in the... B104/B201

and its.solidification ar
of the dislocations

" by thermal stresges.
anode hole, than around a cathode hole.
in the firgst case eleotrical erosion proceeds in the form of & melting
process, while in the second case the thermal stresgses at the cathode grow
very quickly, and the limiting stresg is soon reached, where meta)
particles are ejected. There are 4 figures and § references: 5 Soviet.
bloc and 1 non-Soviet-blog.

ASS0CIATION: Khar'kovskiy politekhnicheskiy institut im. v. 7. Lenina ;><\
_ (Khar'kov Polytechnio Inatityte imeni V. I. Lenin)

PRESENTED: December 27, 1960, vy s. 4. Vekshingkiy, Academician

SUBMITIED:  December 25, 1960
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s/020/61/14o/oos/01o/020
B104/B125

AUTHORS: Palatnik, L. S., and Gladkikh, K. 7.

TITLE: Effect of the microheterogeneous condensation of metals in g
vacuum

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 567-570

TEXT: The authors have shown in g number of papers (L. s. Palatnik et al.,
DAN, 124, 808 (1959); Fig. met. i metalloved., 10, 632 (1960); znFkn, 33,
1859 (1959); Fiz. met. i metalloved., 9, 274 (1960)) that the transformation
of a sub-cooled unstable phase (e. g., subcooled vapor) into a stable phase
(e. g., crystal) occurs via a metastatle intermediate state (e. g., liquid

) according to "step rule”. The latter is not satisfied within ap
upper (01) and a lower (92) limiting temperature. The authors tried to

determine the lower limiting temperature 92 for Cr, Ppt, Ti, Fe, Co, Ni, Be,

Cu, Au, and 4. The pmetals Yere evaporated in a vacuum of about 107 mm Hg
from tungsten spirals or from eluminum- or beryllium-oxide crucibles, 4
carefully polished Cu base layer (120+20+1 mm) was placed 70 mm away from

éhede:gsprator. A temperature gradient wasg produced on the bage layer: one
ar /%

- 12388
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5/020,/61/140/002 /010 /020
Effect of the microhetercgeneous. .. B104,/B125

end was water-cooled, ang the other wag kept at a degired temperature. Five
thermocouples were arranged along the temperature gradient, This experimen- v
tal arrangement made it possible to change the state of the condensate
continuously, according to the temperatures of the base layer. Three

regions of the surface condition wWith & rise of temperature were estatlished
visually: 1) a wide mirrorlike one, II) & narrow end dull one, ang II1) &

wide reflecting region, displaying dull Spots at higher temperatures,

concluded that ir the region II there is g temperature interval

which a "microheterogeneous" condensation takeg place. The latter is re-
lated to the simultaneous appearance of two condensation mechanismgs
vaporous—gsolid and vaporous—yliquid—ysolid. Tt was found in microscopic
analyses that the microstruct solved by a 1000-fold
magnification in the regions Region II, however, exhibits an
inhomogeneous structure. X-ray diffraction studies showed &rain sizes

of 10'2 and 10"3 mm in the regions I and III, respectively. The X-ray
pictures of region II look as if those of regions I and III had been super-
posed. Thus, a "bidispersing" condensate exists in region II. The curve
of the microhardress &8 a function of the base-layer temperature exhitbited
Card 2/4-
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Effect of the microheterogeneous... B1CA/B125

2 distinet dip in regior, II. The BUthirs' regyultg are collected ip Tatle 1,

’

> T8 = 1,2 can be resarded ag g rhysical constant. lhere are 4 figures,

1 table, ang 7 references; : iet ra 1 non-voviet. Tre refererce to
English-language putlication Teadsas fullows: R. S, Sennett et al,, J.
Opt. Soc. am., 40, 203 (1950).

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet im, g4, M. Gor'kOgo
(Khar'kov State University imenj 4. M. Gor'kiy)

PRESENTED; June 13, 1961, by s. 4. Vekshinskiy, Academiciagn

SUBMITTED: June 12, 1961
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s/ozo/61/14o/ooé/013/o;o

1§15 20 B'04/B102

AUTHORS ; Palatnik, L. 8., andg G]adkikh, N. T,
< .

TITLE: Condensation mechanism of Cu-Ni alloys
PERIODICAL: Akademiya nauk SSSR. Doklady. V. 140, no. 6, 1961, 1257 - 1300

TEXT: 1In a Previous paper (DAN, 140, no. 3 (1961)) the authors have
studied the condensatiop of pure metalg (Cr, Pt, 71, Fe, Co, Ni, Be, Cu,
Au, Ag) in vacuo. In the pPresent paper they describe the condensation of
a solid solution, Fig, 1 illustratesg the scheme of the Cu-Ni alloy pre-
paration. Cy apg Ni were eévaporated fronm €rucibles 1 apg » Placed 60 ap
away from eich other. 4t g distance of 70 mm from the Crucibles, the base
layer (poligheq eluminum, 1,5 pp thick) was locateq. 4 temperature
gradient frog 320 to 3p0C existed in the direction of AB. Temperature was
Measured with gjy thermocouples. By visual eXamination of the surface of
the sputtereq Cu-Ni alloys three Tegions could pe discerned. Region I
¢orresponded tq the lowest temperatures, It had a regularly reflecting
surface. Ip region II the surface was dqujj. In regicon I1I the surface
was regularly reflecting, too. Slight, 1413 shadows were observed ip ,Xi

Card 1/3 T
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s/020/61/1ao/006/o15/05c
Condensation mechanism of Cu B102

- Fine-
A polyhedral structure

(~ 1072 cm) existed ip II1.
8rew. The 2icrohardnesgs as a
is shown in Fig. 2. x._
condensatijion Processes:
There existed two
The temperature range of the "microheterogeneous" condensation
of alloys was vider than that of pure metals. There are 4 figures ang 6
Soviet references.

