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*variation in the Boundary Solubility of Metals
in the Solid State Under the Influence of Pres-
sure During Compression on All Sides,” M. I.
Zakharova, Phys Faculty, Moscow State U imeni

M. V. Lomonosov, .3 PP
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"Dok Ak Neuk SSSR Vol LXVIII, No 1

Concentration of & solid solution which is the
equilibrium coxcentration for atmospheric pres-
sure varies under action of high pressure during
compression on all sides. It takes from 2 to ' .
several tens of hours to establish concentration
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Zapiski, "
No. 134,

Fis.y No.3 MU1) S Spcimens oo :
3., No. §, 2sSpecimens of alloy
contg. 10% Mg, balance essentlally Al 'were quenched from -
475° into (1) water at 16°, (2) watcr at. 100, 3) a zalt bath!

.at 218 or 300°, or (1) water at 16°, then deformed. Lattice! .
parauteters were detd. after heating {he specinens at 218 . '
or 300° for perdods ux to 110 hirs.  After heating at 218°, the

‘decompn, of the Al-Mg sofld soln, resulted In the formation
of 2 serles of solld solns, having a varying My cantent; the
Rucnchlug rate had no siguificant effect on this decompn,

fter heating at 300°, a heterogencous 2-phase transforma-
ton occurrr n specimens quenched at 16° and deformed;

R homoF- wous transformation occurred fn specimens
quenched 11 a salt bath at 300°; spucimens quenched [n
water a* 10 nud 100° indicated both homogeneous and

-heterogencous trnnslotma(lons.. H. W. Ratlsnann '
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Chemical Abst.
Vol. 48 No. 6
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tn, M’

. Tvestgtie o e ghagemenon of Teveriion Juilig
»ﬁmc‘a nys Zap rsl, Univ. s, A3,

iova No. 134, Fir, No. 8, 107-12(1940)— .
Aoy contg. Cu 3.88, Mn 0.77, Mg 0.62, St

Specimens of

0.60, Fe 0.00%, aud balanve Al were quenched from %‘ .
and aged at (1) 100° for § hirs., (2) 150° for 2 hrs., (3) 200° ..

for 8, 20, or 45 min;, or (4) 218° for 1, 6, or 30 min. Spec, <

mens from (1) and (2) were then heated ot 235, 255, or 275%" - A

, fee perlods up to § ke., aud the Ruckwell hacdness was detd.;
specimens from (3) and (4) were heated at 275° for'periods’
up to 1 lir, and tested. s (1) and (2), the harditess de-

after & short heating period to approx, the hardness'

.- "of the quenched alloy, then Iucreased 1o a_mox, and des
creased egain, In (3) and (4), heating at 278 restlted In
reversion

 —

the alloy to the quenched hardness only“l'l l}{ln: :

was limited to & very short pcdo)(ﬂyin.). H, W,
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in salid 36! _umrmge “duslay n fised cOmpres-
P oy Wy S
}'J Z, Ifiga (H?umr:txm Giato
TMaTovedoniya, Macow):  Zhur, Fiz K_'lu'r:m
24, T14-17(1850).—Tha heating of alloys under predsure
ewusen g shift in the eolid soln. region;- however, this ef-
(;-'t takea place only after prolanged subjection "to pres-
n. Th+ terap. winat be rafed from low to high while -
e ;y&;:v is ‘ué;dt§ pgesfurz' 10 ‘cv,tar:hsh the conen,
equlnl».s') soly b <
ioived sk n2ut dqx:u:h .xp?z? tnf‘grﬁ&.d‘. T‘ﬁf- mmﬂgg
conan. of | hie solid solu. pnder pressure or at atnt, pressure
does 1ot dépend on the alloy compn, withis certatn limits
{-the solute. In..obtained:
pE

15 tent
Mg (1% M’g)-thc pressure (in i:z./sc% pim.} dnd €he
unit ncns of Mg ia the solid gola: in G are | as (oflnvs s 700
- 94, O pnd - 10
106 kx.feq. w1
nr.é axfid G5 AE are:
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ZAKHAROVA, M. I. Prof,

*The Influence of Pressure on Phase Transformations in Alloys," a paper given
at the All-University Scientific Ccnference "Lomonosov Lectures", Vest, Mosk. Un.,

NO.B’ 1953 .

Translation U-7895, 1 Mar 56
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~ Infiuence of pressure on the'eutectold de .
alloy of copper with alug . P arova N
AM.V, Lomonosov te Univ., A w),  Uoklady ‘.‘ )

t
it Nau S.R. U1, 237 R Iva8).—An exptl. study was ] 1
i _made on an alloy of Cu with 12.5%% Al prend, from clectro- -
: fytic metals. The alloy was hpmogenized after casting by
l heating at 850° for 8 hrs. A pressure of 10,000 kg./sq. em. L -
! in compression was exerted on A specinten 5 mm. i diam. . =
i by using a cylindrical dic im a Brinell press. The specimen”

and die were heated together by an elec. resistance furnace.
! The furnace was removed affer the specimen had been at
temp. for 15 min., and the sprcimet was quenched -while
; still under pressure.  The resabling steuctures were examd, , .
! micrmcopically and by the Debye xeray methnd with Cu’
| aud Ni radintfons. Heat-treating remps. of 560-593° guve
[ -a fine-grained, lamellar cutectaid of a and 3. Towups. of
; 900-650° gave a martensitic structure of . Thus, the

eutectoid temp. s G0N 2= 4%, Tests under free compression -
! also gave the ' phase.: Studles were also made of the
! effect of pressure during quenching and during tempering
i ou the decompn. of 8’ to @ and 3. When quenching was
i done without pressure atid tempering wus dotie under pros-
sure, tempering for 15 mji. produced decompr. to o and 3
i at 4%0° and above. At 240" and lower no decompm.
occurred. At 460 -and 480° ull 3 phases were prewent. :
Alter 4 hrs. at 480 decompn. ‘was complete.  When baoth v
quenching and, temperhig ween dong without pressure the

decormnpn. at 400° was as great us that at 400° in the previ-
; ous case. When quenching was doue under pressure and
tcmpc.;rlug without, pressure 3 plinses appeared at 4407, and
o the 8’ phase disuppeared at 46)°, - When botl quenching
| ¥ and teawmpering were dane under pressare, 3 phuses nppested ' :
. . ut 460° FEE A. Gl Guy . i
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- Authors +  Balli, b., and-Zaxharova,,M;'I;'-;_
) ’ M d b e SR S 0 SR 0R A

Title B Iﬁvestigation of ~and properties of Cu-Ni-Fo

:he structure
alloys - -

§ Periodical & Dokl, AN SS5R, 96, Ed. 4, 737 - 740, June. 1954
fAhutract

The structure and properties of ten Cu-Ni-Fe alloys, with -
-varying copper, njckel and iron contents, ware inveatigated. - X
A comparison of the x-ray-analysis results, with the data of T
the measured coeréive force and Curie point, showad that :
nuclel of new phages and non-equilibrium composition are
“formed in the basic ecrystalline lattlics, during the initial
stages of decompodition of the solid solution. - The main role -
in this period is played by stresses of the third order and
- the coercive force reaches values of tens of Oerstedts for
a ma Jority of the alloys. Two referencea, Tables, grapns.

