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PHASE 1 BOOK EXPLOITATION SOV/ 4654
Savitskiy, Yevgeniy Mikhaylovich, Professor, Doctor of Chemical Sciences

Redkiye metally 1 splavyb (Rare Metals and Alloys) Moscow, Dom tekhniki, 1959.
83 p. No. of copies printed not given. : oo ' ,

General Ed.: I.I. Novikov, Candidate of Technical Sciences, Ed.: V.V, Pereverzev;'
Tech. Ed.: v.I. Zykin. _ : ' SO

PURPOSE: This book is intended for workers of scientific research institutes,
_design bureaus, and various plants. L : '

COVERAGE: The book presents the latest jnformation on the structura,.use; and .
properties of -rare metals and metal alloys containing rare elements. The
first ‘and fourth parts of the book review the principal phyaicochemical e

properties of rare olements and present date from published works concerning ‘
the industrial use of these elements mainly in various constructions and
instruments. The second and third parts of the work discuss the results

of efforts of -the author and his coworkers ‘to determine gertain properties

of rare metals and their alloys -and to construct equilibrium diagrams for
systems containing rare elements. V.V. Baron, V.F. Terekhova, and M.A. Tyl-
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Rare Metals and Alloys , SOV/ 465/,

kina, Candidates of Technical Sciences,directed laboratory experiments

conducted in-the Institut Metallurgii Akademii Nauk SSSR |Institute of -

Hetallurgy, Academy of Sciences USSR]. There are 21 references~ 16 Soviet
" and 5 translations into Russian). ,

TABLE OF CONTENTS: -

Principal Physicoechemical Properties of Rare Elements
~Light-weight rare metals B '
Refractory metals
Scattered rare metals
Rare earth metals (lanthanites)
Radioactlve rare metals

Investlgatlon of Mechanical Propertles and of Recrystallizat*on Processes
in Rare Metals and Alloys
Ductility of polymorphous metals
Influence of temperature on the ductility of germanium and sillcon
Properties of metallic compounds
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'18(u,7);25(1)' " " PHASE I BOOK EXPLOITATION ~ S0V/2568

Akademiya nauk SSSR.V,Institut nauchno-tekhﬁicheSkoy informatsii

Metallurgiya i metallovedeniye; khimlya, metallovedeniye 1 obrabotka
titana (Metallurgy and Metallography; Chemistry, Metallography,
and Treatment . of Titanium) Moscow, Izd.vo AN SSSR, 1959. 383 p.
(Series: 1Itogl nauki; tekhnicheskiye nauki, 2) Errata slip in-
serted. 2,700 copies printed. ' »

Ed.: N, V, Ageyev, Corresponding Member, Academy of Sciences, USSRy
Ed. of Publishing House: V. S. Bzhe'zriikov; Tech. Ed.: Yu. V. Rylina. .

PURPOSE: ~ This collection'c‘)f articles is intended for metallurgists
working with. titanium and titanium alloys. o S _

COVERAGE: The articles in this collection deal with the chemistry,
metallurgy, and machining of titanium and titanium alloys. The
articles are based on abstracts appearing in the Referatiwnyy
zhurnaly for chemistry and metallurgy, from 1953 to 1955. For ‘the
most part the articles are based on non-Soviet material. No person-
alities are mentioned. References follow each article. Coe

| VC"ard 1/6  -
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" Metallurgy and Metallography; (Cont.) ' 1 S0V/2568
TABLE OF CONTENTS:

Ageyev, N, V, Cr/qtal Chemistr*y of Titanium anrl Titanwm Alloys
and Compounds _ , , 5

‘This is a review of - studles in the crystallography of metallic
titanium and a number of its compounds. Intermetallic compo_unds s
covered are those of titanium with metals of Groups I, III; V,

VI; and VII, Data on compounds of titanium with nonmetals and :
metalloids of Groups III, IV, V, VI, and . VII are also presented.

Kornilov, I, I,, and P. B, Budberg. Constitution Diagrams of ,
Tltamum_base Systems v L S 31

Binary and ternary tltanium-base systems are studied. It is
"shown that in binary systems; the nature of the chemical reaction = .
. vbetween titanium and the given element is determined by the R
“ position of that element in the periodic table. Formation or non- -
formation of a solid solution is dependent on the degree of simi-
larity between the two elements.: Data on the solubility of .vari-
ous chemical elements in tltanlum are glven in a number of tables -

Card 2/6
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Métallurgy and Metallography; (Cont.) : S0V/2568

arranged according to chemical groups. A set of 18 constitution
diagrams of ternary titanium-alloy systems is included. It isg
stated that these diagrams represent virtually all known data on
these systems published up to 1955,

Savitskiy, Ye, M.,and M. A. Tylkina. Properties of Titanium and
“Prtanium Alloys | . 103

- This is a survey of the physical and mechanical properties of
titanium and titanium alloys. Data are given on the effect of
0. .12n, nitrogen, hydrogen, and carbon on the mechanical prop-
erties of titanium, . : » '

Gudtsov, N. T,, and L. D, Mashtakova. Heat Treatment of Titanium X
and Titanium Alloys : o - 163

The authors discuss work hardening, annealing, grain refining, :
-and other heat-treating methods for titanium and titanium alloys,
Also discussed are the effect of alloying elements on heatc
treating character'istics, mechanical properties alfter heat

- treating, and structural changes at heat treating,
- Card 3/6 : ' T .
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Metallurgy and Metallography; (Cont.) S0V/2568 ,
Arzhanyy, P, M. Thermochemical Treatment [ﬁiffusion Coating/ of
Titanium ‘ - _ - 187‘~
This article deéls with the'nitriding; borbnizing; and sili-
conizing of titanium, ' R , '
' Shelest, A, Ye., A, N, Danil"chenko, and I. M. Pavigv, Forming S
of Titanium and Titanium Alloys . - : : 195~

The authorsg discuss the special features of pPlastic deform-
ation, general characteristics of cold and hot working, in-
‘dividual forming Operations, breparatory amd finishing oper-
ations, organization of production, ang storage anj utilization
of waste, : » : ' s

Savitskiy, Ye. M., and M, A.‘Tylkiha. Becrystallization of : B
Titanium Alloys - , I o ,226 E
Recrystalli'zatioh of maghesium—reduced and iodide titanium is
discussed in reference to itg ccurrence after cold working, -
hot forging, annealing, tempering, ang hardening, Data are also

Card 4/6
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BAPR I FR TS TR ks NS e ST

'VOL, Abr

K 11

anm Yevgen'yevich; AGEYEV, N,V., red.; ABRIKOSOV, N.Kh,, doktor
telkhn.nauk, red,; KORNILOV, I1.1., red.; ,SAIITSKII.—Y&-ur, red,:
0SIPOV, K.A,, doktor tekhn.nauk, red.; GUSEVA, L,N,, kand.khim,
nauk, red,; MIRGALOVSKAYA, M.S., kand.khin,nauk, red,; SHKLOV-
SKAYA, I.Tu., red.; MURASHOVA, N.Ya,, tekhn.red. :

{structure and prbp'erties,of binary metal systems] Stroenie i svoistva »

dvoinykh metallicheskikh sistem. Pod rukovodstvom N.V.Ageeva. Moskva,

° Gos.,izd-vo fiziko-matem,lit-ry. Vol.l. (Physicochemical properties of -

elements; nitrogen, actinium, aluminum, americium, barium, beryllium,
and boron systema] . Piziko-khimicheskie svoistva elementov; Sistemy
azota, aktiniia, pliuminiis, emeritsiia, bariia, berilliia, bora. 1959.
755 Pe - , ~ (uIRa 13:3)

1. Chlen-korrespondent AN SSSR (for Ageyev).

(Metals) (Phase rule and equilibrium)
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SAVITSKIY, Ye. M.

