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AL TRACT wrer atadying the visoosity an” vve vrermal cenduztion of the Liguert
arsl gasesus nhaat carrisrn leapec ,ally those wi.irr Tay Le aned iroatol.
reactors), the author inveatigated an intoresting rule, wnich conne e
cnefficients of tre visoosily ar! “he trermal condaction of the .ijund ard
tne gaseous phase ritrerst. apyarent.y inknown rule mignt also e ~?

~rgrest in a praciis rmsTes .,

W vracn the Anmain o e Liuls atlaca e ~oeffisient - yiaonsily d1aCid
shas a% incredsihg tezpe-ature nowWeder, with.n the domasn of e aseocus
arate (inrluding tre saturas:n ~urve), whe coefficrent 1ncradses with 1in-
~reasing temperature, i e, Lue temperature dependences of tne viscrhsity of
+ne liquid and gasen.s phase are iirectly npposed to nne each other With
a modificatisn of wre teaperature Jlso the density of the iiquid ani the
gaseous phase change in « similar Zanrer.
is the curve of the prase equilinriun WiLLin tre iomaind the crit:cal peint
18 symmetric, it is to ce expected that the vyiscosity coefficient /¢ -f tra

Card /% liguid phase fwhosh 1= in equilibrium with the saturated vaper), and tre
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viscoalty fﬂafflcxexn_¢"f¢'zne taturated vapor or oLne vapornua L .de orane
near the critizal point 7. e o terperatures near the rriti-a. tae

Ypp) ,8pproxitatively satialy 're foiioviing simple relavinn.
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within “he domain cf the rriti~ai point. A3 may ve nean froz tne tacle at Le-
ched, (10 (l[//) udit o+ 03 (L - t) holds miin great arcurary for
CO; Tne coeff.-ient of t'= *lormal Sonduction of Lhe L1quit and gasecus
phase has an aletogous “emperature iscendence,

Tne relavion (L/A") « {1/,0) = (/o)) + b(t.l_;r - t) therefore
the coeffi-ients ~fthe therzal ~-nductinn o’ L he saturated v
ilquid which 1 {n equilttriuz witr it

( I tacle )

aDo

aSCICIAL DN
PAELENTED RY

. Q¢ .8, 1357
AVAILAZLL Liirary -f Coigress

BIPEN

carr “ e

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1
2371 B | 1 R T S SRR CROR S S T ity RRESELAE A7 #758 ET An  B STONANHTEDREIORY | BAREREEY SN L

kg e RIS D ST RS ST SLETRIST

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"



AJTHOR:
TITLz:

PERIODICAL:
ABSTRACT:

AVAILABLE:

Card 1/1

"APPROVED FO

S5 71 1

i dusd i sl

..... i3 avr 4 pa

R »RELEA7$E: 07/19/2001 CIA-RDP86-00513R001137430001-1

Rl S R é.g;,.-.;,l R .

Hovikov, I. I. 89-11-5/9

The Effective Gutput of Atonic Energy Stations (Lffektivnyy

koeffitsiyent poleznogo deystviya atoznoy energeticheskoy usta-
novki)

Atamnsaye Energiye, 1957, Vol. 3, Nr 11, pp. 409-412,(USSR)

From the formulae derived for the effective efficiency follows
that the average temperature of the working medium T and the ef-
fective efficiency (7 o) of the station increase with & temperatu-
re increase in the reactor (that means when the temperature load
permitted for the fuel elements isa increased). On that occasion

T' increases only slowly, but the effective efficiency rather ra-
pidly. When the reactor temperature is increased to twice its for-
mer value T' increases by 4o0%, whereas’z?also increases to almost
twice of ite former value. The effectivé efficiency of an atom-
electric station can be increased by regeneration of the heat just
as for example in heat-engine generating stations. For an atomél-
ectric station,however, this heat regeneration is considerably
more difficult. There are 2 Slavic references.

Library of Congress
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PHASE 1 BOOK EXPLOITATION T

Kutateludze, 3.S., Borishunskly, v.M., Novlikov, Ivan Ivancovich,
and Fedynskiy, 0O.3.

Zhidkometallicheskiye teplonositeli {Liquid Metal Heat-Transfer
Agents) Moscow, Atomizdat, 1958. 204 p-. (Series: Atomnaya
energlya- prilozheniye, 1958, no 2) 8,750 coples printed.

Resp. Ed.: Koryakin, Yu. I.; Tech. Ed.: Usachev, G.L.

PURPOSE: This book 1is intended for sclentists and englneers

working in the field of reactor construction and nuclear

engineering. It can also be useful in other fields where
115uid metal heat-trunsfer agents are applicable.

COVERAGE: This booklet, a 1958 supplement to the periodical

" ntomic Energy," 18 devoted to a study of 11juid metal heat-

transfer agents used in nuclear power englneerlng. The autheors
present data from Soviet and foreign research in this Cleld
condueted witnin the lust 10 years. The greatar part o the

Card 1/4
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L3 uid Metal Heat-Transfer Agents

rext aas written by S.S. Kutateladze, V.M. Borlshaniakly,

‘nd I.I. Novikov. Chepters I, IIL, Y, and VIII were woitton
t4 ~5llabor:tlon #1th 0.S. Fedynskly. G.M. Lyamicin,

Vo A. Frikhodonoenwo and Yu. I. Koryuklin took purt In prepar
the manuscript. There are 81 references of whilch 47 .re

3 English, % German, and 4 French

~ARLE OF CONTENTS:
From the Editor

Basic Propertles of Lijuld Metuls

F! :1ds of Application of Liyuld Metal Heat-Transfer
Agents

Hydraulic Reslstance During Flow of Liquid Metals

Turbulent Heat Transfer in L1 ;uld Metals
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Liquld Metal Heat-Transfer Agents
Ch. 5. Heat Emission Durling Flow in Pipes

Ch. 6. Heat Emission During Longitudinal Flow Around
a Plate

Heat Emlission Durlng Transverse Flow Around
Cylinders

Heat Emission During Free Convection
Ch. 9. Heat Emlisslon Durlng Vapor Condensation
Ch.10. Heat Emission During Bolling

Ch.ll. Heat Exchange Apparatus

Card 3/4
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Stabllity of Heat Resistant Materials in
L1 juld Metals

Measuring Instruments

AVAILABLE: Library of Congress
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YEMEL'YANOV, V.S., otv.red.; BARDIN, I.P., red.; VIKOGRADOV, A.P., red,;
GOL'DANSKIY, V.I., red.; GULYAKIN, I1.V., red.; DOLIN, P.I,, rel.;
YEFREMOV, D.V., red.; KRaSIN, A.K., red,; LEBEDINSKIY, A.V., red.;
MIKTS, A.L., red.; MURIN, A.N,, red.; NIZE, V.E., red.; HOV IKOT,
1.1., red.; SEMENOV, V. F., red.; SOBOLKV, I.N,, red.; BAKHAROVEFTY,

~@7T8: nauchnyy red.; BERKOVICH, D.M., nauchnyy red.; DANOVSKIY,
K.F., nauchnyy red.; DELONE, N,H., naachryy red.; KON, M.A.,
nauchayy red.; KOPYLOV, V,N,, nauchnyy red.; MANDBL'fSVAYG, Yu.B.;
MILOVIDOV, B.M., nauchnyy red.; MOSTOVENKO, N.P., nauchnyy red.;
MURINOV, P.A., nauchnyy red.; POLYAKOV, I.A., nauchnyy red.;
PREOBRAZHENSKAYA, Z.P., nauchnyy red.; RABINOVICH, A.M., nauchrnyy
red.; SIMKIN, S.M,, pauchnyy red.; SKVORTSOV, I.H., nauchnyy red.;
SYSOYEV, P.V., nauchnyy red.; SHORIN, N.A., nauchnyy red.;
SHREYBERG, G,L., nauchnyy red.; SHTEYNMAN, R.Ya., nauchnyy red.:
KOSTI, S.D., takhn.red,

[Concise atomic energy ancyclopedia] Kratkaia entsiklopadifa
"Atomnaia energifa." [___Tables of isotopes (according to putlished
data avallabla at the haginning of 1958)] _. Tablitsa izotopov (po
dannym, opublikovannym k nachalu 1958. 12 p. Gos. nauch. izd-vo
"Bol'shala sovetskaia entsiklopediia,” 1958. 610 p. (MIRA 12:1)

1. SotrudnikiBol'shoy Sovetskoy Rntsiklopedil {for Bakharovskiy,
Barkovich, Danovskiy, Delons, Kon, Kopylov, Mandal'tsvayg, Milo-
vidov, Mostovenko, Murinev, Polyakov, Praobrazhenskaya, Rabincvich,
Simkin, Skvortsov, Sysoyav, Shorin, Shreyberg, Shteynman).

