"APPROVED FOR RELEASE: 06/14/2000

. Fyray o3 PFnaze Rlagraks o Topnary Byaiem: Rasgi op

L A N

CIA-RDP86-00513R000824720008-0

galufions ol e a= and Actltaniememadiricetions I
sonnection with @ wipnNlenague incerastion oy lrserium &0
Rarpinm =ith ~itanium (figure 1); 2. of tne eystam wiiz
selntions, as under v, o©f H~titaninm with timbioea gl
a=tirapinmn geaulong (1 igurs #). 3. Phase inpmue Wit o
wutcataid transformaticn of alloys rich in titaninm &%

elaments thet reauce che temperstuva nf its

Sransformatione onid 2aw3d AR euiesLoln AaCumpiAl s
fophusa {fleuree T, 4. 4 phage 01ogrgm wire

P VY e b £

b ”»
a

gnd pavitsatosd tyue of tne transiormsrions of 21499 roon
In vinAapiam 1% pvonnrﬂﬂ in tne inteprgnrtion woth &' -flant

#nieln lroreaze the weilting temperaiure afd

tLhs.

Eolymosrpnaus tcanplornatica of thtaniue ﬁﬂ,ﬁ;ﬁ} e

eiementa ahtch dlwinish tha Yormmd, bub inerasof dhe lavia
- e X f s - ,

(i, 1,50 ,5m) Ciigas AV, B, Thie fype caTuealind S T

apge G wiioh one si Tea cemedpefits yore
of suifa ecintpoers v Un g and tetitaniam,

gecend one only Iopem Lhsad s utionn AitR

vard 2/4

Tvpes of Phase Diagrams of Ternery Systems Based on
. Titunivn o

fien oF Clianinm and couded un

tranaleoms

k4

alymarphey

periteciia of peri

.

titunium atluve wilh a rertein struiure.
and 6 ceiersnces, 5 of aliich are Soviet.

Gurd 3/4

et spniae

. APPROVED FOR RELEASE: 0
6/14/2000 CIA-RDP86-005%g&qgg)&%g]%’poo&

6. This type is produced due to & combinatlicn of the double
dipgrams ol typss 4 and %, that means cone ccrpanent forms
continicus snlid solutions with o= and B-titanium, whereas
the secsnd one rTeduces the temperature of the polymorphous
: sutantoid
{i.n ni the Hephase. 7. On2 cumpnnent DefLVed A
g &, wnile the nuwonnd one inoreases ihS LempereTire

k tronatormatiun, ahereniter Talw 2
werpid reastion (combin
and 4). B, Taly type is preduced by 8 ocmbiration ¢
vypes z and . %, Tvpe 9 = TYpES 2 and 4.
types 3 and 4. Eaperimentel investigutions
sysiems (refarencss A=6}1 confim the Correciness ar tn
atove~mentioned aipgsifications Thess iypss cf dinsgvems maks
it possibie to cbivla sonerete GoMpositions ¥ ternavy
Phave atv 4 §LGUIES

ation f t¥pes
.

RN THE R RN T BN

ey rea s Loe

%

Loy

<2

10, Type 10 -
of seme of thsce
[



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720008-0

T T BTN S T T T T e T

AUTHORS : Kornilov, I. I., Domotenko, N, T. S0V/»0-120-2-23/63

-__—_\
TITLE: ' The Influence of the Atomic Concentration of Chromium,
Molybdenum and Tungsten Upon the Properties of Solid
Nickel Solutions
(Vliyaniye atomnoy kontsentratsii khroma, molibdena i
vol'frama na svoystva tverdykh rastvorov nikelya)

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 120, Nr 2;
pp. 311-313 (USSR)

ABSTRACT: The three above-mentioned elements of group VI of the pe-
riodic system have a body=-centered (cubic) lattice and '
form limited solid solutions with nickel. The solubility
of these elements decreasea from chromium. in the direction
of molybdenum and tungsten. The differences of the atomic
diameters as compared to those of nickel and their maximam
solubility in nickel are given. The replacement of the
atoms of the metal solvernt by atoms of the dissolved sub-
stance causes additional chemical bindings in the system
which strengthen the lattice of the metal solvent (Refe-

card 1/5 rence 1). This different solubility and the atomic struc-
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The Influence of the Atomic Concentraticn of S0V/20-120-2-23/63
Ghromium, Molybdenum and Tungsten Upon the Properties
- of Solid Nickel Solutions

ture must also exert a different influence upon solid
nickel solutions. The authors wanted to determine the
rules governing these charges of property. For this pur-
pose they employed the methods of physical-chemical ama-
lysis. The measurements of the lattice period of the so-
1id nickel solution show that at equal atomic concentra-
tions the degree of distortion of the crystalline lattice
in nickel increases with the transition from Cr to Mo and
W. This rule corresponds 1o the successive position of
these elements in the periodic system of elements and is
a consequence of the difference of their atomic diameters
as compared to that of nickel (table 1). As is to be seen
from it the greatest difference in the lattice parameters
occurs in the cases of solid nickel solutions with tung-
sten (W 4,6 and 10%) and the smallest difference in cases
with chromium (at the same concentrations of Cr). Molyb~
denum takes an intermediate position. The investigation
of the specific electric resistance at the same atomic
Card 2/5 concentrations of Cr, Mo and W showed the sequence of the
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Tha -Influence of the Atomic Concentration of 50Y/ 20-120-2-2%/63
Chromium, ifolybdenuws und Tungsten Ugon the
Properties of Solid Nickel Solutions

Curd 3/5

jncrease zlso in this physical constant on transition froam
chromium to molybdenum and further to tungsten. The soli-
dity was studied in alloys with 4,0 and 105 Cr, #o and ¥
at roo0a temperaturc, at 800 und 1000° (table 2), the heut

resistance at 800° end a tension of 4 kg/mmz, w5 well es at

1000° and a tension of 2 kg/mmz. From tuble 2 follows

that the ultimate-strsss values at equal atomic concentrations
increase from chromium to tungsten and from tunzsten to
molybdenum. lolybdenum yields the highest increase in
herdness of the solid nickel solutions. Thus the sequence

of influences of Cr, Mo and W in this respect does not
correspond to their position in the periodic system. The
game holds for the heat resistance (determined by the method
of bending). The corresponding curves at 800 and 10C0C w«re
ghown by figure 1. From this follows thet the incrazesse in
concentration of Cr, Mo and W leads to the strengthening

of the alloys at the isothermzl lines given in the diagras.
The rteaulta of investisation were gonerzlized in a joint
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Fhe Influence of the Atomic Concentration of 50V/ 20-120-2-23/63
Chromium, Holybdenum end Tungsten Upor the
- Properties of Solid Nickel Solutions

AS30CIATION:

Card 4/5

diagrem. Fro.: thip follows that the heat resistance of

the solid solutions of Cr, Mo and i at all concentrations
changes in the same order s the hardness &t the same tem-
perzture. This yields un order: Cr—>W -Mo. & different
influence of molybdenum and tungnten upon the electiric re-
sistance and upon the change of the period of the crystul-
line lattice of the solid solution on the one hand and
upon the haurdness und hest resistence on the other hand
can be explained by the fact that the chemicul forces of
vinding decisively influence the mechanical properties.

An individuwal influence of the elements upon the chemical
strengthening of solid aickel solutions taukes pluce here.
There ure 2 figurcs, 2 tables and 5 Soviet references,

deenno-vozdushnaya inzhenernaya ekademiyo im. H. Yo.
Zhukovskogo (lMilitury Aviation Engineering Acadeay imeni
N. Ye. Zhukovakiy)
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18(4,7)325(1) -+ PHASE I BOOK EXPLOITATION SOV/2568
. : ’ IS ‘ o
Akademiya nauk SSSR. Institut nauchno-tekhnicheskoy informatsii

Metallurgiya 1 mefallovedeniye; khimiya, metallovedeniye i obrabotka
titana (Metallurgy and Metallography; Chemistry, Metallography,
and Treatment'of Titanium) ‘Moscow, lzd-vo AN SSSR, 1959. 383 p.
(Series:  Itogi nauki; tekhnicheskiye nauki, 2) Errata slip in-
gerted. 2,700 copies printed. -

Ed.: N, V. Ageyev;.Corresboﬁding Member, Academy of Sciences, USSQ; _
Ed., of Publishing House: V. S. Rzheznikov; Tech. Ed.: Yu. V., Bylina.

PURPOSE: This collection of articles is intended for metallurgists
working with titanium and titanium alloys. e

COVERAGE: The articles in this collection deal with the chemistry,

metallurgy, and machining of titanium and titanium alloys. The
articles are based on abstracts appeering in the Referativmyy
zhurnaly for chemistry and. metallurgy, from 1953 to 1955, For the
most part the artlicles are based on rion-Soviet material. No person-
alities are mentioned. References follow each article.

Card 1/6
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KORNILOV, I, I. ' : , 2

| Mechanical Properties of Intermetallic Compounds of Iron and Nickel."

repdrt presented at the Electrochemical Soclety Moéting, Fhiladelphia, 3-7 May 59

Eval. B-3,131,204
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7. FHASE I BOOK EXPLOITATION 80V/3559

Akademiya nauk SSSR. Institut letmurgii. 'Nauchnyy gsovet po probleme zharo-
prochnykh splavov =~ R

- :"‘Issledovaniye'. PO _zharoprochnym splavam, t. 5 (Investigations of Heat-Reaistant
- Alloys, Vol 5) Moscow, Izd<vo AN 8SBR, 1959. U423 p. Errata slip inserted.
2,000 coples printed, ’ B ‘ i

Ed. of Publishing House:  V.A. Klimov; Tech. Ed.: I.F. Kuz'min; Editorial
Board: I.P. Bardin, Academician, G.V. Kurdyunov, Academician, N.V. Ageyev,
Corresporiding Member, USSR Acedamy of Sciences (Resp. Ed.), I.A. Oding,
I.M, Pavlov, and I.F, Zudin, Candidate of Technical Sciences.

PURPOSE: This book 1s intended for metallurgical engineers, research workers
in metallurgy, and may also be of interest to students of advanced courses
in metallurgy. . ) . .

COVERAGE: This book, consisting of a number of papers, deals with the proper-
ties of heat-resisting metals and alloys. Each of the papers is devoted to
the study of the factors which affact the properties and behavior of metals.
The effects of various elements such as Cr, Mo, and W on the heat-resisting
prq})ertiea of varicus alloys are studied. Deformability and workability

Card 1/9 :
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VOL, Avram Yevgen'yevich; AGEYEV, N.V,, red,; ABRIKOSOV, N.Kh,, doktor
tekhn.nsuk, red,; KORNILOV, L.l., red.; SAVITSKIY, Ye.M., red,;
0SIPOV, K.A., doktor tekhn.nauk, red,; GUSEVA, L. X,, kand khim.
nauk, red.; WIRGALOVSKAYA, M.S., kand,xhim,nsuk, red,; SHKLOV-
SKAYA, I.Yu., red.; MURASHOVA, N,Ya,, tekhn.red.

[Structure and properties of binary metal sys’cems] Stroenie i svolstva
dvoinykh metallicheskikh sistem, FPod rukovodstvom N,V Ageeva. Moskva,
Gos.izd-vo fisiko-matem,lit-ry. Vol.l, {Physicochemical properties of
elements; nitrogen, actinium, aluminum, americium, barium, beryllium,
and boron systefu] Fiziko-khimicheskie svoistva elementov; Sistemy
asota, aktiniia, pliuminiia, ameritsiia, bariia, berilliia, bora. 1959,

. 755 Pe : (MIRA 13:3)
1, Chlen-korrsspondent AN SSSR (for Ageyev).
(Matals) (Phase rule and equilibrium)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720008-0"



AR

CIA-RDP86-00513R000824720008-0

06/14/2000

"APPROVED FOR RELEASE

e . :
T — RN (SN UUUN e 7R

) 2ant

P

. 2%(8) PHASE I DBOOK RXPLOITATION sov/2117

i uoc..vou.-ﬁuouo.w-ulwubonn-n.uou :rwn»r-»lnon-a-one«.lga
H .- turnykh issledovanly, 1956

_ Eksperimentsl'nays tekhnika i metod $ssledovaniy pril vysokikh tem-

* peraturakh; trudy soveshchaniya Experizental Techniques and
Methods of Inveatigntion at High Tesperatures; “Transactions of the

Conference on Experimental Technigues and Xathods of Investigation

&t Migh Temperatures) Moscow, AN S3SR, 1959. 789 p. {Series:

D evo-Akgdemiys nAuk 8SSR.  Institut metallurgli. Komissiya po fiziko-

himicheskim osnovam proizvodstva stali) 2,200 copies printed.

Resp. Rd.: A.N, Samarin, Corresponding Mesber, USSR Acadeny of
Setences; . Ed. of Publishing House: A.L. Bankvitser.

_ PURPOSE: This bock is intended for metsllurgists and metallurgical -
onginesrs. .

! COVERAGK: This collection of scientifiec papers 18 divided into six

- parts: 1) thermodynanic sctivity and kineties of high-temparature

1 processes 2) constitution dim = studies 3) physical properties

3 , @i diguid Ssizlc sxd slegs ) new snslytiosl methods and pro-

w duetiocn of pure metals %) pyrometry, and 6) general quastions.
Por more spacific coverage, see Table of Contents.

s

— , II. CONSTITUTION DIAGRAX STUDIES
“, . Fo 1.I. Methods of Studying Rulticomponent Iron-Base

author bases his method on an overall study of the
M"lun-w reactivity of the elements in the periodlo tadle
3 4a relstion to & given element (in this case, iron), .
[ speoifically, their adility to form solid solutions with
iron. BSe gives methods for construsting corstitution
Eq--ol::»uoﬂvou.:« yron-base mlloys (5-B components).

