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TITLE: Plasticity of some high alloy steels and alloys at high temperature
SOURCE: AN OruzSSR. Socbshoheniya, ve 33, no, 2, 196k, 383-389

' TOPIC TAGS: steel, high-alloy steel, stainless steel, plasticity, temperature
effect on plasticity, OKh23Yu5 ferrite stecl, 0BKh20N10G6 austenite steel, EI602
heat-resistant alloy, Ni alloy, EI347Sh high-spoed steel, EI961 chromium steal,

heat-resistant steel, EILTl chromium stainless steel, Ni-¥n steel, structure,
phase transformation ‘

ABSTRACT: Seven types of high-alloy steels and alloys were studied by the standard
tension test and impact bending test (at high temperature) in oxder to determins
 their plasticity. The materials tested were: OBKh20110G& austenite steel, EI96L
chromdum heat-resistant steel, EIL7k chromium stainless steel, SKnlSVIMF heavy
duty steel, EI3L7Sh high-speed steel, EI602 heat-resistant alloy, and Oxh23Yu5

ferrite alloy. The chemical composition of these metals was chosen in such a way
~ . that both the comparatively homogeneous and the two-phase steel structures were
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AUTHOR: Poksevatkin, M. 1.; Tarnovskiy, I. Ya.; Levanov, A. N.; Yolkovich, V. A.

ORG: Ural Polytechnic Institute (Ural‘skiy politekhnicheskiy institut) <%§

TITLE: Contact pressure during hot upsetting(pf heat resistant steels and alloys ’7
/
SOURCE: 1IVuz. Chernaya metallurgiya, no. k,/1966, 92-98 ‘]E;

TOPIC TAGS: heat resistant steel, heat resistant alloy, hot upsetting, metal deforma-
tion, pressure distribution, surface pressure, friction, temperature dependence

sevatkin, et al, Tzvestiya vysshikh uchebnykh aavedenty. Chernaya metallurgiya, 1964,

face contact diameters D to sample heights H# at 950, 1050 and 1150°C, Upsetting was
done on a friction press and a drop hammer. Values for ¢ and n were calculated by
averaging the tangential Taw and normal pressures P, over the contact surface, while

18=08//§, where 9 is the average value of the flow limit in the deformation volume.

The relative compression was 20-30% in the friction press and 15-20% in the drop ham-
fer. Data for heat resisting steels and alloys corresponded to those obtained in the
reference cited above for ordinary carbon and alloy steels. A theoretical analysis of

Card__1/2 UDC: 621..731:669.14.018,u5

ABSTRACT: Experimental methods and analysis of data ape based on an earlier work (Pok-

no. 6). The parameters ¢=rav/ra and n=pav/a8 are given as functions of the ratio of s
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contact pressure during plastic deformation is given. During plastic deformation un-
der variable surface friction, the tangential contact pressure 1 depended on the nor-
mal pressure p and on the contact displacement u. A qualitative graph is shown of t!
as a function of u at constant p for both strain hardening and nonstrain hardening
materials. The onset of external friction forces was caused by deformation and othen
mechanical processes. The increasc of contact slipping obeyed the law of minimum ex-
ternal and internal work. For internal displacement under constant relative deforma~
tion, samples of different thickness (B) to height (H) ratios but constant widths were
compared. For complete surface contact, the displacement deformation depended on H,
given a constant value of B, or on B/H--given a constant deformation. The magnitude
and distribution of surface friction depended on the mechznical properties of the mate-
rials and above all ¢n the thin precontact layer. For hot deformation, the change of
temperature fields on the contact surface was extremely important. Under upsetting,
the increase in Tav/TB with D/H was retarded, while P'av/a8 rose sharply with increase

in D/H. This was caused by the character of strengthening of the precontact and in-
ner layers during deformation and of the temperature changes on the contact. The
changes in Tav/Pav’ indicating the force of contact frictiggU'were given as functions

of D/H at 950, 1050 and 1150°C. 1In all cases, Tav/pav had a maximum at about D/H=5.

