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.€ concentration of the aif-

nation of the dependency O3
itates tho explanation of the dinstribution of con-
centrations in the sample. This problen can be aolved puccaensfully in 8 systen

{n which the lattice constant shows 8 noticeable depandence on concentrantion.
Such dependence mostly exists in the casae of metal alloy8 which fora gupplemen~
tary solutions. BY realizing @& one-dimeneional distribution of concentration for
reasons of simplicity, the problem can be solved 1D the following cennar: on to

a plane nassive plate of the component 1 & plene layer of the component 11 of the
thickness 1 < 1//A is applied. In tnis connection « denotes the absorption
coefficient of the X-ray radiation uped. It 18 possible to obtuin b X-ray plc-
ture with the jnterference 1ines of both components from such 8 sample. If botk
g have a homogeneous lattice with 8 different lattice conatant, two
ndices can be observad in each caEge {n the X-Tray

he composed plate 18 nheated to such yemperatures a8 are sufficient

a certain dissribution c¢ = cf{x) of concentrations over the
as a consequence of diffusion and an equivalent ‘change
ding to depth. Prom the lineal depend-

ABSTRACT: The determi
fusion coefficient D necensd

oomponent
lines wit
picture. 1f ¢t
for diffusion,

depth occurs in the plate
of the lattice constant a occurs correspon
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pines, Boris Yekovlevich

Lekteil po strukturnomu enalizu (Lectures on gtructural Analysis) 24 ed., rev.
Khar'kov, Isd-vo Khar! kovekogo g08. univ-ts, 195T. 454 p. 10,000 copies
printed.

Rasp. Ed.: Publik, A. I., Docent, Cendidate of Physical and Nathematical
Sciences; Ed. of Publishing House: Tret'yakove, A. K. Tech. Ed.:
Trofimenko, A. S.

PURPOSE: This handbook was approved by the Ministry of Higher Fducation 88 8
manual for university students majoring in physics.

COVERAGE: Thie book, the second revised edition, 18 brought up %o date by the
i{pclusion of nev subject matter, e el.ectronogr‘}hic methods, harmonic
synthesis of structures, pon-equilibrium states in real crystals. The prac-

tical aspects of x-mi cryatallography in metallogrs are also considered.
The suthor stresses the contrivbutions of Soviet scientists who represent

achools and trends in the field of structural analysis, €.8: N. V. Belov,

Card-219
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Lecture on Structural Anslysis 605

Academician; G. V. Kudryumov, Acadenician; G. B. Bokly, Professor;

A. 1. Kitaygorodskiy, Professor; G. S. Zhdanov, Professor ; 4. G. Pinsker,
Professor. Acknowledgrent is glven to T. A. Karpinskays for the preparation
of the text of thie book, based on lectures glven by the author. There are
289 figures, 16 tables, and 143 references, 85 of which are Soviet, 42 Engliseh,
16 German, and 1 French.

TABLE OF CONTENTS:

Preface
PART 1. THE CRYSTALLINE STATR

Section L. Seometrical erystallography

Fundsmental Conceptis of Geametrical Cryet&llograpm

The concept of symmetry. Elements of symmetry

Possible order of symetry axes

Systems of coordinate axes

Analytical description of gecmetrical elements of crystals
a) Indices of points, straight lines and planes

b) The fourth index in 8 hexagonal system

c) Relation between indices of points, lines end planes

Card 29
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AUTHCR: fines, ?.1§, .=, 3e
F the calculation of the Slmylest Equilibrium Diagrems
t Genersl Equaticns for the

TITLE: E Wcte o
of Ternary Alloye. I1 Some
Case of Disintegmtion ipted with the Phase
Transition K raschetu prosteyahikh dlagr ~ m-vesiyn troyny¥n
gplavov. 11 Nekotoryye resheniya cbahchik:. aravoenly 'lya s luchayn
raspada ras tvorov, jdushchegc 8 fazovyw pore:! 0.

zhurnal Tekhn. Piz, 1957, Vol 27, ir 8., 1P 1B06-1 o

f the equations for a bi-phnse atnte of equilivriux
tigated #hich correspond to that

case where an unlimited golubility is given for three double
gystems with the same components {n every phase. Special solutions
of equations of a phase equilivrium for s ternary alloy are in-

ated for that case where the disintegration of the sclutior
which all
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AUTHORS ' .Ya. Sirenko, aA.F. gukrintn N.1.
*17LE §Tifé;iﬂé -Single-2hnse Bodien, 171, Ss.nterin, <f
kixtures Containing Lov-melting Camponents.

(Spekariye reodnofaznyjkh tel. 1II. Spekaniye nmesey,
soderzhashchikh legkoplavkiye Komponenty.)
PsR1.DICAL Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 8, PP- 1893-1903

(USSR)

ABSTRACT The authors show that the contraction of pressed material
of a single-component (copper-)powder essentially depends
on the initial porosity caused by the pressure of compres-

sion, or moTe exnctly by the presence of the closed gas-
filled pores. With the inorease of pressure the ocontraction
magni tude beccmes smaller and furtheron its sign ohanges,
i.e. the contraction 18 repluced by an wincrease", the
measuranents of the pressed material becoming greater af ter
ain‘ering. The dependence of contraction on vhe pressure in-
creagses und Ys:comes more complioatod in the case of the
sintering of powder-mixtures of cojper with lowmelting
addi1tions of Pv, Sn, Bi, Ccd. The add.tions .romote the
formation of closed pores which can lead to an "anomalous™
deorease of contraction and aleo to "gncrease". The

co paring investi, ations {n vacuum and ¢as at atmospheric
pressure, us waell a8 an {nvesti. ation of the sintering of
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117. Sinterin, of

Mixtures Containing Lowmelting Components.

pamples of diffarent init

inl porosity showad thnt the

anomnly of sin'ering pressed mater nl of Cu-powder with

low-melting additi

{ncreapsed number of closud pore

ons depends on ‘he
g with additions being

formation of an

present. In the case of the sintering of piled powder
oixtures all contraction anomalies disappear and the

direct nfluence of the

namely the acceleration of aintering.

low-melting ndditione heoome evident,

Furthermoru a great

acceleration of the re-crystallization of samples takes

place if these additions are
(With 17 illustrations, 1

ASSOCIATION: Khar'kcv Btute University im. A.

SUBMITTED:
AVAILABLE:

September 27, 1956.
Library of Congress.
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AUTHORS pines, B.Ya., Siremko, A.F., Sukhinin, p.p. 07-8-33/36
TITLE —5353‘33§§Tz;T21e5 of Mechanioal Strength of Bodles
Prepared by gintering of Metal Powders. III. The Case of
Powder Mixtures Containing Low-melting Components.
(Nekotoryjye zakonomernosti mekhanicheskoy grochnosti u tel,
poluchennykh spekaniyom poroshkov ~~tnllov. I11. Sluohay,
kogda smesi poroshkov soderzhat legkoplavkiye componenty.)