-n.aboﬂ p.ia. Studies of Constituticn Diagrass of Systens of 2 -

!ti)lgaonoagnol
A "":n. of compositions foruing -oumh -own«uoau-:anvoho.n
was found for the following: .1) Zrbr- binery mixture

(sol1d-solution melting polnte: 2200-2500° €) 2} E.o».:au-s#ou

- .
terrary sirtures (solid-solution melting pointss 2200-2625°C),

. and -3) ¥g0-Crp03-2 terna mixtures (solid-solution
] welting points: mnool 600° nﬂm Roentgenozetric analysis
a established the formation of ternary solid sclutiona of cuble

139

- medification in the range of ternary mixtures onnro-udn-l

-lw -Ng0-Ca0, rich in zirconium--from 80 to 95 mol. percent

of . Melting points of these mixtures fall between 2500

and 2 C. The absence of a eutactic makes thene mixtures
important refraoctory materials.

P v
- Galakhov, P.Ya. MNMicrofurnsce ror Hardening at Temperatures 18

- wp to 2500° C.
T - Olfshanskiy, Ya.I. (Deceased). Investigation of High-tempera-
ture Kquilidria by the Palling-Granuls Fethod 187 "

CIA-RDP86-00513R000824720008-0"
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KORHIIDV.LI}; BUDHERG, P.B.

/ Cenatitutienal diagrams of titanium-base systems. Itegi nauki:

‘Nne.2:31=102 '59. . (MIRA 12:9)
" (?{tanium alleys) (Pnase rule and equilibrium)
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15 8200

' , S0V/180~59-4-31/46
AUTHOR: Kornilov, I.I. - (Moscow) '
TITLE: Several Problems of the Theory of High Temperature
Strength and the Development of New High-Strength
Titanium Alloys14 : :

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 4, pp 190-199 (USSR)

ABSTRACT: The physico-chemical basis of hich temperﬂturé strength
of alloys is discussed and the various methcds of
measuring high temperature resistance are compared,

Fig 1 shows apparatus for measuring the strength of

alloys at elevated temperatures by the centrifugal method,.
The author considers that the time to reach a given degree
of deformation by this method gives a good measure of the
strength at high temperatures. Studies of the high
temperature strength of different types of alloy system
are described and reasons for strengthening put forward.
Fig 4 and 5 show the effects of varying the composition of
the Au-Ag system and of the Cu-Ni system at 300°C and
900°cC respectively. It is shown that the strength of
continuous solid solutions is retained at much higher
temperatures than had been previously supposed. The high

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720008-0"
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S0V/180-59-4-31/48

Several Problems of the Theory of High Temperature Strength and the
Development of New High-Strength Titanium Alloys

Card 2/3

APPROVED FOR RELEASE: 06/14/2000

temperature strengths of systems with limiting solid
solution are given in Fig 7 (Ni-Zr, curve 1; Ni-Nb,

curve 2; Ni-Mo, curve 3) at 800°c; Fig 8 (W-Ni, curve 1;
Ti-Ni, curve 2; Fe-Ni, curve 3; Co~Ni, curve 4) at

700°C and for Ni-Cr alloys in Fig 9 and Ni-Mo alloys in
Fig 10. It is shown that the strength at high temperatures
increases with the concentration of the soluble element

and reaches a maximum at the transition trom solid

formation of metallic compounds are given in Fig 11,
This compares the rate of creep of solid solutions of
Ni-10%Nb and Ni.7.5%Ta (curve 1) with compounds

NisTi (curve 2), NisTa (curve 3), NiszNb (curve 4)at 1030°C.
It is shown that metallic compounds have a much higher

Results of heterogeneous systems of alloys with very small
ranges of solid solution and no interaction between %he

CIA-RDP86-00513R000824720008-0"



"APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000824720008-0

i

67294

SO0V/180-59-4-31/48

Several Problems of the Theory of High Temperature Strength and the
Development of New High-Strength Titanium Alloys

SUBMITTED:

Card 3/3

Phases are given in Fig 12 (CuZr) and Fig 13 (Nizr).

It is shown that the strength at high temperature depends
upon the strength of the individual rhases. It changes
linearly with the ratio of the phases in the system.
There are 14 figures and 40 references, 38 of which are
Soviet, 1 English and 1 German. q///

May 4, 1959
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L2115 Sovyige

THORS: ' L6

TiTLEI:%S _;’: Tsc ing-lua, ang Bornilov,. I L. (Moz%osl)lh/:ﬂ
¢ Constitutional Diagram of the TiFeo-V'system

PERIODICAL: I Zvesti
: Iz Ya Akademii nauk SSSR,0t
i deleni t
uk, Metallurgiya i topIIVO,lésg,Nr 6,y§p ffgfifge?gégg)

ABSTRACT: The object of th
@ present investigat
moan gatlon was to s
poa hagﬁ;ﬁ?:rmal analysig, metallographic examin:%ggﬁbg
Ti-Fo-V system that 1o o tmo giaiioy?,OF the ternary
‘ o 8 TiFeo-V

ekl Baghiiors ere propirod fos Sutlin-sedices
£ - ce anium and

he two latter metals having bean used toA;?ggaizo?in

h

Composition correspondin
g to TiPes wh
gé:gn&ggdcgntent was 29,294, Th%s mggiegcggiﬁ was
or the preparation of the experimentgl :

Ca
l/§d ghflgesgggi oghthe thermal analysis are tabulated on
b L séliduset @ Vanadium content (wt-% and atom-%) and
emperature (°C) of several alloys are gieén Lf
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£7836
The Constitutional Diagram of the T 1Fe§f¥/§$g§§f,'6"lw3l

Fig 1 shows the constj
tutional diagram
gggggﬁgsgg?syructed on the basis o% theg£ 3238T55359V
com o mef% atom-%, upper Scala), It will be segﬁ
Lowerone ! thing points of both TiFes and Vv were
the tod cgﬁ @ addition of the other component and that
matery 1400pggen§§ form a sutectic, melting at’approxia
careiad cos - The metallographic examination was ) (
tron taon 0! Of)specimens subjected to the following heat
Drogresssyely homogenization followed by annealig e%
PontEgosire yéogwer temperatures (1000, 800, 600 ang %500
fo the,furn;ee 0 a%d %00 hours respectively} and coolin ¢
g;g(t);er holding atolégglf fgrggergggrg ; 605 )owater‘-quemmng
- , r
;peciggngbgehours, Tespectively, The megafggg%29h§509
Shee nit*iare ?tched in s 1:1:3 mixture of throlc)hlc
allo&s coﬁtgia?'d and glyeerol. It was found that orie
- soletions (thg*gfcggsggu:ggrz cgnstituted TiPes-rich solid
5% V 1s shown in Fig 2a). Thg ai?o?ilgg gggtiénégé v

2/3 ran
g€ consisted of two f
¢ phases, the . 7 of i
composition containing 324 V.’ bnghglingg;tgssz%EGCtlc

CIA-RDP86-00513R000824720008-0"
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S0V/180-59-6-1%/31

The Constitutional Diagram of the TiFeg~V System

Card
3/3

SUBMITTED:

of a nearly sutectic alloy, containing 354 V, is shown
in Fig 26; Figs 2@ and 2 show microstructure of alloys
containing 60 and 90% V, raspectively, with a corres-
pondingly smaller proportion of the eutectiec., Similar
structures were nbserved in queriched specimens, whose
examination showed that the solid misalbility gap
narrowed slightly at high temperatures (ses Fig 1).

The results of Brinell hardness measursements, carried
out under the load of 10 k s are raproduced in Fig 3
where hardness (Hy, kg/mm2§ is plotted against the
gompositlon of the alloy (wt-%) for specimens annealed
(open circles) and quenched from 1100 OC (filled cirecles).
Hardness of the quenched alloys was slightly lower than
that of the annealed Specimens; however, the concentra-
tion dependence of Hy was similar in both cases, the
hardness curve passing through a maximum at a
concentration corres§onding to the eutectic composition
(approximately 32% V), The obtained results confirmed

the pseudo-binary character of the TiFep-V system,
Thers are 3 figures, 1 table and 6 references, of which g
2 are Soviet and L English,

May 29, 1959
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ABSTRACT:
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Kornilov, I. I., Kantorovich, L. Ye. S0V/62-59-6-2/36

Investigation of One Part of the Four-component System Fe-Cr-Ni-Mn
(Issledovaniye chasti chetvernoy sistemy Fe-Cr-Ni-in)

Izvestiya Akademii nauk SSHR, Otdeleniye khimicheskikh nauk,
1959, ¥r 6, pp 963-970 (USHR)

The phase diagram of the four-component system mentioned in the
title is investigated in one section (1) (Fig 3) on the line with
constant Ni-content of 10 ¢}, parallel to the Fe-Ur part. Alloys
were investigated with variable content of Cr in 6 sections and
Mn (Cr 10, 20, 30, 50, 60 and 75 %, and a change of the Mn-
content at each of these values in the range of from 0-T0 %).
Armco iron, metallic chromium, and electrolytically produced
nickel and manganese were the components of the alloys. The
chemical composition of the alloys investigated is given in. tahle1
(Table 2 contains data on their microstructure). With the .
4lloys the microstructure, the strength, the electric resistance,
and with some, also their magnetic properties were investigated.
The data obtained by these investigations served for comstructing
the diagram of the system. In the iron corner of this diagram

the boundaries of the phase ranges o,a +§ ., and &, and that of

- !
S e
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Investigation of (ne part of the Four-component System SOV/62-59-6-2/36

Fo-Cr-Ni-Mn

ASSOCIATION:

SUBMITTED:
Card 2/2

8 number of interlaying ranges were determined, Furthermore, the
dependence of the change in strength and electrical con-
ductivity on the composition and the phase construotion was
investigated. Alloys with a composition of 49.7 % Mn, 38 4 Cr,
5% Niy 7.3 % iron exhibited the highest ohmic resistance

(1.31 2/ hn?). In the system investigated 15 different phase
ranges wetre determined. The most important share in the phase
diagram is held by the solid austenite (9 solution with
manganese. The phase Tanges &, y~ and G~ denote: &« solid solution,
%x~Fe on Fe-basis (ferrite), and o-Cr on Cr-bagis, the solid
golution y=Fe (austenite), G the phase of the compound FeCx,
oelin the Bolid solution on XsMn-basis. There are 12 figures,

3 tables, and 9 references, 6 of which are Soviet.

 Institut metallurgii im, A, A, Baykova Akademii nauk SSSR
- (mstitute of Metallurgy imeni A, A, Baykov of the Academy of

Sciences, USSR)

September 13, 1957
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TITLE:

PERIODICAL:

ABSTRACT:
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Kornilov, I.I. . S0V /62-59-7-1/38
T e et it

Investigation in the Field of Metallochemistry (Issledo-
vaniya v oblasti metallokhimii) Communication 2.

The Interaction of Iron and Different Chemical Elements
(Soobshcheniye 2. Vzaimodeystviye zheleza s rezlichiyni khimi-
cheskini elementami)

Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Kr 7, pp 1147 - 1153 (USSR)

In this paper the problem mentioned in the title is considered
from a general point of view on the basis of data availeble
in publications. The different types of interaction (ioniec

and metallic interaction) of iron with other elements are
determined from the standpoint of the position of these
elements in the periodic system. The following rules are
given: the metallic analogues being similar in their electron
confisuration of that of iron (situated in the proximity
of iron in the periodic system) are predominantly

capable of forming solid solutions. The elements with e dif-
ferent dosctron configuration tend to form chemical compounds.
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Investigation in the Field of letallochemistry,Commmication2, SUV/62-59=7-1/ 50
Interaction of Iron and Different Chemical Elements

In the solid solutions the two crystalline variations ok and
(the ferrites and austenites) were found. Iron forms

ferrites with the nearest related elements chromium and

vanadium. Austenite is always a homogeneous solid solution,

and is formed by iron with the near related elements

of the VIII group. A great number of elements (Be of the

II group, B, Al (Sc) of the III group, all elements of the IV,

some of the V and VI group) forms limited solid solutions. Also elements

with small atomic radius as H, C, and N belong to them,

The elements 0, S and the halogens form only covalent or.

ionic bounds. The alkali metals and some heavy metals

(Ag, Cd, Hg, Te, Pb and Bi) cannot at all form compounds

with iron, and the same applies to all rare gases.

9 elements belong to the first group, 56 to the second,

10 to the third and 24 to the fourth. For an investigation

of the interaction in multicomponent alloys and solid

solutions the possible maximum number of components was

equated 56 + 9 = 64 + iron = 65. Since of these elements

some form homogeneous solid solutions, and the others

Card 2/3 only limited solid solutions, the number and the limit

e e

s RS Rl e B
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Investigations in the Field of Metallochemistry.Commumication 2. SUV/62-59-7-1/38
Interaction of Iron and Different Chemical Llements

ASSOCIATION:

SUBMITTED:

Card 3/3

concentration of the elements can be determined which go inte
the composition of the unsaturated solid solutions at a certain
combination of the elements., Next, the case of a 10-component
solid solution is thoroughly discussed in which the elements
forming ferrite and austenite are taking part (Ni, Fe, Mo, V,
Ta, Cr, Nb, V, Ti). The possible equilibria between solid

and liquid solutions (alloy) and the poasibility of a
synthesis of these alloys are dealt with., In figure 2 and 3

the ol-phase and the q"-phase of this 10-component system are

represented, There are 3 figures and 14 references, 13 of
which are Soviet.