(Atomic energy)
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AUTHORS. Kutaczladea, 3. §., Borishanskiy, V. M., SCU/ 235y =) 13
Nevikow, 1, 1., Fedynskly, 0. §. )

TITLE: Lijuid Metal Heat Carriers (Zhidkometallichess’ ye -y lorositeii
+ Chapter . Basio Properties of Liguid Metals (Glava * Cunov \',"-«‘ev
370yatva zhidkikh metallowr) )

FERIODICAL: «« A:omraya energiya, 1958,‘§upplemont <5 pp. 7~?; (USSH/

ABSTRACT: Th: pliysical properties are given in form of tatlas for the ifuuid
siate of the following elements: o

“3 Merc:ry

e SO'jl‘_lﬂA

Kalium

Lithium

Bismi.th

Gal_*m

Lead.

Tnewt§eo:y og the thermcdynamical gilmilitude of real bodies
2xprained and applied <o the irvestigation ¢f the rro o-ties

;".., - . -~ . . :
'_qA-d @etaLs. This chapter further deals wi-n th: “oilowing gub -
Jects: Experimental data concerning the velocity of rroepasati o

s gl

-3
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Liquid Metal Heat Carriers.
Charter 1 3asic Properties of Liquid Metals

of sourd In liquid metals, and e method of estimating snis
guantity bty calculation.

Tnis ard the folleowing chaptera take data published witnin =ta
paat 10 years into account both in the USSR and in otrer co_rts

T ne entire cumpilation was signed by S. S. Kutateladze,
V. M. Borishanskiy and I.

€3,

I. Novikor, aa the responeible autrcrs.

C. 5. Fedynskly participated in compiling chapterz 1, 3.
G. M. Lyamkin, H. A. Prikhodchenko nnd Tu. J. Kc

in writvine *Fe manuscrint

S and c.
ryakin agzated

. There are 3 figirss. 12 an’ar
I

Tnuls ome
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Kutateladze, 3. S.. Borishanskiy. V. M., 307/893--50 -,

RV
Norikov, I. I., Fedynskiy, 0. S.

Crapisr 2: Ranges of Application of Liquid Metal Heat Carriers
{(Glava 2,0blasti rrimeneniya shidkometallicheskikh teplonositeley)

Atumnays energiya, 1958, Supplement 2, pp. 23-26 ( USSR)

The following subdivision offers a survey of the various ranges
of arplication:

a} General considerations.
té Use of liquid mctal heat carriers in steam-producing piants.

¢) The use of liquid metal heat corriers in nuclear power riants.
There are * figurc

i, Ligquid metals—--Applications < Ligquid metals--Heat truan er

FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"
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Kutateladze, S. 3. Borishanskiy, V. .. 507/593-55~A~L/71

AUTHORS:
NovikoT, 1. 1., Fedynskiy, O. 5.
TITLE: Liquid Metal Heat Carviers (Zhidkometallicheskiye teplonoslteli)
tance of Flowing Liguid ketals

Chapter 3: The Hydraulic Resis
Glava },Gidravlicheskoye soprotivleniye pri techenii zhidkikh

metallov)

PERIODICAL: Atommaya energiya, 1958, Suprlement 2. PP- 27-17 (USSR)

ABSTRACT: The following gubdivisions offer a survey of the matter dealt withe

+.) Flow in smocth tubes.
Investigations showed that the
liquid metals in smcoth tubes are prac
the case of non-metal liquids.

" Flow in rough tubes.
The hydraulic resist
graphically represented.

Influence exercised by the heat carrier.
Local resiastance.

Friction of & revolving disk.

The consumption of encryy neccssary

laws of resistance for flowing
tically the samc a3 in

AN
.
~

ance of steel tubes ta Hzo. H- .nd 3n i3

A

for the rotatlon of a

Card 1/2
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" ) Liquid Metal Heat Carriers. SOV/EFS—i‘:-:-}, °3
Chapter 3: The Hydraulic Resistance or
Flowing Liquid Metals

smooth disk of 270 mm P and 10 mp thickness in Hg. o11, H.0

and petroleum is shown by a graph.
5.) Increase of pressure in the case of a hydraulic impacr,

There are 10 figurea

1. Liquid metals--Hydrodynamic characteristics
2. Fluld flow--Resistance 3. Friction

CIA-RDP86-00513R001137430001-1"
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- AUTECRS: Kuta<eladze, S. S., Borishanskiy. V. K., SCV/895-25-c-2/ 12
NorXxor, 1. 1. Fedynsziy. 0. 5.

TiTLE. Lijuid Metal Heat Carrizrs (Zhidkometallicheskiye ‘ceplnnositell)

Chapher ~: Heat Transfer ir Flows Througk Tubes (Glava 5
Terlootdacna pri techenii v trubkakh)

PERIODICAL:  Atumpaya energiya 1958, Supplement Z. Dh. L7-95 (USSR)

ABSTRACT: The following subdivision allows a survey of this mather:

a) Theoretical solutions.

b; Ecperimental data soncerning the neat transfer to mercury.

) Experimental data concerning the heat transfer to the eutectic
lead-bismth.

d% Experimental data conceming the heat transfer to tin.

e) Experimental data concerning the heat transfer tc the eutectic
sudium-kallan.

) Cemparison of %he empirical values obtained conceruing the
average neat transfer in tubes aitn /D 2 30 for:
t. { wercary

Z. ) sodium

s ﬁ eutectic: sodium-kalium

Cerd 1/? ..) influence exercised by additions.

AP :
PROVED FOR RELEASE: 07/19/2001  CIA-RDP86-00513R001137430001-1"
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Liquid Metal Heat Carriers 3 $
. 30V/395-5--2/7
Chapter 5: Heat Transfer in Flows Through Tubes /% T

\ .
8) Comparison of empirical valaes obtained conceming the haat
irarafer in gliv o

Trare arc €7 figures. 1 wadle

I, Liquid me<als--Heut transfer
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i 55-4-5-3,20
AUTTHORSG: Futatelndze, S. S., Dorish vig, Ve Tley llovitov, I. I.
JITLE: e t Tronsfer to Li all tev-1s ( Tejrloobuen Vv zhidkikh

PENIODICAL: Pinmnoaya Bnergiya, Vs Tol 4y T Dy
pp. 422 - 430 ( USSR)

LS ACT: Fro- foreaim and Sovict refeorences 2 Jurvey of data i3
civen tloit have as yet Leer ohtiscd on the heat exci.an @
be ween solid auriaces an’ o flouw of molten ~ectal, Particul.r- )

1, tl.e experiiental date of tle heat tronofer to 1i uid ne-

tals nre -iven if these mntalag {low in lon; or short tubes
. in ulane slits. The availab ¢ d.ta for the following cancs
arc als> -iven: The tubes orT plates are lon-itudinally cutal
uy linuilicd ~etal; cylinlers -1€C flawed aroun: trangversely;
there is free convectionj a conlensation of the -vapor of the
lifquid metzl occurs. Ag heat carriersynercury, on eutectic wligy
of lead wnd binm th, sodiun and radiun-potassiun are used., T:ie
to t.cse hent carriers on tweir heat

influence o1 zlnixtures

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"
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Ieat Transfer to Liquid Meta s 89-4-5-3/26

transferring capacity is investi eted. The resyective formulac
are derived for the heat tranofer in various casec.T ere are
11 figures, 2 tables and 3o refere:ces, 14 of which are Soviet.

STLLITIED: Hovenber 4, 1957
AVAILLDLE: Library of Con, ress

1. Liquid metals—~Heat tranafer

Curd 2/2
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Fotatelatlae, O,
Fed, okt s, 0. 3.

HOr1ulangri,,

Supplementary .able: "Liquid ot llic Heet Qarrdexs"(triloz:er
Zhnidkometullicheakive terlonosites:,

FERILOICAL: Atomnaya cherciya, 1.0

v Supplenent &y Inagertef Totueen
1008 anl 10) (USSR}

B3TRACT: “nig is a sup lement to tuble 12.1 'pp 172-173)
lanat.on of the ;nsitions 1 - 3% an

in zonnection with th» ;.. er

erflJa, 1

ani tle

the drawins~ 12.°
rutlished in Atomrnurya

5y, Sup;lement 'r 2. .he talle containe duta on
yaical jro-erties of wnetalliic heat carriers. There is 1 table.
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PHASE I BOOK EXPLOITATION SOV/3598
Novikov, I.I., and V.M., Zaytsev
LOVARTTy Tt
Sbornik zadach po tekhnicheskoy termodinamike (Callection of
Problems in Applied Thermodynamics) Moscow, Atomizd at, 1959.
247 p. 7,000 copies printed.