7 "Iﬁst1tutibn ¢ The M. V. Lomonosdv State University, Moscow, USSR
f%E'Phesented by: Academician G. V.iKurdyumov, March 4, 1954

Voslition B- 82533, 2 b o
i : I TS
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yodutie st varhoua o from e to 880, sl the Prsstire
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ZaxuwARovA, M -1 R
- SUBJECT USSR / PHYSICS CARD 1/ 2 P4 - 1222
AUTHOR 7ZACHAROVA, M.I., SOBOLEVA, I.N.
TITLE The Decay of a Solid Solution in Thin Plates.

PERIODICAL  Dokl. Akad. Nauk, 1C8, 841-842 (1956)
Publ. 6 / 1956 Treviewed B8 / 1956

According to N.N.BUJNOV and R.M.LERIMAN, 1zv.Akad.Nauk. S5, ser.fis.¥o 3,

363 (1951) the decay of a solid solution probably takes a different course from
a certain critical depth onwards than in thick samples. In order %0 f£ind this
out, the temperature dependence of the decay of a solid solution of Cu in Al
was investigated in samples of 0,43 0,02 and 0,004 mm thickness. After quench-
ing, the plate-shaped samples were annealed for one hour at 180,200,220,
vs+300°. The decay process was radiographically analyzed from the modification
of the lattice comstant of the primary solid solution. Not only in samplea of
0,004 nm thickness, but also in such as are 0,02 mm thiock, decay develops in

a different manner than in 0,4 ma samples. Domains with different degrees of
oversaturation exist in samples of 0,02 and 0,004 mm thickness after tempering
at 260 and 280° . After tempering at 260° (or 280°) crystal domains with a
concentration similar to the initial concentration {(i.e. with equilibrium
concentration) predominate. In the samples of 0,4 mm thickneas tempering at
260 and 280° causes homogeneous decay, on which occasion the lattice constant
changes steadily. If temperature is further increased, the solid solution has
a uniform concentration at all thicknesses from 0,004 %o 0,4 mm within the en-
tire domain, and the lattice comnstant diminishes by the inoreaae of solubility.
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ZAKHAROVA, M.I.; STETSENKO, P.N.

e g grietic properties and structure of an Fe - V(27% ) alloye.
Vest, Mosk., un. Ser, mat., mekh., astron., fiz. khim., 12 no.5:
bp-52 157, (MIRA 11:9)

1l.Kafedra megnetisma Moskovekogo gosudarsivennogo universiteta.
(Iron-vanadium alloys—-Magnetic properties)
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ZAKHAROVA, M.I.; STETSEFKO, F.N.
v SO
) Puas ' k. un.
Phase transformations in Pe-V alloys. Vest. Mosk.
mekh,, asfron,, fiz. khim., 12 no.5:53-61 '57.

kG

SOr. mtc ’
(MIRA 11:9)

iversiteta.
JKafedra magnetisma Moskovekogo gosudars tvennogo un
e ¢ (Iron-vanadium alloys--Metallography)
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ZAKHAROVA, M.I., KHATAROVA, N.A.
.-—--...{p&lf“"

o s

Inveatigating structural changes duringrr Lfda) gl;aazzazux:;gmtions
in iron niclml plloya. Issl., po zharopr. 8P o 117 n

(Iron-nickel alloys--!etallorgraphy) (Phase rulé and equilibrium) .
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AUTHORS: Zakharova, M.I. and Khatanova ,N.A. 70-3-3-28/%6

TITIE: ‘The Mubual Ortemtation of Crystals of ke o« and O
Phages on the Decay of the Solid Solution in Alloys of -
Iron and Vanadium (Vzaimnaya oriyenttnovkawkrintallov Q-

i g-faz pri raspade tverdogo rastvora Vv splavakh zheleza 8
. vanadiyem)
PERIODICAL: = Kristallografiya, 1958, Vol 3, Nr 3, PP %76 -)378
USSR

ABSTRACT: Fe-7 alloys &b temperatures above 1234 9c form a solid
solution & with & cubic face-centred jattice. Below this
temperature the solid solution decays apd & O phase with the
p - U structure having 30 atoms per unit gell separates. An
alloy of 26% V in Fe was annealed at 975 ¢ and decayed to the
two phases. lonocgyntalline specimens, prepared by heating for
60 hours at 1 350 C and quenching in water were used for X-ray
Specimens of 1 cm dia. were thus converted to
1s and were cut up for examination. ILaue phgto-
graphs were taken after different annealing times at 975 C.

For times of 1-30 hours no changes were evident. After 40
that the nuclei of the O phase were

to the 001 plane of the o« phase. After
to be such that

examination.
single crysta
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AUTHORS: _Zakbarova, M.I. and Khatanove, §.A. 70-3-3-29/36

TITIE: The Substructure of Crystals of the vy Solid Solution of
Nickel in Iron During Polymorphic mPransformation (Sub-
’ struktura kristallov y-tverdogo rastvora nikelya Vv zheleze
pri polimorfnom prevrashchenii%

PERIODICAL: Kristallografiya, 1958, Vol 3, BNr 3, PP %7885)381
Us

ABSTRACT: The investigation of the transformation Y -yy+x in
an alloy of iron with 32% nickel by the methods of X-ray and
microscopic analysis showed that the initial gtage proceeds
following the martensitic type of transformation scheme. In
this the layers of the «-phase are oriented parallel to the 111
iane of the y-phase. Because og the low value of the elastic
limit of the Fe-Ni alloys at 400 , the coherence of the
lattices of the Y- and a-phases is destroyed in the initial
stages of the transformation and the further growth of the
nuclei of the a-phase proceeds by diffusion. In the matrix
round the nuclei a zone of plastic deformation is formed
clearly distinguishable under microscopic investigation.
There are 4 figures and 7 references, 1 of which is Soviet, 1

. German and 5 English.
Card 1/2
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70-3-3-29/36
The Substructure of Crystals of the Y Solid Bolution of Nickel 1n
Iron During Polymorphic Transformation

: darstvennyy universitet
ASSOCTATION: l;;tgsﬁ%.sgg:onosova (Moscow State University
imeni M.V. 1omonosov)

SUBMITTED:  March 22, 1957
Card 2/2

D
k.
4
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s0v/ 126-6=-5-12/%2
AUTHORS: Eﬁﬁhﬂrﬂxufii.;L.,JIgmatovu, T. A. ot Khasanovo, .
TITLE: Investigation of the Fhase Transformatior Y = (y + o.)

in Alloys of Iron vith Fickel (Issledovalr iye fazovogo
prevrashcheniya Y - (v + a) v splavakh zheleza S nikelem)

PERIODICAL: Fizika Metellov i Metallovedeniye, 1958, Vol 6, Nr 3,
pp 475-479 (USSR)