PERIODICAL 2hurnal Tekhn. Fiz., 1957, Vol.27, np g, pp. 1904-1911
(ussR)

ABSTRACT The authors show that the -echanical gtrongth p of single-

phase—powderpresaed {eces which were burned of a powder

of plastioc metal (Cug and at high temperature (1000°¢)
decreases with the increase of porosity w.thin wide limits
(0-40%) in such a way as would have to be expected in the
case of a reduction of cross-sectional area. Here p depends
only or the finaY porosity but not on the initial porosity
of the pressed pater.al. In the case of pleces pressed of
Cu-powder mixture with low-melting components (1ixe Pb and
Sb) at 10000 an anomalous dependence of the real strength
1imit on the porosity q'is observed. The dependent strength
limit p' (in relation to the initial sample orose-section)
changes with {n a normal way. These anomalies disappear
{n the case of weakly pressed samples and of samples with
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On Diffusicnal Creeping of Solias O diffuzionnoy polzucrnesti
tverdskh tel)

zhurnal Tekan. Fiz., 1357, Voi.27, Nr lo, pp. 2314-2320 fJSSR’

It is snown that the diffusicnal creeping of all solids takes

place in all «inds of stress states with the exception of genersil
compression or general tension. It is shown that in tne case of
existence of the gradient of one of the main normal stresses as
sell as in the case of existence of the gradient of a genera. [res-
gure a current of "directed gelf ciffusion™ of t:ne aloms WhR1ZL
sorresponcs to the creepily o5 Lsanc to cccur. It 18 nctices tral
tne first viscosit, coefficient whicn ~hara:terizes the trees,ird

ir. the mere anear { or for a "inco.preagible’ budy) nas 1n to-

case of solids the uaame oruaer ol mapnitude an the second viscubity
soefficient anc 18 expressed by L e uation cf the same kindg as
tr.e second viscosity coefiicient #liich 1n specisl corres;onds ¢
the sffect of the cirected gelt-diffision which 18 1n:iluenced t,
the pressare gradient. There ar~ ~ Slavic references.
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ABSTRACT: The
riims, 100—~700-
electron microscope and

riims (Fiz. Metallov
and substrycture of Au, A8,

(200—=300 A) were changed by
the measurement of thelr strength,

and Qe
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Strength and struoture of thin vacuum~-evaporated metal £ilms

SOURCE: Physica status polidi, v. 13, no, l,
TOPIC TAGS: metal film, electron diffraction,

structure and substructure
thick, have been jnvestigated with the
electron diffraction techniques.
obtained were compared with a previous determination by the same
authors showing the relationship between
1 Metallovedeniye 19,
11ms of uniform

different heat treatments following

The origin of the
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g

1966, 225=-231
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of thin Al, Ag, Ge, and Ni
use of an
The results
thickness and strength of
739 (1965). The structure
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TITLE) Discussion of Lectures (Cbsuzndeniye dckladcy

PERIODICAL: Zhurnal Neorganicheskaoy Khimii, 1958, Vol. 3, ir
Pp. 501-602 (USSR)

ABSTRACT: The lecturer takes an attitude to a lecture by 1.iI. Kerrnilev
in the first plenary meeting and says that these exylarnaticns
had been very interesting. It turned that in a relycomponent
alloy there ia great solubility of various metals. The in-
formation that in a polycomponent system there can be ouhserved
a two-phase, three-phase and four-phase equilibrium was not gur
prising as this corresponds to the phase rules by Gibbts. 4 certain
interaction between the number of comjonents, the rhases and the
degree of freedom is not to be understood that way that with such
8 great number of components there must inevitably also be a freat
number of phases. I.I. Kornilov believed that it would be
possible to represent grarhically the equilibrium of a poliycon-
ponent system on a diagram of a three-component system. Thig
seens to be based on a nigunderstanding on behalf of the iecturer
He smys that the phase diagrams represented by Kornilov 1n fact
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Discussion of Lectures 78-3 -3-7/47

do not represent diasrams of n-com:onent 8ystexs btut .Lnly

three-dimensional gsections. They corres;ond to a cer-ain
action of the concentration of compcnents, or reyresent
diagrams of equilibrium between the intermetal comjounds

ernary
Ton-

taining 6-7 elements, which, however, are no compcnents of the

system. This 18 8u:posed to be a warning that the mimy 17

planation 18 not justifiod and that it does not give wuny
description of the whole n-component system.
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PERIODICAL: Zhurnal Neorganicheskoy Khimii 1958 Vol.3 Ilr 3 Prebl1. 629
(USSR)

ABSTRACT: The equations for the calculation of ternary diagrams. con-
8isting of two, three and four phase-equilibria were set up
The equation for two phase-equilibria 1s ag followsg:
] ' ) P il f
f =g 4 f = g 1 f LI - x f - g .8, -
X2 Yo Xy TV, <Xy dxy )
The equations for three pPhage -equilibria 1s ag follows:
! P .

Y18,
3)5

f-g'-i
X, Y,

. ' ;
z2' fx-gy- 1, f xzfx-x}fx -

3 3 3 2 3

-8 - )’28},2' )’38),}- i 2212

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0



"APPROVED FOR RELEASE: 06/15/2000 _ CIA-RDP36-00513R001340920002-0

78-3 3 14/47

Approximate Thermodynamic Calculations of Siample Equilibrium Diagrams of
Ternary ang Polycompenent Alloys

Card 2/3

The equation for four-equilibria is as follows:

]
fx - gy - i

i . ! i
ngy-

3 3

g -
Y, Yy

By these equutions the foliowing simple diagrams can be
calculated:

1) When the decompoeition of the sclution takes place without
any phase transition, i.e. when in the two-phase equilibrium
two equal phases existy

2) At the presence of the same phase transition in all three
components and of unlimited solubility in higher and lower
temperature rhases;

3) When diagrams with eutectic lines and points occur. The
agreement between calculated and e xperinental values was
found. Equations for r-phase equilibria and n component
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alloys were set up with any significence for r and n.
There are 8 figures and 14 references 12 of which are

Soviet,
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g, I.P.
. g. B.Ya. and Grebennik,
AUTHORS: FPines, ©:° . Thin rilps of Fe-ni Alloys
A new crystal Phase 1D kikh plenkakk
TITLE: (Novaya kristallicheskaya faza V ton
splavov Pe-N1)

' 4ol-466 (USSR)
PERIODICAL: Kristallografiyse, 1958, vol 3, Nr &4, PP

)
3 tion, a new phase Wd
diffraction examina ) ted o
ABSTRACT: In au elegtignthin e-.i films which had beiargzabetween
disc8vereEl ct£onograms obtained at tempera e ok
Ezg OC. d 6;0 SC showed lines of Fbe unﬁnowghplad= e as
gn indexed on an orthorhombic cell w1 2 ’
coule o° nd ¢ = 5.06 KX . The structure ?gpgas a NLAS
: =ugé?h:xagonal and it is suggested thag S onaity
psil containing 9 Mi and Fe atoms. ﬁqugmpothesis. The
ceasurements give some supyort for t zin TSt a2 50, 2o
mgserved lines cccur with d values 1010 and 0.91v.
3 52, 1.92, 1.613, 1.48, 1.47, 1.269, w. m, m, O, %, ¥,
Tﬁei% intensities are W, O, vw, vvs, W, o, 0,
respectively.
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There are 7 figures, 3 tables and S references, 4 of
which are Soviet and 1 English.

ASSOCIATION: Kharkovskiy gosudarstvennyy universitet im.

A.M. Gor'kogo (Khar'kov State University imeni A.M.Gor'kly)
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“ITLs:  The 3irterin. of Ternary Metsl Powder Mixtures
(O spekenii troynyrh smesey metzllichecrkikh peroshkov)

FurWICAL: Flziks lietallov { Metrllovedeniye, 1958, Vol ¢, Nr .,
pr J01-2¢7 (USSR)

AXSTRACT: Ternsrv - izturer =nre 23 mined, and shown to 2xhibit
the sum: sjucrre-law variation of shrinkage and yield
poirt »ith component concentration as is shown by binary
aixtures, Morecver, it is fhown thet the relevant
constents I the lews can be derived from values for tho
Ssrrespordling, ttrec Vinary aixtures, by whic they ave

irovided no coaplicuting fe.tu:es,

)

capletely define:

I

oo Fardion ot one of the components, or 3iffuciur
obhe lhee aunclhoer, occur, Fip,1 shows isother.:l
“trinkuge curves for tinary mixtures in the Ki-Cu-Fe
vrten for brief, 15 awins and 3 hour heating to 1000'C
respactively, Flpg..” shows the sume for tw8 ternery
sextures ln thie ¢ yeten (3.5 hours at 1000°C). Fig.?
repruauces Fie o 1, but for the yield point, and Fi,rc.8 and
5 Fi.. in the crwme way, Fig.€ shows some data for %he

/2
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AUTHOR : Pine§} B. Yu, SUV/1zhar27 0y

PITL&:-ngtill More on the Sinterircg Theories (eshche ¢ 1o PeDRRETR S
spekaniya)

FuRIUDICAL: Fizixa letullov i lletullovedeniye, 1958, Vcl + -
pp *75=281 (USSR)