ASSOCIATION: i ) i i i A. M, Gor'kogo

PRESENTED, June 13, 1961, by S. a. Vekshinskiy, Academician
Card 2/3
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Condensation m -
echani
anism of Cy-yj 34859455/140/006/013/050
2

SUBMIPTED: June 12, 1961
Legend: il

: ') and (2) cryes
Fig. 2. Mlcrohardness a g oo

Fig., 1
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AUTHCRE: Palatnik, L. S, Gladkikh, N T , and Naboka. M I
TITLE. Second {lower) temperature ilimit of In. Sr, Pt ant E:
condensation
PERIGCCITAL: Fizika tverdogo tela, v 4, no %, 19¢0 Qe cJt

TEXT: The lower temperature limits of condensation ¢f In. Sn. Pb ~ni 2
were determined by evaporation and condensation on non-uniformly heazad

polished copper bases {12010 1 mm). The evaporation rates were between
- -3 2 )
10 5 and 0 ~ g/cm” sec. As was shown in previous experiment3 Inf <7rensSaE
or the Cu plate consists of two brighi and an intermedlate ma~ secticn )¥
+L. 7 Tfalatnik et al . DAN SISR, 124, 808, “96C; DAN SSSR, 4G, fe7. R

Tn the mat section that ccrresponds to a certaln temperature interva, I s
Zu plate two condensation processes take place: gaseous—— 3clid arni
gaseous —3 liquid——3solid Tris condensation is termed microhetlar serns.r
condensation. The lower temperature limit &. of cordensation iies wi~rin

the mat section. If the temperature of the Cu plate is lcwer than e. tne

Card /4~
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Second {lower) temperature

metals crystallize €a8eous—- liquad;

crvstallize gaseous— 3 301i4d.

8t temperatures above (S

the mevn,e

The ratio OP/Ts where Tq 18 the mel-ipg

terperature of the metai is independent of tre type of rthe mets) 4rn alme=» )%
always = 2 The temperature Interval cof miLorcheter. porocus
Ag i o 200

In tre region of the Upper critical

also a region of microheterogeneous ccndensaticn exists:

g€iver for the upper ¢rivica: limiting temrerature T

P tarie,and 5 Soviet references.

drivers:-e
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AUTHORS : Ntfglgﬁnik,ﬂL»—Sc, arnd Gladkikh, N. T.

TITLE 7r. and Cd condensation conditions in the cecond {lower’
limiting temperature region

FERIODICsL: Fizika tverdogo vela, v. 4, no. 2, 196z, 4264-406

TEXT: Layers of Zn, Cd and 2Zn-Cd alloy, were investigated, conuensed cr

to polished copper backings at temperatures vetween -180 and GOC at ra*es

6

- - 2 . .
of 10 - 10 5 g/cm sec. Zn and ¢d condensates can be divided intc trre®
temperature regions: I (low temperature) on the liquid-nitrogen temjper.iui-

side, II11 (hign) on the 0°c side and II, tetween these two, wren
microheterogeneous condensation takes place. Microstructure analysis
showed that a fine-crystalline structure (1~0.5u) occurs in 111, &
globular structure (1-2y) in I. 11 containe single crvetals and globules
at the same time. In I and I11 crystals and globulae grow when tne
condensation rate w is raised. The second (lower) limiting temperaiu:e
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s/181 62/004/006/007/051

e . - B125/B8104
AUTHORS s . Palatnik, L. S., Koshkin, V. My Gal'chinetskiy, L. Pey
“Kolesnikov, V. L., and Komnik, Yu. F.
TITLE: Some properties of semiconducting compounds of the type
I.Iv VI
AZB X)

PERIODICAL: Fizika tverdogo tela, V- 4, no. 6, 1962, 1430 - 1431

TuXTs This paper deals with the conductivity and thermo-eml of compounds
. I_1IV. VI 1 Iv vl L
with the general foraule A5B 15 (A" = Cu, B" = Ge or sn, X = = 5, 9€,
or Te). Most of these compounds have covalent bonds. Samples were molten
in evacuated quartz ampoules and purified by zone refining in 12 to 16
operations. Compcunds pased on sulfur and selenium can be purified by
zone refining more easily than compounas based on tellurium. The values

of the conductivity © (ohm-1cm-1) and of the thermo-enf a le/deg) at room
temperature are a8 follows:
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B125/B104