Institut metallurgii im. A.A. Baykova Akademii nauk SSSR
(Institute of Hetallurgy imeni A.A. Baykov of the Academy
of Sciences USSR)

September 13, 1957
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" 5(2), 18(7) S0V/78-4-1-28/44
AUTHORS: Kornilov, I. I., Vlasov, Ve Se '
- —
TITLE: The Phase Diagram of the 3ystem Pitapium - Vanadium - Niobium

(Diagramma sostoyaniya si steny titan ~ venadiy - niobiy)

PERIODICAL: Zhurnal neorganicheskoy~khimii, 1959, Vol -4, Nr 7,
pp 16301637 (UssR)

ABSTRACT: In a previous paper (Ref 12) the authors stated that all alloys
of the system mentioned in the title crystallize as continuous
solid solutions on the basis of B~titanium. This is explained
by the small differences in the atomic diameters (Table 1) of
these elements and by the isomorphism of the lattices of V and
Nb with that of p-titanium. The prosent paper raports about
the experimental investigation of the phase diagram and the
phase transformations in the ternary system mentioned by means
of microstructural analysis, measurement of hardness, thermal
expansion,,and'ofhthe_elactric resistance. The composition of
+the alloys.investigatqgﬁis shown by table 2 and figure 1.
‘Figure 2 shows pictures of some microstructures, figures 36
show the .isothermal cross sections of the system at 10009,

Card 1/2 800°, 700° and 600°. Figure 7 is & gpatial representation
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| The Phase Diagram of the System Titanium - Vanadiup - Niobium

SUBMITTED:

of the phase diagram. The upper part has the continuous charac~
ter of the solidus surface. At 8850 a closely limited range

of the solid a-solution is formed in the titanium corner on
the basis of the hexagonal a~modification of titanium. Between
this range and the B-solution there is a biphase a+f-range.
There are 7 figures, 2 tables, and 12 references, 9 of which

are Soviet.

April 2, 1958
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AUTHORS: Kornilov, I.I., Mints, R. S, S0V/78-4-9-39/44
‘\_________—___-——-“

TITLE: A Nickel-aluminum Alloy With a Low Linear Expaneion Coefficient

PERIODICAL: %hurn;l neorganicheskoy khimii, 1959, Vol 4, Nr 9, PP 2169-21T1
USSR

ABSTRACT: In connection with the investigation of the phase diagram of the
' ternary system Ni - Cr - NiAl (Refs 1-4) an alloy with a low

expansion coefficient was found in the system Ni - Al . In order
to determine the composition of this alloy the hardness (Fig 1),
microstructure, electric conductivity and its temperature
coefficient (Fig 2), as well as the linear expansion coefficient

(Fig 3) wera determined for different Ni-Al alloys. The results
showed that the alloy with the lowest linear expansion
coefficient corresponds to the compqund‘N13A1. There are

3 figures and 8 references, 6 of which are Soviet.

SUBMITTED:  January 12, 1959

Card 1/1
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~AUTHORS: . Boriskina, N.G., Kormilov, I.I. SOV/78-4-9-40/44
TITLE: A Ternary Metal Compound in the System Iron - Chromium -

PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 9, pp 2171-2173

(UssR)

ABSTRACT: On the ococasion of the investigation of the phase diagram of the
ternary system Fe - Or - Ti the authors investigated the alloys .
in the cross section T1F92 - FeCr (& -phase). The alloys were

prepared by melting in an electric arc in an argon atmosphere.
By means of a microstructure analysis it was found that the alloy

consisting of 15.7 aton® Ti,

25.8 atom% Cr, and 58.5 atom% Fe is

a single-phase alloy and higily brittle in a cast state. By

tempering at 1000° the alloy is decomposed, and finely-dispersed

needles develop which form a definite angle with the ground

surface (Widmannstitten texture). The radiographs of this alloy

were taken for the cast and tempered state (Table 1, Fig 1).

The lattice constant corresponds to that phase which was found
Card 1/2 in the system Fe - Cr - Mo (Ref 3) and later in alloys of
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A. Ternary Metal Compound in the System : S0V/76-4-9-40/44
Iron - Chromium - Titaniun :

binary and ternary systems (Refs 4-6) and which is called the

-phase. In the system Fe - Cr - T, therefore, such a phase
would also form., Its composition dorresponds to the formula
’1'1501'71?917. It decomposes at 1000° and forms the Laves phasge

TiFe,. Thus 1t 4s, in fact, a transitional stage between the

Laves phase and 0”-phase. Thers are 1 figure, 1 table, and
6 references, 2 of which are Soviet,

SUBMITTED: April 6, 1959
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AUTHORS ; Kornilev, I.1., Pylayeva, Yo.H, and Volkgva, M. A
l M\ - “® ¢ 2
TITLE: Investigation of the Preporticesx of Titanium Alioys,
IV. Proparties af Aldloye of the Tornary Ti«Al..5e Syatna

PERIODICAL: Fizika metallev i metallevsdsulye, 16959, Vol & Ne 2
Pp 182 - 18'3 (USSR) ¢ ) ’ [3 KAl ¥

]

A - I3 . - 2 - &
BSTRACT: The Turpary-~phage diagram at 350 G is given in Figur. 1,
Sampl us contanining up to 204 Al:Fe we preparcad b;' ‘

powder metallurgicsl methods. The hi
o

L2
£h temparature
e § by ) - Iy

strength was teatued by bthe cenbrifursi

aAethed usins »

&

e 2 :
;txes& of 15 kefimn” ot hompeciatares Trom 330 to 70 TC,

he.cbange in tha degree of deformation ap te 100 heurs fox
varicus alloyd is given in Filguce 2. From this it can

be seon that minlsan bigh-tomperziure Strzngth is <hown
by two-phasas &lloys {Garves 1 apd 2}. The microatrasiyre
?f an elloy conlainiag 3.73% AL and 11.25% Fe is gi;;n '
in Figure 3. Tie light sonstituent is 2 aeluiion zng
the davk ig a eutectoid of a+Tife. The bJ.vi1~tnn1fv;z-;+U't'e
§trength of alloys ccentaining Fe and Al in zha éaélh i:i
CarAl/B is greater (Curves 35 sed 4). The microesiructurs nf’aﬁ B
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Investigation of the Properties of Titanium Alloys. IV. Properties
of Alloys of the Ternary Ti-Al-Fe System

Card2/3

alloy containing 6.5% Al and 6.5% Fe is given in Figure 4.
The high-temperature strength of ternmary alloys containing
3.75% Al and 1.25% Fe is even greater. The microstructurs
of such an alloy is shown in Figure 5. It comnsists pof solid
solution with a small amount of eutectoid in the grain
boundaries. The greatest high-~temperature strength is shown
by alloys containing 0.5% Fe and 1-8% Al (Curves 7 and -8).
These alloys correspond to the limiting region of transition
to a two-phase structure. Curves of high-temperature
strength ageinst time are given in Figure 6. Thesge show
that pure Ti has the least strength and an alloy containing
7.5-8% Al and 0.5% Fe has the greatest strength. Figure 7
shows the microstructure of this alloy after test. It
consists of solid solution with a finely dispersed phase.

As in binary Ti~Al alloys, increase in Al content leads to
increase in strength but decrease in plasticity.

Increasing the Fe content to greater than 0.5% causes a
decrease in high-temperature strength.
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. _ 50V/126-8-2-5/26
Investigation of the Properties of Titanium Alloys. 1IV. Propertics
of Alloys of the Ternary Ti-Al-Fe Systoem

There are 8 figures and 13 Soviet references.

ASSOCIATION:  Institut metallurgii imi  Baykova .. .
(Insitwte of Metallurgy imeni Baykov) .

SUBMITTED: March 35, 1958
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:
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: Kornilov, I.I., Glazunov, S.G. and Yakimova, A.k.

Influence of Hydrogen on the Properties of a Higher
Creep Limit VT-8 Alloy

Fizika metallov i metallovedoniye, 1959, Vol 8, Nr 3,
pp 370-377 (USSR)

The present paper is a continuation of a series of

papers dealing with the study of the influence of
hydrogen on the properties of commercial titanium alloys
of a + B-structure. The aim of the present investigation
was to study the influence of different hydrogen contents
on the properties of the VI-8 alloy (residual deformation
not more than 0.2% after 100 hours at a stress of

24 kg/mm2 at 500°C). The following melts of the VT-8
alloy were studied: (1) melt 7: 6.3% Al, 2.9% Mo,
0.12% Fe, 0.08% Si, 0.1% 0y at the following hydrogen
contents: 0.005, 0.015,  0.025, 0.05 and 0.08%;

(2) melt 8: 6.3% Al, 3.25% Mo, 0.20% Fe, 0.07% Si and
0.2% 0g at the same hydrogen contents; (3) melt 10-1:
6.6% Al, 3.0% Mo, 0.05% Fe, 0.04% Si and 0.1% 0, at
the following hydrogen contents: 0.005, 0.015, 0.025%;
(%) melt 10-3: 6.6% Al, 3.0% Mo, 0.05% Fe, 0.04% Si
and 0.3% Og at the same hydrogen content as (3).
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Influence of Hydrogen on the Properties of a Higher Creep Limit
vT-8 Alloy

The alloys were saturated with hydrogen in a specially
constructed universal instrument for the saturation of
metals with gases and for the analysis of hydrogen.
Extremely pure hydrogen was obtained by thermal
dissociation of titanium hydride; the saturation
temperature was 700°C. Melts of the vT-8 alloy with
different oxygen contents were obtained by alloying with
titanium dioxide. An jdentical initial state of the
billets after saturation was ensured by subsequent heat
treatment which was carried out in electric furnaces in
air atmosphere. The heat treatment of the VI-8 alloy
consisted in annealing at 680°C for 1 hour, followed by
cooling in air., The mechanical properties were
investigated by using Gagarin-type specimens at a
straining rate of 2.5 mm/min (Fig 1). The properties
were investigated of specimens in the orig}nal condition
(880°C - 1 hour), of specimens aged at 500 C for 100 hours
and specimens aged under a stress o = 10 Rg/mm2 at 500 C
for 100 hours. ' The UTS was found to have increased after

Card 2/6 ageing from 112 to 125 kg/mmz and to nave changed 1%&&}9/

5 66225
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Infiuence of Hydrogen on the Properties of a Higher Creep Limit
vT-8 Alloy , :

with increase in hydrogen content. Fig 2 shows the
dependence of the mechanical properties of the VT-~-0 alloy
on the hydrogen content and the rate of testing. (Fuli
lines - annealed at 880°C for 1 hour: dashed lines -
annealed at 80°C for 1 hour followed by 500°C for 100 hours.)
Fig 3 shows the dependence of impact resistance of the
VI-8 alloy on the hydrogen content and tae testing
temperature, Metallographic investigation of the VI-8
alloy with various hydrogen contents was carriecd out,
At room temperature, the alloy has a two-pliase a +
p-structure. . The effect of hydrogen on the structure of
the alloy consists in coarsening the structural components
as the hydrogen content increases (Fig 4% and 5) and
apparently also in increasing the quantity of untransforued
p-phase. Fig 6 and 7 show the results of tensile testiug
of two VI-8 alloys containing 0.1 and 0.3% oxygen, ’
respectively, in relation to the hydrogen content,
Fig 8 and 9 show photomicrographs of two VT-8 alloys with
an oxygen content of 0.1 and 0.3% and different hydrogen
Card 3/6 contents. An investigation of the influence of hyj;iggp
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influence of Hydrogen on the Properties of a Higher Creep Limit
vT-8 Alloy :

on the creep of the alloy VT-8 was carried out.
Two VT-8 alloys of 0.1 and 0.2% oxygen and 0.005,
0.015 and 0.025% hydrogen were investigated for creep o
properties at SOO'C.after 100 hours at a stress of 10 kg/mm<
As the hydrogen content increased from 0.005 to 0.025 an
increase in .the residual deformation was observed {(see
Table 1). The influence of hydrogen on the stabilization
of the residual p-phase in the VI-8 alloy under various
heat treatments is shown in Table 2, The authors arrive
._at the following conclusions: (1) Investigation of the
influence of hydrogen within the limits 0.005 and 0.05%
on the mechanical properties of the VvT-8 alloy has shown
that a considerable lowering of plastic properties occurs
at a hydrogen content of 0.015% which is associated with
the instability of the p-phase in the structure and its
decomposition, '(2) The investigation of the influence of
hydrogen on the properties of the above alloy at various
straining rates has shown that the plasticity of the alloy
decreases considerably at low testing rates, particularly
Card 4/6 when the hydrogen content is increased. The UTS of thtJ/////
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alloy increases from 109 to 117 kg/mm2 on increasing the
testing rate from 0.17 to 48.2 mm/min respectively (at a
hydrogen content of 0.005%). (3) The impact resistance

of the alloy at room temperature and sub-zero temperatures
(-78 to -196°C) changes relatively little in the hydrogen
content range of 0.005 to 0.08%. The testing

temperature exerts a considerably greater intluence than
the hydrogen content up to 0.08%. (4) As the oxygen
content increases, the hydrogen exerts an ever increasing
unfavourable influence on the properties of the alloy.
(5) 1In the investigation of the influence of hydrogen on
the creep of the alloy at 500°C in 100 hours, it has been
found that as the hydrogen content increases, the extent
of residual deformation increases. Oxygen increases the
creep resistance of the alloy. (6) The phase analysis

of VI-8 alloys with different hydrogen contents has .
confirmed the presence of residual g-phase in the structure.
At low hydrogen contents (up to 0.015%) the residual
p-phase is unstable and during ageing a redistribution of
molybdenum between the a and p-phases takes place. As the

4+
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- Influence of Hydrogen on the Properties of a Higher Creep Limit
VT-8 Alloy : : ‘

hydrogen content.increases, the B-phase becomes stable
and its unit cell parameter increases. There are

9 figures, 2 tables and 9 references, 2 of which are
Soviet and 7 English.

