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o SOV /137-58-11-23400
On the Effect of Heating and Cooling Rates (cont.)

heating ( ~50°C/hr) to a temperature of 1000- 1200°C, the intensity of the TR and
the magnetic characteristics 6f the steel were quite high; similar TR and properties
were obtained at greater rates of heating only within certain narrow temperature in-
tervals which varied for different smeltings. It is noted that the rate of cooling has
little effect upon the properties of a steel; however, rapid cooling of specimens
results in considerable specific losses during subsequent aging of steel at a tempera-
ture of 100°. Optimal soaking time or the optimal rate of drawing was established
for the maximum annealing temperature in continuous and intermittent furnaces. The
mechanism of the formation of the TR is also discussed.
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr I, p 222 (USSR)

AUTHORS: Druzhinin, V.V., Kudryavtsev, I.P.

S t—

TITLE: On the Dispersion of the Recrystallization Texture in Cold-rolled
Electrical Steel (O rasseyanii tekstury rekristallizatsii v kholodnoka-
tanoy elektrotekhnicheskoy stali) .

PERIODICAL:‘ Metallovedeniye i termoobrabotka. Moscow, Metallurgizdat, 1958,
pp 88-94

ABSTRACT: Optical methods were employed in studying the degree of com-
pleteness of recrystallization texture (DPRT) in production batches
of steels E310 and E330. It was established that the DPRT affects
the magnetic properties of steel. Specimens possessing high magnetic-
induction characteristics exhibited a high DPRT in the planes (110)
[100], the [ 100] plane in the plane of rolling deviating from the
direction of rolling by % 5°; specimens with poor magnetic properties
exhibited a {100) [100] texture rotated by * 10-15° within the plane of
rolling.

A.B.
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LUTHORS: Druzhinin, V. V. and Kurennykh, L. K. SOV/126-6-1-4/33
\_—__-_—-—-_.‘——-—__—-‘_\

SITLE: On the Influence of Scale on the Magnetic Properties
of Hot Rolled Electricel . Steel (K voprosu o vliyenii
okaliny na magnitnyye svoystva goryachekatanoy
elektrotekhnicheskoy stali)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958 Vol.6. No,1l.
pp 40-45 (USSR)

ABSTRACT: The increase of the specific loss for an induction of
10 000 Gauss is insignificant (a few percent) , whilst
at 15 000 Gauss it is appreciable (over 5 to 10%) and
this phenomenon is explained by Spuner, T. (Ref.2) by
the differing permeability or the scale in medium end
gtrong nagnetic fields, However, direct investigotione
of the magnetic properties in such steel have not been
carried out and, therefore, this was done by the author-
of this paper. The authors have chosen sheets of
unpickled dynamo and transforuer steel gfter the noral
process of rolling and annealing at 850°C; from each
sheet strips of 250 x30 mm welghing sbout 1 kg were cut,

, After testing the mechanical properties, the scale wes

Card 1/4 removed by pickling in a 20% sulpburic acid solution %o
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On the Infinence of Scale on the Magnetic Properties of Hot
Reolled Electrical Steel

which common salt was added which stopped almost entirely

the dissolution of the metal itself (less than 2 grams),

The specific gravity of the pickled and the unpickled

steel as well as of the scale and also the Si contents

of the respective steels are entered in Table 1. The

magnetisation curves without scale, with scele and of

the scale itself are graphed in Fig.l for dynamo steel

and .n Fig,2 for transformer steel, Fig.? gives the

hysteresis loop for dynamo steel without and with scale;

the change of the total specific losses znd the

hysteresis losses during pickling of electrical steel

are entered for four specimens (Si contenta 1 to 4%)

for 10 000 and 15 000 Gauss in Table 2, Table 3

contains data on the thickness and the specific electric

resistance of the scale of electrical steel (1 and 4% Si).

The obtained results lead to the following conclusions:

1) In the investigated sheets of hot rolled dynamo and

transformer steel the decrease in the spegific welght

due to the presence of scale is 0.06 g4cm , the specific
Card 2/4 weight of the scale itself is 7.0 g/cm” for dynamo stecl
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On the Influence of Bcale on the Magnetic Properties of Hot
Rolled Electrical Steel

and 6,0 s/cm3 for transformer steel.

2) The permeability of the scale in weak magnetic fields

(up to 0.2-0.% AT/cm) approaches that of steel whilst

in medium snd strony fields the permeability of she scale

ig considerably lower than that of stcel., The B5OO of i+~

gscale amounts to 14 000 Gauss for dynamo steel

and 9 000 Gauss for transformer steel.

3) Reduction of the full specific losses due tc pickling

is insignificant at 10 000 Gauss (0.10 W/kg for dynamo

steel and 0.05 W/kg for transformer steel) and is due

predominantly to a reduction in the eddy current losses.

The reduction of the full specific losces at 19 000 Gavur

is greater, 0.5 to 0.8 W/kg for dynamo steel and

G.2 to O.4 W/kg for transformer steel and is due %tc 3

reduction in the hysteresis losses as well 2s to 2

reduction of the eddy current losses. The reduction in
Card 3/4 the hysteresis losses as a result of pickliing is cauced
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On the Influence of Scale on the Magnetic Properties of Hot
Rolled Electrical BSteel

by the reduction of the maximum magnetising field and
not by reduction in the coercive force.

There are 3% figures, 3 tables and 6 refererces, 5 of
which are Soviet, 1 English.

ASSOCIATION: Verkh-Isetskiy metallurgicheskly zavod
(Verkh-Isetsldy Metallurgical Works)

SUBMITTED: November 1, 1956,

Card 4/4 1. Steel--Scale 2. Steel--Magnetic properties
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SOV/110-58-7-7/21

AUTIIOR: Cand. of Phys.lath.Sci. Zubov, Yu.Ye.,
Engineer, Kozhurov, A.A., Engineer and ﬁrofezsor Yanus,
R.I.

TITLE: An apparatus for measuring the specific losses and

magnetic¢ induction of whole sheets of clectrical steel
(Apparat dlya izmereniya udel'nykh poter' i magnitnoy
indutsii elektrotekhnicheskoy stali na tselykh listakh)

PERLODICAL:Vestnik Eloktropromyshlennostl, 1958, Nir 7, pp 24-28
(USSR)

A3O0THACT: it present the principal method of determining specific
losses and wmuynztic induetion in cleetrical sheet steel
is by the Epstein apparatus, vhich suffers from a number
of disadvantages. The losses of the stecl nay be
increased by wori-hardening when the strips are cut or
reduced by stress reliof. The method is rather unreal
because tho strips are much narrower than those used in
practice nnd finally the tests waste a cood deal of
taterisl. Therefore, in rocent years atterpts have been

. made 1n the USSR and abroad to develop accurate and qulck

Card 1/5 nethods of testing whole sheoets of steel. It is a
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An apparatus for measuring the specific losses and magnetic induction of whole
sheets of electrical steel

Card 2/5

reguirenent of standard GOST-802-54 that one sheet shalil
b tolien from cach ton of steal but not less than 4% sheets
per bateh. It is, therefore, nore convenient to test
sheets four at a time rather than singly, and equipment
2as been desicned accordingly. IT there arce more than
Tfour sheets to be tested the cuality of the steel is
cvaluated with a coercivity meter. The coercive force

is determined on all the test sheets since it is
rroportional to the hysteresis loss. TFor final
ovaluatlon of the qu:lity of the stecl, four sheets are
talen, two of whieh have the minimuw and two the maximum
coercive force as specified in standard GOST-802-54 for
the Epstein apparatus. The construction of the apparatus
is then described. It is intended for sheets of 1200 x
750 ma, The length of 1200 is what remnins from the
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sheets of electrical steel

standard sheet after two piecas have betu cut off for the
standard mechanical tests. The sheuus are mounted in two
solenolds, arranged one above the other as shown in Fig 1.
Tho solenoids are 40 ma shorter than the sheets. At the
onds of tiae solenoids there are armatures vhich form a
closed mapnetic circuit with the shects. To ensure good
mignetic contact, each armature consists of twelve
sections pressed on by springs. A general view of the
apparatus is shown in Fig 2. 4#s butt Joints are used
there is no need to press the sheets flat. Each solenoid
has 600 measuring and magnetising turns uniformly
distributed over the length. The specific losses are
measured by an absolute watt-meter method using a special
low-power-factor vattmeter. The formula used for
caleulating the losses is explained and the significance
of the various connections is considercd. The estimated
errors of the method are discussed in some detail. The
distribution of magnetic induction along a sheet 1s

Card 3/5 plotted in Fig 3 and the influcnce of insulation between
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An apparatus for measuring the specific losses and magretic induction of,{dhb-ie
sheets of electrical gleel

shects on the specific losses in steel are glven in
Table 1. It is considercd that the accuracy of the
determination of losses in the apparatus is about the
same as in the Epstein apparatus. Comparativ~ tests were
made between the Epstein apparatus and the new one, wvith
the results given in Table 2. Values are sometines
somewhat lower uvith the Epstein apparatus, apparently
because of the relief of stresses in the steel on cutting.
The way in which the equipment 1s uscd at the steelworks
is describad. The extent of the differences between the
losses detormined in the old and new apparatus on 450
gamples is given in Fig 3. On 94 of the samples
agrcement was within 3% at 10 kilogauss. The agrecuent

- rd 4/9 vag not quite so good at 1% lilogauss. Certain
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sheets of electrical steel '

difficulties way be met in testing hot-rolled steel
because the anisotropy of the regncilie prorerties varies.
This is not so imrortant with cold~-rolled steel because
Lhe mignetic properties are guaranteed only in the
direction of rolling. The complete testing tine is § - 7
minutes. On the basis of six months' experience the
method is recommcnded for general use. There are 3

Card 9/5 tables and 3 figures.

