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.Translation from: Réferativnyy zhurnal, Metallurgiya, 1957, Nr 10, p92 (USSR)

AUTHOR:

TITLE:

Tselikov, A.l., Korolev, A.A., Kuz'min, A.D., Kogos, A.M.,
Solov'yev, P.I. —— T ———

Cluster-type Rolling Mills Designed by the TsKBMM of the
TsNIITMASh (Mnogovalkovyye stany konstruktsii TSKBMM
TsNIITMASh)

PERIODICAL: V sb.: Prokatn. stany: Nr 83 Moscow, Mashgiz, 1956, pp
/

ABSTRACT:
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A 12-roll cluster-type mill for the rolling of thin (down to
0.1-mm) and fine {(down to 0.05-mm) strip has been designed by
the TsKBMM of TsNIITMASh. The mill has a roll and a pinion
stand, coilers ahead and behind, and a tapered uncoiler. The
roll stand consists of a parallelepipedal cast-iron housing con-
taining a cylindrical bored hole for the roll (R) adapter and two
rectangular openings on the sides for the guides. Upper and
lower adapters carry three R each and three shafts with four
back-up rolls {BR). Of the three R in each adapter, one is of
38 mm diameter and 350 mm body length, and is a working roll,
the other two 45-mm are driven intermediate rolls transmitting
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'Cluster—type Rolling Mills Designed by the TsKBMM of the TsNIITMASh

pressure from the working R to the 110-mm diam BR. The latter are
mounted without play in the adapter chocks, the upper driving and working R
being suspended from the upper chock by springs, so that they are alwys
compressed against each other and toward the BR, while the bottom chock
lies free in the bottom portion of the housing. The pinion stand represents a
combination of types. The mill-stand motor is of 100-kw power and runs at
980-1150 rpm. The mill R are of Nr 12KhN2A steel, the Hgj of the working
surface being 100-105: the driving rolls are of Nr 20KhN3A steel, with an
Hgy, 95-100; the BR are of Nr 9Kh steel. The rolling rate is 1-5 m sec, and
the maximum permissible rolling pressure is 35, 000 kg. The working and
back-up R have circulating lubrication, machine oil being used. The coilers
are located on both sides of the mill stand and make it possible to roll with
tension both in front and behind. The maximum tension on the strip is 3600
kg, and the diameter of the coiling drum is 300 mm. The coiler motors are
of 81.6 hp each. The weight of the mill is 25 t. The following is the rolling
flowsheet. Annealed and pickled coils, 6.2-0.5 mm thick and up to 300 mm
wide, of steels 0.8, U7A to Ul2A, EIl42, 20S2, 65G, 50KhFA, and others,
are delivered to a conical uncoiler and are mounted thereon by a lift table.
The end of the strip goes from the uncoiler through the mill R and is fastened
to the drum of the rear coiler. The strip is then placed under tension and the
Card 2/3
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‘Cluster-type Rolling Mills Designed by the TsSKBMM of the TsNIITMASh
rolling rate is increased to the desired leve].
leaves the uncoiler the stand and cojle

otor to generator Operation,
2or 3 coils are left on the drum of the rear coiler,

nimum speed, stopped, and re-
versed for the next pass, etc. The coil of finished Strip is taken from the
coiler by a special knock-out and is delivered for trimming of the side edges

or annealing. 237-mm wide Strip of Kh0.5 stee] is rolled from 0.37 to 0.105
mm in 6 passes with an 8.7- d a single intermed-
iate anneal, R adapters on roller bearings being used. The precision of
rolling, based on thickncss, for Strip not over 0.10 mm thick, ig within a

tolerance of 20.005 mm. The average output of the mill is 3,0-3.5¢ thin
strip per shift,

V.Zh,

Card 3/3

- 13R000928020(
APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-005



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020

T EEEY A S R T T LR e TR TR S BT D 2R A PR NS

KoZpiiv) A.p.
A PHASE II BOCK EXPLOITATION 49L-II

Smirnov, V. S.; Anisiforov, V. P.; Vasil'chikov, M. V.; Granovskly, 8. P.;
Kazanskaya, I. I.; Kuz'min, A, D.; Mekhov, N. V.; Pobedin, I. S.

Poperechnaya prokatks v mashinostroyenii (Cross Rolling in the Machine-building
Industry) Moscow, Mashgiz, 1957. 375 p. 4,500 coples printed.

Ed, (title page): Tselikov, A. I., Corresponding Member, USSR Academy of
Sciences, and Smirnov, V. S., Doctor of Technical Bclences, Professor;
Ed., (inside book): Kemmnev, P. V.; Ed, of Publishing House: Leykine, T. L.;
Tech. Ed.: Sokolova, L. V.; Managing Ed. of the Leningrad Branch of
Mashgiz: Bol!shakov, S, A., Engineer.

INTRODUCTION

In this book, which is devoted to the study of cross rolling and helical cross-
rolling processes in the Soviet machine-butlding industry, the suthors discuss
very systematically and in detail the principles, theory, and technologlcal
aspects of roll forming of balls and gesrs as well as dle rolling of periodic
shaped stock,

Card 1/30
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. Crosc Rolling in the Machine-building Industry

The terms cross rolling (poperechnaya prokatka) and helical cross rolling
(poperechno-vintovaya prokatka) require a brief explanstion here, By cross roll-
ing, the Russians understand & rolling process in which two parallel rolls re-
volve in the same direction, their longitudinal axes being parallel to the axis
of the work. The term helical cross rolling denotes e rolling operatlon between
cone rolls, the axes of which are slightly inclined to opposite angles, thus
producing a helical advance of the work, Die rolling inm this case 1ls a speclal
type of helical ecross rolling in which helically grocoved rolls are used, instead
of plain tapered ones, to produce shapes such as balls, rollers, enmilar shapes,
veriodic profiles, ete. The rolling of bearing balls is said to have already
replaced the ball-pressing method in the USSR, increasing produstivity 2 to 7
times, and saving 10 to 25 percenu in expensive alloy steels. Gear rolling is
reported to be a current develomment project in the USSR. Rolled gears are said
to have been successfully produced to grade 3 accurscy with a grade 7 to 10 sur-
face roughness. Methods for determining rolling forces, stresses, torque, and
pover, based on modern concepts of the theory of plesticity and strengch of
materials, are discussed, and formulas derived. All the methods involved in
these rolling processes are discussed with great clarity, and case histories and
specific examples are included. According to the authors, the mechanical

Card 2/30
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_ Cross Rolling in the Machine-tuilding Industry

properties of prese-formed parts or of paris mechived from perioddis rolled stock
are considerably highar than those made from rouvenbiouel plein rolled stock,
not to mention a 20 to 30 percent saving in mederial.

The develomment of the theoretical priacip’es sod the teshiwloglesl processes

of crosg rolling and helical cross rolling in the USSR is said %o have been
carried on intensively simce 1942, The theory wes developed by . S. Smirvov

on the baiis of experimenis conducted at the Ural'skiy politerhnisheskly institut
(Ural Polytechnic Iastitute) and later at the Lexlogradskdy politelduntahesicly
institut (Leningrad Polytechnic Institute). The develomen’ of mashivery and
equipment for cross rolling ead helieal cross rolilng wes supervised bty

A. T. Teelikov at the TsNIITMASh (Tsentral‘nyy nanchno-issledovateltskly institut
tekhnologii i meshinostroyeniya — Central Sclentific Research Institute of
Technology and Machiaery). Some machine-bullding pleats, e.g., tke Gou'kovskly
avtomobil'nyy zavod (Gortliy Automcbile Plent), have developed c¢xsg-roliing
mills of their own desiga, The contents of this book are reviewed below,

chapter by chapter.
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= PART I. OENERAL THEORY OF HELICAL (ROSS ROLLING

T Roliing and
Deformation and Stress pistribution puring Forging, Cross
) P 1
e 3 Helical Cross Rolling of Round Bodles

: round
and core falluce of a
rmmation, state of strese, e g with
The authors discuBS(gifO 2, D. ',( of the book), end during cioi’;e S et
e mmbzggingrollsg(}:'ig, 15, card 30). The simuarﬁimo_
. n
plﬁ?.ngmd ocesses is pointed out (alf,hcugh 11(1 % Y
b1 a.xialpr tensile stress comes into play (see ] o o exoss
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odic profiles (e.g«; f£inned pipe
discussed. The piercing
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Ch. II. Basic Regulerity Patiterns Obtained from Experimentsl pats in Forging,
cross Rolling and Helical cross Rolling of Round Bodies

