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, SOV/149-58-6-14/19
AUTHORS: Zakharov, V.Z., HovikovLJ;.Iil‘Rogel'berg, I.L. and
Yao HMin-chich -

TITLE: Investigation of the Effect of Some T'actors on the
Critical Degree of Deformation of Aluminium (Issledovaniye
vliyaniya nekotorykh faktorov na kriticheskuyu stepen'
deformatsii alyuminiya)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya
Metallurgiys, 1958, Nr 6, pp 126 - 129 (USSR)

ABSTRACT: In thd’first stage of the investigation, the authors
studied’the effect of varlous additions (added in
quantities usually present in industrial aluminium
alloys) on the critical degree of deformation of aluminium.

The following alloys were used in the experiments:
Al + 0.22; 0.3 ; 0.6% Mn

Al + 0.27; 0.%36; 0.55% Fe
AL + 0.22; O.42; 0.53% Si
AL + 0.24; 1.23; 2.4% Mg
Al + 0.22; 0.92; 4.,1% Cu
Al + 0.2; 1.2; . Zn .
Cardl/4 ' 5.8
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‘Investigation of The Effect of Some Factors on the Critical Degree
of Deformation of Aluminium
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The cast ingots 18.5 mm thick were hot-rolled to 3 mm and
then cold-rolled to 1.5 mm thickness. The standard
tensile test pieces 8repared from the cold-rolled strip
and annealed at 450 ~C for 30 min were strained in tepsion
at room temperature at the rate of strain equal apuroX.

15 mm/min, the degree of deformation varylng between 1

and 21%. The test pjeces were then annealed in a salt
path (30 min at 500 ¢) after which the average grain

size was determined. The relationship between the grain
size (mm) of pure (99.67%) aluminium and Al-Mn alloys and
the degree of pmiiminary deformation (%) is illustrated

in Figure 1. The effect of the concentration of Mn, Fe,
8i, Cu, Mg and 2n in the investigated Al alloys on the
degree of critical deformation ig shown in Figure 2. It
was found that while Mn and, to a lesser extent, Fe

caused a sharp increage in the citical degree of deformation,
this property was hardly affected by the presence of the
other studied elements. fhe results of determination of
the recrystallisation temperatures and of the grain size
measurements on specimens snnealed at 300, 400, 500 and

CIA-RDP86-00513R001137430002-0"
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SOV/149-?5—b—lu/la
Investigation of the Effect of Some Factors on the Critica. Degree
of Deformation of Aluminium

600 ®°c ghowed that Mn end Fe (up to 0.6%) are most
effective in delaying the onset of recrystallisation

and in inhibiting the grain growth during annealing of
deformed Al alloys. The effect of the temperature of the
deformation on the critical degree of deformation was
studied on standard tensile test pieces prepared from pure
(99.78%) cold-rolled aluminium. The test pieces were
defosmed in tension at tempsratures varying from 20 to

400 °C and annealed at 450 C for 30 min, after which their
grain size was determined. The results reproduced in Figure
%2 in the form of a graph show that the critical degree of
deformation (%) increases with increasing t emperature of
the deformation. In the last stage of the investigation.
the Al test pieces used for determination of the effect

of the deformation temperature on the critical degree of
deformation were subjected to room temperature tensile
tests in order to measure their elongation. Figure & shows
the relationship between the elongatioa (%) of these test
pieces and the degrece of preliminary deformation (%) at
various temperatures. It can be seen that the bhigher the

Card3/4 degree of deformation in the sub-critical region the

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0"
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SCV/ 149-56-6-1/13
Investigation of the Effect of Some Factors on the Critical Degree
of Deformation of Aluminium

lower is the elongation of the deformed and annealed
material.

There are 4 figures and O references, 5 of which are
Soviet, 3 German snd 1 English.

ASSOCIATION: Moskovskly institut tsvetnykh metallov i zolots.
Kafedra metallovedeniya (Moscow Institute of Non-
ferrous Metals and Gold. Chair of Metal Working)

September 1, 1958
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SOV/126p6-4-3H/3u
AUTHOR: Novikov, I, I,

TITLus: On the Frequently Gceurring srror in Apalysing Pnase
Transformations (O rasprostranennoy oshibke pri analize

fazovykh prevrashcheniy)

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1958, Vol 6, Nr &,
p 768 (USSR)

ABSTRACT: In thermodynemic analysis of phase transformations
in metals and alloys, graphs of the temperature
dependence of the free energy are used extensivelz.
From the equation for the free energy (F = U - TS, and
the generalised equation of the first and second laws
of thermodynamics it followe that in the case of
isochronic processés

o83 d"F

e -5 and e -
ar ar®
Since in the case of an increase in the gemperature the
enthropy will always increase, d4S/dT will be a pasitiye
value and, consequently, the second derivative d F/d4T
will always be negative, This means that the curve of

ds
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On the Frequently Occurrils pIrrer tv, AnulySinE Prare _rulEiti-

the dependence of the free e¢uelpy OL tne tewperal .I=
always be turned with the bent side towards tie
tepperature oxis. In a few papcrs,which represent
exceoptions, such a character of the F - T curve g oLl
(Refs 1 and 2). However, in uost of the popers
(Refs 3-o and many others) the Curves of tne free encr o
are placea with the conveX side towards the tomreratale
axis. According to tuis, the second derivative d-F/as"
shoula have a8 positive value which contradicte the laws
In the quoted papers (Refs %-o), thico
i final conclusioOLls
but in many pa 1y I ond derivative of
the free energy/temperatare is © mportance.
In some papers the character of the dependence nf the
thermodynamic potential n the temperature is 1lzo0
incorrect (Refs 9,10). fhe shape of tne surface of tne
thermodynamic potential (Z) in the coordinates Z-p-T
has been analysed in detail by [ammal (Ref 11).

card 2/3
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H50V/120-6-4-34/34

On the Frequently Occurring srror in Aralysin. Pnage (rancliciiobi.ni
| There are 11 referencss, all of whicn ure Soviet.
(Note: This is a complete translation)
ASSOCIATION: Moskovskiy institut tsvetnykl} metallov 1 ZOl.Eta.c
im. M. I. Kalinina (Moscow Institute of lion-Ferrouc

Metals and Golc imeni M. I, Kalinin)

SUBMITTsD: September 14, 1957

Card 3/3

USCOMM-DG 60.733
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S0V/126~-6-6-25/25

AUTHORS:Hovikov, 1. 1. and Rogel'berg, 1. L.
_ TIDLw: On tue Energy of Activation of Grain Growtn in Zo.l=Tive
Recrystallisation of Nickel of Various Degrees of Purivy
(Ob energii aktivatsii rosta zerna pri sobiratel'noy re«-
ristallizatsii nikelya raznoy chistoty)

PERICDICAL: Fizika metallcv 1 menallovedeniye, 19%, Vol o, hr -
pp 1132-11%5 (USSR)

ABSTRACT: The authors studied growth of grains in ccliective
crystallisation in nickel of 92.9% purity. A nlc#s.
was degassed in vacuo at 10-5 mm Hg at 1200°C. It was
cold-rolled, recrystallised by annealing and cold-r .
again (70% reduction), The ccld-rolled samples wore >
annealed again at o600, /70U, 800 and 900°C for iifferert
periods of time. In order to compare the resulits obta.ner
with those of Wensch ard Halker (Rer.l), the autoors coarryie
out similar experiments on tecnnically pure nic.asi  wal.n
was reduced by means of carbon, siiicon ani nasnesila
cnergy of activation of grain growth was found:

p = A exp(n/RT)

where 1§ 1is the mean linear gize of grains, A
3 stant, Q is utne activation encriy, R is the jgas
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SOV/126-6-6-25/25
On the Bnergy of Activatisn »f Gruin Growth in Collective wweryg. .t ..
ization of Nickel of Var.ous Duygrees of Purity

T is the absolure temperature and n  is plven Ly “ne B
et al formula (Ref.4):

n
()

s Ot
where T 15 the duration Of anrea..ng anl C LS 3
It was found that btne value of n for the I AT e
nical grades oI n1.rcl i3 practically irdependent .7
ature. The table on ;- 11%3 givaes (Col.c) the vaiuss |
in nickel obtained Ty the a4trors togsther wit. v

Q vreported by Wensch and Walker (Res.1) and ihe @n-00 L
sactivation of self-3iiffus..u reported by Hoffnan

and by Burgess and Smoiucuowsky (Ref.3). All tw»
enargies are Siven In kcol/s=-a%on,  The values it

Q of nickel, range vetween 71 and 91 kcal/z-atox

5

activation ensr.ies of gelf-diffusion . ni-x=l
R-fs.2 and % were ol-u; kcal/y-atom., Accordirys
chowsky (Ref.5) each elamertary act of mlsration

tars !
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50V/126-06-6-25/25
On the Energy of Activation of Grain Growth in Collect.ve Rucryotali-
isation of liickel of Various Degreces of kPurity

boundary involves Eroups of atoms rather than 5.0, 1€ 4to2as
Calculations show that in collective recrystallisation 5 f
nickel of high puri ¢ & ms take part in an e2lemt .-
tary migration act and about <1 atoms in tecnnically pire
nickel., There are 1 table anda © English refzrences.