SUBMITTED$ January 18, 1958.

1. Steel--Testing equipment 2. Eiectrical equipment--Design
3. Solenoids-~-Applications
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SOV/110w59w5~11/25

AUTHOR: pruzhinin, V.V.. Candidate of Physical Mathematical
Sciences

TITLE: On the Procedure for Determining the specifis Loss of
Cold-Rolled Transformer steel (O metodike opredeleniya
udelinykh poter’ kholodnokatanoy +transformatornoy stali)

PERIODICAL:Vestnik elektropromyshlennosti, 1959 Nr 55 PP 41-43 (USSR)

ABSTRACT: When the Fyatte - apparatus 1is used to determine iren
loss in low-lo.. steel, the result 1is affected by work:
hardening of the samples during cutting., The new

standard GOST 802-58 requires that before samples of
cclderolled steel are tested on th. Wuz..o" ipparatus
they should be heat-~treated at a temperature of 750 to
800°C for two hours in a suitable atmospheie. It is
assumad that the raduction in loss that o~curs 1is due
only to relisf of work-hardening preduced during cutting
of the specimens. This articlz shows <hat thers are also
structural changes in thes steel during the heat.-treatment
and that they contribute to ths reduction in the losses.
The reductions due to reliaf of work-hardsning and those
card 1/3 due to other structural changes were separated in the

-
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On the Procedure for Determining the Specifi: Loss of Cold-~Rolled
Transformer Steel

following way. Samples were cut for the Lomen test
and their losses determined. Then they wer2 h.at-
treatad at 750°C for two hours and the losses rs--determined.
Next strips about 1 mm wide were cut off tach edge and the
losses determined a third time with due allowance for the
change in weight., The difference between the first and
second loss-determinations is the total reduction in
losses caused by heat-treatment: the difference between
the third and second determinaticns is the in:rease in
the lcsses caused by work-hardening during shearing of
the edges. It will be seen from the results of
measuremants on nine samples of cold-rolled steel given
in table 1 that in samples with low lcsses (less than
0.7 W/kg) nearly all the change in loes on heat..*reatment
is due to removal of work-herdening. Hcwever, in sheets
with losses greater than 0,7 W/kg the resdu:ztiom in loss
on heat-treatment may be twe or three times that ~aused
by werk-hardening. This differen:: nuat b2 attributed
card 2/3 to structural changes in the steel acsompanied by reduced
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Transformer Steel

hysteresis loss and ccercive force (see tabls 2). It is
explained that these changes ave Principally asscciated
with further detarbonigation ¢f the samples andg with the
relief of remanent stresses left in the shesat after heat-
treatment, The pPresence of remanent 8tress in the
sheets may be demonstratad by cutting them along the
direction of relling, which Semetimes reduces the lcsses
and coercive force ag will be sesn from the regults
given in tablas 3 which also 8ive loss rasylts on narrow
specimsns, It ig toncluded that Vo« - tes* regults on
annealed samples of ¢¢ld-rolled steel can give very
misleading results and that it <s bast t¢ maks lossg-
determinaticns on whole sheets, Thara are 3 tanles and
1 Soviet reference,

SUBMITTED: 6th Ccotober 1958
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AUTHOR: Druzhinin, v, v, S0V/126-7-2-18/39

TITLE: ’Aniaoﬁrop{ in the Brittleneas of billcon Sheet Steel
(Ob anlsotropiy khrupkost i listovoy kremnistoy stali)

PERIODICAL: Fizika Metallov i Lietallovedeniye, 1959, 7ol &, Er 2,
Pp 278-283 (USSR)

ABSTRACT: Silicon embrittles steel. Itg action is enhanced by the
influence of the carbide phase (Refs 1-3) and of temper
brittleness (Ref 4)., As the crystals of steel used for
electrical burposes are more or less orientated, then
owing to anisotropy in the mechanical properties of
monocrystals of siliceous ferrite, there must also exist
anisotropy in brittleness, No data Tegarding such aniso-
tropy in brittleness for the above steel are available,
‘Steel for electrical purposes isg hot-, as welil as cold-
rolled, The orientation of crystals of hot-rclled steel
is weakly preferential, and that of cold—rolled, strongly
preferential, g the determination of the crystallo-
graphic texture of hot-rolled stee)} breseass considerable
difficulties, the author used an indirgct, magnetometric

Judged from the

€5 obtained for g
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Anisotropy in the Brittleness of Silicon Sheet Steel

disc-shaped specimen., If the curve takes the shape of
that shown in Fig 1, then the crystals of ordered
orientation will be orientated as shown in Fig 2. If the
mechanical moment curve is similar to that shown in Fig R
then the orientation of crystals will be as shown in
Fig 4. The first type of texture is expressed as (100),
110], and the second as (110), [100]. At a (100), [110}-
type of texture, thedtllo grain diagonals of textured
crystals are situated along, and at right angles to, the
rolling direction; at a (110), [10¢] - type of texture, the
QOI-_} axes are disposed along the rolling direction, and
e %?.é] axes at right angles to it, The texture of hot-
rolle ynamo steel 1s more pronounced than that of
transforumer steel, and is more complex., Tre harmonics A,
and A, can be used to evaluate any change in texture,
For e?tample, the amplitude of A, for a (100), 610] ~-type of
texture must be zero, and A, must have a positive value.
As A, decreases and A, increases, the texture will

Card 2/4 increasingly tend to change to the (110), [1053 type. The
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texture, which in hot-rolled dynamo steel attains approx-
imately 2%, can be quantitatively evaluated from the
mechanical moment curves. In cold-rolled transformer steel
the crystals having a preferred orientation of the type
(100), [100] occupy 70-90% by volume of the total number of
crystals, ~ Sheets of steel from industrial batches were
used for the investigation, Where required, discs for the
determination of the crystallographic texture were cut out
from the same sheets. In the case of cold-rolled steel,
part of the investigation was carried out on monocrystals
specimens, In Table 1, data on the dependence of brittle
anisotropy on crystallographic texture in specimens of hot-
rolled dynamo steel are given., In Table 2, data on brittle
anisotropy in specimens of hot-rolled transformer steel gre
given., In Table3 data on the number o bends (through 90°)
for transformer steel specimens cut out along the rolling
direction at right angles to it, with amdwithout carbide
inclusions, are given, In Table 4, data on the brittle
anisotropy in polycrystalline specimens of cold rolled steel
are given, In Table 5, data on the brittle anisotropy in
specimens of cold-rolled transformer stecel are given, As a

Card 3/4 Logult of the above experiments, the author has arrived at
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the following conclusions:
1. An anisotropy in brittleness exists in cold-rolled, as
well as in hot-rolled, steel.
2, In hot-rolled dynamo steel, a direct relationship exists
between the anisotropy in brittleness and _the texture of the
steel, For specimens having a (110)2 100} -~ type of texture,
the number of bends through 90° possible along the direction
of rolling is twice that at right angles to it.
3. The number of bends possible for cold-rolled transformer
steel specimens, cut out at angles of 0 and 55° to the
direction of rolling, is 2.5 - 4 times greater than for
specimens cut out at right angles to the direction of
rolling, The difference in the number of bends for
specimens, cut out at angles of 55 and 90~ to the direction
of rolling, is proportional to the distances between the
cleavage planes. There are 4 figures, 5 tables and
5 Soviet references,

ASSOCIATION: Verkh-Isetskiy metallurzicheskiy zavod (Verkh~Isetskiy
Metallurgical Flant)

SUBMITTED: December 9, 1957
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1. Verkh«Igetskiy metallurgicheskiy savod,
(Sheet stesl—Testing)
(Steel-~Brittleness)
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AUTHORS ¢ poroshek, S.I. and Dggzhigxn.uv.v-
TITLE: Components © Core Losses and Magnetic Permeability of

pynamo steel\Alloyed with Phosphorus d

PERIODICAL: Fizika metallov 1 metallovedeniye, 1959, Vol 8§, Nr 6.
pp 892-895 (USSR)

ABSTRACT: In soviet-made dynamo steels conforming to GOST 502-58
(types E 11, E 12, E 13, E 21 and E 22) hysteresis
accounts for most of the core losses. poroshek has shown

that alloying with phosphorus is known to reduce core
losses bY increasing grain size and resistivity and
changes the gamma—range so that high—temperature treatment
can be used (Ref 3). In the present investigations the
components of the core losses of dynamo steel (1.8% si,
0.03% C) containing 0,03, 0.06, 0.12 or 0.36% P were
studied. 0.5 mm thick sheets made by forging and hot
rolling from 35 kg induction-melted billets, as at the
'Verkh—Isetskiy works, were used. 250x 30 x 0.5 mn plates,
assembled in kg packets were vacuum anneaied at 850, 950,
1050 or 1150°C for 4 hours and then cooled in the furnace
and tested. coercive force ijg shown as functions of

Card 1/3 phosphorus content in Fig 1 for annealing temperatures of 14/
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Components of Core Losses and Magnetic Permeability of Dynamo Steel
Alloyed with Phosphorus

Card 2/3

850, 950 and llSO%J(GuWBl 1, 2 and 3 respectively);

each curve falls with increasing P-content, the slopes

of curve 3 being appreciably less than those of the
others; for a given P-content the coercive force
decreases with increasing temperatures. The number of
grams perv mmg. resistivity, total core losses and its
components are shown in Table 1 for 0.03% P steel annealed
at 850, 950 and 1150°C. Tables 2 and 3 give corresponding
data for different P-contents and annealing temperatures
of 850 and 1150°c respectively. Increasing phosphorus
content lowers the hysteresis losses on account of
increasing grain size, and eddy-current losses on account
of increasing resistivity, Fig 2 and 3 show, respectively,
the initial and maximal magnetic permeabilities as
functions of phosphorus content, for 850, 950, 1050 and
1150°c annealing temperatures (curves 1, 2, 3 and 4,
respectively): both permeabilities rise with increasing
phosphorus content; in Fig 3 curve & lies below curve 3,
but otherwise permeability at a given P-content increases
with increasing annealing temperature. There are
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Alloyea s o Fhosohooss 8 and Mégnctic Permeability of Dynamo Steel
3 figures, 3 tables and 9 Soviet references.