Sponsoring Agencles: Moscow. Inzhenerno-fizicheskly institut, and
RSFSR. Ministerstvo vysshego 1 srednego spetsial'nogo obrazovaniya.

Tech. Ed.: R.A. Negrimovskaya.

PURPOSE: This collection of problems 18 intended for engineering and
physics majors in technical schools of higher education. The
book may also be useful to power and mechanical engineering stu-
dents, correspondence students, and persons studying independently.

COVERAGE: This book contains solutions of problems compiled for the
course in applied thermodynamics at the Moacow Engineering and
Physics Institute. Difficult problems are solved step by step.

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"
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K%

Collection of Problems in Applied Thermodynamics 30v,/3598
No theoretical considerations are given. The book 18 based
on the textbook "Engineering Thermodynamics” by S.N. Vukalovich
and I.I. Novikov. The authors used some material published
earlier by the following authors: A.V. Krasnikov; M.V. Nosov

and N.A. Kutyrin: S.N. Vasil'yev; Ts. Tsiteman; V.A. Kirillin
and A.Ye. sheyndlin;and others.

TABLE OF CONTENTS:

Forward

Ch. I. Thermodynamic Parameters

Ch. II. First Principle of Thermodynamics

Ch. III. Perfect (ases

Ch. IV. Heat Capaclty

Ch. V. Mixtures of Perfect CGases

VI. Basic Processes With Gases

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"
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Collection of Problems in Applied Thermodynamics 30v/3598

Ch. VII., Second Principle of Thermodynamics
a General problems
b Entropy
c Thermal efficlency of cycles
d Maximum work and efficiency

VIII. Characteriastic Punctions and Differential Equations
in Partial Thermodynamic Derivatives

IX. Equilibrium of Phases

XI. Saturated and Superheated Steam
XII. Critical Point

XIII. Outflow of Gases and Vapors
XIV. Throttling

Ch, XV, Compressors

Card 3/4
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Collection of Problems in Applied Thermodynamics S0V /3598

Ch. XVI. Cycles of Piston Engines, Gas-Turbine Engines and
Jet Engines

Ch, XVII. Cycles of Steam Power Plants

Ch. XVIII. Cycles of Refrigerating Machines
Ch. XIX. Humid Air

Ch. XX. Chemical Equilibrium
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TITLE: The Generalized Derpendence for
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ABSTRACT: The main characteristic of the boiiing cris.s -
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deduced for the case {n which a 1iquid boils in a .B8IK®
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shere R denotes the gas constant,; M-

the substance, P, :¢?
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duced pressura,
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simi.ar substences,
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AVDONIN, V.I. (Moskva); NOVIKOV, I.I. (Moskva)

Speed of sound on the steam-1iquid phase equilibrium curve. Speed
of sound in saturated water vapor. PHIF n5.1:98.€2 My.je '4C.
(MIRA 14:8)
(Sound--Speed) (Phase rule and equilibrium)
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NOVIKOV, I.I. (Moskva); TRELIN, Yu.S. (Moskva)
T e 1librium curve.
ed of ssund alsng ®yapor--1iquid® phase equ
gg:ed of sound propagation in saturated vapors of carbon dioxide.

MIRA 14:6)
. 12-115 J1-Ag 60. (
Fm(ggui:i-l--Speeg) (Phgae rule and equilibruim) (Carbon dioxide)
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7 R {EMBSKIY, A.S., prof., doktor
_NOVIKOV, I.I.; ZAYTSEV, V.M.; YASTRZI , A.S., pro |
toxm, pauk, retsenzent; MATVEYEVA, A.V., red.; VLASOVA, E.A.,
tekhn, red.

dinemika v vop-

Theromodynemics in questions and ansvers} Termo

£OSakh i otvetakh. Moskva, Gos. izd=vo lit-ry v ob%asti a?ogp

noi nauki i tekhnmiki, 1961. 142 p. (MIRA 15:4
(Thermodynanics)
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PHASE 1 BOOK EXPLOITATION S0V/5829

Novikov, lvan Ivanovich, Corresponding Member, Academy of Sciences USSR, Professor,
and Kirill Dmitriyevich Voakresenskiy

Prikladnaya termodinamika i teploperedacha (Applied Thermodynamics end Heat Trans-
fer) Moscow, Goeatomizdat, 1961. 547 p. (Series: Osmovy yadernoy energetiki)
Errata slip inserted. 7500 coples printed.

Ed.: A. V. Matveyeva; Tech. Ed.: Ye. I. Mazel'.

PURPOSE: This textbook is intended for students specializing in nuclear engi-
neering. The book is part of a series antitled "Fundamentals of Nuclear En-
gineering” published by Gosatomizdat end based on lecture coursss of the authors.

COVERAGE: The book consista of two major parta, each virtually a meparate baok,

entitled "Thermedynaenica" and "Heat Transfer", respectively. Part 1, by I.I.

Novikov, covers the usual. subject matter found in a course in engineoring
thermodynamics, namely, basic concepts, the first and second laws of thermedyramics,

thermodynamic processes and cycles, yuupreanors and internal combustion engines,
Card 1, &
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5/693/61/000/000/0()2/()07

v
[N I

AUTHOR Novikovy, 1.1.

TITLE Applytug the tLheory of thermodynami< camilarity *
phenomenon of crisis 1@ bhot ling 11 g d

SUURCE.- Kutateladze, 5.5. ed. Voprosy teplootdncht 1 gpadraviche
dvukhfaznykh sred; sbornik statey, Moscow, Gosenerzolzda’,
1961, 14-17

I'eXT The author pornts out that the critical properties and the mol--
cular mas= of a =substance describe the qualitative effect of 1ts ipnter
molecular forces. Therefore, viscosity, thermal conduct1vitys, dr ffus.n

et ., properties are functions of Pep? Tcr’ R, E , and can be obtarned by

damensional analys=i1%oe In deriving the conditions of simlarity only the
dimensisnal factors of these properties or thearr values at coriesponding
pcints (e.g- cr:tical po;nts) need be used. For full saminraty, cub--
stances under compar i sol must be thermodynamxcully slmxlar,especxully n

the case of boirling. Considering a large volume of boirling ligquid, ther _ _
modynam:: srmilarity requires that the heat change Q divi:ded by RT Carqyz)](
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e 1 eference to Uhe el ob
Fanwuage publicatron

teads as follows M. Cichell. and € Bon, bl

Tran-. Am. Inpst. Jhem. kng o, 4L 1946, no. 6, 745,
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NOVIKOV. 1.I. (Moskva)

t
t the critical P°1"
re speed nf sound a s
ce of a Jump in t

Existen

0Ja-F'
PKTF no.1:109-11 (Su.md--SPGBd)
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VUKALOVICH, M.P. (Moskva); NOVIKOV, I.I. (Moskva)

) the expnnent of the ardiabatic
Y (MIRA 14:8)

Remarks on the equation describing
of wet steam., PMTF no.3:108-110 5-0 '6l.
(Differential equations) (Steam)
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AVDONIN, V.I.gw_l.l. . .,
' . 1iquids, Inz.-1i2.
Sound propagati-n in suturated vapors of iqu L)

l Inzhenerno—fizicheskiy institut, Moskva.

(Sound--Speed) (Vapors)
B e T RLIRE s “:f“ T LTI T )
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AUTHOR: Novikov, I.Ilas Corraespondiny Vomber, AL
- of saturated and

Ussi.