ASSOCIALLUN: Moskovskiy institut psvetnyikh metallov i zolota 1mell
1. I. Kalinine; Giprotvsvetmetobrabotka (tloscow Institunte oL
Non-Ferrous ii:tals and Gold imeni M, I. Kalinin,

Giprotsvetmetobrabotka)

SUBMITTED: August 26, 1957.

card 3/3 USCe 1 ~Do=rA ; 100
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AUTHORS: foroli'kov, G.A., and llovikov,

NIRRT T

&

30V/180-5)=-2-4/34
I1.I. (loscow)

T . . -1 k¢ - - PR
TITLE: Influence of Gas Contont of tho Melt on tne Hot-Bristlensss

of Aluminium Alloys (Vllyanly
na goryachelomkost' alyumliniy

e razcsoderzhaniya rasplava
ovrizh splavov)

PERIUDICAL: Izvestiya Akademil Nauk SSSR. C:.elenlye tekhnicheski ™

nauk, Metallurgiya i Toplivo,

ABSTRACT: Tho authors note tha prevalen
tho opinlon that gas contont
ineroase tho tendency ol alum
aastings to nhot brithleness.
which T.A. Khoreva partizijyate
Y 95 and AMts aluminium all-r
4,5% Cz ard with 0."4% Si and
225 content of melts was deto

nmethad basedl on the neasurule

ab wnien o oriule first a;s one

For hot-vritoLenasd evaluatl

7200C in steel mourds wera us

samples wera prapirel b trant!
Tn find the reason for e 20TV
o erack Sormation obtairel W o

Card 1/3
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SOV/130-59~2-4/34

of Gas vontent of the Melt on the Hot-Brittleress of

Alloys

increase in the linear aontriciion in the "effective!

crystalilzatlion range.
There are 2 figures, 1 tatle w.l 12 reforences, d of
which are Seviet and 5 Englist.

ASSOCIATION: Moskovsikiy Institut Tsvetrv.di Metallov i Zolota

SUBMITTED:

APPROVED FOR RELEASE: 07/19/2001

(Moscow Institute or Non-ferrous Metals and Gold)

Dagamner 27. 19%¢
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novivoy, 1.1., CHURNOUSCVA, K.T.

TRANSACTIONS OF THR INSTITUTR OF NUCLFAR PHYSICS (TRUDY IKSTITUTA
YADERKOY F12 TKT) of the KAZAXH Academy of Sciences, Volumo 2, by
Tifforont aithors, Kazakh Acadery of Sclence Publishing House
ALMA-ATA, USSR, 2959.

Vachan’cnl properties of Al-Sn gqlloys in a solié 11 uid state.

Tnflu:ence of Fe, Si and ¥n adrir*ures cn the heat brj‘mkag" anc
mechan®cal properties of #1-Cu mllovs near tre g 1licus.

P T T TPt - S R par e
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FOVIEKOV, I.I.; CHERNOUSOV, K.T.

Mechanical properties of aluninun-tin alloys in solid-liquid

. iad. fiz., AN Eazakh. SSR 2:109-111 '99,
gtates, Trudy Inet HIRA 1303)

(Alupinum-tin alloys)
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NOVIKOV, I.I.; CHERIIOUSOVA, K.T.

Effect of small emounts of irom, silicon, and canganese on nn*

shortness and mechanical properties of alleoye of alumirum with

copper near the solidus curve. Trudy Inst. iad, fiz., AN Kazakh,

SSR 2:112-118 '59, (MIRA 13:3)
(Aluminum-copper alloys)
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5ov/1uo-59-3-12/u3

(Moscow)

and NovikoVv, 1.1.
of Mlcrohﬂrdncs> to
ristics ot pendritic

korol'kov. G. A

Theo Applicntlon ot the Method
Determine the Kinetic Characte

AL THORS @
1 JTLLE?

liquation

otdeleniye tekhnichcsklkh

FERTODICAL: lzvestiya Akadem1i nauk,.SSSR,
nauk, Metallurgiya 1 toplivo. 1959. Nr 3. PP 70-74 (USSR)
AJSTRACT: Experiments were carried out on a basmuth - 25% antimony
alloy and tne aluminium alloy VY5 (6.73 Zn, 2,21 Mg,
¢.33 Si and U.20% Fe).

0.1y Cr,
were cast and cooling
ed by & standard

curves drawn.
method of
Lightly rejolishing

1.6 Cu, 0.30 Mo
Cylindricul samples
The surfaccs were prepar

rollshing. etchine tor 20 sec and
The outline of the dendrites Wwas then just visible. The

load used for micronardness measurements was 10 g
Readings were taken from the centre to the pcrlpnery of
the dendrites. Ten samples were examined. Ay vwas taken
as the difference in the values of the centre and the
periphery of the dendrites. e is the ratio ot Diiy and
the hardness of the centre as a percentage,

curves of ainst the rate of co
Bi-Sb alloy. curve < - curvz for v93 alloy-
This shows that dendritic (represented by €}

liquation
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50V/180-59-3-12/43
The Application of the Method of Microhardness to Determine the
Kinetic Characteristics of Dendritic liquation

takes place in both alloys although intermetallic
compounds are also present in the aluminium alloy.

Fig 3 shows € plotted against the rate of cooling. In
curve 1, the cooling rate was measured from the liquidus
to the solidus and curve 2 1s for the cooling rate trom
superheat temperature to the solidus. This shows the
absolute value of the kinetics of dendritic liquation
dependson the method of calculating the cooling rate.
The microhardness method for demonstrating dendraitic

liquation is more simple and more reproducible than the
method of quantitative autoradiography and is recommended
for wider use. There are 3 figures and 21 references,

4 of which are English, 1 German and 16 Soviet.

SUBMITTED: January 26, 1959

Card 2/2
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AUTHORS: Bochvar, A.A. Novikov, 1.1., and Kholmyanskiy, V.4,
(Hoscovs ' R

TITLEs  Dimensional Changes in' Flat Specimens of Alloys of the
Cu-Nit8ystem due to Cyclic Temperature Fluctuations

PERIODICAL: Izvestiya Akademii nauk g3SR,0tdeleniye tekhnichaekikh
nauk, Metallurgiya 1 toplivo, 1959,NT 6, pp 2-23 (JSSR)

ABSTRACT: It has been shown (Ref 1) that specimens of metals,

characterized by cubic crystal lattice'and, consequently,

being isotropic in respect of the thermal expansion, may
neverthaless undergo & sible change of their

ns when subjected to cyclic thermal treatment;

the magnitude of thase changes, which are an accumulative
affect of plastic deformation®due to thermal stresses,
should depend on the ratlio between the magnitude of these
stresses and the yield point of the alloy; since the
mechanical properties and those physical characteristics
upon which depends the magnitude of thermal stresses,
change with the composition of the alloy, 1t follows that,
all other factors being equal, rmally induced
dimensional changes of alloys of a given system should be
a function of the composition of these alloys, and the u/
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Dimensioral Changes in Flat Specimens of Alloys of the Cu-Ni 3ystem
dus to Cyclic Temperature Fluctuations

object of the present investigation was to study this
relationship in the alloys of the Cu-Ni system. The
experimental specimens, in the form of flat strips
measuring 100 x 20 x 3 mm, were cut from cold-rolled
sheet. One heat treatment cycle consisted in holding the
specimen at the test temperature for 7 min and water
%uenching. The length of the specimens was measured

with accuracy of 0.1 mm) after 25, 50, and 75 cycles.
The results of the first geries of experiments, in which
all specimens were quenched from 750 ©°C, are reproduced
in Fig 1, where the increase in length of the specimen
(pe, %) 1is plotted agalnst the number, n, of the heat-
treating cycles for the Ni, 25% Cu-Ni, 50% Cu-Ni,
75% Cu-Ni, and Cu specimens (curves 1- respectively).
It will be saen that in each case A ¢ “increased linearly
with n. The results of the next series of experiments
are plotted in Fig 23, where aA¢ (after 75 oycles) 1s
plotted against the composition of the alloy for
specimens quenched from 750 0C (curve 1) and from a
temperature 180 °C higher than the recrystallization Lf//
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Dimensional Changes in Flat Specimens of Alloys of the Cu~Ni System
due to Cyclic Temperature Fluctuations

temperature of the alloy of a given composition (curve 2);
graph @& in Fig 2 shows the constitution diagram of the
Cu-Ni system; graph 6 shows the composition dependence
of the recrystallization temperature (°C); the curve
shown in graph & illustrates the concentration
dependence of o/k, calculated from the Timoshenko
formula ¢ = k Ea/\(1 —p), where g 1is thermal stress
in the elastic deformation zone, a 13 the linear
coefficient of thermal expansion, E 1is Young's modulus,
A 18 heat conductivity, is Poisson ratio, k 1is

proportionality coefficient. Finally, graph % shows

the concentration dependence of hardness (kg/mm2) of the

Cu-Ni alloys. 4nalysis of the obtained raesults,

considered in conjunction with the data 1llustrated in

Figs 22,6 ,04, %, lod the authors to the conclusion that
the

the effect of composition of a solid solution on the
magnitude of the thermally induced, permanent

dimensional changes, can be qualitatively interpreted in
terms of the concentration dependence of the physical and
mechanical properties of the alloys. Q(/
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AUTHORS: Novikov, I. I., YNovik, F. S. SCV/32-25-"C-11" 1
\———"———\

TITLE: X-Ray Methods of Investigating the Dependence of Denirite
Liquation on the Cooling Rate

PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1195 - o
(USSH)

ABSTRACT: The diagrams of the dependence of the dendrite-liguaticn deprow
on the cooling rate were termed "kinetic curves" of dendrite
liquation (Ref 3) by the authors of this paper. An X-ray netl
of rating the liquation degree is known (Refs 4,5). In the
present case, an X-ray method of recording the P1netic TITVeG
of dendrite liquation wag developel, and compared with the met.
od of microhardness (Ref 3). The method described is base«! -
the fact that different concentrations of the dissolwved el-w. 1t
correspond to certain values of the periods in the crysta.
tice of the dissclving metal, and thus alsc tc a widening of
the X-ray interference lines. The dendrite-liquation degr--
valued according to this line widening. The experiments were
carried out with aluminum alloys at different cooling rates.