of gemiconducting...
CuyBnSe, ‘ Cu,SnTe,

Some properties

{ |
6 \ Cu,GeSy x Cu,GeSey \ Cu,GeTe, \ Cu,8nS4 !
i | . 1
o 1.9 | 50 \ 1.4010° | 0.49 \ 91 | 1.4010°
a 10c-300 | 70-100 \ 10 \ 100-600\ 250 30
inds u = 1870 omz/v-aeo and
.y

stant R and from 0 one f
N - 104.101 cm

u = 400 cmz/v-seo and

From the Hall con
K = their concentra=i

e 1.7°10"7 on> for Cu,GeSes, and

for CuZSnSea(u - B0

tion). The electri
creasing strength 0

jority carriers,

bility of the ma
compounds increases with_de-

IV 5

g

cal conductivity of the
f the chemical bonds. 10g ¢ of the groups CuékﬁB vl
Substitus"

function of the lattice

constant a.
The compounds

CuZSnxgl js an almost linear
tion of the anions affects the thermo-emf considerably.
There is 1 table.

Khar'kov

diamond-type lattice.
Kbar'kov)

ASSOCIATION: Nauchno-issledovatel
(scientific Research

ut osnovnoy khimii,
{f Basic Chemistry,

have 8
‘ski& instit

Institute ©
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S “rnfiuence of tnowe sosition of Lo iernary pOolnt on e
mecharisz of metal condensation in vacuo and on noTe
properiies of Zn ana Cd condensates

.. IuuIC.L: Fizika tverdogo tela, V. 4, RO 5, 196, cooTmudle
TI4 0. Yhe vacuun condensation of Zn and cd on tasic iayers witic
. ~ 2770 Cn s .
{omperaiure gradients of 20-30G C and wiin deposition ratec
F

-4 -8 , 2 . R .
fo- Aex;(-wc ’RT.) = 107 - 167° g/cm” -sec is studied, Laing b

2 c <
sorwensation heal and TC ihe critical temperzture of coniens.vion. o7
N K“C - ne Zn ana (< crystaliize from tne vapor. mhis mechanis” Lot Der
resm tnat of Bi, ¥b or Sn, and is connected wiin tne p05itio Lo nY
tarnnry point (PO,TO) in the P-T diagram. If ¥ (3B conderncatinn t:ies

siace via the liquid phase (as happens witn 34, b, snj but ii ¥ Y oL

Zard 1/3

APPR :
OVED FOR RELEASE: Tuesday, August 01, 2000  CIA-RDP86-00513R0012388



IIA u
PPED FR RELASE. Tusd, August 01, 2000 CIA-RDP86-00513R001238:

P I I T 2 14

. 5/181/62/004/008/026/541
Influence of the position of the +.. B102/B104

condensate crystallizes from the gaseous phase, h being the vacuun
sressure at which the experiment is made., For both Zn and €a iogw 1o &
linear function of 1/T. The temperature range of the viapor-to-crystal
condensation .may be divided into several sections (in the casc of :'n ani
Cd there are three of these, A, B, and c) differing as regards orierntation
of %he crystals. For Zn and Cd the transitions from nonoriented 1o
oriented condensates OT from one texture to another are characterized

by the ratios of TAB (or '1‘3,,) corresponding to the voundaries cvetweeln

the temperature regions 4 and B (or B and C) and the melting iemperuiure
2_: For Zn the ratio TKB/Tm = 0.57 and T:C/TH - 0.69, for Cd *Le ra'iv

7. " = - = PR s ¥ £ ndens . ves 5 o
i3/ a 0.58, TBC/Tm C.T The microhardness of the condens .

function of the base layer temperature follows a steplike course Lol Tor
copper and for glass backings. This is due tO the differences ir porosivy
of the.condensates and the differing orientations of the ecrystals. Tunere
are 5 figures and 2 tables.

£830CIaTION: Khar'kovskiy gosudarstvennyy universitet im. 4. . Jor'roge
(Khar'kov State University imeni A. il. Gor'xiy;
card 2/3
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s 5/181/62,074/009/008/045
B108/B186
AU’ 0ot Pairtnit, w. o., noshkin, ¥. k., and Gal'chinetskiy L. P.
TITLE: The mnecn.nis. of orderins in three-component semiconducting
compyounds .

PRERIODICAL: Fuzika tverdogo tela, v. 4, no. 9, 1962, 2365 - 2371
maaY:  urdering in multi-coumponent semiconductors can considerably influ- V/

-~

ence ihe electronic proverties. The microscopic reasons for this phenomen -
on in a t.ree-conponent semiconductor are elucidated. One of the three
ty,es of =tom {"anions") in this covalent type of semiconductor differs
from the other two ("cations”) as rejards chelical properties. o(rdering
in the cution sublatiice is not, however, associated with the covalegt
forces. T.e small contribution of ionic bonds is responsible for ordering.
This is ifL accordance with the theory of Hume-Rothery (Struktura metallov
i splavov, GihTlzdat jo chernoy 1 tsvetnoy metallurgii - The structure of
metals .and alloys, CNTIzdat for ferrous and non-ferrous metallurgy - .,
1958) +ho ~ttributed ordering to the differing size of the atoms in the
jndividual compcnents. wxperimental data on more than 30 three-component
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B125/B102

AUTHORS; Palatnik, L. S., and Il'inakiy. A. I.