The authors describe the main factors peeuliar to the forging process 8s experi-
mentally determined. The deformation of soiid ard hollow (thick~ and thin-valled)
round bodies in cross rolling with plain rolls is also described, The dependence
of the ratio between the imner dismeter and the outer dismeter (. D. to 0. D
ratio) upon the relative reduction of a thick- or thin-walled hollow body in
eross rolling 1s presensed in a dlagram (Fig. 27, . 73), and the critical value
of this ratio, which Porms the dividing line betweea thick- end thin-walled
bodies, is determined %o be 0.45. Expdrimental data for Croes rolling of solid
cylindrical specimens between beaded rslls and for helical cross rolling of solid
and hollow bodies (thick- sod thin-walled) in conical rolls without a mandrel

are analyzed, These experiments are said to have shown that the critical amount
of reduction depends on the temperature and the angle between the rolis, among
other factors. In experimental rolling between rolls with helical beads of con-
stant width and of increasing height (Fig. 39; P« 89), the total heavy reduction
of the dlameter of the rolled plece is said to be about 87 percemt, which forms
a neck between the periodic sections of the work. (Fig. &1, p. 92), The

card 5/30
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Cross Rolling in the Machine-building Industry Lgy-11

experimental data coinclde with the results obtained in forgirg of cylindrical
specimens mentioned at the beginning of this chapter. Experimental data for
rolling between rolls with helical beads of trapezoidal cross section, at various
temperatixces (750-1050°C) and at various roll speeds (L40-180 r.p.m.) ars also
discussed, The author presents sn explanation of the fact that the tendeuncy
to core fallure is considerably reduced .y rolling in a three-roll mill instead
of & two-roll mill, other conditions remaining equal, In confirmation of this
explanation, results are glven of experiments «w1th a three-roll mili coaducted
by G. A. Lifshits and other enginecrs of the TsKEMM (Tsentrel'noye korstruk-
torskoye byuro metailurgicheskogo mashinostroyeniya — Centrel Design Office of
Metallurgical Machinery) of TsNIITMASh. In conclusion the exthors evaluate the
results of the sbove experiments, and present a tabtle showing the influence of
the basic factors on the critical reduction in forging and ir. the verious roll-

ing processes.

Ch. III. Analytical Solution of the Problem of Stress Distritution in Forging
and in Cross and Helical Cross Roliing of Solid Round Bodies

A study is made of the state of stress at which core failure occurs in rolled
work of solld cross sectlon. This study 15 based oc the following assumptions:
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1) Cross rolliug and helicel cross rolling are consldered as forging processes,
with a small reduction after each blow. 2) The elongstion of the forged work-
piece is neglected es being insignificant; thus the problem may be treated ae

a two-dimensionsl one. 3) The tangentlal stresses 7o o 8re 2€ro at the center
of the cross section and increase to maximm slong ﬁge periphery of the work,
but still remain smaller than the difference of normal stresses 6;- 6;,. 4) The
cross section may be thought of as consisting of two concentrlc cylinders: a
plastic shell and an elastic core. 5) The shell is regarded as being perfectly
plastic, and the difference of normal stresses 63:-6; = 1.15 g

(Bq. 2 III, p. 110), wbere 5;' is the yleld stress of the workpiece.

6) At the moment when the core is on the verge of failure the difference of nor-
mal stresses in the center is %-5;-0 , whereas along the periphery of the elastic
core (the so-called critical radius) this difference is equal to 1.15 6'5' .

With the aid of these assumptlons the authors determine the tangentiel stresses
in the shell and in the core (Eq. 25. IIL, P. 114), and the normal stresses in
the shell and in the core at vhich the core begins to fail (Eq. 26. eand 27.

III, p. 114). Then, using the theory of flat sections, they determine the criti-
cal stresses for the parts of the cross-sectional area adjacent to the arc of
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contact between the work and the rolls (Eq. 34 to 36. IIL, D. 118). These
stresses are shown jn a dlagram (Fig. 3a,_p. 10). For the rest of the cross-
gectional =rea, the tangential stresses Z'_ga are equal to zero. The normel
stresses in the shell and in the core are determined (Eq. 40. and kO=a. III,

p. 121), and shovn in a diagrem (Fig. 36, p. 120). The zomes of propegation
of plastic forging deformetion are determined (Eq. k2. III, D. 124) and shown
in a diagram(Fig. 5, card 26) . The macrostructure of al eluminum specimen
(Fig. 6, p. 125) sfter one-blov reduction of b percent and recrystailization by
annealing (according to Zibel') confirms the good agreement between theory and
experiment, The equation for the critical radius 1s derived (Eq. 45. III, P. 127).
Using the equations derived for the forging process for tangentiel end normal
stresses in the plestic shell end in the elastic cors (when the core begins to
fail), the same stresses exe then calculated for cross rolling (teking iuto
account the boundary conditions adapted to the rolling process). Equations for
tangential and normel stresses acting iv the plastic shell and the elastic core
before the werk enters the rolls and after it leaves the rolls are derived

(Eq. 58. to 63. III, P. 131-32). These stresses are shown in a dlagram

(Fig. 36, v. 120).

card 8/ 30
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The relatioaship between shear stresses and the frequency of hammer blovs in

forging (the phencmenon of steel relaxation), and the effect of the external
tensile force on the:state of stress in helical cross rolling, are pointed out.

A nomogram based on experimental data to determine the deformatlon of the work-
th plaia-surface rolls is presented. A mathod 1s

plece during cross rolling wil

given for determining the critical amount of reduction for carben steel (Bq. The
III, p. 1L0), corresponding to the initial stage of core failure, and an empiri-
cal formile. (Eq. 75. IIL, P. 140) for determining the volume of the cavity

formed during rolling of carbon steel is also presented.

Ch. Iv. Apslysical Solutlon of the Problem of Stress Distribution ia Cross and

Helical Crose Rolling of Hollow Bodles

To solve the problsm of the state of stress in rolling of hollow bodies the fol-
lowing assumptions are made: 1) end 2) as in Chapter III, above. 3) The material
is perfectly plastic and the difference of normal stresses 6p ~Cp m L.15 6y

(see assumption 5) ia Chapter 11I). The tangential stress Log 1s smsll as
compared to 1.15 63 - L) In rolling thick-walled hollow 'boges, the outer layer
(the shell) 1s rolled out on the lmner layer, i.e., the deformation 1s not uni-
form along the wall thickness, and there is within the cross seation a cylindrieal

Card 9 30
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surface with a radius ' (Fig. 1A, card 26 ), vhere the radial deformation is8
equal to ze™o (Fig. 29, cerd 27 ;. 5) In rolling & thin-walled body on &
(see Fig. 1B, card ), the wall is compressed between the rolis and the man-
drel, and t.s deformation within the wall is more uniform. 6) In rolling en
extra-thin-welled body the state of stress 18 determined by bending deformation,
With the aid of these assumptions, using the solution of the two-dimensional
problem from Chapter 111, and taking into .account respective boundsry conditions,
the tangential and the normal stresses are determined for the ghell and for the
jnner layer of the workplece (Eqe. 19. IV, D. 146 end 31. IV, D. 148), The re-
sults are presented in stress diagrams (Fig. 3, DP. 150), The bebavior of hollow
bodies during rolling 1s examined, i.e., the decrease of wall thiskness following
an increase of the I.D. to 0.D. ratio for thick-walled bodies, and the increase
yatio for thin-

of the wall thickness, following a decrease Of the I.D. to 0.D.
walled bodies. The eritical value of the I.D. to 0.D. ratio, which is the
boundary between the concepts of thick-walled bodies and thin-walled bodies, 1s
ceid to be 0.45 (Fig. 27, P. 73). To determine the gtresses when rolling thin-
walled bodies withqut a mandrel, & gimplified theory 15 developed, ipasmuch a8
the deformation within the wall is nearly uniform. Using the solutions obtained
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for thick-walled bodies and adapting the boundary conditions for imner and outer
surfaces to assumption 5), the tangential and the normal stresses are determined
(Bq. 37. IV, . 157). In rolling thin-walled bodies on 8 mandrel, the deforma-
tion within the wall becomes uniform, as mentioned above, and therefore it is

no longer necessary to consider the wall as consisting of & shell and a hollow
core. An element of the wall may be treated instead as an element of a plate,
Thus, using simplified boundary conditions, the normal and the tangential
stresses are sgain determined (Bq. 49. IV, D. 161), as shown in the diagraz:;alili .
Fig. 9, p. 162. The process of wall deformation in rolling of extra-thin- e
bodies is characterized by prevailing bending stresses. An approximate theory
of the rolling process is given and the results are 1{11lustrated in a stress
diagrem (Fig. 10, P. 164), It is experimentally established that at an I.D. to
0.D. ratio equal to 0.825, the rolling process is almost fully determined by
bending stresses only (Fig. 27, P. 73).