To make the measurements more precigse, not cast-, but rowler
samples were used (only practicable if no decomposition cf
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X-Ray Methods of Investigating the Dependence of SOV/32-25-10-14/63%
Dendrite Liquation on the Cooling Rate

golid solution takes place while annealing the metal powder).
The pictures were taken according to the precision method in
Preston chambers with copper radiation, a comparator of type
IZ2A-2 being used. A sharp variation of the cooling rate has n-
effect on the line width in the radiograms of samples showing
no dendrite liquation. A good reproducibility of the radiogranms
was found on a powder sumple from an aluminum alloy with C.as% Mn
at a cooling rate of 32 degrees/minute (and distinct dendrite
liquation). The character of the influence of the cooling rate
on the line width of the radiogram, as well as on the change in
microhardness (within the dendrite cell), is qualitatively the
same (Figs 1,2), bcth methods (X-ray and microhardness mehods)
giving agreeing values for the first critical rate (Ref 3,
i.e. the maximun chemical microheterogeneity., The dendrito-1li-
quation rating was performed by the X-ray and microhardnecas
methods according to the difference in the Zn-concentratioen in
the solid soluticn for the case of an aluminum alloy with &% Zn
(Table, Fig 2). Some advantages of the first-mentioned method
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laness in connsction with retrograde solubility

Iaal.splav.tavat.net. no.2:101-103
(MIRA 13:5)

(Crystalli:ation)

Nickel britt
of grain boundaries.

'60.
(Hickal-—Brittloneaa)
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HOVIEOV, I.1.; EOROL'EOV, G.A.; ZOLOTOBEVSKIY, V.S.

Mechanism of grain refining by low frequency vibration dur?
ing crystallization. Izv.vys.ucheb.zav.; chern.met. no.5:
130-13%  '60. (MIBA 13:6)

1. Krasnoyarskiy institut tavetnykh netallov.
(Foundry research) (Crystallization—Testing)
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AUTHOKS Rocnvar., a a4, Rykalin, N
Novikov, I. 1., Mcvohon, V
TilLk- Oon “he problem of hot (°ry

luring casting ari welllily

PERIOLICAL. Liteyrnoye proizvodsivoe, Lo

TEXT: Based .o twne Tase ol eypel
heen a--umulated hitherto, the autnors
survey »~n the problem & ho' ~ractus ol
we.ding. They point out thab. when tne
analyvad, two peculiarities have to be
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?r% the elastic and plastic deformation of the metal during

cr casting by measuring the component being ~ast or welded.

conditions of mutuaily bgl—
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CIA-RDP86-00513R001137430002-0"



0513R001137430002-0

On the problem of .o

petal crystallization joterval and

cocling in the solid state. In the

interval a sharp dip of the slloy P
tne authors call temperature interv
boundary of the ngffective” crystal
perature at which dendrites inte
line skeleton. The lower boundary o
tion interwval is the temperature of
point the mechanism of metal
plastic deformation of the cryst
develops together with intercrys
point out that the i
poss238108 plashicity is un
sion that hot cracks &re inevit
which is no% the case. Next the auth
cal stength reserve nf castings and

+:on of three cha

“Britt_eness, plasticity in this in
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can develo
"affective
lasticity can be ob
al of brittleness.
ljzation interval
rlace an
f the "effect

v

detormation
allites
talline displacem
dea of alloys in b
founded. This woO
able during w
ors state t©

w

racteristic features:
terval

g/128/60/000/0% 0/003/003
A133/A135

p during the metal

" orystallization
gerved, which
The upper

is the tem-

n the crystai-
jve" crystalliza-
At this

y: the

d intergrow i

he actual solidus.
changes abruptl
themselves intensively
ents. The authors
he solid-liguid state not
uld lead to the conclu-
elding and casting,
hat the technologi-
elds depend on the interrela-
temperature interval of

and the intensity of
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$/128/60/000/010/003%/003
Or *he probiem »f ... A133 /77353

:igu:1 phase, chemical and stru.%ural wltro-Lonhomogenelty, rate
~f dafermation. The rate of deformation is determined by tne ther-
mal naoefticient of linear contraction, the rigidity of the welding
ioinw or yielding of the lineur shape, kind of temperature di1s-
tribution determining the deygree of 1teformation concentration and
also Bv the deformation of the pdarts hbeing cast 2r welded. Length
ardi width of crecks cannot serve as measure o! resistance of the

me*tal ageinst the formation of bot ~racks [he authors conclude
by s“ating that the difference bLetween the minimum relative elon-
gation in tne "effective” -rystailization interval and the magni-
tude 5f free temperature detormation (l1near shrinkage) at tne
vempera*are of this minimum ~an be used as juantitative ~haracter-
igti, of the resistanca ol metal Lo the crigination 2f hoh racks.
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BOCHVAR, A.A., akademik; RYEKALIR, R.H.; PROETOROV, N.N., prof.doktor techn.
pauk; WOVIEDV, I.I., kand.tekhn.ncul, :OVCHAN, B.A., kand, tekhn.pauk

Hot (crystallizgation) cracks. Svar. proizv. 8o.10:3-4 O '60,
(MIRA 13:9)

1. AN SSSR (for Bochvar). 2. Chlen-korrespondent AN SSSR (for Rylmlin).
(¥elding—Defects)
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§/137/61/000/010/079/05%
ACOK /A101
AUTHORS: Kraptstna, T 2 No» v, 1... foge, verg, I L
FITLE Gratn grow-h and 2ltrerling ot ni~kes of difrerent purity during

annecaLing

PERIODICAL: Refera®ivnyy zhursal. Merailaraiya, no. 10, 1961, 22-23, abstract
107168 ("Tr. Gca. m.-t. 1 prezekin. {n.-a po obrabotke tsve®n, met"
1960, nn. 18, 118 - 123
TEXT: The gutnors 2viiled the effect. of the chemical sorposition on the
grain size cf tha fe..owing grades of compercial.y pure NI and high-purity N1
1) Ni of 99.99% puri*y ir tre fcrm cf ra~rodes which were nct remelted; 2) the
same Ni sibjected tc lsgaesing n A 10-5 mm Hg va-uum at 1,2000C for 40 minutes; V//
1% remeivsd catnode Ni c-n-atring C.18% O: 4) the same deoxidized witn 0.2% Mg; _—
=) the sams decxtdized wi'h 0.1% 7, 5 the z2ams decxidized with 0.1% C, 0.08%
3y and 0,08% Mg (a compzéex dazx+iizer’ Tr.e spscimens were fire% not rol.ed and
then subjacted to oold rolling witn “0% reduc*ion. Mi~roetructure and hardness
were studied on specimens, annea.ed at 500.90¢°C during 10, 20, 40, 80, 160, 320
and E40 mtnutes. All NI graias exsspted -hat decxiiized with the complex de-
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8,/137/61/000,/010/039 /056
Grain growth and sof‘en'ng >f nickel ... AOC6 ,/A101

oxidizer were fully sof+ened aftar annsalirg a- S00®C. For “he softening of v//
the latter, annea.irg dur-ing many hours at €00°C ts required, The nardness of —
fully annealed spectimens varisz within 20 - 40 units on the R.y_w scale, Cathode

N:, annea.ai under any conitions, le 8latve much hardar tharn ths save N{ which

wag pral mingdly lagazezs i a vac..m, '™me grai- size of all N! grades, excep*

the one ieoxidizad witn *ne compiex de~x-~tzer, vartes within 20 - 40 after |

hoir annealing at "OC - 90C°7  Tne gra:irn si2¢ o Ni decxid:ized with 0,1% C

variesz wiasually during anneiiing: ar incraaze of tn: anneaiiag *emperature from

600 tc 700°C entatls a reducsa gra‘n size from £C . 70 to about 2C ) Ni de-
oxidized with the zomplex decoxidizer show2d nhe gzrsa‘cxt pronenesa - > grain

grewth, Tnila ts prokably exp.atned ty -ne spesifi~ effeect of 8t, This viewpo.nt

13 confirmed by the irwenel*y .f ~he grain growIn ir the tinary N1 alloy with

0.21% 31, The strong rsarzening 5f =rne grains can be explained by the fact <that

Ni, denxidized wi<h ne complex decxidizer, was well desulfurizea with Mg,

N Siadkova

{Abstrarter

Card 2/2
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BEZEROVICHE-KHANDROS, S5.4.; NOVIKOV, I.1.: ROGEL'BERG, I.L.
Effect of initial structure on grain growth iuring the collective
recrystallization of orass. Trudy Giprotsvetnztoorabotka no.18:

124-126 ‘60, (MIRA 13:10)
(Brass—-Metallography) {(Crystallization)
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5/137/62/000/005/050/ 150
ACO6/A101

AUTHORS : Novikov, I. 1., Korol'kov, 0. A., Zolotorevskly, V. S.
<

TITLE: The use of low-frequency vibration during the cerystallization
period to improve the structure and propertics of non-ferrous
alloy ingots and castings

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 31, abstract 50199
("sb. nauchn. tr. In-t tsevtn. met. im. M. I. Kalinina", 190, v. 33,
237 - 262)

TEAT: Vibration of the melt near the crystallization fron refines macro-
grains of an ingot. Low-frequency vibration of the melt in the crater ("lunka™)
t of a continuous-cast ingot can be recommended to refine the microstructure.
Grain refining in low-frequency vibration is determined by the facilitatel
nucleation of crystals in the liquid volume and by the tearing-off of crystal-
1ites from the mold wall and their transport into the solution volume, With a
higher vibration frequency during the crystallizat ion period, the susceptibility
of the alloy to hot brittleness decreases. Low-frequency vibration of chill
castings noticeably increases the ultimate strength and (elongntlon) of alloy

Card 1/2 :
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GERMAN, A.Yu.; ZAKHAROV, V.2.; N@%L,L; ROGEL'BEIG, I.L.