"Influence of Tempeemature on Mechanical Propertiés of Intermatallic Compounds."

paper presented at the Electrochemical Sbciety Meeting in Philedelphiam, 3-7 May 1959

~Eval. B-3,131,204
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Tpanslaticn from: Referativnyy zhurral,

S 21506
#230 - D Chemeo/

Savibskixv Ye.M.fiTerekhcva;'V_F.,

Mesallurgiya, 1960, Ne. 9, PP-

AUTHORS:

Investigatioh
- Mehtals With Trcn and Steel \

V4 -/ - . - .
PERIODICAL: - V sb.: Redkozelmel' n. elementy v
Metallurgizda®, 1959, EP. 31-49

TITIE:

CTEXT: The authors studied th#

5\1@;and gg?\yith s, 0, St and C-of sheel and ths
ical proper-ies of Fe, The Fe-La sys:ism,
studied byrmicroscopicalJ electrcnos:cpica

tne structure of Fe and steel. Rare-ear
sause the fine-dispers

j'O'S%'rare;earth_metals

- Card 1/2.
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e IR A

3/137/€ O/CUO/COQ/OI /c29
ACCA /A0G 1

' Invesﬁigation of the Physicc- Chemi"al In eTa .i-n~ of Rars-Earth Metals With.f;:ni‘
. arnd Steel )

s nel obsarved,  The

zation, At,aSco.,,e'm..ofC 0.02.0,0%%, desuifur : S
presence of < 0,2% 3i in the steel doz2a nob redy effach of Ce, © . V/

Tne rares-earth metals introduced in‘o the sieel 1 L9-1,5%, interact- v
with C, forming carbides, and reduze consi derably tent, inthe :

stesel, The addition of 0,1-0,2% rare-sarth msial th, dus-

t1lity and ay of steel, An increase of *. rare. senhent m O th

7 %% reduces the mechanical properties of Fe and stsel dus %o She formation =of

bri'tlc intermetailic compounds of FC'w*fn the rar th instal A% a 12 con-

in the Fﬂ La ay:,em,‘
aratlie improvem
vhen a”e»ea*u"

tent of 7 0.4-0.5 weight %, a second phase iz coserv
:olub‘-irv of La in Y -Fe is greater than in ¥ -Pe,
of physicc-mechanical prop~rcies cf Fe- A&_a
‘metals were introduced In an amount of up Yt 5 weight .

. Trarslator's note; Tnis is the full triangiaiicn of *he origin2l Russian absiract,

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410019-0"



— CIA-RDP86-00513R001447410019-0

I//_

' B - e  gov/136-59-1-12/2%
AUTHORS: Savitskiy, Ie M., and Terekhova, V.F.
- TITLE:  Teerium and its Alleys (mtriy 1yego ‘splavy)
. PERIODICAL: Tsvetnyye Metally, 1959, Kr 1, PP 48-53 (USSR)

ABSTRACT: The authors'have carried out an jnvestigation of the

microstructure and propertips of yttrium'and its alloys

and the reaction and infiuence of the element on alloy

properties. Yttrium fo i the iﬂv'sbigation-was supplied
by D.D. SokoloV, L.A,.Izhvanov and N.P.Vershinin. The
purity of the metal was 9 5%, its microstructure .
characterised by inclusions of a second phase both at
grain poundaries and within grains (Fig 1). The Brinel
hardness was 80-85 kg/mm? and the ultimate strengths in
tension and compression were 16 and 82 kg/mm2, * It was
found' that yttrium ijs completely dissolved by cerium;
with aluminium, iron and copper eutectic mixtures are
found; - in alloys with chrbmiums.titanium and zirconiums
yttrium does not issolve in large quantities, with '
peritectoid reactions over small concentration ranges and

' immiscibility'in the solid state at nigher ytirium
card 173 contents; yttrium.isvpractically immisciblefqith:
_ . Vanadium,~niobium, tantalum and molybdenum. e

e

ity IEIR e O
i s pe i 0 Jib
P AL IR AR iH
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Yttriun and its Alloys SOV/_JV.36-59—'_1-12/2_1_+

jntroduction of 0.1 - 0.2% yttrium refines the grains of
almost all the cast netals studied, bub with aluminium
and magnesium the opposite effect 15 produced. - Yttrium
has a deoxidizing and inoculating effect on all the
alloys and with magnesium and aluminium the element has
a hardening effect. - The authors recommend that the study
of the alloying action ef yttrium should be made the
subject of special investigations. ' ' o
~ Figs 3,4,6 and 7 show microstructures of alloys of
yttrium with aluminium, chromium, copper and zirconium,
respectively, Fig 2 shows the macro- 1eft) and micro-
structures (centre and right) for a 10-% Y magnesiul
alloy and Fig. 5 the microstructures of -10-% Y alloys
with molybdenum (1eft), tantalum (centre) and vanadium

- Card 2/37
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R N RO PR A S e

N - SOV/136-59-1-12/24
vttrium and its Alloys , /- 3‘

ight) . : o
éﬁtie ;ra 7 figures and 8 references,

Soviet and 2 English.

| AT Metallurg
CTATION: Institut Meva lurg]
ASSO ' Metallurgy,As CESR,.

6 of which are

41 AN SSSR (Institute of

~-card 3/3
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SAVITSKIY, Ye.H., TYLKINA, H.A.
uki Tekh. nauk‘l

Properties of titanium and its all'"’, Itogt ns (MIRA 12:9)
no.2:103~162 '59. .

*"—i;:n}‘;;;-

(Titanium)

!
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~SAVITSKIY, Ye.M.; TYLKINA, M.A. ‘ |
’ | Itogl nauki: Tekh.
(MIRA 12:9)

v) (Cr'yatallization) o

Recrystallizatioﬁ of titanium and ite alloys.

nauki no,2:226-246 '59.
(71 taniun--Metallograph
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o | sov/129f59-3—9/16

" AUTHORS: Savitskiy, Ye;m,,,Terekhova,‘V,F,-and Burov, I-Vr
of Rare Metals on the Mechanical properties
dkikh metalloV

TITLE: ‘Influente : /
of Iron4aluminiumrAlloys (Vliyaniye TeAxT
na mekhanicheskiye gvoystva zhelezoalyumlnlyevykh

splavov

PERICDICAL: Metallovedeﬁiye i Termichbskaya,Obrabotka Metallov. -
1959, Nr 5, PP 38 - 4% + 2 plates (USSR) -
£0 relatively»recently,‘it was not possible e ST
ce Fe-Al alloys with aluminium content of about S

16 wh.% with an elongation at room
e of suchabrittleness was

excseding 3%« The . cause ©
obviously the large,quantity of non—metallic A1205
-inclusionsg the presence of arconsiderable quantity of
admixtures in the;original jron and also the formation
of chemical compounds and,o‘t‘,superst'ructures.i The = .
jpncreased P '
~ tendency ©of these alloys 4o form &
cracks-due'to,low—temperature conductis
to the tendency to grain growth.
] improving the

the effects of applying rare mehbals for

Cérd1/5
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elestrolyt%e jron O 99.58%

99,9%% purity- The influe
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ted for £he purpose

‘as deoxidation agents,
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Sov/}glzc?pe rties of
~ 1 cal PTOPS ~ i
Metals on the Mec.hanlc ‘ .ontaining . .
' nfisence of B¥,oys | e-AL 8110Y% Ciysions.
ron-aluminivt n 100 vimes) O netallic tanballl
b 9 S 4 al ’rolling is
he o
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Influence .of Rare Metals on +the Mechanical properties O
Ironwaluminium'Alloys S _ o
ocours as & result of pdditions of Ti and,combined .
additlons of cerium with zirconium,’cerium with
molybdenum and oerium‘with_vanadium. e
%) poron and vanadium‘in quantities up to 0.05'r-0,2%
increases.appreciabl the‘hardness'of the alloys.
The gtrenghh of the alloys increases from - '

SOV/129—59}3—9/ 16

22 ~ 37 kg/mm2 as a resull of pddition of 0.05% bor'om, :
rantalum (0.2%) and zirconium (0.5%) jncreases the

strength By 20 - 25'kg/mm2~and also the impact strength
and the dquctility durlngrhot rolling. ' S
4) Magnetic Fe-Al alloys can be easily deformed in the
pot state and rolled 1into. sheeb- Hon—'magnetic alloys
(based,cn FeAl compounds) pan be rolled only if the
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and shishkina. L.L.

-l

savitskiYs ye.M., Tylkina, M.A.

oscow o .
The PhaSé piagram of the Tungsten—Rheniu
Properties of its Alloys - ‘

a Akademiivnauk SSSR,
nauk, Metallurgiya i toplivo, 1959, Nr 34 P
al and X-ray~investigations were used as
the phase diagrame Melting
ohardness of the various

The resulting phase
Microstructures are shown

AUTHORS:
m Sjstem'aﬁd

PITLE
PERIODICAL: Tzvestiy otdeleniye tekhnicheskikh SR
P 99~1o7(ussa)','

Microstructur
a basis for construct
dness and micT
constituents were measured.
diagram. is given in Fig 1.
ijn Fig 2 and 3 and X-ray photographs in Fig 4. There is
a solid solutionf(a) up to 5% Re near the alloy melting
point, falling to 32% at 1100°C. 1In this region
hardness’increases with increasing Re'content toAkzo_Kg/
nm2 at 25% Re. A peritectic'reaction takes place at -
has a complex tetra—- . .

