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PERIODICAL" Tzvestiya Akademil nauk SSSR, Otdeleniyo tekhnicheskikh
nauk, Metallurgiya 1 toplivo. 1960. Nr 3. pp 79 - 82 (USSR)

ABSTRACT. 1In spite of the deleterious effects of oxygen and some
other gases on the properties of titanium 1t 1is not cften
that under industrial conditions this metgl 1is annealed

in vacuum or in a protective atmosphere, the modern
tendency being to anneal titanium in air and reduce the
degree of oxygen absorption and scale formation by
reducing to minimun the time at elevated temperatures.
Thas 1s most conveniently achieved by the application
of high-frequency induction or electrical resistance
heating and the object of the investigation described 1in
the present paper was to study the characteristic features
of the recrystallxzation process taking place under these
conditions as well as the effect of various factors
(annealing temperature, heating and cooling rates; on the
Cardl/h properties of so annealed titanium. The experiments were

APPROV :
ED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238



"APPROVED FOR RELEASE: Wednes

-

| A |
Uo(lyﬂlulllﬂul\un ol fechnteal Litanpum ﬁnf(nn'ﬂup\d MHoat i
Passage of Electric Current

carried out on specimens measurang & X $ x 150 mm.

cold-rolled to 00° reduction 1in thickness after a
preliminary vacuum annealing at 780 C. An alternating
current (2 500 cps) was used for heating. the rate of
heatin achieved 1n this way varying between 20 and

1 000 C/sec. Tke temperature and time intervals of the
primary recrystallization were determined by hardness
measur ements and the beginning and the end of recrystal-
lization were p1n~p01nted by metallographic examination.
The msults were compar ed with those obtained on identical
apecimens vacuum-annealed for half-an-hour at various
temperatures. 1t was found that when electrical resistance
heating was omployad, the recrystallizatlon 1range was
dlsplaccd towards higher temperaguxos. thus, for instance.
when the rate of hcating of 100 “/sec was employed.

the temperatures of the beginning ahd end of recrystal-
l1zation (Ln and tk) were . respectively. 140 and 100 O

higher than 1in the case of the furnace {vacuum) annecaled
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material. With increasing rate of heating v this

difference incrcased. as 18 shown 1n Fégur.; 2 where
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aled by thais method were

annealed in the furnace (10 min
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700 °c followed by coolang 1n air). It was found that
the UTS of titanjium was the same, irrespective of the
method of annealing but the ductilaty of metal. annealed
by rapid heating. was slightly higher and 1ts grain si7e
was approximately 1.5 times smallor: in spite of higher
t emperature attained. the dgree of oxidation of the
rapidly heated spcecimens was several times lover than
that of the furnace-anncaled material. In addition to
these advantages. the technique of rapid annecaling by
means of electrical hecatang opens wide possibilities of
mechanizaticn and automation of the process of anncaling
of cold worked titaniume. Therec are > figures. 1 table

and 2 Soviet refetrences.

ASSOCIATION: Institut metallurgii Akadem1:1 nauk SSSR (Institute of
Metallurgy ot the Ac .Sc.. USSR}

SUBMITTED. December 29. 1959
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AUTHORS: __ggiggzi_E;ﬁ;L_ino Sotnichenko, A.L. (Moscow) \K/
TITLE: The Stress—Dependence of the 59t¥VEE}92,E39£EZ for

Greep of a-Titanium
PERIODICAL: 1zvestiya Akademil nauk SSSR,Otdeleniye tekhnicheskikh
nauk, Hetallurgiya i toplivo, 1960, No.9, pp.146’148

TEXT: Activation energy for creep appears ijn all basic
equations describing the kinetics of this process. BoweveT,
these equations could bve used only if the activatiod anergy within
a given temperature jnterval were independent of other parameters,
or if the laws governing its variation were Known. The applied
atress 18 one of the factors which may af fect the magnitude of the
activation energy for creep, and since contradictory conclusicns
nave been reached bY various workers regarding the relationship
betweel these tWO yariables, the present investigation wae under-

various temperatures petween 4 oG, under the applie
stress in the -35 kg/mm2 range ne test pieces
card 1/3
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The Stress-Dependence of the Activation Energy for Creep of
a-Titanium

(gauge length 22 mm, diameter 3 mm), prepared from cast and forged
material, were subjected to preliminary vacuum annealing at 80Q °C ’
for 100 h. Tests, in which the applied stress of 20-35 kig/ mne U/(
had been used, were carried out i1n a narrow temperature range