Reduction of the plasticity of metals anncaled following reall
plastic deformations. Izv.vys.ucheb.zav.; tevet.met. 3 nc.2:
156-160 '60. (MIFA 15 .00

1., Krasnoyarskiy institut tsvetnykh metallov, kafedra metalloveden: s .
(Annealing of metals) (Plasticity)
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8/137/62/000/005/052/150
AOO6/A101

AUTHORS ; Novikov, I. I., Semenov, A, Ye,

TITLE: Hot brittleneos of B 95 (V95) type alloys

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 31, abstract 5G202
(Vv sb, "Deformiruyemyye alyumin, oplavy", Moscow, Oboronglz, 1961,
189 - 194)

TEXT: Results are presented of investigating the effect of the chemical
composition on hot brittleness of V95 type alloys. Hot brittleness of the al-
loys was estimated on a ring-shaped technological specimen., The ratic of the
basic crack length to the perimeter of the radial ring section (in %) was used
as an index of hot-brittleness. The casting temperature was 690°C., By varying
the Mn, S1, Fe and Mg content in V35 type alloys, their susceptibility to hot
cracks during ingot casting can be considerably reduced. The effect of these
admixtures upon hot brittleness of alloys of the same type is connected with
changes in the ductility of alloys in the solid-liquid state and with changes ’
in the extent of the hot-brittleness zone in continuous-cast ingots,
[Abstracter's note; Complete translation] 0. Svodtseva
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EO71/E433
AUTHORS: Zolotorevskiy, V.S. and_Novikov, I.I, (Moscow)
TITLE: On the Influence of the Cooling Velucity During
{ Crystallization on the Amount of a Futectic
\ Component in Aluminium Alloys
" PERIODICAL: Tzvestiya Akademii nauk -5, Ctdeleniyw te hnicheskikh

nauk, Metallurgiya i toplivo, 1961, No.l, nn.39-43

TEXT: The amount of eutectic component has a strong influence on

many casting and mechanical properties orf alloys and although it

is known that the velocity of cooling Jurtiane cryetallization 1is the

main factor determining the deviation of the structure fronu the

equilibrium state, therec are no systematic data on the sub ject,

In order to establish the quantitative relationship between the /

non-equilibrium excess of a ecutectic comnonent and the cooliny -
. velocity, the authors carried out some experiments with aluminium

alloys containing 2 and 5% ol copper and G oof nagnestun, The

purity ol the metals used for the preparation of alloys« were:
N G . v .

aluminium 9,99, copper 99,95, magnesiue 99,02, e

experimental procedure was ‘to cool specimens 15 mn in dia:eter and
I P .

20 mm in height either in graphite-chamotte crucibltes o! various
Card }/8
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wall tihichness together with the furnace, or wn airr or cold water,
The hot junction of a bare chromel-alume] thermocounle was 1nmer«<ed
into tue melt aprroxitately 1n the centre of the «pecimen, Tne
cooling curves were recorded, The amount ot the ecutectic
component was determined on vcrophotorraphs by the planimetric

e thod, The preparation ot ~cctions ot <vrecivcns 1s described 1n
some detail, Curves of the aeendence of the i1nvracrystalline
segregation on coollng velocrty arc ahown 1 ~1¢,1, noexample of
the dependence of tne microbardness of the centre and periphery of
the dendritic cell on the cooling velocity (for an alloy containing
3¢ of copper) is whown in rig.2, from which it can be seen that the
composition of the centre of the cell rerains practically constant
within a wide range of cooling velocities, Some small increase of
the microhardness of the centre of the cell in the range of very low
velocities (up to a few degrees per min) is explained by the fact
that, partially, equalizing diffusion between the solid solution an
the centre of the cell takes place, due to which the centre is
somewhat enriched in copper. The character of the dependence of
the degree of intracrystalline segregation on the cooling velocity

is determined almost entirely by the character of the doprendence
Card 2/8
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21
'“of the composition of the periphery of tho dendritic cell on the
ooling velocity, In the equilibrium state none of the three
lloys contained the eutectic component but already at very low
7 ooling velocities (of the order of 2°C/min) there appears the
‘'second phase of a outectic origin, With increasing cooling
velocity, the amount of the eutectic component increases, attains
maximum and then decreases, The decrease is very slow within a
wide range of cooling velocities, The maximum amount of the
cutectic component, as well as the maximum of intracrystalline
segregation, appears at low cooling velocities (10 to 50°C/min) .
In the range of cooling velocities observed under industrial
conditions during casting, the non-equilibrium excess of the
eutectic component decreases somewhat or remains unchanged. o
Therefore, in a wide range of cooling velocities (from tens to
hundreds of degrees per min) changes of technological and mechanical
properties of an aluminium alloy of a given composition should not
be related to changes in the proportion of the eutectic component,
Although the amount of the eutectic component is independent on
cooling velocity within a wide range of velocitiesa, yet the
character of the distribution, shape and size of its inclusions

Card 3/8
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change aharply due to the diminution of dondritic cellis of prumary
crystals, Critical cooling velociticsa, corresponding to a maximum
of intracrystalline segrecgation and the amount of eutectic
componcnt may not coincide. The non-equilibrium excess of the
eutectic compound is directly related to the difference in its
concentration on the periphery and centre of the dendritic cell
(the degree of intracrystalline secgregation was measured in this
work) and not to the total content of the alloying element in
primary crystals, If the latter decrease with increasing cooling
velocity, then simultaneously the amount of eutectic in the alloy
increases. At a very high cooling velocity (a few thousand
degrees per minute) the second phase is sp dispersed that it cannot
be detected under an optical microscope, An example of the
microstructure of a rapidly cooled (by pouring on a cold copper
plate) alloy, containing 2% of copper is shown in Fig,3 (dendritic
cells are absent and only polyhedra with well-developed faces can
be scen). It is pointed out that A.B.,Michael and M.B.Bever
(J.Metals, 1954, V.6, No;l, sec.l, Ref.l) who obtained a continuous
increase of the eutectic component with increasing cooling velocity,
missed the cooling range within which the maximum appears and did
Card 4/ 8
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::t investigate very high cooling rates at which the cutectic
tomso:ent practically disappears, Acknowledgments are expressed

-M.Glazov for his comments on the paper, There are 3 figures
and 12 refercnces: 9 Soviet and 3 non-Soviet,

SUBMITTED:  July 8, 1960
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V. 1ppdman

FAJ.lgi.l. Degendence of the degrec of dendritic segregation )
QUt, l:g/mm (graphs a,4,8 - top graphs) and quantity of éhe

ectic So, % (graphs 2,3, e - bottom graphs) on the coolin
speed V, °C/min, in alloys: Al + 5% (graphs a,?2) s
Al + 2% Cu (graphs 6. d) and Al + 6% Mg (graphs é. e).
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. Fig.2, Dependence of the microha
« and of the periphery Hpy of the
speed in an alloy of Al . 5% Cu, H

rdness of the centre H
dendritic cell on the cooling
, kg/mm2 versus V, °/min.
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Fig.3, Microstructure of an alloy of Al 2" Cu poured onto a
cold copper plate (x250),
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AUTHORS Bochvar A A Korol kov. G A and Novikov 11
(Moscow) )
TITLE: Influcnce of cyclic t emperature changes on the

impact strength and gtructure of stainless chromiun -
nickel steel

PERIODICAL: Alzadem1iya nauk SSSR. Izvestiya Otcdeleniye
t ekkhnicheskilh nauk Metallurgzgiya 1 toplivo
no 5, 1961 pp 77 - 74
TEXT The autiiors have jnvestigated the influence of
thermal cycling (up to 775 cycles) in the t emperature range
700 - 20 C (water) and 050 - o %C (water) on the 1npact
strength and the structure of tue steel x\8HaT (1Kn18N9T) //

The steel contained 0.09¢ C, 18.7¢ Cr and 8§.9° Ni Specimens
10 x 10 x 55 mm were subjected to thermal cycling on auto-

matically operating equipment Two snecimens were placed
vertically one on top of the otier, in a nichrome boat which
was suspended in a tubular furnace, over a leggth of 200 num
the tempecrature gradient did not exceed 3 - 4 °C The durati 'n
Card 1/h4
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of tue cycle {(heatin, J min, quenciing about 1.5 win) was
chosen to ensurée full heatin, of the sneclmens 1in the
furnaoce and their complete cooling 1n water Thernal cwvceling
between 650 and 20 C led to a dron 1a the vapact stren,th

0 Ia]

from tae initial value of 30 kgu/cm“ to 22 kgm/cm“ after about

750 cycles, tae decrease 18 .10Tre sronounc ed durinz the first )/
100 thermal cycles than during tae subsequent thermal cycling

The thermal cycling did not lead to any appreciable 1ncrease

1n the length of the specilueils Data on the drop 1h 1apact

strength as a result of long-run holdin- at 650 and 70C C

are quoted from the work of H W Kiruly and J.1 torley

(Ref. 5 - Iron anc Steel Inst . 3 ec rep 1)59 no L)

Ti.e authors of thas paper carrited ot e seriments with tuc al;
of coumparin; the effcct of Lsotermal annealin, wit, ~aat of

t termal cyclin; o the 1.i0ct streacti T+ the 1nitizl STote
the s pecimens had if:act-stren;th v. lues of 27 ° and