2890°C. “Liquid . +azx20. The o phase
= 4,95A and c/a = 0.52-

gnalklattice With ar=-9.53Ag c
This phase extends from 4o to 66 wt % Re at 1100°C and
prittle and has 2

from 45 to 6b% at 2000°C. It is very :
The solid_solution'of tungsten

hardness of 2000 kg/mm<..
in rhenium extends to 15% W near the melting point and

ABSTRACT:

points, har

Card 1/3
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The Phase Diagram of the:Tungsten-Rhenium_System and Properties of

its Alloys.

12% at 1100°C.

has parameter a =

microhardness'is 1500 Kkg/mm2 .

There is a eutectic between the o phas?
and the B solid solution at 75% Re and 28
microhardness of the eutec i
phase region (B * g) is very narrowe
péritcctoid reaction as follows: © + PE2Xo
9,57A and is of

tic 15'800,kg/mm2.

the a=Mn typé- Its
Alloys with up to 20% Re

have high electrical resistances strength and plasticitye

Fig 1 shows . the influenc
and Fig 5 the influence
could be used in the el

of temperature on proberties

of Re on strengtho. wWw-Re alloys
ectrical jndustry. Fig

‘6 shows

the external appearance of electrical contacts after

corrosion in moisture.

better condition than W after 30 davys and

Re after 50 days (a) is" in much

p) W-Re alloys :-3

could also be usged 1in industry,where'high,mechanical,

card 2/3
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b - i System and Proper
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. The Fhase Diagram O
its'Alloysv . : |
o English, 1 German, 1 polish and 6 Soviet.

SUBMITTED: February 7 1959‘
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ta'ﬂtalﬂm' u'?18'225 . |59'. (Hm 13:5)

Zharopr.?ﬁii;;rrous metals—-Thermal prpparties)
(Cryatallization)

titanium, hafniud,
Recrystal
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‘7e Phase Diagrat of .the systen Rhenium~molybdenuz

temperatur® from 2450i}0°o The Xeray analysis showed that

- upon increase of rhenium content the 1attice constant in -the

solid'solutibn is reduced and ‘18 5.12-3 jn the alloy with

5% weight %. The determinatiqn of the electric,resistance'conv
firmed the range of solid solutions..The gpecific clectric
registanceé of pure polybdenun® is 6;6.10’6 ohm-cls and rises

to 27.6.10*6 ohm.cm in 8llo¥s with 42 weight % sheniume IP the
gystem Mo-Re the g-phass (RejMOZ) is formed after & peritectic

reaction'a’h 2570%. The'lattice parameters of the g-phase are:
a = 9.54’& and G = 4.95 2. The micro—solidity of the d—phase

“1g 1890 kgfmm2 The»specifio electric resisténée of the ¢~

phase 18 gtronger than that of the golid solution and amounts:

%o 3,1°10*4 ohm-cl in the allod with T8 weight % Re-. The di=
phase field.a * g exists petween ‘the g-phase and the field
of solid golutionse The~mcno»phase field of golid solutions
of molybder ipn Theniud exis%s ab the meltiné point,temperaol
ture starting,with 10 weight % molybdenum’and'amounts'up to

°. The'solidity of the"alloy,with
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The Phase Diagral of the gystem Rhenium=ﬁclybdenum .
95 weight % Res 18 redused to 520 kg/mmz, and b2 2'90-k'g/"mm2 in

- pure rheniule in whese alionys 8ig® the electrit resistance

nhme 20 for the alloy aitn 99 seighs % Ree
In the systen Mo-Re the phase K is formed after the perit_estic
reaction at 18507 The per‘-."\:ectic change O L2 K yakes |
place in a1loys which contain 8192 weight % rhenin®: The % =
phase. nas the gtTucture cf type g-Mn a8 has been found b¥ :
L-Tey analysis; The micrcscopio examina.tionsrof solidityand
electrit resistanc® of alleys with 81-99 weight % rheniud® B
prove the existenc® of the ~ -phase€e The soridity and electTicC
resistanée of the alloys are inereased oY the formation cf the
new phasée “«{ o TheTe are 1 figures: 5 tables; and 11 referencess
3 of which are govieto : : » S » . :
ASSOCIATION: . Institul netaiiurgii i r. A. Baykove® Akademil pauk SSSE -
(’Institute of Metalluxgy imeni- B L. BaykoV of *the Academyof
_Séiéncesg SSR) ~ : ' R

e ST

APPRO
VED FOR RELEASE: 03/14/200
1

CIA-R
DP86-00513R001447410019-0"



S D A e e il i

"APPROVED FOR RELEASE: 03/14/2001

| -CIA-RDP86-00513R001447410019-

H I

sov/7e—4—2-2a/40

18(6) IR :
AUTHORS: QEEZEEEEEXL—ZSLJQ’ Terekhova, V. F., KholopoV, A. Y.
TITLE: The Phase Diagram of the Alloys of the System Chromium-Cerium

(Diagramma'sostoyaniya'splavov sistemy khrom-tseriy)

PERIODICAL:‘ ’ Zhurnal neorganicheskoy khimii, 1959 Vol 4, Nr 2,
pp 435-438 (USSR) ,

ABSTRACT: The phase diagram.of the alloys chromium-cériumv(up to _
' 30 weight % cerium) was investigated by micro~structure'ana1ye ,
ges, thermal analyses; and'X-ray—analysés; Electrolytic -
chromium (99.5%) and metallic cerium (99%) were used as
initial'matérials; In the system chromium~-cerium separation
into two layers takes place in a wide range (10 to 0% cerium)
~.upon liquid,state at 1780% The analyses of the micro-structure '
of the alloys show that in the field of the solid golution L
the solidity of the alloy rises upon increase of cerium
content. Cerium additions_amounting from 1-1.5% to chromium
increase the solidity of chromium and refine its structure.
Alloys of the system ohromium-cerium with cerium contents
> 3% are unstable in it and decompose while cerium oxides

Card 1/2 are formed..The liquidus and solidus curves of these alloys

I RSN I LSRR
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MR EHEE Sl
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The Phase Diagranl of the Alloys of the System Chromium;Ce:ium o .

D. Ya. Svet and V. V. Grishin participated
The solubility of ‘cerium in solid
d that the gsolubility

were determined.
in. these determinations.
chromium,wasAdetermined and it was foun

ig 2-3% at 1500°; 3-5% at 16000, and 5-10% at 1700% The
golubility curve of cerium in solidjchromiqu depending on
the temperature,»wasfdrawn,on'the basis of the micro-structure
analysis. The phase disgranm of the alloys chromium-cerium .
(up to 300 cerium) was drawn according to data on micro= L
gtructure and thermal analyses. Phere are 8 figures, 2 tables; . -

and 7 references, 4 of which are Soviet.

Baykcva Akademii nauk SSSR
Baykov of the Academy

ASSOCIATION: Institut metallurgii dime A. Al
- - (Institute of Metallurgy imeni.A. A.

of Sciences; USSR)

SUBMITTED: November 29, 1957
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© AUTHORS: Mkina, Mo Aes sov /T8-4-3-34/7%

zotlyevs Yu. A.

TITLE: : The Phe.se'»Diagram,Rhenimn _ Titanium
- (Disgramnd sostoyaniye gisteny reniy-tita.n)

p=RIODICAL: ghurnal neorgahichesqu khimii, 1959, Vol 4, UT D9 PP7702—704

(USSR)

ABSTRACT: The .gystem rhenium - £itaniun was inve:stigated by the method

of- metallographical analysis and A=TOY analysis. Nelting point,’

electric resistance and harclness'of the allo;,'s’twere_ determlned.('ﬂ
i u

As initial naterials +itanium and rhenivn with 2 P rity of 99.8% |
gere used. U7 the vasis of inve =
aiagran of the systend was plotted. 1n the sysbem solid solutions
of rhenium cecur in ﬂ ti tanium which spréac,. up ko 80 wijo v

rhenium. At ~95-wtc,urhenium(62,5 o tom)s) the cherical compound
, wae

Re, Tt ‘is rormed. This compound 1S | ittie and the hardness

o:1eoo—2ooo kg/mmz. The 501upility of ktitanium in
rhenium amounts %o _goveral py means of- m’.crcscopic and . ©
K-ray analysis and -the ailatometbric invo-:-ti;ation' of the alloys
rich in §itanium the 1imit of %the phasc ronges o s XY and f§ :
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The Fhase piagTren phenium - i banium , ' - b01/7v—u—,—74/;4

was fixed. The solubility of rherpius in oL £3 yaniuvt amounts
at 725° to 0.1% and rises incohsiderably Fith risitT
temperature‘. In alloys'with 10-15% rheniun the @ phese sCCUTSs .
which was also confirmed vy X-ray analysis.Thc cherminations &
of the electric resistance of the allo¥ys nerdencd =¥ arious
temperatures show that with an increaset of the_rnenium content
also the electric resistance increases.»The'electrlc recistance
in alloys nardened ab 7000 with 23,7%‘Re,amounts_to v
13 ohmecnm and in the case of alloys with purest titenium
to 445 p OPT:CT- Alloys with A6gh Thenium shovw no noticeable
jncrease in the'electric resistances The =211l0Y¥S hardened at
900° have & higher 1ectric'resistance than those harﬂened_
‘ at T00%. There &aTe o figures and references, 2 of which are
govietb. o : » v '