TITLE: The effect of vVacancy hardening in vacuum condensates of
copper and silver .

PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3564-3567 I

TEXT: The bparticul

ctondensateg ig due J
to part -

€8 show €.8. a -
on of the lattice

is here deter-
mined by x

The Getals w

mm Hg at g rate of 0.5-1

¥as determineqd radiographicnll ®*as 99.994 ang
a8 determined from

of the vaocancieg
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: 8/181/62/004/012/029/052
& The effect of vacancy hardening ... B125/B102

precieion negative X-ray pictures under Cu and Ag radiation and by
comparing these pictures with those of Ag and Fe standards. Since the
radiographic lines of high strength Cu and Ag foils are smeared out,

d was calculated also by the microphotometric method developed by R. Asimov
(J. Appl. Phys., 31, 410, 1960). The error of d (0.02% for Cu and 0.01%
for Ag) is not bigger than that in the usual evaluation of the X-ray
photographs with good line splitting. The lattice constant of filme of
maximum strength condensed on a backing at 50, 100, 250 or 300°C is by
0.055% (Cu) and by 0.03% (Ag) smaller than that of ordinary crystals.

Such condensates are in a non-equilibrium state. After these samples

have been stored for two wesks at room temperature the lattice constants
revert to the standard value. The decrease referred to in the lattice
constant may be due to the following effects: (1) To the occurrence of
macrotensions (I-type), (2) to the formation of solid substitute solutions
with elements of rather small atomic diameter, (3) to vacancy hardening,
(4) to other "growth defects” during the condensation. But it is by far
the most probably due to vacancy hardening. The radiographically
determined vacancy density was found to be 0.1-0.2%. This is higher by
one to two orders of magnitude than that of non-equilibrium bulk metals

Card 2/3
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$/070/62/007/001/014/ 022
EO32/E314

AUTHORS Palatnik, K L.S , Koshkin, V M. and Komnik Yu.F

TITLE Isoelectronic series of Semiconducting compounds
PERIODICAL: KrlStallografiya‘ V.7, no. 1, 1962, 124 . 125

TEXT The authors review published information 1n orde1

to establish whether Goldschmidt s rule (Ref ] - Uspekh

fiz nauk, 9, 6, 811. 1929), which was originally formulat ed

for compounds : with diamond-type lattices (where A
half-periods in the periodic table) ...
ucting compounds with dramond lattices
in the table.

for example
3 CuZnGaSeq‘ Cu22nGeSeq. CUSZnGaGeSeﬁ which

<
Should have lattaice constants practically equal to 5.65 A

In AgZSnTe CdSnsz. AgInSnqu and CdInSnSb3 the lattice

3 -
[~

constants should be 6. .46 A The rule may even apply to

n-component semiconductor compounds with di amond lattices
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5/070/62/00//001/01i4/022
Isoelectronic sSseries of . EO32/E314

There are 1 table and 11 references 8 Soviet-bloc and

5 non-Soviet-bloc The 2 Englxsh—language references mentioned
are: Ref. 4 - H. Pfister - Acta crystallogr. 1] 2u 1958
Ref. 10 - C.H L. Goodman - J. Phys. Chem. Solids . 6. 305 1958

ASSOCIATIONS Khar'kovskiy nauchno-issledovutel'skjy 1nstityl
o0snovnoy khimii (Khar'kov Scientifyc Research
Institute of Basic Chemistry)
Khar kovskiy gosudarstvennyy universitet im
A.M Gor ‘kogo (Khar kov State University im

AM Gor-kiy)
SUBMITTED May 26 1961
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PAPIROV, I.I.; PALATNIK, L.S,.

Oriented growth of metal ang ionic cm istall i
4 vstals. Eristalloprafiia
7 no.2:286-290 Mr-Ap '62. '{;Ifii/l\dl Sia )

1. Khar'kovskiy politektnicheskiy institut imeni Lenina.
(Metal crystals--Growth) (Ionic crystals--Growth)
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$/070/62/007/004/005/016

E132/E435
AUTHORS : _Palatnik, L.S., Komnik, Yu.F., Komkin, V.M.
TITLE: The crystal chemistry of compounds with tetrahedrally

coordinated atoms
PERIODICAL: Kristallografiya, v.7, no.4, 1962, 563-567

TEXT: The reasons for deviations of lattice periods of covalent
crystals from the values calculated from the tetrahedral radii of /
L. Pauling and M. C., Huggins are analysed. It is shown that for J
resolving this difficulty it is necessary to include the fact of P
the partially ionic character of the bonds. Tables of new

"truly" covalent tetwahedral radii for the elements have been

cogpiled. Formulae are then given for calculating the lattice

periods of many-component compounds from these purely covalent

radii taking account of the ionic components. Usually the

interatomic distance is calculated from

- ooog(xA - X )

daB = Fa* "B
where i is the electronegativity and r is the normal covalent
radius (given by Pauling and Huggins). A table of the purely
Card 1/2
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s$/070/62/007/004/005/016
The crystal chemistry of ... . E132/E435

covalent radii is given, the main alterations being in groups 1,

5, 6,7. Comparisons can be extended to include triple compounds

by a generalization of the formula given above. The differences

in the analysis carried out are all on the borderline of J
significance. There are 3 tables, '