ABSTRACT:  The polymorphous transformutions in alloys of iron
with %0 and 32% Ni are investigated since in spite of the
fact that much work has been done oI the problem of
y = (v + o) transformations in Fe-Ni alloys (Ref 1), the
extreme sbobility of the non-equilibriua state irc these
alloys has so far not been satisfactorily clarified, The
alloys were produced from electrolytic iron and electro-
lytic nickel., After casting, thg alloys were subjected tO
homogenization annealing atolooo ¢ for ten hours, then to
heating for 18 hours at 600°C which was followed by
quenching in water. The single crystalg were produced by
the method of recrystallisation at 1200 Cé after continuous
anpnealinz for 60 hours, crystals of 20 mm< grew in 1 ma
thick plates. The investigations were effected by X-Tay
Card 1/% and microscopic analysis of polycrystalline specluens and
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S0V/12€-6-%-12/32

Investigation of the Phases Transformations y - (y + &) in Alleys
of Iron with Nickel

Card 2/3%

X-ray analysis ol stuatic single cryostols, "The procesy of
polymorphous traasformation wasostudied for isothermsl
heating at a tenperature of 400°C; at this teuperature a
32% Hi containing alloy in the equilibrium state should
contain about 27% of the o-phase, For investigating the

Yy ~» (v + o) tronsformation by X-ray structural
analysis, powder was fi%ed from the homogenized specimen
which was heated at 600 °C for go hours and then subjected
to isothermal amealing at 400°C. The X-ray patterns were
photographed using iron radiation in cameras of 114 cm dia;
the spgcimen dia, equalled 0.4 mm. It was established that
at 400°C the transformation is very slow, Deformation of
the alloys at room temperature does not only accelerate

the process of y to a transformation; deformation of an
alloy agter being subjected to martensite transformation
at -196°C will accelerate also the reverse y to a trans-
formation, At temperatures above the martensitic point,
the initial stage of the y to a transformation proceeds
according to the relations governing the recenstruction of
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: : GoV/126-6-2-12/32
Investigation of the Phase Transforuatior v (v + =) in Allozs
of Iron with Nickel

the luttice In the cenpge of martonsitic bronsformutions,
The forming inter-layer of the y-phuse is locubed purosliel
to the plane (111) of the ¥y Bha“e. Apparently for a
tempering temperature of 400°C the lattice coherence is
disturbed in the initizl stage of transfoimation ,vhich
brings about a braking of the transforuation process.
Further increase in the growth of the nuclei of the
o—~phase is by diffusion; deformation zones are formed
in the matrix around the nuclei, -
There are 2 figures, 1 table and 4 references, 2 of which
are Soviet, 2 English,

ASSOCIATION: Mos&ovsxly gosudarstvennyy universitet imeni
. V. Lomonosova (ioscow State University imeni
M. V, Lononosov)

" SUBMITTED: June 23, 1956 (initially), Feb.8,1957 (after revision).

1. Iron-nickel alloys~—Transfofmations 2. Iron-nickel alloys
! ~-Stability 3. Iron-nickel alloys--Casting 4. Iron-nickel alloys
' --Heat treatment 5. Iron-nickel alloys--X-ray analysis

Card 3/3
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. ZAKHAROVA, M.I.; XHATANOVA, E.h.
Investigation of structural changes in Fe-¥i allo.yl' dmting ;Iiw
polymorphic { <> ¥+ok transformation. Isv. AR bSb:in:exl-é.”z.

1.Moskxovskiy gosularstvennyy universitete im.
(Iron-nickel alloys)

K.¥. lomonosova.

CIA-RDP86-00513R001963610011-3"

APPROVED FOR RELEASE: 09/19/2001



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963610011-3

o [ S R T ~;§§ B 938 s S e R s ] SRR SO R B e B B S R e
: SR AP S T T M N e - e ...

ZAKHAROVA, K.I.; VAN KHUA-FOU { Wang Hua~fou); ROGOVA, R.N.
Investigation of austenite decomposition in menganese steel, Izv,
AX SSSR, Ser. iz, 22 10.,10:177-179 O '58, . {MIRA 12:3)

1.Moskovskiy gosudarstvennyy universitete im, M.V. Lomonosova,
. (Austenite) )
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AUTHORS: gakharova, M. I. Ignatova, I. Ay 20-119-3-27/65

“Gemenove, L. A., Khatanovs, N. A.

TITLE: An Investigation of the Phase Composition of Iron-Vanadium
and Iron-Chromium Alloys (1ssledovaniye fazovogo sosteva
splavov zheleza, 8 vanadiyem i sheleza 3 khromom

PERIODICAL: Doklady Akademil Nauk SSSR, 1958, Yol. 119, ¥r 3,
pp. 498=500 (UgsR)

ABSTRACT: Though there is 8 domain of the g-phase in the utate

£ the alloys in question which passes over into
£ solid solutions of the a-phase at > 1234°C

for Fe-V-alloys and at 820°C for Fe-Cr-alloys, thege trans-
formations are assumed to be more complicated, because
these alloys are transformed rapidly in the single-phase
region of the o- as well as of the a-phase. Thus the
brittlenesa occurs very obviously after annealing 8%t
400-5500C in these alloys that belong to the pingle-pheee
region. The plasticity is here reduced to 2erd, by this
their practical applicability is restricted. According to
references 3 and 4 a solid solution rich in chromium is

Card 1/4 assumed to precipitate at low annealing temperatures. An
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An Investigation of the Phase Composition of Iron-Vanadium 20-119-3-27/65
and Iron-Chromium Alloys

modification of the properties which does not correspond to
the single-phase structure of the solid solution was
observed also above the transformation temperature from

o- into the a-pkase (ref. 6,7). It is difficult to be
explained by the atomic regulation which 1is assumed at low
as well as at high temperatures by several authors (ref 7).
In the present paper the gtruocture of the alloys in
question was to be investigated after a heating between
1400 and 600°C with quenching in water. The investigation
was carried out by means of X-ray diffraction methods in
the polycrystal and by means of microscopical analysis. The
alloys were homogenized after casting at 13000C from 20 to
100 hours and inmediately afterwards quenched in water.
gtructure of tha iron-vanadium~-alloys. The radiographs of
the powder obtained by mecans of a file were taken with a
chromium radistlon. After a homogenization at 13000C these
alloys are (with a vanadium content of 28,5-74 %) not
single-phase, but two-phase. It was proved microscopically
that on a background of the crystals of the a-~phase
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An Investigation of the Phase Composition of Iron- 20-119-3-27/65
Vanadium and Iron-Chromium Alloys

(hardness~~ 250 }cg/mm2) crystals of another phase with a
hardness three times greater than the firat mentioned
become visible. The content of this last phase increases
with increasing vanadium content. The radiograph confirmed
this: 2 systems of lines appear on it. The other phase is
denoted as p-phase by the authors. The content of the
phases was detemnined in the case of different vanedium
contents. The two phases still existed at temperatures .
above 1150°C. In the case of annealing at 800°C the alloy
with V-content of 28,5 % consiste of the q-phase only. From
43 % V on it consists of o- and Y-phase. In the case of
annealing et 600:C and 49,5 % V it consists of the U-phase
only. Thus the course of the phase transformations in more
complicated at & vanadium cantent of 28,5-T4 % between 1400
end 600°C, than described by the phase diagram in
publications, i.e.