ABSTRACT: Tris is a reply to the criticism of earlier work of
Pines uand his teum by V., A. Ivensen (precedin,, contrituti~n
pp 370-375 of the sume issue). The author sums ur e
follows. Or the buric of o detalled analysis he -~1lai-.e
to show that the rtatements made by V, A. Ivensen orn the
diffusion theory of cinteriny and the theory of visrcous
flow proposed ty Frenxel' contradict the real ccntente of
the thesry ~rnd that he wrongly interprets the c¢.rclusio: s
which follovw froa these theories, It ie shown that,
contrary tu the . tntement of V.A,Ivensen,the diffusi
mechanisn ir fully effective wicc during the period cof
existence of inter-cimmunicating porositier, Sxplanation
of the niyh cpetn of densffication during the rocese of
elimination ¢f lattice distortions by the foruntion of
additionni va~sar. les 1ces not contradict the ascumption

cerd 1/7xthat the rpeed of flow of the substance is deter.ined by
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Sti11 More on the Sintering Theories

shows undoubtedly that the basic assurpticne of <r:;
theory are correct,

There are 10 references,

O V/12€~Fa 17/,

all of which are Soviet,
SUBMITTED: December 26, 1956,
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AUTHORS: _Pines, B.Ya. and Baruwxia, I.". S0V/126-6-5-1_ /42

TITLE: X-ray lovestigati.n of tre 3t-.cture sf tre Perr-za,
Alloys Fe-Wko and Fe-Mo-Co (RentyenopgrafichLeskcye .ss:--
dovaniye struktury ferromagn:i.nykh srlsvov Fe-lkic i
Fe--Mo--T:)

PERIODICAL: Fizira Metallouv : hetal.. I N
dr 5, $p &% - 8%, (U3SR)D

ABSTRACT: A hurmonic anslysis was ¢ .. .=~ .. ° tue
tlurred X-vey diffracztioss ‘iaes for toe par
Cetermising “Le massnituce ! Yre plirc--etre
degree of cdisypersion of tr= peramevaelic inzlucizrs
Fe-kc /2% Fe, 1% Mc) snd Fe-l':r-33 ("% Fe, 1l
10% C2) ai cys after var.. “et lreatlmeate. Tj
was used Ly ti: aotiur L1 zar:ier worg (Befs | aL
stuldying the structural < awgec .o =¢li-worke- T-T
during tempering >f nx.rcenel steei. In the WUld “er
in this paper the methcd was used for elucicdating e
causes cf chLanges in the coer:ive force H ITea ..

I3
P O

from heat treatment. Tre srecimens consisted of ~.. no 1is

15 mm high cylinders. Trne neat treatment regires sr: *:o
Cardl/3  magnetic characteristics of some of ttre 1nvestipate:
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«# Ferromasneti- Al_~y:

-2, £ 834, Tre structiral

L the magnetic proper::
>f the obtained res.lt.
fred at: 3) chanpes in t «

during hegr

es

e

treatment are accompanied by change: 1n the "shape" sf tre
X-ray interference lines; 2) tlurring of the X-ray iic-.
raction lines, corresponding rg tie ferromagnet:.. 301 .7
solutiorns of the alloys Fe-iln and Fe-Nc-Ce, :g due ¢
micra—deformations 0f the c¢rw-sen Zttice [pi o~ T L e Y
3) the Nigh coereivye force - Fodd al sy, e .
sbe precence il these alinw= “elveratle clrc e
(up tc 80 kg/mmﬂ, whinh . e Lepramog e I
sclution a3 8 Lesust of po-Loe. - tthe re . Ouoir - I N
tempering; &) dependen~: o~ e Y peieg f/f?° Lo
Dagnitude :1 tne Bicro-stragge. Fe-ko gliowvs :
8greement w.t), what rar, :s ent . cioplaq i LR S N T
the "c<reczg thecry™. S)Y s - Tihive Dhrce L el :
alloys i3 ¢.e Lo BICro-stra_ces in tre ferromagner; - . -
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AUTHORSiglggg*_ﬁ‘_zg; and Barutkin 1. K,

TITLE: X-Ray Crystalloiravnic Determination ef Dispersiosr of
Structural Components anc of «“agnitude of Wicrostresses .-
Cu-lii-Fe Alloys w.u: uigh Coercive Forces (Rentgenogra:.~u.
koye opredelieniye d:spersnosti strukturnykh scstavlyayus.nci.. s
1 velich;ny mikronapryazieniy u vysolkokoertsitivnykh sy loav-e
Cu-.i-Pe

PERLODICAL: Fizika metaliov : A.vaillovedeniye, 1953, Vol & i
P 1053-106GC (USSR)

ABSTRACI: Cu-Ni-Pe alloys witu h.,;;h coerz.ve forces Hp

tures of twd face-cantred _ub- vhases Y; and y

differ strengly :n their magnetic properties. Neumar et a.
and Livshits et al (Ref3.., 3) huve snown that tie maximurn
value of H, 1is >brained ir Cu-Ni-Fe alloys only at a cortain
def.nite 5.87e of decom;-osition of the solid solut.nn Lne

. hases Yy and Y5 . [Ihe paper rejorts an X-ray crsstal., .-

graphic stuily; of tie structure of such Cu=ii-Fe ailayy i
its relatisnsy, Powitn tae magsnetic propertics. The Tailwwirngy

;ard 1/5

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R0013

S0V/126-6b-b-13/2
p:rs*gg o) §%ru;€{r21

X-Ray Jrystallograpnic Determinat; .o s
S in Cu-u1-Fe A.lovs w. - ..

5 f

ORI
Components and of Ula,niiude of iicrostres
High Coercive Forces

Di
se

three alloys were studied:

1) 53% Cu, 23%% Ni, 4% Pe;

2) 6lh Cu, 22k i, 17% Fe;

5) 50% Cu, 256 Ni, 25% Fe,

The method of harmonic analysis of the "form" of X-ray
diffract.on lines was used to find the degree of dispers: un

of the structural components and the nagnitude of micro-
stresses in these turee alloys., If the photometric ¢ .rves,
represernt.n,. the "forn" of t-e diffract.on lines. are oXpanued

[}

into Fourier ser.es it 15 possible to fina tue reas ;. [ r v o
diffuseness of these l.nes. The X-ray mtterns were ot.n.;ec
by means of a camera with a Ll4 mm dia drum. A 8NArp-!0. ..
X-ray tube witn an 1ron anticathode was used. A nicgel sia -

dard was employed to -al.brate the "instrumental” 1::e w.ot..
The diffract.sn patterns were obtained immediately after
thermal treatment. This thermal treatment was carried -ut

in an electric furnace 1n ap atmosphere of hycrogen. 3am, 13
were hardened by quenching from 10725°C (after 2 hours at t..at
temperature ) Some 30 tue san les were subsequently tezpered
and dipped in 2il, Masrrti. measurements were made by tue
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X-Ray ’rystallographic Determirna-ion of Dispersion of Structursal
Components ind of Hagnitude .f Mi-rostresses in Cu-ii:-Pe Allo;s w.--.
High Coercive Forces

"necx" method Tne maximam magnetizing field used .1 ¢ .re-
aents was 420U odersted.  Satuaration @curred In every saw 1o

at rields of th.s ordar, X-ray diffracti n patter. of
samples of t.calby ir 1 ars snown 1in Fig.l and some o o .
curves used i . o oanalysis of tuese patterns are ,iv.p

Figs 2-4.  Tubio 1 ;.ves Lue values of tne coerc.ve fource

and the lattice con.iante a, as well as tne ratios .t

3

tie intensities of the (<) lines of the vhases Y, auroy.

in the alloy .r 1. Fi14,5 gives the dependence of Hr oL t:.e

mean dimens.ons of “"conerernt reg.ons" in Cu-hi1-Fe alloys

Nrs 1 and 2 The following conclusions are drawn by tue
authors from their results.

A) Change in the coerzive force of the Cu-Ni-Fe alloys stud:ed
is accompanied by a chanye in the width of the X-ray diffract-
ion lines.