PART II. HELICAL ROLLING IN SHAPE ROLLS {DIE ROLLING ]
ch., ¥. Technological Process and Equipment for Die Rolling

This chapter deals with the technology and equipment of die~rolliing m:‘.llf. Two
machines for rolling bearing balls of 25-45 mm, diemeter and 25-55 mm. diameter

Card 11/30
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ualities of rolled

ntains partial dats showlng the production q

cba]luds.eusinzz the rolling tolerances are far smaller tmintgﬁmeri f&:ﬁﬁme.

orging of bearing balls, considerable savings

Tizenggj-iolling method used for mamifacture of 1 1/16 to 1 1/8-13;1: dd.atl(x)lezgz

balls showed an increase in productivity of 2 tg ji?dimes Wigncﬁrzﬁing o
uired 10 to 15 percent less materlal.

ﬁiﬁiﬁ”ﬁ&-ﬁﬁ;ﬁ% 1 1/2 to 2-inch dlameter balls the required l;\;or i:ztams

reduced to 1/6 to 1/7 of the labor required for ball forging and there

20 to 25 percent saving in material. .

tg of two sections: the forming

e helical Toll pass for ball rolling consis

seceion, e e ok 3 gripped by the Tolls and s sougly 1O O e,

finishing section, where the roughly shape o e e

hed in water, or 1n

and separsted. The rolled balls are then queunc g O e 1 o
steel. Rolls of 200-220-mm, diameter are use

ia;fi:ghmbajloys , and 280-300-mm, dismeter rolls for 1.5 to 2-inch ba:.lzél ﬁ:gt .

d;veloped length of the helical pass 1s expressedoin degre;es. Th; t;)’in_ishing

is 1170° to 1350°; the forming section covers 360° to 540°, end t_f ols

section about 810° (including 270° before the bead starts). Foxmulas
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derived for the design of the roll pass and & specific design exsmple 1s pre-
gented, Mill balls do not require any mechining after rolling, as the accuracy
and surface quallty requirements are of lower order than those for bearing balls,
Ball rolling is reported to have replaced press forging of balls in the USSR.

The first experiments are said to have started as long ago as 1939-4l by

TsBM .(Tsentral'noye byuro tyazhelogo mashinostroyeniya — Ceatral Office of
Heavy Machine Bullding) together with the first GPZ (Gosudarstvennyy podshipnikovyy
zavod — State Bearing Plant), but it was only in 194} that development of this
method was resumed in TsNIITMASh under the management of A. I. Pselikov, In
1954 another mill was built to produce balls of 25 to 55-mm. dismeter. From that
time on, the pressing of lerge balls has been replaced by the new rolling method.
The rolling of 40-mm. diameter mill balls was first introduced ia 1949 in the
metallurgical plant "Serp 1 molot" under the auspices of TeNIITMASh, In 1954 a
mill was built for 40 to 60-mm. balls and another mill for 40 to 80-mm, balls.
Cold rolling of small balls 1 to 4 mm, in diameter is performed either in a mane
per analogous to hot rolling, or in ring-type passes (instead of helical ones).
In the latter case the forming and finishing sections each consist of an annular
groove joined by a connecting groove (Fig. 36, p. 222). This rolling method is
still in the developmental stage and requires many improvements before it can

be applied on an industrial scele.
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Rolling of barrel-shaped rollers for sphericel bearings is said to be still in
the experimental stages. A schematic diagram of & lsboratory rolling mill for
rolling barrel rollers is presented (Fig. 40, v. 226 ). The design of roll
passes is discussed and {11ustrated in Fig. 41-45, pp. 227-232. This chepter
also treats die rolling with a mandrel of shaped periodic tubular stock (£inned
pipes) in three-roli mills (Fig. 46, p. 234). The work is preheated to 900-
1200°C., The authors also discuss some of the defects encountered in products
rolled by this method (Fig. 49, p. o%7) and suggest basic form:las for roll
design. On the basis of extensive experiments, this process was fully developed,
and the profiled tubuler gtock obtained from this process meats all dimensional
amd quality requirements, even to the extent that subsequent machinivg of the
rolled product becomes unnecessary in some cases. This process of die rolling
of profiled tubular stock is far more efficient then the old method of press
forging, and is sald to give beiter dimensional accuracy with a 20-40 percent
saving of metal, This process is algo suitable for mechapization and automation
and is reported to find «ide potential application in plants for the mass pro-

duction of snmular perts.

The preforming by rolling of billets for forging of connecting rods for entomo-
bile enair-s was introduced in 1949 at the Gor 'kovskiy aviomobil'nvv zevod
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, Cross Rolling in the Machine-building Industry 4911

imeni V. M. Molotova (Gor'kiy Automobile Plant imeni V. M. Moloov), under the
supevision of A. F. Balin. The initial dismeter of roils in & two-roll mill
ig 500 mm. The motor requires 46.5 kw, a% 1000 r.p.m. The speed of rolls

is 25 r.p.m. The rolls may be adjusted in the vertical plene from 0° ©o T 1/2°
and in the horizontal plane from 0° to 4°. The initial surfaces of the rolls
have the shape of a hyperbolold of revolution (Fig. 58, . 245). Roll-design
methods are suggested for deslgning of the roll surface. The cutput of the
pill is said to be 1000 to 1200 pleces per hour. The mechanical properties of
the connecting rods produced by this method sre better than those of rods pro-
duced by the old press-forging method (Fig. 59, p. 247). It is also cieimed
that savings in material amount to 10-20 percent, productivity is doubled, end
man-hours cut by 30 percent.

Ch. VI. Kinematics, Pressure on Rolls, Moments and Power of Rolling in
Helicel Shape Rolls [Die Rolling]

The author investigates the grip and slip conditions of the work between the
rolls, and derives formilas for calculating the total rolling pressure and
torque. Experiments conducted in a laboratory on & two-roll mill with two
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rolled products. Tables 2 and 3 on p. 287 shov savings of material achieved

by using this rolling method, Advantages snd disadvantages of disc end cone
rolls are discussed, and a graphic design method for the trecer templet of &
copying arrangement is given, The accuracy of the rolled product 1gs sald to de-
pend on the accuracy of the copying arrangement, on the rigldity of the miil
stand itself, temperature variations, rolling speeds, roll wear, and the ex-
perience of the operators. The deviations of rolled parts

sions are genmerally plus or minus 1.0 percent, and not less than plus or minus
0.5 percent in length. Table 5 on page 29k contains the results of & series of
neasurements made on & half-axle and a camshaft of the nMoskvich® automoblle.

Ch. VIII, Pressure on Rolls, Moments and Power in Rolling on Three-roll Mills

The extermel axial tensile force acting on the work 1is determined, The effect
of various factors such as rolling speed, angle vetween the rolls, rate of

Peed, the workplece diemeter and its reduction coefficient, and temperature,

is discussed (Fig. 1-10, pp. 297-301). Empirical formilas for determining these
factors end the tensile force are presented. Formilas for the contact-area
rolling pressure, torque, and power required are derived (Bq. 16., 18., 2L., and
25, VIIX, Pp. 307-310). The influsuce of the above-mentioned factors on pover
consummti~n is discussed.
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As long ego &s 1943-44 V.S. Smirnov pirst conducted experiments with cross
rolling of gears at the Ural Polytechnic Institute. In 1952 a mill designated
TeKEMM-22 was built and set up in the "Kresnyy metallist" Pleat in Koanotop, and
was used to roll gears of diameters up to 200 mm. with a module of 3 mm., This
mill turned out several hundred thousand gears (6000 per shift). A mill at the
Kirovskly traktornyy zavod (Kirov Tractor Plant) in Chelysbinsk, designed to
produced gears of dlameters up to €00 mm. with & module of 10 mm, is said to be
undergoing improvements. The Nauchno-issledovatel'skly institut talthnologii 1
organizatzii prolzvodstva (Scientific-research Institute for Technology and
Organization of Production) began cold rolling of nonferrous gears with a small
module (up to 1 mm.). Accuracy is sald to be of grade 2, and surface roughness
of grade 7 to 10, The text contains a description and a diagrammatic layout of
a mill installed in the "Krasnyy metallist™” plant (Fig. 2 and 3, . 318-319).