',ASSOCIATIOH: Institut metallurgii im. A ;. Baykdva Akadenii nauk.SSSR‘
S (Institute of lictallursy smeni A. Ao Baykov of the roodeny of
Sciences) USSR) , : S

. SUBMITTED: April 2, 1958°
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AUTHORS : savitskiy, Ye. M- perekhovas Ve Feo Teikalov, Ve Ae
-——-—"—---'- ——————— ) ) : . B
TITLE: The Phase Diagram of the Alloys Aluminum—Yttridm (Diagramma'~'

gostoyaniye splavov alyuminiya 8 ittriyem

PERIODICAL: Zhurnal nedrganicheskoy khimii, 1959, Vol 4, Br 6,
: ~ pp 1461 - 1462 (USSR) _ . .

4BSTRACT: - The system aluminum—yttrium was investigatéd for the first -
‘time. Alloys up to 60Vpercentages by weight yttrium were b
produced,and ijnvestigated by metallographic, tmermal, and -
X-ray strqctural,analyses and the microhardness :as.determined.
Aluminum of the type AV-000 and metallic'yttrium'of a purity
of 99.6% werevused'as.initial materials. The phase diagran
of the alloys aluminum-yttrium (60,percentages'by weight
yttrium) is a complicated system with occurrence of chemical
compounds (rig 1. Cnemical compoundsfoccur ag crystals in -
. alloys with 13.5 and 42 percentageS'by weight yttrium. The
microstructure of the alloys aluminum-yttrium with- 0.34,
o : 8.76. 42.1 and 57.3 percentages by weight yttrium is given
'Card 1/2 - in figure 2. Alloys with 57.3 percéntages by weight yttrium
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 The Phase Diagram of the Alloys Aluminum-Yttrium , : SOV/78-4-6—4}/44

have a composition which corresponds to the formula AISYZ.

The microhardness of this alloy amounts to 600 kg/mmz. By -

the X-ray structural analysis it was found that this compound

has a complicated crystal structure. Further investigations ,
are necessary for the completion of the phase diagram aluminum-
yttrium. There are 2 figures. ' ' k. C o

SUBMITTED:  January 30, 1959
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18(6) | B - , 507/ 78-4-6-44/44
AUTHORS : . gavitskiy, Ye. M., ferekhova, v. F., Buroyv, I. V. e
st S o ,
TITLE: ‘ Investigationé'bf the»Alldys—of'Niobium Wwith Lanthanum and

Cerium (Issledovaniye splavov niobiya s lantanom i tseriyem)

pERIODICAL: Zhurnal neorganicheskoy \nimii, 1959, Vol 4, Br 6y
pp 1462 - 1463 (USSR) o |

ABSTRACT: Thermal -; microstructure-, and X-ray analyses were carried’
out in the alloys of niobium with lanthenum and the hardness
and the electric registance were determined. Oun the strength

of the investigations phase diagrams of the sysfems’niobium-

cerium and niobium;lanthanum:(up to 50 percentages py weight

cerium and lanthanum) ﬁere'cdnstruCted and given in figures °

4 and 2. Niobium of & purity of 99%, metallic: lanthanum of 99%, .
and cerium of a puritybof 98.9% were used as,initial materials.
‘It was fbund,that_niobiumvwith lanthanum and cerium has in-the o
liquid and solid phase wider immiscible regions.,The‘formation»
of layers jn the system.niobium—cérium begins already in the

. case of 1 - 2% cerium and in the alloys niobium-lanthanum in

“Card 1/2 . the case of 0.1 - 0.2% lanthanum.- The solubility of cerium

RlEt
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B oys of Niobiua With Lan _4-6-44/84
I itigations of the Alloys of Niobium With Lanthanum SOY/?B 4 : ‘.
nvesti Ni _ | : " |
and Cerium o i n: |
| nd k v te is not higher an .
in niobium in,aolid_gta 7 ’ s
gng5%?nigﬂ:z: found that the plasticity of niobium is in

' ‘are 2
ereased by the addition of 0.3 - 0.5% cerium. There
figures. .

SUBMITTED: . January 30, 1959
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. 5(2) L ~
AUTHORS: gavitskiy, Ye. M., Tylkina, M. A« Povarova, K. B.
PITLE: o 'The"'Phé.égvfgér@_:.,of,‘the ‘gystem Chromium = Rhenium (piasgramma

sostoyaniya. sistemy khrom = raniy)

PERIODICAL: Zhurnal.;neorganicheskoy.,khinii, 1959, Vol 4, Nx B,
pp 1928=1930 (gssm) - : ' SRR
 ABSTRACT: By means of various phy.a:l_a.ou-.-.chemical.amat_hnds (datexmination of .
' the melting point.,,,;micrasc'opicﬁ.analysis,_-X-.rny analysis; - g
measuremenks of. handnaas..md.miexohaxdnens), the phase diagram .
chromiumsrhanim,,wgs.\daterminedi.(F.ig“.i‘)...Some;micraa’cmctures’ R
of casat -gr thermally procesaedz;allays.are. shown in figure 2. )
The phase;diagram;.ﬁfshowa;az,peri’s.eu.tic;utypo. The peritectics
are .betwean.2350°.: (~liquid..4phm.-+-ﬁ =% 3) a.nd..2280° (Liguid
phase + dzea (the solid a-gsolution is formed on Cr-basis, the = -
s0lid solution on Eh-basis)). The Yardness of ‘the s6lid solution -
“increases with the rhéniﬁﬁi"coﬁte'ﬁt"v(“158"kfg’/nim2"for pure Cr, ~
322 kg/an? for the alloy with 63.5 % by weight Rh). The one-
' phage -range of the solid solution of chromium and rhenium was.
“Card 1/2 - approximately outlined. Apparently the solubility of chromium

i gt
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50V /78-4-8-37/43

The Phase Diagram of the System Chromium - Rhenium .

in rhenium dees nat excesd % by waight Cr. It is emphasized
that an addition of 40% rhenium to chromium improves the
plasticity of chromium and its processing is facilitated by
cutting. There are 2 figures and 8 references, 4 of which

are Soviet. : ' '

SUBMITTED: - March 17, 1959
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5(2) o

LJTHORS: rylkina, M. A., Pekarev, A.I., 8 vitskiys Ye. K.
TITLES Phase Diagrald of the Sysﬁem Titaniud - Hafnium
PERIODICAL:

pp 2320 - 2322 (uSSR)

Zharnal neorganiCheskoy khimii,1959§f{9§§§j§§g§10,

According to data obtained Y means of ajfferent aetnods the

phase ¢iagren pi - Hf was constructed (Fig 1a).-As it was to be

expected according o the
shell of inese elenents, 7

-solutions which are Separatedjby s diphase ¥
: change€s of physical propertiesvof
;composition

w- and

gione. The ‘curves of the
. the melts with variable
diagram. Figure 5 shows the microstructure

andl ogous structure of the electron
they form 2 continuous series of solid

-re- -
(Fisg 1b) confirn this phase.
of titanium -~ haf- =

nium 2110yS trested in & aifferent way- There arI® 2 figures

o , and § references, 3 of wh
ASSQCIATION: Institut metallurgil im.

ich are soviet. - S )
A. A. Baykova akadenii nauk 555R (In=

stitute of ietallurgy imeni A. A. Baykov of the hcadew of

- : Sciences, USSR)
SUBLITIED: Hay 4 1939

- gard i

AP
PROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410019-0"



1 RATG TR R ER
e EG R A e R G P B RE O B B A S SR T B S
S HHMER IFES wErgy crEmiees o

"APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410019-

721200
AUTHORS:
, ~ (Moscow)

TITLE:

PERIODICAL:
. nauk, Metallurgl

{zvestiya Akademii:nauk

ABSTRACT:

: : wt was used as the starting
Ta 1.2, Ti 0.15, Fe 0.085,

and Pb_5,10~3, and 0-1 tin

prepared in an arc furnace on a

hearth, using insoluble tungstbn_eleCtrodes,

atmosphere of chemically pure argon ,
is lower than the melting

As the bolling point of tin

point of niobium (22800 as against 2415 -
_ evaporation of tin occurred on melting. Ihoreforo, _ =

| prepared

Card
composition of the alloys

1/6

to ensure a
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9,PP plate

138Z¥q:

materials

b 98.1, =

N 0.2, C 0.03, 0 0.2, 8i 0.0k
(99.9% Sn) .