(18-190 °C) so as to minimize the risk of the activation energy

being affected by temperature. From the experimental creep

curves the rate, € (%/min) of steady creep was determined and

graphs 1ln € versus 1/T, where T is the absolute temperature.
were plotted All these graphs were straight lines, those

obtained for stresses of 25, 30 and 35 kg/mm2 being practically
parallel to each other. Contrary to the findings of some other
workers, the extrapolated 1ln € versus 1/? graphs did not

intersect at one point, The relationship between 1ln € and the
applied stress, o, was hyperbolic for the test temperature of

50 °C (e - AsHyo). and tended to become linear (e - Ceyo) at

250 ©cC, The activation energy. [.H for creep at each of the

Card 2/3
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AUTHORS : Lvanov, V I. ang Osigov K A (Moscow)
TITLE: Investigation of the Main Pactorg in the
\ 2 of Technical Iron ,in Rapid

Electric Heating ﬁ/r \3/

PERIODICAL: Izvestiya Akademii nauk SSSR,Otdelenlye tekhnicheskikh
nauk, Metallurgiya i toplivo, . No, 5. PpP.161-166

zation under ’//
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as described in earlier work (Ref.l) For hardness Deasurements,
i the parts of the specimen
Recrystallization
isotherms, i.e, plots of p i i Erain volumes
against time in geconds >ing /sec are shown in
Fig 1 (curves 1-4 8 an : » 5, 6 and 7 after
tempering at 450 hary recrystallizag-
tion falls wij ing, . The logarithm of
i ion was found
ciprocal of absolute
temperature, i ivat | eénergy of the
calculateqd. i
recrystallization ) : c s
2 and 4) i
i recrystallizat
. 3 and 4 after tempering) / Maxima
pronounced in cyrve 1. The continual growth both of the number
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Investigatiop of the Main Factore in the Recryrta]lizution of
Technical Iron in Rapid Electric Heating

end size of grains at tipes Up to 5 seconds at 630 °C ;g shown 1n
Fig 5 Fig 6 shows the linear fal) witp rising reciprocal of
absolute temperature of the rates or nucleation (N) and growth
(G) or recrystallization grains (curves 1 anq o after
deformation and after tempering‘ reéspectively) Preliminary
tempering leads to a reduction in both N ang G for annealing ///
temperatures below 600 oC but has no effect at higher

in terms of N and G ang also the activation €nergies and the
coefficient in the exponential time - reciprocal absolute
temperature relation (values are tabulated

There are ¢ figures, 1 table apng 5 Soviet references
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Limiting activation energy values of the ateady creep of o{-Pe azd
&-T1 under tensile etress in vacu. Dokl.aN SssR 13 no0.2:

1313-336 s 160. (MIRA 13.9)

1. Institut metallurgii im. A.A. Baykova Akademii nauk SSSR,
Predstavleno akid. G.§¥. Kurdyumovym.

(Creep of metals) (Iron) (T tanium)
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AUTHORS : Osipov, K. A. and Tyan' De-Chen (Moscow)

e

TITLE: Theoretical and Experimental Investigation of the
Activation Energies of Creep 1n Solid Solutions of
Metaln

PERIODICAL: Izves*iya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1961, No.2, pp.88-94

In earlier work (Ref.1) Osipov presented in detail the

n the limit and variable values of the activation
energy of various processes in solid metals. According to this
hypothesis, for many processes which may occur in solid metals,
including plastic deformation, the activated state of the atoms
may represent a limit critical state of their thermodynamic
instability in the crystal, In particular cases this state
corresponds for instance to the transition of the solid phase into
the liquid state or of a low temperature modification into a
high temperature modification, A particular case of the activated
state can also be the critical state of elastic stability of the
crystal lattice if it can be distinguished from the two first
states and if its éenergy criteria can be defined, Depending on the

Card 1/'9\7
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conditions, the particular cases of the activated state may occur
separately or in combination. According to this hypothesis, the

experimental values of the activation energy, for instance of the
steady state creep of pure metals, A H, can be expressed by

AH = qn (1)

where q - activation heat of the process of formation of foci1 of
thermodynamic instability in the crystal or of foci of "local
fusion” in the case of metals without polymorphous transformations
in the solid state; rxz»l represents the number of simultanecously
activated atoms in the focus (crecp). For a number of pure metals,
the values of q have been given in the ecarlier mentionc: paper
(Ref.1). This hypothesis has been further extended to continuous
and limited solid solutions of metals with any number of componentes
According to the evolved hypothesis, the value q can be
considered as the limit value of the activation energy of numerous
processes which may take place ‘n solid solutions of various
metals, The values of q were calculated for the solid

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP6-00510023!