A description is given of both gear-forming methods, that with radial advance of
gear-forming tools and that with axial feed of the work. Fig. 4, p. 321, shovs
a set of gear blanks and gears formed by the latter method, The application

of those methods, roll design, and the setup of these mills 1s extensively
treated. When the accurscy of the rolled gears is sufficlent for the purpose
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the metal flow. The optimum speed ror gears with a module up to 3 mm, is 3 to
5 m,/sec.; the rate of advance of gear-forming tools 1s .05 to .3 m, per each
half-revolution of the workpiece. The author deseribes the phenomenon of un~
equal forming of the tooth sides (Fig. 1k, p. 337), and to remedy this drawback
he recommends e high rate of feed and lubrication with a thick mixture of graphite
and spindle oil. Imperfections in tooth tops ave said to be the wmesult of im-
properly chosen dlameters of blanks. The correct diameter is difficult to
calculate exactly, and must be established by trial and error. Table T on

P. 340 contains the measurement data for roll-formed gears from which it can be
determined that these gears are of grade 3 accuracy. The surfece roughness

is of grade 6 to 7, i.e., higher than that of cut gears.

A great adventage of roll forming is that the fibers of the metal are not cut
but fallow the contours of the tooth (Fig. 17, p. 341), which results in higher
strength. It has been experimentally established that roll-formed teeth are
stronger than those formed by machining and grinding operations,

Ch. X. Kinematics, Pressure on Rolls, Mcments and Power of Spur-~gear Rolling

Formulas are derived for the tangential and radial flow of metal , for the detex-
mination ~¢ the angle of bite at the beginning and at the end of rolling, for
Card 22,30
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the contact areas between the rolls and the work, for the rolling pressure ap-

plied, and for torque on the roll shaft. The results of experiments carried

out for the determination of forces, torque, and power required during roll form-
ing of geers by the two methods, are presented in Tables 1 to 5, pp. 364-67, from
vhich certain conclusions may be drawn end briefly summarized in the following table:

Gear-shaping Method
Rolling Conditions Bar Stock Seperate Blanks
(axial feed of work)l(Radial feed of tools)

Pressure exerted on rolls in kg.*) 380~1150 700~2200
Power consumption in kw, 5-10 T-1.5.3
Torque in kg./m. 75-150 85-195

*) A tendency toward pressure increase can be noted with the increase of work
diameter. An increased rate of advence increases pressure, powey consumption,
and torque.

An arrangement used for these experiments is shown in Fig. 6, p. 362.
Card 23/3§
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AUTHOR: Korolev, A.A., Candidate of Technical Sciences
TITPIE: gevelogming Prospects for the Manufacture of Metallurgical
2 v)%

SBéBQ h razvitiya metallurgicheskogo mashino-
stroyeniya

PERIODICAL: Vestnik Mashinostroyeniya, 1958, Nr &, pp 80-82 (USSR)

ABSTRACT: A branch conference on metallurgical engineering plant,
convened at the Uralmashzavod in Sverdlovsk by the Otdel
mashinostroyeniya Gosplana (Mechanical Engineering Division
of the State Planning Commission of the USSR) is reported.
400 delegates representing 22 economic councils, 14 research
institutes, 24 design institutes and 29 metallurgical
equipment manufacturing plants were present (including tihe
Uralmashzavod, the Novo-Kramatorskiy zavod (Novo-Kramatorskly
Yorks), Staro-Kramatorskiy mashinostroitel'niy zavod
(Staro-Kramatorskly Plant), Blektrostal'skiy zavod tyazhelogo
mashinostroyeniya (Elektrostal' Plant), the Yuzhno-Ural'-
skiy zavod tyazhelogo mashinostroyeniya (Yuzbno-Ural'skly
Plant), the Irkutskiy mashinostroitel'nyy zavod (Irkutsk
Plant), the Novosibirskiy mashinostroitel'niy zaved
(Novosibirsk Plant)) as well as 16 steel Works (including

Card l/9the Magnitogorskiy metallurgicheskly kombinat, the Azovstal',
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the Zaporozhstal', tlie Novo-Pagllskiy Works, Kuznetsldy
metallurgicheskiy kombinat (Xuznetsk netallurgieel nonbing).
In his opening address, Ye.S. Novoselov, iinister os the
USSR, emphasised that the State Planning Commission attached
great importance to the conference. Vinogradov, K.K.,
deputy director of the mechanical-engineering division of
the State Planning Commission, pointed out that the
production of metallurgical equipment increased 1l6-fold

in the period between 1932 and 1957. The manufacture of
rolling-mill equipment increased 24-fold. Between 1951 and
1957, 27 blast furnaces, 57 open-hearth furnaces, 35 rolling
and tube mills were built and erected and 22 rolling mills
were completed, awaiting erection. This eguipment was
responsible for an increase of 18.2 million tomns of pig iron,
24,9 millicn tons of steel and 19.3 million tons of rolled
products. An improvement in quality and a rise in
productivity have taken place. During the period between
1959 and 1965, the manufacturers have the tagk of con~-
structing powerful blast furnaces of 1 719 m” and even

2 286 m5 capacity, the larges® in the world. New designs
of automatic skip hoists, weighing carriages, charging
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machines, spout-closure guns and others must be developed.
new charginz machines for steel melting plant with a load
capacity of 15 tons, powerful ladle cranes, converters and
other equipment should be designed. A great increase in
querbity of rolling-mill equipment is foreseen. Completely
mechanised and largely automated rolling mills are planned.
primarily sheet mills, rolled section mills and tube mills
with continuous rolling, nills for the production of bent
profiles and recurrent sections. Several powerful blooming
and slabbing mills with an output of 3,5~4.,5 millicn tons
each must be erected and several continuous rolling mills
for plate, scctions, sheet and tubes. The task set 1is the
production of over 100 million tons of steel per annum by
1972, The two chairmen of the State Planning Commissions
of the Russian and Ukrainian Republics, I.Z. Shlykov and
V.A. Yanchilin, reported on the planned specialisation among
metallurgical equipment manufacturing plants and urged
co-operation between comnstrucuors. Tselikov, A.I., Corres-
ponding Member of the Ac.Sc.USSR, director of the design
office for metsllurgical-engineering at the TeNIITHASh
card 5/9:r'ead a paper on the basic trends of technical development and
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research foreseen between 1959-~1965. A relative increase
in the proportion of sheet among rolled products is
envisaged. Special attention must Dbe devoted to the con-
struction of sheet mills, particularly those with a roll
length of 1 700 - 2 100 mm. A sharp increase (3-4-fold)
in the production of welded tubes for gas and oil pipe lines
is needed and hence the manufacture of many new tube welding
N machines. Sections, sheet and thin-walled tubes of heat-
resisting steels, titanium and other metals will be
inereasingly needed and will require new rolling mills and
presses. Special products for steel economy such as
neconomic" sections, thin-walled and variable section tubes,
rolled railway axles and cold-rolled bent profiles will
require special production equipment. The manufacture of
mills for the rolling of gear wheels and worms, the rolling
of balls and other products will need increasing attention.
These special machines will release many ordinary mills and
presses and will yield much economy of metal. The need to
increase the continuity of rolling processes was stressed -
involving the butt-welding of metals, the association of