This was explained by changes in kinematic conditions and the nonlinear dependence of
friction on pressure. Orig. art. has: 6 figures, 2 formulas.
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Abs Jour : Ref Zimr - Fizika, Fo 2, 1957, No 4205

Author : Rodkevich, S'D':Mﬂ%l%

Title : Appearance of a Residual 3 Thin Films of Aquadag Activated with
AnCl,.

orig Pub : sz. statey Leningr. in-ta tochnoi mekhan. 1 optiki 1955, vyp. 18,
169-373. '

Abstract : A layer of aquadag containing an admixture of an aqueous solution of
ZnClo and coated on a glass base was first dried and formed with
current, after which the residual emf was measured by null methods.
The low-resistance films gave an emf of approximately 1.5 volts. ‘In
the case of high-resistance films, the forming voltage varied over a
wide range (up to 500 volts). The emf of the films depended on the
quality of the surface of the base: on smooth glass it was not more
than 1 volt, and on ground glass it was 1.5 == 3 volts. The maximm
emf was obtained with £11ms coated on ss that was ground in the dir-
ection of flow of the forming current’ up to 6 volts). Bnf's up to 50—~
' " 80 volts were obtained. In all cases, the emf was very unstable and
Card : 1/2 "




£

373 i3 F T ;‘ ooy 21372 37, H O =
APPROVED F r 26,2002 CIA-RDP86-00513R001755020005-6"

Category :

.

Abs Jour °;

USSR/Electricity - 8emiconductors G-3

yaried with time. The residual emf is explainedias follows: in the
resence of salts, the air humidity causes an electrolyte to form in
the contact gaps between,the crystalline and amorphous grains com-
prising the film. During the forming protess, electrolysis takes
place, and the sequence of grains and contact gaps forms a battery
of minute cells. If grains, each'measuring approximately 1 microp,
are ed over a length of 10 cm, this battery should produce 1

-- 107 volts. However, the emf does not exceed 10 -- 80 volts.
Consequently, the cells are grouped in a complex network and the electro-
lyte is cammon to various miniature cells. It is therefore possible
for individual micro-cells to become short circuited by the electro-
lyte, thus reducing the emf of the film. '
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B022/B00
24,7600
AUTHORS: Dul'nev, G. N., Tarnovekiy, N. N.
TITLE: A Theory of the Heat Behavior of Sepicondugtor Bactifiexs of the
Radiator Type "

PERIODICAL: inzhenerno-fizicheskiy ghurnal, 1960, Vol. 3, Fo. 1, pp. 18 - 24

TEXT: In the present paper, the analytical relation between the mean temperature
of the valve washers of a rectifier of the radiator type and the heat losaes of
the rectifier are calculated. A simplified scheme of a seniconductor rectifier

is given (Pig. 1). Equation (11), which is derived, makes it poasible analyti-
cally to determine the relation between the mean surface temperature t91 of the

rectifier column and the amount of heat losses P under steady heat conditions in
dependence on the geometric parameters, the thermo-physical characteristics of
the materials, and the conditions during use. The diagrams of the dependence

L = L(7) (Pig. 2) and A, = Az(tm) (Fig. 3) are given. The dimensions of the

gelenium columns used in the control tests are given (Table 1), and the depen-
dence t81 -t =1 (P/n) is graphically represented on the basis of the caloulated

\\
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ASSOCIATION: Institut tochnoy mekhaniki 4 optiki, g.Leningrad (Institute of
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AUTHORSs Dulinev, Go Na, Tamovski . N \
— ) \ Y
TITLES Experimental Investigation of the Heat Trsnefeﬁ'of Radiators
Under Conditlons of Natural Convection
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, Noo 24
pp. 5=11
TEXT: This papeT describes 8 method of calculating the mean heat-transfer
coefficient for typical radiator constructions under conditions of natural
convection. The three types of constructions investigated are ghovwn by
Fig. 1. The mean heat-transfer coefficient is expressed by the formula
. t, - ¢
AL = Zo( S1 74 meEn (3). i = part of the radiator surface; S = the
i i3 t - fpean
entire heat-emitting surface; ti = temperature of each j-purface; t = mean

temperature of all radiator gurfaces; tmean = temperature of the medium.