- T TR T S s
20267
Theoretical and Experimental . 5/180/61/000/002/007/012
EO73/E535
solutions of the system Ni-Fe and also for the system Ni-Cr The
values are entered in Table 1. These values were utilized for

calculating the activation energy of creep of the solid solutions of
Ni-Fe and Ni-Cr in accordance with Eq.(1). It was assumed that n
does not depend on the concentration of the solid solution., The
obtained values of AH are also listed in Table 1 (T' is the

fusion temperature of the solid solution). Experimental values of

the activation enorgy of creep of nickel and of ites solid solutions
wore obtained from tensile tests in vacuum at 900 to 1200°C, applying
& constant stress of o = 1,773 kg/mmz. These are given in Table 2,
The conditions under which these values were obtained are described

in some detail. I Fig.l the experimental and theoretical values

of AH are compared for Ni-Fe and Ni-Cr alloys (QAH, kcal/mol. vs

at. %), It can be seen from Fig.la that for the Ni-Fe alloys there !
1s good agreement between the theoretical values (curve 1) and the
experimental values (curve 2). The test temperatur-~s were 900 to y
1100°C for the Ni-Fe system and 900-1200°C for the Ni-Cr system, ‘/
Fig.2 shows the dependence of the heat of formation of the solid
solution on the concentration for the Ni-Fe system in accordance

Card 3/ %7
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with data given to the authors by W, Steiner and 0., Krisement of
Dusseldorr, Germany (continuous line - oxperimental curve) .
Comparing the graphs, Figs.,l and ¢, 1t can be seen that for the
Ni-Fe system the concentration dependence of the experimental values
of the activation energy of steady state creep is qualitatively
similar to the heat of formation of solid solutions. The creep of
solid solutions of the systems Ni-Feo and Ni1-Cr were studied undeyr
tension with a constant stross in vacuum of the order of ] X JO"mnﬂz
in the temperature range 900 to 1200°C (#3°C) on a special test-rag
described by Ye. M. Berlizov (Ref.3), Vacuum smelted alloys of high
purity were forged and then annealed 1in vacuo for 40 to 48 hours at
1150°C. From these, specimens were produced and prior to creep
teste they were annealed at 1200°C for 1 houg. Creep was investi-
8ated using a constant stress of 1,773 kg/mm*“, The investigations
have shown that the creep curves for all the studied alloys Liod the
well known typical shape, The steady state creep speed €& calcy-
lated from these curves represented a linear dependence 1n the
coordinate system 1/T-1n g. This enabled calculatxng the activa-
tion energy of steady state creep \H 1n accordance with the well

- Sl
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known formula -CLE

- @ o RT (1)

The composition of the studied alloyes and the L}H values obtained
for these as well as the pre-exponent.al term & _%/min are given
in Table 2. 1In Fig.3 the concentration dependenles 2 H (kcal/mol )
and lné_ (%/min) are compared for alloys of this system (at.%). The
dashed ?ines in the graphs f,a indicate the limit of solubility of
Cr in Ni at 1000 and 1200°C, respectively. The authors also
studied the creep of solid solutions of the Ni-Fe and Ni-Cr systems
by torsion, using a test-rig described by L. N. Bystrov et al,
(Ref.5). The specimens were produced from the same materials as
those given in Table 2 and the same heat treatment was used. The
gauge length had a diameter of 2.5 mm and a length of 14 wm. The
torsion teats were carried out with a constant torque M corres-
ponding to a maxiwmum tangentéal atress at the surface of the
specimen of t = 2,28 kg/mm*. M and ¢ are inter-rclated as
follows: s 3M s

Card 5/9\7 5 2"03
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where a 1is the radius of the gauge part of the specimens, The
speed of steady state creep V was measured on the same specimen
at various temperatures, 950 to 1150°C. It was established that
V complies with the exponential law

. AQH
v Vovxp-—ﬁT\

where LlH is the act.vation energy for creep 1n torsion, V0 18

the pre-exponential coefi..ient. A typical graph of
in Vo, °/sec vs. 1/T is shown in Fig.% for an alloy of Ni +15 at.%

Cr, = = 2,28 kg/mmz. The results are plotted in Fig.5 showing
the concentration dependence of the activation energy of steady
state creep (Figs. 5a and 5b), \H, kcal/mol vs. composition, at.%,
and the pre-exponential factor 1n Vo, °/sec ve., composition, at.%
for alloys of the systems Ni-Fec and Ni-Cr (torsion tests). The
results obtained in the torsion tests contirm qualitatively the
results obtained in tensile tests with a constant stress,
Consequently, it can be stated that the method of torsion enables
correct qualitative evaluation of the concentration dependence of