Cardl/9 rolling mills with machines for the continuous casting of
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metal and an increase in the degree of automation of rolling
mills, The creation of a research institute for metallur-
gical equipment at Sverdlovsk based on the TsNIITMASh
Branch and the "fralmetallurgavtomatika®" laboratory was
urgently required. N.P. Prokhorov, A.M. Rybal®thenko, the
chief specialists in the heavy-engineering division of the
State Planning Commission of the USSR discussed in their
paper the design and manufacturing programme of blast
furnace, steel-making and rolling-mill equipment. Soviet
designers have created new equipment for high-capacity,
blast furnaces, open-hearth furnaces of 450 tons capacity
and over, new types of blcoming mills, rail-section mills,
sheet mills and tute mills. This equipment is said to
improve on foreign equipment in its technical and economic
performance. Even greater capacities and outputs are
required in the future which will call for a clear speciali-
sation of design work at various plants. Ye.G. Osipov,

chief engineer of the Giprotyaimash, dealt with the problenm
of specialisation. He elucidated the large returns
expected of specialisation in reducing the cost of production.
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These problems were further considered in detail in the
paper delivered by Yemel'yanov, chief eangineer of the
Vsesoyuznyy proyektno-tekhnologicheskiy institut po tyazie-
'lomu mashinostroyeniyu (All-Union Design and Producticn
Institute for Heavy Engineering). In tle papers by A.V.
Istomin, director of the rolling-mill section of the
Gipromez (State Institute for Metallurgical Plant rrojects)
and B.P. Bakhtinov, Candidate of Technical Sciences,
director of the rolling-mill laboratory of the TeNIIChLERLET,
the development prospects of rolling-mill proeduction in
ferrous metallurgy during 1959-1965 were discussed and the
concrete tasks facing equipment manufacturers in creating new
rolling mille and continuous units for the finishing of
rolling-mill products were established. A.D. Kuz'min,
Candidate of Technical Sclences, chief engineerof—tke
TsNIITMASh, elucidated the fundamental problems in the
introduction of new techniques in rolling-mill equiprent
during 1959-1965, facing bcth his office and the production
Plants. Special attention was devoted to product finishin;,
processes which hitherto have not been sufiiciently
mechanised either in Russia or abroad. Korolev, A.A.,

Card 6/9
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Candidate of Technical Sciences, administering the cksir
of mechanical equipment in retallurgical plants at the
Moscow Evening Institute for Metallurgy, reported on his
impressions when visiting metallurgical and engincering
plants in England, Western Germany, France aud other
countries, together with a proup of other Soviet specialists.
D.I. Berenov, Candidate of Technical Sciences, chief engine o
of Uralmashzavod, V.I. Glazyrin, director of the Novo-
Kramatorskiy mashinostroitel®nyy zavod (Novo-Kramatorskiy
Engineering Plant), Ye¢.F. Dotsenko, director of the Staro-
Kramatorskiy zavod (Staro-KramatorskiywOrksLN}L. Dubrovin,
deputy director of the Elektrostal' Plant or heavy engin-
eering and others reported on the technical development
trends in their plants. 1In the papers read by the chief
designers of these plants, G.I. Khimich, H.I. Shinkarenko,
V.L. Shvayun, V.M. Yampol'skiy, A.B. Vernik, I.I.Dobroskoi,
V.M. Kolesov and others, various deficiencies in the ogan-
isation of designing metallurgical equipment and its early
commissioning were indicated, Proposals were made to
evolve a long-ternm plan for the design and construction o+
new rolling mills in the coming 7-10 Jears, to establish

Card 72/9
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a system of wmubtuel financial responsibility covering bothk
the ordering and supplying organisatisns for rainteining
schedules in designing, manufscturing and contissioning
of new rolling mills, to improve co-~operation with the

» Gipromez and its branches, to develop a systern of evaluation

of the degree of merit of the eaniprent nroduced, to
discontinue planning the production of equirment in
terms of tonnage which fails to provide an ircentive for
producing more economical machines, to sinslify the
approval procedure for .acline projects, etc. A number
of papers were devoted to the probleus of cre.ting and
improving the main electrical drives, the regul:ting and
automation apparatus and the problems of integrated auto-
mation in the operation of metallurgical plant, namely,
the papers by Tishchenko, N.A., chief enzineer of the
central design office of tre "Bletronrivod" Works, V.I.
Krupovich, chief ensgincer of the Tyazhpromelektroproyekt,
E .Yu. Gutnikov, director of the "Uruluetallurgavtomatilka”
laboratory, M.I. Reyfisov, department head of TsNIITHASh
and A.S. Filatov, laboratory administrator, and others.
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Concrete Sy csbions were made for i proving the work of
research institutes and lakorstories concernpo with auto-
mation institutes and labaatories concerred with auto-
mation development. In the resolutions of the counfercace,
most of the points mentioned abave were taken into accoum,.

1. Industrial plants--Equipmeny 2. Industrial equipment--Pro-
duction
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Kuz'min, A. D., Candidate of Technical Sciences, ed.
\____...———"_'—'——,—_—_——-— ..
Sovremennoye sostoyaniye prokatnogo mashinostroyeniya (The
Present State in the Manufacture of Rolling Equipment) Moscow,
Mashgiz, 1961. 318 p. 4000 coples printed.

Sponasoring Agency: Kollektlv sovetskikh 1 chekhoslovatskikh
- avtorov. : :

Ed,: G, M. Makovskiy; Ed. of Publishing House: L. A, 0sipova;
Tech, Ed.: V. D. El'kind; Managing Ed. for Literature on the
Hot-Working of Metals:y S. Ya. Golovin, Englneer.

PURPOSE: This book 18 intended for technical personnel of machine-
building and metallurgical plants. .

COVERAGE: The book describes the present state in the manufacture
of rolling equipment in the USSR and the Republic of Czechq-
slovakia. Presented are new designs of blooming and slabbing
mills, billet mills, sheet and plate mills, tube-rolling mills,
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AUTHOR: Kuz'min, A.D., Candidate of Technical Sciences

\\
TITLE: On the developmental trends in the teochnological

process of manufacturing cylindrical gears by

rolling
PERIODICAL: Vestnik mashinostroyeniya, no. 5, 1962, 68 - T1
TEXT: The author discusses the cost of various methods
of gear manufacture. Hot rolling combined with mechanical working :
is found to be less expensive than mechanical working only. The ' .
least expensive method consists in rolling the blank after stamping, b////

when it is still hot, first on smooth rolls and then on toothed rolls,
which is followed by annealing, pickling and mechanical working. Pre-
liminary turning and preliminary tooth cutting would be eliminated.
There are 5 figures and 3 tables.
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>%AUTHOR: Gorshkov, V. N.; Platov, V. P.; Kuz'min, A. D.3 Mukonin, V. F.

%ORG: None o

%TITLE: A method for rolling pipes on a planctary mill. Class T, No. 181593 {an~

' nounced by the All-Union Scientific Research Institute for Design and Planning of
| Metallurgical Machine Building}

b
i

iSOURCE: Izobreteniya, promyshlennyye obrazisy, tovarnyye znaki, no. 10, 1966, 15

| POPIC TAGS: pipe, rolling mill, metal rolling

!

| ABSTRACT: This Author's Certificate introduces: 1. A method for rolling pipes on 2

iplanetary mill. Pipes of large diameter are rolled by deformation of the pipe during -

I the rolling process along the surface of rollers of & length and diemeter considerably

| less than those of the pipe to be rolled end independent of the pipe diameter. 2. A

‘modification of this method in which pipes with a given number of fins on the outer
surface are produced by using rollers with a worm thread which are kinematically con=

nected to the mechanism for rotating the pipe. -

|
i
i-‘sua CODE: 13/ SUBM DATE: 23Apr6i
t
|
@

A - ' " uDC: 621.771.064;621,774,3<17,2!
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| " ACC NR:  AP602521); | SOURCE CODE: UR/0033/66/043/003 /0692 /0694 |
|

AUTHOR: Kuz'min, A. D.j Dent, W,%K iﬂi /<
1 vl 7 '

ORG: [Kuz' sics Institute im, P. N. Lebedav, AN SSSR (Fizicheskly institut
AN SSSR); /Deni/iRadioastronomical Observatory, University of lichigan, U."S. A.
(Radioastronomicheskaya cbservatoriya Michiganskogo universiteta S, Sh, A.)