The alloys were I
water-cooled»copper : .
in an SRR
(0.6 atm pressure).
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O i S L

alloys wa T out in evacuated quartz ‘double ‘
- ampoules n the following temperature® . 800 °C, (after
soaking for 100 hours and 1100 o¢ (after soaking foT
enching from 1400 and 2 aft
' at in an ﬁapparatus

50 hours) - - (
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Structure and Properties of Niobium-Tin Alloys 7 '
: beryllium oxide crucibles and held there for one hour in
air, On the basis of the results obtained, which are
shown in Table 2, the thermal equilibrium diagram of the
Nb-Sn system was. constructed (Fig 1). Experimental A
results obtained in the investigation of the microstructure
and measurements of the microhardness of the alloys are
shown in Figs 2 and 3 respectively. "It has been found
radiographically that the parameter changes in the solid
solution range are negligible, as the atomie radii of the
‘two elements are very similar. Alloys containing more
than 9.5% tin exhibit a second hase along the grain
boundaries at room temperature % .
compound Nb§3n, which forms at 2000 ©C in the peritectic
reaction.  This compound has a complex cubic structife of
the @-W type with a lattice parameter of a = 5.29
is very brittle and has a great microhardness (Ep =

[ ey

TSI oot L Tt ol 11°

R

N i s e

900 kg/mm2), A further jncrease in tin content leads to
“%he appearance of a soft (Hp =10 xg/mm?2), low melting-
. point tin-rich phase which melts at 232 oC, and S
Card _‘subsequently bto a separation of the alloy into the molten
4/6 and solid states (Fig 2¢, zh, and 2) (see Table 2).- '
X%E %% ;” ”:——'; 5”'_‘i}',:__ ‘-‘g‘”‘
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No intermediate phases have been observed in the system
by microscoplc pd X-ray analyses. The solubility of
niobium in tin at the melting point of tin is less than
0,14, The hardness of alloys in the region o£ niobium-
base -solid solutions increases from 150 kg/mm
niobium) to 300 kg/mm? (at a maximum tin content). In
the 2-phased region/the-hardness continues to lncrease
additively until the NbaSny compound is formed, the
nardness of which is 906 kg/mm2 (Fig 4), The hardness of
tin-rich alloys 1s close to that of tin (9 kg/mm2) and
hardly lncreases with increase in tin content of up to
20% due to the presence of a soft tin-rich phase. In
‘Fig 5 the results of the neasurement of the rate of
oxidation of Nb-8Sn alloys in the concentration range of
0-20% Sn on holding in air at 800 and 1000 oG for ome
hour, are shown. The results shown in Figs 4 and 9 show
that the alloys in the solid solution range of tin in
: - niobium have a greater hardness and resistance to o
Caléd oxidation than pure niobium. S
5/  There are 5 figures, 2 tables and 6 references, of which
-1 is Soviet, 1 1s German and % are English.
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18(6), . 21(1) ' , ‘ S0V /89-7-3-5/29
AUTHORS® savitskiy, Tee M., Tylkina, M. Aoy Tsyganova, I. A.
PITLE: The Phase Diagram of the System,Zirconium - Rheniuﬁ :

PERIODICAL: = Atomnaya energiye, 1959, Vol T, Nr 3, PP »31-235 (USSR)

ABSTRACT: By means of the well;knownVradiographical:And'micrcscopical, _
methods the melting point, the nardness, and the microhardness
of the . phases were measured. -On the basis of these data the -
‘phase .diagram of - the gzirconium - rhenium‘systém'was get up. iR
a-zirconium the range of the solid solutibn‘of,rhenium amounss |
to ~0.5 % by weight at 800°C. At the eutectic +ransformation
temperature the percentage increases to 2-3 % by weighi. Io
g-zirconium at 16000C 14.68 % by weight of rhenium end at the o
eutectic point of transformation ab 500-600°C oniy 8 % py waight
are dissolved. In‘alloys containing more than 4 % oy weight ofl -
rhenium, a stable p-phase is found. At 1600°C and 25 % by weight
of rhenium a eutectic forms. In alloys witn a high zireonium
content a metastable o ~phase was found to exist. Th2 solus
pility of zirconium in rhenium at 2500°C is less than 2 % by
weight. Three chemical compounds are produced in the systam -
Card 1/2 by’peritectic‘:eactionsi.i) At 25O0°C:’Zr5Re24 pf’the.aannatyﬁe
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" . The Phase Diagram of the System Zirconium - Rhenium

h wi'bh'volumee'centered cubic:lattice (a.= 9.6 - 9.1 k.:(); Micro-
hardness amounts to 1000 kg/om?. 2) At 2450°C: ZrRe, with

hexagonal tightly bound lattice (a - 5.21 5,25 85 ¢ = 8.5 =
8.56 Kj cfa = 1.63). Microhardness 1200 kg/um2. 3) At 1900°¢C:
ZrzRe_ g-phase type with tetragonal lattice (a = 10.12 B c=

5.42 %j c/a = 0.535). Microhaxdness 700 - 800 kg/mmz. The phase
disgram  and microhardness are shown graphically. Photo~-
graphs are aveilable for some of the ground sections. The
- radiographic investigations were carried out by P. 1. Kripyske-
vich and Ye. I. Gladyshevskiy at the LGU. There are T figures;
4 table, and 8 references; 4 of which are Soviet. - '

SUBMITTED: ~ April 16, 1959

APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410019-0"



RPEER R IR EEWRE E——

'VE FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001447410019-0

R A

- 5(2,4)

‘AT'THORS: Kopetskiy, Che Ve Shekhtman; V. Sho, - SOV/20-1425-1-22/67I
' Ageyev, H. Ve, Corresponding Eember)AS USSR, Savitskiy, Te. H,
TITLE: 'Formation of the 6 Phases in the Rhenlum,-mvangane ge and i

Rhenium-iron Systems (Obrazovaniye & -faz v sistemakh
reniy;marganets'i‘reniy~zhe1ezo) ‘

' PERIGDICAL: ' Doklady Akademii nauk SSSR, 1959, Vol 125, HTi, pp,e7-ss
: (UssR) . S , B

. ABSTRACT: Among the numerous known binary and ternary systems of .
transition metals O phases;are'observed, i.e. compounds with
an isomorphous stTucture of the ﬂ—U type- According to modern
opinions the condition for the formation of the & phase is as
follows: if one of the components belongs 40 group . VII or VIII-
of the periodic system the second component'must>be of group
¥ A or VI A. However, the € thase of -the jron-rhenium systenm
‘has also a crystal lattice of the & phase (Refs 1, 2). Since
the latter system does not Cerespond'to the above-mentioned
cordition the ¢ rhase cannot be explained within the
framework of the existing theories (Refs 3, 4). The alloy ,
e produced by the authors showed ‘a diffrection pattern confirming
Card 1/2 the data from reference ? (Table 1). Lattice temperatures were:
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Formation of the ¢ Phases in the Rhenium-manganese SOV/20-125-1-22/67
« ard Rhenium-iron System '

ASSOCIATICH:

SUBMITTED:
Card 2/2

a=09.92 &, == 4,69 % and e/a = 0,52, Misrshardness =

1224 kg/mméo Pubtlications contain no data on the fellowing
produztion of the rhenium-manganese alloy. It may be seen from
rcentgenographic results that the annealed (for 360 hours in -
vacuum at 1000°) alloy is homogenzous and has a lattice of the
6 phase, Parameter: a = 9.14 3, ¢ =4.715 %, c/a = 0.52
(Table 1), The 6 phase firms from enamel {Fig 1). The
ohservation of & phases in the systems menticned in the title
teads to additional.diffi:uitiésvin.the-theOretical explanation
of the conditions of formation of these compounds of transition
metzls, If these phases are regarded as a . type of electron

=

compounds (Ref 3), it strikes that rhenium similar to manganese 4

shows an anomalous bohavior as compared 42 metals of other-
grcups. There are 1 figurey 1 table; and 4 references, ! of"

 which is Soviet.

