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SOV/156—59—7~12/20
gtress Conditlons in the Extrusion of Tubes of TJpe peplf 9-1.5

shows temperatures as functlons cf extrusion speed for
various degrees of deformation. A typleal oscillogrem is
shown in Fig 2. while Fig & shows tpat for this, as for
meny otheT alloys (Refs 10-1%), the friction force Temains
at its maximuml iue 4 f jeformations:
The variati i n factor and other parameters
with temperaturs (250, s ) are glven in Table 1.
Fig 4 shows frie 7 W of these temperaturlés
ge functions of the extrusion sveed. The ratio of friction
force tc the plastlc~deformation stress (true resistance
to deformation) foT the average temperature wes found %O
vary within 1 he rang® 0,52 - 0.t6. The experiments 8130
enabled the parameters for aaplculating tube extrusion
forces by & simplified equation to be determined (Fig 6).
Tpe almost linear plots of m 181 . (tens)
vs natural logaritim of extens mpeTrat
250, 275 and 300°C are shown in F . Results calculd
by the simplifie i an analyticel equation
Card 2/3 published by Perlin {Re . using the authors' published

. IR :
APPROVED FOR : e
RELEASE: 06/15/2000 CIA-RDP86-00513R00124011000
4-8"



D ELEASE: 06/15/2000

RN

| I-DP86-00513R001240110004-8

g I s

SOV/136~59—7n12/20
stress Conditions in the Extrusion of Tubes of Type TsAM 9-1.5

are compered in - The analyticel

, especia.ly at high degreesd of

2ffect arises on the

The authors

for tubes to De up to

: coc, respectively.

, 3 tables and 15 references, 12 of

3 German.
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Some Force and Deformation Characteristics 78321 )
of Working Uranium py Forces of Pressure SOV/89—8-3-b/32

for working of uranium by forces OF pressure, the
authors 1nvest1gated the rolling, sressing, drawing,
and die forging of uranium. Figure 1 shows the
influence of the temperature on the maximum permissitle
reduction per pass of 15—mm—wide cast uranium samplées.
Uranium 18 exceptionally sensitive LO nonuniform dis-
gributions of deformations during rolling. For
example, [ine uranium strips (0.05-0.20 mm) may be
obtained without fpacture; reduction per pass 80-85%.
The augmented plasticity is explained as due to
negligible nonuniformities in the distribution of
geformation in the rolled strip. However, when rol.-
ing cold thin plates with variable rolling direction,
the resulting nonuniformities in deformations cause
fracture of the metal. Figure 2 shows the results

of investigations of the variaticn with temperature
of the mean specific pressure Pag of the metal on

the rollers. The temperature increase in the metal
card 2/17 during rolling at t = 630O C causes & transition ir.to
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Flg. 2. Average speciflc pressure of metal on rotl?rs
versus the temperature: first series of tests;
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Some Force and Defor.ratlion Characteristlss 78321 .
of Working Uranium by Forcoes ol Pregsurs SOV /29-8-3-C 22

the phage whlch shows up as staggerad oscillograms.
The Huthors also investigated the mean speciflc pressure
as function of the reduction at various temperatures and
also as function of the {nitial state of uranium samples.
They compared the results with “he analytic equation of
A. 1. Tselikov (Prokatnye stany (Rolling Mills) M.,
Metallurgizdat, 1947) and found a gatisfactory agree-
ment:

g8 hy YR
Few “miﬂ(ﬁv[{#w- q.

.

where £ = (H - h)/H 1s Peduct%gn; hH helpght of

in the neutral cross sectlon; O = M N2p/ A h
(H = coefficient of friction; D = diam of rollers);
Kk = 1.15 ny g, (ny - ~pefficient of strengtheninz;

O

CFS = yield limit 1in cas¢ of large plastlc deforma-
card 5/17 tions). The value of n, 13 function of the reducticn
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Some Force and Deformation Characteristics 78321
of Working Uranium by Forces of Pressure SOV/89-8—3—6—32

and temperature, and varies bhetyeen 1 and 1.6. Figure
I shows the absolute widening b =B -B of a scguare

sample 21 x 21 X 180 mm with rollers 220 mm in dian as
function of rolling temperature. The maximum of tre
curves 1s connected to the maximgm of the friction
coefficient which in the 900-950" C temperature r2¢ion
is equal to 0.4-0.45, The authors note that urani:um
can be extruded in the temperature interval between 250
and 1,0000 C, and they discuss in detall the extrusion

characteristics of 7{ _ and Q@ -uranium. They empha=-
S

gize that during extr ion the vranium should not :ome

in contact elther with ailr or steel tools. Tool: made

from heat-resistant alloys, cartides, and ceramics with

jubricants are nsed for extrusicn of @ -uranium.

While extrusion velocitiles of ')’—uranium are practically

unrestricted, @ -uranium 1s extruded using velocities

between 1 and 400 mm/sec. The cuthors investigated

further the extrusion stresses as functlon of extrusilon

ratio, temperature (see Fig. 6). and production mode of
card 6/17 the sample. The extrusion stress depends linearly on
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SOV /2G-u=2=0
the Intepral index of the degroe of deformatlon .

and Flpoure 3 represents a nomogran whose cross-
hatched reglon shows the influcnce of the scale-factior
on the pressing stress when the ratio of the contalner
dlameters eqaals 5. The Lests also showed that <ne
can neplect the forees of eontact frictlon. Ay seon
from tLhe nomopram, the 11nes pacs through tLhe cocrdi-
nate oririn, and thercfore, the extrusion ctresoeo

(6) pr can be determined from the eqgation:

In analopy with Youngz's modulus the authors call the
coefficient Mpr‘ the modulus of the extrusion stress.

Figure 9 shows the variation of this modulus with tem-
perature, Extrudabilitly ipr of the uranlum meta. .

defired as:
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card 10/17 stresses.
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Fig. 9. Modulus of extrusion stress of uranlum versus
temperature.
Card 11/17
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Some Force and Deformation Characteristics 78321
of Working Uranium by Forces of Pressure SOV/89-3-3-£ /32

- (l"r

7 =
or Moy

is shown in Fig. 10, where the upper curve 1s the raria-
tion of the maximum extrudabllity under a pressurs of
150 kg/mm“, and the lower curve is obta.ned using

= 15 kg/mmg. )’—Uranium has extrudability above ',
“he authors discuss further the structure of the prod-
wcts and Table 2 exhibits the mechanical properties
of the extruded uranium. The aushors discuss varicus
lubricants used during drawing, and present in Table 3
and on Fig. 11 some results concerning drawing of
uranium. With heating one can obtain uranium wires z
mm in diam and less. Modification of heating conditions
allows the production of 0.l-mm uranium wires. Uranium
can be die-forged in the @ and 'y'temperature regions

with ram velocitiéﬁ up to 6,000-74,000 mm/sec. Any tran-

pr

Card 12/17 sition into the reglon due to overheating will cause
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Fig. 10. Extrudability of uranium versus temperature.
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Table 2. Machanical properties c¢f extruded urari.r.