TITLE: Measuregonts of the brightness temperaturo and polarization of Venusian
_radio emission! &t 3.75 cnm

SOURCE: Astronomicheskiy zhurnal, v. 43, no., 3, 1966, 692-694
TOPIC TAGS: Venus planet, solar radio emisgsion, temperature measurement, measuring
apparatus, radio telescope

ABSTRACT: This is a bief description of the apparatus used and the results of
measurements of the brightnoss temperature and polarization of tho integral radio
omission of Venus at 3,75 cm. The observations were made in August-September 1964
with the 26-m radio telescopé%f Michigan University., At the phase anglo¢= g5° *
the brightness temperature of Venus was found to be 659465 K. The upper limit of the
polarization of the integral radio amission of Venus is 1%. A study also was made of
the polarization of the radio emission of the discrete sources 3C 123 and 3C 273, for
which the degreo of polarization and the position angle were found to bo 4,0% and
1.8% and 160° and 160° respectively. The autliors are grateful to Professor F, Kheddolk,. .
the personnel of the Radioastronomical Obgervatory and especially to Dzherri Eyman-—
and Mayk Kleyn for their help in conducting the observations. _J_PRS:_%.??H

YT S
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Measuring the polarization and brightness temperature distribution
of Venus at a wavelength of 10.6 cm., Astron. zhur. 42 no.3:595-617
My-Je 165, (MIRA 18:5)

1. Fizicheskiy institut im, P.N,Lebedeva AN SSSR i Radioastronoml-
cheskaya observatoriya Ouens Velley Kaliforniyskogo tekhnologi-
cheskogo instituta, SShA,
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Z'MIN, A.D.

Measurements of the brightness temperature of the illuminated sice
of Venus taken at a wavelengtih of 10.6 cm, Astron. zhur. 42 no,b:
12861-1286 N-D 165, (MIRA 19:1)

1. Fizicheskiy institut im. Lebedeva AN SSSR. Submitted May 11,
1965,

PRSI S
M R R A . .
el AT )
fﬁtﬁ:&;ér» Feidt e nalriahe &3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86 00513R000928020

B S RGE S G TR R S S R A 2 R T L SIRE SO SETIE S TR T

_KUZMIN, A,D., kasd, tekhn, nauk

tulculating forces and moments acting on rolls in rolling gear
whuuln. Vest. mashinoatr, 45 no,7:13-17 J1 '65,

(MIRA 18:10)
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SHULYUMOVA, Ye.S., professor; @'m, A.Y., assistent; FED'KO, P.A,,
ordinator. .

Influence of tissue extracta on lactation in cows in foot-and-mouth
diseass. Veterinariia 33 no.2:27-30 P 'S6. (MLRA 9:5)

1. Odesskiy sel'skokhosyaystvennyy institut.
(200T-AND-NOUTH DISEASE) (TISSUR EXTRACTS) (LACTATIOR)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020

BN ey B EAT e NS G e Sty Ay A i L g B ion 3 SRR

A B ST O IR R W BT FLU R

7z

KUZ'MIl, A. Fe Cand Biol $:1 -- "Effect of tissue preporations manufectured

by the method of Academician V. P. Filatov upon the secrctory, absorptive, and
of
motor activity #m the stomachs of dogs."” L'vov, 1960 (Min ¢f Agreemdswme UKSSR.

L'vov Zoovet Inst), (KL, 1-61, 188)
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Dissertation: "Pike-Perch of the Nortnern Cas 3 "o ;
¥ z plan Sea." doscow Techni
Inst of Fish Industry and Economy 1imeni A. I. Mikoyan, 13 Jun Z’I.ec cat

80: Vechernyaya Moskva, Jun, 1947 (Project #17836)
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KUZ'MIN, A.G,, kand,biol, nauk
Fluctuations in the stocks of Northern Caspien pike perch [with
summary in English]. Trudy VNIRO 34:87-95 '58. (MIRA 11:9)
1.Kaepiyskiy filial Veesoyuznogo nauchno-issledovatel'skogo instituta

morskogo rybnogo khosyaystva L okeanologii.
(Caspian Sea--Perch)
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KUZ'MIN, A G., kand.biol. nauk

R

Composition of spawning populations of the Volga and Ural pike
perches as related to their biological characteristics [with summary
in English]. Trudy VNIRO 34:96-101 '58, (MIRA 11:9)

(.,44‘

1l Kaspiyeld.y filial Vsesoyusnogo nauchno-issledovatel'skogo instituta
morskogo = rybnogo khozyaystva i okeanologii.
(Volga River--Perch) (Ural River--Perch)
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Long-range variations in the compogition and strength of the
pike perch gtock of the Volga River. Trudy sov, Ikht. kom,
n0¢131414-419 161, (MIRA 14:8)

1. Kaspiyskiy nauchno-issledovatel!skiy institut rybnogo
khozyaystva i okeanografii - KaspNIRO,
(Volga River--Perch)
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KUZ'MIN, A.G,
Estimating the stocks of pike perch by catch £
Vop, lkht. 1n0.17:47-55 '61, e ?ﬁi;zrﬂtsaﬂ

1, Kespiyskiy nauchno-issledovatel'ski 8l
Yy institut morak
khozyaystva i okeanografii (KaspNIRO). ,ogo TybRoge
Caspian Sea-—Perch)
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KUZ'MIN, A.G.

Development of stock of the North Caspian sturgeon Acipenser
atellatus, Trudy VNIRO no.541169-174 164,

(MIRA 1832)
1, Kaspiyskiy nauchne-issledovatellskly institut merskogo rybnogo
khozyaystva 1 okeanografii,
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KUZ'MIN, A.I.

Suddexideath as a cauge of a transport accident. Sud.med.ekspert,
6.n0.2154~55 Ap-Je163, (MIRA 16:7)

1. Kirovogradskoye oblastnoye byuro sudebnomeditsinskoy ekspere
tizy (nachal'nik L.Ye.Barkhash)}.
(DEATH)  (TRAFFIC ACCIDENTS)
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KUZ'MIN, A.I.

Some data on the characteristics of injuries due to motor—
cycling. Sud.-med, ekspert, 6 no.4: €¢-18 0-D163
(MIRA 16212)

1. Kirovogradskoye oblastnoye byuro sudebnomeditsinskoy eksper-
tizy (nachal'nik L.Ye. Barkhashg‘
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VINOGRADOV, V.I., kand, tekhn. nauk; KUZRMIN, AT, inzh,

Study of built-in centrifugal fans of electrical machines,
Elektrotekhnika 36 no.5:43-45 My '65. (MIRA 18:5)
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ORG: none '

vd

TITLE: Variations in cosmic rays and some characteristics of interplanetgry spate

SOURCE: AN SSSR. Mezhduvedomstvennyy geofizicheskiy komitet. Kosmicheskiye luchi,
no. 7, 1965, 18-26

TOPIC TAGS: cosmic ray, diurnal variation, magnetic field, cosmic ray anisotropy
ABSTRACT: The principal characteristics of v
studied on the basis of IGY-IGC-59 materials.
dial magnetic field on the diffusion of solar ¢
the propagation of cosmic rays in magnetic trap
anisotropy of cosmic rays in the interplanetary

ariations in primary cosmic rays are
The effect of the interplanetary ra-
osmic rays is discussed together with
5 and the Forbush decrease. The.
magnetic field revealed by the 11-

_year cosmic ray cycle is analyzed. The results of this study are used as a basis

Card 1/2

for constructing a model of the interplanetary magnetic field and for determining
its basic parameters. A diagram is given showing the lines of magnetic force for
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-the interplanetary field and the direction of the density gradient for the cosmic

rays as well as the direction for the vector of anisotropy. The properties of

.bursts of cosmic rays and diurnal variations show that this is a radial field re-
e :sembling the solar dipole field intensely prolate in the equatorial plane with a

T .magnetic moment having the same direction as on the earth. Analysis of experimental

-data indicates that this interplanetary magnetic field should have a field intensity
‘of approximately 6y on the orbit of the earth. An examination of Forbush effects
rand the bursts of cosmic and subcosmic rays which accompany them indicates that
tthere are magnetic traps expanding outward from the sun in which the cosmic rays are
‘effectively retarded. There may be a considerable gradient in the cosmic rays in a
. direction perpendicular to the plane of the ecliptic. Orig. art. has: 2 figures,
12 tables, 10 formulas.
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USSR/Nuclear Fhysics - Cosmic rays in metevrology
Cerd 1/1 Pub, 147-3/16
Author : Dorman, L. I,; Kuz'min, A. I,; Tyusnutova, G. V.; Feynberg, Ye. L.;
Shafer, Ya. G, B
Title : Variations in the intensity of cosmic rays and the role of meteorological
factor
Periodical : Zhur. eksp. i teor. fiz. 26, 537-54k4, May 1954
Abstract : Briefly expound the results of an experimental and theoretical study

of the influence of meteorological factors on the observed (at sea
level) intensity of the hard component, of cosmic rays. Show that
knowing the distribution of temperature in the atmosphere above the
observation point one can allow for the meteorological factors with an
accuracy up to 0.1 to 0.2% in the intensity of cosmic rays. Here the
remaining divergence lies within the limits of error of the given
meteorological sounding. It turns out that the seessonal varistions in
the intensity of the hard component are due to neteorological factors,
The dailly variations are essentially masked by these factors.