SUBMITTED: June 21, 19586 v
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Yornilov, I. I., vul'f, B, K. 50V /74-28-9-4/7
letallic Compounds
Uspekhi khimii, 1959, vol 28, Nr 9, pp 1086-1113 (USSR)

In the present paper the authsrs want to show by means of some
examples the wide distribution of metallic compounds in alloys,
they also refer to the importance of a further development of
this branch of inorganic chemistry. The paper begins with brief
historical survey on the origin of metallic compounds (Refs 1-16).
This introduction is followed by classification and description
of the physico-chemical nature of these compounds (Refs 10, 15,
17-42), as well as by a description of the conditions 'under which
the metallic compounds are formed,- in particular in regard to
their solid solutions (Refs 12, 15, 43-48), vhereupon the general
properties of these compounds are set forth (Refs 49-55). To .
glve  a general characteristics of these compounds it is
recommen to subdivide them into specific groups having
certain features in common, e.g. on the basis of similar crystal
structures, or - "© . their genetic relationship as
reflected by their conditions of origin end formation, The authars
describe certain characteristics of the origin within the frame
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of the different groups and lay stress on the modifications of
their composition and properties according to the position of
the elements within the periodic system. Such compounds are the
following: compounds according to Kurnakov (Refs 56-111),
metallic compounds with the valency correspondence to the atoms
(Refs 43, 52, 112-116); electron bonds; (Refs 16, 117-121),
metal bonds of the type of the phases according to Laves (Refs 122~
126); bonds of the type of nickel-arsenic phases (Refs 127-129);
hydrides (Refs 19, 133-137), borides (Refs 138-141), carbides
(Refs 142-152); silicides (Refs 153-155), and nitrides (Refs 156~
159). The origin of the Kurnuakov compounds is highly interesting
as the chemical interaction hetween the metals becomes clearly
apparent. These exampies cannot any more be considered as ex-
ceptions, but as typical, regular results of transformations,
taking place during the cooling of the majority of the solid
solutions. As the authors emphasize that many alloys are gaining
in practical importance in view of their particular, highly
valuable properties such as a high degree of hardness,

thermal stability, chemical stability, resistance to corrosion.
This refers also to magnetic and properties (semi conductors),
and the Iike, A step further leads us to the use of métallic
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compounds &as independent bases for the development of new
alloyss Further researches in the f£ield of binary, bernary, and
even higher metallic compounds on the basis of the periodic
system of Mendeleyev might greatly help in revealing the
chemical nature of these compounds 80 a8 to enlarge the field
of practical uge. If the researches were to bring to light
certain regularities or natural laws in certain groups, this
might permit to predict the appearance of such rules also in
s$i11 uninvestigated domains of binary, temary, and even higher
systems. One of the most characteristic features of the metals
and the metallic compounds is their capability to form golid
- golutions with one another and with other metals. Such solid
metallic sulutions on the basis-of these compounds, may consist
_of a great number of components., They are the chief components
in the composite multi-component metallic alloys. Thanks to thie
fact it is possible to simplify substantially the analysis of
composite systems by dividing them into simple components in
which the double compounds are independent components. The
following Soviet aguthors are mentioned:Y¥. I. Yikheyeva, G. Be
Bokiy, P. I. Kripyakevich, Ye. Ye. Cherkashin, N. V. Ageyev,
Card 3/4 Yo. S. Makarov, Ye. M. Savitskiy, A, F. Toffe, S. To
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APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720008-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R00082

A A N B R S T R R AT A :: A%

e e

¥etallic Compounds - SOV/74-28-9-4/7

Konobeyevskiy, Dzh. Bernal, I. S. Gayev. There are 13 figures,
2 tables, and 159 references, 90 of which are Soviet,

ASSOCIATION: Voyenno-vozdushnaya inzhenernaya Akademiya im. N. Ye.
Zhukovskogo (Military Academy of Aviation-engineers imeni
No Yeo' Zhukovskiy)
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AUTHOR: . Kornilov, I. etor of Chemical S0V/30-59-1-31/57
SNEes .

TITLE: " Fews in:Brioff(kratki}e soobshéhehija) Symposium on Physical

Chemistry of Metallic Solutions and Compourds (Simpozium _
po fizichoakoy:khimii,metallicheskikh rastvorov i soyedineniy)

PERIODICAL: Vestnik Akademii nauk SSSR, 1959,.Kr 1, Pp 118 - 119 (USSR)

ABSTRACT: The symposium took place in London, June 4-6, 1958 :
and had been called by the English’ Hational Physical Laboratory,
Task of %he symposium was the discussion of theoretical and
experimental investigations {n the field of physical chemistry
of metals and alloys and the solution of Practical problemsg,
200 representatives from 15 countries took part in the sym-
posium. Apart frenm the reporta by western scientists 0. Kubashev-
Sy ( Englamd}: * read a report by ‘N. V. Ageyev (USSR) on the
experimontal-invaatigation of electron density of metals and
alloys. ‘A. ‘P. Kapustinskiy (USSR) discussed the electronega-
tivity of metals and some properties of metallig solutions.
I. I. Kornilov (WSSR) regarded the formation of mixed crystals

Card 1/2 of metallic compounds from the general point of view. The
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

~Card 1/3

Kornilov, I. I., Kolomytsevy, P. T, SOV/20~125-2-23/54

~———

Continuous Solid Metallide Solutions in the Trinary System
Co~-Ni-B (Nepreryvnyye metallidnyye tverdyye rastvory v
troynoy sisteme Co-Ni-B)

I()oklat)iy Akademii nauk SSSR. 959, Vol 125, Nr 2, pp 325-326
(USSR :

The first-mentioned author (Refs 1, 2) has formulated the

basic conditions of isomorphism in metal compounds on the
fulfilment of which continucus solid solutions among these
compounds can be formed: 1) the crystal lattices should be of
the same type; 2) the compounds participating ir the formation
must be atomically similar; 3) the types of chemical linkage :
must be identical; 4) one and the same element must be contained
in the compounds; 5) the stoichiometrical composition of the
compounds must be identical, and €) continuous solid solutions
must be formed among the metals forming the compounds. For the
above-mentioned solutions, the author has coined the term
metallide solutions (metallidnyye rastvory) (Ref 2). Scientific
publications do not contain any investigations into the systems
from lower borides with regard to the formation of the solutions
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. Continuous Solid Metallide Solutions in the Trinary SOV/20-125-‘2-25/64
System Co-Ni-B

mentioned in the titls, Therefore, the authors investigated
2 metallide systems: CojthiBB and Cozuﬂizh. First, the binary

compounds 00339 Co2B; Ni3B and N123 were produced.  The

investigation of the xur:ay Photographs of all samples showed
the alloys of the aystem °°3"N133 to be monophasic (Pig 1).

Their crystal latticeaia.rp 1somorphous to the lattices of the

pure compounds COBB an'd“li3l.. The alloys of the systenm

Co,~Ni,B (Fig 2). are alsc homogeneous and posgess tetragonal - -

crystal lattices which are isomorphous to the lattices of
COZB and Ni,B. Figure ¢ shows the X-ray photograph of the

trinary systenm. The voluma of the unit cell decreases with
riging nickel content in the soligd solution. Microscopic
analysis confirmed the formation of monophasic structures
in said systems. Figure 3 shows a microphotograph of the
system Co,B~Ni,B (30 and 70%). As may be seen from it, the
ha;e hogogeneous structures, Figure 4 shows the alloy

Card 2/3 Co,B and Fi,B with 50% contents of each of the components,

0008-0"
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Continuous So01i4 Metallide Solutiong in the Trinary sov/zo-.125-2-23/64
Systenm Co-Ni-B :

Heasurings of micro-hardnesgg; showed the hardness of the
continuous solutiona in the system 0038-3133 to be Practically

independent of the composition of thig system;, and to amount
to 1145 kg/mmz, also with Teéapest to the components, at g load
of 50 g, Thue the existencs of continuousg metallide solig
solutions among the above-mentioneq lower borides has been
established. There are 4 figares, 1 table, and 8 references,

7 of which are Soviet,

ASSOCIATION: Voyennoavozdushnaya inzhenern_gya Akadeniya im. 7. Ye, Zhukovakns:

PRESENTED: December 27, 1958, by I, I. Chernyayev, Academiciap
SUBMITTED: December 22, 1958
Card 3/3
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-~ -."AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Kornilov, I. I. SOV/20-128--4-~24 /65

Synthesis of Multicomponent Sclid Titanium Solutions

?okiady Akademii nauk 883, 1959, Vol 128, Nr 4, pp 722 - 725
USSR) .

Most metals, particularly those with an unfilled d~electron
shell belonging to the group of transition metals, tend to form
s0lid solutions with many elements. One of these metals is
titanium (Ref 2). similar chemical properties of the erystal
lattice, and a not too large difference in atomic radii, are
necegsary for the formation of a solid golution. With such ele-
ments, titanium forms continuous solid solutions, whereas with
many others only limited solid solutions are formed. The rules
found by the author in previous papers (Refs 2-5) concerning
binary and ternary systems on a titanium bagis make it possible
$0 solve the problem of synthesizing solid solutions with given
compositions. This is possible in the case of n components if
the respective elements form, with titanium, salid soclutions of
the two types mentioned (Ref 6, example of nickel). On the basis
of the theory of metal chemistry, the author calculated the com~
positions of solid 5-y 9-, and 10-component titanium solutions,
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decomposition Product gf the soliq a~oolution without éXcegg
phasgeg (Fig 1). The 8uthor dig pot Suoceed ip obtaining gop..
pletoly homogeneous Polyhedra in thig Procedure, The X-ray
Pictureg show that, in al31 Of the 3 alloys, all additional
lines are missing, eéxcept fop thoge oorresponding to the hexa-
gonal lattice of the golig t~titaniyg 8olutiong, The lattice

investigated the alloys, 4, Ya, Snetkoy made the X-ray invegti.
&ationg, There ape 1 figure, 1 table, apg 6 Soviet Teferenceg,

ASSOCIATION: Institys metallurgii im.‘A. 4, Baykova dkademij Rauk 8SsSR
(Metallurgical Instityte imenj 4, 4. Baykov of the Acadeny of
i R

PRESENTED: May 18, 1959, by 1. 1. Chernyayev, Academicigp
SUBMITTED: May 12, 1959
Card 3/3
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PHASE 1 BOOK EXPLOITATION SoV/4617
Akademiya nauk SSSR. Komissiya po analiticheskoy khimii

Analiz gazov v metallakh {Analysis of Cases in Metals) Moscow, 1960. 304 p.
(Series: Its: Trudy, tom. 70) Errate slip inserted. 4,000 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Ihstitut geokhimii i analiticheskoy
khimii imeni V.I. Vernadskogo. Komissiya po analiticheskoy khimii.

Resp. Ed.: A.P. Vinogradov, Academician; Fd. of Publishing House: A.L. Bankvitser;
Tech, Ed.: V.V. Bruzgul'.

PURPOSE: This book is intended for laboratory personnel -concerned with gas
analysis in metals.