(2) Initial state of uranium; (b) tensile strengtn;

(o

elongation;

(d) reduction of area;

Card 14/17

extruded in @ -phase with subsequent hardenirg ﬁunp~phas

a

b

ay,. Ig/nm))

c
& %

d
v %

e, 350° C

e) 000* C

£ . ..

e) T30-150° C .

143,0
61,3
. 80,9

75,0

—g—

9,2
8.2
7.6

—_—

8,9
4,1
4,0 -

8,0

—

(e) extruded at; (r

Notes (1) Each figure represents the arithmetic r
value from three measurements, (2) Small Gagarin-
samples were used during tests.
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Some Force and Deformation Characteristirs 78321
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crack formation. The autho>rs also d.scuss priefly <re
conditions for flat die forging of C. and uranium.
There are 11 figures; 4 tables; and & Sc.ic* reference: .

SUBMITTED: February 23, 1959

Card 17/17
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AUTHORS: Korol', V. K., Perlin, I. L.
TITLE: Deformation Resistance of. TsAM 9-1.5 Alloy Within Tempera-
ture Range of Hot Working by Pressure

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Tsvetnaya metai-
lurgiya, 1959, Vol 2, Nr 5, pp 159-16¢ (USSR)

ABSTRACT: Zinc alloys are now used by railroads and other industries
as a good substitute for antifriction bronzes. Such an
alloy is TsAM 9-1.5, consisting of 8 to 10% Al, 1 to 2%

Cu, and 0.03 to 0.06% Mg, the balance being zinc. This
alloy corresponds to state standard GOST 7117-56. Previous
studies were conducted by German authors (Beier, W., Wolf, V.,
Z. Metallkunde, Nr 8, 1939; VWeiss, E., Metallkunde, Nr 4,
1940), and by Vinogradov, S. V., Dnestrovskiy, N. Z.,
"Special Bronzes and Brasses,’ Metallurgizdat, 1945; they
cover, however, only slow rates of deformation (10 to

120 mm/min), while hot working by pressure involves a

high rate of deformation. The authors studied the latter
using a tension-testing machine with & pendulum dynamometer
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Deformation Resistance of TsAM 9-1.5 75397
Alloy Within Temperature Range of SOV/149-2-5-23/30
Hot Working by Pressure

with a ram speed of 0.2, 1.6, 2.5, and 168 mm/sez, a
drawing bench with an attachment for tonsile tects, and

a recording device for preparing a primary diagram vy

means of an oscillograph. Specimens ware rods of S-mm

OD and a length of 40 to 80 mr (GOST 1497-42). The
installation is shown in Figs. 1 and 2. The deformation

of the specimen can be recorded simultaneously on the
pnotographic plate and by the oscillograph. The resuits

of tests are given in Table 2. From Table 2 it appears
that the TsAM 9-1.5 alloy acquires a considerable strenghen-
ing only at the beginning (up to 10% reduction),jthen
sofgens rapidly at geformation speeds of 2.5-1073; 2.07-
107 and 6.25 - 107 1/sec. However, at a deformatian speed of 2.1 /3¢
a certain increase in the stgess of plastic tension is
observed, even at 300 to 3507. One can conclude that

at slow speeds the rate of deformation does not influence
substantially the resistance of the al.oy. The maximum
value of the speed factor (6.4, which s the ratio of

Card 2/6 the stress of plastic tension at any speed and any

L u
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Flg. 1. Diagram of installation for simultaneous deczer-
mination of applied force and cross section of the
specimen during stretching. (1) Reverser; (2) dynamo-
meter; é3) light source; %M) screen; (5) resistance
heat; ( 85:’:1lvanometer' and thermocouple; (72 ower

supply; photographic camera "Zenit-S"; (9) time
, recorder; (10) oscillograph rectifier; (11) oscillo-
Cara 3/6 ~ graph POB-14. v
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75397
SOV/149-2-5-25/"2

il

Fig. 2. Electric circult for recording of tensile stress,
1) Transformer 220/24 v; (2) capacitors, 20 v, 50 mer:
3) choke; (4) rectifier DGTs-24; (5) milliammeter;

coil resistors (R, working, K, compensation); (7)

~

regulating rheostat 2 §2 ; (8) microammeter; (9) loop o
Card 4/6 oscillograph.
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‘Deformation Resigtance of TsAM 9-1.5 75397
Alioy Within Temperature Range of SOV/149-2-5-23/32
Hot Working by Pressure

reduction ratio, to the stresg of plastic tension at a
deformation speed = 2.5 + 107 sec? corresponds to &
temperature of 350°. At 200° it is down to 1.3. There
are 2 tables; 7 figures; and 10 references, C Soviet,

2 German, 2 U.S. The U.S. references are: Gonson,
Moor, Proc. ASTM, B. 40. 1940; Mendschoun, J. Appl.
Mech., December, 1944,

ASSOCIATION: Krasnoyarsk Institute of Nonferrous Metals. Chair of

Metal Working by Pressure (Krasnoyarskiy institut tsvet-
nykh metallov. Kafedra obrabotki metallov davlenien)
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AUTHORS : Perlin, I.L.;

Fedorchenko, V.A.

-~

TITLE:

\8 ;ln
On the Press Forging Technology for Uranium dng Uranium Alloys

Kuznechno-shtampovochnoye proizvodstvo, 1960:&No.