B) At the init.al stape of tewpering, the Jiffraction lines

Card 3%/5
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Components ind of Liagnitude of Liicrostresses ir Cu-ii-Fe Aliovs w...
High Coercive Forces

becine diffuse, which signifies the agpcaxanre af

disperse "coherent regions" (1u0-15%50 in sz whis ch forms
the nucler of the Y, and y, phases.

) Further tempering produces a sejparat:o.n of Y and y
phases out of the solid golution and this 1is Aaccompante d by
splitting of each diffraction line iunto two., i 'rostresss;
increase at this sta:e,.

D) The maximum values of HC are reached when the soparat o

between the Y] and y., phases 1s greatest, Y ani y
[

crystaliites are thern. about <OV f in size.
E) Further te.:,ering produces then coagula..oi ~f t . '

and Y, crystallites and Hr falls. lilcrcstre:

become smaller

F) It is suggested that reversal of magnetizat.on 1n 5 .-, .-
Fe alloys witnh high coercive forces occurs by rotat. o dur
to high disversion and marnetic 1solation of the structure

sard 4/%
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X-Ray Crystallograjphic Determination of Dispersion >f Structurai
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of components Taere are 5 figures ¢ tables andt 1. rator.
ences; 7 of the references are 3oviet . Engl.s!, Gerarn
and 1 1nternational
ASSUCIATIOL . Khar xovskly »osuaarstvennyy universitet ime:. A
Gor Kogo (Khar <ov State Jniversity imeni A .. o esso
SUBLMITTED: iay 17 157
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Pines, F. Ya,, Smushkov, I. V. 57-28-3-30/33

The a—<tay Determiration ¢! the Heterodiffusion Coefficients

in Alloys With Components Considerably Differing in X-Ray
Absorption /Rentgenograficheskoye opredeleniye koeffi*siyen*,
geterodiffuzii v splavakh komponent s rezko razlichayish simsya
poglashcheniyem rentgennvskikh luchey)

Zhurnal Tekhnicheskoy Fiziki, 135R, yol, 2r, wr 2,
Pp. 661.AL7 (1JSSR)

The method described in references ! and 2 is here applied to
the case of metal alloys with different absnorption cceffizients
and different. gscattering power, and is further developed. The
computation of & "nirror image" of the radiograph ~f a sample
<f binary allcys is investigated, In the case where the alloy
components differ with regard ‘o the X-ray absarption tneff.=s
cients g and the "reflectiva® power the alloy has a variable
concentraticn with respect to depth. Equation (L) is derived.
It represerts the relation between the intensity dl < the
f-rays which are refle-ted by the layer with the concentrat ion

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"
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The X-Ray Determinatinn of the le*erodiffusion 57-28-5-50/53
Coefficients in Allcys With Compeonents Considerably
Differing in X-Ray Absorp*ion

ASSOCIATION®

SUBMITTED:

Card 2/2

¢ and the depth x in which this layer is lc:ated., Thie eQuis
tion can only be snlved according to the method nf su--assive
appTrximations. It is shown that the zerr-th approximat.on
canno’, be sele~ted very far from the a-tunal distributier..
surve of ~x. Heside the fun-tion -fx) of the car-aentrat:. -
diatrication ~he grad.en® va_ues of ther

dc(x)
—foncenirar. ns oin o the intevior of the sample are d:-=

dx

rectly -ttaineZ, wit® :* gifferentiating the ¢ = ~(x) - .-vea.

sirn-zveflicler-is .~ dejw - ar & an the sancentrat.-- -an be
termired, A* cte ancoan exar;le far the ~omputAaticon or ovra
Tonitdien 2f 4 2o 0.3l Ly s river,

Trere are £ figure<, . tab.e ani ? Soviet references-

Sosudarstvennyy universitel 'm, a. M, Gor 'kogs, Krar kov
(¥har 'kov, State !Inivers:sy imeni A. M. Gor'kiy )

April 1, 1o%~

1. Alloys--Diffusion 2. X-rays--Absarptinn . Alloys- -Atsorptive
properties
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?ines, 4. Ya., Smuunkov, I. V. 57-28-3-31/33

\\‘A

X-Ray Determination f Yeterodiffusion Zoefficients 1.
and lii-¥ Systens (Hentgenograficheakoye opreleleriye
koeffitgiyentov geterodifruzii v sistemakh Cr-"e 1 “1-%

“hurnal Tekhnicheskoy Fizibi, 199 , V»l.
pp. (ia-e7T {rney?

The method of Y-ray analysic for the deter-inat:y n »f heter.-
diffusion coefficients D was applied here t. the cuce ~f

the Cr-llo .rnd '1-W systens. The solid molybdenin nd wolfran
samy.les were covered with thir chromium or ni-ke! filwsg ar:
subjected to u diffusisn-annealing at different temperatur ..
After the annealir,. the sanmples were investigated by X-ray
analysin, the X-ray sapectrographs were evaluated photo-
metrically and the photametric curves were com;uted accordin
to the formulae ,iver i: ref. 1. In the Cr-lo syate- data on
the dependence of the diffusion coefficients on the - ,n-
centration were obtuined at 4 teaperatures. Tne concentration
dependence of the activation energy Q (~) and of t.e factor
ir front of the exponertial function Do(c) were computed and

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"
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X-Ray Deteraination of Heterodiffusion Coefficients in Cr- .

: SRS BT

'7-28-3-31/ 03

and Ni-W Systens

SURMITTED

Card 2,2

the latter was conpured teo the value computed aczorlinge t-
the formula from ref. 7. ifter the concentriticn Jependerce

Dq = Do(éf. the erer -y af -ixture in the golaid phase waz

deterzined fur the Tr-Un s:rstem arnd by -esurgc of tnie
start the enmputed ejuil.trin- i, ra- of Cr-  w-
The neltin. pointz >¢ tne Cr-lo alloys leter ine. by
exjperinents chirciae well with 1ts 1ijquadu: ¢ rv.
case of the ..-W nyste- the D values were .wooro.p -
dependernce vn ~, D = D =) U4 teper.t.roer,

. ’ \ N
Qo) wnd o VOO were comiatad nd fle ereer

he solyd Thase wa. intern.,el, fo to it

the latter . rae: .1 the valuoe: Sl ed

phage ilvgran. It man L iservesd trai toe b

tae Ni-W wsyate~ Ye-smpo vor at a concentrutlsr ~-pre
approximatel; to tte limit of soiubility, There re
and 11 referencens, 1o -f wh.~l are Soviet.

:.\)' ri: N 1 ’l)"'

1. ‘hromium-motytdenun-nfckel-titanym systems-—{ . .s5ion
2. vhromium-moiynden -1 ~kel-titaniam systems .- X-ruy ML Lye
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Pines, B. Ya., Sirenko, 4. F, SOV, qe - oo
/

Self-Diffusion and Heterodiffusion in Inhomogene:.: P.: .-
Bodies (Samodiffuziya { geterodiffuziya v necdnsorcdrvx:
poristykh telakh)

II. The Direct and the Inverse Frenkel.' Effe:s 'II rpruam v
i obratnyy effekt Frenkelya)

Zhurnal tekhnicheskoy fiziki, 1958 Nr 8, 1

(USSR)

The Kirkendall effect (displacement of the neutra. muarks a°

the boundary of interdiffusing metals) i{s caused by *he .1
equality of the partial diffusion coefficients. This effe

does not predetermine the occurence of an additicna. per_:.-=
during diffusion. This is determined by the vacar-v me-ra-

of diffusion. This effect was menticned bty Fren«. . Frer,-

a long time ago. Therefore, 1t is only faic t: _ ... . F-. g.
effect. It can, however, also be interpreted by a s-.f 1 :fi,. .-
of vacancies, which is due to the inequality of the fpart...
coefficients of heterodiffusion. Apart from the direct Frenke.

effect an inverse Frenkel effect must be expected Tnis effe :
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sQv,/s7-58-8 231"
Self-Diffusion and Heterodiffusion in Inhomogenecus Porous Bodies-
II. The Direct and the Inverse Frenkel' Effect

is represented by a heterogeneity of concentraticrn (produ =1

by means of a rising diffusion), when the partia: se.f d.{7i.. -+
in the alloy is inhomogeneous. The inverse Frenke. effe * wa:x
found experimentally in the sintering of samp.es of gra.rs
consisting of Cu-Ni-, Fe-Ni- and a-brass alloys. The j.an".'&
investigation of this effect i8 being continued. The res..'s
this study will be published later.