Submitted

October 27, 1953
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Correlation of semidiurnal variations in the intensity of the

hard component of cosmic rays with semidiurnal fluctuations of
barometric pressurs. Trudy IAk.fil, AN SSSR, Ser. fiz., nn.1l:

2326 's55, (MLBA 9:10)

(Cosmic rays) (Atmospheric pressure)
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USSR/Nuclear Physics - Cosmic rays fluctuation FD-2207
Card 1/1 Pub, 1k6-12/25

Author ¢t  KXuz'min, A. I., and Skripin, G. V.

Title : Letter to the editor. Influence of lunar tidal fluctuations of the atmos-

phere upon the intensity of the hard component of cosmic rays
Periodical : Zhur. eksp. i teor. fiz. 28, 608-609, May 1955

Abstract ¢  Theauthors state that a consideration of the influence of lunar tidal
fluctuations 1r the atmosphere upon the intensity of the hard‘component
of cosmic rays §I 1is of interest both for the study of the nature of
the half-daily variations in the cosmic rays and for the study of the
nature of the daily fluctuations of the temperature in the upper layers
of the atmosphere (Ye. S. Selezneva, Izv. AN SSSR, ser. geogr., 9, 82,
1945). 1In connection with the fact that the period of the main lunar
tidal fluctuation of the atmosphere equals one half of the lunar day
(N. Ye. Kochin, Sobraniye sochineniy [Collected works], 1,1949), they
expect the appearances of the effect of the fluctuations in the regular
half-daily variations in the intensity of cosmic rays, but that these
regular variations can be masked by statistical fluctuations of the cosmic
ray particles. They thank Professor Ye. L. Feynberg. Five References

Institution : Yakutsk Affiliate, Academy of Sciences USSR
Submitted : January 19, 1954
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Category : USSR/Nuclear Physics - Cosmic rays o

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 622

Author  : Kuz’min, AI. Skrypin, G.V., Tyanutova, G.V., Shafer, Yu.G.
Inst : Yukutsk Branch Acad. of Sciendes USSR.

Title : Unique Flare of Intensity of Cosmic Rays.

g Orig Pub : Dokl. AN SSSR, 1956, 108, No 1, 66-68

Abstract : Report on the results of measurements of intensities of cosmic rays during
't the time of the great flare of solar activity on 23 February 1956. The
measurements were made in Yukutsk (elevation 101 meters, 51° northern
latitude, 129° eastern longitude) with the aid of ionization chambers
shielded with 12 cm of lead and aimed with a telescopic system made of
Geiger-Mueller counters. The meximum by which the intensity exceeded the
usual value occurred at 2.0 -- 4 hours Greenwich mean time and amounts to
165 -~ 200%, depending on the type of recording apparatus. Apparatus re-
cording extensive showers with a density of 25 and 50 particles per square
meter did not detect any increase in intensity.
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Akademliya nauk SSSR. Yakutskiy filial

Varlatsii intensivnosti kosmicheskikh luchey (Variations of the
Intensity of Cosmic Rays) Moscow, Izd-vo AN SSSR, 1958. 168 p.
(Series: 1Its: Trudy, serlya fizicheskaya, vyp. 2) 1,500 copies
printed.

Resp. Ed.: Shafer, Yu.@., Candidate of Physical and Mathematical
Sciences; Ed. of Publishing House: Fradkin, M.I.; Tech. Ed.:
Pavlovskiy, A.

PURPOSE: This collectlon of articles 1s for scientists and students
of cosmic rays and meteorology.

COVERAGE: Thls 1ssue contains articles on experimental methods in the
continuous registration of cosmic rays, the investigation of
meteorologlcal effects of the different components of cosmic rays,
and the connection between variations in cosmic ray intensity and
solar and magnetlc activity. Part I describes apparatus used 1n

card 1/6

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000928020(



5 ‘wwr"tmﬁm 5375 B Lt TS ‘Yx‘, A DERN T EIEEAST Y 3

"APPROVED FOR RELEASE Monday, JuIy 31 2000 CIA-RDP86- 00513R000928020

SIREE RTINS *i‘,z“’““i”&f‘pﬂ’rﬁ‘}x‘?fﬂ SR A A il R,

- - - .

Variations of the Intensity of Cosmic Rays 881

measuring cosmic ray intensity on and under the earth's surface and
in the upper layers of the atmosphere, and speciflically dlscusses
the ASK automatic ionization chamber. Part II discusses the theory,
methods and results of the investigation of meteorologlcal effects
of the various components of cosmlc rays. Part III discusses the
characteristics of dally variations in cosmic ray activity. The
following sclentists are mentioned in the introduction: S.N.Vernov,
Corresponding Member of the AS USSR, Professor Ye.L.Feynberg, and
N.L.Grigorov, Doctor of Physical and Mathematical Sciences. The
articles are accompanied by diagrams, tables, and bibliographic
references.
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PART I. APPARATUS FOR MEASURING VARIATIONS
OF INTENSITY OF COSMIC RAYS

Shafer, Yu.G. Continuous Registration of Variations in the Intensity
of Cosmic Rays by an Ionlzatlon Chamber With Automatic Control 7

Shafer, Yu.G. Further Improvements in Automatic Cosmic Ray Stations 23

_Kuz'min, A.I., Seripin, G.B., Yarygin, A.V., Installation for
Studying the Energy Characteristics of Cosmic Ray Variations 34

Kuz'min, A.I., Yarygin, A.V. Apparatus for Subsurface Measurement
of Varlations in Cosmic Ray Intensity 36

Belomest{nykh, V,A., Shafer, Yu.G. Methods of Regilstration and
Study of Cosmic Ray Intensity Varlations in the Stratosphere 7
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PART II. METEOROLOGICAL EFFECTS

Dorman, L.I. Concerning the Theory of Meteorological Effects of
the General Ionizing and the Sort Components of Cosmic Rays

Dorman, L.I. Concerning the Theory of Temperature Effect of
the Neutron Component in Cosmic Rays

Kaminer, N.S. Problem of Tempera ture Extrapolation
in the Lower Stratoasphere Region

Sokolov, V.D. Methodology of Applylng Temperature Corrections
in the Intensity Measurements of the Hard Component Cosmic Rays
Using the Atmospheric Temperature Profile up to Elevations of 5-6 km

Tyanutova, G.v,. Preliminary Results of Comparing Data on
Measurement of Global Intensity Variation of the Hard Component of
Cosmic Rays with Instruments ASK-1 and S-2
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. Koval'skaya, A.I. Problem of Seasonal Varlablility of the Barometric
Coefficlent of the Hard Component of Cosmic Rays _ 85

Koval'skaya, A.I., Krasil'nikov, D.D., Nikol'skiy, S.I. Preliminary

Results in Determining the Barometric and Temperature Effects of
Extensive Torrential Rains Near the Sea Level 88

 PART III. NATURE OF VARIATIONS IN COSMIC RAY INTENSITY

Glokova, E.S., Kaminer, N.S., Mishina, N.A. Cyclic and Seasonal
Variations'of Diurnal Wave of Intensity of Cosmic Rays 95

Kuz'min, A.I., Skripin, G.V, Relation of the Diurnal Effect of
COsmIE‘REy'Intensity to Geomagnetic and Solar Activity 107

Fhks, L.A., Shvartsman,B.F. Temperature Effect in Seasonal-and
Diurnal Varlations of the Hard Component of Cosmic Rays From the
Data Collected on Shmidt's Promontory Station 118
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Sokolov, V.D. On the Nature of 27-day Variations in Cosmic Ray
Intensity

Dorman, L.I., Freidman, G.I. Interpretation of the Cosmic Ray
Burst of February 23, 1956
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KUZ'MIN, A.I,; NESIS, A.I.
Carrying out supsrficial X-ray therapy with radioscopic diagnostic
apparatus. Zdrav. Kazakh, 18 no.1173-7, '58, (MIRA 13:7)

1. Iz balkhashskoy bol'nitsy No, 1 i Karagandinskoy oblastnoy
klinicheskoy bol'nitsy,
{X RAYS-—THERAPEUTIC USE)
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KUZ'MIN, A« I., Cand of Phys-Math-Scl ---(diss) "Investigation of the
Variations of Cosmic Rays Under the Earth,"
Moscow, 1959, 13 pp (Moscow State Univ imeni M. V. Lomonosov ard
the Scientific Research Institute of Nuclear Fhysics) (KL, 6/60-120)
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KUZMIN, A. 1.