5.0 kgn/cmz Aftc. ~'tC thermal cycles (700 - oo °Cc - cater)

el
the 1mpact stren;tn croped to 7.0 and 10.4 kgn/cm
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. . o .
res oo tavely after i:otacrnal roacnan ~t 700 C for 10C o os

the l.pact-strengtn values nierc 108 and 19.6 wpafem .
Durin;, the thermal velin the total r v tance

pespectivelys
ALIEASERTRE I Micro

of t o snecimens in t.n furnace wan abonut o
coos1c analysis did ot reveal anyg ap red rable
ances cansed by t'ie thermal cycling Yarnetio analysl Giioie!
.4t the thermal cycling 1necreased the ouontity of the ferro
masnetic Y-paase considerably more stron-ly than 1sotherual

structural

ur

-

anncaling, he pulling-force values deter ninced vl retie

scales in the rnitial state after soaiin,  at Tge € for 100 Lours

an. after 5hC thermal crcles (70C - 20 "C) viere 1n the folloan.
rotios 1. 1.3, 1.9 This effect was still more orononnc el //
v en tue core of tore g ieC10en3 Was drilled out Tie rosnulte /

rdicate taat the formatiod 6f tic 2-nhase under the effect
surface lavers of

of thermal cycling 153 ‘onst intensive 1n the
s1crocrachs were Getected whilch

t':ec specimen Ia these saort
wit'h i1ncreasing numbel ol cycles developed 1nto tacronc 0l

Aclknowledgments are expressed to A A Twvanov oo
5
tests for 1nvestigations

cracks
carryinyg out wa, netac
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LTTHCRS: Zakhar-v, M.7v.; MNovikov, T.I.: Rytvin, Ye.l.
t T M gh-strength AjlT-4 (AL7-4) casting aiuminum a.l%y
LERT D ThL.  witeynaye proizvodstvs, no. 9, 1961, 37 - 39
AV Based »n the study ~f siiumin-type ternary al.cys a new 2 TLITS
. mirm a..°y 2-mbining vhe gond ~asting properties of the Afla [ALs) AN 2,
.n4 ANG  ALY) a..oys with the high strength of the AllB (AL8) and A7) (AL,
;s nns neen develicped. Tesgts were carried out with ternary alicys 7ontalrihsd
-, R, 9 and i10% Si and 0.5, 1, 2, 3, 4, 5, 6 and 7% Tu. The rianes o .
a1 O va .eS WETE ‘featned wlth allcoys contalning ¢ - B St and ¥ - TF T
s g /mm€ ard < - €%, respectiveiy). The optimum combinatlion Af tenSLLe T TS
an re.ative eiongation was obtained with an ailoy contalning on ar aver-=gs R
31 and 4% Tu. The new alloy called AL7-4 (Author's Certificate N-. 137 arky na
» v. pea-.oreated as follows: solution heat treatment for 6 h a' 515t
aa-.cr quenchring (20 - 40°c), aging at 175 + 50C for 6 h and alr-799..04 e
ca-mi:eit.e amcunt of iron which affects the strength and ducti ity ~f creoa
wac Swnd to Te 0.25%. Tests on heat resis tance showed that tne Sirsrg-r. !
“ard 1/3 l}\
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digr-z-rength Al7-4 (AL7-4) casting aluminum alloy AOSL/AL27
vy ard -as"ing properties of the AL7-4 a}lov ronsiderably og(eejei :
- ALA, alh and‘ALQ a..cys in the 20 - 250°C temperature range. ’:;
.q~'-: Q<tn'u0% NaF, u45% NaCl and 15% crynlithe does nct {mpfov; ¢:. :
"";."ﬁa'iun 3f the new alioy, this «reatment could be umiﬁte11_5.m,
1;A ;~1?; LRy rests cf the cas.ing properties of the AL7-4 al.-vy ‘
‘ i ‘garxlné ‘n specimens 2, 3, 4, 6, ¥ and 1C mm in “amo'Pr Tff:u
JATET LT ﬁt'ncra?ks in the 1 -mm diameter sp?cimens you;d mfén tha
‘ réra serized by maximum h-*-snortness, wniie “he absence =i r

P = ™ Ty o8,y
mm spelimens would reveal minimum hot—;n;r,pesa. The AL L
v -, te hignty cravk-resistant (nes~ly as high as ALS 4n? M .{-..
‘ : ‘ eur  of T
anl K119y Tegts to determine the temperature range of linea ‘

<.
S S

rew a. -y showed shrinkage to start at 60 1 50T, whiif I o
~:e a~tual interval of sclifification 1s not more 'h&n»I' ;,'?A.
¢ 'ne value cf the AL8 ailoy. Equal.y favcrable :954:‘s wfi:,
'; vee rew a )y as no fluldivy and alr-*1ghtness. Modl.i:?a;.u T."
e wani=se 2.0, antimeny, cerium, titanium, lithium ??d ; :(:;AA
tre :nn me haricai properties St the AT -4 al-y. M?d.‘%e N:j.j
L ars . _i% magre- Jm, tne tensi.e svrength of the al.cy intrease

ar i ) ] ol
m - 8 - 2 3 n * eased from .
v, 'mm ot 20 - 42 xg/mmc, whi.e €. ngati>n decreas T
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However, these additiosns increased the tendency to hot-crack f-rmation W er
only magnesium (wirthout antimony ! was added, +re stpength :n(ron%eé F" 4. .
mgzmm2, elrngation dtd4 nat change and .0 [T S TN, be?;mo mwrvuz;p'xgj" : j
YT oarn an extent as owhier, Meoand 5t owere added. e o - 1?r"';;n: :w.,
AL 0t casting preperties the AL -4 acley can reniace the ALY Aip'ﬂh‘ ST
Ty i: manry fle.ds nis makes ¢¢ posgtt Le v redyce the wci;n‘ll‘A’;ﬂMAa‘jA;'
) | 88 1 ' g ! T
Tt dnorease Lts strength by 20 u Irere are 5 b igures, 3 tar e ey
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No-cryql,nllllntlnn and polvgonization during annealiny
ot dendratie sinvle (rvatals ot pure aluminyum

AL OIS Indenbaum o V

itk

v IO TCAL Frvzaika metalloy 1 motallavedenave v 12 no b Ivyol
720-701

dendritac recrvstallization cingle
structure are produced [he branches
fine and can enarly be detormed
aingte crvstal are

Also the caont ont

Jn the case ot
imperfect

Fe X1
crvatals with an
of the growind dendrite ave very

individunl areias ot the

and therefore the

consi1derably d1soriented velative Lo each other
of aoluble admi xtures 18 jower 1n the axes than 1n the spaces
between the axes of the dendrites even tn the case of onre alumin- /\/
yum The authors ctudied the nrocesses taking place duraing

aling of dendritic aingle crystals of 99 99l wt % puraity

na of microscopic tnvestigation af the etch
gtructure was produced by heating the
melting voint. followed by

the temperature gradient

anne

aluminium by mea
The dendritic
to 2-3°C above the
duraing which

patterns
«ipgle crystals
cooling with the furnace
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atong the specimens did not exceed | C lhe specimens were on

a flat base and durine the heating above the tusion point and

atter recrvstallization their surface remarned almoat entirely
plenar. The etch patterns revealed that annealing of dendr it }K
single crystals of aluminium ot 99 9G4 wt 5 purtty at 500 C \
produced seedless recrystallization (recrvstallization 1n situl

in addition to equalizing dittusion At 600°C polygonization

wns ohwserved 1n the "recrystallized" dendritac single crvatals

The distribution and the magnitude of the etch patterns enable
estimating the relative speeds ot tue two processes which occur
c«i1multaneously during annealing namely polvgonization and
equalizing diffusion There are b fignres and 4 reterences.

1 soviet-bloc and 3 non-Soviet-bloc The English-languayce
references read as follows. et 3 Lacombe P deaunrtard L1 Inst
Metals. 1948, 74 1, Ref 4 Guinier A Tennevin 4 Proegr Metal
Physics 1950, 2

ASSOCTATION Krasuovarsikiy itnstrtut tusvetnykh metallov am

M 1. halinina

(KRrasnovarsk Institute of Non-F rrous Metals vimen)
M I Kalinin)

SUBMIT D) May 10 190l
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NOVIKOV, Il'ya Izrielovich; ZAKHAROV, Mikhail Vasil'yevich, Prinimal
uchastiye BORIN, F.A., dots.j DOBATKIN, V.I., doktor tekhn.
nauk, retsenzent; Prinimal uchastiye VISHNAYKOV, D.Ya., prof.,
doktor tekhn, nauk; ARKHANCEL'SKAYA, M.3., red. izd-ve; KARASEV,
A.I., tekbn, red.

[Haat treatzent of metals and alloys]Termicheskala obrabotka me-

tallov i splavov., Pod obshchei red. I.I.Novikova. Moskva, le-

tallurgizdat, 1962. 429 p. (MIRA 15:12)
(Metals~-Heat treatment)
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AUTHORS: Ngvikov, L1, Glazov, V.M., Zolotorevskiy, V.S.
TI‘RLE: Influence of the rate of cooling during crystallization on the chemical

mic rononuniformity of alloys.

SQURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniye splavov
tsvetnykh metallov. no.3. 1962, 136-142.