TITLE: Concerning calculation of tae f low
wet vapours from nozzles

%ko.u

TEXT: The flow from nozzles of caturated and wet vapours
titrfers in many respects from that of jermanent gases. AS
caturnted steam flows throuzh a nozzle 1t becomes supcr-saturut@d
A reaches cquilibrium azaln only 1in tne expanding® jart of Lo
neyzle. it 1s in the critical section of tae nozzle that the
becomrmes suyornsnturntcd, and because the jroperties ot

JERTODICAL: Teploenergetikn, 1961, , pr. 9-11

teat
A1 wapour 1n this condition are inadeauately known the desi .. vs V/
s~y ersonlc nOZ7Les LS o very di1ificult. In wet steam an isoc LT tC
jrocess 18 acconjnied Sy phasc convoerslon. As a sound wave

)

in tor rarcfoctior

cordenszation occurs
The sam y:r‘rmnn;lk,ly
supcr—suturuted steaiy
of the droplets formed. in

passes throu:;h stean,
forming fine liquad droplcete.
sound wave passcs through saturated and
difference consisting only in the sizc
supersaturatcd steam the droplets
card 1/ 5
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tae

will be extremnly fine and may
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Concerning calculation of the tlow... vl i/8155

difference hetween tiee

rather be groups of molecules. As the

1ropagntion of sound 1in saturated and supcrsutura(ud gteam *

qunntltative and not quuli&utive. the relationship belween tanc

adiabatic indeX and the stcam condtition jaraneters should be the

carme in both cases. 1n an article oub bished an DAN D231 DY%s e l//
btainec a Sornula for tae adiarot? 1 rX

1648 {tef.1) the author o

6 the preegsuve A8

.nd sveed of sound in wet and saturated rtear.
not too high the caturated steon for-taaa for taf adrabatzc % K
and tne speed of sound . ¢ 21U ol v or
A 7 i I )
I - LT (% i)

where R 18 the specific @as cunstar’y . o the nreat of
vaporization at a T, ¢ wotae specatlc heat ot the
fiquad at constant

Card 2/5

temperature

pressure or eoophanase equilitrium curve.
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- FEAENTERCINGER () SN ARSI LN Sodnn
22534 .
5/096/bl/uoo/oub/ool/uo
3 : 19¢ 153
Sorcerning calculaticn ol the fiow. ..Ei94/E15

m 1 r 3 cf
qlae (1) and (2) are valid up tc pressures -
For 3teimy it prossure f the order cf sy- 30 atm RT 1n <n@
. . the O
20.30 e¢im .at pregsures ¢

c the
. = de to rhech *
far lae should bte replaced oV pv' ) Te;YS.T?E (Ret..2) show that
’Oxm‘;;i cf"hese formwilae and repor ted alsewn: o L eam
= ) e YWad Is - .
?; lgl;ieren~e between theory and practice 18 pJ %o
-] . Y > s ~
” o - - d
ressures of 20-30 atm the term RT L ar
: 2 TP aT
.

2 y ' 1 t ~ C 2. c1 & .~ 10 a [ = ’ < <
T3 Vel sma &nd (o] he T de > et [ld heretore formu la

(2) may be simplafied “cC the following fo

m:
(1) an ' \1’)
k = ——73RT /
- - ""‘;" /
[THRE. )
- 2RT
e

A3°_‘lulln [lla'. {OI ﬂl.]la { ) Xe;ates T auner -Sd'_dlaued as well as
) c

z flow o2
e entropls =
ted steam, formulae ave easily der:ved gor :ize arepthen
.. . , ‘ ‘
sa;“r‘;‘(ad steam from nczzles. The followrng torm
satur e freo
Card /S
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oncerning salculation of the flow...E194/E15D

M .
r tur 2 pressure and voiume:
darived for critical temperat -3

18)

(9) ‘/(

. tflow of

. caleulate “he oOut

formulae "o 2= + yalues

- ¢ us:ng *‘hese = * s shown tha*
The method <* Losvlq brieflv explawned. 1t oas as fcr an dea!
s-eam from nenzle 1} (11.'9) are rf <he same folrm , the
) _ . vy fecrmulae ( ‘ s emylae -clates to
'dl‘\_gla,ed Yy R . index 1n rhesn f,7mu:a , - re_ommende(j
gas bat the adrabat 2l ; ¢ Flow Frrmalaes {3 t9) are -
= cf cattlew. ‘

)

0]-¢
~v.ti-a, temperatls®
: L ~actizal us2 0 nozzle design. . e ies and
fr- prac. s eguTe \ tab.e and ¥ refere 03 .
The:s axe L Ligars, o

nor-Scviet

card &/°
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f saturated and wet vapours

Concerning calculation of the flow ©

from nozzles
sibirskogo otdeleniya AN SSSR

Institut teplofiziki
Siberian Division,

{Institute of Thermoph
AS USSR)
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5,089, 61,017,507, 203, L1
3102/B2 14

K/ /1200
AUTHORS : Novikov, I. I., Treiin, T:. 3.

TITLE: The construction of entrory 1iagrams ace rding to oexy-ri-
mental data on the velocity a7 sournd

PERIODICAL: Atomnaya energiya, V. 10, ns. °, 1961, 1 -2

TEXT: The construction of thermodynaric diagrams required for the therral
caloulation of reactors rnd the preparntion of tubles for coolants from tre
data, for example, on compressibility and gpecific heat are Ir. many Cuses
difficult and inazcurate, particularly In tue neighborhood of ire guntura- ‘)<
tion curves and in the critical and trarscritical regiosn. Tre a2u%tnLors nave
now developed & new metr-d ®mhich enables tne vrermodynamic diagram o te
ontained rapidly and accurntely from data or the velzcity =f sound in the
~~olant. Tnhis metrod is described :n tne pregsent “Letter 1o "ne Editor".
v+ g buged on the following: In ncerunt nf tne isentropic change 0f state
af tcg_ggijg;'gﬂ_the propagation 0f yoand the velocity of o .nd 1s Ziven by
c = 4-gv2(ap/av)q. If ¢ and thre cwmpresSLh.lxt; 4re meragarel e Wotiins

Card 1/3
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The rongiruction ~f entropy diagramn...

anoily (Op,av = /pv . From {4 the reluti nonip hetnesr tne volume

change, ;reasure, and enthalpy at aodngtant o 19 determuned from meussure-
ments: v =(av/6p)gAp; od =vap. As ( v/,p)B 15 determined oy the @Teadurs-

ment, v, i, and p can be found for any point of the lsentro;ic curves. An vk(
additional advantage 1s that at present the veiocity of soura and thae
temperature can be easily and accurately {7 '-0.3 &% error; measursd, more
simply than, say, the specific h=zat. The same hoids for comrzegnibiiit
Naturaily, the velocity of gsound is measured at frequencies wner - no

dispersion occurs. The entropy and enthalpy of the lig.li and t! gaseous
phascs mugt be known on the saturation curve in crder to be at.. U

construrct the T(s) ani i{(s) diasgrams. These quantities ar., ¢ @~ r, 2n°w9

with nigh accuracy for most sutstances. To verify the metrci nutnorsg

nave tukon the T(s) and i(s) diagrams of CO, 1in the rugion ot -'.C otz ard

5-100OC with ultrasonic frequencies of 500 ana 1500 we,sec. .. 4 frowa

the i(s) diagram. D. D, Kalafati and L. Z. Rumynskiy are mentioned. Tners
are 3 figures und 7 references: 3 3oviet-bloc and 4 non-3rvict-bir-.

SUBMITTED: Fetruary o, 161
Card 2/3
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VUKALOVICH, Mikhail Petrovich; NOVIKOV, Ivan Ivanovich;‘ KALAFATI,
D.D., dots., kand. tekhn.nauk, retsenzent; SILETSKIY, V.S,
red.; BORUNOV, N.I., tekkn. red,

odinamika, Izd. 3
Technical thermodynamics] Tekhnicheskala termo
[ 3er i dop. Pad red. M.P.Vukalovicha, Moskva, Gosenergoizdat,
2?'62 ) 304 pe. (MIRA 15:7)
/ (Thermodynamics)
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s/081/62/ooo/011/o25/057
) B ECG71/E102
AUTIILR: Novikov, I.I.
i
TITLE: Conditions of similarity of heat transf{er processes

at variable properties of a liquad

PERIOUDICAL: Referativnyy zhurnal, ahimiya, no.1l, lynz2, 333,
abstract 11 I 27. (In the Symposiuini "opr.
teplootdachi i gidravlilki dvukhfazn. sred” ("Prohlems

of heat transfer and hydraulics of two-phasc media),
M.-L., Gosenergoizdat, 1961, 7-1l4}.

TEXT: In a number of cases of heat transfer which are
important in practice (e.g. 1in critical and supercrxtlcal regions!
physical properties of a liquid change sharply and thus cannot be
considered aég constant, requiring changes and modifications of the
existing methods of establishing gimilarity relations ot heat
transfer. The solution is based on the theory of thermodynamic
similarity which permits establishing general functionas relation-
ships for the coefficient of viscosity (n) and heat conductivity
(). For thermodynamically similar (satisfying the same law of

the corresponding states) substances, the following equations

Card 1/3
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5/081/62/000/011/025/057

Conditi imi i o e
onditions of gimilarity of heat EO71/E192

were establisﬁed:

op! 2/ 1/2 6, 6
N = LM /2pkr 3/ (g "R T )] £ (70, 1, ey /R).