There are 2 figures, 1 table, and 5 references, ?

Soviet.

P’

ASSOCIATION: Gosudarstvennyy universitet im. A. M. Gor'kogo. Khar k
(State University iment A. M. Gor'kiy, Khar'kov)

SUBKITTED: June 28, 1957
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Pines, B.fs., Sirenxo, A.F., Xel'nis, L.s;. S5CV'57-28-iC-7% o

On the Resclving Power of the So-Ceiied High-DJispersitn A-Ray
Photography (O razreshayushchey sposcbnosti tad nazyvajyer .
vysokodlspersionnogo rentgencgrafirovaniya,

Zhurnal teknnicheskoy fiziki,Vol 28, Nr 1C,

This is a comparison of the reso.ving power <f a Treversal jrncto-
graph as dependent upon the distance belween the {1lm ani the
sample. It was found that no increage in the resoiving pcwer
X-ray photographs 1s achieved ever if the diuslance belweer {1
and sample is varied vetween 9C - 75C mm. Arn 1ncresse of U ex-

ceeding 10C ¢o 150 z=r is proved nct tc ve exped.ernt. This .s lie
to the circumstance that when the resoiving ;ower ¢l tre pr-t--
graph at great D is maintained, the negative irn{luerce <f 1-ray
dispersion in air becomes more pronounced .leading tc an irn-
crease of background in the X-ray pnotographe, and 1n 8 .crger
exposure of the photographs,. There are * figures, 1 tacv.e, ani
¢ references, € of which are 3Soviet.
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On the Resolving Power of the 30-Called High-Lispersiun 30V, 57-28 1=
X~Ray Photography

SUBKITTEL: November 17, =7
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 148 (USSR,

AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

Barutkin, I.N., Pines, B.Ya,
The Structure and Coercive Force of Some Ferromagnetic Ailoys

Uch. zap. Khar'kovsk. un-t, 1958, Vol 98, Tr. Fiz. otd. flz. -matem fak
Nr 7, pp 233-25v

I

By means of the X-ray method, which permits the study of microstress and
microdispersion by means of the form of the smeared lines of the X-ray
photographs, a study was conducted of the structure of several high-
coercive alloys (Fe-Mo, Fe-Mo-Co, Cu-Ni-Fe and Fe-Ni-Al-Cu) during heat
treatment, in cohnection with the variation of their magnetic properties.
The correlation between elements of structure and H, was investigated

It was possible in the case of each concrete alloy to determine the cause
of the development of a high-coercive state, Thus, in the case of the
Fe-Mo alloy, H_ 1is explained by the presence of microstresses (up to

80 kg/mm?) which originate in the separation of the Fe3Mo, phase during
ennealing, and in the case of the Fe«Mo-Co alloy, the highest vaiues cf
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The Structure and Coercive Force of Some Ferromagnetic Alloys

H, are attained by combining the greatest internal streases (60 kg,/m ; with the .east
volumetric concentration of fine-dispersed non-magnetic impurities. The connection of
H with structural variations was established for various stages of decomposition under
various conditions of heat treatment,

AV Zaiesskly
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FIEES, 8.7 de and of
Mechanism of diffusien in c"’"“mn;,cmms::: c::{;m{ no. 3: 482488
T, .
the kinetice of reactive diffusion. (MIRA 12:5)

)
Mr 59 (Diffusion)
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hed body

“"'”“’""“-';-::rhrocilo evaluation of the durabili;;uo; a.;;totc
° tela 1 no.2:265- (MIRA 12:5)

under load. riz, tver.

(Strains and stresses)

ks
I
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PINBS, B.Ya.; SMUSHKOV, 1.V,

X-ray investigation of heterodi’fusion in Cu~-M{ alloys., Mz, tver,
1 n0.6:939-945 Je '59, (MIRA 12:10)

1.EKhar'kovskiy gosudarstvennyy univereitet im. A.M. Gor 'kogo.
(Copper-nickel alloye) (Diffusion)
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PINES, B.Ya.; CHAYEOVSKIY, R.7.
X~ray investigation

of th
syatem Al - Sb. Pis. e kinetice of reaction diffusion in the

tver. tela 1 n0.6:946-95]1 Je '59,
(MIRA 12:10)

l. !
Ehar kovski(yA{:onudnrstvonnyy universitet im, A M, Gor'kopa
uminue~antimony alloys) (Diffusion) &
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R VA VR S YA
f£lectronographi: (z.e:trn Diffracti.n) Determination «f he
Coefficients >f Heteroiifiwsi . n 1n the Ailoys Cu-Ni., PRe-ii Zu-A.
and Ag-Al

Af fnC) supt £ted by oo Slans plate ar.l li1essolvang the
NaCl in water., In the eciectrorograph Cu was Pvaporaced
raridly from a hot source g:viag an equiiibtrium layer,
The o-~~ur-en-e f o aniform solu*ion could thern L
obgerved from Sbe 41ffraction pattern, For Cu b1

-4 2
D = D =xpt /RTY where D_ = 5.6 x U mT/ser

Q = 3 k.oai/m e for equiilbrium 8penlmens nnd
}
1o X U ? ‘B°/ses, q = %! koai/mole for non-

. “ I

equiiitriug sp-. awns. For Al-Cu D - % X 107 cm™/s=n
Al - - a L‘ .

@ = 3 x w./mo.e and for Al -Ag DO = 10 -m" /se- and
Q = 37 k-a./mci . Graphs for the other aystgq (Fe -N1)
wheve the relat .nnhip between log D oand 7T 15 .
non-linear are given,  has values which, particularty
for the nor-eguiirbrium csse dc not agree with those
determined ty X-ray diffraction.
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N 4 _d o - o
Electronographic (wlectron Diffraction) Detenﬁih%/vf?x“on olf"‘ el
Coefficients of Heterodiffusion in the Alloys Cu-Nh1i, P=-l1.
and Ag-Al

There are 5 figures, % tables and & Soviet referonce
ASSUCIATION: Krar kovakiy rosudarstvennyy universitet im,

A.M. Gor'keyo (Khar<kov State University imeni

AM. Gor'kiy.

SUBMITTLED: October 11, 1947

Card 3/?
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SUV,; leu-7 -l-c/ o
AUTHORS: Barutkin, 1.N. and Pines, b. Ya

T1TLk: X-Ray Diffractlion Study of the Structure of the Fe-Ni-A1-Cu
Alloy With Hign Coercilve Force (hentgenograflcneskoye
1ssledovaniye struktury vysokokoertsitivnogo sp.ava

Fe-N1-A1-Cu

p oK 10DICAL: Fizliks Metallov 1 Metallovedenliye, 1959, Vol 7, Nr 1,
pp 57-63 { USShH)