(@t B) --» @~~>(&td)--3 0
Chromium-iron-alloys. After the same treatment the
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microscopical and radiographic investigation showed that

the alloys with 35, 42 and 48 % Cr consist of the a- and
B-phase crystals in the case of annealing at 1300°C. The
amount of the B-phase decreases with dropping temperature
(figure 1,2). 1In the chromium-iron-slloys with 35-43 % Cr
the phase transformations consist of a polymorphous
transformation of the 0= into the a-vhase as well ag of

the a- into the f-phase, exactly as it was the case with
the above mentioned vanadium. .

There are 3 figures and 7 references, 2 of which are Soviet.

Moskovskiy gosu&irstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

November 12, 1957, by A. A. Bochvar, Member, Academy of
Sciences, USSR

November 12,1957
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Phase Transformations in the System Iron-Vanadium

conditions for the formation of this new (B8) phase,
The quantity of a-phase in the 47.7 and 27% V alloy
was found by Nechvolodov's method to be 35 and 10%
respectively. The magnetic properties of the low- and
high-vanadium alloys snnealed at 1350 ©C for 60 hours
are shown as functions of temperature in Figs 3 and 4,
Tespectively. The work shows:that:shere ars two
polymorphic changas (fi-a and a-¢) in the Fe-V alloys,
both proceeding slowly in the 1000-1300 °C range. The
) g-phase has a Curie point of about 200 oC and
Card crystallizes in a cubic face-centered lattice.

2/2 There are 4 figures.

ASSOCIATION: Otdeleniye stroyeniya vashchestva. fizicheskogo
fakul'teta MGU
(8tructure of Matter Department, Faculty of Physics,
MGO)

SUBMITTED: March 28, 1958
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80V/48=23-5-23/31
prcvrsohchoniy v splavakh

Seriys fisichesksys, 1959, Vol 23,

18°(7)
AUTHORS: Zakharova, M. I, Mogarycheva, I. B.
TI‘fLE: ' Investigation 62 the Fhase ‘rrmifonntionl in Oopper - Tin
cee - Alloys Issledovaniye fasovykh
nqd'-olovo
PERIODICAL:  Izvestiys Akadenii neuk SSSR.
. ., x5, pp 64} - 645 (USSR)
It is mentioned by way of

ABSTRACT:
.. investigations had dealt

an introduction that
with the decomposition of oversaturat-
ad solid solutions. The subjeot of

several earlier

the present paper is the eu-

tectic transformation and the phase sransformation B4 + .

Reference is
goncerning the
in the p phase, and the
with 25 - 28% tin. The
copper alloys with 255

then made to two papers
disordered position of
orderesd position of
investigation under review deals with

%y 27

by Isaichev and EKurdjyumov
atoms at room temperature
atons at 700°C,

tin.

% and 30.5% The samplen are

monoorystals which are investigated immediately after snneale-

ing st 700°C, In addiion,
the copper alloys with 32,

Card 1/3
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s general investigation was made of
6% tin, and the
4 %o the eutectic sransformation at

alloy with 27.86 tin’
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Investigation of the Phase pransformations in Copper - 507/48-23-5—23/31
Tin Alloys

350 and 400°C. An alloy with 25.54 tin was used to investigate

the phase transformation f-»f + & at 550°C. Investigation meth-
ods applied were the diffraction of X-rays in monocrystals, the
crystel vibration and the monochromatic emission of molybdenum.
The results are explaincd on the strength of roentgenograns and
Laue diagrams. Ficture (Fig 1) shows the beginning of separa-
tion of the g-phase in the alloy with 25.50% tin. Also the de-
composition of the g phase in the alloy with 30,54 tin is dealt
with. In these jnvestigations, the phase trangformations are
jnferred from the jocation of the diffraction maxima. For ex-
ample, the diffraction pictures (Figs 2 and 4) of the alloy
with 27.6% tin, taken at various time intervals after the therm-~
al treatment, are ghown, and the progressive phase transforma-
tion is investigated thercon. The gutectic transformation is
investigated in the same way and described with o number of
pictures. There are T figures and 13 references, 6 of which are
Soviet.
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Tin Alloys

ASSOCIATION: Kafedra fiziki tverdogo tela Fizicheskogo fakul'teta Moskov-
gkogo £08. universiteta im. M. V. Lomonosova (Cheir of the
Physics of golids of the Physiecs Department of the Moscow
State University imeni M. V..Lomonosov)
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~wer Y, Investigation of the Matrix Structure During the Ageing Process in
High Mangenese Steel and Aluminium Zinc Alloys."

Moscow State Univ., Faculty-of Physics, Moscow, USSR.

paper submitted for 5th Gen. Assembly, Symposium on Lattice Defects, Intl. Union of
Crystallography, Cembridge U.K. Aug 1960.
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S/180/60/000/OOS/020/035
E111/E135
AUTHORS: Van Kmna-Fou, and Zakharova, M.I. (Moscow) {

TITLE: Tnvestigation of Substructure" in the Decomposition\of

A s —

the y-Solid Solution in Manganese Steels b

PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No. 5, PP 167-170

The authors describe their jnvestigation of y-solid V//
in steels with 1.77 and 12% Mn and
after holding ab 750 °C., X-ray —
single crystals with mixed
Mo and Fe radiation was uged, gupplemented by magnetic
measurements. Single crystals were prepared by recrystallization
after 5% extension. Heating of gpecimens for recrystallization,
hardening and prolonged tempering was effected in evacuated
quartz capillaries; galt baths were used for tempering for a few
seconds. Fig.l shows patterns from the low-Mn (top) and high-Mn
steels after various heat treatments., The work showed that in the
initial stage of ageing ab 750 ©°C redistribution of dissolved
components of carbon and manganese takes place. In the low-
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Investigation of Substructure in the Decomposition of the Y-Solid /
Solution in Manganese Steelg

Plastic deformation of unchanged regions of austenite and
conversion of g single into a polycrystal, In the high-mangane ge
steel disorientation of matrix blocks occurs in the initial
stage of ageing,

There are 2 figures and 4 references: 3 Soviet and 1 in

Acta Crystallograficaf,

SUBMITTED: February 9, 1960
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AUTHORS: Zakharova M. 1. and Van Knhua-fou
TITLE: ' Investigation of the Decomposition of Super—saturated
Solid Solution in Manganese Steel \
PERIODICAL: Fizika metalloV i metalloVedeniye, 1960, Vol 9, Nr 2,
PP 236 - 242 (USSR)
ABSTRACT: The authors pomnt out that in spite of much work the
role © ndividual factoxrs in alloy hardening is not
P their in\restigation of the (/
olution| ina o
t C.

1.2% c steel 2at%§5
ture above C consists ©

decomposes on Jowerin
precipitating carbides -
used. X~ray ’inVestigations
100 € an austeni

12% Mn,
Its struc

The Girie point he steel rises f
C when tempering time i8 increased from 1/2 to
the authors attribute this to
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Investigation of the Decomposition of S%%%%(ggéarated Solid
Solution in Manganese Steel

manganese~atom movement in the austenite lattice. For
studying in detail structural changes in the first

stage of decomposition X-ray diffraction with mixed and
monochromatic radiation was used on single crystals
(prepared by recrystallization of 5% elongated specimens)
at 1 100 C in evacuated quartz tubes. A special

holder fixed the crystal to the goniometric head.