ASSOCIATIONS: Khar'kovskiy gosudarstvennyy universitet
im. A.M.Gor'kogo (Khar'kov State University imeni
A.M.Gor'kiy) Nauchno-issledovatel'skiy institut
osnovnoy khimii (Scientific Research Institute of
Fundamental Chemistry)

SUBMITTED: August 31, 1961
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$/126/62/013/001/005/018

E021/E580

24,2700

AUTHORS Palatnik, L.S., Boyko, B.T., Fuks, M.Ya. and
Pariyskiy, V.3,

TITLE Electron diffraction study of the substructure of
thin ffilms of Aluminium, silver and gold, condensed in
vacuo

PLRTODIC\L: Fizika metallov i metallovedeniye, v.13, no.l, Lau2,

71-706

TUNT: The influence of film thickness and substrate tempera-
ture on the mean size of mosaic blocks was investicated in thin
condensed films of aluminium, silver and gold. Aluminium of
99.999 - purity and silver and gold of 99.9% purity was used.
Evaporation was farried nyt from a, cone-shaped tungsten spiral at
rates of & x 10°",5 x 10! and 10~} g/sec for Al, Ag and Au,
respectively. Condensation occurred on o heated glans plate, The
films were separated by immersion in distilled water and caught on
metallic holders of foil containing 0.2-0.4 mm holes, The f{ilms
were examined by elcctron diffraction using the (220) ring. The
effect of heating the films was studied. The true diffraction

broadening was found by harmonic analysis (Ref.6: B.Ya.Pines
Card 173
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Electron diffraction study .., $/126/62/013/001/005/018
£021/E580

Ostrofokusnyye rentgenovskiye trubki i prikladnoy rentgeno-
strukturnyy analiz (Fine focussing X-ray tubes and apnlied N-rav
structural analysis), GITTL, 1955). The main contribution ta the
broadening arises from the small size of the mosaic blochks. When
there 1s a marked difference in the coefficients of expansion of

the holder and the tilm, the latter is subjected to nlastic

defor ation in the nrocess of heating which is accompanied by o
refining of the blocks, wWith rapid heating, recvrstallisation

does not remove this effect. Therefore, thermal coefticiente nt
the ilm and holding material should be approximatcely cqual, Sith
increasing film thickness of aluminium and silver, the broadening
of the lines decreases both in the imitial and annecaled wtate.,
Continuous heating of aluminium f£ilms up to 150°C 1n 2-7% min leaids
to refining of the mosaic blocks, whereas heating to higher than
150°C results in coarsening, Heating silver and gold in the revion
20-100°C also results in coarsening. The mean linear dimension of
the blocks in aluminium film is about half that in silver and vold
films, and coarscening during heating takes place less intensively
in aluminium. The probable reason for this differcnce is the

formation of highly dispersed aluminium oxide, The mosaic
Card 2/3
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Llectron diffraction study

.o 5/126/62/013/001/005/014
E021/:580

structure is more dispersed in condensed films
massive samples after cold deformation.
the blocks and their

high

than in ordinary

The high dispersion of
strong misorientation can be judged from the
strength of thin condensed films. There are 4t tables.
ASSOCTI'TION: Khar'kovskiy politekhnicheskiy institut im. '
V. I. Lenina

,_m-"/
(Khar'kov Polytechnical Institute imeni V.I.Lenin) /

SUBMITTED:

May 20, 1961
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5/126/62/013/003/014/023
EO39/E135

AUTHORS : Palatnik, L.S., Fedorov, G.V., and Fedorenko, A.Il.

TITLE: X-ray examination of Zn—Sb alloys for samples of
variable composition

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962,
h26-431

TEXT: According to the literature there are three chemical
compounds in the Zn—Sb system, namely: ZnSb, in4Sb3 and

Zn3Sbp. Only ZnSb is stable at room temperature. The others are
unstable at temperatures less than 200 °C and have some high
temperature modifications, VWhen alloys are condensed in vacuo it
is possible to fix non-equilibrium and metastable conditions in
the alloy. This is because of the high rate of cooling on
condensation. Experiments were performed to investigate the
stable and metastable compounds in condensed Zn—Sb for different
temperatures at the condenser surface and for different

annealing temperatures. For condensation at 45-95 ©C the alloy
forms a crystalline phase - Zn, g Zn38b2 and an amorphous

Card 1/2 _v/
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$/126/62/013/003/005/023
E039/E135

(super-cooled liquid) solution of Sb—2n. At 95-125 ©¢
crystalline modification compounds € - zn Sby, and y in,ySby are
formed., 1In the range 125-150 ©C the stable Zn—Sb compound
is formed and the metastable modifications p - Zn4ySbz and
- Zn3Sby. A detailed investigation at temperatures higher
than 150 ©°C was not carried out because of the selective
evaporation of Zn. It is shown that at the low temperatures of
condensation more of the high temperature phase is fixed in the
sample, This is extremely important in the study of metastable
structure in alloys. The annealing of samples of Zn—Sb with
variable composition at about 300 ©°C followed by slow cooling
destroys the metastable phase and the stable compound ZnSb forms.
There are 2 figures and 1 table.
ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im.