1l S 2 1 1 1 —
}\=[g /2R /6pkr /3/ (M/aTkr /())lCP(J\., T, Cv JR) .
= o
- functions of paramcters Tr, T and cy /R

42482; 42483): cvg - molar heat

pressure

where: f and @
(R.zh. Khim., no.13, 1958,
capacity at p — 0; M - mol.wt; DPgr:» Tkr - critical
and temperaturej R - gas constant; g - gravity. The

equations agree well with experimentul data, For a complete
similarity in various liquids it is necessary that these liquids

should be thermodynamically similar in the corresponding states
and possoess aqual values of similarity criteria, characterising

conditions at the boundary of liquid and the confining solid
surface. The criteria areo obtained by the usual methods from
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1. Mockovskiv inzhenerno-fizicheskiy institut.
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chlen-korrespondent AN SSSR (for Novikov). 2. Zaveduyushchiy
laboratoriyey termogazodinamiki Instituta teplofiziki Sibirskosd
otdeleniya AN SSSR (for Leont'yev).
( Thermodynamics)
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__Sheludyskov, ¥es Pe Novosibirak) LU )
oaity in saturated water vepor B |

T

4 'rm,s: kperment.al determination of sound wave vel
; at high pressures : : :
. SOURGE: Zhurnsl prikladnoy mekhaniki i tekhnicheakoy fiztkd, mos 5, 196k, 159-162

i TGPIC TAGS1 sound éelodity, high pressure, temperature dependance, stainlest

: steel/llmleNgx(sbgmega g&gg’t, PHS LB potentiometer, PPTH 1 potentiometer M

t T » , : ‘

| ABSTHACT: A new experimental chamber has been devised for measuring sound velocity.

| at temperatures up to 3500, Results are compared with those from previous '
apparatus, where the temperatures overlap, Both techniques are based on the met.bod;

of standing waves., In the new apparatus, a new acoustical resonator made of stain=
Jess steel is used, The chamber has a length of 803.75 mn, an innor diameter of I

65 mm, and a wall thickness of 10 mm, This was usod in a new autoolave made of i
WHIBIOT stainlesn stesl with a length of 12l4,0 cm, an inner diameter of 12,0 cm, ‘__

“and a wall thickness of 1,5 cm, Temperature control was obtained by two heabing
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- PHS-UB and PPIN-1 potontiometers, with an accuracy within 0.2C,

"Fig, 1 on the Enclosure in comparison with an empirical curvs,

: saturation curve mst be added to the theoretical calculations,
-3 figureu and 2 tables,

ASSOCTATION® none
' SUBMITTRD:  Olpfay6h
| - sup CoDEs~ 0P
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elements, one prinoipal, one auxﬂury 'I‘emparat.ure was measured in the autoolave
by a 100~olun platinum thermometer and by four copper~constantan thermocouples on

Results of

. measurementg on sound velooity in saturated water vapor are shown graphically in

It is seen that

| the experimental values between 150 and 350C are in good agrecment with the
: empirical ocurve, and are in good sgreement up to 320C with the theorstical values
proposed by I, I, Novikov {Pokazatel! adisbaty¥ nasysshchennogo vodyanogo para.
“Dokl, AN 855R, 1948, t. 9, No, 8, str. 1425), At higher temperatures the differw
encoe becoras marked, and it is concluded that a factor for transition through the

Orig. art, hast
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AUTHOR: Kushnlr, V. S.; Novikov, I. .3 Pichakhchf, L. D.; Fokin, V. H.

i

S o A0 77,5 =
TITLE: Theoretical and experimental fnvestigation of self-excitation regimes
during the interactfon of a traveling magnetfc field with the flow _of fonized

J_____EEE__7
SOURCE: Magnitnaya gidrodinamika, no. 2, 1965, 67-79

TOPIC TAGS: MHD flow, transmissfion line, traveling wave Interaction

ABSTRACT: Study of the {nteractfon between the plasma stream and the transverse
. ;magnetlc field of the travelfng wave moving fn an artificial transmisslon line

i with localized fnductances and capacities fs reported. Transmission line theory
is adapted with proper sfmplificatfons to computatfon of amplification coeffi-

cient, useful power delfvered to & registive load, electrical efficiency and the
magnitude of the posftfve feedback occuring fn the self-excitation regime. Both
leskage flux and finite ratlo of channel width to the characteristic wavelength

are taken {nto sccount. The computatfonal results were checked with the experi-

‘Cutd 1/2
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|
ment performed on & specfelly constructed test apparatus. The amolification co- t
efficient and other parsmetere were wesaured for copper, aluminum and steel discs
which simulated the plaswe. orig. art. hast 42 forwmulas, 5 figures. \
|
t

T MM

ASSOCIATIONt none
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[ACC NR:  KP5021920 SOURCE CODE: UR/0207/65/000/004%/0168/0163

AUTHOR: Novikov, I. . (Novosibirsk}; Sheludyakov, Ye. P. (wovosibivck)

ORG: néﬁe o 534;
—

2/,!/(/,’{ b}
TITLE: Calculation of volumetric concentrations of diatomic molecules
in saturated and superheated vapors of mercury using experimental data
on the speed of sound

| SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fizfkf, mo. u,
1365, 168-169

TOPIC TAGS: sound wave, ideal gas, thermodynamic equilibrium

ABSTRACT: The authors coansider vapors of mercury as an equilibrium mix<
ture of two chemically reacting ideal (monatomic and diatomic)gases. It
is assumed that thermodynamic equilibrium exists at every point in space
and time during the dispersion of sound waves. In an earlier work, the
authors measured the speed of sound in saturated and superheated vapors
of mercury at temperatures of 225°-400°C and at a pressure of 0.05-2.2
kg/cm2. Using these results, volumetric concentrations of diatomic

molecules at seven isobars and on the line of saturation were determin-
ed. Results of calculations are shown. On each of the isobars, the

Card 1/2
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maximum concentration of diatomic molecules occurs at
saturation. Calculation of volumetric concentrations
cules based on the speed of sound is shown to be more
vious methods. Orfg. art. has: 1 table, 2 formulas.

SUB CODE: 20/ SUBM DATE: 0S5Apr6S/ ORIG REF: 002/
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ACC NR: 476006906 SOURCE CODE: UR/0000/65/000/000/0111/0119
*|AUTHOR: Hovikov, I. I. %ﬂé

ORG: Thermophysics Institute of tha Siberisn Brench of the AN SSSR
(Institut teplofiziki SO AN SSSR)

2} /
TITLE: Hoat trensfer in the flow of @ b in the

presence of a magnatic fisld

SOURCE: Teplo- 1 massoperenos. t. II: Teplo- 1 massoperenos pri
vzaimodeystvii tel s potokami zhidkostey 1 gazov (Heat and mass transfers
v. 2: Heat and mass transfer in the interaction of bodies with liquid
and gas flows). Hinak, Neuka i tekhnike, 1965, 111-119

W
TOPIC TAGS: convective heat tramafer, fluild flow, magnetic field, Foat
ABSTRACT 2 e equation of heat trenafer in an incompressible
electrically conducting fluid has the forme

%c.(%+(wv)r)— D

_a(8w d@\ £ AT )
2(6;.+_6x,) + o + .
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'IIn the analytical treatment in the present article, the dependence of
the specific weight , the viscoslity » tho heat conductivity , and
the electrical conductivity on the temperature, T, are not taken into
account, that 1a, the physical properties of the fluid ars assumed

constant. If the evolution of heat es a result of the dissipation of
energy is neglected, Eq. 1 assumes the form¢

X (9T AT ' '
= c,( 2 +.(wv)1‘) AT @

The finel aquations arrived at by the mathematical development are seid
to agree completely with exact solutions for the flow of a viscous

incompressible fluid in a transverse magnetic field snd caen, in certain
cases, be used for the laeminar flow of a fluid in e trensverse magnetic
fields Orig. art. has: 21 formulas,

SUB CODE: 20/ SUBM DATE: 09Kov65/ ORIG REF: 004
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m6013935 SOURCE CODE: Ua/ozovles/ooo/o02/0137/01397

, AUTHOR: ; Novzkov, I I (Novoszbu'sk) Sheludyakov. Ye. P. (Novosibirsk) g 5

PpIterr iy

ORG: rtone ‘ . . . \8

TITLE: Thermodynamic (t,S) diagram for mercury plotted from experimental data on the

velocity of sound \% 1

<
SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 2, 1966, 137-139

TOPIC TAGS: entropy, thermodynamic characteristic, mercury, isobar, acoustic speed