ASSOCIATION:Ural'skiy nauchno-issledovatel'skiy institut chernykh

metallov (Ural i
Motales (Ural Scientific Research Institute for Ferrous

Verkh-Isetskiy metallur
Metallurgical Works)

SUBMITTED: June 17, 1959 ‘4/

gicheskiy zavod (Verkh-Isetskiy
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25(6), 24(3) S0V/32-25-4-20/11
AUTHOR: — szhinin, V. Vo
TITLE: The Form of Samples for the Determination of Magnetic Charac-

toristics of Electrotechnisal Steel (O forme obraztsov dlya
opredeleniya nagnitnykh kharakteristik elektrotekhnicheskoy
stall)

PERIODICAL: Zavodskeya Laboratoriya, 1959, Vol 25, Nr 4, pp 429-433 (uUssR)

ABSTRACT: For tests of specific losses (SL) on narrow metal strips which
are carried out to judge the SL on whole plates accordirg to
COST 802-58 for steels E 310, E 320, E 330, and E 370, a gecond
tempering of the narrow gtrips is added. Problems in connection
with this standsrd method for tests of electrotechnical steels
are described in the present article. In the chapter on the
form of samples for steels destined for the manufacture of large
magnet conduotors it is pointed out that, on one hand, an in-
crease in the SL is caused by the cold hardening (of the cut-
ting process) in cutting the plates into narrow strips; and on
the other hand, a decrease in the SL is caused by the slackening
of the elastic residual tensions of first order. The larger the

Card 1/3 distance resulting from cutting, the more will the SL values
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The Form of gamples for the Determination of Magnetic Characieristics of
Electrotechnical Steel

change {Table 1). The gecond tempering of the cut metal strips
prescribed by GOST 802-58 causes & decrease in the losses with
reference to the cold hardening of the borders, &S well as &an
additional decarbonization and a slackening of residual tensions
(as compared #ith the whole piece of sheet metal). The increase
in the loases by cold nardening is 0.05-0.08 watt/kg, while the
decrease in the losses by the hardening attains 0.1502.18 watﬂkg
(Table 2, values for 8 types of steel), while a gecond tempering
of the whcle plates (at 750-800°) practically does not reduce
the S (Table 3, values for sheet metal and metal strips of 6
types of atesl)s On account of this the SL values for electro~
technical steels %o be uged for large magnet conductors must
absolutely be jetermined on whole plates. Equaelly good con-
ditions as are obtained with the apparatus according to Epstein
can be obtained by the magnetization of four metal gheets which
are superposed petween two solenoids and are joined with each
other at the ends (Fig 1). The determinations of the Sk and of
the magnetic induction (according to § 37 in GOST g802-58) are at
present carried out on metal sheets as & w#hole or cut in two
Card 2/3 halves,by the Verkh-Isetskly metallurgicheskiy zavod (Verkhe
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The Form of Samples for the Determination of Magretic Characteristics of
Electrotechnical Steel

ASSOCIATION:

Card 3/3

Isetskly fetallurgical Works). Table 4 indicates values of the
magnetic induction on ring samples of two steel types destined
for small magnet conductors, after wne stamping and a second
tempering in different agents. The difference of the values of
magnetic induction at hardening in different agents isa 20~30%.
The values of permeability of a transformer steel before and
after a second tempering (at 600-750°) in an oxidizing agent
differ by 2-3 times (Table 5, values for ) steel types). It is
recommended to establish the magnetizing curves of the steel
types (Fig 2, E 46) E 45, E 46, E 47, E 48 and E}70 at a sample
arrangement in lap joint. There are 2 figures, 5 tables, and
2 Soviet references.

Verkh-Isetskiy metallurgicheskiy zavod (Verkh-Isetskiy Metol-
lurgical Works)
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PHASE I BOOK EXPLOITATION 80vV/5526

Vsesoyuznoye soveshchaniye po magnitnoy strukture ferromagnetikov,
Krasnoyarsk, 1958,

Magnitnaya struktura ferromagnetikov; materialy Vsesoyuznogo
soveshchaniya, 10 - 16 iyunya 195é g., Krasnoyarsk (Magnetic
Structure of Ferromagnetic Substances; Materials of the All-Union
Conference on the Magnetic Structure of Ferromagnetic Substances,
Held in Krasnoyarsk 10 - 16 June, 1958) Novosibirsk, Izd-vo
Sibirskogo otd. AN SSSR, 1960, 249 p., Errata slip inserted.
1,500 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut fiziki Sibirskogo
otdeleniya, Komisslya po magnetizmu pri Institute fizlki metallov
OFMN,

Resp. Ed.: L. V. Kirenskiy, Doctor of Physical and Mathematical
Sciences; Ed.: R, L, Dudnik; Tech. Ed.: A. F, Mazurova.

PURPOSE: This collection of articles is intended for researchers in
ferromagnetism and for metal sclentists.
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Magnetic Structure (Cont.) S0V/5526

COVERAGE: The collection contains 38 scientific articles presented
at the All-Union Conference on the Magnetic Structure of Ferro-
magnetic Substances, held in Krasnoyarsk in June 1958. The ma-
terial contains data on the magnetic structure of ferromagnetic
materials and on the dynamics of the structure in relation to
magnetic field changes, elastic stresses, and temperature, Ac-
cording to the Foreword the study of ferromagnetic materials had
a successful beginning in the Soviet Union in the 1930's, was
subsequently discontinued for many years, and was resumed in the
1950's. No personalities are mentioned. References accompany

individual articles.
TABLE OF CONTENTS:

Foreword 3

Shur, Ya. 8, [Institut fiziki metallov AN SSSR - Institute of
Physics of Metals, AS USSR, Sverdlovsk]. On the Magnetic
Structure of Ferromagnetic Substances 5
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Dtyakov, G, P, [Fizicheskiy fakul'tet MGU - Physics De-
partment of the Moscow State University]. Accounting for
the Domain Structure in the Calculation of Magnetostriction 21

Kirenskiy, L. V., and M. K, Savchenko [Institut fiziki

SO AN SSSR -~ Institute of Physics, Siberian Branch AS

USSR, Krasnoyarsk]. On the Spatial Distribution of the

Domain Structure in Ferromagnetic Substances 25

Druzhinin, V. V., and T. I. Prasova [Verkh-Isetskiy
metallurgicheskiy zavod - Verkh-Isetskiy Metallurgical

Plant]. On the Application of the Powder-Figure Method

to the Study of the Magnetic Properties of Transformer

Steel : ' 29

Kirenskiy, L. V., and I. F. Degtyarev [Institute of

Physics, Siberian Branch AS USSR, Krasnoyarsk]. Tem-

perature Dependence of the Domain Structure in Crys-

tals of Iron Silicide 33
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Zaykova, V. A., and Ya. S. Shur [Institute of Physics <
Metals AS USSR, Sverdlovsk], Effect of Elastic Stresses
on the Magnetlic Structure of Crystals of Iron Silicide 39

Sbitnikova, I. 8., @. V., Spivak, and I. M. Sarayeva

[Physics Department of the Moscow State University].

Temperature Changes of the Magnetic Microstructure

of Ferromagnetic Substances Detected With the Aid of

a Secondary Electron Emission 41

Degtyarev, I. F,, and V. D. Dylgerov [Institute of
Physics, Siberian Branch AS USSR, Krasnoyarsk]. Dynam-
ics of the Domain Structure in Rotating Magnetic Fields 7

Krinchik, @. S. [Physics Department of the Moscow State
University]. New Magneto-Optical Method of Studying the
Domain Structure of Ferromagnetic Substances 51
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Kirenskly, L. V., and V. V, Veter [Institute of Physics,

Siberian Branoh AS USSR, Krasnoyarsk]. Measuring the

Width of the Boundary Layer Between Domains in Ferro-

magnetic Svistances 53

Startseva, 1. Ye., and Ya. S. Shur [Institute of Physics
of Metals AS USSR, Sverdlovsk]. Magnetic Structure of a
Ferromagnetic Material of Residual Magnetization and Its
Change Under the Effect of a Variable Magnetic Field 59

!
Kirenskiy, L, V,, N, I, Sudakov, and L., I, Slobodskoy
[Institut fiziki SO AN SSSR, pedagogicheskiy institut -
Institute of Physies, Siberian Branch AS USSR, Teachers
Institute, Krasnoyarsk]. Temperature Dependence of
Hysteresis Losses in Rotating Magnetic Fields in Iron ,
Silicide Crystals 61

Sudovtsov, A, I,, and Ye, Ye. Semenenko [Fiziko-
tekhnicheskiy in~t AN UkrSSR - Physicotechnical Institute
AS UkrSSR, Khar'kov]. Effect of Domain Structure on the
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Electric Resistance of Iron at Low Temperatures T3

Kaganov, M. I. [Physicotechnical Institute AS UkrSSR,
Khart'kov]. Influence of the Hall Effect on the Resistance
of Ferromagnetic Substances 79

Krinchik, G. S. [Physics Department of the Moscow State
University]. Structure of the Domain Boundary and Dynamic
Properties of Ferromagnetic Substances 85