Figure 1 shows the diffrac hardened
single crystalsj gigures 2.4 those from single crystals
tempered at 750 c for 2, 20 and 180 min, respectively.
Figure 5 shows individual regions of a series of patterns
obtained when the crystal temgered at 750 °C for 2 min
was rotated through 1.5 -~ 3.0 up to 25 ., Some of the
patterns include small bow-shaped lines and the authors
discuss these in terms of the reciprocal lattice

(Figures 6, 7). On the pbasis of their analysis of the
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and block effects ; hey conside .
L ! ! disorientati nucleation
initial solid Solution does notlz:cﬁf blocksféf the
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s/126/6o/010101/008/019
E111/E335
AUTHORS : Zakharova, M.I. and Van Khua-Fou %
\

TITLE: Investigation of E:rectoidal Transformation in
Austenitic Steels\ P60

PERIODICAL: Fizika metalloVv i metallovedeniye, Lgiﬂ, Vol.1l0,
No. 1, pp 70 - 7%

TEXT: The authors maintain that in spite of the numerous
investigations of the eutectoidal transformation its initial
stages need further study. They report their work on the
transformation in a steel with 12% Mn and 1.2% G and one with
1.77% Mn and 29, C, using X-ray analysis of poly--and single
crystals. For the 12% Mn steel the investigation was carried
out after tempering at 670 °c. The authors discuss the
épatterns obtained and calculate stresses, crystal size and
 1attice deformations. Fig. 1 shows the pattern from a single

crystal after hardening and tempering for 3 minutes; Figs. 2
and 3 after tempering for 14 and 40 minutes, respectively. A
conclusion from the results is that the sequence of alpha-
phase liberation is different at the same temperature in a
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E111/E335
Investigation of Eutectoidal Transformation in Austenitic Steels

Polycrystal and a single erystal; after carbide liberation in
the former, before it in the latter, The 1.77% Mn Steel was
investigated after tempering; for different times at 700 °c and
at 500 “C on Polycrystalline Specimens, The work shows that in
the initial stages redistribution of carbon occurs; for carbon-

temperatura, There are 3 figures and 2 Soviet references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im.
M.V. Lomonosova (Moscow State University im.
M.V. Lomonosov)

SUBMITTED: February 11, 1960
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5/126/60/010/004/009/023
E021/E406

AUTHORS ¢ Zakharova, M.I. and Yeliseyeva, I,I. }ﬂ p7

R ] N
TITLE: Study of the Initial Stages of Ageing of Aluminium-Zinc
Alloys :

"PERIODICAL: Fizikaqzetallov i metallovedeniye, 1960, Vol.1l0, No.4, !

pp.560-563

TEXT The aseiné\of aluminium-zinc alloys of single and polycrystals

was investigated by X-ray analysis and by qtch figure techniques,

The starting materials were AB 000 (AV000)N\’aluminium and 99.8% pure /
zinc, The single crystals were prepared by slowly cooling melts of

the alloy, Fig.l shows an X-ray photograph of a single crystal of
aluminium - 10% zinc alloy after natural ageing. The presence of
streaks indicates the formation of areas rich in zinec. Single
crystals and coarse grained alloys were also polished
electrolytically and chemically etched, Etch figures increased
with increase of zinc content from 5 to 15%. After two days ageing
at room temperature, the etch-figures were uniformly distributed
within the grains. After five days natural ageing in individual
crystals of the aluminium-10% zinc alloy, the etch figures were
arranged in parallel lines (Fig.2). The uniformity of the etch
Card 1/2
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Study of the Initial Stages of Ageing of Aluminium-~Zinc Alloys

figures depended on the orientation of the grains and the time of
ageing., After seven months ageing, the/etch figures were
distributed uniformly in all the grains\ orming a network with an
angle of 70° (Fig.3), After 50 hours ageing at 150°c, spots appear
on the Debye rings corresponding to (311) reflections. After

255 hours, the intensity of these spots sharply increases and
streaks appear in a radial direction across the Laue maxima.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni
M.V.Lomonosova (Moscow State University imeni
M.V.Lomonosov)

SUBMITTED:; February 11, 1969
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" AUTHOR: Prokoshkin, D. A. mn M, I, :

' ORG: Metallurgy Institute im, A, A, kov, Acad

motallurgii Akaderdi nauk SSSR) Baykov, eny of Soiences, SSSR (Institut |

i
¢ TITIEs I

phase diazszomd soctions at 600 and ?750°C of the molybdenun~titanium-zirconium ;

i

j

i

|

i

SOURCEs AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 3, no. 1, 1967, 87-93

TQPIC TAGS: molybdenum alloy, zirconium alloy, titanium alloy, alloy phaso diagram

ABSTRACT: On the basis of x-ra
y and microstructural analyses
gmﬁssggt;ﬁgyitagthggqugzchmg 1‘1-:::1 the equilibrium szate :gd"l;g l:nugorénggié’ogsséa i
temperatures of the phase dia f the Mo-Ti- ;
tem were constructed. A sizable re 3 ony ox : A
. glon of a B solid solution, extendi |
from the Mo-T4 system to tho TeZp o rlon of hotoraponman Y |
- ystem and bounded by a regi f het :
state of the alloys on the side of the Mo=-Zr 4 3 in tho secticn vt !
-ir system, was found in th tion & °
; c(,;agh Fig. 1). The region of heterogoneous state of’tho alloys ocmgeﬁe: ;::lltvff'g ‘
3 ° co:;e:ﬁ:agi:n triangi.:iard i,}::otrudes toward the titaniwm corner (see Fig. 1). |~
: Unmixing olid so on o two solid solutions occurs at = tomle
content of Mo in Zr and 61 at ™. P
. . 0 three~phase regions, By + fo + & +
B2 + 5, exist inside the heterogenecus region. The & phase m:‘t’.om%s uplzto 13‘:g.a$ i
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[Soiild-state physics] Pizika tverdogo tela. Moskva, lzd-vo Mosk.
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Investigating the system niglt:itﬁe; mglﬁ;g?nno.%o?iég}n
Izv. AN SSSR. Otdo tekh. na . . (MIRA 14:8)

Ti-hg ‘Gl (Niobium-molybdenum—ohromium alloys--~lMetellogr aphy)

(Phase rule and equilibriwm)
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ﬁ AUTHORS ¢ Zakharava, M.I,, and Mogarycheva, I.B. (Moscow)
- TITLE: Ageing'of a copper-tin eutectic alloy

% PERIODICAL: Akademiya nauk SSSR. Izvestiyh, Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo,
no.6, 1962, 147-149. : '

" TEXT: An investigation was made of the structure of single
' crystals of alloys of copper with 27.8 and 25.5 wt.% of tin,
together with hardness determinations on polycrystalline specimens
(27.8 wt.% Sn) both after hardening and'during natural ageing. !
The micerohardness of the polycrystalline specimens increased from
.. 200 to 450 kg/mm2 during two years of ageing. To elucidate
structural changes causing this increase in hardness, three -
. single crystals with 27.8 wt.% Sn and one with 25.5 wt.% sn’ were
- examined after ageing for 40 days, 8 months and 3 years. The
. single crystals were prepared by a siow crystallisation from the
- melt followed by a homogenising treatment'at,6oo'°c for 26 hours.
. Mixed and monochromatic Mo radiation were used for the X-ray
. gtudies, The results obtained indicated that during natural

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963610011-3"
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[} t
agelng. separation of dlspersed crystals of b-phase and the
*. deformation of the matkix take place. The latter causes work -
hardening of the alloy and ah increase in the microhardness,
" There are 3 figures, !