V.I. Lenina (Khar'kov Polytechnical Institute

imeni V.I. Lenin)

SUBMITTED: July 25, 1961
Card 2/2
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- 6/126/62/013/004/009/022
/P ISYU S BYT1/E435
AUTHORS: Boyko, B.T., gg}atnik. L.S., Rod'kina, N.I.

TITLE: Electron-diffraction investigation of the structure
of superheated and supercooled liquid metals

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.b, 1962,
555-560

TEXT: The tendency for supercooling to occur increases with
decreasing thickness of a liquid-metal layer and can be very small
with very thin films. The structures of liquid tin (99.99% pure)
during supercooling and superheating, and of liquid indium
(99.999% pure) on superheating, were studied by electron
diffraction. Films of the test metals were heated directly in
the electron-diffraction apparatus by passing d.c. through their
holder (a tantalum strip). At supercooling by 10°C the intensity
curves show four very pronounced maxima . This is less pronounced
on superheating by 30°C and disappears on superheating by 70°C,

-2 the radial-distribution curves for the supercooled tin there
ure six maxima; the third and fifth disappear on superheating by
50°C and there is a radial change, the curve having only three
Card 1/2 i
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5/126/62/014/005/014/015
E073/E535

AUTHORS : Ruz'min, A.A. and Palatn{L;_£:§;_

-

TITLZE: Teu-10n ot titaniua vapour above Ti-Mo allovs

PERIODICAL: Fizika aetallov i1 wmetallovedeniye, v.1%, no.”, 1302,
7957497

TEXT: Hy means of the Langsuir method, tne rate of vaporization
in vacuum of a wire, vhich 1s heated by an electric curreat, -:as
measured, Ingots of 11loy containing 11,17, 22,18 and “" .3 wt.<
wmclybdenum were nroduced and from these wire was produceda by cold
drawing with intermediate annFnlln\ in vacuum. The results,
plotted as loyg P (atm) vs. 10!/T, were utilised for calculating,

the vapour tension using the following approxinate equation of

the dependence (on temi-erature iand composition) of the vapour
tension of titanium over a Ti-Mo alloy:

(h7N - 1. 16N° + 110.69)-103 (5)
.57 T v

where N - molytdenum atomic fraction, T - temperature, °K
The expression in the munerator expresses the change in the

Card 1/2
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Tension of titanio.- - s/120/o:/01ﬁ/oc=/013/01;
2073/E53%

latent evanoration heat of *itanium as a function of the Cotit us1-
tion. This e uation 1s satssfactory fur Ti-Mo alloys with p.
contents up to 74 Wliw o1n the temperature range 1600 to 140C k.,
Comparison of .« vilues calculated from tne experinental recyte.
with those calculateld Aaccording to Raovult's law shows that thae
former are lower, ns wis to be Anticipated, indicnting that tie
bond energy betwevn titanjwn and nolybdenum atoms is hi_jer than
the bond thercy betweon titanium atoms, There are | fioure ang
1 table,
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A. M, Gor'koge
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AUTHCRS: Ovcharerks, N N, Palatnix, L. §

TITLE: Effects of anneal ng on the structure S the sLr? oo

lren which has been spurk treated usin, di 6. pert
metal electrode

Referativny; zhurnal. Ktimiya, no 2. 1522, 254
21152 (Uck. zar. Khar'kovsk un-t, v 110,
fak. 1 N.-1. in-ta khimii KhGU, v, 17, 101-10€;

The nature o: the diffusion of various allcying elements ' n {2
and the thickness of the diffusion layer developing when Spetiamens of
lron and mild steel ‘C.02 C), which had been subjected 5 lon,-term :ja
treatment with meta. electrodes, wer: annealed, has been lrnvestipataed;
#lectrcdes were of V, Cr, Ni, Co, ¥~. &, Be, and Cu. It was es-ab.-en
that V, Cr, Mo, and % di:ifuse on a continuous fronmtin p-iron. T g
principall; aiong the sus‘enite gr:in toundaries. The 2c0=2ffizientg -f
dlfoSlOntOT the alloying elements investigated in p-1ron are tetw.er
and 3-:0 7 cm€.gec"?, [Abstracter's note: Coxz:lete trans.ation ]
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Study of corrosion processes on g
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X-Ray investigation of the structure of'aHoys in the

sSystem
CuGaSeg-GaQSe

3- . S. Palatnik, Yu. F. Komnik, Ye. K. Belova.

Eiectrical and optical properties of alloys in the system CuGa$

02’662523.
Y. M. Koshkin, L. G. Manyukova, Yu. F. Komnik, L. S. Palatnik.

" X-Ray investigation of the system CuInSe2-1n25e3. L. S. Palatnix,
Yu. F. Komnik, E. I. Rogacheva, L. V. Atroshchenko. e

Electrical properties of alloys in the system CulnSes-InSe.

2
L. S. Palatnik, V. M. Koshkin, Yu. F. Komnik, L. N. Gal'chi:awetskiy,
L. 6. Manyukova.

feport presented at the 3rc Naticn:l Conference on Semicenductor € wpee ds,
Kishinev, 14-21 Sept 1943
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Growing single crystal layer '
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Electron diffraction study of elastic deformation in thin condensed
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(Metallic films-—-Elastic properties)
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Mechanical character of temper brittleness in structural steels,
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PALATNIK, L.S.; KOSEVICH, V.M.; MOSKALEV, V.M.