Telesnin, R. V., and Ye, P, Dzaganiya [Physics Department

of the Moscow State University]. On the Delayed Jumps in
Magnetization 91

Ivlev, V. F,, and V, M, Rudyak [Pedagogicheskiy institut -
Teachers Institute, Krasnoyarsk). Statistical Distribution
of Remagnetization Jumps by Magnitudes 101

Rodichev, A. M,, V, A. Ignatchenko, and N, M. Salanskiy
(Institute of Physics, Siberlan Branch AS USSR, Krasnoyarsk].
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Evaluation of the Magnitude of the Barkhausen Jump 113

Ignatchenko, V. A.,, and A. M, Rodichev [Institute of
Physics, Siberian Branch AS USSR, Krasnoyarsk]. On the
Distribution of Barkhausen Jumps by Magnitude 123

Rodichev, A, M,, N. M. Salanskiy, and V. I. Sinegubcv
[Institute of Physics, Siberlan Branch AS USSR, Krasnoyarsak].
Statistlical Distribution of Barkhausen Jumps by Duration 129

Rodichev, A. M. [Institute of Physics, Siberian Branch AS
USSR, Krasnoyarsk]. Dependence of the Barkhausen Effect on
the Rate of Change of the Magnetic Field 135

Ivlev, V, F,, and V. M, Rudyak [Teachers Institute,
Krasnoyarsk], Measuring the Coercive Force by the
Barkhausen Jump Method 143

Savchenko, M, K., and A. M. Rodichev [Institute of Physics,
Siberian Branch AS USSR, Krasnoyarsk]. Simultaneous
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Observation of the Domain Structure and the Barkhausen
Effect o ' 147
Fodichev, A, M,, and M. K. Savohenko [Institute of Physics,
Siberian Branch AS USSR, Krasnoyarsk]. Mechanical Barkhausen
Effect 1n Monocrystals of Transformer Steel 151

Puzey, I. M., V, M, Lutoshkin, and A, I, Rad'kov

{TsNIIChERMET - Central Scisntific Research Institute

of Ferrous Metallurgyl. Study of the Dynamics of thse

Domain Structure in an Ultrasonic Field 155

Kirenskly, L. V., A, I. Drokin, and V. S. Cherkashin

[Institute of Physies, Siberian Branch AS USSR, Teachers

Institute, Krasnoyarsk]. Effect of Ultrasound on Mag-

netic Properties of Ferromagnetic Substances at Various
Temperatures 165

Cherkashin, V. S. [Institute of Physiocs, Siberian Branch
AS USSR, Krasnoyarsk]. Effect of Rapidly Changing Stresses
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on the Magnetic Properties of Ferrites 175

Dekhtyar, M. V,, and N. M, Kazantseva [Physics Department of
the Moscow State University]. Anomalous Temperature Dependence
and Irreversible Changes in the Magnetio Properties of Alloy
Ni - Fe (50% Ni) - 177
Spivak, G, V., and I. A, Pryamkova [Physics Department of

the Moscow State Universityl. Development of the Electron-

Mirror Method for the Visual Observation of the Domain

Structure of Ferromagnetic Substances ' 185

Spivak, G, V., Ye. I. Shishkina, and V. Ye. Yurasova

[Physics Department of the Moscow State University].

Concerning One Method for the Detection of Magnetic

Inhomogeneities 191

Drokin, A, I., D, A, Laptey, and R. P. Smolin [Institute
of Physics, Siberian Branch AS USSR, Krasnoyarsk]. Thermo-
magnetic Hysteresis of Ferromagnetic Substances at the Points
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Kirenskiy, L, V., A, I, Drokin, and D. A, Laptey [Institute
of Physics, Siberian Branch AS USSR, Krasnoyarskl. Effect of
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Margolin, 8. D,, and I, G, Fakidov [Institute of Physics of
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Kirenskly, L, V., and B, P, Khromov [Institute of Physics,
Siberian Branch AS USSR, Krasnoyarsk]. Study of the Approach-
to-3aturation Law on Monocrystals of Iron Silicide 217

D'yakov, @, P, [Physics Department of the Moscow Stata
Universityl. Current State of the Problem Concerning the
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s/196/61/ooo/011/006/o42

{Sympos ium "Magnetic
Novosibirsk, Sib, otd.

E194/E155
AUTHORS ; Qruzhin&n;mxkxﬁ.,and Prasova, T.1,
TITLE: The use of powder bpatterns to investigate the
magnetic properties of transformer steel
PERIODICAL; Referativnyy zhurnal, Elektrotekhnika 1 energetika,
no.11, 1961, 2, abstract 11p 7,
structure of ferromagnetics"g
AN SSSR, 1960, 29-32)
TEXT Use of the powder

and demagnetisation.
curve the boundaries
was cbserved between

between them,

Pattern method to study transformer
steel showed that in fine-grained sheet steel
5-10 times smaller than in coarse-grained
non-metallic inclusions in the steel causes
additional domains which retard the processes of magnetisation
and also make the domains smaller and —_—
Irregularicy of magnetisation

the grains and within the grains and this

the domain size is
The presence of
the formation of

/

may be one of the causes of increased eddy-current losses in

coarse-grained electrical sheet gsteel,
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7 literature references,

ASSOCIATION; Verkh-Isetskiy metallurgich. =z-d
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I}bstractor's note; Complete translationuz
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18.5710 Ell1/E452
AUTHORS : Druzhinin, V.v, and Ignatpva, G,vV.
TITLE: (Crystallogra hic Texture“and Anisotropy of the Magnetic
Propert:{es_’__?f Hot-Rolled Dynamo Steel |3/

PERIODICAL: Fizika metallov i m
Pp 353-357 (USSR)

ABSTRACT: Druzhinin has previnry
considerable crystallographic texture in hot-rolled

etallovedeniye, 1960, vol 9, Nr 3,

(Ref 1) which can be in elither of two directions. 1In
the present work, the authors have studied this effect
in different sheets from packets rolled in various

ways at the Verkh-Isetsk Metallursical Works (two of the
rolling procedures are shown in Fig 1 and 2; the third
being different in that it did not involve doubling),
Sheets were rolled to a thickness of 0.5 mm from 10.2 in
eleven pbasses, For studying texture, 40 mm diameter

3000 oersted. . “gnetization was effected at varigcus
Card 1/3 angles to the da ‘ection of rolling (Fig 3, 5 and 6 show IV
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moment as a function of the angle for rolling by
procedures 1, 2 and 3 respectively), Anisotropy of
magnetic-induction was studied on 250 x 30 mm strips cut
out at various angles to the direction of rolling: Fig &4
shows magnetic induction as a function of this angle. The
authors conclude that crystallographic texture anisotropy
is due to sheets being doubled during rolling. Rolling
without reversing the texture type is {100y <100); with
reversing it is mainly, {110} (100) with some {;00} (110).
In sheets with a {100 (110) texture, best Properties
are obtained when magnetization is effected at 30 to 45°
to direction of rolling; with the other texture, when
magnetization is effected parallel to this direction,

when the roll-pressure on the sheet is not at 90'. The
authors suggest that further work is needed to elucidate
the mechanism of the formation of different textures, ‘/

CIA-RDP86-00513R000411310010-0"



-0
"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010

69686

s/126/60/oo9/03/006/033
E111/E452
Crystallographic Texture and

of Hot Rolled Dynamo Steel

Experimental rolling of the stee

engincers A.V.Serebrennikov and
are € figures,

ASSOCIATION:Verkh-Isetski

Yy metallurgicheskiy

zavod (Verkh-Isetsk
Metallurgical Works)
SUBMITTED; July 11, 1959 R//
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AUTHORS : Druzhinin, V.V. and Mokrushina, N.I. |
TITLE: Temperature bépendencerof Hystgresis- and Eddy-Current’
Losses of Electrical Steel ‘«P

PERIODICAL:Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4,
PP 498-502 (USSR)

ABSTRACT: The operating range of magnetic cores has extended
considerably not only towards higher temperatures (up to
400%°C) but also towards lower temperatures (down to ~-100°C).
Investigations on the temperature dependence of the
coercive force, the specific losses, the permeability
and the magnetic-temperature hysteresis of this steel
have been described in earlier work (Ref 1 to 3)., 1In
this paper, the results are described of investigations
of the temperature dependence of the individual
components of the iron losses, namely: the hysteresis,
eddy-current and additional losses. The experiments
were carried out on ring specimens (6 cm outer dia,

4 ¢m inner dia, weighing 350 to 400 g) of hot-rolled
electrical steel containing 1 and 3.5 to 4% Si, with

Card 1/4 various ratios of the hysteresis to eddy~current losses.l}//
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Temperature Dependences of Hysteresis- and Eddy-Current Losses of
Electrical Steel

Each layer of the magnetizing and metering coils was
insulated by means of glass-fibre tape and inside each
layer the adjacent turns were not in contact. The total
losses were measured by means of an "absolute" wattmeter
method with an accuracy of 2 to 3%; the hysteresis
losses were determined from the area of the static
hysteresis loop, which was measured by a ballistic method;
for determining the "calculated" eddy-current losses, the
thickness of the rings was calculated by means of known
formulae and the specific electric resistance determined,
At various temperatures, this resistance was determined
using known values of the temperature coefficient of the
electric resistance. The measurement and calculation of
the total hysteresis and eddy-current losses were made
for Bpax = 10000 gauss and f = 50 c/s, The
additional losses were determined by subtracting the
hysteresis-~ and eddy-current losses from the measured
total losses. For obtaining differing ratios of the
hysteresis-to-eddy current and additional losses,