TEXT: The article Presents a review of infsrmation o1 the technology of L///
forging uranium. The information so ). or in English
language, including manuals; Internationa; conferences 1inp
Geneva (1955 ang 1958), 'ferred to (Refs. 5 ang %5) are
only mentioneq. The firs g of pPressing beryllium} 2ircc-
niumMuranium ang thorium All 1llustrations
are from foreign sources., d 15 references: 9 English

and 6 Soviet.
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PERLIN, I.L.; FEDORCHENKO, V.A

{ heat-relessing
Bquipmont and protective devices for thn production o .
elements for atomic reactors. TSvet. met. 33 no.8:88-93 Ag 60.
(MIRA 13:8)
(Buclear reactors--Materials)
(Radiation protectlon)
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PERLIN, I.L.; SHAPIRO, V.Ya,
T draving vith
Comparative analysis of power conditions in pipe
fi.;zting and fixed cylindrical mandrels. Stor, nauch.(;,ﬁruﬂi.ls ”)
TSVETMET no.33:299-304 '60. :
oI¥ (Drewing (Metalwork))
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KCROL!, V.Ké;d'gggglx,_l,L,', Prinimal uchastiye TSYUY GO-PAN [Ch'u Kuo-fang],
student

Production of .bimetal tubes or TSAMI-1.5 - duralumin alloys by

means of press forging, Sbor. nauch. trud, JINTSVETMET no.33:

310-317 '60. (MIRA 15:3)
(Laminated metal) (Forging)
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IVANOV, A.I.; PERLIN, I.L.

Establishing the basic parameters of drawing steel-aluninum
bimetal wire, Sbor. nauch. trud, GINTSVETMET no.33:324-330
'60, (MIRA 15:3)
(Wire drawing) (Laminated metal)
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AUTHORS : 1333124—14—£*-and Glebov, Yu., P.

TITLE:- Determination of the Shape of the Plane of Contact
in Extrusion with a Plastic Pressure Disc

PERIODICAL: Tsvetnyye metally, 1961, No. 1, pp. 72-75

TEXT: The problem of keeping to minimum the weight of the

discard from extrusion billet becomes particularly important in
extruding costly metals or alloys, and the present article des -
cribes a method of achieving this end. The method proposed is
based on the application of a conical die, used in conjunction with
a spacing disc of a plastic metal (with deformation characteristics
similar to those of the extruded material), placed between the
extrusion ram and the extrusion billet. The principle of the
method is best explained by referring to Fig. 1 which shows (1)

the extrusion billet; (2) plastic motal disc, and (3) extrusion
ram, before (A) and after (B) extrusion. The salient feature of
the method consists in that the mating surfaces of the extrusion
billet and the spacing disc are not flat, but convex and concave,
respectively. If the correct shape of the curved interface (line
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Determination of the Shape of the Pl
wvith a Plastic Pressure Disc

ane of Contact in Extrusion

D-C-E, Fig. 1,A) is chosen, it becomes flat (line D:-Cr-E: Fig.
1,B) after emerging from the die, so that the tail end of the
extruded rod is free from the "piping" dofect and does not have to
be discarded. A method of determining the correct shape of the
curved interface from the co~-ordinate net pattern, superimposed on
the meridian face of an experimental billet, is described. Apply-
ing this method to alloy A6 (D16), extruded at 420°C from a billet
40 mm in diameter, to an 18.4 mm diameter rod, the
found that the correct interface constitutes, in this case, a
qQuadratic paraboloid. It is concluded that if this method is
employed in extruding metals at relatively low temperatures (below
500°C), the extrusion process can be carried out without producing

a discard from the extrusion billet. There are 4 figures and 2
Soviet references.

present authors
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AUTHORS ; Perlin, I.L., Glebov, Yu,P,
TITLE, On the Shape of Elastioc Zone in a Die During Pressing Through a
Single-Channel Flat Die

PERIODICAL Izvestiya vysshikh uchebnykh ravedenily, Tsvetnaya metallurgiya,
1961, No, 2, pp, 131 - 133

determined by the elastio zone, The effect of various factors on the magnitude
of elastic zcnes has been dealt with in a nunber of publications (Ref, 1 - by,
However, they do not explain the causes of a constantly equal shape of the sur-
face geparating the elastic zone from the deforming metal volume, The shape of
this boundary represents a trajectory of the motion of peripheral layers of the
pressed metel. Investigations of this boundary provide data ong regularities in
metal flow during pressing; characteristics of the surface of 8lip in the de-
formation seat, and on the effect of the aforementioned boundary on foroe condi-
tions, The suthors attempt to explain the causes determining the surface shape of
the elastic zone, PFor this purpose it is suggested to use the principle of the
least work and the least time for the trajeciory of motion of metal particles

Card 1/3
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e boundary of the elastic zone,
f the curve formed by the tra-

point moving at high speed and minimum time is shown in Pigure 4,

The straight line m - m, parallel to axis X, c

points ¢, 4, f,

at maximum speed, since the section
Be > Bd > Bf,
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Time is gained when the shorter section is passed at a lower

Sections of the course, passed by
tories; are in the relation Aec
lower speed, the corcave trajec.-

« This 1s im.

forece conditions for pressure work.
ing of metals by the least work principle, using variational caleculus,
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On the Shape of Elastic Zone in e Die During Pressing Through a S8ingle.Chemel
Flat Die

tained may be used for desimﬁg pressing tools,

Figure ), Figure 4 : ;
Schematic drawing of an elastic Schematio drawing explaining the shape of the
zone during pressing with a flat boundary between the elastic and plastic y
die, L ) zones during pressing through a flat die,

There are 4 figures and 6 -referencas; 5 Soviet and } non-Soviet, -

ASSOCIATIONS, Krasnoyarskiy institut tsvetnykh metallov ( Krasnoyarsk Institute or :
Non-Perrous Metals), Kafedra obrabotki metallov davleniyem (De.
partment of Pressure Working of Metals)
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AUTHOR: _Perlin, I. L.
TITLE: On force conditions and metal flow rates during the last stage of
pressing

Izvestiya vysshikh uchebnykh zevedenly, Tsvetnaya metallurgiya,

no. 5, 1961, 170-173

as made for <he purpose of analyzing and making
ffect of friction forces during the last stage

hanges in the strained-stressed state of the
ried out with direct

PERTODICAL:

TEXT: An investigation W
more precise the concepts of the e
of pressing and of the nature of ¢

deformation seat at this stage. The {nvestigation was car
extrusion of a round rod through a plane die. Factors were studied affecting

basically the slide speed of the pressed metal over the contact surfaces of the /
pressing tool during the 1ast stage of pressing when the press plate begins to ’
enter the reduction section of the deformation seat. Formulae are given to cal-
culate the volume feeding the pressed work plece, the decrease per second of

the feeding volume and the rate of sliding and fl.ow through the cyclindrical
surface, It was found that the mean sliding rate of the pressed metal over the

card 1/3
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contact surfaces of the press plate and the die, end the flow rate of the meta!