TEXT: The paper is based on the expe rimentally supported postulate that the
chemical mic rononuniformity of an alloy, resulting from crystallization in nonequi-
librium conditions, is a function of the rate of freezing, and, moreover, that a number J
of peculiarities occur in the development of dendritic liquation in various ranges of %
freezing rates. It is reasoned that during the growth of a solid-solution crystallite g
enriched with one of the components, the melt layer adjacent to the phase interface
becomes enriched with the other component. The existence of the concentration

gradient leads to the process of equalizing diffusion in the liquid phase (EDL).
Meanwhile a new layer of solid solution, having a Composition that is at variance

with the composition of the liquid phase, forms in immediate contact with the crys-
tallite. This process may be tentatively named separating diffusion (SD). The SD
produces an equilibrium difference of concentrations that is determined by the

horizontal distance between liquidus and solidus on the phase diagram. Lastly, the

presence of a concentration gradient within the crystallites gives rise tc an ¢qualiz-

ing diffusion within the solid phase (EDS). Obviously, these’ 3 elementazy diffusion
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BOCHVAR, A.A.(Moskva); GLAGOLEVA, N.N.(Moskva); NOVIKOV,

Relation between the distributicn of etch figures and slip lipes
in polycrystalline aluminum, Izv. AR SSSRL, Otd.tekh.nauk. Het. 1 topl.

no.5:15=-16 5-0 62, (MIRA 15:10)
(Aluminum crystals) (Dislocations in metals)
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AUTHORS ; - Novikov, I1.1.; Zolotorevskly, V.S,
TITLE: Investignting the regularities of dendritic liquation in connec-

tion with the hot shortness of nonferrous alloys
PERIODICAL: Liteynoye proizvodstvo, no. 4, 1962, 13 - 18

TEXT: The authosrs investigate in the first place the effect of the cool-
ing rate on the developrnent of iIntracrystaliine liquation and polnt out that the
following three process:s affect the development of dendritic liquation: distri-
buting diffusion, equallzing of the composition in the 11quid solution and equal-
izing diffusion in the solid solution. They describe in detail the effects of
thase processes and con:lude from tests carried out with binary Al-alloys con-
taining 2 - 5% Cu, 6% Mg and 2 and %0% Zn that over the whole range of cooling
rates observed during casting, the composition of crystallites at temperatures
at the beginning of crystallization is determined by the solidus equilibrium
point, Tests have revenled that over a wide range of cooling rates, which can
be practically reallzed, the composition of the crystallite center remains in-
variable, while the presence of the eutectic constituent indicates the constancy X
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of the composition of the dendritic cell boundary which is determined by the
point of maximum solubility. The authors then investigate the shift of the con-
centration boundary of the emergence of the second phase from the malt at various
cooling rates and point out that the binary alloys having a maximum hot shortness
do not contain 3 - 5%, but only hundredths or tenths parts of one percesnt of the
eutectic constituent, which forms as a result of dendritic iigquation, The third
factor investigated by the authors is the effect of the cooling rate on the quan-
tity of nonequilibrium eutectic, They present a number of graphs showing that,
with an increase Iin the cooling rate, the quantity of excess phases forming from
the melt grows, reaches its maximum, decreases again and then remains practically
stable over a wide range of cooling rates. The quantity of nonequilibrium eutec-
tic deperds on the total content of alloying elements in primary crystals., The
authors conclude that changes in hot shortness and mechanical properties of non-
ferrous metals, partiocularly of the Al-alloys undor invost{gation, during {n-
creased coolling rates are not connected with an increase or decrease in the eutec- X
tic quantity but with changes in the nature of distribution, shape and dimensions
of inclusions of low-melting constituents, There are 7 figures, The references
to the four most recent English-language publications read as followa; Elbaum,
C., Progress in metal physics, 8, 1959; Researches into the welding of aluminium
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and 1ts alloys, London, 1955; Michael A.B., Bever M.B., J. Met., v. 6
sec. 1, 1954; Jaffe D., Bever M.B., J. Met. v. 8, No.8, sec. 2, 1956.

, No. 1
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AUTHOR: Novikov, I.I.
TITLE: The alloying of nonterrous alloys to reduce hot shortness

PERIODICAL: Liteynoye proizvodstvo, no. 4, 1962, 19 - 2

TEXT: In his article, the author investlgates ihe maln causes of hot-
_crac« formation and, in particular, hot shrinkage cracks, which like all xinds
of destruction, are connected with the mechanical properties of alloys. In most
cases hot cracks arise in the "effective" crystallization range. The resistance
to the formation of crystallization cracks depends on the interrelation of linear
shrinkage and relative elongation in the solid-liquid phase, The higher the
iirear shrinkage and the lower the relative elongation in the effective crystal li-
ztion range, the higher is the hot shortness. Tests with aluminum and magnesium
alloys revealed that the temperature of the beginning of llnear shrinkage and the
magnitude of crystallization linear shrinkage grow with the coarsening of the
macrograin. In some cases, the addition of tenth parts of one percent of certain
elements reduces the temperature of the beginning of linear shrinkage by some tens X
of degrees, while the crystallization rate and the size of macrograin do not
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essentially change. The gas contained in the melt ls a constituent which may
strongly influence the development of linear snrinkage 1in the crystalilzation
range, The wider the crystalllization range of an alloy, the more conalderable
can hot shortness be reduced under the effect of dissolved gases. Also by ralishg
the lower limit of the effective range, i.e., by raising the alloy soildus, the
linear shrinkage of crystallization can be reduced, Another method of raising
the solidus 1s to change the interrelation of the main alloy constituents or to
add special additives, Thus, €.8. according to data by V.V, Tikhonova, the
addition of 0.6% zirconium to a magnesium alloy with 6% zinc will raise the soli-
dus from 344 to 450°C, Apart from linear shrinkage in the crystallization range,
the deformabiiity of the alloy in the solid-liquid state shows a substantial
effect on its resistance to the formation of crystallization cracks. Tne author
comments on this latter feature, gives a number of examples and presents graphs
with curves of the "relative elongation - temperature” ratio, melting rates of
binary and ternary alloys and temperature recordings obtained with le-Chattellier-
Saladéne pyrometer. He presents the results of detalled thermal and microscopic:
analyses of the B 95 (V95) Al-alloy and points out that the lower limit of the
temperature range of brittleness in most cases practically coincides with a non-
equilibrium solidus; 1t can be higher in alloys with isolated inclusions of the
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1iquid phase and, in a few cases, this limit is lower than the nonequllibrium
solidus because of a sharp weakening of the intercrystalline bonds owing to the
presence of intermetallic compounds, Coneliudirg, the author enumerates a number
of effective means and measures to increase the plasticlty in the solid-liquid
phase and emphasizes the necassiiy of investigating ihe regularities of the
effects of composition and structure on the plasticity and .inear shrinkage of
alloys in the crystallization range., Thuro are .2 figures. The reference to
two English-language publications rcads as follows: Scheuer, E., Willlams, J.,

Metal Industry, v. 85, No. 3 - 4, 1954, Borland J.C., British Welding Journal,
v. 7, no. 8, 1960,
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AUTHORS: Navikov, I. I, Korol 'kov, 0. A,

‘A method of detetmining the tamperature of beginning liagar ghrinkegs

TITLE:
and the magnitude of cryatallization shrinkege tn non-férrous allcys
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tavetnays metallurgirs,
no. 6, 1962, 126 - 131 .
TEXT: Ihe mathod i based on the synchronous recording of nest shrinkage
This process is carried

and temperdture of & specimen on the same dooling curve,

out with the aid of & unit, consisting of a casting ‘mold which has a fixed part
and a movable head; & shrinkage indicator operat g in ao '
—electric cell; an amplifying circuit, and a recording device.

of shrinkage the mavable head of the mold moves along & water ‘cooled semi-chill
mold, in case of high saoling rates, or elong & graphite mold- in qase of lower

cooling rates; the indicetor 18 operated; photocurmt'iu tnduced and amplifieds
the needle of -an electronic potentiometer 1is 1ifted and the cooling curve shous
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NOVIKOV, I, 1,; KOGAN, L. B.; MISYUTIN, A, Ye.

Hot shortness of copper alloys for the casting of “tt'in 8.
Lit. proizv. no.10:39-40 0 '62, MIRA 15:10

(Brass founding)
(Copper alloys— Brittleness)
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AUTHORS . Indenbaum, G. V., Wovikov, I. I., and Popov, D. H.
TITLZ: Channels and macroscopic etch patterns in pure monocrystalline

aluminunm
+u3I0ICAL: akademiya nauk 553R. Doklady, v. 143, no. 2, 1962, 316 - 318

7$%T: The Bridgman technique was used to grow apherical aluminum single
crystals in a device that allomed the cooling rate and the axial
temperature gradient of the growing crystal to be regulated. At high
cooling rate and small axial temperature gradient there is a large
subcooling zone in front of the crystallization zone, i. e., dendritic
structures may develop in front of the crystallization zone. Crystels
grown in this way exhibit no external defects, but their density is
insufficient. 1If such single crystals are etched for 20 to 50 min in an
acid mixture of HlOg (47 parts), HC1 (50 parts), and HF (3 parts), large

etch patterns will occur: holes of regular shape, which are bounded by

faces with minimum rate of dissolution: “100 , 110 , or 111 . The ﬁ/
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B104/B160
AUTHORS: NoviKov, I. 1., Novik, F. S.
TITLE: Mechagism of the plastic deformation of alloys at melting
point’

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1352-1354

TEXT: The intercrystdlline deformation of Al alloys was invegtigated at
témperatures above the solidus line. To prevent dendritic segregation the V/
cagtings were homogenized. Tensile teats were conducted according to //
I. I. Novikov et al. (2Zav. lab., no. 11 (1957); 1zv. vyssh. uch. zaved.,
Tsvetnaya metallurgiya, no. 1, (1958)). The microstructure was investigated
on the surface of fractured specimens 5 anm diem, the test length of

which was electrolytically polished. Using McLeen's method for

inveastigating intercrystalline deformation in creep, ita contribution to

the total elongation of fractured specimens was determined. The vertical
component of the displacement of the grains in regpect of one another was
determined on a MW/-4 (MII-4) microinterferometer. Regult: Round

melting point the plastic deformation of Al alloys is mainly due to
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ZAKHAROV, M.V.; HOVIKDV, I.I.; RETVIN, Ye.I.