Card 2/4 specimens of differing grain sizes and differing sheet u//
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Temperature Dependences of Hysteresis- and Eddy-Current Losses of
Electrical Steel

thicknesses (0.2 to 2 mm) were used; a total of
10 transformer and 8 dynamo steels were tested. The
changes with temperature in the hysteresis- and
edcy-current losses of dynamo and transformer steels
differ to some extent for the range -80 to +250°C.
The results obtained for dynamo-steel specimens,
0.5 mm thick, and for transformer-steel specimens,
0.35 mm thick, are graphed in Fig 1 and 3 respectively.
In Fig 2, the relative variation of the individual
losses (in percent of the respective 20°C value) are
graphed as a function of the temperature for dynamo-steel
sheet, 1 mm thick. The following conclusions are
arrived at; 1) in dynamo steel (1,0 to 1.2% Si) the
hysteresis losses drop by 10 to 15% and the eddy-current
losses drop by 25 to 35% in the case that the temperature
rises to 250°C; the decrease in the Yadditional" losses
is 30 to 40%; 2) on decreasing the temperature of ,
dynamo-steel specimens from room temperature to -80°C, 1
the increase in the total losses is somewhat more
Card 3/4 pronounced (1.3 to 1,5 times) than in the case of heating

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0

80212
5/126/60/009/0%4/003/033
E111/E435

Temperature Dependences of Hysteresis- and Eddy-Current Losses of
Electrical Steel

to 120°C; 3) for hot-rolled transformer steel, the
variation of the hysteresis-~ and eddy-current losses
for the temperature range -80 to +150°C is within the
limits of accuracy of the investigations; further

increase in the temperature of the specimens to 250°C
brings about a drop in the total losses by 6 to 9%.

There are 3 figures, 1 table and 9 Soviet references.

ASSOCIATION:Verkh-Isetskiy metallurgicheskiy zavod
- (Yerkh-Isetck Metallurgical Works)

SUBMITTED: July 11, 1959 br//
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Repeated annealing of dron forgings made of B45 and E46. Vest.
eloktroprome 31 no.5:41-43 My 160. (MIRA 1338)
(Steel forgings)
(Steel--Heat treatment)
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CHEHEPANOV, V,1.; DRUZHININ, V.V.; KANGAPOLOV, Yu,A.; NIKIFORGV, A.Ye.

Effect of an electric field on the quadrupole lines in the
spectrum of exciton absorption of light. PFiz.tver.tela 3
no,10:2987-2995 0 161, (MIRA 14:10)

1. Urallskiy gosudarstvennyy universitet imeni A,.M.Gor'kogo.
(Crystals-—Spectra) (ExgMns) (Electric fields)
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Heterogensity in the distribution of texture and mtez&l stresses
in the cross-section of a cold-rolled sheet of electrical ateel,
Fiz, met. 1 metalloved. 11 no. 51752-758 My ‘61, (MIRA 14:5)

6 Ural'skiy politekhnicheskiy institut imeni S.M, Kirova i
erkh-Isetskiy metallurgicheskiy zavod,
(Steel—Metallography) (Sheet steel)
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Effect of carbon on the magnetic properties of electrical steel.
Stal! 21 no,51445-448 My '61. (MIRA 14:5)

1. Verkh-Igetskiy metallurgicheskiy zavod,
(Stéel—Magnetic properties)
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nauk, retsenzent; KROTOVA, L.I., red.; BUL'DYAYEV, K.4.,

tekhn. red.,

[(Magnetic properties of electrical steel JMagnitnye svoistva
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319 p, (MIRA 15:11)
(Steel--Magnetic properties)
(Electric enginsering--Matorials)
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_DRUZHININ, V.V.; KAZADZHAN, L,B.; PRASOVA, T,I.

‘ Dependence of additional losses for eddy currents on grain sise
in fine-grained electrical steel. Fiz, met, i metalloved, 13
no.41635-636 Ap 162, (MIRA 16:5)

1. Verkh-Iaetskiy metallurglcheskly zavod, .
(Steel-Blectric properties) (Domain structure)
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. DRUZHININ, V.V.; KAZADZHAN, L.B,

Gompafing the magnetioc ¢haracteristics of electrical steel megqsured
on entire sheets and Epstein strips. Fiz, met, i metalloved, 13 .
no0.43639-640 Ap '62, (MIRA 16:5)

1. Verkh-Isetskiy metallurgicheskiy zavod,
(Sheet metal—Magnetic properties)
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AUTHORS: Druzhinin, V. V., and Prasove, T. I.

TITLE: Dependence of eddy current losses on magnetic structave 57

electrotechnical steel

PERIODICAL: Akademiya nauk SSSR. Izvestiya., Seriya fizichesxavs
v. 26, no. 2, 1962, 276-279

TEXT: The dependence of the eddy current losses on the domain si:ze in
electrotechnical steels with different silicon content was experimentg.iy
examined. The anisotropy of the eddy current losses in ‘textured coli-

rolled steels with different magnetic texture was studied, toc. Exper.-
ments were made with B = 10,000 gauss, f = 50 cps. The eddy losses were
determined from the difference between the power-metrically measured

ovsrall losses and the hysteresis losses as determined from the stati:
hysteresis loop. The after-effect losses were not taken into account

since they are very low in finely grained silicon steel. With _argev 4
grain size the non-hysteresis losses were all counted to the eddy isas<s
The grain size in the specimens was different. Thus, the domain width i

Card 1/3
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the demagnetized state was determined in each case by the powder pattern
method. The domain widths of crystallites of equal dimensions wers

determined at 15-20 grains; their average was taken as the resul:
Investigations with hot-rolled converter steel that an incr-sse< ¢f the

grain surface by 100 times enteils an increase in domain widtir oy % times;

the eddy losses become about twice as high. Consequentiy theve is & J
definite relationship between the eddy losses and the domair #idn of t
converter steel which has a relatively coarse granu’atxc— (50-% gra:
per mn?). Also dynamo steel (1000 grains per mm?) showed & d:stins
dependence of the eddy losses on the domain width. In contras: ¢

statements of various publications this dependence is no® lin-ar 1l
case, but this may be due to the different conditions of pret-estment Th
ani sotropy of the eddy losses was found to be highly ircen1~'t on Ihe
magnetic texture of the steel. American cold-rolied stesi diffev: frog
3330 (E330) steel in a noticeable magnetic texture whi-h mar:<esbs 1de o
in the value of the saturation magnetostriction whnn the s,PL.uﬂ's 1T
magnetizad along the lamination. This difference eads s o4&
difference in the anisotropy of the eddy losses: the Ta?:: ?, :ﬁ;/Eﬁ ¢

) /
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is 2.5 for American steel, but only about 1.5 for E339 steel,
Conclusions; Increasing grain gize ig g possible way of inoroaaing the
magnetic characteristics of eleotroteohnical ateel. Such procedure wi)y
promote hagnetization whioh will entail inoreuge in bPermeability gng
deorense in goercive force, Broadening of the domaing with inecreasing
grain size leads to a deorease in the hysteresis losges and increagse ip
eddy losseas. The most favorable grain size is such at which the sup of
hysteresis ang eddy losses attaing a ninimum, K, M. Polivanov (Ref, 2,
Izv, AN SSSR, Ser. fiz., 12, no, 2, 98 (1948)) is mentioneqd. There are
2 figures, 2 tables, and 7 references: 4 Soviet and 3 non-Soviet, The
three references to English-lauguage publications reaq as follows:
Williams X,, Shockley B., Kittel C., Phys. Rev., 80, 6 (1950); Pry R, H.,
Bean C. p,, J. Appl. Pays., 29, no, 3y 532 (1958)7 Hu H., Wiener ¢,,

J. Appl. Phys., no. 4 (1959),

ASSOCIATION: Verkh-Iaetskiy metallurgicheskiy zavod (Upper Iget!
Metallurgica) Plant) '

V<
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DRUZHININ, V.V,, kand,fiziko-matematicheskikh nauk; KURSINYXH, L.E., inzh,

T e
Comparison of the magnetization ourves of elesctrical engineering
stecl obtained from a.c, and d.z. fields. Elektrichestvo no.4:
67-70 Ap 162, (MIRA 15:5)

1. Verkh-Isetskiy metallurgicheskly zavod,

(Electric engineering--Materials)
(Steol—Magnetic properties)
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DRUZHININ, V.V,
Measuring specific losses and the magnetic induction aocording
to gtate standard 802-58 in entire and half sheets. Trudy inst. Kom,
stapd. mer 1 izmy prib no.64:81-84 ‘62, . .- (MIRA 1645
(S8heet steel—Magnetic properties) (Magnetic measurements
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DUNAYEV, F.N.; KALININ, V.M.; DRUZHININ, V.V.

e,

Longitudinal and transverse magnetostriction of iron-silicon
steels, Fiz. met. 1 metalloved. 15 no.53652-657 Wy '63.