in the plane which 1s perpendicular to the pressirg axis, are inversely propor-

tional to the current height of the ingot in the containers; these rates increase
sharply with a rapid decrease of the height. This increase in the flow rate of

the pressed metal and 1ts sliding rate along the press plate end surfaces and the ///
die, when the press plate enters the reduction section of the deformation seat,

and the less marked increase of these rates prior to this, are explained as
follows: before the press plate enters the deformation seat, the volume of the
latter does practically not decrease, and the same amount of metal is supplied
as 1s delivered to the pressed work plece. After the press plate enters the
deformation seat, its volume decreases inevitably., This entails an increase in
the flow rate of the metal and its sliding over the¢ contact surfaces of the
press plate and the die, at an unchanged volume supplied to the pressed work
plece per second, Thus the basic cause of the sharp increase of the pressing
force during the last stage of the process, is the increased sliding rate of the
pressed metal along the contact surfaces of the press plate and the die. There
are 2 figures and 1 Soviet-bloc reference.
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Krasnoyarskiy institut tsvetnykh metallov (Krasoyarsk Institute
of Non-Ferrous Metals); Kafedra oorabotki metallov davleniyem
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AUTHORS : Berman, S.I. and Perlin, L.Lo

TITLE: Scientific and technical probi;hs of plastic-working
of nonferrous metals by the operations of the

squeezing group

PER;ODICAL: Akademiya nauk SSSR. Izvestiya- Otdeleniye
t ekhnicheskikh nauk. Metallurgiya i toplivo,

no. 6, 1961, 3 - 7

TEXT: Rapid expansion N
the new programme of the Communis
will necessitate a corresponding

capacity of the nonferrous metal
range of the mat erials produced. This, in turn, will necessitate

the introduction of new techniques, aggomeration of various
fabricating processes and their intensification attained mainly
by wider application of electrical heating and by increasing the
speed of deformation. Some of the problems created by these
developments and means of their solution are discussed briefly

in the present paper-
Card 1/5
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t Party of the Soviet Union
increase in the production
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1) It is suggested first that the qQuantity of rolling stock
produced can be increased by incorporating the melting, casting

and rolling operations in one tontinuous line. This system is

at present applied on a small scale in the production of aluminium
foil and wire, and work is in progress on the development of a //
similar process for the production of copper-wire and rod. The

main difficulty in applying this procsss to

alloys is their tendency to segregate during casting, as a

result of which, lengthy homogenizing treatment, difficult to
incorporate in a continuous line, is necessary. In this

connection, it would be desirable to search for alloying

additions and/or methods of casting which would ensure homo-

geneity of the billets.

2) The output of tubes could be increased by changeover from
extruded to seam (straight or helical; welded tubes fabricated

by a continuous process. The results of tentative investigations
have shown that this technique could bLe successfully employed

on an industrial scale for fabricating copper, brass, nickel,
aluminium, duralumin and other nonferrous-metal tubes., However,

Card 2/5

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240110004-8"



"APP

g I i

s/180/61/000/006/001/020
Scientific and technical .... F193/E383

before this technique can be usefully adopted. problems will

have to be solved of producing consistently high-quality welds

which will possess practically the same mechanical properties

and corrosion-resistance as the material outside the weld. A
reliable method of continuous testing of the quality of the

welded seam would have to be develcped.

3) The efficiency of extrusion processes could be increased ’
by reducing the percentage of waste material; this could be V//
attained by extruding without the formation of extrusion

discards, by increasing the extrusion speeds and by the appli-
cation of extrusion techniques similar to those used in
cable-sheathing.

3) It would seem desirable to explore the possibilities of

using ultrahigh pressures in extrusion, wire-drawing, rolling and
forging processes. In addition to other benefits, solution

of this problem would bring about an increase in the strength

of the finished product and a corresponding reduction in the

quantity of metal consumed.
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The difficulties associated with the shortage of some metals

can be overcome by wider application of clad materials. In this
connection, there is a need for development of new methods of ‘
thermal and mechanical treatment which would ensure the for- //
mation of a high-strength bond between the core and the cladding
materials.

5) High priority should be given to research and development

work on povwder-metallurgy techniques, particularly as applied

to dispersion-~hardened materials.

6) Friction between the tool and the fabricated metal is an
important aspect of all metal-working processes. A seatch

should be instigated for more efficient and cheaper lubricants

and more attention sould be paid to the problem of pressure-

feerding the lubricant into the deformation region,

7) More attention should be paid to process-control and

insipection at every production stage. Work should continue

on the develpopment of reliable and accurate testing methods and the
ste.tistical?%ﬁ%&%cess control should be more widely used.

Card 4/5
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8) There is an urgent need to develop the theory of plastic
working of complex shapes or difficult materials (titanium.
tantalum, niobium, germanium, uranium, thorium, beryllium, etc.),
9) Since the number of nonferrous semi-fabricated and finished
articles of different shapes and sizes, made by plastic-working
processes, exceeds 20 000 positions, more attentien should be
paid to specialization of new plants whose location should be
chosen in a less haphazard manner.
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AUTHORS : Berez. A.A., Korol', V.K., Perlin, X.L.
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A

TITLE: Experiments on the industrial production of
zinc alloy - armco iron bimetal strip

PERIODICAL: Tsvetnyye metally, 1961, No.7, pp.65-69

TEXT: Laboratory investigations by the authors (Ref.l:

Korol' B.K., Bushe N,A. VNII zheleznodorozhnogo transporta,
Transzhellorizdat, Moscow, 1959 and Ref.2: Korol'® B.K.,