ABSTRACT: Fe-Ni-Al alloys (with Co and Gu admixtures) are very
sensitive to heat treatment. wuenched samples of these alloys
under go internal changes On temper ing. Tne changes consist
of the formation of two body—centred cublc phases and
Ag ; the -phase 1is close to pure iron in its composition
and the /Gz-éLase {s an ordered solid solution of Fe 1In
Ni-Al. The present paper reports a new X-ray aiffrection
study of cnanges {n tne struocture of Fe-Ni1-a1-Cu alloys
(5506, 29, 14.5 and 4% by welght, respectively) produced Dy
various heat treatments. These changes of structure wvere
then related to chenges of the coercive force. The samples
Card 1/ 3 were in the form of cylinders of c¢.2 mm digmeter and lo mm
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SUuV/1lew- -l-¢,ce
X-Ray Diffraction Study of the Structure of the Fe-Ni-Ai-Cu Al.ioy
With High Coerclive Force

length. They were homogenlised by heating at 1000°%C  for
two hours. Homogenisation and subsejyuent heat treatment wers
carrifed out in an atmosphere of hydrogen. Two types of
heat treatment were applied: (a) yuenching from 1000°C in
water with subseyuent tempering at voU®C, and (b) cooling
from 1050°C to room temporature at rates from 3U00°C/min to
2°C/min with subsequent two-hour tempering at vou®C. Tne
X-ray diffraction paterns were obtained by means of a snurp-
focus tube in a camera of 114 mm dlameter, Cobalt
radiation and an aluminium filter were employad. Tne
eluminium lines due to that filter were used as standards 1in
calibration of the diffraction paterns. Tne K-line E1l0) of
the alloy was recorded (Fig.1l). Magnetic measurements were
made by a ballistic "neck" method. Normal masnetisatiun
curves and hysteresls loops were recorded; at the nighest
magnetlsing fleld used (4200 oersted) tecinlical saturation
was produced. The X-ray diffraction studles in conjunction
with magnetic measurements showed that hi.h values of ths
Card 2/3 coercive force H, occurred when the ferroma.nctic @-pnase
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SuV/lcb-"7=1=-b,ct
X-Ray Diffraction Study of tne Structure of tne Fe-N1-41-Cu alioy
With Hi.h Coercive Force

was distriouted in hizhly dispersed state in the weakly
magnetic @,-phase. The optimum size of the A -phuse

particles for achievement of high Hg was found to be

'~ 250 R. The degree of dispersion found from the X-ray

data agreed with the results of electron-microscope stuu’'es

of the Fe-N1-al-Co wulloys (Refs.3-5). There are < figures,
1 table and 11 references, of which b are Soviet, < German

and 1 English.

ASSOCIATION: Khar'kovskly gosudarstvennyy universitet (Knar'kov
State University)

SUBMITTED: May 17, 19057
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SUV/Lor = -T=0 T/
AUTHORS: Pines, B. Ya. and Sirenko, A. F.

TITLE: Non-Equilibrium Conditions and Diffusion Creep in Metallio-
Ceramic Bodies (Neravnovesnyye sostoyaniya 1 diffuzionnaysa
polzuchest' u metallokeramichesklkh tel)

PERIODICAL: Fizike metallov 1 metallovedeniye, Vol 7, Nr 5. DPF Tee -77€
(USSR) .\g{

ABSTRACT: In order to approach tne conditions of diffusion creep
experiments were carried out at relatively hign temperaturss
and low applied stresses. Creep investigations under
conditions of strain werse sarried out on metallo-ceramlic
specimens made Dy pressing powders of copper (electroliytic).

nickel (carbonyl), ironm, and mixtures of these metals-
The grain slze of Ccu and Ni powder was 10-15 ;. and
that of iron powder 30--40 4~ . The speclmens weré made in

the shape of rods of 3 x 3 mm cross-section and a working
length of 90 mn, with special heads of larger cross-section.

Card The initisi porosity of all speclmens was 30-32% The
1/6 creep experiments were carried out at temperatures of up to
12509C in e vacuum apparatus shown in Fig.l. The apparatua

_ i P IR T P O e Tl
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Non-Equilibrium Conditions and Diffusion Creep in Metallo-Ceramic
Bodies

was evacusted by means ol tne diftusion oll pump MM-4U
Loading of *the specimens to ULe pulled was carried cul witu
the help of &n electromagnet. The grips in whico thns
specimen heads were hela were made of stalnless steel and
had a cross 3ection one und a nalf times greater tian lhat
of the specimemns, héence they remained practical.y uncelormael
in the experiments. The olongation of tne specimens ¥a3
determined azxcording to thse angle through which an irdicating
mirror had turned In Fig.2 creep curvses {dependence cf
the elongation Nl/L oa time t) tor varlous specimans &”
1000°C are ahown. Fig.3a shows the consentraticn adereu
dence of the complete elengatlon Al/l  tor 4 nours: Fig
36 shows the congcentration dependence ot tha initial :treep
rate v for Cu-Ni specimens after preliminary annea.ang
The same dependence for Ni-Fe alloys is shown in Filg ° -
In Pig.3 ¢ the dependence of the initiasl creep rate v

on the prellmlnary annealing time 1s shown In Fig.da
{sothermal contractlon curves for copper specimens &t
different atresses are shown; Fig.46 shows the depenasr.®
of initial creep rate, v,, ON stress at various tempera-
tures, and Filg.4¢ snows the dependence ot ths egtabllaned
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Non-Equillibrium Conilitions and Diffusion Cree, .in Netalio-Caram).
Bod1ies

treop ra%e v  on stress at varlous temperatures L G
shows tne depwndence of the activation energy, . ot (reej;
on the tims temperature T of preliminary anneal npe
ror copper specimens. F1g.54 shows the concentratioy
dependence of the activg w lor

and Pig.54 shows the ¢

activation energy of cre specimens

shows the same relationship for o Ni-W mixture
preliminary annealing temperature was 125000,

the dependencze of the relative elongation AN/

ou the time of testling for iren speclimens havin

@ preliminary anncaling treatment at 12509C at a loaq o*
100 g/mm< 1s anown. In F1g.7 the dependence of Dayj o
the timae of creaep teating ol iron specimens {s snown. Flg o
snows, tor variocua testing temperatures, the aependence ot
N/ on Lhe time of testing for iron Specimens which rgu.
not undergone a Pre.iminary annealing tre Flg.w
shows tne dependsnce of the established oreep rate v or
testing temperaturs. In Fig.1l0 the dependence of Jn! ;7)
en T 18 shown, The authors arrive at the toliowing
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Non-Equ!librium Cenditiouns and Difrfision Creepr in Metalic Ceraupx:
Bodies

CORC.uslons

‘e Meta. ly cerami Speiimuna compressel ‘reom powasr .
nmetass aud mixtures of metalilte powders exnioiz

<Teep 4 Lign temperatureas. At I'irst 8 stage ¢f ‘ireq-
creep 13 stgersed, in which detcrmation decreages wisg :
This 1s io..iowaed LUy & staxe ln whick creep is eslan.lan.-
4 constart deformation ra*e.

<. Preliminary ancealing of metalle ceramic spe. lmet ;
Aegreases tne inltlal rate ana extent ¢t the 1. T
deformation. Al'ter a sufticlently lenglhy prviimionae,
arniealing trea<ment the Iirst treep atage Alsaprear1 o
pietely

3. Cold working \compression st reom temperatur-)

ths inttlal rate and extent ol the fuil deformat !y
diffusien creep at hiun temperatures. After (o. .

the fir«t _resp 8tage, which had been removed vy prelim
aunealing, s re establlished.

4 Metaile-ceramic speclmens made from mixtures of pUwaer s
of me-ais Qirtusing intc each otner exhiblt & mucr grea:tss
inttial rreep rate which corresponas to the t'{rst ItAaxe
After Lengtuy arnealing the initia. creep ra'a anc tha o
deformaior tin creer aecresse sharply.
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SOV/1bm = -5 T
Non-Equilibrium Conaltlons and Diffusion Creep in Metallo-Ceramic
Bodies

5. The creep deformation of & porous metallo-ceramic
specimen which 1s brought about by straining at nigh
temperatures noticeably decreases tne sintering rate of

the specimen.

€. Specilmens with different initial porosities nave
different initial creep rates. After annealing, tne creeg
rates of the speclmens become identical.

7. The initial creep rate and the rate at which creep 13
established subsequently for metallo-ceramic speclimens
depend on the applied stress and are somewnat greater

than that according to linear law. This may be due tu
departure from equilibrium conditlons.

8. The activation energy of the creep process in oce
component metalle-ceramic podies 1s less than the equillitrlum
activation energy cf volume self-diffusion. only in iron
powder specimens having undergone preliminary anneailng the
activatlon energy of creep (particularly the ‘{—pnase)
approaches the equilibrium value of the activation energy of
selt-diffusion. For specimens made of mixtures ¢t various

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"
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SOV/ . h-- =D
] Non-Bquilibrium Condi:zions and Diffusion Creep in Meta
Bodles

metal powders, naving undergone lengthy annealiny trea'moer’
the activat.ion enerygy of creep depends on the contentra’ LOL
of the mixtures according to the 1inear law.

g. The mecharnism 1n the creep of metallo-ceramic apecimer.a
can be explained on.y on tne pasis of a ditftusicn mecnanism
in which non-eyulilibrium conaltions causling an increane ‘L
value of the gselt -diffuslon coefticlent and 8 decrease« 1l
activation energy are tuken into consideration.