: (MIRA 16:8)
1, Ural'skiy gosudarstvennyy universitet im, Gor'kogo i

Verkh-Isetskiy metallurgicheskiy zavoed,
(Iron-silicon alloys-—Magnetic properties)
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BTl 1Jelc)  ID/AT
ACC NRi AR6016169 SOURCE CODE: UR/0058/65/000/011/D003/D003

mfmons: M&whm. Yu., N.; Men’, A, N,; Heysh, V, Ye,3 Nikiforov, |

A. Ye.,; Cherepanov, V. I,

T : 2/ _

“| TITLE: Contribution to the theory of energy spectra of paramsgnetic ions in certain

MML 21 - | . _ 37
,BOURCE: Ref. zh, Fizika, Abs, 11D16 o /5,

| REP BOURCE: Tr. Komis. po spektroskopii. AN 888R, t. 3, vyp. 1, 196k, 5148519
‘1 TopIC TAGB:V paramagnetic ion, spectrum y 10N EREQCY

“t+*ABSTRACT: Calculations are presented of the energy spectrum of a paramagnetic ion
|:dn & crystal with spinel structure in the approximation of the average intracrystal-
.| line field. It is shovn that allovance for the field due to the second and farther

| neighbors can exert an appreciable influence on the interpretation of the spectra

| of such ions. Quantitative calculation results are presented for Cr?* in MgAl,04
and experimental data on this ion. [Translation of abstract]

| 8uB copE: 20 |
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" ACCESSION NR: AP4043396 - §/0181/64/006/008/2547/2549 -

" AUTHORS: Druzhinin, .V. V.; Cherepanov, V. I.
, " s 6 i :
- pITLE: Use of the method of irreducible tensor operators and frac- -

" tignal parentage coefficients for the calculation of the energy
 spectrum of an ion in a crystal. _ : ' '

. | GOURCE: Fizike tverdogo tela, v. 6, no.. 8, 1964, 2547-2549

TOPIC TAGS: crystal structure, irreducible tensor operator, Clebsch L
.*Gordan coefficient, fractional parentage coefficient, atomic spec-
trum, lonization spectrum '

. ABSTRACT: . The ion is assumed to have a configuration ntN and the

. approximation of a medium crystalline field (with account of inter-

- action between terms) is employed. By expanding the energy of the »
. ion in the crystalline field in spherical harmonics and by starting =

| from the initial wave functions of the terms of the isolated ion,

PO e
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*the authors use a variant of perturhation theory for the near lying

. levels to show that the secular equation breaks up into a series of
findependent '‘aquations, signifying that only identical terms actual-
‘ly interacts A final expression is then derived for the ion energy . -

‘in the crystalline field, in terms of'Clebsch-Gordan coeffxcients,»
§6j-coefficienta. and fractional patentage coefficients. The! spec=
‘trum of an ion with configuration 332 in a field of cubic symmetry
i is calculated as an example. Applications to other cases will be
i considered in a separate article. Orig. art. has: 9 formulas.

L - a4 T T et —— = St oty ot B e

ASSOCIATION: Ural'skiy gosudarstvenny*y univeraitet im. A. M. !
. Gor'kogo, Sverdlovak (Ural State University) : . 4 P

o 20 comarre et - .

i , C oy . -

! |BUBMITTED: 25Mar64 _ - o " o ENCL: -00
! 18UB CODEs qs R NR REF BOV: 007 'OTHER: 010
Cod_2/2 1 -
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» o
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KREPZSHEVA, L. B.; DRUZHININ, V, V,

S LT T

Susceptibllity to flake formation in lederburite-class steels,
Izv, vys,ucheb,zav,j chern.met 7 no. 4:129-132 164, (MIRA 17:5)

1, Sibirskiy metallurgicheskiy institut,
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OO R R N AL/ R AP e (o /R O M B o) o ap Ay e
ALC WNRi - AP6001686 ' SOURCE CODE: UR/0148/65/000/012/0112/0113

AUTHOR: Grdina, Yu. V.; Taresko, D. I.; Druzhiain, V. V,

ORG: Siberian Ketallurgicsl Institute (Sibfirskiy metallurgicheskiy fasticut) 4

TITLE: High-temperature thermomechanical treatment of rail steel ‘Y
SOURCE: IVUZ. Chernaya metallurgiya, mo. 12, 1965, 112-113 o)
mf!k

TOPIC TAGS: rail steel, austenitic steel,Yheat treatment, cold working, tensile

strangth, plasticity, Load vece , et el ,:J;( »tue#wu/ @,@_4.} s t el patal
ABSTRACT: _Thermomechanical treatment markedly fmproveas the strength\ of metal while
pregsrving or even 1mprovtzg its plastic properties. It 1s most effective for alloy

steels with an 0,4-0.5% C’tontent. But industry employs a broad va%aty of &teels con-

taining more than 0.5% C. Hence the authors investigated the possiKllity of applyfng
high-temperature thermomechanical treatment (HTTMO) to rail steels!ciontaiaing 0.62-
0.677% C. Billets measuring 20x3Gx200 wm were heated in an electric compartment-type
furnace and deformed in a two-high rolling mill (one pas a/ge) at the rate of 5.7 m/sec
and spray-cooled. After tempering at 200 or 400°C they '%Fc processed into speciwans [——
for tensile and impact tests. Findings: maximum hardness (l:lg e 470-480) and tensile
streagth (03 = 180-190) are obtained {n the case of HTTMO with subsequent tempering
at 200°C. In certain regimas of HTTHO the area of fracture of the specimens fractured |—

I

Card 1/2 UDC: 669.14:621.78
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BB [ ACC NR: AP6001686 : K /
in the impact testing machine is extremely fine-grained; this is also revealed by mt -
crostructural examination. Apparently, the high tensile strength and hardness, come
bined with satisfactory plasticity and fmpact strength, are attributable to the fine-
-grained structure of the steel following TMO. Thus, HTTMO can be used to toughen
rail stecl., It markedly enhances its strensth while preserving its plasticity at the
level characteristic of oil-quenched steel and nearly doubling its {mpact etrength,
These initial findings point to the aced of expanding research in this field. otig.
art. has: 1 table, 2 figures, . T -

PN |

§UD CODE: 11, 1) " SURM DATE: 218ep64/ ORIG REF: 003/ OTH REF: (02

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0

L 05770-67 BNl ICEX
| ACC NRi  ARG031878 SOURCE CODE: UR/0058/66/000/006/E068/E068

AUTHOR: Druzhinin, V. V,; Cherepanov, V. I,
—— = ﬁ

R ©

~
TITLE: Effect of an electric field on the dipole forbidden exciton phototransitions
in a cubic crystal

SOURCE: Ref, zh, Fizika, Abs, 6E519

REF SOURCE: Uch. zap. Ural'skogo un-ta, Ser. fiz., vyp. 1, 1965, 155-162

TOPIC TAGS: electric field, cubic crystal, exciton, wave function, phototransition, h
crystal phototransition ‘ :

ABSTRACT: Direct exciton phototransitions in crystals with the symmetry group
Oy, have been investigated. The effect of an electric field, considered as a dis-
turbance, on the carrier wave function is taken into account. It is shown that it
leads to Stark splitting and "deflagration” of electrodipole, electroquadrupole, and |
{ magnetodipole lines, For the calculation, the formalism of the Clebsen-Gordan ——
| coefficients was used, Both the splitting and the intensity of "deflagration" lines

| depend quadratically on the electric field; more intensive lines are those which are
located near to the allowed lines. G. Shuster. [Translation of abstract}

| SuUB CODE: }0/
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L 6331-66 EWT(1)/EWT(m)/T/EWP(t)/EWP(b) /EWA(c)  TJP(e) JD/GG i

ACCESSION MRs  APS019873 UR/0181/65/007/008/2513/2518
Y, 5 ¥4, 55 Y, 5N <
AUTHOR:  Druzhinin, V. V.; Cherepanov, V. I.; Levin, V. §. Sy

TITILE: On the calcula.tio; of the energy spectrum of inns with configuration Bdﬂ‘
in a classical field of cubic symmotry

SOURCE: Fizzikaat\;gr_gogo tea, v. 7, no. 8, 1965, 2513-2518

2,y )
TOPIC TAGS: cubie cryst&l,\ crystal symmetry, speciral energy distribution, group
“theory, spin orbit interaction, matrix function, perturbation method, tensor

ABSTRACT: To calculate the energy spectrum, the authors select the wave functions
of the zero-order approximation of the problem as the functions that diegonalize
part of the perturbation operator for the medium crystalline field, which scheme

i 1s knovn to be equivalent to the scheme of the strong crystelline field. It is
more convenlent, however, to calculate the medium-field scheme because no Clebsch- -
Gordan coefficients are necessary for fractiona) rarentege coefficients for the
groups of point symmetry. The spin-orbit interaction energy is neglected. The
interaction of the terms ig taken into account. fThe matrix elements are caleculated
with the aid of formulas derived by means of the method of irreducible tensor oper-
ators. Orig. art. hasg 15 formulas, '

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000411310010-0

'L 6331-66 L L ,
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formulas of the preceding paper for all the configurations, with ac~-
count of all the tinteracting! terms. All the calculations were made
with a BESM-2 electronic computer. The results are presented in the
form of plots of the ion term splltting against the parameter Iq of
the tintracrystalline! field. It is shown that the results of the
numerical calculations agree with the experimental data for optical
gpectra only 1f the positions of the terms are changed compared with
those observed in the free jon. An account of all the %interacting!
terms leads to an appreclable change axt to a complication of the
spegtral picture for impurlity fons, compared with the previously ob-
tained calculations. The theoretical deductions are found to be in
8°°d.}%F°§§é"t With the experimental 43 Author 1s grateful to V.
T. Chbfepsnov for useful advice and A. {2Rkov for rapid and accurate
programming of the problem, Orig. art. nas: 6 figures.
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L_26647-66  EVT(m)/ENA(4)/T/EAP(t) LIP(e) dD

ACC NR: AP5025334  OURCE CODE: UR/0126/65/020/003/0458/0460

B

AUTHOR: Dunayev, F. N.; Druzhinin, V. Y:; Malev, N. S.; Prasova, T. I.