Perlin I.L., Byull, TsIIN TsM, 1961, No.3) showed that, in
principle, bimetal strip of alloy l&AFﬂ9-l.5 (TsAM9-1.5) with
armeo iron could be produced by rolling: subseguent tests on
bearings of the material were successful. For wider service tests
a batch of the bimetal strip produced under industrial conditions
was needed, Its production served also as a check of the proposed\>/
(Ref.2) rolling conditions consisting, essentially, in the
production of an aluminium-clad billet of TsAM9-1.5 allcy and its
combinecd rolling with armco iron. The aluminium was of AMA1l (AD1)
or AO grade and served as the binder. It was clad onto the alloy
by hot rolling (250 to 270°C) on a two-high mill (650 mm dia rolls)
Card 1/5
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. The work confirms results
hinner ingots, To find the
adhesion, 5.5 to 6 mm thick

these were annealed
at 250°C and pack cold-rolled with a pickled 7.2 x 235 x 500 mm
billet of armco iron. A two-high mill (700 mm roll diamster) was
used with paraffin as the lubrizant, The iron and aluminium
surfaces were wire-brushed, Satisfactory adhesion of tha alloy
with iron occurred only with aluminium cladding originally 8.6 and
10 mm thick, Unsatisfactory adhesion was due to high residual
stresses (Ref,3: Aynbinder, A.B. Izd-vo AN Latviyskoy SSR, Riga,
1957) and irregularities of the contacting surfaces. Since
thicknesses of base and cladding in bimetal strip are required to
Card 2/ 5
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very close tolerances, the authors studied factors influencing
distortion of the individual layers,. Pack rolling of different
alloy/iron thicknesses and ratios was carried out with pack
thicknesses of 12,9 to 16.86 mm (approximating to industrial
practice), The two-high mill was used, 52 to 54% reduction being
effected per pass. After rolling, the thickness of individual
layers was measured by a published method (Ref.8: Gostev, B.I,,
Z2il'berg, Yu.Ya. Aluminium Alloy ACM (ASM) for Heavily Loaded
Bearings, GITI mashinostroitel'noy literatury, Moscow, 1959),
Neither pack thickness nor thickness rations had any effect on
deformation. The final and initial thickness ho and Hg of the
Pack and the final and initial thicknesses hp and Hp of the
iron were found to be related by the expression

0.81
holhp "HO/HF)
Recommended rolling conditions for bimetallic strip of 3.6, 4.6
and 6,2 mm thickness are shown in Table 3. Shear-strength

investigation of bimetal specimens taken after each pass showed
that gensrally this rises with increasing degree of deformation; >/’

however, heat treatment after reductions of over 50% is essential
Card 3/5
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for highest strength, Resistance strain gauges ware used to
measure 1olling pressure, Because of the different mechanical
Properties of the layers, the equation for the average working
stresses P,y for each deformed layer assumes the form

ptot

P
Byy VDAR

av’

where is the total roll forcs in kg; Bay 1is average strip

)
width beﬁgge and after roliing, mm; QAh is absolute reduction of
cne of the layers, mm: D is roll diameter, mm. Calculations
show that with 4.6 and 6.2 mm thick strip, a decrease in average
specific pressure in the first pass is also a factor leading to poor
adhesion, R.A.Peskina and A.5.Gulvayev participated in the work.,
There are 2 figures, 4 tables and 10 Soviet referenzes,

ASSOCIATIONS : Mikhaylovskiy zavod P¢ obrabotke tsvetnykh metallov
(Mikhaylov Non -Ferrous Metals Treatment Works)
A.A.Berez: Institut tsvetnykh metallov im,
M.I.Kalinina (Non-Ferrous Metals Institute imeni
Card 4/5 M.I.Kalinin) V.K.Korol' and I.L.Perlin
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PERLIN, I.L,

indices‘of specialization and continuity of industrial processes
in the press forging of metals., Izv. vys., ucheb. zav.; tsvet,
met. 4 no,3:14E-152 '61, (MIRA 15:1)

1. Krasnoyarskiy institut tsvetnykh metallov, kafedra obrabotki
metalloy davlieniyem,
(Forging)

(Industrrial organization)
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BOCHVAR, A.A.; BELYAYEV, A.I.; PAVLOV, I.M,; PLAKSIN, I.N.; CHIZHIKOV,
D.M.; PERLIN, I.L.

Petr Stepanovich Istomin; on his 80th birthday. Izv. vys. ucheb,
zav,; tsvet, met. 4 no.4:161-163 '6.. (MIEA 14:8)
(Istomin, retr Stepanovich, 1881-)
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Pressure determination in tube extrusion with use of pointed
stepped-cone mandrels. TSvet.met. 34 no.10:77-79 0 '6l, »
(MIRA 14:13G)
(Metal-working machinery)
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PERLIN, I.L., doktor tekhn. nsuk, prof., otv. red.; KUDRYAVISEVA, L.V.,
ved, red.; SUSHKOVA, L.A., tekhn. red.

[Metelworking by pressure; drawing. Termifology) OtraPetka
matallov davleniem; volochenie. Terminologiia. Mosiwa, Izd-
vo Akad. nauk SSSR, 1962, 15 p, (Its; Sborniki refbmendue-
mykh terminov, no,61) (MIRA 16:3)

1. Aksdemiya nauk SSSR, Komitet nauchno-tekhnicheskoy termi-
nologil.

(Drawing (Metalwork))--Terminology)
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Rokotyan, Ye. S., Doctor of Tochnicel Seloncos, ode

{zvodstvo] aprnvochnih
dat, 1962. 743 p. Errato slip

(Rolling Indusiryi Jundbook) ¥. 1. Hoocow,
inportod. 9250 ooplon printod.

Proka.noye Dro
Molallurgis

dote of Tachnienl Selenceoi v. D.
M. Ya. liroviahi, Enginoor; ., P.

vornik, EnpluoeoTi X. A. Golubkov, Enginoorj 5. 1.
peos BSGRY As Yo. Gurovich, Englinoer; V. I.

B. 8. Aznronko, Candi

Authors of this volurot
£ Teolnical tcloncong

Afanas'yov, candidate ©
anm,mwmm;mﬂ.
Gubkin, Acndeniclan, Acadeny of Scle

Davydov, Candidate of Tochnical Scinnoodi y. . Drozd, Enginoor; H. F.