cerd 1/2
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Experimental Investigation of the Heat Transfer s/17<l)/60/003/02/o1/026
of Radiators Under Conditions of Natural Con- B0O08,/B00S
vection

Formulas are written down for the mean value of air temperature between the
heated radiator ribs. They are graphicelly represented by Piga. 2 and 3, The
calculation method was experimentally checked on the three above-mentioned
radiator types. A comparison of calculated and experimental values of the
temperatures (for radiatora of the types A and C) and the mean value of the
heatwtransfer coefficient (for radiators of the type B) shows a mean di-
vergence of 5-8%, This result is satisfactory for technieal calculatione.
Optimum radiator constructions can be found by applying the calculation
method suggested. The relation

Pribbed - (sribbed
Pemooth ssmooth

the heat quantities emitted by the respective surfaces. Sribbed and Semooth

are the areas of the respective heat-emitting radiator surfaces (Fig. 4).
There are 4 figures and 12 references, 11 of which are Soviet.

ASSOCIATION: Institut tochnoy mekhaniki i optiki, g. Leningrad (Institute

are

)is given as an example. Pribbed and P

smooth

of High-precision Mechanics and Optics, City of Leningrad)
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. ) 8/146 60/003/005/016/017
74340 (Zv#3,/6a): 30194054 ,
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AUTHOR:  alnakalielle .
TITLE: Heat Balance ip Low-power Crystal Diodes

PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy. Priboroatroyeniye,
1960, Vol. 3, No. 5, pp. 128 - 135

TEXT: The following diode structure was assumed for the investigations
conducted here: diode body, outer electrodes, cap, crystal and solder,
crystal holder, inner electrode, insulator, and electrode factening. It

¥a8 presupposed for the caloulation that there is no convection or J>(
emission from the inner diode body; and no spreading of the heat flow

the electrodes can be neglected, the temperature field along the
electrodes ip inhomogeneous, in the cross section of electrodes, however,
homogeneous, and the temperature field in the erystal holder only changes
in a radial direction. On these premises, the author studies the heat
exchange of the outer dicde elements, determines the temperature of the
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Heat Balance in Low-power Crystal Diodes s/146/6o/oo5/005/o16/017
B019/B054

data. They show that the method developed here is well suited for
technical calculations. E. F. Trudkov and 1. P, Karasev, students of the
LITMO, assisted in the investigations. The publication of this article

va3 recommended by the Kafedra teplovykh i kontrol'no-izmeritgl'nykh
priborov (Chair of Heet- and Control Measuring Instruments). There are

4 figures, 1 table, and 9 references; 7 Soviet and 2 ys.

ASSOCIATION: Leningradskiy institut tochnoy mekhaniki i optiki
(Leningrad Institute of Precision Mechanics and Optica)
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AUTHORS ., Dul'nev, G, ¥, Tarnovskiy, N. N,

N

4
TITLE: Thermal Conditions of Semiconductor Power Diodeaa

PERTODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, No. 8
PP. 61-68 :

TEXT: The authors deal with the theory and technical computing methods L///zé
for the thermal conditions of semiconductor power diodes fitted onto a

chassis. In the first part, they discuss the heat flows oocurring in
typical diodes with the aid of Figs. 1 and 2; in the second part,

they carry out a detailed mathematical analysis of the steady temperature
field in the diode. Proceeding from the heat conduction equations they
find solutions which allow the temperature to be calculated in various
points of the diode, and the ohanges in heat exchangs coefficients
occurring with the temperature changes to be determined, Finally, they

{
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There are 3 figures and 6 references, 3 of which are Soviet.