There are 10 figu:zes and 11 reforences, of wnloihoros’

soviet and 9 English.

Liw

]
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ASSOCIATION: Khar'kov3kiy posudarstvennyy universiter imern! A. M.
gor 'kogo (Khar'kow State Unlverslity ymeni A. M. Gor ¥'»
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/P €100 SOV/126-8-4-16/22
AUTHORS: Pines! B!Ya._, and Teng Ke-aeng

TITLE: Study of the Internal Frictiondin Metal Ceramié Bodies

PERIODICAL: Fizika metallov 1 metallovedeniye, 1959, Vol 8, Nr &,
pp 599-606 (USSR) y

ABSTRACT: In this work the internal friction of specimens of Cu,
Ni andFe powders and those of mixtures of the powders
of the above metals was studied experimentally. The
investigation was carried out in a vacuum "delaxator"
for rotary oscillations of the usual type (Ref 8), 1in
which specimens of 70 mm length and 3 x 3 mm cross
sectional area were used. The heads of the specimens
had a greater cross sectional area (6 x 3 mm) and were
10 mm long. The above specimens were made by pressing
the powders in a spoclal compact. The specimen heads
were firmly gripped in stainless steel grips. The
frequency of the free oscillatlions depended on the
loads which were slipped on a horizontal rod suspended

from the lower specimen grip. As a rule the frequency
Card of oscillation was 1.0-2.7 eps.ss Oscillations were
1/5 initiated by means of magnetic coils which attract the

iy
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SOV/le—S-H»16/22
Study of the Internal K-icti.n in Matal Ceramic Bodies

iron welights. Typical curves for the logarithmic
decrement of c.:illation damping, Q-1, in relation to
temperature, 2% shown in Fig 1. Here two curves are
shown for a spaclimen made from pure copper. Curve 1
vwas obtained with weights glving an oscillation
frequency at room temperature of fj = 0.86 cps;
Curve 2 is for a frequency of f2 < 1.94% opwe . Similar
curves for specimens of a mixture of Cu and Ni powders
(754 Ni) are shown in Fig 2. Here the frequencies are
f. = 0.89 cps and fp = 2.01 cpsy respectively.
From the results of measurements of the temperature
dependence of the logarithmic decrement of damping the
activation energies for the processes responsible for
internal fricticn were determined. Two separate
activation energy determinations were carried out:
a) according to the displacement of the internal friction
Card peak observed in relation to the frequency of oscillation;
2/5 V) according to the temperature course of the smooth part
of the curve Q-1 = Q-1(T). Filg 1 shows the dependence
of the activatiun eneTgy for metallo-ceramic specimens of
Cu-Ni powder mixtures on the volume concentration of Ni'HV//
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SUV/12G~%-N-16/82
Study of the Internal Fricticn 1D Metal Ceramic Bodies

The specimens were given a preliminary annealing treat-
ment at 1000 °C for different lengths of time. In

Fig 4, a and 9, {nternal triction curves for metallo-
ceramic specimens of Cu-Ni powder mixtures are shown.
In Fig 5 a few data on the temperature of the max imum
of "dissimilar" and ngimilar" peaks (corresponding to
the contact between "jissimilar” and ngimilar" grains)
are shown in relation tc concentration. These data
refer to specimens which were given 8 preliminary
annealing treatment at 1000 oC for 30 minutes. In

Fig 6 the calculated ani oxperimental dependences of the
height of the maximum are shown. In metallo-ceramic
specimens which are not 1in equilibrium the activation
energies obtalinad depend on the time for which the
specimens had besn pralimlnarlly soaked at a high
temperature. In Fig 7 more accurate results are shown
for specimens which had undergone preliminary annealing
for various lengths of time at 1000 ©C, Fig 8 shows

Card the change in hoight, Hpaxo and the width, Bnax» of
3/5 internal friction peaks of specimens made from copper ﬁ///
and a mixture of Cu and Ni powders which had undergone
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67694
S/ L 2h=5-4=16/22
g8tudy of the Internal Fra:tica ir. Metal Ceramic Bodies

reliminary arn.nealing for various lengths of time at

000 ©C. In Fig 9 the depondence of the activation

energy of inter al friction processes on the volume
concentration vl the components foT metallo-ceramic
specimens made from Cu-Fe powder mixtures is shown.
Pig 10 shows the dependence »f internal friction on
temperature for a metallc-ceramic specimen made from a
mixture of Cu and Fe (50%) powders. The specimen was
preliminarily annealed at 1000 oC for 30 minutes;
A - peak for Cu-Cu; B - peak for Cu~-Fe; C - peak for
Fe-Fe. The authors arrived at the follgwing
conclusions. 1) The activation eher height and
width of the peaks of internal friction for specimens of
pure metals and Cu-Ni powder mixtures depends on the
time of preliminary annealing of the specimens, the
activation energy increases with increase in soaking
time and the peak helghts also increase. 2) In Cu-Ni

Card and Cu-Fe powder mixture specimens the activation energy

uw/5 depends linearly on the volume concentration of the
mixtures. 3) The activation energy determined from the
frequency displacement of the peak corresponding to the WV//

=
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S0V/126-8-4-16/22
8tudy of the Internal Friction in Metal Ceramic Bodies

contact between dissimilar grains, depends non-linearly
on concentration. 4) In the curve for the temperature
dependence of the logarithmic decrement for specimens of
Cu-Ni and Cu-Fe powder mixtures, three peaks appear;
two of them correspcnd to the contact between similar
grains and one to that of dissimilar grains, 5) In
powder mixtures where the grain sizes of the components
are approximately equal, the height of the peak corres-
ponding to contact between similar grains varies
approximately in the same way as the contact surfacg of
b

the grains, i.e. according to the expression (1-x)
Card where x 1is the volume concentration.
5/5 There are 10 figures and 10 references, of which 5 are
Boviet, 4 Bnglish and 1 is German.
ABSOCIATION: Khar'kovskiy gosudarstvennyy universitet
(Khar'kov State University H///

SUBMITTED: May 12, 1958
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50V/120-6-0-11/24
AUTHORS: Pines, B.Ya. and Tene Ke-ﬂeng 50\!/1&) ) /

TITLE: Investigation of Internal Friction in Sintered Materials,
IV. Samples of Binary Powders with Non-Interacting
Components: Cu=Moand Cu-W,) \

PERIODICAL:Fizika metallov 1 metallovedenive, 1959, Vol 4, Nr 0,
pp 867-871 (USSR)

ABSTRACT: The present paper 1s jpart ol a series (Ret 1 to 3) dealing
with internal friction (1 f) 1n sintered metals., To study
in greater detail the i f maxima at like and unlike
contacts of grains, the authors 1nvestigated metal-
ceramic materials made of binary powder mixtures consisting
of non-interacting components: Cu-Mo, Cu-W. 1 f measurements
were carried out using a vacuum torsional pendulum
(a relaxator, described in Ref 1). The conditicns and
techniques of measurements were the same as those described
earlier (Ref 1 to 3). The samples were jprepared by
pressing together mixtures of various compositions
consisting of electrolytic Cu (99.99%) powder with
particles of less than 53 u size, of Mo (99.9Yb%) and
W (99.98%) powders with grains of &10 u dimensions,. V(/