COVERAGE: This collection of articles is based on materials of the Commission on
Analytical Chemistry AS USSR on problems dealing with gas analysis in metals.
The articles present data on: 1) The vacuum-fusion method, developed by Euro-
pean scientists and the Soviet scientists N.P. Chizhevskiy and Yu.A. Klyachko,
for the analysis of gases in steel and aluminum, and now applicable to analysis
of gases in other metals. 2) The research of Z.M. Tusovtseva and coworkers ab

are3L
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Analysis of Gases in Metals SOV/4617

the Institute of Gsochemistry and Analytical Chemistry imeni V.T. Vernadskiy
AS USSR, Moscow, making it possible to evaluate the practicability and fields
of application of the different analytical methods. 3) The contributions of
Yu.A, Klyachko and coworkers in their study of thermodynamic methods for the
evalqation of suitable conditiong for carrying out analysis, 4) The deter-
mination of gases in metals by the sulfurous method as developed by A.K. Bab-
ko, 5) The spectrum isotope method for the destermination of hydrogen as
developed by A.N. Zaydel! and coworkers. The authors of these articles 8ys-
tematize and reviey critically the various analytical methods, describe the
apparatus used in analysis, and indicate the basic trends of research, Ref-

TABLE OF CONTENTS:

[Vinogradov, AP.] Foreword 3
I. THEORETICAL PRINCIPLES OF GAS ANALYSIS IN METALS

Kiyachko, Yu.4. [Tsentral'nyf nauchno-iasledovatel’skiy institut chernoy

metallurgii - Gentral Sclentific Research Institute of Ferroug Metallurgy,
Moscow]. State of Gases in Metals and Methodsg of Determining Them 5

Card-2/9
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Analysis of Gases in Metals SOV/L617

Klyachko, Yu.A., L.L. Kunin, and Ye.M. Chistyakova [Central Scientific Re-
search Institute of Ferrous Metallurgy, Moscow). Physicochemical Pri nciples
of Gas Determination in Metals by the Vacuun-Fusion Method 10

Kornilov, I.1.. [Institut motallurgii imeanl A.A. Baykova AN SSSR - Institute
~5r Vetallurgy imeni A.A. Baykov AS USSR, Moscow]. State Diagrams of the
System of IVth Group Elements=Oxygen ' 17

Gelid, P.V., and R.A. Ryabov {Ural'skiy politekhnicheskiy institut imeni

S.M, Kirova - Ural Polytechnic Institute imeni S.M. Kirov, Sverdlovsk]. Ef-
fect of Alloying Elements on the Hydrogen Diffusion Rate in Steel at High
Temperatures 27

Ryabov, R.A.; and P.Ve. Gel'd [Ural Polytechnic Institute imeni S.M. Kirov,
Sverdlovsk]. Effect of Phase Conversions c¢n the Hydrogen Diffusion Rate
in Steel 37

Fedorov, S.N., L.L. Kunin, and 1..M. Sachkova [Central Scientific Research
Institute of Ferrous Metallurgy, Moscow]. Effect of the Structural Factor on
Hydrogen Diffusion in the Fe - Ni - Mn Alloy 46
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TITIE: A Investigapion of the ﬁg—ﬁilibrium Diagram®
Y Chromiumxﬁitanium in the Region of A1Toys Rich in Iron

PERIODICAL: Izvestiya Ax

ABSTRACT:

Boriskina, N.G., and Kornilov,

.

8/180/60/000/01,/006,/027
E111/E135

CIA-RDP86-00513R000272- .
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68685

I.I. (Moscow)

e e

an omlium

chromium-rich alloys. Although
published on Fe-Cr (surveyed in
and Ti~Cr (Refs 10-14)
S8ystem, and in sSome of
materials wers used.

?he Present

sections

3 :1 l:1 and

20 and 25% i

APPROVED FOR RELEASE: 06/14/2000

ademii nauk SSSR Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 19

0 of iron with chromium ang titanium
equilibriun diagram for iron- and

s there is
The compositions of alloys used in

TiFep-FeCr apd the TiFep-Cp

.4y 1l : 3, and some alloys
along sections parallel 0 the Fe-Cr

a Alloys were made from electrolytic iron
(99.94% Fe), electrolytic chromium (9

3
of Iron-

60,Nr 1, pp 50-58 (UsSR)

the nature of

much work has been

Ref 1), Fe-Ti (Refs 5-9)
i the ternar '

impure

and tabulated,

with

constant Ti : Cp

side with 5, 10, 15,

9.95% Cx), and

CIA-RDP86-00513R000824720008-0'
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3/180/60/ 000/01/006/ 027
E111/E135
Investigation of the Bquilibrium Diagiram of Iron-Chromium—Titanium
in the Region of Alloys Rich in Iron andg Chromium ‘

iodide titanium (99.85% 11) by arc melting under argon.
The cast alloys were homogenized at 1100 C for 100 hrs
enclosed in quartz capsules and were studied after

after different heat treatments, and Fig 3 typical X-ray

Patterns for TiFep-FeCr, The hardness of Specimens of

the different constant Ti:Cp sections as functions of %

(T4 + Cr) is shown in Fig 4. The 550 ©C and 1000 oC

isothermal Sections of the Fo-Cr-Ti System are shown in

Figs 5 and 6, Trespectively, The work showed the presence

of a compound of composition T150r7Fel7 of the alpha-Mn
Card type; at high temperatures this compound forms a narrow
2/3 range of solid solutions with alpha and gamma Phases

decomposing at 1000 and 550 0C, The eutectic nature hasl*//

CIA-RDP86-00513R000824720008-0"

APPROVED FOR RELEASE: 06/14/2000
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S/180/60/000/01/006/027

E111/E135 '
Investigation of the Equilibrium Diagram of Iron-Chromium-Titanium
in the Region of Alloys Rich in Iron and Chromium

been demonstrated of crystallization in the region of
alloys adjacent to the Ti-Fe side, in TiFe2-Cr section
alloys and in a wide range of alloys on the right-hand
s8ide of this section with a higher chromium content.

The range of the Fe and Cr-base ternary alloy at 1000
and 550 9C lies along the Fe--Cr side. The solubility of
Ti in the alpha-solid solution at 1000 OC increases from
the Ti~Fe side and is about 5% on the average, falling at

5500, The extents of Phases at 1000 and 550 OC have
been found. The hardness wag found to be greatest in
the X-phase region, which decomposes to form the

Card compound TiFep. .

3/3 There are 6 figures, 1 table and 16 references, of which
6 are Soviet, 7 English, 2 German and 1 Japanese. l)/

SUBMITTED: October 5, 1959
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&/180/60/000/01/ 011/027
: . E071/E135
AUTHORS: Kormilov, I.I.. and Polyakov 2 R.8. (Moscow)
TITLRE: The Melting Diagram of the Ternary System
¥ Titanium®Vanadium®Molybdenun )

PERIODICAL:,Izvestiya Akademii nauk SSER,Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960,Nr 1, pp 85-89 (USSR)

ABSTRACT: The melting diagram of the ccmplete ternary system
titanium-vanadium-molybdenum was determined, As starting
materials for the preparation of alloys, powdered metals
of the following purities were used: Ti 99.6%, V 99.2%,
and Mo 99.94. For the determination of temperature of
the beginning of melting, specimens were prepared by the
ceramometallic method in the form of rectangles

O0x 5x 5mm,  All alloys were sintered at 1500 ©C for
50 hours which was sufficient for vanadium-rich alloys;
the remaining alloys were resintered at 1800 oC for
50 hours. For the determination of polymorphic trans-
formations of ternary alloys in solid state, 10-g
Specimens were prepared by melting in an arc furnace
(3 times). The specimens wers sealed in quartz tubes and _
thermally treated by the following procedure: heating ;///

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824720008-0"
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8/180/60/000/01/011/027
EB071/E135

The Melting Diagram of the Ternary System Titanium-Vanadium-

Molybdenum .
1100 ocC, soaking for 100 hours, slow decrease of the
temperature to 800 OC, soaking for 50 hours, decrease in
temperature to 500 OC, soaking for 300 hours and cooling
with the furnace. The melting temperatures of the
alloys were determined by the method described in Ref 15,

he composition of alloys and temperatures of the

beginning of melting are given in Table 1, polythermal
Cross-sections of the system in Fig 1, the solidus
diagram of the system in Fig 2, Polymorphic
transformations of the ternary alloys in solid state were
Studied by differential thermal analysis (Table 2, Fig 6).
Steady changes of melting curves with changes in
composition of alloys indicate that they crystallise as
continuous sclid solutions, Microstructural analysis
of hardened specimens confirmed unlimited solubility of
the elements in each other above the temperature of

Card polymorphic transformation of titanium. The temperature

2/3 of polymorphic transformation of ternary alloys decreases
with increasing content of molybdenum and vanadium in

CIA-RDP86-00513R000824720008-
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8,/180/60/000/01/011/027
E071/E135
The Melting Diagram of the Ternary System Titanium-Vanadium-

Molybdenum : |
’ the alloys. On the basis of the data obtained, the

- equilibrium diagram of the system was constructed

the 72 d 15 references, of
There are 7 figures, 2 tables an
whgch 10 are English, 3 Soviet and 2 German.

SUBMITTED: June 24, 1959 |
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o ‘ 8/180/60/000/02/016/028
/3. 12850 E111/E152
AUTHORS: Kornilov, Il.l., Pryakhina, L.I., and Ryabtsev, L.A.
(Moscow) . \

TITLE: Properties of Multi-Component Nickel Solld Solution;'

PERIODICAL: Izvestiya Akademii nauk. SSSR, Otdeleniye tekhnicheskikh
‘nauk, Metallurgiya 1 toplivo, 1960,Nr 2, pp 110-11% (USSR)

ABSTRACT: Kornilov hds already shown (Refs 1 and 2) that the
ability of elements to form solid solutions and inter-
metallic compounds with nickel depends on the relative
positions of these elements in the Periodic Table.

A number of multi-component nickel solid solutions were
synthesized for that work (the crystal-lattice type,
atomic diameter and solubility in nickel are tabulated).
In the present work the equilibria and some physico-
chemical properties of solid solutions in the following
systems were studied: 0, Ni-A1; I, Ni-Cr-Alj;
II, Ni-Cr-Ti-Al; III, Ni-Cr-Ti-W-Al; IV, Ni-Cr-Ti-W-
Mo-Al; V, Ni-Cr-Ti-W-Mo-Nb-Al; VI, Ni-Cr-Ti-W-Mo-Nb-
Card Co-Al. 1In each system cne section with 0-12% Al and a
1/3 constant quantity of other elements, except nickel, was
studied: 10 wt.% Cr, 2 of Ti, 6 of W, 3 of Mo, 2 of Nb,
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5 of Co. The fusion dlagrams for these systems were
studied, the Al solubility limit being determined by
mierostructure, X-ray, hardness and electrical
resistivity methods, The results for each system are
plotted against wt.% aluminium in Fig 1. Fig 2 shows
microstructures of one- and two-phase systems after
hardening from 1200 °C. The lattice parameters for the
s01id solutions at 1200 oC as functions of aluminium
content are shown in Fig 3. The resistivity of alloys
after annealing and their hardness after hardening from
1200 OC are shown as functions of aluminium content in

'Figs 4 and 9, respectively., In this work the limiting

concentrations of the elements were determined and the
nature of the excess phases established. The degree of
strain in the solid-solution crystal lattice increases
with increasing difference between atomic diameters of
the introduced element and of nickel. In order of
decreasing lattice-disturbing effect the elements are
Nb, W, Ti, Mo, Cr and €o. The hardness of nickel solid
solutions could be increased c¢onsiderably by ' '
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multi-component alloying with those elements which
increase the state of strain of its lattice.
There are 5 figures, 1 table and 2 Soviet references.

SUBMITTED: June 2%, 1959
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Kornilov,‘l. I., Ivanova, V. S.

76134
80V/120-60-3-13/16

At the International Symposium on Problems of Developing
Heat-Reslstant Materials

Metallovedeniye 1 termlicheskaya obrabotka metallov, .
1960, Nr 3, pp 58-60 (USSR) .

An International Symposilum on the above problems was
initiated by the Learned Ccuncil of the Czechoslovakian
Sclentific and Technical Scclety (Nauchnyy sovet
Chekhoslovatskogo nauchno-tekhnicheskogo obshchestval,

It took place at Marianske Iazne (Czechoslovakia) from
September 11 ‘to 13, 1959. Seventy scholars from Czech-
oslovaicia, the USSR, the German Democratic Republic, France,
Switzerland, Australia, Belglum, Sweden, China, Poland,
Austrla, and England participated in the symposium. The
Soviet Unlon was re-resented by the authors as well as by
M. V. Pridantsev, EPPofessor and Doctor of Technlcal Sciencas)
and A. I. Chizhik (Candldate of Technical Scilences). The

agenda included such subjects as (1) creep theory
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At the. Intérnational Symposium on Problems 78134
of Developing Heat-Resistant Materials. sov/129-6o-3-13/16

and stress-rupture; (2) low-ialloy and medified
stalnleys heat-resistant ateals; (3) austenitlce

steels; (4) heat-resistant and gpeclal alloys;

(5) modern methods of developing neat-resistant alloys;
and (6) control and evaliuatlon methods TO determine the
applicability of heat-resilstant materials. The Soviet
scholars submitted the following preports: I. 1. ‘
Kornilov, "Basic Types of corposition vs Heat-Reslotance
Diagrams'; L. A. oding, V. 5. Ivanova, and Yu. P.
Liberov, "gpffect of parting Plane Surfaces on protracted
Failure of Metals"; M. V. Pridantsev, "Problems of

Steel and Alloy Heat—Resistance." The papers and
discussions of the symposium are published in & ]
supplement to the journal Hutnicky Listy, Nr 12 (1959..
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AUTHORS: Kornj,lovi 1.1., Mikheyev,8$%§§Egaa Chornova, T.S. (Moscow)

TITLE: Study of jthe Partial Phase Diagram of Titanium-aluminium- -
+\ chromium iron-silicon¥] N A

PERIODICAL:  Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh

nauk, Metallurgiya i toplivo, 1960, Nr 3, pp 70 - 72
+ 1 plate (USSR) '

ABSTRACT: Kornilov has previously worked on the reactions of titanium
with various elements (Refs 1-3) and the phase diagrams of
some binary and ternary titanium base alloys (Refs %,5).

In the present work experimental data from his and his
co-workers' study of the partial phase diagram}for the
five-compaent Ti-Al-Cr-Fe={ii system are presented. The
diagram is represented by fhe tetrahedron method (Ref 6)
in which the origin is taken as the composition of the
solid solution (here the alloy corresponding to the binary
Ti-~Si solid solution with D.5 wte% Si is taken), the three
remaining components being assigned to the three axes
(Figure 1). As shown in Table 1, aluminium has a high
solubility in both alpha and beta-titanium, that of the

others being small in alpha-titanium. Grade TG-00 titaniun
Cardl/2
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AUTHOR: Kornilov, I.I. (Moscow)
TITLE: of the Theory of High Temperature‘ e
f New Hip:h-Streng:th ’
Pypes 04 UDE ‘
Composition?ﬁlgE-T are strength Diagrams)

PERIODICAL: 1zvestiya Akademil nauk SSSR,Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No.D, pp,128—l52 .