ASSOCIATION: Institut tochnoy mekhaniki i optiki, g. Leningrad f;
(Institute of Precision Mechsnios and Optios, Leningrad)

SUBMITTED: December 18, 1959
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AUTHOR: Tarnovskiy, N. N.
TITLE: Thermal Conditions of Power Semiconductor Diodes

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Priboroatroyeniye,
1960, Vol. 5, No. 6, PP. 89 - 99

TEXT: The author studied the stabilized thermal conditions of a power
semiconductor diode. It was mounted on g radiator, the latter in its
turn being fagtened onto a chassis. Radiator and chassis were insulated
from one another by an insulating layer (Fig.1). It is assumed that
energy is liberated only in the p-n Junction, and that there are no
other energy sources. Every element of the system investigated yields s
certain heat flux Pi to the surrounding medium, 2 uethod is given here

for the approximate calculation of the thermal conditions of the system
described., The effect of insulation upon thege conditions is taken ints
account. Formulas are derived for the determination of Pi and the
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temperature field of the system. The analytical relationship between

Power P and the temperatures at the various points of the system ig

noted, and in thig way, the thermal conditions of the diode itself gre &
determined. The 8equence in which the calculation must be made is also

shown, Calculations were algo made of the thermal conditions in diodes

of the same type, but differently mounted on the chassis (Fig.2).

Initial data and some regults of thesge calculations are given in the

appendix, Results are in fairly good agreement with those derived fronm
experiments. The publication of thig article was recommended by the

ASSOCIATION: Leningradskiy institut tochnoy mekhaniki i optiki
(Leningrad Institute of Precision Mechenics and Optice)
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M.N,; SERGEYEV, V.P.; 2070VA, N.A,; MATVIYEVSEAYA, E.D,;
STUPOV, A,D., otv, red,; LISOV, V.Ye., red, lud-vay
™ NOVICHKOVA, N.D,, tekhn, red,

Economice cooperation and-mutual aid in socialiat countries )Eko-
nomicheskoe sotrudnichestvo i vzaimopomoshoht sotsialisticheskikh
stran, Moskva, Izd-vo Akad. nauk SSSR, 1962, 272 p,
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GERASIMOVA, Ye.S., tekhn, red,

[The building of communism in the U.S.S.R, and cooperation among
the socialist countries]Stroitel'stvo kommnizma v SSSR 1 sotrud-
nichestvo sotsislisticheskikh stran, Pod obshchel red, G.M,.Soro-
kina, Moskva, Ekonomizdat, 1962. 334 p. (MIRA 16:2)
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Calculating the trajectory of metal particles in the center of
deformation during rolling. Isv.vys.ucheb.zav.; chern.met. no.7:§2 —8§
160. (MIRA 13:8)

1. Ural'skiy politekhnicheskiy institut.
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AUTHORS : Pozdeyev, A.A,, Tarnovskiz, v.I.
TITLE: Application of the method of hydrodynamic analogy to

the theory of forming of metals

PERIODICAL: Izvestiya vysshilkh uchebnykh zavedeniy.
Chernaya metallurgiyay no.l, 1962, 90-100

TEXT: This paper is concerned with problems in the theory of
plastic flow as applied to the calculation of the stress-strain
relation in the plastic deformation of metals. The theory is
based on a synthesis of the method of hydrodynamic approximations
and the energy principles of the mechanics of continuous media,
which leads to solutions suitable for technological applications,
The first section is concerned with the equation of state of a
metal under the conditions of hot forming. Assuming that the
stress state is linear, a relation is derived between the stress
deviator Dg and the deformation-rate deviator Dx, which
involves the yield point, the rate of deformation and a constant
characteristic of the particular material. This relation is shown
to be formally identical with the equation of state for visco-
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plastic flow reported by the present authors and others in a
previous paper (Ref.,l: Mechanical properties of steel in hot
forming. Metallurgizdat, 1960), The second section is
concerned with the derivation of a variational aquation on the
basis of the hydrodynamic model of a continuous medium which was
put forward by A.A,Il'yushin and V,S,Lenskiy (Ref.3: Izv. AN SSSR,
OTN, 1958, no.2; Ref.k: The strength of materials, Fizmatgiz,
1959). The hydrodynamic model is based on the assumption that the
state of a metal can be described by the following relation between
the stress and deformation-rate deviators:

Dy =21 [1 - w(m)] Dy (5)
where w(H) is a certain function which is given by the
difference between the experimental stress~strain curve and the
straight line obtained as a first approximation on the hydro-
dynamic model; ¥ is the viscosity. The final variational
equation turns ocut to be a linear functional, The general method
is then applied to the determination of the deformed state of a X{
parallelepiped, Some numerical results for this case are givern.
Card 2/3
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It is shown that in a large class of problemé of the theory of
pressure forming, the first approximation of the hydrodynamic model
is sufficient, This is deduced from a comparison with the
experimental data of I,Ya.Tarnovskiy and others (Ref.5:

veformation and stresses in forming metals. Mashgiz, 1959). The final
section is concerned with the deformed state in axially symmetric
deformation by upsetting between two plane-parallel plates.

The. general conclusion is that the method of hydrodynamic analogy
can be used to overcome the various mathematical difficulties and
yields relatively simply the deformed state as required in wvarious
technological operations, There are 3 figures and 1 table,

ASSOCIATION: Ural'skiy politekhnicheskiy institut
(Ural Polytechnical Institute)

SUBMITTED: July 18, 1¢$60
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Apﬁlying the Ritz method to the theory of the press working
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l. Ural'skiy politekhnicheskiy institut.
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A Lo S ,E081/E435 '
"ZAQTHORS: Pozdeyev, A.A., Tarnovskiy, V.I.
TITLE: Investigation of the stress state during forging in

absence of lateral constraint_ .

i PERIODICAL: Izvestiya vysshikh uchebnykh Zdvedeni&. Chernaya
SRR metallurgiya,Sfo.11l, 1962, 90-98 .

TEXT: The paper is a continuation of previous work (Deformatsii

i usiliya pri obrabotke metallov davleniyem -~ Deformations and
stresses during pressure forming of metals - Mashgiz, 1959:

Izv. VYS, Chernaya metallurgiya, no.l, 1962). If the strain
velocity distribution in a metal forming process is known, the

~ stresses can be found from the equilibrium equations, the equation

of state and the boundary conditions, - Assuming incompressibility

of the material, a differential equation is met up for the ‘mean /‘
hydrostatic pressure, The case of pure compression is considered. L
on the assumption that the equation of state is reproesented by a }
hydrodynamic approximation, including a viscosity term, and that

there is no slip at the contact surfaces. T .Expressions are

derived for the normal and shear stresses and for the specific

Card 1/2 ) . '
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force required to produce deformation under,conditions of plane
and axially symmetrical strain states. Results of calculations
for stross distribution based on thene equations are shown
graphically. There are 4 figures.
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GANAGO, Oleg Aleksandrovieh; KOLKOGOKOV, Vadim Leonidovich;
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i=Va; " BEKKER, 0.G., tekhn. red,

[Theory of working metals by pressure; variational methods

of calculating forces and deformations] Teoriia obrabotki .
metallov davleniem; variatsionnye metody rascheta usilii i '
deformatsii, [By] I.IA.Tarnovskii i dr, Moskva, Metallurg-
izdat, 19631. 672 p. (MIRA }7:1)
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{ACCESSION NR: AP4018348
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{DITLE: Physical equations for the state of a metal in the theory of haredity %
(Presented by academician O, D. Oniashvili 22 January, 1963)

SOURCE: AN GruzSSR. Soobshcheniya, v. 33, no. 1, 1964, 19-25

TOPIC TAGS: equation of state, heredity, plasticity, deformation, stress deforma-
tion, Boltzman-Volterra equation, dynamic equilibrium, elastic aftereffect

ABSTRACT: In the general theory of plasticity, the methods of ‘the theory of
heredity, based on the equation of elastic aftereffect of Boltzman-Volterra, are
useful. The solution of many problems in the theory of working of metals by pres-
sure can also be obtained by using the theory of heredity. The authors derive
physical equations for the state of a metal for a complex stress-deformation atate
with consideration of the influence of heredity. They discuss the physical meaning
of the Boltzman-Volterra equation for a medium with nonlinesr relationa betwaen
deformation and stress. Orig. art. has: 13 formulas, 1 table, and, 1 figure.
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