Inmetibut metailurgii im. A. As Baykova Akademii nauk SSSR '

(Tnstitite of Metallurgy dmeni As Ao Baykov of the Academy of
S2ienoes, GSSR) : A ey :

Hovenber 17, 1958
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"18(7) | | o N e sov/:o-126—4-22/62 |
AUTHORS ¢ S?YEP??&Y!;Eﬁismfj §aron,vv. V., Ivanova, K. . _
TITLE: The Diagram of the Recrystallization of Niobium'(niagramma re-

kristallizatsiivniobiya)

PERIODICAL: Doklady Alademii nauk SSSR, 1959, Vol 126, Hr 4,
' pp 1TV - 173 (USSR) , v

ABSTRACT: " In the introduction»the good mechanical and physical'properties'
~ of niobium,arevstreséed, and determination of the recrystalli-
zation temperature of niobium and the investigation of the in-
fluencefexercised by 11 alloys uponrthe‘beginnipg of recry-
~'stallization'are givén as. the task to.be achieved by this papers .
Treatment of the bars of 29 mm dismeter and 120 mm length, which =
was carried out for the purpose of eliminating the coarse = - . -
 structure, and by means of which a fine-grain polyhedral struc-’
ture was obtained,  is described. It was found that the plastic =
propertiea,of niobiunm improve'considerably after annealing, and- |
a recrystallization diagram is shown, from which the dependence
of grain sizes on deformetion and on the annealing temperature .
may be seen. Determination of the beginning of recrystalliza- i
tion wes carried out by means-of X-ray methods. It was found.
that the temperature of the beginning.of recrystallization de- '

Card 1/2 ~ creases from 12009 to 1025 ¢ with increasing deformations De-:~
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The Diagram of the Recrystallization of Niobium S0V/20-126-4-22/62

termination of hardnessratidegormétibns of up to 80% showed

an increase of from 135 kg/mm at 0% to 165 kg/mm2 at 80%. :
Further, the dependence of ‘grain sizes on the annealing temper- - -
‘ature is- discussed and the critical,degree'of_deformationrat

an annealing temperature of 1300° is given as amounting to

7.5%. In this case a grain size of 251 W was obtained. From-

the results obtained the conclusion is’drawn that the most o
favorable thermomechanical treatment of nioblum may be carried
out within the temperature interval of 1100-1450°C and with a
degree of deformation exceeding 10%. There are 3 figures, 1

table, and 7 references, 2 of which -are Soviet. '

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR

S (Institute of Metallurgy imeni A. A. Baykov of the ‘Academy -of
Sciences, USSR) . . . : T

PRESENTED:  February 25, 1959, by P. &: Rebinder, Academician .

SUBKITTED: February 14, 1959

- Card 2/2
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24(2)
AUTHORS:

TITLE:

PERIODICAL:

 ABSTRACT:

card 1/3

J Xl

S0V /20-127-2-21/70

Tylkina, M. A., Kivilenkg R. Y., Savitskiy, Yee M.,

The Diagrgm_of Recrystalligation Qf-Hafnium
Doklady Akademii nauk SSSR, 1959, Vol 127, §r 2, pp 310-312
(Ussr) - B L : E ; DO

- It is the 'object' of the ’pli'esent Study' to determine some of the o

properties of hafnium and to investigate recrystallization—.and F
deformation-processes, From metallographic and X-ray analyses, .

as well as by determining hardness, the authors derived the
regrystallization diagram shown in figure 1, Hafnium is a
dimorphous metal, the hexagonal o¢ -modification changing into

the cubic body-centered [ -modification at higher temperaturess

‘Hafnium iodide bars of coarse structure were used as original

material. The physical properties of these Hafnium iodide bars
are given together with:a description of the elimination of the v
coarse structure. The deformation was carried out in eight steps -

' from ranging 5% to the maximally tolerable deformation of 60%.

Vacuum-annealing was performed in seven stages between 150 aﬂd

1550° ¢ . Recrystallization set in at 1000° ¢ after 10%

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410019-0"



oo i T VAR T Y RRGITEIIE £ S e -

"APPROV :
ED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001447410019-0

e £ .1
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deformation,at 850° C after 20¢% deformation, and at 750° C
after 40% or more deformation. Annealings within the tempera=- -
ture range of the o¢ -modification yield'a;fine-grained
polyeder structure with grain sizes of between 25 and 40 s~
after 30% to 45% deformation. Annealings above the temperature:
of the polymorphous transition gives a coarser grain (24Q/~)
and .a marked structural change. The similarity of the
deformation- and recrystalli:ation propertiesvbetween hafnium,
titanium and zirconium is pointed out. Also, theiref - and
-modifications are compared and their high plasticity
gtressed. By their hardness and cold workability they are
arranged in. the following order: titanium - girconium -~
hafnium, It follows from the recrystellization diagrams of the

 card 2/5'7
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~ three metalé,that they alsérhave similér grain sizes.
~ Finally, the temperature stability of these metals and their -
alloys is emphasized. There are 3 figures and 11 references,

6 of which are Soviet.

ASSOCIATION: Institut metallurgii im. A. A.

' Baykova Akademii nauk SSSB .

(Institute for Metallurgy imeni A. A. Baykov of the Academy of -

‘Sciences, USSR) o

'PRESENTED: ~ Mexch 26, 1959, by I. P. Bardin, Academician

 SUBMITTED: March 25, 1959
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‘AUTHORS: sgegev, . Vo, Corresponding Member, A8 USSR, 80V/20-129-3-24/10

Kopetskiy, Ch. V.;,&vitakiy, Ye. Moy
ShQKhMp V. She ~ :

TITLE: on the Intersction of the Elements of the VIIA Subgroup With
: Transition Metals - R i , . o o 7

PERIODICAL: *Jzona'c)u Akadenii nauk SSSE, 1959, Vol 129, Kr 3, pp 559 - 562
UsSR) - e T . S

ABSTRACT:  Mn is known to be an anomalous metal with regard to combining
: forces between the atoms, the crystalline structure, etc. .

(Refs 1,2). Active interaction with the elements of the sub-
groups IVA, VA, and VIA ie typical of rhenium. In connection
herewith, o- and A-phases are formed in binary systems
(Refs 3,4). Un and Re are analégous with regard to the forma-
tion of oxides, acids, elc. It is, however, unknown whether
they are analogous with regard to interaction with metals.

Table 1 shows distinct differences of the physical properties
of Mn, Re, and Tc. Great similarity of Hn and Re as to the for-
- mation of metallic phases can be ceen in analyzing the interac~
: . 4ion of ‘Mn and Re with transition metals. Pigure 1 shows the de-
Card 1/3 pendence of the value of the dimension factor (rnznern&y-f.ktor)? :

SRS TRT I SR ) RIERAT ] et ol
SRR AW T AT N] SR Era i G N g e A IECIOTI .
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" ’On the Interaction of the Elements of the VIIA Subgroup S0V/20-129-3-24/70
'iﬁh Trensition Metals. - o . v N

~ (with Tegard %o Mn and Re) on the group number of the periodic
gystem for all transition metals (Ref 6). Pigure 1 shows the
compounds formed with a corresponding transition metal in a
binary system of Mn or Re. Mn and Re and the above elements of
the subgroups IVA and VA form Laves phases with a structure of
the type MgZn, and MgNi, (ZrRez,Zrlnz,Tilnz,Tllnz,lblnz). All

these compounds are formed from the liquid phase and are stadle
up to room temperature. It may be concluded therefrom that there
exists great similarity between Mn and Re in the formation of
alloys with transition metals. This is. proved, above all, by
the type of interaction with elements which are at right and at
the left of group VII in the periodic system. Compounds -are .
formed with the metals of the subgroups IVA, VA, and VIA. Solid
gsolutions on the basis of more gimple structures or compounds
 with a simple structure, however, are formed with metals of
group VIII, In binary systems, Mn and Re form the same type of
phases with the metals of the titanium-, vanadium-, and chroaium
group. Mn and Re show a great tendency towards formation of:

g-phases. The structure corresponding to the 1oi-tenp2;,jure

CArd'Z/B_
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On the Interaction of the Elements of the VIIA Subgroup '§0V/20-129-3-24/70
With Transition Metals - ' Lo _ o ‘ .

phase of Mn is formed as an -independent compound in systems on. S
Re basis. Since there are no papers available on Tc alloys, the
binary systems can not be completely classified on the basis of ¢
subgroup VIIA. It may be assumed that Tc reacts in alloys ina - '
similar way as- Re. The comparatively~diat;nctfcla.sificntion of T
the binary systems of transition metals with Mn and Re as well S
as & restricted set of phases existing in these systems are ob- :
viously related to the key position of subgroup VIIA among tran- !
sition metals. There are 1 figure, 1 table, and 7 references, -
3 of which are Soviet. - ' : e :

 ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nsuk SSSR
R {Institute of Metallurgy imeni Ai.-A. Baykov of the Academy o
Sciences, USSR) - ; : o v

| SUBMITTED: - August 12, 1959
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meking plugs for automobile alectrica gystems are discussec: Also, the ef-
fect of the addition of certain glements o2 the properties of heat.»resistant
ateel 18 €X ned and alloy® with special physical properties (particularly
semiconductive alloys) ere & cussed. NO personalities are mentioned. Sovist
‘ and nqn—Sovmt references accompany Someé of the articles. L
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SAVITSKIY, Ye. M., and TYLKINA, M. Ae

~ Certain Physical Propért.ies of Rhenium and Its Alloys
E. M. Savitski and M. Ae Tylkina, The Institute of Metallurgy of the Academy of -
Sciences of the U.S.S5.R., Moscov, U.5.5.Re o - : .