Y srinolayov) Engineory Yo. A. Zhukovich-ntonhu, Englrnor; %. M. Eirilin, candidate
of Tochnical Soicnoesnj M. v. Korynov, Enginoers A H, Fopod, Enginoor; A. A
Xorolev, Profosoor; H. Ye. Kugnyonko, Enpinoory A. V. Lagkin, Enginoory B, e
levitanekdy, Engineor; V. M. Lugovekoy, Faginoors 1. M. Mayorovich, Candidate of
Technical Sciencos; M. 1. Pastornak, Enginoor; 1., L.

s. Ovcherov, Baginoor; v.
Perlin, Dootor of Tochnical Sclonces} Candidato of Technical

1. S. Pobedin,
jolonaes) Ye. g, Rokotyun, pootor of Tochnical Seiencos; Me M. Saf'yan, Cardi-
Aate of Technioal gedoncoat Ve V. $mirno

V) Candidato of Tochnionl Scinncod:
V. 8. Smirnov, Corresponding Momtor, Acadeny of Sclenced USSRy 0. P Sokolowakiy,
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Rolling Industry; Handbook G/ 5915

Enginoor; O. P. Solov'yov, Englnoor; M. A. Sidorkovich, Engineor; Ye. M.
Trot'yakov, Eaginocor; I. S. Trishovskiy, Candidato of Tochnical 3ciences; G. K.
Khenkin, Engincer; and A. I. Tselilkov, Corrosponding Mambor, Acadenmy of Sclerces
USSR. Introduction: A. 1. Tsellkov, Corrosponding lomber, Acadomy of Sclionces
USER; Ye. S.[iokotyan, Dostor of Technical Scisnces; and L. S. Al'shovskiy, Can-
didate of Tochicﬂ Selencos.

Eds. cf Publishing House: V. M. Gorotinchenko, R. M. Golubchik, and V. A. Rymov;
Tech. Ed.t L. V. Dobuzhingkaya.

PURPOSZ: Thie handbook is intondod for tectmical porsonnol of motallurgioal and
machins-building plants, solentific rosswi.an instituves, and planning and do-
sign organizations. It may aloo be usoful to studonts at schoolo of higher
education.

COVERAGE: The fundamentals of plantic doformation of mstals ero discuscod al‘ang
vith the theory of rolling and drawing., Mothoeds of dotermining tho powver con-
sunption and the forced inm rolling with plane purface or grooved rolls .are
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Rolling Industry; Handbook S0v/5985

l. Determining the eapacity of a-c motors

2. Determining the capacity of d-c motors on the basis of
measured parameters of a motor

3. Determination of the power consumption from the experimental
curves

Ch. 7. Methods of Analyzing Power and Force Paremeters of Rolling
Mills (I. M. Meyerovich)
1, Determining the pressure of metel on rolls
2. Determination of torque
3. Determination of tension
4. Determination of electric parameters of rolling-mill motors
5. hathods for calculation of the sequenced reduction

Ch. 8. Fundamentals of the Theory of Drawing (S. I. Gubkin and

I Porlin)
1. 'Ggg;;T:fnTontion on the process and the stress-strain
state of the deformation center
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PERLIN, I.L.

Determining the capacity of a rolling mill drive and metal pressure
when rolling on smooth rolls. Izv. vys. ucheb. zav.; =svet. met.
5 no.2:124.128 ‘&2, (MIRA 1513)

1. Krasnoyarskiy institut tsvetnykh metallov, kafedra obrabotki
metallov davleniyem.

(Rolling mills)
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PERLIN, 1l'ye L'vovich
[Theory of the extrusion of metals] Teoriia pressovaniia
netallov. Moskva, Metallurgilae, 1964, 343 p.
(MIRA 17:12)
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. ACCESSION NR: AP4O15111 $/0136/64/000/002/0062/006%

 AUTHOR ¢ Jerlin, I.L.; Glebov, Yu.P.; Yermanok, M.Z.

!TITLE: Effect of temperature, degree and rate of deformation on the !

deformation strength of aluminum alloys. |
I
1

SOURCE: Tsvetny¥*ye metally®, No.2, 1964, 62-65

TOPIC TAGS: aluminum alloy, D16 aluminum alloy, V95 aluminum alloy, .
AD31 aluminum alloy, deformatlon strength, deformation rate, deforme
;ation temporature, deformation strength temperature funotion :

'ABSTRACT: The effect of different temperatures (360, 420, 480C) and
varlous deformaticn rates (0.19, 0.8, 220 and 880 mm/sec) on the de-
formation strength SJ) was investigated for D16, V95, and AD31 aluninum
alloys. The deformation rate w affects Sg ; and with increased de-

- gree of deformation ¢, the intensl.ty of the growth of §3 is decreaséd

- and 1n some cases even lowered (for AD3} S5 18 lower at a rate of 14 .
sec.”/ then at 4 sec.” ). The curves whioh show the dependence of
SJ. on degree of deformation have & maximum, and 1t is also shown thab —

cad VW
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+ the degree of deformation depends on temperature and reate of deform-
ation., As temperature increases ‘the meximum on the curve is shifted
in the directlon of smaller defornation values; and with increasing
rate of deformation, 1t is shifted in the direction of larger deform-:
ation values. Working dlagrams (£ig.1) of the S4 = £(1°) relationship
were constructed by extrapolation from experimental dats for the 3
temperatures investigeted. Ourves are also included for the most ’
probeble deformation periods encountered in extruding the given slloys
The lower curves $s» show the initisl values corresponding to S for
'Y = 3-6% and minimum rate of defcrmation W = 0.03 seo~!/. Orig. art.

has: 3 figures '

i
. ) _ !
;.A.ssooumom None . |
SUB CODE: ML - . DATE ACQ: 12Mar6h ENCL: 01 |
SUBMITTED: 00 Fo REF SOV 009 . OTHER: 003 |
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’

Charuacter of the dependence of the resistance to deformation
on the degree of deformetior in recrystallization processes
following the pressure workjnaof metals, Izv, vys. ucheb. zav.;

tevet. met, 7 no. 48135=141 964 (MRA 19:1)
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AUTHOR: Pgriin, I, L. (Professor); Shelmmov, V. A.

L
ORG: none ~ 4 (

!
TITLE: Notch toughness of SAP (sintered aluminum povder), and Durelumin-type nlloys

1 b
SOURCE: 1IVUZ. Tsvetnaya meeta;llurgiya, no, b, 1966, 11i4-116

o LA o hraavs -(:»L(/ (»L\_,‘((p_f
TOPIC TAGS: swn-nd alumi m pesder alloy, dispersion strengthened metal, metal
property/SAP aluminum alloy, D-16 aluminum alloy [

ABSTRACT: In order to evaluate the behavior of SAP alloys under conditionu of

L plestic working,e new criterion is proposed. The author introduces "speciric notch
toughness" (b.), vhich is a ratio of notch toughness in mkg/cm? to tensile strength
in kg/mm Tge temperature dependence of by was du.termine for five alloys:

L sApP-1 !6—-9% alyminum oxide}, SAP-2 3% aluminum oxide)J SAP-3 (13—17% aluninum
oxide), SAP-Ub (A7—-23% aluminum oxide),” aad D-16 (see Fig. 1). A significant increase!
of by begins different temperatures, depending on the aluminum oxide content of |
alloys. The pattern of the by -—temperature curve reflects the actual behavior of
the alloy under conditions of plastic deformation end its actual toughness. For

UpC; 669.7T1;:621,762.002.62
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Fig. 1. Temperature dependence of by for
SAP and D-16-type alloys.

instance, the b, of SAP-3 at 500C has a megnitude identical to that of S5AP-1 at 250C,

which means thalt( the former alloy requires a higher temperature of plastic deforma-
tion than the latter. Orig. art. has: 3 figures.