tORG: Ural State Universit} im. A. M. Gor'kfy(Ural'skiy gosuniversitet); Verkh-
Tsetskiy Metallurgical Plant (Verkh-Isetskiy metallurgicheskiy zavod) -

i .
ae ‘

TITLE: The effect of thermomeclianical treatment on specific losses, on coercive
\;force and on magnetostriction ' \

o .
;SOURCE: Fizika metallov i metallovedeniye, v. 20, no. 3, 1965, 458-460

TOPIC TAGS: magnetostriction, ateel, matal heat treatment, magnetic coarciva

- forca, plastic deformation/ E330 steel
: ABSTRAC&: The effect of thermomechanical treatment on the speg{fic losses,

coercive force, and magnetostriction of cold-rolled steel E330 \iths been studied,
and the causes contributing.to these changes have been {nvestigated. The speciffc
losses P10/50 were measured by means of a wattmeter. Repeated heating decreases
P10/50, coercive force H,, and magnetostriction a78' The higher the temperature
of heating the greater the decrease. The cause of this change is basically due to
the change of texture with temperature increase, since the energy ratio of the
‘antisotropic form changes. The decrease of % during thermochemical treatment

\card 1/2 _ 538.272
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confirms the increase of magunetic texture,

| losses. The increase of P10/50, 7, and H, i caused by the partial destruction of
[ the magnetic texture as a result 13 plastic deformation of these samples which
begins at this load capacity. At 800°C no decrease of P10/50 gnd ‘7 is ohserved
as a result of thermochemical treatment. A load of 0.25 kg/mm will'cause some -
{ncrease of thase values, and therefore it must be the optimum load for this
temperature., Orig. art. has: 2 fig. and 1 table. '

|SUB CODE:11,20/ SUBM DATE! 26Aug64/ ORIG REF: 011/ OTH REF: 001
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FRCC R Ap6007599 T T T (T A) ~~§GURCE GODE: UR/0256/66/000/002/0017/3022 ]
E AUTHOR: _ Druzhinin, V. V. (Lt. Gen.; Candidate of military sciences) /7
ORG: none /3
TITLE: 1Increase in the training of radio engineering specialists \ .

SOURCE: Vestnik protivovozdushnoy oborony, no. 2, 1966, 17-22

TOPIC TACS: armed force personnel, radio engineering, military trainiﬁg

. rdrv e . e Semaviwr i =

ABSTRACT: This article concerns the training of the air defense radio engineering
personnel. The author points out that the progress that has been made in personnel
training has become possible because officers have persistently perfected their own
training by independent study and by attending courses, but at the same time there
are still units where due concern has not been shown concerning the use of all facili-
ties for the systematic education of the troops. Since experience has shown that the
formation of practical skills is most successfully accomplished when the troops act
not mechanically but thoughtfully, the author proposes that an intelligent combination
of planned studies with on-the-job training will have a favorable effect on the educa-
tion of troops and their military preparedness. The organization and conduction of
such studies should begin with the arrival of young troops and should be carried out-
systematically during the entire school year. It is also pointed out that in the in-
terest of maintaining a high military readiness of troops it is necessary that the

o e m e e m a2 @
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\]

troops master related specialties - in order to ensure their interchangeability within
each military detachment and also between detachments. One of the most important
problems facing commanders in the new academic year is to activate work on the gener-
alization, propagation, and {ntroduction of advanced methods of teaching and educating
the personnel and that this atudy and introduction of advanced methods is not volun~

1

tary but mandatory.
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ACC NRi 4p6o2Lh93 BOURCE CODE: UR/0181/66/008/007/2228/2230
AUTHOR: Druzhinin, V. V.; Kazekov, A. A. Z Zg .

ORG: Ural State University im. A. M. Gor'kiy, Sverdlovsk (Ural'skiy gbsudarstvennyy
universitet)

TITLE: Calculation of the spin-Hamiltonian constants by the method of irreducible
tensor operators

SOURCE: Fizika tverdpgo tela, v. 8, mo. T, 1966, 2228-2230

TOPIC TAGS: Hamiltonian, spin orbit coupling, nuclear spin, perturbation theory,
matrix element ‘ .

ABSTRACT: 4he Hamiltonian of an impurity {on with configuration 2" is written in the
formn H=H.+V _+V__+V_ _+V, vhere vV _and V _ are the spin-orbit and spin- i
spin interaction operg. ors.ssUnliEe earliersaerivations of the spin Hamiltonian, v 20
and Vss are not replaced by equivalent operators, making it possible to take more c;pm'--
p}ete account of the contributions made to the spin-Hemiltonian constants in different

yproximations of perturbation theory. Expressions are derived for the matrix ele~ |-—
ments of these operators and for the corresponding jrreducible tensor operators.

Numerical calculations for the ion v3* in A1203, obtained with the aid of these cal-

+ e
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dulations are in good agreement with the experimental data. The authors thank V. ..
Cherepanov and R, 5. Dagis for a discussion. Orig. art. has: 1 figure and 7T for-y
wulas
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I TACC NR: TAFGO0TO06 T ] SOURCE CODE:

AUTHOR: Druzhinin, V. V.; Khaymenov, A, P. L S

ORG: mome 1 SO 3

TITIE: On the calculation of the spectrum of Sm®* and SrE, .
SOURCE: Optika 4 spektroskopiym, v. 20, no. 2, 1966, 330-332

TOPIC TAGS: samarium, strontium compound, perturbetion method, multiplet splitting,
optic spectrum, crystal symmetry, epr spectrum

ABSTRACT: The spectrum was calculated in the epproximation where the field inside
the crystal 1s assumed weak, by determining the eigenvalues of the Hamiltonian of
the impurity ion vy perturbation theory. The energy differences between the com-
ponents of the miltiplet are evaluated in first order of perturbation theory, and
the field is regarded as the sum of two fields, one with high symmetry (cubic or
hexagonal) and one with low symmetry which is considered as a perturbation. In the
perticular case of Sm®* in SrFsz, the Sm®" fon is surrounded by eight ¥~ ions pro-
ducing a field of cubic symmetry. The expansion coefficients for this case are
evaluated and their ratio is found to be of the order of 3, as against 4 which has
been obtained from EPR data for Szf¥ in CaFa. The difference ic attributed to the
_| need for taking into sc.ount the j-J coupling and the need for including a gecond-

order approximation, It is shown that the level energies in the crystsl field depend

on two parameters, Aqo{r*) and Ago(r?), for which values -2770 em™? and +950 cm~® are
obtained. Orig. art. has: i2 formulsa and 1 table.
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- AUTHOR: Druzhinin,

Ve Vo3 Irkhin, Yu. P.

l

‘ SSSR)
1 TITLE:
SOURCE!

TOPIC TAGS:
ELECTRoN interaction,

- Spin Hamiltonian of exchange interaction in rare-earth metals

on eksper 1 teor £iz, v. 51, no: 6, 1966, 19%-1862

electron spin,

! ORG: Ural State University (Ural'skiy gosudarstvenyy universitet); Institute of
| Physics.of Metals, Academy of Sclences,

rare earth metal,
mognetization

T SCURCE CODE:

68SR (Institut

ABSTRACT: This 15 & continuation of earlier work (ZhETF V.
with the exchange interaction of mognetic f-electrons with
this paper, the spin Hamiltonian proposed earlier is analyzed further and analytic
expressions are obtained for the various coefﬁcients entering in the invarient of
in'the earlier paper an expression was obtained for
The method of jrreducible tensor operators and &
analytic expressions for the tensors con-

the spin Hamiltonian, whereas
only one of the coefficients.
diagram technique
nected with

are used to obtain simple

the product of
reduced matrix elements.
metals,

2

Card

different interactions of the non-Heisenberg type.

fractional-parentage coefficients are expressed in terms of tabulated
Certain distinguishing features of a mumber of
due to the dependence of the coefficients of the obtained Hamiltonian on the

UR/0056/66/051/006/1556/mbd
:

fiziki metallov Akademii nauk

Hemiltonian, conduction electron,

50, 379, 1966) dealing

cdnduction electrons. In

Sums connected with

rare-earth
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number of the element, are discussed qualitatively.: It is indicated in particular
that the change in the direction of easy magnetization on going from Ho to Er can

pe attridbuted to the change in the sign of certain coefficlents of the anisotropic
exchange. A possible connection between the behavior of the rare-earth metals and
the form of their Fermi surface is indicated. Orig. art. has: 1 figure, 16 formulas,
and 1 table. IR \
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AUTHOR: Druzhinin, V. -2 Plf
J

ORG: none

TITLE: Radar operator trainmglbvl

SOURCE: Krasnaya zvezda, 20 Mar 66, p. 2, col. 1-7

TOPIC TAGS: radar system, radar defense, radar interference, antiaircraft
defense system, radar battlefield surveillance, radar reconnaissance

ABSTRACT: The author describes the mission of radio engineering troops of the
anti-aircraft defense forces, and states that in recent years the range and altitude
of space and nuclear weapons have increased considerably, and the means and

methods of interfering with the operation of radar installations of the anti-aircraft
defense forces are being developed intensively. Radio engineering troops therefore—
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have an exceptionally difficult task to fulfill this year. The work of a radar
operator is so important that the quality of his training and the time it requires
should be the object of constant attention. In addition to theoretical knowledge, a
radar operator should acquire practical experience and the ability to work in spite
of numerous interferences, Visual aids such as regular training movies help to
acquire experience. In some outstanding units, soldiers are gent to serve as
trainees at radar stations where they acquire basic knowledge in six to eight weeks
and take an examination for a rating in three to four months. Further training
includes planning sessions, individual assignments and mastering minor repair
gkills. The objective i8 to have each man master a skill related to his basic
specialty. Ideally, each member of a combat crew should be able to replace the
other. Technical training of officers is particularly stressed by the author who
unites that all officers in radio-engineering units should obtain the highest
technical rating. {GC]
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AUTHOR: Druzhinin, Ye.G. 130-58-4-9/20

o

fITIE: For Further Increase in the Durability of Open-hearth
Furnace Bottoms (Za dal'neysheye povysheniye stoykosti
podin martenovskikh pecheyg

PERIODICAL: Metallurg, 1958, Nr 4, pp 14 - 16 (USSR).