TEXT: The authoT of the present paper correlates the high-
temperature strength of alloys with their constitution diagrams
and describes three main tYP £ the high-temperature strengt )<
composition diagrams. Type ; ms which
form continuous seri i 61 ith, , solid
state transformations. i

mations as, foT jpstance, in the Au-Ag,

Ti-No, Mo-W, v-W systems, the high-tempersa

gradually with increasing concentration of either comp

passes through & flat maximum and then decreases again.

holds true even at temperature 0.6-0.8 T, where
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Some Problems_of the Theory of HighrTemperature Strength and the
pevelopment of New High-strength T{itanium-Base Alloys. (Basic
pypes of the Cpmposition/High—Temperatura Strength Diagrams)

at

melting point of the low pelting point component, i.e,
temperatures considerably higher than the recrystallization
temperature of these alloys. The position of the maximum

on the high—temperature properties of the components ard u}(
11y shifted towards the higher concentrations of the
component; which has relatively higher strength at elevated
temperatures. TIn the casé of systems represeting continuous
geries of solid solutions, in which solid state tpransformations
take place (€.8&. Fe-Ni, M -Cd, Au-Cu, Fe-Cr, Fe-V, Fe-Pt,
Fe-Pd), bthe high—temperature stren
temperatures'above the
with composition in the manne

depends
is usua

gtrength increased

h
gradually with increasing concentration of either component and
then rises sharply to a point maximum. situated usually at &

Card 2/%
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some Problem
pevelopment of New High-Str
Types of the Composition/Hig

composition corresponding to ab jntermediate phase, intermetallic ,
compound, Oor an ordered phase, fype 1T of the high-temperature
strength/composition diagram corresponds to the eutectiferous .
systems with a wide range of solid solubility at each end of the
constitution diagram.and with the solubility in these ranges
increasing with rising temperature(0.&. Al-Mg, Ni-Cr, Ni-W
systems)u In this case, the high-tempurature strength/comp051t10n
curve has Ltwo sharp maxima corresponding tO golid solutions with

ether bthe solute is an

£he maximum solute content, irrespective wh

glement, intermediate phase , jntermetallic compound,
gl tion range petween the two maxila, the

solution. I the compo

high-temperaturé gtrength of these alloys changes 1ipearly with

increasing concentration of the II-nd phase, Generally speaking,
f the z-phase alloys is higher

the high-temperature strength O
than that of either phase, but lower than that of the solid

Card 3/4
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solutions with the maximum solute contents., Finally, type I1I

of the high~temperature strength/composition diagram?éorggspings
to the gutectiferous gystems with no, Or Very narrow, solid
solubility ranges (e.g. Cu-Cr, Cu-2r, Ni-zZr, etc.. systems).

In ?hls case, the high-temperature ‘strength of the alloys
grgaually increases with increasing concentration of the component
which is stronger a¥ elevated temperatures.

There are 3 figures and 15 Soviet references.

SUBMITTED: February 2%, 1960
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AUTHORS: Kornilov, I. I. snd Nartova, T, T, (Moscow) A v
PITLE: Refractoriness of Alloys of the Systenm 7itanium-Tin

PERIODICAL: Izvestiya Akademii nauk S8SR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, No.D>, pp.153~136

TEXT: In earlier work (Refs;l—&) the authors established the
relations governing changes 1in the properties of titanium alloys &s
a function of the chemical composition and the character of the
diagram of state, In this paper the rasults are described of
jnvestigations of the high temperature strength of binary Ti-Sn
titanium alloys.From results obtained :n investigating the dliagram
of state it was established that a considersble pange of solid
golution of tin in a-Ti (up %o 21 wtﬁ% Sn at 700°C) exists. The
two-phase & + Y range extends at 700 C to about 42% Sn; for a
content of 45,24% Sn in the Ti-Sn system, 7i.Sn compounds form. In
addition to investigating the structure and ghe properties of alloys
of this system, the authors studied the high temperature strength
of binary Ti-Sn alloys from the range of o gsolid solutions and the
two-phase o + Y Tange with a tin concentration between O and 30 wh.%.
The high temperature strength of alloys with over 30 wt.% Sn was
Card 1/4
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Refractoriness of Alloys of the System Pitenium-~Tin

not jnvestigated with the exception of the alloy corresponding to
the y-phase, the Ti.Sn baseé solid solution. The alloys were
smelted in an arc férnace in an argon atmosphere from & charge
consisting of titanium sponge of 99.8% purity and a specially
amelted Sn-Ti alloy containing 69.5% Su, Alloys containing up to
2%% Sn were forged at 900 ¢ and annealed in vacuum with step-wlise
cooling in accordgnce with the following reglme: 50 hours at 1100°C,
t 1000°C and 200 hours at 800°C, followed by slow cooling
in the furnace down to room temperature. The microstructure of the
specimens, which was jnvestigated after the high temperature tests,
had either @& single-phase structure of « and Y solid solutions OT
a two-phase & + ¥ gtructure, Some chsracteristic microstructure
photographs of the studied alloys are repro The composition
of the etching agent s 2% HF, 25% glycerine.
Investigation of the hi inary alloys was
carried out by the centrifugal m i es; in each of
these shtages the same bending gtress of 15 kg/mm< was applied.
During the first stage, the specimens were stressed for 100 hours

card 2/4
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o of Alloys of the Systen nitanium-Tin
at 500°C, then the temperature was raised to 550°C and the tests
s (sacond stage). Following that,

were continued for another 100 hogr
to 600 C and the tests continued for

the temperature was raised
a, finally, the temperature was raised to

100 _hours (third stage) an
ts continued foT another 100 hours (fourth stage) .

650°C apd the tes

This regime was chosen in view of the very low high temperature

strength of titanium,hrarefied solid sclutions of titenium and its
and the high strength at elevated

two-phase alloys on the one hand,
t alloys in = the range of concentrated, saturated andv)(,

Refractorines

Lemperatures ©
1id solutions on the other hand. On the

slightly over—saturated 50
obtained data, the creep curves of alloys of various

pasis of the
all the four stages of investigatior.

compositions are plotted forT

Tt was found tha
increased gradually with increasing ¢o

o solid solution d i
for alloys whose composition approaches the limit solubility (18 vo
structure have

22% Sn), Alloys with a clearly pronounced two-phase
h. due %o the coarse inclusions of the

a low high temperature strength,
gecond phase. The Ti,Sn base alloy had the highes?t high temperature
strength at all the aBplied test temperatures. The results obtained

Card
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on investigating the high temperature stre Ux(
_ th of bin i~
alloys are in good agreement with earlier 2§tabiishigaigl£%i§§s

g:ierning its changes in the metallic
. systems (Refs 1-4 an
There are 5 figures and 11 Soviet references, ¢ : a 6-11).
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| omRORS: _Koppilov, L. I., Oghimkove, 0. V. and Pryakhina, L.I.
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TITLE: Relations Between th Composition, the Temperature and
the High Temperature gtrength of Alloys of the Systen
‘4\H19391-Qhrgmium- ungsten—Titanium—Alumini n
¥ v
CERIODICAL: Izvestiyas Akademil mawe asr, otddleniye texhnicheskikh
nauk, Metallurgiya 1 toplivo, 1960, No.5, pp.137-141

ed work was to study the
i ure strength" on
5—oomponent
1 content. ForT investigating
he Ni-Cr-W-Ti-Al gystem, one
the alloys with a. constant content of
ent of Al (from O %o 16%). Increase
1t of a drop in the Ni content.
orrespond to quaternary
from the fusion diagram
quidus
For contents

TEXT:

Basically,

uniform solid solutions, It can be seen
that addition %o Al bgings about a redu tion of the 1i

temperature from 1430°C (0% Al) to 1275°C (165 Al).
Card 1/3%
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Relations Between the Composition, the Temperature and the High
Temperature Strength of Alloys of the System Nickel-Chromium~
Tungsten—Titanium—Aluminium

of 6.5% Al and more the cooling curves show a second step, which
corresponds to the crystallization of %he second phase that separates
out in the form of & eutectic. For determining the solubility of
Al in the nickel solid solution, the fpllowing heat treatment was
applied: soaking for 100 hours at 1200°C, quegching in water with
subsequent sosking at 1100, 1000, 950 and 800°C for 1000 hours,
followed by cooling in water., The compositions of the alloys were
in the range of quinquary nickel-base solid solutiona and rTejection
of the excess y'-phase (on the basis of the Ni Al compound with

a face-centred cubic lattice). Presence in alioys of the y-phase
was established by_inter-metallide and X-ray structural analysis.

Tt was established by micgostructural ana&ysis that tbeosolubility
of Al equalsg 5,% at 1200°C, 4,29 at 1100°C, 3% at 1000°C and

2.2 at 800°C. The influence of temperature on the strength of the
alloys was investigated on alloys with Al contents between 0.5 and
7.9% that correspond to uniform solid solutions as well as to two-
hase alloys., The test specimens were produced by precision casting
ar
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" Relations Between the Composition, the Temperature and the High
Temperature Strength of Alloys of the Systen Nickel-Chromium-—
Tungsten—Titanium—-Aluminium

and subsequent‘soaking at 1150°C for 7 hours, followed by cooling
in air. Study of the high temperature strength was effected by
applying the centrifugal bending method at the following initial

stresses t,°C 700, 800, 9%0, 1000, 1100, 1200
o, kg/mm 50,  30-40, 15, , , .

It was established that at 1200°C the maximum high temperature
strength is obtained for alloys which correspond to strongly
rarefied solid solutions; in the temperature range 1100 to 1050°C
the highest strength was obtained for alloys that are distributed
along the line of ligpit solubility and regions adjacent to it; at
temperatures of 1000°C and lower, the highest strength was obtained
for alloys from the range of saturated solid golutions that contain
re jected finely dispersed excess phases. There are % figures and

4 Soviet references.

SUBMITTED: April 1, 1960
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resistance of platinum alloys wit
iridium, ruthenium, chropium and alusinum by the flexure ‘mgﬁdia:e)
(Heat-resistant allcys)
(Platious alloye--Testing)
(Plezure)

Investigating the heat
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(Alloys--Thermal properties) (Poase rule and equilibrium)
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AUTHORS: " Eornilov, I. I., KNartova, T. T,. 8/078/60/005/03/621/048
e Y , ’ B004/B015 :
TITLE: The Phase Diggraﬂ{ot the System Titanium -‘%in
PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol 5, Nr 3, pp 622-629 (U3SR)
ABSTRACT ¢ - The study of the ternary system Ti - Al - Sn induced the anthoi‘s

%o investigate the phase diagram of the aystem Ti - Sn including
the compound Ti,Sn (0 = 25 atom% of Sn). Figure 1 ghows the equi-

librium diagrams of this asystem in the region of a - P transforma-
tion as taken from publications (Refs 6-10). The authors point out
the contradictions of these data. The raw materials were titanium
metal of the type TG-0 (99.7% of T1i) and tin (99.9% of Sn). The al-
loys were molten in the arc in argon atmosphere for the purpose
of structural analysis, thermal analysis, and hardness test., Alloys
produced by way of powder metallurgy were used for the purposge of
neasuring the electrical resistance and testing the thermal stabili-
ty. The authors desoribe in detail the homogenization . of theae
alloyas. Figure 2 shows the thermograms recorded by a Kurnakov pyro-
maeter, The temperature of the a > B transformation of solid solu-
tions (Table:1§ passes through a minimum (8680) at 5 atom® of Sn,
after which it rises (20 atom® of Sn) to 890", at which temperature
the perifectic reaction o —# § + y occurs. Table 2 shows the

Card 1/2 microstructureas of differently treated alloys with varying tin ocon-
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- AUTEORS: °~  Bi Tsin-khua, Kornilov, I. 8/078/60/005/04/022/040
A R e i et ) B004/B016
TITLE: Investigation of the Phase Diaﬂaé of

the System TiPFe -
e Sys ea A

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol %, Nr 4, pp 902 - 907
(UssR) , ,
ABSTRACT: The authors investigated the quanibinary section TiPFe - V of the
ternary system Ti - gg_'*’\- V by meauns of thermal analysis, micro-
‘gtructural analysis, radiograms, and hardness test. TiFe was
prepared from TG-0 titanium and irmco iron. The 22 investigated
alloys with a content of 3 ~ 90 wt% of V were obtained by melting
from TiFe and vanadium powder by the method of powder metallurgy.
Table 1 gives the melting points of the individual alloys from
which the phase disgraz TiFe - V was constructed (Pig 1). The
diagram only gives the solidus line. The liquidus line was not
investigated. The microstructures of the alloys treated in a dif-
ferent way revealed that the disiribution of the phases is inde-
pendent of the thermal treatment (Table 2, Fig 2). X-ray analysis
was carried out by L. N. Guseva (Pig 3, Table 3) and confirmed : .
the data of the microstructural analysis. The hardness test was
made by means of a Vickers device, diamond pyramid, and a load of
Card 1/2 10 kg (Fig 4). In the system investigated the authors detected a
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6