SUB CODE: 11/ SUBM DATE: 29Mar65/ ORIG REF: 003/ ATD PRESS: 5075
Cord 2/2 hs
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PERLINS I.L.; KIRPA, :I.Clo

Methods of rating for:es ngeded for the tearing apart of welded
strip. TSvet.zet. 38 no,3:80-83 M 165, (MIRA 18:6)
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GIL’DENGORN M.5.; PE
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l‘abo by L., prof, » doktor tekhn, nauk, rukovod:te -

Cold extrugion of bimetal pipe

- TSvet, met, 38 no.5:73 My 1gs,
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PERLIN, M,S,
Work of the Vitebsk Roentgenological and Rad

Zdrav.Bel, 7 no.8174 Ag '61.
(VITEBSK . RADIOLOGY » MEDICAL)

iclogical Socisty,
(M1 1£:2)
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$/508/60/028/000/011,/022
Cog D251/D305
XY Y200 (703, 13.99) 4
AUTHOR: Perlin, P.I., {Moscow)
TITLE: Approximate method of solving the elastic-plastic
problem

PERIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nesuk.
Inzhenernyy sbornik, v. 28, 1960, 145 - 150

TEXT: A method is proposed for solving the elastic-plastic prob-
lem with planar deformation and planar stress. A solution is then
obtained for the case of a plate, weakenql by a circular hole with
stresses at infinity. Tne case of comple*e enclosure of the plas-
tic zone of the hole L, is considered. (See PFig., 1). L, is the

boundary of the central part of the zone. A circle L 1s drawn

with radius & through the point a, §p = /a/, /b/ > /s/). Kolosov-
Muskhelishvil? functions ¢(z) ani ¢ z) are introduced which are
analytic in the stresses zone, in the region between L2 and L

Card 1/8
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S/508,'60,028,000. 0l1, 022
Approximate method of D251/D305

the expansions of ®(z) and Y(z) nave no singuler points, then g
Bolution is obtained for the auxiliary elastic problem of a plate
With a hole L, witl

1 boundary conditions P(t) + (LT « Y1) - £(t).
Expanding £(t) in g Fourier series with finite number of terpg gl
ves

*he§coers .
the intermediate
ines isg considered,

r of the circle ang making angles (r/2
(1/m+1) witn the ccordinate axes (m i3 the nugber of tne line). g
the approximate 8olution of the elastic-plast{c problem of order p

is understood the totality of points situated on the lines of

the pencil and the points a and b, satisfying the conditions stg-
Card 2/8
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Approximate method of ... D251/D305%

ted below. It is assumed that the boundary passes through some 1o-
tality of points [i" Obtaining thes components of stress for ga, ¥,

and the [i, a relationship 18 obtained between the conponents, Lav-

ing 3m + 4 solutions. The {. will be correctly chosen if the ecua-
tions satisfy conditions arising from 2m + 2 of the unknown coeffi-
cients of the expansion of f{t) and the coefficients «, and f_ gi-
o 0
ven by
X + ¥
ac' = -—TY
Where the boundary d:ffers from a cir:ie. the angiytic contiruatlicn
of ®(z) and w(z) right up to Lz is not possible. Tne ©ilipsed Ly
passeing through a and b is conaidereq (Pig.3). In thie case (1) L,
may lie outside Lys (2) L, may lie ins:de Ly (3) L, &nd L, may

intersect. In case (1) application of the meihod is possible if in
the analytic continuation of @(z) and Y(z) to L, there are no sin-

B,

gular points. In case .2?) the conformal transformas:ion
Card 3/8
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.
f'.;‘\g) ) A% - E '
is used to transform the intarior of the unis circ.e in
onto the interior of L. Lex Lé be “he greatest contour

ing to a circle in the E-plane dem:rived ins-ge L>. The p.ication
of the method is possivie if (2 and W(z) have no singuiar points
inside L§¢ The conditions for appiying the method in case (3) ars

similar to those for (2). The solution of the problem of a piate
with an elliptical ho.e, may be czerried out as for a cir-ular hole,
by means of a conforma: transiormetion¥y In the case of large plas-
tic zones, it is nct poasible <o use the elastic solution to sa-
tisfy exactly the boundary conditions on arcs of the@eircumference.
In such cases (Fig. 4) an ellipse Ly passing through a and b is
used. The boundary conditions for arcs of the circumference will
be satisfied for certain points. A contour Ls passing through thne
points i; a, b is toc be found [Abstractors note: i not definedp,
Presumably the points ff which the boundary :onditions hoid]. L4

Card 4/8

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240110004-8"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-0050124004- |
L __-mm! T e Rron i I N IR ER S

5/508/60/028,/000/01 1/022
Approximate method of ... D251/D305

will be found from the condition that the cenformal transformation
which maps the inside of the unit circle in the © —plane onto the
inside of L5 is of the form

m m
f0) = At s Ly,
The method given may be extended to the case of non~circular, uut

symmetric holes. The best case of satisfaction of control equations
takes place when the intermediate points lie on an ellipse corres-

ponding to the solution of IL.A. Galin (Ref. 3: PMM, v. 10, no. 3,
1946). There are 4 figures and 3 Soviet-bloc references.