&

| SUBMITTED: June 13, 1962
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AUTHORS:  Zakharova, ileI., ifogarycheva, IeBe, and Khatanova, NeA.
k—__——"____/

TITLE: Structure of the matrix during the initial stages of de-
composition of the solid solution

SOURCE:  Akmdemiya nauk SSSR.  Institut metalurgii, Issledovania
. po zharoprochnym splavam, v.8. 1962, 27-31

TEXT: X-ray and mioroscopic examinations of various Al alloys and
Mo steel during the initial stages of decomposition show that at
2189C of the Al-1.25% Si solid solution there is a generated stress
not relieved by thermal relaxation, and the matrix Is subject to
plastic deformation. This is exhibited on the X-ray diagram by
asterism and fragmentation of the Laue maxima for the solid solut-
ion. The same alloy, annealed for 10 minutes at 218%, shows slip
bands under the mioroscope, and disintegration of monocrystals into
smaller structural blocks. ‘Two slip-band systems, intersecting
with each other at a 70° angle are observed under certain condit-
ions. Essentially the seme microstructure is observed in an Al -
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Structure of the matrix during the initial...

10% Zn alloy after natural aging for 7 months, and in gteel contain-
ing 12% Mn and 1.2%C after annealing for 5 sec. at 670C; electro-
chemical etching shows that the nature of the miorostructure re-
mains unchanged to a considerable depth within the alloy. As all
three alloys mentioned have an f.c.c. lattice, the slip plane being
(111), it is assumed that the appearance of two slip-band systems
intersecting at 709 is associated with nucleation on the (111l) and
(1TT) planes. There are 3 figures.
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AUTHORS 3 Prokoshkin, D.a., and Zakharova, M.I.

TITLE: The isothermal section at 1200°C of the phase diagram
for the system niobium-molybdenum—ohromium .

SOURCE: aixademiya nauk SS3R. Institut metallurgii, Issledo-
vaniya po zharoprochnym splavam. v.8. 1962, T70-74

PEXT:. Alloys of the niobium-molybdenum-chromium gystem were

tempered at 1200° and subjected to a series of microstructure,

x-ray, and hardness studies; the results are summarized in the

form of the isothermal section at 1200°, and of graphs showing the
veriations in the lattice parameters of the various phases as a
function of the Cr content. The solubility of chromium in niobium ~
at 1200° is 11% (all percentayges given are atomic), that of Nb in

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963610011-3"
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Cr is 24, In the binary Mo-cr system, all alloys containing 10-15%
Mo consist of a Single phage with g b.c.c, lattice, In the ternary
system Nb-Mo-C‘r, all alloys fontaining above 50% Mo are composed of
2 single phase with a b.c.c. lattice, designated ag the d () phage,
Another Single phase With a narrow range of homogenelty ig confineqd
within the points 62-68% ¢y °n the 0% Mo line and 11% Mo op the 61% \/
Cr Lline; the Structure of the phase corresponds to that of the —
intermetnllic co 2y and it is desimateqd as the Phase,

1 in the Nb-rich ang the Cr-rien corners of
There are three two~phage

P+§ ang A+ P4 There
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5/186/62/014/0042012/017
E193/E383 o

AUTHORS: ' Egﬁharova. M.I. and Amosov, Ye.M.
/"_——-——__. . .
TITLE: A study of the transformation of the p-phase in the
copper-beryllium system by
! 1
PERIODICAL: Fizika metellov 1 metallovedeniye, v. 14, nos &, @ ..

1962, 559 - 563 . - - : | \/
TEXT: The object of the present investigation was to study’ E: //
solid-state transformations in the 9.34% beryllium-copper alloy . 1.4_'

by X-ray and metallographic analysis. Both polycrystalline and .
single-crystal specimens were used. The results are summarized
below. 1) The p~-phase, stable ,at 855 - 890 %¢, could not be :
retained by quenching. Polycrystalline specimens, held at 870 o
for 5 hours and water-quenched, consisted of the y-phase witho 1
a lattice parameter of 2,718 A. On subsequent ageing at 500 C |
the a-phase was formed, the intensity of the X-ray lines producedi
by this phase increasing as tho ageing time increased from 3 min
to 7 hours. Examination of microsections revealad that the ‘,
a-phase particles were formed first at the grain boundariesj :
after l-hour ageing at 500 °C the a-phase precipitates could be Coa
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Y=phase, in which the pProcess of preci
Pitation of the a-phase had

begun., 3) S1ip on the (110) and (112) planes took placg in’
gater-quenched, single-crystal Specimens; Thig was accompani ed

Y the formation of atom aggregates with destroyed periodicity
::iChé gnisubsequent ageing, became crystals of the a-phase,

-ented in accordance with the principle of

There soq 7 Piguroar pri Ple o structurai conformity,
ASSOCIATION: Moskovskiy gosudaratVennyy universitet ip, M.V,

) Lomonosova M ' : :
gEE§I£$ED: April 13, 1;63800w tate Univerasity im.M.V.Lomonogoy)
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xhatanovh, K. A.

e of solid golutions dependent
nd heal treatment

DL
AUTHORS: 7akharovéy M. Loo and

tigation of the gtructur

TITLE: Inves
on crystallization conditions a
PERIODICAL:' Akademiya nauk SSSR- Izvestiya- seriya fizicheskay?, v. 26,
: no. J 1962, 345 - 348
pExT: The change in ghe block gtruciure of the matrices #ith phase
transformationsoof A1-S1 and A1-Cu alloys was investigate . After veing
o°c, single crystals of &% a1loy of A with 1.25 81 were
C ice constant changed‘from.A. 380 to . v )
aries were clearly
i n e blocks
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s/04a/62/026/oo3/003/o15
Investigation of the structure... B159/B104 :

showing that the blocks are disorientatgd by 4'. The disorientasion after
5 min is 6'. After an annealing at 280 C for 10 min the blocks %urn, and
after 20 min the orientation of the blocks in a cerystal increases.
Consequently, the formation of the second phase from & solid solution of
Si in Al causes a disorientation of the blooks. The structural changes
are irreversible. Al alloys with 4 per cent by volume of Cu have a band
structure under the same crystallization conditions, and the crystals
consist of a multitude of minute blocks. After 20 min annealing at 218°C
the distance between some of the reflected maxima increases, while another
group of maxima remains unchanged. After annealing times of 20 - 60 min
the samples again show the sane picture as immediately after quenching.
Consequently, after the coherent bond between the newly formed material
and the matrix has broken, the disorientated blocks return %o their
initial position. However, §his elastio disorientation has a local nature
and covers the total crystal wolume non-uniformly. The degree of in-
homogeneity is determined by the substructure of the initial orystal of
the solid solution. There are ¢ figures and 4 references: 3 Soviet and

1 non-Soviet. The reference to the English-language publication reads as
follows: A. Guinier, J. Tennevin, Acta crystallogr. 2, 133 (1949).
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ZAKHAROVA, M.I.; MOGARYCHEVA, I.B.

in the Cu - Sn
Fiz,met.i metalloved.
(MIRA 1636)

1s
Changes in the structure of Y" -phase crysta
systgm during the process of naturel eging.