TiFe -~ V

SUBMITTED:
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ternary compound (TiPe)V which is formed by peritectic reaction
and ocoupies a small regiop of solid gamma sglutions. This coa-
pound has a hexagonal lattice with a = 4.66 4, ¢ = 7.96 1,

c/a = 1.63, and a hardness of absut 800 « The systen TiFe - V
has three regions of homogeneous solid solutions (6, y, and )
cn the basis of TiFe, (TiFe)V, and V and two diphase regions

(6 + y and y + B). The solubility of compound (TiFe)V in V in-
creases with increasing temperature, whereas the solubility of
PiPe in the solid gamma solution changes but little with in-
creasing temperature. The present paper provides the foundatione
for the investigation of the influence exercised by compound
(TiPe)V upon the propertiea of vanadium, and for the investiga-
tion of the phage diagram of the ternary system Ti - Tife - V.
There are 4 figures, 3 tables, and 5 references, 2 of which are
Soviet. :

January 23, 1959
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AUTHORS: Kornilov, I. I., Matveyeva, N. M.
TITLE: Reaction Heat of the Transition of the c-Phase Into the

4 Solid a=Solution in the SystemiIron -*thromium
\

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, Ho. 6,
pp. 1387 -~ 1386

TEXT: By way of introduction; the authors describe the thermographic
rethod which they used for their experiments. This method was suggested
by L. G. Berg and V. Ya. Anosov (Refs. 1 and 2), and was improved by

G. G.Tsurinov (Ref. 4). A substance which does not roact with the sub-
stance to be tested, and whose thermal effects are exactly known serves
as standard substance. Its thermal differentisl curve is recorded by a ‘X/
Kurnakov pyrometer along with the differential curve of the substance to
be tegted. The values of these thermal effects are obtained by graphical
integration of the deviations from zero and on the strength of the known
values of the standard substance. The present paper describes the trangi-
tion of the o-phase (composition of the alloy similar to thet of FeCr)
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Reaction Heat of the Transition of the o-Phase 5/078/60/005/06/20/030
Tnto the Solid «-Solution in the Systenm B004/BO14"
Iron - Chromiunm » :

jnto the solid a-solution. The alloys were made from electrolytic
~hromium and Armco iron in an arc furnace filled with argon. Then, they
were homogenized and annealed for 500 - T00 hours at 700°C in order to
obtain the g-phase., Iron with an « =>f trangformation equal to .
0.27 kcal/gram-e.tom end & § = y transformation equal to 0.25 kecal/gram- '
atomL‘was used as standard. The endothermic effeots of the o-»a transforma-
tion\%of the Fe-Cr alloy are between these two effacts of the standard
iTon (Fig. 1). Analyses of the alloye under consideration, as well as
their temperatures and heats of transforration are given in a tadble.
The heats of transformation varied between 1.06+0.05 and

0+73+0.05 koal/gram-atom, depending on the composition of the o-phase.
There are 1 figure; 1 table, and T references: 6 Soviet and 1 British.

SUBMITTED: . January 6, 1960
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: ' 83125
' 3/07?/60/005/009/008/017
“B015/B064

181200
AUTHORS : Kornilov, 1. 1., Vlasov, Ve So
TITLE: Investigation of the Physicochemical Properties of the

Alloys of the Ternary System Titanium —\Vanadium - Niobium

1 b Y

PERIODICAL:  Zhurnal neorganicheskoy khimii, 1960, Vol. 5; No. 9,
pp. 2017-2024 .

TEXT: The electrical resistivity, its thermal ccefficient, thermal ex-
pansicn, and the hordness of the systems Ti-Nb and Ti-V-Nb were investi-
gated. The thermal preliminary treatment of the sampleg was dong,in two
ways. The electrioal resistivity was determined at 20  and 100°C with a
nnTe(PPTV) potent iometer. The hardness was investigated on samples that
were subjected to microstructural analysis. The samples were annealad IX
at dif ferent temperatures in accordance with the titanium content. On the
basis of the phase diagrams obtained, a similar depepdence of the elsc-
trical resistivity and temperature coefficient on the composition were
found to exist in the titanium cormer of the phase diagram of the three-
component system, AaS well as the two-compcnent system. The diagrams of

Card 1/2
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Investigation of the Physicochemical Properties 8/078/60/005/009/008/017
of the Alloys of the Ternary System Titanium - 3015/3064 /003/008/07]
Vanadium - Niobium

the tnermal expansion of the ternary sysiem 1in the range of & somposition
V : HNb . i : 1 showed that in the two-phass range there are aestione of
as irreguiar change of expansion,i.e., wnere the most intensive phase
fransformation takes place, The temperatr=e of thess seitions decransas
with the increase of the vanadium~ and nicbium contéent, whicn JCITRspunas
1 wne phase diagram. Lines of the same hardness, i,aa; isesgleris lineax
of ths ;seothermal cross seotion for 600 C were drawn on the diagram of tne
systam Ti-V.Nb ancerding to the values of hardnessz measuroment (Fig. 9).
Change of hardness is also dependent on th2 phase structure, The optimim
compositions of the alloys on the basis of «- and P-phases with cefraﬁn
proparties can be determined on the basis cf the phase diagramz. There

are 9 figares and 10 references: 7 Soviet and 2 U8,

SUBMITTED: June 19, 11959
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AUTHORS ;" Kornilov, I,I,, Nartova, T, T. s/020/60/131/04/033/073
) < — , BO11/BO17
‘ . . \( ' N A A

TITLE: Equilibrium Diagram' of the Ternary System Ti ~ Al - Sn_

PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 837-839 (USsR)

TEXT: Since no data are available in publications on tha diagram mentioned
in the title, the authors studied the equilibrium of the alloys of the mentioned
system in the range limited by the partial ternary system Ti - T13Sn - TiAl. The

binary systems Ti -~ Al and Ti - Sn which form the latter ternary system show
that in these two 8ysteme limited solid solutiors are formed on the basis of
@-titanium at 1240 in thesystem Ti - Al (due to peritectoid reaction between

the B-phase of titanium and the y-phase on the tasis of the TiAl compound)j these
solutions are formed between the B-phase of titanium and the S-phase (on the
basis of compound TiBSn), at 8900 in the aystem Ti - Sn. For their investigation
the authors employed” the microstructural X-ray method and the hardneas test .

of alloys. Several alloys were forged to accelerate the establishment of equi-
libriun, Theg were subjected to gradual thermal treatment %n the vacuum: hgmogeniza-
tion at 1200° for 100 h, annealing at 1100° for 50 h, 1000" for 200 h, 800" for

300 h, 600° for 500 h, and then left to cool in the furnace. TiBSn -~ TiAl alloys

were annealed for a longer period, and cooled slowly., The phase diagram (Fig 1)
~ Card 1/3
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Equilibrium Diagram of the Ternary System T4 - AL - Sn 8/020/60/131/04/033/073
T ' BO11/B017

wag_drawn on the basis of part of the T{ - Al - Sn system investigated at

600°, The following phasea were observed: 1) Solid solution of aluminum and

tin in g-titanium ?ugs 2) solid solution on the basis of the chemical compound
TiAl (y); 3) continuous solid solutions of the compounds TijAl - Tiisn which are

- in - agreement as to their siructure with the a- and S-phases; 4) so. 1 solution
on the basis of the chemical compound Ti,Sn (8). As is shown by figu ~ 1, the .
main part of the diagram consists:of the’ one-phase range of the soii termary
a(6)~-solution on titanium basis, and on the basis of the quasi-binary cross section
Ti,Al - T13Sn. Between the latter compounds continuous solid solutions are formed.
Al?oys with’ a two-phase atructure a+b (Fig 2b) were, in view of a possible forma-
tion of continuous solid sclutions between a-titanium and Ti58n, additionally

‘annealed at 800° (for 1,000 h), Hence, thair microstruoture was slightly changed.
Thus, the given oconditions at which the state of equilibrium is atteined are
characterized by the preasence of a two-phase range a+é which adjoins the aside

Ti - Sn of the diagram. As may also he seen from the diagram, the range of the
801id y-solution is considerably extended (& to 18% of Sn). In the part of the

diagram investigated, no 3-phase range was observed. There are 2 figures and
8 references.
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AUTHORS: ('xornilovi I. I., Pryakhina, L. I., Ozhimkova, 0. V.

TITLE: -The Influence of the Time Pactor on the Character of the
Composition - Heat Resistanne Diagram®df Alloys of the
Hi -~ Cr - W - Ti - Al Five Component Syatem
A 41 ¥ 27
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 5,
pp. 1086 - 1089

TEXT: The authors wanted to examine the uimultaneous influence of the
compoaition and a long conversion time on the heat resistance of alloys.
With this object in view, they studied the oreeping of alloys of one of
the crose -sections of the above aystem; with Ni replaced by Al, within

0 to 7.9%, 'and with a constant Cr, W, and Ti content. The phase diagram
of the crogs-section analyszed is given in Fig. 1. In order to examine
creeping, the samples were heated to 1150“09;naintained at this tempera-
ture for seven hours, and then cooled in air. After such homogeneization,
the compounds with up to 5.1% Al showed a structure of solid five-com-
ponent solutions with a small quantity of exoess prhaseg which was bk//
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: 81703
The Influence of the Time Pactor on the 8/020/60/132/05/31 /069
Character of the Composition - Heat B011/B126

- Resistance Diagraa of Alloys of the Ni -~ Cr - W - Ti - Al Five Component

Systen :

separated due to the cooling in air. Above this Al content, an eutsctic
appears, consisting of solid y-solution end the- y!-phase. The alloys
were analyzed for creeping by the centrifugal methed at 900° with an

initial tension of. 6 kg/nnz. Prom the curves in Fig. 2 it can be seen

that the alloys with a high Al content (6.5 and 7.9%), whose composition

comes in the range of coamon orystallization of the solid y=-solution

and the eutectic;, have proved themselves to be not resistant to heat.

From the curves in Figs. 2 and 3 it followa that an alloy with a maximum
supersaturation (with 5.1% Al) for a short deformation~-time (300-400 N
hours), is the most heat-resistant. If the time is inoreased to 700-800
hours, then alloys with a lesmer degree of supersaturation are the most
heat-registant (3.4, 2.8, and 1.8% Al), which 1ie on the border of the
maximum aluminum solubility. On further tests for creeping of up .to
10,000 hours duration, the whole charaotsr -of the curves for single
alloys does not change, except in alloys with 2.8 and 3.4% Al. This
shift of the heat resistance maximum in the phase diagram is due to the

Card 2/4 . . _ U/
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The Influence of the Time Factor on the . 8/020/60/132/05/31/069
,Character of the Composition - Heat . BO11/B126 o
Resistance Disgram of Alloys of the Ni ~ Cr ~ W - Ti ~ Al Five Component
System - LY ~

influenoe of the time factor on the physico~chemiocal conversion prog-
eases and on the structure changes of the alloys during the testas. The
alloys with maximum supersaturation have, on a gshort teat, the highest
solidity, since the inner tensions in the lattice of the golid solution
are great. This solidifying effect decreases in the- range of less super-
saturated solutions and in the range of the formation.of eutectic mix- .
tures on orystallization. On longer tests the aoclidifying also de-
creases due to the varied effect of the time factor. The solidification
decreases. even more, the higher the degree of pupersaturation and the
longer the duration of the test. In the latter casea, diffusion processes
also take effect. The formation of an excess phage, and its subsequent
cqagulation lower the heat resistance. Thus the authors have proved

that the heat resistance maxima in the isothermie diagrama compoaition
versus heat Tesiastance are dependeant oa both temperature and time.
Xurnakov compounda are mentioned. There are 3 figures and 9 references:
5 Soviet, 1 British, and 3.American. L%//
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: 5/020/60/135/006/021/037
1$.0010 220%, 1115 BO16/B060
AUTHOR: e et = S R .
TITLE: Metallochemical Properties of ¥iobium

PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6,
pp. 13991401

TEXT: The author describes the metallochenieal properties of niobium and
classifies the elements of the periodic tahla into groups according to
their chemical interactions with niobium. ldcecording to data found in the i%\
literature, niobium as a metal of the transition group has an unfilled
outer d~electron shell; and its atomic radius 1.45 A is very close to

that of nearby mstals. As for electronegativitiy, Wb occupies an inter-
mediate position in the metal series (Ref. 5)« About 35 metals are electro-
positive with respect to Nb, while 37 behave electronegatively with it.

Its lattice is body-centered. Fig. 1 shows a periodic table by D. I.
Mendeleyev as modified by the author, with Nb being placed on top out-

side the table. A1l other elements are divided into four "families":

I. 8 metals forming continuous solid gsolutions when crystallizing with Fb,
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Metallochemical Properties of Fiobium s/020 60/135/006/021/037
B016/B060

and whose metallochemical properties divarge littie from those of Nb. They
are Ti, Zr; v, Ta, Pa, Mo, W: and U, II. This family encompasses a large
grcup of elements forming limited 86114 solutions with Nb, Outside the
rangs of solubilijty, compounds with a metallie character of the bond are
formed with Nb. They are a total of 98 when all lanthanides are includsed,
and 68 when taking in also all the 10 actinides, From among the 68
elements of family II the interaction with Nb has been investigated for
27 elements only. The peak solubility of these elements in niobium drops
with increasing divergence of their metallochemical properties from
nicbium. The compounds of niobium with metalloids (borides, carbides,
silicides or riobium) have g wetallic type of bond, This holds alss for
the very limited solid solutions and compounds sf niobium with N, p, As,
Sb, and 0, The degree of metallic proparties of these Nb compounds risag
with Increasing difference between thai- metsallochemical properties and
those of niobium. IIT, This family Comprises 9 typical me+allcids which
are the most strongly clectronsgative, They form no solid solutions with
Nb, but only compounds with covalent or fonie bonds, Oxygen accupies an
intermediate position, IV. This family comprises 16 elsmeuts of the first
and second group of the paricdic systep (hydrogen and beryllium excepted)

CIA-RDP86-00513R000824720008-0"
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Metgllochemical Properties of Niobium ' s/02?/60/135/006/021/o37 L

B016/B060

as well as the inert‘gases. These elemerits exhibit no interaction wit.h b

and form no compounds with i
of the components in niobium

classification of the individual elements under I and II. Also alloys with

given structure ang properties can be produced. There are 1 figure and
6 references: 5 Soviet, ‘

| ASSOCIATION: Institut metallurgii im, A. 4.