Mechanical and casting properties of alloys in the aystem
Al -~ 51 - Cu. Allum, splavy no.1:22-32 '63, (MIRA 16:11)
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NOVIKOV, I.I.; ZOLOTOREVSKL{, V.o.; [UiTiOT, V.K,

Position of the hot shortness maximume in eutectic-type binary
systema, Alium, splavy no,1:114-121 ‘63, (MIRA 16:11)
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| AUTHORS: Novikov, I. L.; Zolotorevskiy, Ve S.; Kenina, Ye. H. (Hoscow) . 'fz';,/g

TITLE: Plasticity of alumimr@%llcya in the liquid-solid stete
i ' : . o ‘ =
I SQURCE: AN SSR. Izv. Otd. tekhnicheskikh ‘nauk. Hetallurgiya i gornoye delo,
f no, ‘3’ 1963’ i 162"165 ) C ' (

TOPIC TAGS: plasticity, 41, Cu,' 54, embrittlement, liquid pbase, solid phase,
relative elangation, crystallization, Silumin, intergramular deformation,
intregramlar deformation o - . '

| ABSTRACTt The authors feel thal the shape, size, and distritution of inclusions .

of the liquid phase must have an effect on development of intergranular

| deformation. They have examined the effects of these features on the temper-

1 ature dependence ofyrelative elongations of binary Al a}loys with 1,5 and 5% Cu

lard 0.7 and 5% S1f¥ ccurring ig the liquid-golid state,& The glloys were pre-
parad from AL 99,97% mre&ﬁ%?% pure, and Silumin'of SIL-Q grade., In all

i the investigated alloys the temperature dependénce ol relative elongation .

- |remained qualitatively the same. ¥ith a drop in temperature the relative elone

' gation decreased rapidly at first, then, for an interval, it changed only glightly,:

)
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maintaining & very small value. But below a definite temperzture it increased ‘
‘| markedly. The rapid decrease was due to & declind in amount of liquid phase

-| because of high rate of crystallization, which took placs in & narrow temperature

‘| interval and made intergranular deformatfon difficult, Por an interval the amount |

' -j of remaining Iiquid phase, because now of the slow rate of crystallizetion, de-

creased very slowly, and the relative elongation changed only insignificantly,
The lower temperature limif{ of embrittlement corresponde to the transition from '
- i intergranular to intragranular deformation, and this may cofincide with the temper-!
- -jature of nonequilibrium solidus, Increased temperature of reheating cansiderably

- lowered the relative elongetion fn the temperature interval of embrittlement., This.
| &8s hecause of the development of contimucus columnar structure, The formation of
" this structure caused a shift of the upper limit of embrittlementffto higher temper=|
‘jatures.. The _nuthorsﬁomlude that the systematic effect of macro- and microstruc-

tures on plasticity/¥n the liquid-solid state £s not a speciel case, but a general '
one, typical of» many groups, Orige. art, hass 2 tigures.v j
ASSOCIATION: nome . . . & B

| | SUBMITTED:e 21Decé2 DATE ACQc  120u163 " ENCL: 00
- NO REF SOVi 005 ., - OTHER: 0oL

B
i
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KOGAN, L.B.; NoVIKQY, I.1.. ZOLUTUIEVSKIY, V 5.; GORBUL'SKIY, G.F., PORTHJY, V.h.

Shrinkage crac.s during iron casting in metal molds. ILdt.proizv. po.4:
32-34 kp '63. (MI:A 16:4)
(Dis casting) (Thermal stresses)
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f NOVIKOV, I.I. (Moskva); ZOLOTOREVSKIY, V.S. (Moskva); KENINA, Ye,M, (Moskva)

Effect of temperature on the width of intergranular s'rearg

of liquid phase during the nonequilibrium crystallization of
solid solutions, Izv, AN SSSR, Met, i gor. delo no.5:121-

125 5-0 '63, (MIRA 16:11)
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NOVIKOV, I.I.; KCGROL'KOV, G.A.; B:RLIN, G.5.

Investigating mreshrirkage exjarc.orn ard lincar shripksge witn
the use of a mechanotron. Lit. proiav, no.r-30=1 Je 163,
MIRA 167
(Thermal stresaes) el ¢ -
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ACCESSION NR: AF3005607 5/0129/63/000/005/0053/0056  (, %}

AUTHORS: Novik o 1oy Mkh
‘*'in..-,mu--tov-’ivI'aI’ Onova, VO V.; NOVik’ F. S" Koml'kov’ 0- A. UQ/
TITLE: Mechanical properti
solid-liquig sgzte.es of Eéif%?llqy, containing rare earth element?7 in
.

SOURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 9, 1963, 5356

TOPIC TAGS: ML12 alloy, alloy , rar
s e earth element , M,
property,  plasticity s MLS alloy, mechanical

ABSTRACT: Aunthors tested supplementa
Ty alloying of ML12 in or
/lits service pr erties and to improve its engineering propertiggf tghi.n crease
% ' magnesium MLS alloy was also tested for comparison purposess Authors conclude {

fn&ziiﬁdoﬁnsi (ti.he t;ﬂglz ailz with rare earth elements enhances its plasticity /
=l1q state an creases the resistan talld

crackse The best admixture to the ML1? alloy 1sc§a§§a§§&u,um b v wation

increases the plasticity in the solid-liquid phase as well

Orig. arte has: 2 figures and 2 tables,

AS"N: Moscow institute for steel and alloys.
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|AUTHORt_ Novikov, I. I.j Zolotorevekly, V. 8.; Ty¥kommakdly, Do 8¢ . = (5 % . =
———————— et ‘

,TITIE: Investigation of ductilitx of intermetallic canpounds r bend and tenaion

BOURCE: Fi{zika metallov £ matall.l.ovedzniya, v. 15, noe 6, 1963, 613-818

i
| TOPIC TAGS: intemetallic-campound ductility, intermetallic-campound roan-tempem-' .
| ture duct{lity, intermetallic~ccmpound elevated-temperature ductilfty, slumfmm- |
‘magnesiun ccmpound, copper-aluminum campound, antimony-tin ccapound, copper-tin
; campound, magresium-zine canpound, altminun-copper-mgnesitm ccmpound alminim-
; magnesfum-copper campound, superductility

| | ABSTRACT: The effect of temperature n the ductﬂity of {ntermetallie compounds -
.‘f.ound. in commercial aluminum-, copper-, and mamesium-bese alloys has been in- |, { P
. vestigated. cqn'pmmds (aee Teble L of Encloaum) vere prepared fram high-purity! )
- (99.90—~99.99%} AL, Zn, B, Sn, a gb epd subjected to bend and tensile { -
“fests in the a.a-c % aled conditioe At roam tem- o
s perature all tea d compoun ound. te be brittle, with the exception of g
: PbsBi, vhich had an elongatia of '{—l'rﬁ and reductiom of area of 20~50%. The
;'ﬁ-phaae, AlMp, ves found to possess superductfility at temperatures over 4000 D

 with & reduction in area close to 100f and an elongatfon of 80f. The AlgMg,, R A

4
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NOVIKOV, I.I.; Z0LOTAREVSKIY, V.S,
Determination of the relative l.-ythenine of aluminum wlioya -
the temperature range of cryetaliization, Zav, lak, 29 =10
1202-1204 '63. {MIia 14107

1, Moskovekiy institut stull ! splavov,
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_ The first is a modulation mothod dovoloped by Ya, A, Kraft-makhor wheroby the

ACCESSION lIR: APA042028 5/0030/64,/000/006/0026/0030

AUTHORS: Novikov, I. I. (Corresponding mombor AN SSSR); Strelkov, P. G.
(Corresponding member AN SSSR)

TITLE: Study of physical properties at elevated temperatures

SOURCE: AN SSSR. Vestnik, no. 6, 1964, 26-30
oscillation, heat capacity, thermal conductivity, phase shift, heat wuve,

ABSTRACT: Various techniques doveloped at the Institut teplofiziki, Sibirakogo
otdeleniya (Heat Physics Institute, Siberian branch) for measuring various
physical properties of refractory motals at high temperatures wero discussed.

gpocinon is hoated in a vacuua with a curront haeving both constant and variable
compononts, This inducws porlodic temperaluro oscillations with amplludes pro-
portional to tho heat crpacity of the notal. Scmo modulation moasuromanis made
on tungsten show a sharp riso in c_ after 2600%, Another mothod (dovelopsd by
0., A. Krayow) moaguras tho thorial conductlivity of the motels by porlodically
1/2
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ITTiE: Hot crackifs of alloys of the system magnesfum-zinc-iirconfum T TR
| N N FY)
"SOURCE: 1IVUZ., Tsvptnaya metallurgiyu_yno. 6, 1964, 104108

4 "
TP AR S rgt 1 5
i 4

HESH

VTOP'IC'TAGSI hot cracking, alloy heat treatment, magnesium alloy, zinc alloy, P
‘zirconium alloy, crystallization crack. i

e R

~ ABSTRACT:  The article 18 devoted to a study of the influence of conposition and
atructure on the resistance to the formation of crystallization cracks in alloys

. of the system Mg-Zn-2r of the ML 12 series. The widely used cast magnesium alloy
‘MLS was also tested for comparison, A measure of this resistance was the plasti-|
.city margin in the ‘solid-11quid state, i.e,, the ratio of the area § between the
curves reprasenting the temperature ‘dependence of the alongation per unit length

~ ‘and linear shrinkage in the briftleness range to the magnitude of this range At ,