15 no.4:538-543 Ap 63,

; Moskovsidy gosudarstvennyy universitet,
1. Hoskovelsy g(Gopper-‘t.in alloys—Metallography)
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metat crystal, ailoy orystal, thermo-

-
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TOPIC TAGS: metal gtructure, alioy structire,
;nechanicai troatment. alloy harduming, zinc, Rluminura, plastie deformation,

| martensitic transformation, nicke} allo ) ) 5,
_mar fransf L___.l}

i

. i

. E " ABSTRACT: Thormomechanical (reatment 18 widely used for improvicg the properties
. of metals and alloys, particularly for iacroasing motal and alloy strength. The preszent ; :

|
1. srilcls conaiders the resulting stuctaral varietions for both alloys ard pure metala. '
i S oxin erwstnl orTientation mAY be measured by means of elactron ;picroscopes aed .- g

1 LT vasei—y - ¥ ] o h
anaclal X-ray methoria, hutl the DAL reswis a8 sttgi-ed hy X.ray s_t_m_ﬁes oi singie
e hed | First, a pure metal was invegtigated. Oligso e

- v 2 % ever analwalia NriQT g«‘%
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1| acomsstoxm: ariossest

“andlysis ghiowed that mecr and ratero-blacks were formed after 12% elongation, v?ix)ﬂe;, ,
redigtrivution of micro-blocks could de observed after annealing at 450C for 2.5 g
nours. Omiy local redistribution occurred after 10 more hours. The “ests porformed
' resulted In homogeneocus polygoni:ation whed ibe aluminum was gtretc ved 12%: no change
~ wasg obgerved after snnealing at 630C for 70 hours. Thermomechanical treatment of :
alloys shoald lead to even higher lardening thar in pure metals due to phasa tranaforma-=
tinns. L.B. Maksimova and I, N. Bogachav showed that high-temperaxre plastic de- |
formation. 88 well as cold defoermation Tickel alioys, leads to an increase in austenitic
stabiitty These mithors, 30 wol: 2s L.8. iershova_lﬂdid not investigite the structure !
but they noted inat disintegration of 1he blocks results in atabilization hy preliminary
plastic deformstion. Only cirect inv esiigation of the ¢rystal structur? of tre tnitial solid
< ttamg will alarify why low piastic deformaticn of many siloya activates merteasitic

cransformation, while high prelinirary delormation stabilizes ihe in'tial phase.
Conpeiusatiy: ¥ hullding! the tiTLelure of the tnitial solid solution, {t 18 poasible W
control phase transformations and variation of properiiée a3 requirest. iz AT
has: 1 figure. .
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ACCESSTON NR:  APLO39Z53 5 /0032/60,/030/006/0121/0T2k
':AUTHORSz ﬂgg}_c_k}grqua,n Mo I.; Khatanova, N. A. '

‘TITLE: Investigation of the substructure of single crystals by the x ray focusing
mathod

",SOURCE: Zavodskas;a laboratoriya, v. 30, no. 6, 196L, 72172k

'TOPIC TAGS: crystal substructure, x ray focusing, microblock, macroblock, gonio=-
‘metric measurement, aluminum alloy, angular disorientation, polycrystalline
‘specimen, metal annealing, metal tempering, microscope UMV 1100 !
i;ABS'IL‘R.&.(’,T: The authors used the method of A, Guinier and I. Tennevin (Acta Crystal, °
2, 133, 1949) to study the disorientation of a specimen of alloy during thermal or
mechanical treatment. They measured the angular disorientation of a block to an
‘accuracy of 10 seconds. The specimens they used had cross sections of the order of

1.2 cif. The thickness was determined by the atcmic number of the alloy-forming

ielement. For Al this is 1-2 mm. Goniometric measuraments wera made ou specimens
?:obtained from originally polycrystalline blocks by sending the latter through

: raddiei 2i‘\.xrnaces at a speed of 10 mm/sec. The results of exporiments on & block
- Lar .
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‘of monocrystalline s0lic soluti ' |

: . : on of L% Cu in A1
éggéogogfzﬁhg specimen tempered at 5505 was foundazg giv.‘?g. i’lz‘geangular $isorien-
6 days it °§§séfh° velue increased to 19241, arter 3 days it ras pogor "8 2
;- was 2956'. Orig. art, has: 3 figures and | fonﬁlas was 2920', and after
s ; ) -
;ASSOCIATION: Moskovskiy gosudarstvennvir s : |
'Stata University) .V gosudarstvenny¥ty universitet im. M. v, Lomonoscva (Moscow -
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i"ACCESSION MR: AP3004276 $/0126/65/019/001/0145/0L47 ijS

| AUTHOR: Bykov, Vi M. Rudenks, V. A.; Zakharova, M. L.

et sy Py AR ek

» TITLE: The redistribution of dislocations in a molybdenum single crystal by
i annealing gg ‘}Q ) 1&

‘SURCE: Plaika metallov § metallovedeniye, v. 19, na. L, 1965, 143-147

“TOPIC TAGS: dislocation cedistribucion, subgrainboundary, molybdenum single
il erystal, vacuum furnace, slip plane, subgrain fragmentation, dislocation rosette,
1 pickling pit, vacuum annealing, lLittice defect

STRACT S & study has beer made of the redistribution of diglocations and the for- - .
mation of subgrain boundaries in the process of annealing a sample of wonocrystal- |
Line molybdenum produced by electron-beam smelting. . The groups of dislocations
ace udually arcanged -in-the form of a dislocation “rosette," under the influence
‘of concentrated local plastic deforwations . In cast metals, local plastic defor- '
‘mation can be produced by the presence of submicroscopic pores which develop during
thé«métalgcqclLﬁg;ggtig§,w<&gge%1ing of the mentioned samples at temperatures of

1,500 and 2,000C results in 2 redistribution of the disiccations, -Some of the -~ =
tatter shift to the boundaries of the subgrains and are-absorbed iy them. Others
Card o L2 T s I T ,
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:.“c0ﬁtr£bute to the farmation of nesw dislocation bounda'ies with*n the suhgrains..,

t The xnteraction ‘between -the ‘dislucation grids. and wallg located -{n different - e
planes results in the fragmentatlon of the old gibgrains into smaller blocs. 'me
formation of new subgrain boundariea alsc reveals intermittent and staggered
~~sh££ts aE dislocations‘ : Orf.g. art “hast 7 photomicrographs. i

fAssocm'nzoa' - uone

Lere,

"St}BiIT‘EB ezspre!.
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ZAKHAROVA, M.I.; TUMAN'YAN, Yu.A.