ABSTRACT: The authors use the method proposed by Novikov and Trelin (I. I. Novikov,
Yu. S. Trelin, "Constz‘ucting Entropy Diagrams from Experimental Data on the Speed of
Sound", Atamnaya energiya, 1961, v 10, no 5) for plotting the% entropy of mercury as a
functmn of temperature. The results are given in the graph and tables. The dotted
lines in the graph show the isobars according to data given by Vukalovich and Fokin
(M. P. Vukalovich, L. R. Fokin, "Thermodynamic Properties of Mercury", Proceedings of i
the MEI, 1963). The maximum devergence with respect to temperature is no more than
1% in any case. Orig. art. has: 3 figures, 2 tables. '
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Isochors in t(°C), S(Kcal/kg gr)
coordinates (v--m3/kg)
el LTI,
LTl e [ ]z S
om0.2 o 0.443% 3';0‘ 0.'5’)? 250+ \'5 i
an?y o | I ‘ R B ] Y : ,lhl
350 04572 WP 0, 0.1608 N
400 6.4378 !0 .0 = S
€=0.3 L N A S ) // [ / /
M2 0.k | 30 s | INA L Sin 200 =, \ )
369 0.1401s | 220 olfhemy | 230 0.15143 g 3
230 oty | M el 01522 2 v Y9
W oz | 300 L SC o It 0.1627 Cm“ ©fd o
250 oisyy | 30 01037 A
; v=0.4 A0 0.3 o 4.1673 : "é‘g i
Tama e 0.3 : grH] ,
39 oz fo. MRS TSRS 250 S\ ?
© 360 0405 | 228 B | 2
© 380 0.1431 280 0.1047 p=3.5 Ss
Ity g.alig | 3% 01503 tonet o617 S8
: 0 0.1 | 2. 0.4017 S
v=0.5 W1 S Imo | ouen: w00 PR !
el E R R E R o dE T AF S Keallkg gr
"0 0.fi58 | 400 0.15%0 1 39 01643 . |
330 0.44G3 you2.0 o) 0.465% .
0o T OHE g o | B0 9teat Isobars for mercury imn (¢,5)
st e |0 | 019 coordinates. —
m‘ | a:“az 320 0.3.8)
%0 0.1468
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1. Zamestitel' prodsedatelys Gogudarstvennogo kemiteta
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AUTHOR: _Portnoy, V. K.; Zakharov, M. V.; Novikov, I. I.

ORG: none [ T /1#/

TITLE: The nature of enbrittling\temperatum zones in high temperature alloys of the ;
copper-nickel-berylliun system 11 |

v ’}Q ’I/]
SOURCE: Akadémiya nauk |Kazakhskoy SSR. Institut metallurgii i obogashcheniya. Trudy,
vol. 15, 1966. Prevrashcheniya v splavakh tsvetnykh metallov v tverdom scstoyanii
’(Transfomations in nonferrous metal alloys in a solid state), 47-56

TOPIC TAGS: high temperature metal, copper alloy, mechanical property, ductile materi-
al, brittle point, metallographic examingtion, grain structure, temperature dependence,
.oxidation resistance

ABSTRACT: High temperature brittleness was studied in the Cu-Ni-Be system. Two al-

'loys containing 0.5 and 2 wt % NHiBe were produced and their mechanical and physical pro-
pertias were deatermined in the cast condition and after rolling in the annealed, nch-
\Aed, and aged conditions. In order to determine whether intercrystalline oxidation'was |
the cause of high temperature embrittlement, tests were conducted both in alr and vacu-
un (310 " mm Hg). The relative elongation was given as a function of temperature up '
to 800°C. In the cast ;a.lloys. embrittlement occured in the %00-800°C range whether or _

\
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not testing was domne in a vacuum; in fact the alloy with 0.5% NiBe had a higher ducti-
1ity when tested in air. Microscopic analysis showed that the cast alloys had a single
phase structure at room temperature, gimilar to quenched alloys, as a result of strong
supersaturation upon cooling. When the test temperature was {ncreased to 500°C, micro-
structural changes began to occur: the grain boundaries thickened and second phase
particles began to appear within the grains. A wide two-phase region was observed at
‘the grain boundaries in samples tested at 700°C, while at 860°C precipitation occured
in the body of the grains. The fracture appearance {n the brittle zone was primarily
‘intercrystalline. The electroconductivity | easured as a function of temperature, in-
creased in a slope at about 500°C, indicating a rise in precipitation. Changes in micro-
hardness between the center and boundary of the grain were greatest in the brittle
‘zone. In the 2% NiBe alloy, after annealing at 960°C for 2 hrs and step cooling to
prevent supersaturation, a ninimum in ductility also occured although it was much high=
er than for the cast condition. Metallography showed that {n the annealed alloy the
‘fractures were transcrystalline, with the cracks being initiated at the grain boundari-~
es. X-ray analysis gave the lattice parameter for different cooling conditions and ‘
turated solid solution could forw even for air cooling at 20 deg/
/min. ling at 1 deg/min the lattice parameter approached that of
pure copper; {ficance of supersaturation with regard to high tempera= .
ture brittleness could not be rationalized. Tests done on the 2% NiBe alloy in both
air and vacuum after cooling &s slow as 0.03 deg/min still ghowed a ductility minimum
at 500°C. Orig. art. has: 9 figures, 1 table.
SUB CODE: 11/ SUBM DATE: unone/ ORIG REF: 010/ OTH REF: 001
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i'Acc NR: AP7000131 SOURCE CQOE un/o115/55/066761170059/60&0 |

AUTHOR! 'N'ovikov. 1. 1.} Borzyak, A. L

IORG t nona

!
TITLE: The experimental fnvestigation of forward rotational flow of an incompres<
sible viscous liquid in a cylindrical pipe

|
'SOURCE: Immeritel'naya tekhnika, no. 11, 1966, 38-40
[

{

TOPIC TAGS: {ncompressible fluld, fluid dynamics, curbulent flow, turbulent heat
|‘tx‘am;fev. rotational flow |
t

‘ABSTRACT: Experiments were conducted to determine the critical flow velocity, the co-
‘efficient of hydraulic resistance, and the coefficient of heat transfer from the walls
'of a pipe to a fluid when it has a rotating forward motion in a cylindrical pipe. The
‘flow system was made of stainless steel while the working region with a diameter of 30
‘and 12 mm, and a length of 400 mm was made of plexiglass. The working liquid was dis- l
tilled water. A thin film of water moved in the working section such that centrifu-
gal-capillary waves could be cbserved on the surface of this film. The pressure in-
side the rotating film was geasured by the height of the operating liquid colunn. The
‘film thickpess was measured with a nicrometer probs. A copper tube was used to mea-

jgure the coefficient of heat tranafer. Low voltage ac current was passad through the

{ Card 1/2 UDC: 536.242.001.5
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The temperature was determined by 30 thermocouples attached to the tube.
‘The results of the experiments are given and are in good agreement with theoretical
lresults obtained earlier by the author. Thia agreement indicates that the following
equations can be recoumended for computing hydraulic resistance and heat transfer dur-
ing the turbulent rotating forward motion of a liquid aiocug a pipe:

0.18 " Nee 012 RE

0osf, e st rq \O.1
Re (l 'D) ‘ (|_-b-

» Thq:'ﬂmt equation is valid for any liquid. The second equation is ocnly valid for
‘ later; when other fluids are used the numerical coefficient changes its value. Both

" lequations to the case when

Orig. art, has: S figures, ¢ forwulas.
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Hesling of sarime & crocs Sl FLJSCblll Lion. (Cont.

s.rrounding it, tne Led in, +f %ne crecs can %P ouserveu
JnA./ relotively rarely wi mebs L reunlc gpecimens.
caleq cruces can be seel vih Ui wolt which fills up the
lefub ig intensive w'r';;:\ niun liqueting, elewe: .ts
kl,r instonce in stee. 3) or L1l Lvae ~ho 1t hin. o ecutectic
.mpusizicn or if crys LCLAigbt‘Ju of tue melt in the creacg
LUuK place under consltions of intensive cooling. In cast
components vnly & s il frociuion oboLne tutel nusber of
g&uPFdLed fractures 12 vbselVed, since nulierous microcracds
Nesl during, crysve cllisatien. Cracds are nealed by the wmelt
Jue vy the effect of tne Lvarcstetlic pressure and Jude TC
capillary ftorces. Ar imrortent LQLADULUblCal factur is ine
conditivn ot feedin, L i opert ol wne casting in wailcn
~icpocracgy forn. Hiroonli,, - .ne trensition zone, crogLi.L
ol directiun&l erysLi. L1850 LL0hy viourevion, incresse oL LL®
L Arcste bic LESHUTe Laa Lo, ubi L lell of Lne ges countent Deruls
intensificovion I wux e Lln. nd tnereby to reauce re eci3
card b/5 csused by shringez e cIiis. Tne ~unnors express thell Lui. .S
vo A. A. Bochvar for Lis criticisud.
There are Z figures, 19 relelcLCus, 1o of which are Slavic.
SU-LITTED: June 1o, 1950,
SS v TAT Lo PDySlC)—'eCuthLL Tisu..ile, Ac .Sc. Keoeanstell.
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Healing of shrinke.e creceas carin, crystslijsation,(Cor-,)
c 2}4-5-81/25 T
ASS.CLAIIUN (Cont,): (Fizi/.o—’l‘es:n“;:ucs.ci,y institut AN fazusxn SSR)
boscow Institute of lNou-Ferrous luetels end Gold. .
(Moskovskiy Instituut rsvetnynh Letiliov i Zolota).
AVAILASLL:

Card 5/5

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"



"APPR :
N o ELESE. 07/19/2001  CIA-RDP86-00513R001137430001-1

[

12 EEREN N R e

| RN PSR

B PH_10=1/0¢

AUTHORS: Gla;,0leva, M. li,, Motveycvd, K. T. nnd Lovitov, . I.
Yoscov, Alma-Ata).

oTULs: 0O1. the causes of differin, notb crortness 0f 21
ar. equal effective crystullisatioy range. QD
razliclnoy boryachelomkosti splavov S odirnarov
effektivnyn intervalom kristullizatsii).