Studies have been made of recrystallization of rhenium, and of alloying with

tungsten, nickel (in Ni-Cr alloys), end with titanium and its slloys. Rhenium -

- additions improve both rooam and elevated temperature properties and increase the -
4nitial recrystallization temperstures. Solid solution tungsten alloys have ‘
_increased workability and electricsl resistance. Applicaticris for rhenium alloys i
are promising for thermocouples, electrical contacts and some vacuum tube parbs.
Results are given 2 study of rhenium as & contact materisle

Report presented at the 117th Meeting of the Electrochemicel Socisty, Chicago,

1-5 May 1960. » _ ' : ; S S
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SAVITSKIY, Ye. M., and TYLKINA, M. A.

Rhenium and Transition Metals Phase Diagrams’

E. M. Savitski and M. A. Tylkina, Institute of Metallurgy, Academy of ‘Sciences of
the U.S.S.R., Moscow, U.S.5.R. : E ‘

Binary phase diagrams of rhenium with titsnium, zirconium, hafnium, vanadium,
niobium, tantalum, chromium, molybdenum, tungsten, manganese, and cobalt have been
‘determined. A number of these alloy systems are characterized by the formation of
inter-metallic phases of the sigme or alpha-manganese types. Camparisons are made
of these and other common features of the respective diagrams on the basis of the
periodicity of the binary alloy additions. v ‘ ' Co

Repbrt_ presented at the 117th Meéting of the Electrochénical Societi, Ghicagd,'
1‘5 May 19&)0 ' ’ ] . .
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Phe Structure and Properties of Alloys of the Vanadium-Tungsten
syston oL . e val

plasticity, & decrease in hardness and a small increase
in the compression strength. Further increase in the :
‘content of tungsten causes changes in properties, Lo
characteristic for systems with cont inuous solubility
in the solid state. Vanadiud decreases the resistance
of tungsten toO oxidation. A% temperatures between 700
and 1100 °C all alloys as well as starting metals are
strongly oxidised and require protection (Fig 3). The
_ microstructure of annealed vanadium-tungsten alloys is -
Gard  ‘shown in Fig 2. . : o : , -
3/3 There are > figures and 2 references, of which 1 18 o
‘ o English and 1 is German. There is also & table (p 70a>//_._;
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, 4 . 5/180/60/000/03/013/050
nd Its Alloys with AluminiﬁmEl93/E’8’ :

59 Nd-Al alloy is practically'equalrto'that of pgre
‘aluminium. The effect of temperature up to 300 C on
the mechanical‘properties of the Al~Nd alloys with up

to 5% Nd has been‘also'investigated, Figure 1 shows ;
the microstructure of neodymium (a) cast, (b) after 70%

cold deformation and (¢) after cold deformation to 70%
and annealing at 500 C. Figure 2 shows the microstructure
of the aluminium “alloys (cold-worked and
anncaled), qcntaining 0., 0.7k, 1.05, 9.24. oly. 21, b7.47

and 66% neodymium- ‘There are 3 figures, 2 tables and
9‘referen¢ese 7 of which are Soviet and 9 Bnglish.

Neodymium a
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_AUTHORS @ paron, VeV« fyanovas K, N. and Sav:LtsklIg
: o (Moscow) T ,
TITLEY Phase piagram and Some Propertles of Alloys of +he

System Niob1um—Molxbdemxm~Vanad1u;n .

___—_——‘-‘.‘
PERIODICALz Izvesglya Akadem11 nauk S5SR, Otdelenlye tekhn1cheskikh

nauk, Metallurglya i to pllvo, 1960, Noo pp. L 2-149
+ 1 plate ) )
TEX.’I.‘o The mlcrostructures 1n the as—cast and annealed state5~.

(Figo.1)s hardness (Fig.z,s), melting points (table) wer
determlned for the ternary Nb-Mo=V (and correspondxng blnary)
systemse The solidus igotherms are prOJected on the triangulal
diagram and the corresponding binary'fusio '

in Fig.D. A continuous solid—solu
system was found, The'solidus—isotherms show that the fusion

‘temperature of the alloys falls (from ao50 to 1800°C) as the
vanadium risess . At the niobium corner of the diagrams alloys
had the lowest hardness'(105 to 220 kg/mmz)° The oxidation of
the alloys at 1000 to 1200°C was also'studied: specimens were
placed ‘in cruc1bles pre—lgnited to constant weight the gain in

card 1/2
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3/180/60/000/004/023/027
3111/5452

Phase piagram and Some properties of Alloys of the System
NiobiumaMolybdenum_Vanadium ’ L , o E

weight for 1 hour's heating in air being dqetermined. The results
(shown bY curves "v" in Fige2 and &) jndicated that the best :
resistance to scalin is possessed in the binary systgms by

5% Mo, 5% v (at 1000 C) and 15.4% Moo o hy% V. (at 1200°C) 3 and in

the ternary by alloys with 5% Mos o.8% v and 5% Mo 5.6% Vs which
also have other advantageous properties,' A common'feature'of all
alloys with high mo lybdenum and vanadium contents is & high ‘)(

oxidation rate. Variation of hardness with’composition in binary

and ternary,alloys corresponded to property changeés characterlstlc
for a continuous,series of solid solutionse Variation of scaling
resistance'with composition does not show such 2 relation. In
generalgrlncrease in scaling resistance of the termary niobium
alloys occurred at a loweT degree of alloying than with binary

] alloys. Some ternary alloysvoxidized faster at 1000 than at -
,1200°C; 3There,ére 5'figufes, 1 table and 8 referencess? ’

3 Soviet'and 5 Englisbe : SR

- SUBMITTED? 1960

- card 2/2
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, : B S/509/60/000/00’&/019/024
\8.\\50 ' R ’A'm,ozl/mo6 '
AUTHORS : . gavitskiYs Ye.Me rylkinas M. A., Ipatovads S.1es
S : _and Pavlqva,‘YegI.~‘ : T R
TITLE: Physi¢oFMe¢hanical_Propefties of Tungstén and -
' Rhenium = R R : : S

PERIODICAL: Akademija naﬁk‘SSSR. ‘inS£itut metallurgii. ,
T Trudy No.lk 1960. 'Metallurgiya, metallqvedeniye$
fiziko-khimicheSkiye,metody issledovaniya,»pp021k~229

 TEXT: Rhenium has beel suggesfed,as a possible

for tungsten for use in the electro«vacuum industrys but it is

. very expensives = Therefore an inVestigation of tungsten-rhenium

‘alloys Was carried oute. Alloys were prepared in an arc furnace } :
and bY powder metallurgical methodse The complete range ©of {f\i
alloys was studied PY metallog:aphic'and X-ray analysis;s by micro~

rhenium and the
“the rhenium solid solution at 75'wt.,% rhenium and '815 oc were
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| - 24
's/509/60/°°°/°°“/019/9 2 3
g021/E106 <:F;.
, ; : . ium - ~
: ten and Rheniii : ’
: jcal Properties of Tung%.e, ¢ rhenium in t?ngst:n
physico-l\lechan_ o ,Bf solid 'SOluFlogac‘;easiﬁS solubillt% aa
o bvre was a‘Wide.ran%emperaturesw with de un Res formed bY
The 30%) at high t¢€ ed. The compoO
(up to - ire was decrea3s hardness
ratu ; or pre d t ent of
rhenium con red
3 . . es prepa
: . jum into
e was prepafed ey i e
20 wt.%e Letallurgical meti:?lis' ' ’ i Grain growth
by powder ised the tempera ' iur of "
tungsten ra oC depending
-~ tion by &UV” :
of rtungste

trength

: £ 1-5%. -

atggnk;/mmz’: and 'elir}gizlgtcreas ed in -

> - ditio . g . from
f2ie rhenium in these Conlongation increased
lloy containing Zt% 150 kg/mm2 and the € B :
a 3 o
370

strength from 20 T :
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5/509/60/000/004/019/024
_ g021/ E106 : :
f,Tungsten and‘Rbenium’
the ength of