(Institute of Metalluxgy dme
of Sciencgs, USSR)

Baykova Akademii nauk SSSR
ni A. A, Baykov of the Academy
e '

PRESENTED: -Ju.'ne 27, 1960, by 1. I, Cherr?yayev, Academician

. SUBMITTED:  June 14, 1960
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t. It is finally noted that the concentrations
systens can be calculated on the basis of the-
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KORNILOV, ‘I.X. 3 BUDBERG, P.B.; SOKOLOVA, N,V., tekhn. red.

[Phase diagrams of two- dnd” three-ccm

P JTanS | ponent systems of titaniumm
Diagramy sostolaniia dvoinykh 1 trcinykh sistem titana. Hoch’l :
Vses, in-t nauqhqo; i tekhn, informatsii, 1961, 172 Pe B

(Titentum alloys) (Systens ( qhmstry)‘)(ma 1416)
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PHASE I BOOK EXPLOTITATION S0V/5946

Kornilov, Ivan Ivanovich : ~

Fiziko-khimicheskive osnovy zharoprochnosti splavov (Physical and Chemical Bases
for the Heat Resistance of Alloys) Moscow, Izd-vo AN 8SSR, 1961. 515 p.
Errata slip inserted., 3200 copies primted, :

Sponsoring Agency: Akademiya nauk SSSR, Institut metallurgii imeni A, A. Baykova.

Resp, Ed,: I. A, Oding, Corresponding Member, Academy of Sclences USSR;'Ed. of
‘Publishing House: 8. G. Fedotov; '.l'ech, E_d..':: P, S, Kashina and Yu, V, Rylim.‘

'PURPOSE: This book 1s intended for physicists, chemists, metallurgisis, metallo-
graphers, and technical personnel engaged irn the study, production, and appli-
cation of heat-resigtant materials, It may also be useful to aspirants at
selentific research institutes and schools of higher educaticn and te students,

COVERAGE: The book summarizes the author's exiensive work on the physicochemical
principles of the heat resistance of pure metals and alloys, as well as the
published material on this subject, Particular attention is given to the

Phys ARPROVER FQR RELEARFM©Q§/14/2000  CIA-RDP8GrR05;,3R00082472000¢

strength and heat resistance of pure metals and alloys of single-component and
milticomponent systems and to basic problems of the physizechemical theory of
heat resistance, The book is based primarily on experimental material on the
problem of heat resistance collected over a period of 10 to 15 years by the
euthor and a group of workers of the Laboratory of the Chemistry of Metal
Alloys, Institute of Metalluxgy imeni A, A, Baykov, For purposes of analysis

and generalization, mumerous Soviet works and non-Soviet works have been utilized,

TABLE OF CONTENTS:
Introduction

3
Ch, I. Methods of Inveastigating Heat Resistance 5
l. Brief characteristics of heat resistance 5
2, Standard testing methods 6
3, Rapid testing methods 8
i, Centrifugal testing method 15
Conclusions : ' 38
Bibllography %9

Ch. II, Properties of Metals of the Periodic f£ystem of Elements 51
1. Metals and metalloids of the periodie systenm 41
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89906 ,
5/062/61/000/002/001/012
Equilibrium of the ternary system ... B115/BZG7
solubility of N13Ti - NiBTa - NiSNb indiocates, for the compound NiBTi,

the possible exiétence of a second high-temperature modification of the
g - CuaTi type rhombic syngony, as it is the case with the compounds /

NiBNb and NiBTao The authors stress that no published dats exist on l)(

the equilibrium in the mentioned ternary system, apart from a brief
mention of the possibility of formation of continuous, solid solutions.
Fig. 2 shows the composition of the alloys studied., A table provides
data on the thermal analysis and the 8tability of alloys of the

ternary system. The authors plotted the liquidus surface of the ternary
system on the basis of thermal analysis data of three binary systems
formad by the compounds, and of the three polythermal cross sections of
the ternary system. The liquidus surface consists of a field of primary
crystallization of continuous, ternary solid metallide solution of the
system NiBNb + NiBTa + NiSTi. Microstructural analyses of cast and

annealed alloys confirm the existence of solid solutions in the ternary
system. Fig. 6a shows the cast (mostly dendritic) structure of the
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I o $/062/61/000/602/001/012 |
Equilibrium of the ternary system .. B115/3207 :

alloy: 15%' Niij.' 15% NijTa, and 70% Ni,Ti. Fig. 6b - of the alloy:
17% Ni,Nb, 339% Ni,T4, 50% rgiima, and Fig. 6c - of the alloy:
" 12% NiBNb, 70%.Ni3'1‘a, 18% f(i}Ti. 'The microstructure of alloys of the

same oomposition has become polyhedral after annealing at 1200°C for

24 hr (Figs. 6d, e, f). Finally, the authors studied the hardness in
the cast and the annealed state. The table shows the results of measure-
ments of polythermal cross sections. Not only microstructure, but also
hardness confirm the data of thermal analysis on the existence of
continuous, solid solutions of metallides in the ternary system. .
There are 7 figures, 1 table, and 7 Soviet-bloc references. *(/ e

: : v
ASSOCIATION: Institut matallurgii im. A. A. Baykova Akademii nauk SSSR
" (Institute of Metallurgy imeni A. A. Baykov, Academy of
Sciences USSR)

SUBMITTED: ‘October 2, 1959
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ne sy, tous, M9 $/180/61/000/00%4/011/020
1g. 152 A E021/E580

AUTHORS ; Kornilov, I.I. and Polyakova, R.S. (Moscow)
\__—-‘-_——-"‘

TITLE: Study of the properties of titanium-vanadium-
molybdenum alloys

PERIODICAL: Akademiya nauk SSSR. Izvestiya, Otdelgniye tekhniches-
kikh nauk. Metallurgiya i toplivo, 1961, No.4,
PP 76-82 4+ 1 pilate

TEXT: The Ti-V-Mo system was studied by microstructural
and X-ray analysis, and hardness, electrical resistance and high
temperature strength measurements. Alloys were studied along
quasi-binary sections with constant vanadium contents of 10, 20,
30, 40, 50, 60, 70 and 80 wt.%.. The initial materials had
purities of Ti - 99.6%, V - 99.2% and Mo - 99.9%.  Alloys wore
prepared by melting in an arc furnace using a non-consumeble
‘electrode, and by sintering powdered materials, In the quenched
state, the alloys consisted of a homogeneous solid solution based
on B-titanium. In the annealed state, Ti rich alloys showed an
acicular structure of two phases (o + B) whereas alloys rich in
Mo and V had the polyhedral structure of a solid solution. All )«
alloys with 40-80% V had a homogeneous structure, X-ray analvsis
Card 1/4 '
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Study of the properties of ... 5/180/61/000/004/011/020
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confirmed the metallographic examination and showed that the : (
transition from a single phase to a two-phased region ctcurred )
between 70 and 75% Ti, "Fig.% shows the hardness and ejuaciriogl

resistance of alloys. The highest hardness values were cbhszrved

in alloys containing 10, 20 and 30% V., in the region of the j~-solid
solution. High temperature strength was measured by the centri- :
fugal method with a constant bending stress of 15 kg/mm® ot <00, ¢
550, 600, 650 and 700°C. The highest values were obtained with
alloys consisting of B-solid solution, with V contents of Ja, 20
and 30%. On the basis of the microstructural and X-ray analysis,
isothermal sections of the phase diagram were constructed rfor

room temperature (Fig.6) and for 1100°C (concentrations in wt.%;,
There are 6 figures and 5 references: 3 Soviet and 2 non-Soviet,
The English-language references read as follows: Ref.2: Taylor.J.L.
Beta Phase Parameters in the System Ti-V-Mo. J. Metals, 1956, §,
No.8, Sec.2, 956-961; Ref.3: Adenstedt, H., Reqignot J.,

Raymer, J. The titanium-vanadium system, Trans. Amer. Soc. Metals,
1952, 44, 990, N, I. Davydov participated in the experiments.

SUBMITTED: April, 1961
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AUTHOR: Kornilov, I.I. (Moscow)

TITLE: High-temperature strength of intermetallic compounds

PERIODICAL: Akademiya.nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo,
nos 6, 1961, 130 - 136

TEXT: It is pointed out, in a general discussion of high-
temperature strength of intermetallic compounds and alloys based
on such compounds, that thermal stability of intermetallic
compounds is determined by the strength of interatomic bonds
which, in turn, depends on the difference between the chemical
nature of the interacting component. All metallic compounds have
a hardness and strength higher than that of the respective pure
metals or solid solutions and they retain these properties at
temperatures higher than their components. Among the large
number (about & 000) of intermetallic compounds, N13A1 is

distinguished by high strength combined with a relatively high
ductility. The high-temperature strength of this compound . can be
further increased by alloying it with elements (Co, Cu, Fe, Cr,

Card 1/ 5 -
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5/1&0/61/000/006/015/020
High-temperature strength .... E193/E383

Mo, Ti, Si, V and Mn) with which it can form a limited series
of solid solutions. Similarly, intermetallic compounds Ti6A1,

T15A1 and TiAl alone, or alloyed with other metals, have a

high~temperature strength superior to that of pure Ti. The
discussion is illustrated by experimental data quoted from
American, British and Soviet sources, the latter including
earlier works of the present author. Typical of these are data
reproduced in Fig. 5 (Ref. 21 - the author and Ye.N. Pylayeva -
Zh. neorganich. khim. 1958, no. 3 673), where the deformation

(f, mm) of various test pieces tested for creep under a bending

stress of 6 kg/mm® at 800, 900 and 1 030 °C (graphs a, § and B,
respectively) is plotted against time (n2, hours), Curves 1-6
relating to pure Ni (1) and to Ni-base solid solutions containing
Nb (2), Ta (3), NigTi (&), NizNb (5) and Ni,Ta (6).
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There are 7 figures and 24 references: 18 Soviet-bloc and

6 non-Sovict-bloc. The four latest EnglLsh language references
mentioned aret Ref., 10: Nat. Phys. Lab., 1959, v. 1, II;

Ref. 12 --J. Westbrook: Mechanical properties of intermetallic
compounds. John Wiley and Sons, USA, 1960; Ref. 19: R.W.
Guard, J.H. Westbrook - Trans. Met.Soc. AIME, 1959, Oct.v.215,
no. 5, p. 807; ,Ref. 20: M. Hansen - Constitution of Binary
Alloys. McGraw-Hill Book Co., New York. 1958.
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AENAL /%

AUTHORS:: Kornilov, I.l., and Snetkov, A.Ya.

TITLE: Lattice parameters of the terminal solid solutions of

certain elements in nickel
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Isesledova-

niya po zharoprochnym splavam, v. 7, 1961, 106 - 111

TEXT: The results of an investigation of the influence of Mo, Nb,
Ta, V, Ru, W and Zr on the change in lattice parameter of nickel
when these elements dissolve in it, is reported. Most of the alloys
were prepared in a vacuum furnace. Ni-Ta alloys were prepared by Ye.
N. Pylayeva, Ni-W and Ni-Mo alloys by N.T. Domotenko, and Ni-Ru, Ni
-Nb and Ni~Zr-alloys by K.P. Myasnikova. The above workers investi-
gated the equilibrium diagrams and properties of the alloys of the
respective systems. Powders or filings of the alloys were subjected
to X-ray photography. Prior to exposure, sgecimen lumps of the al-
loys were first homogenized at 1100 - 1150°C for 100 - 150 hours,

transformed into powder and sealed into evacuated quartz ampoules. K
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The latter were annealed at the required temperatures for periods

of time sufficient to ensure equilibrium, and then cooled in water.
-After heat treatment, one portion of the filings was submitted to
chemical analysis, and the rest sifted through a 200 mesh sieve and
mounted in the camera for exposure. X-ray exposurestwere taken in
back-reflection cameras using CuKa-irradiation, the distance between
the specimen and the film being 75 mm. The temperature; at which
the pictures were taken was 21 + 1,59C, the total error in measur-
ing the lattice parameter without correction for temperature being
0,0006 - 0.0009 KX, It was found that the change in lattice parame-
ter of nickel on dissolving various elements in it depends on the
position of these elements in the periodic system and on their ato-~
mic diameters, 1l.e. it follows the same laws as those which deter-
~mine the limiting concentration of partly soluble metals in nickel.
Elements having the same type of crystal lattice (body centered cu-
bic) owe their influence mainly to their atomic diameter, even
though they may belong to different groups and periods of the perio-
dic table. The strengthening effect of an element is the greater

the greater the extent to which, on dissolving in nickel, it increa—lk
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