Card 1/5 Preliminary annealing of the samjles was carried out 1n
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the instrument itself at 1000°C 1n 10‘“ - 10-9% mm Hg
vacuum; different durations ot this annealing were
employed for different samples. Typical temperature
dependences of + { are shown in Fig 1 (Cu-Mo) and
Fig 2 (Cu-W). The general nature of these curves does
not differ from those obtalined for pure metals and other
binary powder mixtures. in all cases there are two
maxima (A and B) ohtained at certain temperatures
superimpOSed on i f curves r1181ng rapidly with
temperature. The A maximum near 300'C represents
like contacts of grains (1e Cu-Cu) and 1s due to a
relaxation effect (diffusion glide) along the grain
boundaries. This peak 18 also observed in powders
consisting of Cu alone. The B maximum represents
unlike contacts (Cu-Mo and Cu-W) and 1t occurs at
temperatures of 500 to 450°C. No maxima were ol served
corresponding to like contacts between the components Mo

and W; these maxima should appear at much higher
card 2/5 temperatures (Ref 4). Fig ] gives the 1 f curves of
. i-
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and Cu-W
Cu-Mo powders annealed at lUUO.C for 30 min
(measurements at{=~0.9 ¢/s); curves 1, 2 and 3
represent samples with 5, 10 and 25% Mo. Fig <& shows
the i f curves obtained on Cu-W samples with 10% W atter
annealing at 1000°C and immediate cooling (curve 1) or
holding at the latter temperature for 30 min (curve 2),
2 hours (curve %), 6 hours {curve 4). With 1ncrease ot
the annealing duration the magni tude of 1 f at hagh
temperatures is decreased. This may be explaxned by the
diffusion nature of procecsses responsible for the 1t
nbackground', since with increase of duration of annealing
the diffusion processes are slowed down. Measurement of
the i f maxima (A and B) corresponding to like and unlike
contacts of Cu-Mo and Cu-W powders subjected to annealing
at IOOO.C for various lengths ot time are shown in Fig 3
to 6. curves 4, 5 of Fig 3 and curves 1, 4 of Fig 5 show
that the 1 f maximum A 18 depressed by increasc ot the
amount of the second component. This 18 due to decrease

card 3/5 of the contact areca of like grains, 5, which varies as Pf/
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§ = 5,(1 - c2) with the concentration ¢ of the second
component (Fig 7) 1n ngreement with the authors' theory
(Ref 1). On increase of the annealing duraticn the A
maximum is also depressed (cf curves 4 to b in F1g 4 and
curves 5,6 in Fig 6) which 1s due to enlargement of Cu
grains by ncumulataive" crystallizntion during annealing.
The B maximum due to unlike contacts in Cu-Mo rises
with increase of the amount of Mo (ct curves 1 to 3 1n
Fig 3) but it falls on increase of the annealing duration
(curves 1 to 3 1n Fig 4). 1n the Cu-W system the B
maXimum falls with increase ot the amount of W (curves 1,
2 in Fig 5) and rises with 1ncrease of the anneallng
duration (curves 1 to &4 1n F1g 6). All these dittferent
effects are due to the prcl)minary annealing at 1000°C.
This annealing produces good contacts between Cu and Mo
grains in Cu-Mo even at 1000°C and this 1is responslhle tor
the rise of the B maximum with increase of the amount of
Mo. The fall of the B maximum 1n Cu-Mo with increasc of
card 4/5 the annealing duration is due to the contact area being
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decreased (the roughness of the contact gurface 18
reduced). 1n Cu-W mixtures annealing at 1000°C does

not produce yet a good contact between Cu and W grains
and only after prolonged annealing at this temperature
the contact necessary to cause a rise of the B maximum 15
obtained. Lowering of the B maximum ol Cu--W powders
with increase of the second component (W) 1s due to the
contacts becoming poorer, possibly bhecause these mixtures
are more difficult to compress. There are 7 figures and
4 references, 3 ot which are soviet and 1 German

ASSOCIATION:Khar'kovskly gosudarstvennyy universitet 1m A.M.Gor kKogo
(Khar 'kov State lniversity imeni A.M.Gor ‘kiy) H///

SUBMITTED: May 4, 1959

Card 5/5

i)

APPROV :
ED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"




"APPROVED :
FR RELEASE: 0/15/2000 CIA-RDP86-00513R001340920002-0

- X

/P €100 66735
AUTHORS1 Pines, B.Ya., Sirenko, A.F. SOV/20-129-2-20/66
TITLE: Service Time Under load as Dependent on the Applied Stress for

Metslloceramic Iron Samples in the and - Phase

PERICDICAL: Deklady Akademil nauk S3SR, 1959, Vol 129, Nr 2, pp 310-312
(USSR)

ABSTEACT: Introducingly a report i8 made on various previous investigationsa
dealing with this subject. According to S.N. Zhurkov and  ¢cO-
workers [Refe 1, 2) the following dependence of the service time ¥

on the load p and on the temperature T 18 experimentally observed:
Err

e T e kT . In this case Kk denotes Boltzmann's constant,

%’o and X‘ constants of the material, E - activation energy of

the destruction processes the numerical value of which is the same

for some metals with high heat of sublimation. The experiments

described in the present paper wore made with metalloceramic

samplee_(length 30 mm, operating length 20 mm, cross section

3 x3 mm?) which were pressed from fron dust with the grain size
Card 1/4 < 50 p (average ~430/~). Samples of different porosity were Li//

APPROVED :
FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340920002-0"




"APPROVED FOR RELEASE: 06/15/2000

-

CIA-RDP86-00513R001340920002-0

- sl

K NTTERTRARIN

66735

Service Time Under Load as Dependent on the Applied SCV,20-129=-2-2C/+6
Strees for Netalloceramic Iron Samples in the > and )~ Phase

produced, The annealing of the samples is described in brief. Jue
authors determined the service time under load for several camjlics
of different porosity and by extrapolation to the value zero the
value corresponding to a massive sample was determined., The chuarn'e
in service time due to porosity was only some per cents. The
gservice time under load was determined at the temperatures of

600; 800; 900; 1000; and 1100° in a vacuum apparatus at preasures

of ”v10-4 to 10.5 torr and in an interval of loads in which the
service time varied by 3 to 4 orders of magnitude. The results of
these experiments are illustrated by two diagrams. The calculated
and the experimental curves are in agreement at the following
values of the constants in the formula given by 3. Ya. Pines (Ref 4):

P32 Vn
2 e ——
T a giﬁll_ P kT bf/

3 54p at 600, 800 and 900° : C = 5,
p

of = 430 mmz.degree/kg, U; « 52 - 54 kcal/g moly

Card 2/4
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at 10000 and 1100° t C = 5,

numerical
atoms, n
(o]

the destruction processe

4 -phase.

of the alloys under stres

Card 3/4
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u:'- 68 to 70 kcal/g mol. In th

factor of the order one,
- the number of the vacancies,

which corresponds to an initia

coefficient of autodiffusion. Moreover i

ot e J7 N no/k. The values found for the activation energy of

s are in good agreemen
tion energy iron autodiffus

the experiments described here.
s has still to be subjec

| CIA-RDP86-00513R001340920002-0

66735
sov/zo-129-2-2o/66

~« a 450 mmz.degree/kg,

e adbove formula C denotes o

J - the linear size of the
the combination of
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theoretical and experimental investigation. The second disgranm
ghows the dependence of service time oD temperature for different
constant values of p. Above the point of the X - [’-phase
trancformation the servico time increases jump-like. There are

2 figures and 6 Soviet references.
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AUTHORS : Pines, B.Ya. and Sirenko. A.F.

TITLE: The Problem of the Role of Closed Pores 1in Sintering 1in
Powder Metallurgy ﬁ

PERIODICAL: 1Izvestiya vysshikh uchebnykh zavedeniy. Fizika.
1960, Nr 1, pp 23 - 28 (USSRi

ABSTRACT: The variataon of final porosity of n, of a saintered

specimen with initial compaction pressure P was studied
for various sintering schedules. Figure 1 taken from Ref
shows the relationship between the 1nitial porosity Ty

(largely determingd by P) tor & 50 u Cu powder after
heating to 1 000 C and Curve 1 - immediatelv cooling.
Curves 2, %. 4%, sintering for 15. 60 and 240 min.
Minimum Tk 18 found near 27°% "H and for the lowest

lying curve. 4 , 1s about 10°%. The non-monotonic relat-
ionship is due to gas pressure 11 the pores Decrcase
in Ty does incrcase the area of intergranular contact

thus 1ncreasing sintering rate. but also 1ncreases the
number of closed pores which tends to give reduced 2i1ntering

Cardl/h
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