¢ 1400-1500 oc, the
' son 18-20%-

'loS'tO 6"89{)- )
this alloYy wa5‘1805190 xg/ mm
strength of wires of the alloys was hig
wires .2 all-tempe although an 3 )
resulted in a decrease b At 1400 QC’the'Un . -
: tungstén.was'kz kg/mm '3 19%‘rhen1um-
was 66:7 kg /mm? o At 2600 °C *t 6.7 kg/mm2
jvelye * the limiting gestir
nd 20% rhenium was 000 °C. or
en or alloys © ining 1 -and 3%

10, 25 an b
2 Tungsten 2
2 - The electrical re
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contents,

200 kg/mm®e
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EOdl/ElO6

~Mechanical Propc:ties

_Physmco
At 20

_of. the alloy. containing 218 rhenium was
44 and 0.04% ohm.mm /m

the tunvstcn-rhcnlum alloys possesscd several'

"At 1600 ©C the resistances were O

respectlvcly. Thus
advantages over tungsteno'
There are 11 figures and 23 references
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oc the resistance ‘of tungsten was 0.056 ohm.mm2/m,

of Tungbtcn and Rhenlum :

and‘that

0,242 ohme.mm /m.
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5/509/60/000/004/020/024
E111/E152 = : I
qnadiumeaChromiu

. pPhase Diagram and Properties,of v m Alloys
a type QCS-AO'(OSUﬁ#O) Lransformer;_jtemperature was
ith an‘optical pyrometer'calibrated under similar
conditions against melting points of pure nickelQ»titanium,
;zirconium,'niobium and molybdénum;‘ Liquidus t emperature was the
‘the solidus, that. when
used OVEXroe SR

reading when the specimen lost cohesion:
4 ox b x 15 mm specimen,f
f these temperatures aga
anadium 18 due to

a hole drilled in the
“Curves 1 and 2 in Fig-1l show plots ©
wt.% Cr (th=2 relatively low value for V
,impurities), Microstruéture was studied and hardness measured on
the cast alloys and'alloys'annealed for 100 hours at 1100 9C in
jed. The hardness (Hg,
curves ITII and IV correspond
ys‘and curve V gives

Hardness was determined

hardness at ,

with a So—ksl_oad on a in argon at the high-
temperature which was measured with 2 pt/Pt-Rh thermocouple-
_Electrical'resistivity of annealed 00 mm specimens was
determined pbtentiometrically at'room'temperature:‘ results aré
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18.1200 i )Hlak\“f“v' L S/180/60/OOO/005/004/055
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AUTHOR: garitsiiy e M. (N\oscow) ' .
Ll ~_,ﬂwwﬂ/»/wr-~f_w o . 7 : o ‘
pITLE: Rare Metals in Mﬁ S
PERlODlCAL; 1zvestiYa demil pauk g8SR 4 Otdeleniye tekhnicheski
' pnauk, Metallurgiya i top]ﬁvo1‘1960, Yo. 2s pp-.s‘a—- 9
TEKT > pe author carried out much work (e.8¢ refs 2v 22 18,
25 and ) on Tare metals and a110Y8 of them- 1n the prese t papel»
using plbl,lshe informa’clon, he discusses possibilities of using
rare © rals & pHases for peat resistlng; 3110Y 5 and,their,eifec.t on
heat«resis ing allo¥ p’roperbies‘q_ Table 1 shows the pal hysical
ond wedh? ca ropertles:of high—melting netals and araws 500
- gend o asions_foF discussi;on,while Ta&bte (12 gives o of
'Tsoln‘oiliti.e: ¢ carbols oxyEen . nitrogen:an ny rogen
 thes® pmebalse The autﬁ\b goeé’l«’bn go 41 fass the prope%t‘ii of
- glloys pased on individual_rare mebals: The first‘is,r enl ,'Whloh
cne autbor considers reliably es’cablished-as the only ©° pt foT
c 'cal‘properties at 2000—5000 oG. '_Tantalum is 8 obheT
uk, 1ike :cheniumaais gcarce. 14 Nio‘oium ls moTe
jon, wnile vanadiv® \tas a re"_I tiVely
i sum _are conb dered oY the
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s/ 180/60/000/005/004/053
: _ E111/E155 R
Rare Metals in Heat-Rasisting Alloys» - o - ‘
' authér'unsuitable a5 bases for ver 'highetemperature alloys, but o A/

having good corrosion resistance§v Xptrigm has sSome advantageous -
properties: q*The author urges further studies og-this element and ‘
onyvgtetiumgvuhullium,€erb1um;ﬂholm;um and|scandiul. In the & T
section on the Tnfiuence Cf rare metals on cat-resisting agiloy _ R
'pf@peftipv the authoTr discusses the following possible effects:. ')x{,
grain refining of the alloy page (pure metal or solid solution {
~based on it) as cxemplified in Fig. 71 elimination of impuribies . -

(¢.g. OXyBED, hydrogen) produc'ng‘brittleness;féconversion of low-
melting eutvectoidal inclusion (quOAsulphur'in'steels) producing e
red shortness into high-melting compounds; improvement of. -
resistance of scale TO further>oxidaciong ‘change 1R mechanism of
1asbic de formation of the alley pase (bthe jnfluence of Thenium oI

he deformability{ofvtungsteﬂﬂis'shown'in Fig. 7)3 ,increased
recrzstglliﬁgtioﬂ‘pemperature (the effect of various elements on -

that of molibdenumfbs pown in Figs 92! streng thening action

through alloying of solid solution Or'iUrmation'of new heatv‘*
31

. ating compounds, OF gheir redistribution in heatvtreatment

SRS EIURIEL i A RO 1
I3 FITREES] Hhipiisditeg i b Ll
Y el -
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5/180,/60/000/005/004/033
E111/E135 - .

Rare Metals in Heat-Resisting Alloys - o . ,

(Fig, 11 'shows the effect of spall additions.of.ceriumﬂon,the
‘strength of titanium alloys); »\imparting of special properties

to alloys. The author conclud s_from.this survey that rare
metals are needed for high-temperature alloys and urges wider

and more profound research work in this field. = ' /
~There are 12 figures, 7 tables and 51 references: 42 Soviet b)(/

(several are translations from English), and 9 English. -
SUBMITTED: April 25, 1960 o '
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SAVITSKIY, Ye.M.; BARON, V.V..

ating the structure and the physicomechanical properties of
molybdenum disiliclde alloye with nickel‘,'cobalt, vanad;n?uar.;i 13:6) S
niobium. Trudy Inst.met. " no.5:156-161  '60. 4 13:6)
(Molybdenum alloys--Testing) : ,
(Molybdenus silicide)

Investig
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| gAVITSKIY, Ye.M.; BARON, V.V.; YEFIMOV, Yu.V. e ‘
\,_M""" s . . . t. 0-5: .
Constitutional diagram of the V - la system. Trudy Inst ?;IRA 23:6)
] . : . : : .
166-173 6OEVanadiuni—lanthanum alloys--Metallography)

(Phase rule and equilibrium)
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AUTHORS: ‘§gﬁfﬁi§i{:ﬂfﬁi§;j——Duysemaiiyev, U}Ko‘, N T ’
TITLEi, "'The‘Effect of,VanadiumJXn'Che Properbies’of Industrialvﬂigxglz_;, L
R pase_Alloys —~ e : o . : : L
pERIODICAL: yestnik akademiinauk’xazakhskoy SSR,:1960, No. 6, PP° 43 - A

. PEXT: The authors describe experiﬁehts carried out tb-%etermiﬁe the

effect of vanadiud on gfructure and properties of Monel metal and constant—

an. ©The alloys were prepared'at the Balkhashskiy zavod PO oorabotke gsvet-
1 . v

nykh metalloV (Balkhash n-Ferrous etal Workin plant

was introduce in the form of & i v alloy: They Wwere ested 83 to
m1crostructure, hardness, electric resistance st ength and plast1c1ty dur
ing stre ching T tretching tests were carried at temperatures o
srom 20 %0 ,100° Additions of venadiu® © +o 0.5% nad 1o effect O

. ¥he microstructure of either'the Monel metal OF the constentane Measuring
the hardness of the alloys invthe,deformed and tempered phases ghowed that
;introduction of up 0 0.5% vanadiu® had no effect on the hardness,of the:

~ Monel metal and slightly increased the hardness of the constantane The va=

APPRO
VED FOR RELEASE: 03/14/2001

CIA-RD
P86-00513R001447410019-0"