Determination of the mutual orisntation of crystals im =clid
solutions of Ge in Al and precipitating germanium crystals,
Vest, Mosk.un, Ser. 3t Fiz,, astron. 20 no.4:50-55 Jl-4g '65.

(MIRA 18:12)
1. Kafedra fiziki kristallov Moskovskogo gosudarstvennogo
universiteta, Sutmitted April 26, 1964.
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*[TACC NRi APGO15772 ( ,q) N } SOURCE CODE: un/0048/66/030/005/08os/'oETz
" AUTHIOR: Zakharova, M.I.; Mogarycheva, I.B.; Khatanova, N.A. ‘___,:., T
o e T VORI —— ; - l

ORG: Physics Department, MOSCOW State University,im 1.V .Lomonoscv (Fiziches!.iy ;
fakultet Moskovskogo gosudars tvennogad universiteta) (b i

\

) ITLE: gavestigaté?n of the ig;tial stages of decompositionof the solid solution in !
__J.—C_u'k. \r nd Cu-Be-Ag alloys /Report, Fifth All-Union Conference on Electron Micrgscom}

held in Sumy 6-8 July 1965/

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966, 803-812

TOPIC TAGS: aluminum base alloy, copper base alloy, solid golution, thormal docompod 14
tion, electron microscopy, electron diffraction, x ray diffraction

ABSTRACT: The changes in structure occurring incident to thermal-aging decompos ition
of the supersaturated solid solutions in Al + 3 4 Cu + T Ag and Cu + 1.6% Be + 1.9%
Ag alloys (the porcentages are by weight) were studied by electron microscopy, electrom
diffraction and x-ray diffraction (singl /Erystnls) techniques. Most of the report 1is
devoted to the results obtained for the g%uminum—base alloy. The decomposition of the
aluminun-base alloy was studied at_aging emperatures of 130 and 218°c. The initial
stage of decomposition at 130° is the zonc stage, which is most clearly evinced after
two days of aging. 'The electron micrographs of the aged alloy disclose spherical zones_
(diameter about 60 A) and lamellar Guinier-Preston zones (transverse dimensions of 100 |

l Cord 1/2
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ACC NR: AP6015772 o
to 200 ﬂ). The former are enriched in silver; the latter - in copper. The crystallo-
graphic and other procedures employed for estimating the zone dimensions are described,
A table gives the vulues of the spherical and Guinier-Preston zone dimensions as esti-
mated from the x-ray diffraction and olectron microscopic data for specimens aged for
2 days at 130° and for 30 min, 5 hours and 15 hours at 2180; the agreement is generally
satisfactory. The same thing is true of the identified ©' and 7' phases (the phases
were ldentified by plotting the reciprocal lattice and 0'-phase networks). Tho data
for the ternary alloy are compared with the analogous data for the binary Al + 3% Cu
alloy, obtained by Hardy and Hill (reference cited in Russian translation) and some
significant differences are noted. The decomposition of the solid solution in the

Cu + 1.6% Be + 1.9% Ag alloy was studied by similar techniques after 5 min, 30 min,

13 hours, and 30 hours isothermal annealing at 218°. The results for this alloy are
given only briefly. The electron diffraction data indicate that after 30 hours anneal-
ing the structure of this alloy consists of the matrix, spherical zones, 7' and y phas-
es and silver crystals. The microhardness 1s inoreased from 80 kg/mm3 after quenching
to 200 kg/hma after 30 hours anneal. Several micrographs and diffraction patterns are
reproduced in the text. Orig. art.has: 4 figures and 1 table.
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AUTHORS: Zakharova, M. I.; Tuman'yan, Yu, A. 3/

ORG: Moscow State University im. M. V. Lomonosov (Moskovskiy gosuniversitet) E ‘

TITLE: Decomposition of solid solution %.n Al-Ag-Ge and Al-Cu-Ge alloys
4 .;7 ;7 9’ T?
SOURCE: Fisika naetallov i metallovedeniye, v. 21, no. 6, 1966, 868-b72

TOPIC TAGS: thermal aging, aluminum base alloy, copper containing alloy, germanium
containing alloy, silver containing alloy, solid z@lution decompoaition

ABSTRACT: The effect of germanium upon the a;;;lggl of Al-Ag and Al-Cu alloys has been
investigated. Methods employed in the study were X-ray analysis of the rigid mono-
crystals, oscillation and rotation, and changes in hardness. The alloys were
prepared of Al (99.996%), Cu (99.9%), Ag (99.9%), and Ge (99.99%) and had the )
following compositions: 1) A1--10% (by weight); Ag—2% Ge; 2) Ale-Uf Cu=——0.L% Gej
3) A1--3% Cu--1%Ge. Decomposition of the solid solution was observed. ‘after aging
at 20, 100, 130, and 216G, It was established that introduction of 2% (by weight)
of Ge in Al=-10% Ag alloy almost entirely suppressed formation of Gin'ye-Preston
zones during natural aging., Addition of Ge to Al-Cu alloys also has a Tetarding
effect upon the formation of these sones and accelerates the separation;of (-phase
| at 130 and 216C. Orig. art. has: L figures. . .

&UB CODE: 11/  SUBM DATE: 08Junbj/ ORIG REFs 002/  OFH REF: 003
LCard 1 UDC: SLB, ]
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| A\UTHOR: Khatanova, N. A.; Zakharova, M. I
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R

{ ORG: qucp\vrsmtc University 1111_“1\/[.__\_7 . Lomonosov (Moskovskiy gosunjvorsitet)
|‘1') 'l/] ‘Ll u”
TITLE: A study of the initial stages of phaso transitions in an ﬁl:C_\g-l_\_g_uuoy

SOURCE: TFizika metallov i metallovedeniye, V. 22, no. 1, 1966, 65-57

TOPIC TAGS : clectron microscope, alloy phase diagram, aluminum base alloy, solid
solution / UEMV clectron microscope

ABSTRACT: The aging of the supersaturated solid solution of Cu in Al involves the formation
of lamellar Guinicr-Preston (G. P.) zones during the pre-segregation stage; the aging of the
solid solution of Ag in Al involves the formation of spherical G.P. zones. In this connection
the autors investigato the process of the decomposition of an Al-3 wt.% Cu-7 wt.% Ag alloy
by analyzing anomalous effects on the roentgenograms of immobile monocrystals and by per=
forming an electronmicroscopic analysis of thin foils following their aging at 130 and 218°C.

Tindings: the investigated specimens contain both lamellar and gpherical G, P. zones. Fol-

i
|
|
|
‘z
|
t
|
!
\
!
.
i lowing 30 min of aging at 218°C the photographs made with the aid of an UEMV-100 electron

card 1 /3 UDC: 669.715:620. 181. 5:620.183.48:620. 183.4 o
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