Investigating the structure of polycrystzlline and monocrygtalli
re
antimony condensates. Fiz. met, 1 metalloved, 16 no.5:723-730 §

'63. (MIRA 17:2)
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PALATNIK, L.S.; RYAZANTSEVAR A.P.

Anodic dissolution of nickel at low currant dengities, Zhur.fiz.knim.
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MHORS' Pal‘tnik‘ L. S.; Tlnlnko, Io A.; BObro, !uo 0.

'TITLE: Nature of the £ -phase in alloys of Fe - Al-¢

SOURCE, Kristallografiya, v, 9 mo. 2, 196k, 209212
!

"TOPIC TAGS: epsilon phase, Fe Al ¢ alloy, x ray structure, metallographio énalysig,
. chemical analysis, carbide, Fe sub 3 AlC, eutectic, austenite

'to be an interstitial phase (carbide) corresponding to the formla Fe3A.1C. It

‘was found that this carbide, like othsr carbide phases, forms during crystal)iza-
~tion from liquid solutions @3 & primary phase and in sutectic proportions, It
also forms during the breakdown of austenite, The macrohardness of the E-phase
of slowly cooled alloys ranges from 600 to 750 units of Hi o The lattice constant
" @ depends on the carbon content in the rumon-hmung. lontholnlomre.
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ZAKHAHOV, Anatoliy Mikhaylovich; PALATRIK, L.S., prof., doktor
fiz.-mat, nauk, retsenwent

[Phase diagrams of quaternary systems] Diagr sostoiantt
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[“accn, AT6024930 SNURCE cope: UR/2981/66/000/004/0202/0207

AUTHOR: o1 ; Klyagtna, W, s,; Krivenko, R, A.: _
( tor ofF technlca sciences “y

TITLE: Obtaining highly dispersed metal dera{by vaporization in argon

SOWC!: Alyunin:l.yevyyc splavy, no, 4, 1966, Zhalroprochnyye 1 vysokoprochnyye splavy
(Heat-resistant and high-strength alloys), 202-207

TOPIC TAGS: metal powder, ultra fine powder, powde?’f:gd‘{nction YAReR Con Oewsqy,,
{thmuvm Pow pep A ) { A
,Apsmcr: Certain Processes associated with the condensation of metal vapors {n an
iqert-gu atmosphere have been investigated. It was found that in the argon atmo-
sphere, condensation of metal vapors takes place in 5 limited 8pace-condensation zone,
The size of the condensation zone decreases with increasing vaporization rate and
inert-gas Préssure. On an ¢ erimenta scale, ultrafine povders of severa] mnetals
,vere obtained. - The ng esium 1cedm1u‘1i, and zind ‘powders hag an average particle giz
“of 0.001 ma; the particle nize of copper and aluminum powders was 0.00005. The gizer
of copper end aluninum particlés does not? epend very* reatly on the variation {n thy¢
rate of vaporization ang the pressure of inert gas, - rig. art, hea: 7 figures. [TD}
~ e
?
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L A10S8-H0  EWT(m)/TWP(t)/51T 1Jp(s) D
ACC NR:  AP6026729 ) SOURCE CODE: UR/O181/66/008/008/2515/2517
© AJTHOR: Palatnik, L. S.; Il'inskiy, A. I.; Sapelkin, N. P. - =z
B & >

ORG: Kharkov Politechnical Institute im. V. L.Lenin (Rharkovskiy politekhricheskiy
institut) o

e

TITLE: Strength of vacuum-deposited multilayer films/ {

SOURCE: Fizika tverdogo tela, v. 8, no. 8, 1966, 2515-2517

TOPIC TAGS: thin film, vacuunm deposited film, multilayer film, Ttiro—erimoteat—

Feaperte, metal deposition, metal film, hardness, copper film, iron , yield stress,
elongation 1 N

ABSTRACT: Multilayer ironxcogger films were prepared by alternate deposition of Fe
and Cu on the ring-shaped copper substrate in a vacuum of 5-10-°—1-10"%. The toral
film thickness varied within 15—25 ¥, and the "pitch)’ i.e., the summary Lrnickness

of each pair of Fe and Cu layers, varied from 0.03 y to 2 mm. In the pitch range .
from 2.0 to 0.5 u the microhardness does not change; 1t has a value of 300—350 ;;/mw4
As the pitch decreases from 0.2 to (.3 b, the microhardness sharply increases, auc at
a pitch of 0.03 u, it reaches the value of 860 kg/mm?, which is approxinatelv 5 tinmes
greater than the microhardness of solid metal. Fe increases the elastic pronertivs
and decreases the ductility. For instance, the yield strength at 15% Fe {s 35 kg/~m?,

and at 30% Fe, 70 kg/mm?. The corresponding elongation values were 2 and O.8%. Moloi-

T
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" ACC NR, AP6005327 SOURCE CODE; un7o5137667000/00170"66570’065’