SUBMITTED: January 20, 1959
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Elestoplastic distribution of stressen arcond epertures. Zrudy
MPTI no,5:130-40 160, (MYRA 13:10)
(Manticity)
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Propertiep of infinite systems of equations in problems on the

theory of elasticity of doubly connected bodies, Trudy MFPI no,5:

25-133 '60, (MImA 13:10)
(Rlasticity)
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AUTHOR: Perlin, p, 1. (XMoscow)

TITLE: Soluti:)n of the first hasic axisymmetric pProblenm in elastioity theory for g
region bounded by an ellipsoid ang & sphereg

SOURCE: Inzhenerny+y zhurnal, v, 4, no. 2, 1964, 275.280

TOPIC TACs: axisymmetrig problem, elas:ticit'y theory, stretched surface, elsstic
equilibrium, ghift modulus, Poisgon coefficient
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Approximate solution of ulasoplestic problems. Inzh.sbor. 282145~
150 '60. (MIRA 13:10)

(Blasticity) (Plasticity)
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BIKQUOV, M.N.; PERLIN, S.I,

Nature of changes in the composition of organic sutsiances of peats as
related to the degree of their decomposition and type. Pochvovedenie
no,3:77-82 Mr 163, (MIRA 16:3)

1. TSentral'naya torfo-bolotnaya opytrnaya stantsiya.
(Peat)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240110004-8"



"APPROVED FOR RELEASE: 06/15/20
IEESIEIPS IEDTEACRCI S Y Eppnas M et 1_-‘_:—:.,;-;.» [0 S EREe

GIL'MAN, T.P.; FERLIN, S.M.; LEITES, A.2.
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Electro consiltol;\ter for determining the
Processing time, gelati.-
nisation, and hardening of reeins. Plast,.massy no.11:68-7i f6'1).

MIRA 13:
(Resins, Synthetic) ( 13:12)
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FERLIN, S.M.; TUROK, M.M.; GRINBIAT, V.N.

—

Processing of polyvinyl chloride into articles b7 molding under
pressure. Plast.massy no,6:26-30 160, (MIRA 13:11)
(Ethylens) (Plastice--Molding)
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@m. S.M.; SOBOLFV, D.Ye.
\—
Instrument for determining the coefficient of slip fricti
Z.'.hbn 26 no.12:1/&06-1‘&08 .60. P (;I;: ;;:’.2)

1. Vsesoyuznyy nauchno-issledovatel skl
Y 1 proysktno-tekt -
gicheskiy institut ugol'nogo mshinostroyenga}: no-tekhmole
(Testing machines ) (¥Priation)
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AUTHOZS: Perlin, s. M., Gil'unan, T. P., Loytes, AL 2.
TITLE: Study of the Complelencss aof Hardering ot Unsaturate i

Polyester Resing by the Dilutometr; - Mcethod
PERIQODICAL: Plesticheskiye mass/, 1560, No. 10, pp. Ca-f£7

TEXT: The authors studied the hardening degree of [TH.; {(PK-1) resin o

the use of different initiators end catalysts. The previcusiy perfsrged
tests for Rockwell heat, bending strength, and water absorption shosed

that no clear krowledge can be obtained concerning the hardening on “h=
basis of physicomechanical tests. An investigation was theref.ie _ondu-te :
with & Schevenaar differential di.atometer of the firm Amsler. D:la ut,. .
curves displayed breaku with insufficient hardening of the resin The ]
following optimum values were obtained for the addition o7 initistcs and '
catalyst: 3% cumene bydroperoxide (initiazor) and 6-8% ccbalt naphthiirate
(catalyst). At 1.5% benzoyl peroxide and 0.6% dimethyl an:lire & couglete
hardening was attained only after repeated heating. Dilatometric cus. e,
of the following glass reinforced plasticy were also taken: 1) 0%
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gtudy of the Completene.s of Hurdening of S/101,EC/0LC Ll //
-y LA NETIPN . PR . . - : : - T :
nsaturated Polyester Resins Y, tns Dilatometr:s BOC,'BC/ ¢ -
Method ]
pheno. formaldehyie resin witr 704 CEOXY TesLnonnd gl ey
@ 4 P 1 1 ? o ) ‘ '
polyester resin with Eluss Togloty 7Y L0l oater L datholy : ;
Sl ;

4) polyester resin with bLuss mat  The hysterssis of heuating an.
curves showe t adls S ¢ (atel Th
ed tnat 1n ail specimeus Rardening was 1ncomplate. T

~

R figures, 4 tables, and 6 references: 7 Soviet, . US, a.i Svrioar
’ Qs s LSEPENPVES PN

-t
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AUTHORS: ‘Eﬁ{lé%ﬁﬁéia¥i and Sobolev, D. Ya.

TITLE: Device for Determining the Coefficient of Sliding Friction

PERIODICAL: Zevodskaya laboratoriyva, 1960, Vol. 2¢, No. 12,
PE. 1406-1408

TEXT: The device suggested perm:.ts determination of the coefficicit of
friction in the wearability teat of plastic and other materials in %ne

case of dry friction, with water, with lubricants, and in the pres:nce of
abrasive material, The coefficiert c¢f friction is determined ty ascertain-
ing the friction torque produced in the pair of specimens teustal, oae of v
which rotates with motor drive, whereus the other is firmly fusten:a to tine
axis which is connected with t:e meesSuring part oi the device. The &vice
consists of three main parts, viz., tune opersting, w.wsuring, and lanping
devices. By means of this device, the coefficients of gliding fric.:on -f
several pairs woere determined. Tho {riction lownos in thoe dovice : meif

are determined by the losses in the ball bearings during rotation ! tie
irdicator and the blocks., Taring of the device is described. Tnere .re
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Device for Deteruwining tne Coefficiert of 35,022, 00,020,012 524 550 .
5liding Friction B020/3056 -/

1 figure and 1 table.

ASSOCIATION: Vsesoyuznyy neuchno-iseledovutel'ssiy i jroyeatr - -<nnolo-
gichezkily instita! upol'nougo mashinvstroyeniya
(All-Union Scientific Research, Design, and FPlaaning
Tezhrologicul Institute of Cosl Machinery)
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GUBKIN, Sergey Ivanovich [deceased]. Prinimsl uchastiye STCROZHEY, M.V..
. FERLIN, 1,Ya,, retsenzeat; SMIRNOV, V.S,, red.; ULANOVSK.YA,
I1.A., rod.izd-va; ISLENC'YEVA, P,G,, tekhn.red,

(Plastic deformation of mytals] Plaosticheskala deformatelis
motallov, Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernci
i tsvetnol metallurgii. VYol.l. (Physicomschenical principles
of plastic deformation] Flziko-mekhanicheskie osnovy plaeti-
choskol deformatsii. 1960, 376 p. (MIRA 13:2)
(Deformattons (Mechanica)) (Physical metallurgy)
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i, LJoplovre cohs

CoLAn,
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