PuRICGDICAL: Izvestiye Aradenii Kauk SSSR, Otdeleniye Telrnichesklian
neui, 1957, Ho.10, pr. n1-4¢ (USSR)

ARSIRACT: In studyin, vhe casting properties, irclading noO

snortness, tue method of physico—chemical Anclysios i

rrovel VELY cuccessful; this nethod nas beern used Dosl
widely by @ pumber of authore and more recentl; by & Lol
of the Birmin,ras Univerzity (Refs.g-lﬁ). Compariscn .
means of this setnod of the diagTans n"linesT SHTiInKApLe—
co.aposition” and "hot 5hortness—composition“ witn thne
diapraa of state of a two-cowmponent systewn peralits
detection of the role of thue cryctallisation rab. o and
o ectaplici. Lné fact that hinderances Yo shrinkces 2L0OVSE
e solidus are purticulurly dangerous &and lead tc 0
rormaticn of crygtallisution craclo, AJA, Bosovi e
nie veaom (Refs., 2,%,6) have estzblished that the Yin e
chrinkage beyins at a tenperaturc at whicn a caeplenol

.
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2h=10-6/26
Ot ot causes of differing hot shortness of a2lloye with an ejaal
effective crystallisation range.

crystals forms in the casting; in most industrial alloys
this temperzture is betweon the liquidus and the solidus
temperatures, The part of the crystallisation range
between the temperature of formation of the rigid skeleton
and the solidus temperature 1is designated as the "effective"
crystallisation interval; the larger this interval the
larger will be the linear shrinkage of the alloy during
crystallisation and the more pronounced will be its
tendency to hot shortness if comparing alloys of a single
system, In this paper some reasults are given relating to
the comparative investigation of alloys with practically
jdentical "effective" crystallisation intervals, The
experiments were carried out with aluminium alloys
containing 6.2% Cu and Al alloys containing 2.7% Si.
A tensile test method for aluminium alloys above the
solidus temperature is described which has a good
reproduceability of the results and it is shown that the
strength indices of the alloy in the crystallisation range
do not determine its tendency to forming crystallisation
cracks, Difference in the hot shortness of alloys with
Ccard 2/3 equal effective crystallisation intervals is attributed

\iunuiLul ladernoy Fiziri Al KazalXh,SSR)
AVATTARBRI. : TLibrarv of Congress.
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AUTHORS: Dautova, L. I. and Novikov, 1. I. (Alma-Ata, Moscow)

PI1LE:  Investigation of the Fot brittlemgss of copper #lloys.
(Iscledovaniye goryachelomkosti mednyih splavov).

PKRIODICAL: Izvestiya Aladenii Nauk SSSR, Otdeleniye Tekxhnicheskikh
Nauk, 1957, No.1ll, pbD. 189-19% (USSR)

ABSTRACT: Since it 1is easier to carry out experiments with aluminium
slloys than with high melting point ferrous and non-ferrous
alloys, the authors considered it important to determine
whether fundamental relations detected relating to the hot
brittleness of light alloys are also valid for other
proups of 21loys., In this paper some results are described
of investigation of the dependence of hot brittleness on
the composition in the systems copper-tin and copper-nickel-
silicon. The hot brittleness of bronze was investigated
by casting into graphite moulds specimens of various cross
gsections, as shovm in Fig.l, the top of the specimens
serving as excess material. For specimens with too small
a cross scction, shrinkage ip impeded and this leads to
formation of hot cracks in the transition part of the
specimen near to its top nead but hot cracks were never
observed at the foot of the speccimen. The test results
depend stromn;ly on the peometry of the transition part of

Card 1/3%
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2u=-11=28/31
Investigation of the hot brituleness of copper alloys.

the specimen near ite head, The test results showed that
hot cracks in binary and ternary alloys are caused in the
same way as 1in aluminium alloys by impeded shrinkage in
the crystallisation temperature range and the intensity
of the tendency to develop hot cracks is linked with the
"effective" temperature range of the solid-liquid state.
Zonal liquation may have a strong influence on the
character of the dependcnce on the composition of the
tendency to develop hot cracks. The graph, Fig.2, shows
the dependence of the hot cracking on the composition for
the system Cu-Sn; Fig.3 shows a photo (magnified 400
times¥ of a healed hot crack in a copper alloy containing
12% Sn; Fig.4 shows the dependence of hot cracking on the
composition for the system Cu-Si and for cuts of the
gsystem Cu-Ni-Sij; Fig.5 shows the curves of equal tendency
to hot cracking for the system Cu-Ni-Si for the range
of up to 10% Ni and up to 10% Si (rest Cu).
There are 5 figures and 14 references, 1l of which are
Slavic,

SURMAITTED: March 11, 1957.

ASSOCIATIONS: Institute of Nuclear Physics Ac.Sc. Kazakh SSR.

card 2/3 (Institut Yadernoy Fiziki AN Kazakhskoy SSR) and
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Novikov, 1.l., Matveyeva, K.T. 12-11-39/60

Keasuring the Indices of the Durability and Plasticity of Alloys in
the Crystallization Interval (Izmereniye pokazateley proctnos t1 1
plastichnosti splavov v {ntervale kristallizatsii)

Zavodskaya Laboratoriya, 1957, Vol. 23. Nr 11. pp. 1369-1372 ( USSR)

In the introduotion a number of goviet and foreign papers ere
mentioned, snd the suthors arrive at the conolusion that the problem
of the oxplanation of the dependence of the durability limit (of
alloys) on temperature is sufficiently explained, but with respect to
plestioity (plastio properties) this problem has remained more or leaa
unexplained. This is due to the faot that e semple beqgomes very brittle
at a temperature sbove "solidus” point end that its durebility is loet.
In conneotion with the investigation of melting orscks whioch form in
the ocurse of casting, the nessuremsnts of durability end plasticity
indices with respect to aluminum alloys are deslt with, A aylindricel
sample was used for testing, which, with a total length of 76 mm, hed
a dismeter of 5 mn at ebout 34 mn of its length, 1.e. about in the
middle. In the direction of the two ends this diameter wes incressed
to sbout 9 mm and at the ends pina of ebout 12 mn diemeter end 6 mn

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430001-1"
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32-11-39/60
' Keuurlng the Indices of the Durability end Plasticity of Alloys in the Crystal-
lization Interval

length were formed. These pins were provided with a speoial device
for holding the sample., The sample together with the holding devige
was heated in a furnace. This furmace wes arrenged in such a msnner
that 1t could be pushed in a suspended state over the also suspended
semple, end vice versa., While the sample wes suspended on a holder,
& vessol wes suspended on a second holder which conteined sorep or
a similar materisl es o weight. The temperature wes messured by meens
of a thermo-couple., After the sample began to expend efter the shot
wes put into the vessel and then wes torm, the following moments were
fixed: The temperature at the beginning of expensicn end of tearing.
end eleo other data such as the weight of the sorep and of the vessel
were noted down. In this way the limits of the durebility of the
alloys were determined and, at the gseme time, the plastio propertics
were sscertained eccording to the data cbtained oconcerning the moment
of expension and the thinning of the semple at a certain point. There
re 5 figures arnd 19 refercnces, 7 of which VA0,

A3SOCIATION: /&l:.l ute for Nonferrous Metals and Gold, e cal Inatitute >f the

" AS OB Moskovakiy institut tsvetnykh metallov i zolota i Picixe

tekhnichegkiy {nstitut Akademii nauk Kaz85R)