ABSTRACT: At present, the life of the upper parts of Soviet open-
hearth furnaces greatly exceeds that of the bottoms dbut
comparatively little attention has been given to bottom life
in the Soviet literature. This article, published to_encourage
further contributions on furnace bottom practice, deals with
#r 1 melting shop at the "Krasenyy Oktyabrt!" Works, equipped with
140-ton, cold-charged furnaces. These furnaces are basic roofed
and fired with natural gas with oil. Magnesite powder 1is used
for fettling (manually) and for tapping-hole repairs and
the article describes these repairs for various conditions. For
bottom repairs, the metal and slag are blown out and heated
first with a reduced quantity of 0il and then without oil.
Difficulties are encountered in botiom cleaning through the
poor quality of the tubes used and the athor recommends alloy-
steel ones. After complete removal of metal and slag, repairs
are effected with the aid of a machine while the furnace is
fired at the full rate, the greatest difficulty and magnesite
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130-58-4-9/20
For Further Increase in the Durability of Open-hearth Furnace Bottoms

consumption being opposite the second charging doors. After
the shaping of the tapping-hole with a special mix, it is .
closed and bottom heating is continued and then miilescale is -
added (duration 30 - 40 min) instead of the open-hearth slag
previously used. Following the removel of the slag from

the furnace, the 0il ie eut off and the furnace is allowed to
cool for 20 minutes and charging is started. The average
total duration of a bottom repair is 8 hours and each furnace
undergoes this 2 or 3 times a month. In some cases, a
routine different from the above is followed.

ASSOCIATION: "Krasnyy Oktyasb2" Works
Card 2/2
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energy for high-temperature industrial processes. Trudy LIRI
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AUTHOR: inin (Deputy chief of marine supply service:of
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ORG: none ) g

TITLE: Operational experience with the 8NVD-36 engines of the Lena
Steamship Lines

' SOURCE: Rechnoy tramsport, no. 7, 1966, 26

" pOPIC TAGS:MmAR/NE engine, diesel engine, river diesel ship / BRVD=36
. diesel engine

&BSTRACT: One quarter of all Lena River Fleet diesel ships arc powered
by 8NVD=-36 diesel engines. This type of engine has proved to be
dgpendable, easy to operate by sutomatic controls, and does not reguire
cpnatant observation during operation. The time betveen the average
ehgine overhaul depends on the durability of its sleeves, Generally,
al 4b00-hp engine operating at 500 rpn shows 35% less durability than 8
3p0-hp engine operating at 360 rpm. (sA]

{
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’AUTHOR: _B_e_rj;VOIinSld. V. No} Drmhinin, Yu. P.; lQ:Lmenko, A. Sc; H:;_\]:yutina, Te Sc'.

_Sychkoy, Jas A ——— 2(;
ORG: none 2
TITLE: The effect of gamma irradiation and irradiation with protons with energles of

400 to 127 Mev on the radiosensitivitz%f, yeast cells [Paper prosented at the
Conference on Problem3 of Space Medicine held in Moscow from 24 to 27 May 19661
SOURCE: Konferentsiya po problemam kosmicheskoy moditainy, 1966. Problemy
kosmicheskoy meditsiny. (Problems of space medicine); materialy konferentsii,
Moscow, 1966, 63-64

TOPIC TAGS: cosmic radiation biologic effect, proton radiation biologic offect,
jonizing radiation biologic effect, relative biologic efficiency, life support
-system, space food, radiation induced mutuation, yeast

ABSTRACT: Ycast cells are a convenient object for space research because, in
‘addition o scrving as a model system, they may somerday be used a8 a
-heterotrophic link in a spaceflight life-support system, The vulnerability

‘of the cell division process in yeast cells irradiated in the quiescent state |
‘was studied, A water suspension of yeast was irradiated with 6G0~, 510~

' 240- and 127-Mcv protons from an OIYAI synchrocyclotron, and their RBE

_was determined in comparison with Co®? gamma rays (from an EGO-4 T
;npparatus). Irradiation with 660-Mev protons was conducled througha -+ .
i polyethylenc and lead filter, The activation method of dosimetry was used L
for 660-Mev protons, and the luminescent method for lower-cnergy pro- N
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tons, lonization chambers were used lo monitor the flux, Experimenta
"were conducted with diploid Saccharomyces vini ycast cells (Megri 130—~13
"strain) and haploid Saccharomyces cerevisiae ycast cells (strain 40—25817).
‘Most of the studies were conducted with 660-Mev protons and the diplojd
strain, The following tests of yeast radiosensitivity werc used: 1) inacti=-
“vation of macrocolonies and of different types of microcolonies, 2) dis-
~ruption of the cell division rate in the firat five cycles after the beginning
'of irradiation, 3) dispersion of different types of microcolonies, 4) posti-
.radiation recovery, and 6) lysis of cells, Dose-damage relationships in a
'range from 1~120 rad were established for each index, Expcrimentel re-
'gults indicate that.the effect of proton irradiation is essentially the same
"as gamma irradiation: thus the RBE for protons in these experiments was
i close to one, Evaluation of these data considering the different linear

1 energy losses of the types of radiation used made possible a preliminary

i estimate of the radiosensitivity of quiescent yeast cells in spaceflight con-
' ditions, This is necessary as yeast may be used as a back-up system for

stops working. ~ [W.A. No. 22j ATD Report 66-116]
SUB CODE: 06 / SUBM DATE: OOMayé6. -
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-

wioR: Drushinin, Yus Pei Bonovolonskiy, Ve Ne //

1

EORG : nono

;TITIE: Rhythmic disruption of cataholic procossos with small doso irradintion 'I
v !_SOL’RCE: Voprosy obshchoy radiobiolozii (Probloms ‘of'-g"onoral r’adiobiology). Yoscow, i
i atomizdat, 1966, 1i5-150 ' ' :

ITOPIC TAGS: rat, radiation biochomical offoct, particular radiation biologic offect,
%radiation nematologic effect, biologic motabolism - o N
‘ABSTRI.CT: Litorature studies suggost that protcolytic activity of tho blood can be
‘used to detect jntracellular membrano damago procuccd by small doso irradiation. For
la moro dotailed study of proteolytic activity oxporiments wore stagod on whito rats
'¥-irradiated in a wido rango of doses: 0.75, L5, 3» 6, 12.5, 25 and 50 r at a doso
irato of 12.75 r/min (first sories) and 100, 200, 400, 800 and 1600 r at a doso rata of |
595 r/min (sccond gerios)o The protoolytic activity of tho blood was dotormined ,
‘before irradiation and following for 30 days. Blood (0.1 ml; was incubaied with Yovine' —
'l‘serum (0.9 m1) for 3 hrs and-thon the level of amino nitrogon was detorained according !
\to E, W, Jomm and E. C, Corking's method using trichloracetic acide Rosulits of the !
-ifirst series show that the dynamics of blood proteolytic changes for all animals” ';;“f‘

“ Cord_1/2.
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represont a distinct curve characterized by two poakse hese pr;-a‘/.s appoar on tho 3id
land 7th days for a dose rango of 0,75 %o 6 r, and appoar after 6 hrs and oa tho 3rd da)
for a dose range of 12.5 to 50 re To determino yhother the protoolytic phase changos i .
'follow a similar curve with larger doses and to determine tho nature of blood form "
L
'

iolements, additional experiments were staged on 5 dogs jrradiated with sinzle 300 or

500 T doses. In these cases, the peaks wero found on the 7th and 20%h GaY5e O dose

'dopondencd WaS obsorved within this dose range, but the appoarance of the psaks cloarly:
‘ndopandod on. the degree of radiation sicknoss. Dynamics of blood form elemonts !
“{ory’chrocﬁes and leukocytes) did nol correlate with the proteolytic changos of the
whole blood. These changos may be the result of fluctuations of proteolytic enzymo !
‘4nhibitors on activators in tho plasma or of proteolytic onzyros loaving tho tlssuess |
\It, appears that the proteolytic phaso changes do roflect tho rhythm of catabolic !
‘processes and aro related to a cortain degree to intracellular membrane damages Orige E
larte has: 2 figures. [
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Proteolysis in the bload of rets exposed to fon'zing radisticns.

Radiogliologliia 4 no.3:384-387 '64. (MIRA 17:11)
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Ultraveak chemiluminesconce caused by the reaction of the native
aquecus-saline extract of the rat ldver with tho supernataf}t from
a boiled homogenate, Trudy MOTP. Ctd. tlol. 21:99-101 '63.

(MIEA 1836)
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Gidroliz,

‘ wood.
Growing yeast on hydrolysates from coniferous ( )

4 lesokhim, prom. 16 no.5t7-12 163,
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sko

Alyamovskaya).
(for Fisher, Keyl', Vorob'yeva, Shvartekroyh, Aly

2, Ivdel'skiy gidrolianyy zavod (for Zybin, Druzhinina, Shilov).
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Improving the process of yeast growing on "uéod hydrolysates.
Gidroliz. i lesokhim,prom. 17 no,8:22-25 o (MIR 2611}
1. Gosudarstvennyy nauchno-issledovatel!skiy institut gldroliznoy
i'uul'fitno-epirtovoy promyshlennosti, Leningrad (for Boboreko,
Kalyuznyy, Chayka, Abramovich). 2. Ivdel'skiy gidroliznyy 2aved
(for Shilov, Druzhinina, Zybin, Batikov).
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