"UNDERGRCUND COSMIC RAY INTENSITY VARIATION"
A, I, Kuzmin

1. In 1957, regular observations of hard component intensities of cosmic rays were
initiated by means of semi-cubic telescopes (with triple coincidences) at the surface of
the Earth and at depths of 7, 20and 60 metres w.e. (water equivalent), These data helped
to determine the barometric coefficients; 0.13%/mb; 0.1%/mb; 0.08%/mb; and 0.04%/mb, at
the surface of the Earth and at 7 , 20 and 60 m.w.e., respectively, The variations,
corrected for the barometric effeét, are closely correlated with those expected due to the
temperature effect. The best agreement between experiment and theory exists when the eff-
ective exponent in the intergral power law spectrum is equivalent to 1.3, 1.5, 1.7 aml
2.0 at sea level and at 7, 20 and 60 m.w.e., respectively.

report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959

Proceedings publ. Moscow 1960, Vol. 4, Variations of Cosmic Ray Intensity.
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A Device for Checking Frequency HMeters

Izmeritel'naya tekhnika, 1959, Nr 8, pp 39 - 40
(0SSR)

F'or checking reed and dial power frequency meters,
the author suggests a simple device which showed
good results at the Mogilew GKL. Depending on avail-
able parts, this device may be bullt in two versions
in the workshop of any GKL. In the first versicn,
the reference frequency meter and the frequency meter
to be checked are connected to the output of & step-
up transformer 6/220/110 v which in turn is connected
to an ac generator G-31 of the tractor "Belarus’F®

(60 watts, 6 volts), The generator is connected by a
belt transmission to a motor which may consist of a
de generator GBF-~4105, The ratio of the motor and
generator pulleys is 2:1, The generator is comnnected
by a selenium rectifier VSA.5 (64 volts, 12 amps) to
the 220-volt power meins. An autotransformer LATR-2
is used for controlling the rpm of the motor whereby

LLAEES (2
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A Devizs for Checking Frequency Meters
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the frequency of the ac generator is changed from

% to 55 cps. The second version consists of a
motoz ~generator or converter (220/220 volts, 70 watts,
3000 rpm, 50 cps). The motor generator is connected
to the power malns by a VSA-4 rectifier. The rpm
number of the motor is controlled by an autotransfor-
mer LATR-Z., There are 2 circult diagrams.
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S/169/61/000/005/025/049
A005/A130

{ AUTHORS s Kuz'min, AcI., Danilcv, A.A.

TITIE: On the meteorolcgisal effes%z :f ccexic rays below the ground
at depths lower than 100 m of water equivalent

PERIODICAL: Referativnyy zhurnal, Gecfizika, no. 5, 1961, 11-12, abstract
56 95. (Tr. Yakutskogo fil. AN SSSR. Ser. fiz., 1960, no. 3,

58-64 )

TEXT: The authors studied the me%sorological effezts of the hard
component of cosmic rays, which was recorded at depths of 0.7, 20 and 60 m
of water equivalent by means of counter teleascopes. To establish corre-
lations between the mean daily values of cosmic ray intensity, atmospheric
pressure and atmospheric temperature, the authors utilize data from obser-
vations 1in Yakutsk from December 1, 1957 to October 30, 1958. For the
barometric coefficient the following values were obta-nedx - 0.13 % 0.01
(ground 1eve1), - 0.01 7 0.1 (at 7 m w.e.);, - 0.08 % 0.01 (at 20 m w.e.)
and 0.05 * 0.01 (at 60 m w.e.). The results of investigating the tempera-
ture effect indicate good agreement between the experimental data and theo-
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On the meteorologiocal effects of cosmic rays ... A005/A130
retical conceptions of the nature of this effest, Seasonal intensity
variations were studied. The amplitude of the annual wave decreases with
depth, and the time of the maximum is shifted from winter to spring months.

N.K.

[Abstractor's note: Complete translaticn. ]
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i AUTHOR: Kus'min, A.I,. ]

TITLE: On the fundamental properties of solar-diurnal variations of

cosmic rays

PERIODICAL: Referativnyy zhurnal, Geofizika, no. 5, 1961, 12-13, abatract
56 101. (Tr. Yakutskogo fil. AN SSSR. Ser. fiz., 1960,
no. 3, 99-110)

TEXT: The author studied the solar-- =~nal variation of cosmic ray
intensity in the energy range from 2.109 ¢4 .J0.109 ev at Yakutsk. He

used data obtained in 1957-1956 from a nevcron moritor, an ionisation

chamber and counter telescopes at depths o 0.7. 20 and 60 m of water
equivalent. The amplitude of diurnal varistios corrected for the tempera-
ture effect substantially deocreases with inocreasing energy of the particles v(
recorded. The time of the maximum of the diurnal wave is olose to 14

o'oclook local time at the earth's surface and is shifted towards 15 - 16
o'clock at depths of 20-60 m of w.e.. From analyses of the data the

author determined the variation spectrum of primary radiation, whioh has
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On the fundamental properties of ... A .. A005/A130

the formi D (E) = 0.155&'1'0, when £ > 15 Bev

D 0, when £ < 15 Bev
S8ince the experimental data at depths of 20 and 60 m of w.e. disagree Bsome-
what with theoretiocal expeotations, the author concludes that the power of
the source of diurnal variation deoreases with increasing asymptotic la-
titude of arrival of the particles (the asymptotioc latitude is defined as
the angle between the particle's direction of motion in infinity and the
pPlane of the geomagnetio equator). The author notes that the fundamental
properties of the diurnal variations of cosmio rays examined in the present
article do not contradict the oconcept of modulation of primary radiation 4
by solar corpusoular streams oarrying a frozen magnetic field.

N.K.

[Abstractor's note:s Complete translation. ]
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2 ”,.,_'7(109/,“«() 4005 /4136
{ AUTHORS:  Kuz'min, 4.I., Sokolov, V.D., Shafer, G.vV.

TITLE: On the 27-day variations of cosmic ray intensity

PERIODICAL: Referativnyy zhurnal, Geofizika, no., 5, 1961, 13, abstract
56 1025 (Tr. Yakutskogo fil. AN SSSR. Ser. fiz., 1960, no.3,
111-115 : ’

TEXT: The authors studied the nature of the 27-day variations of

cosmic ray intensity on the basis of data from recordings at Yakutsk in
1957~1958. Using the epoch Superposition method, they determined the
amplitudes of the 27-day variations in intensity of the neutron component

at the earth's surface and the hard component at depths of 0.7, 20 and 60 m

of w.e.. They show that the results obtained do not agree with the as-
sumption that 27-day variations are meteorological in nature. 1In view of

the fact that the minima of the 27-day variations coincide with effective &kl
magnetic storms and that the ratios of the amplitudes of the 27-day varia-
tions of the different components are olose to the ratios of the amplitudes

Card 1,2
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On the 27-day variations of cosmic ray intensity AOOS/M}O

of the Forbush effect of these components, the authors assume that these

two types of variation are of common nature. They calculated the spectrum

of the primary variations of intensity that satisfies the experimental d/
results. In high energy regions the spectrum has the form:

_?_ (¢) - ae-(0-5 + 0.7)

[Abstraotor'a note: Complete translation. ]
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