It was found that nlloy__M_{.lZ-Z& which had a reojatively high zinc content (6.0%), .
was much more resistant to cracking than Mylz\ 4.2 % Zn). The investigations in-:
dicate that by changing the composition and structure of alloys of the system :

gCardA 1/_2 - o : - _ x
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: Hg-Zer one can substantially decrease their hot cracking, Orig. art. has: 3
~ figures and 1 table. : '

| ASSOCIATION: Kafedra metallovédeniya tsvetnykh { redkikh metallov, Moskovskiy
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.
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| TITLE: Effect of overheating a melt on the concentrated microheterogeneity in
*; aluminum alloys

" SOURCE: Fizika metallov i metallovedeniye, v. 18, no. 6,/1964, 862-868
. L : % ' L
_TOPIC TAGS: alumir_fumﬂalqu\, heterogeneity, overhea@ing\! intercrystallite liqua-
“tion, aluminum chromijufn alloy, -aluminurn magnesium %Iloy, aluminum mangan- |
' . ﬁ_ N R

eﬂalloy

! 28

ABSTRACT: The effect of the initial overheating tempgrature on the composition%
i of the central and peripheral portions of solid solution'micrograins, on the de- |
gree of intercrystallite lquation, and the amount of eutectic, Auﬁs studied in bi-
- nary alloyé of aluminum with 2 and 5% Cu, 10% Mg (+0, 05% Belto protect against i - -
‘ oxidation)and 1, 5% Mn. The composition of the central portion of the solid '
. solution micrograins did not change with increasing initial overheating tempera- .
| ture (680 to 900C), but the concentration of the Cu Td Mg in the peripheral layers T
, % _ ‘

Clcerd 1{2

e R i N eI
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‘1 increased (Mn remained constant) producing an increase in the experimentan)’r(fixﬁ-_ -
“i+ed degree of intracrystallite liquation. Increasing the overheating of the melt g
.| extended the boundary portion of dendritic cells enriched in the alloying element |
; and decreased the amount of heterogeneous excess of the eutectic. Thig effect on |
/i the characteristics of dendritic liquation was intensified in systems with small f
{

‘| distribution coefficients (k 1). It was more noticeable in the Al-Cu systems

"i than in Al-Mg, and in Al-Mn there was no change in the amount of the eutectic. |
-1''IN, 8. Novikove participated in the experiments." Orig. art. has: 5 figures and !

‘1 equation A
-ASSOCIATION: Mosgkovskiy institut stali i splavov (Moscow Institute of Steel and | ..

_Alloys)
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Technologica. develooments and the objectives of metrolcgy. lza, tekh.
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TITLE: High-temperature thermomechanical troatmont of titanium alloy VT15 / g/ \

1Y z
SOURCE: AN SSSR, Ipstitut pmatallurgii. Metallovedeniye logkikﬂ7splnvov (Motallog-
raphy of 1light alloys)s Moacow, Izd-vo Nauka, 1965, 145-150
‘VT1§ titanium alloy

titanium alloy /

The effect of high-temperature annealing on the pmechanical properties of
alloy VT15 was investigated, The investigation supplements the results of G. M.

Tarasenko and S, G. Glazunov (Metallovedoniye 1 tornicheskaya obrabotka, 1963, Ho.
str. 3). The tensile strength and microstructure of the specimens were studied as

a function of the degree of deformation at various temperatures (750—-10000). The \
ate of cooling on the mechanical prop-

of fects of air and water quenching and the r
artias of the aspecimens wore also studied. Tho experimental resulta are presented
of alloy VT15 incroase3 its mechan-

graphically (see Fig. 1), High-temperature aging
It is suggested that the increaso in the mechanical properties

TOPIC TAGS: solid mechanical property,

' ABSTRACT:
2,

jcal properties.
is directly dependent on the grain gize of the alloy. /
i f
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AUTHOR; ‘Novikov,* f.I.‘; Navik, F.8, l{(o
TITLE: Work requ.ir'e& to producé- cracks when deforming alloys in the solid-liquic| state

. SOURCE: }YUZ.“Chcmaya metallurgiya, ne. 1, -1965, 124-120

TOPIC "TAGS: semiliquid al_lgy‘, semiliquid deformation, semiliquid eracking, erack.

orr—

formation, aluminum alloy 7/7

, H

* ABSTRACT: ‘In a certain temperature range of crystallization {or melting), primary
crystals form.a gkeleton containing the liquid phase, In many industrial procesges the
resistance to destruction of an alloy in such a state is of paramount importance. Forma-
tion of cracks in a golid-Hquid a oy during deformation is duo to decreased adsorptive
strength (P.A. Rebinder effect}.\S Because of an unsatisfactory setup in earlier tests to
determine the surface energy at the crystal/molten metal interface, the authors propose
2 new method of surface energy 9et mination. Since direct measurement is impossible,
it is sugyested that thed” gol-liq gz gol-gol relation be determined from the form of

the diV!dinﬂ boundﬂ.ﬁﬂn nf thooan' nhae o ...
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&
can be meaaured metallographically, The suriace energy of two adjacent crystals
(G golg 01) baing known, it ia easy to calculate the work required for the formation of

2 crack between crystals whose faces are wettod with the melt:

o A = 201--1(‘ -— "r-r =2 Jey !

L,
costy2 -/

Tke experimehtal work to illustrate the above metiod consisted of melting aluminum
alloys containing 5% 8n, 2% 5i and 6% Cu, homogenizing them for 50-70 hrs. at
tcmpel atures equal ta 0. 9 of the m.p, thcn quenching them from the solid/liquxd smge.

.p P
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AUTHOR: Hovikov, z. I.; Shashkoy n. p.,
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1,55
TITLE: Change* of physical properties of metallic compounds during transition from

bggtt;g(to plastic behavior -

SOURCE: AN SSSR. Doklady, v. 164, no. 2, 1965, 307-310

TOPIC TAGS: copper, silicon, aluminum, magnesium,tin, nickel, germanium, metallic .o
pound, copper silicon compound, copper aluminum compound, eluminum magnesium compound,
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maximum resistivity. The temperature of transition to ductile behavior varies, de-
pending on the stress state. For CusS{ this temperature wes 530C, 550C, and 620C
for compression, bending, and tension, respectively. The resistivity of this com-
pound begins to drop at temperafures asbove 500—~520C. Vacuum degassing of the CugSi
‘melt lowers and water vapor blowing increases the NDT temperature as well as the
‘temperature of the beginning of the drop of resistivity and thermel emf. Similer
observations were made in other compounds. Thus, the transition to ductile behavior
takes place within a relatively narrow temperature range and is due to metgllization
of intermetallic bonds and the increase of free electron concentration. Orig. art. .
has: b rigures and 1 table. . [uo]
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Ta Moskavarty fratitul sta’ ! L spiavav,

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137430002-0

B Y R L T P R s A SIS S EL i - '

NOTTRQY, 1.3., prof.; NOVIK, F.s.
Effect of the rate of tenainn on the rl
alloys in the solid-11quid gtate,
mete 8 no,4:130-133 165,

1atizity of aluminue
lzv, vys, ucheb, 2V, tsvet,
(MIRA 18:0)

1, Kafedra metallovedeniya tavetnykh, redkik: 4 radiscakt fvnyk)
metallov Moskovskogo tnstitutn etali i splavey, I
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Problems 1n the manufactire ~f secierifin ingtruments, Vest, AN SS

35 no,£13-20 Je V45, (MIRA 18: é

R
)

1. Glavnyy konstruktor Spetsiai'noge konstruktorskogo byuro
analiticheskogo pritorostroyeniya (for Pavlenko)., 2. Chleny-
korresponder.ty SSSR (for Novikov, Vaynshteyn). 3. AN Kirgizskoy
SSR (for Shunmilovskiy), )
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TITLE: Major trends in the deveiopment of Metroiogy tor the next five years
SOURCE: iameritel'naya tekhnika, no. 1, i966. 3-5
TOPIC TAGS: metrology, measurement, scientific s%handard

ABSTRACT: .,ur tres. < e ac. o nent of Soviet metrology for the e
years are outhined. It is scen from the two tables of relative errors in the repro-
duction of fundamental and derived measurement units presented that only the
stanaards of mass, temperature, inductance, capacitance, and density meet
today's requiremcnts of accuracy. All other standards need more accuracy, and
some standards (temperature, force, pressure, density, viscosity) need ccnsider-
able broadening of their ranges, Well-known new devices (molecular clock
nuclear clock, ctc.) are Lriefly described. Adoption of atomic standaras 15
recommended oniy for those units of measurement where the now standaras would

Card i/¢ UDC: 389.0.001. 14
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)
vield either essential gain in accuracy Or in range broadening {the nucicar mass
basis does not seem to be promising). Two years ago, there 'vere six metro-
logical institutes in the SSSR, now, nine; their staffs increasca threefo.s. Three
major trends of metrological development are indicated: (1) Development of new
atomic standards (current, magnetic-field intensity, etc.): {2, Precision
measurement of paysical and chemical characteristics of varnous rnater.a.s anc
studying of special or extreme ntates of materials; (3) Developing methoas four
isolating and measuring weak signals from strong noise background., A tilate
Service of Standard Data'* on various materials is being organ.zea in the .~oR
Thermodvnamic properties of solid and liquid materials at hagr temperat.ous
fnver 30UUC) are being stuuied in the All-Umon Scientific Researca Phuysioo-

_Tuecnnical and Electromic Meaduremenls; a peciliarily has been Giscovere ©on 0

Letavior O Lhe isochorous heat capacity in the phase-transitio. region. .t v
expected that during the next five years, the accuracy of time, [requency i«
length stundards will be considersbly enhanced and other (brieflly mentione«d)
metroiogical developments will take place. Orig. art. has: 2 :ables.
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