INVEKTOR: Palatnik, 1, g,; Fedorenko, A, 1,; Repkin, B, M, 27
—_—p fie 4, h

ORG: none 4
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'
TITLE: Preparation of berylliun vindows for g8as-discharge countersang '

ionization chanbern.7 Class 21, Ko, 177552 ’4 !
____—_______________7 — 7
SOURCE: Izobreteniyn, !

pronylhlennyye obrazt-y. tovarnyye znaki, no, 3
1966, 6L-65

! TOPIC TAGS: 888 discharge counter, ionization chamber, beryllium
vindow

ABTRACT: An Author Certificate has been issued di-cribing 8 method of
making berylliun vindows for g&s-discharge counters and ionization

counters angd ionization chanbers to soft A=-rays, the beryllium vapors
8re condensed on o glass substrate Precoated with o thin layer or KaC

l of the order of 100 X ana having a temperature of 170-=220cC, (LD])
. |
EUB conx:upa/ 8S8UBN DaTE; 22Mar63/ S

I
}
s |
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oL 36113-66  EWT(m)/T/EWP(t)/ETI  1JP(e) 4D e

ACC NR: A~,601730L ‘ SOURCE CODE: UR/0126/66/021/00570'/00/07% :
L/
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————

_AulLuRS: Palatnik, .. J.; I nat'yev, 0. l.; Ignat'yove, L, K.

e e e [
uitui  nharkov Polytechnic Instituto im, V. I. Lenin (Khar'kovsldy Politekanichuskiy
«institut); Institule of Chemistry and Technology of rare rlements, Rol'sk Jrarci
A 35CR (Institut khimii i technologii redkikh elementov fol'skogo filiala AN .L35hl)

TllLst Fethod of curvilinear supports [for the preparation of complete alloy s, stems
' or variable composition after tiie mechod of S, A. Voksainskiy
!

- SOURCE: ¢.zika metallov i metallovedeniye, v, 21, no, 5, 196, 700-703

TOPIC TAGS: alloy, alloy composition, alloy phase diagram, alloy system, metci vapor
deposition

ABSTRACT: A molhod for the simultancous psreparation of two- and three-—component

alloy syste overing the comulete conceriration range of all components is presented
TThe new method is an extension of tho one propos d by S. A. Vekshinskiy {Novyy metod
metzllograficheskogo issledovaniya splavov, M., Gostekhizdat, 19LL), Tho metnod
consists of a simultaneous vacuun ovaporation of all the alloy components onto a
spherical or cylindrical surface (see I"ige 1)o The density of condensate at a given
point (seo Fig. 1) is given by the expression

= Qi+ N cosa — p)
4aRf_l2{7 (bn-_f~ l)_(l ~cosa) o+ ”-,.' |-
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where @ is the mass of the evaporatod subilaince, . is uhe distance between the
evaporator and the gpicenter, b = r/. iL a geometrical factor, a = Cy/R is the
linear coordinate of point C, o 15 the woguiar, coordinate of peint C. Tnis rede-
tionship was testcd experimentally on ant,imonvgpecimens, and pood agreement between
the calculated and experimcntal values for q was ottained. A photograph of tue
experimental apparatus is prescnted. Orig. art. has: 5 figures and 2 equations.

poink gource evaporalorg o pivs
auction of a bimary o sden. o niow
cvlirdri,cal or sphierical Cu.Ghser;
p A and A' - avaporateq toin, hunio;
Y - region ol condersative of g
Linary alloy of variable . - posa-
tion; WD - region of o nsalion
of pure componont i DY - o
of condensation of pure component
Al Al e

~
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- L 220510 EeP(e) /BT (m)/T/ENp (11T 1dk(e). _ROW/JD/ME SR
ACC NR: ADPG013344 (N) SOURCE CODE: UR/O363/66/002/004/0659/0666

AUTHOR: Palatnik, L.S.; Rogacheva, Ye. I. o

ORG: Khar'kov Scientific Research Institute of Basic Chemistry (Khar'kovskly pauchno-
issledovatel'skly Ingtitut osnovnoy khimil); Khar 'kov Polytechnic Institute im. V. 1. Lenin

(Khar'kovskiy politekhnicheskly institut) / ':

\\
TITLE: Ternary semiconductor chalcogenides of type AleC 2“

SOURCE: AN SSSR. lzvestiya. Neorganicheskiye materialy, v. 2, no. 4, 19566.

TOPIC TAGS: copper compound, silver compound, telluride, selenide, indium compound

Vi
ABSTRACT: The compounds CuluTe., CulnSe, , AglnTe , and AglnSe,, of type algfic, V!,

were studied by x-ray, thermographic, and microscopic analyses in order to determine the
pature of fusion and the temperatures of ordering. It was shown that AglnTe, and Agluow,

melt via a peritectic reaction, reas CulnTe, and CulnSe,, either melt congruently with 8

very smooth maximum on the lighidus curve, or are tormecf by a syntectic reaction. The
order-disorder transition tem) atures in the cationic sublattice of the corpounds were __
determined. Portions of phase' Glagrams of the systems Cu,Te-In Te; and Ag,Te-InTe,

were plotted in the range of 45—58 mole % In;Te, and 40—53 mole % IngTex respectively.

It is concluded that from the standpoint of the nature of fusion, & similar behavior i8 displayed __
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