AVAILABLE: Library of Congress
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TITLE The Relative iesistance to Jent as ve, cndent OL Compofttive. L. Tt
Su - Hio- Ut Syntoes.
(;ﬂViSihb'tLUthbultUl.LUJ charo: roche Lot Vw4 nLt et
S1- Russian)

PARICDICAL Lorniady Axkad.liaax SSoR, VLT, Tel M Jhr g e - 1T s
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position ot the Jtla IA“uamtntal golation tat alsc U7X ti, Cor. tar®
ard the “rOfot'O" of the vreCog Lhate #Y {eh soexigts witho ..l v
lution.ln many worns by Korrilov the zeterainiiu pal e f the moolnd
solation is e:.nasxhed,tn4 aaximum of neat resistanoe s .
connccted with the nighly satirated sclic solation. The 3y Aul

mat:rial accamalatecd uroWS tvat th. characieT of derpendonts TLy

yical propwrties orn th. composition changes JLd&Y srne nflaveiee of
various factors,u.g. .o changy of t aperature.i e cafunnee Lo the e

L are of coeqiating ,hages upon o€ de,&nue“cc sf neat recintance ok
com;osition nas casily be geen ToL radinl ecrogs greobinis I SO
plex telnary g, stuem L ynick second pnasty §itn ViaT

vorder or. tne souid funcamental culiticr..As Tar as bt ALt
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Thv i lative desistance te deat as Le, onent o cong - SO=1-30 4
siticn in tne Cu-Ni-9: Systez.
of various natire coexiit ®1tn *ne 90,10 S514L10n A0 o4 o
ﬁiESiZ.the )“-;hase(CJ-bi) and the ternary compuana,the (rqoo -

<ial cross sections of a terrary system.The maxiaum of noat res -
Ce generally occurs vither in the two-phase(bat also i. tr. S ST T
se)range or in the rarge of unsatarated sslid ol;t]uns The 2y
dence of tne uaximusm of heat resistance with the 11ait 2 tne 4,014
so.ution represents a speciul zase.d SLrong 1nullacnce or tne cositior
of the ncat-resistance narizum #with relatior *o the liszit ¢ the urn -
phase range is exerted by the relation of the "hjsxcal pre; o rtieg
the solid soiation{the basis sf som;ogition;to the excaos
fourth one hag to be added to tle 4:heuata ny Zarharuv.lhie Uallowirns
139 of great iapeortaice i practicesth. increase of heat resistarse
4p tc the naxinum which lies in tne heterogereous domair,the deores-
32 to a flat Zin.lan,and,finally,a renewed increage f rmeyt =0 o ..
cfuy to 'rn ;,L‘”?"XO“ of the suve.nd ,hase,
Do flias .y 17 Slavic refere o

ASSOCIATION Moskovskiy instltut tsvetnykh metallov 1 zolota im, M, I, Kalinina,
Fiziko-Tekinicheskiy institut Akademii nauk Kaz SSR

PAESENTED BY JOCHVAR A.A.,.ember of tle Acadeuy, January 24, 1957
SUYBNITTZD 24.1.1957
AVAILABLE Library of Cor, russ.
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GOLOKOIZINA, Ya.A.; BOVIEOV, I.I.; ROGEL'BERG, I.L.

f0il following colé
Da in recrystallization in a thin aluminiun &
wniﬁing. Dokl., AN SSSR 117 no,2:221-224 H '57, (MIRA 1123)

1, Hoskovsily institut tavetnykh metallov i zolota im., W,1, Kalinina,

Predatavlano akademikom A,A, Bochvarom,
(Matal foils)
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"APP .

SOV, 137-538-10-20780
| Translation from Referativnyy zhurnal, Metallurgiya, o8 7o S eSS
, AUTHORS __’N_iv,t(i)—v/"l"‘l'—'— Semenov, A Ye . Indenbaany, OV

TITLE The Hot-shortness Zone in Billets Cast Semi-¢ ontinuousiy {0

zone goryachelomkosty v slitkakh polunepreryvnogo it va)

PERIODICAL. lzv. vyssh. uchebn. zavedenmy Tsveln. metallurgiva, 1958,
Nr 1, pp 130-137

ABSTRACT Measurement 1s made of the mechanical properties of Al
alloy V-95 with various amounts of contaminants at temperars
tures near the solidus by a method making 1t possible tc con-
duct testing to failure with determination of elongation per
unit length in the effective interval of crystallization {a de-
scription of the apparatus 1S provided). [t 1s found that the
tendency of an alloy to hot c racks in semi-continuous cast bil-
lets 18 primarily dependent upon 1ts plasticity in the effective
interval of crystallization and 1s not governed by 1ts strength
in that interval. In the transition region of the hillet 1t 18 pos-
sible to distinguish a zone of hot shortness A broademng of
that zone carries withata danger of hot-¢ rack formation  The

Card 1/2 size of that zone depends upon casting spred, the height of the

A "
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SOV/137-54-10-20780

The Hot-shortness Zone 1n Billets Cast Sermi-« ontinuous]y

crystallizer mold, and the chemical composition of the alloy
S1 contents and increase 1n Fe contents narrows the
and increases the resistance of V-95

A diminution an
zone of hot shortr ess
alloy to hot-<rack formation

B L
Aluirar ailoy, <irof o
YA amicam n eyl rraU e

1

Card 2/2
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sov/137-59-5-1102u

Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, PP 2R =222

(UsSSR)
AUTHORS: Novikov, I.I., Dautova, L.I.
_(—/"‘f_
TITLE: _ The Dependence of Heat Resistance on the Composition in the

A Ccu -‘:\_N_i, -aig_i System

PERIODICAL: Tr. In-ta yadern. fiz. AS KazSSR, 1958, Nr 1, pP 249 - 250

ABSTRACT: The authors used the method of long-time hardness at 700°C to
investigate the relative heat resistance of cast Cu-N1-31 alloys
on four radial gections passing through the angle at the Cu

vertex and the points of chemical compounds such as N15812,
Ni.3i, Nisi, NiSi,, on radial sections at constant Ni - &1 J/Q;
ra%ios of 1:3 and 1:9, and of binary Cu-Ni and Cu-S51 alloys.
It was established that the optimum heat resistance on the
radial sections was generally located elther in the bi-phase
region or in the region of the non-saturated solid solution.
The coincidence of maximum heat resistance and the boundary of
Card 1/2 the solid solution 18 & special case. The location of maximum

o T T g T T T
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NOVIKOV, I.1.; DAUTOVA, L.I.

Investigation of the hot-shortness of copper alloys. Trudy
Inet.lad.fiz.A¥ Eazakh,SSR 1:255-264 '58. (MIRA 12:2)
(Co-pper alloya~-Test ing)
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MATVETEVA, K.T.; NOVIEOV, I.I.

Closing up of ehrinkage cracks during the crystallization period,
Trudy Inot.lad.f1z. AN Kazakh,SSR 1:265-273 '58. (MIRA 12:2)
(Aluminun alloys--Testing)
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SOV .97 59440 4
Translation from Referativnyy 2nurna, Metalinrgiya a9, ey por. USSRy

AUTHORS: Novikov | | Dautova L

-- - T ———

TITLE. An Investigation of the Phase Diapram ot a Cu-N1-S, Syater,
Isgledovaniye dragraminy sOstovaniva sistemy med - kel @i reniagy )

PERIODICAL Tr In-ta Yadern fiz AN KasSSR 99 N L oo 2T 28,

ABSTRACT Thermai micrometaliograpioc  and X-rav diffract:on aia vees
combined with mic rohardness Meastureiments were empoved
studying the Cu scection uf a Cu-N1-S: SYStem i a reglon corres -
ponding to concentrations of up to 8% N1 ana 8% S0 [sotherms for
the liquidus line were plotted in inc rements of [0v G together with
the 1sotherms for tae himited solid- state Solubiity at temperatures
of 700. 800 900, and 1000® S« polvtrerma: and {our isolnerma.
sections were also plotted It was estab.ishee 1rat oL Ul e
chemical compounds of N1 and S forms a quasi-binary systemn wite
Cu  The appearance of a fold on the liguidus surface between the
Cu-Ni1S1 and the CU—NXSX‘Z sections 1s probabiy caused by the
presence of a ternary  « compound 1 tne svstem This 1s aiso
corroborated by a mmicrohardness - estigation wnicr sndicates
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An Investigation of the Prase Diagram of o C.-Ni-5: Svstem

that a phase having a hardness of bU9-865 kg mm= s in cquibibriun, st tne soad
Cu-based solution, since the hardness ol the other termetallbic compo ands o0 e
system 1s significantly greater the observed pnase 1s. apparentiy  the

« ompound ‘
. A
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