Card 6,/ 7
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the ‘energy parameters in creep studies, There are 3 tables,
5 figures and 5 referencest 3 Soviet and 2 non-Soviet,

ASSOCYIATION: Institut.metallurgii AN SSSR (Institute of Metallurgy,
AS USSR)

. SUBMITTED: July 8, 1960

Toeox * aH, .
Table 1 “Fe s !J;_;:_{.,'Lm‘-/’?:r Table 2 '
Chcrena Ni-Fe Tabauuo 2
0.0 11728 22,607 5.0 ° AN an |
. 91 7 Pe . Ce .
o3 |5l e bV Wl BRIV
o IR )
33 :-7’1‘; Zza‘g gg; Cucrens Ni.Fe Cnctenn Ni-Cr
0.9 [ 4768 |23 87 68.5 *0.0165.02] 20.57 0.0 ' 685.02] 20.57
1.0 | 1812 [23.60 67.7 5.5169.94] 23.20 4.9 706.12} 26,05
14.3 172.18] 24.68 24.6 | 79.66) 25.00 :
Cncrena NICr . 20.2 | 77.14| 26.20 30.31771.54] 24 34 X
0.0 1728 122.60 65.0 67.8 | 714.60 25420 40.3 69.241 21.07
0.1 1603 122 041 5.7 100.0 | 65.0°) — 48.1 | 84.70! 20.80
0.2 1083 122.84| 65.4
0.3 (1638 |2261] 647 * M3 aanwnx o). o
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OSTPOV, K.A (Moskva); SOTNICHENKO, A,L, (Maskva)

Cx (2] OI 11(!0 C -] ude co. ta thebﬂ. IZU -‘U’

SSSR.0td,
td. tekh.nauk,Met. { topl. nb,5:83-85 $-0 t6l. (MIRA 14:10)

(Z2irconium iodide) (Creep .oI‘ metals)
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0SIPOV, K.A.; 1YAN' DE-CHEN
—
Studying by various methods the speed of plastic defo;'::a?.ion of
nickel-chromium alloys. Isel. po zharopr. cplav. 7:317-318 ‘€l.
(MIRA 14:11)
(Nickel-chromium alloys--Testing) (Deformations (Meckanics))
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IVANOV, V.I.; OSIPOV, K.A.

Limiting and variable values of the activation energy for the

return of the thermoelectromotive force to cold-deformed pure

iron. Issl. po zharopr. splav. 7:151-158 °*61. (MIRA 14:11)
(Iron--Electric properties) (Activation analysis)
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OSIPOV, K.A.; SOTNICHENLO, A.L.
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Investigating the deperdence of the activation energy of A -Fe
creep on straining. Issl. po zharopr. splav. 7:29-33 ‘'€l.
{MIRA 14:11)

(Activation analysis) (Creep of metals)
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AUTHORL: Osipov, K.A., and Sctnichenko, A.L.

TITLE: Investigating the duperdence of the energy 0f notivoes

tion of creep of a-Te on strevs
SOURCE: Akademiya nauk SSSR. Institut metallurgil. Iss.iei~va-
niya po zharorpchnym splavam, V 7, 1961, 20 - 77

TEXT: Using K.A. Osipov 8 hypothesis (Ref. 3: AN SSER, 121, no 4,
1958) on the limiting and alternating values of energy of actives
tion, two limiting values were calculated for 1-Tre: U, y = 17

L}

kcal/g atom and q = 22.¢ kcal/g atom. The value of g corresponds <

the limiting value of the energy of activation of slip 1in the cry-
stal lattice which will ve 'locally melved' at those points where

this energy value 18 reached. It can also be slhown th+t 7 corres-
ponds to a 51ip stress of approximately 0.9 ,4, le€. 7 stress thLe
value of which is of the sane order as Frenkel's tnecreticnl VaLuF
Tests were carried out in n BNH-C? (VPN-52) machine in wiiecn the
creep and long-term strength could be studied in vacuo under a I.n- J{
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stant stress Specimers of cast ungd forged 1ron (9% 6 ) were f£lver
8 preliminary anreal in vacuo (1.10-4 mn Hg' for 1C hours at (- oC,
the temperature was then lowered to 4509C and the Specimens were
soaked there for 50 hours. The investigations were carried out 1n
the temperature rance 250-5009C, in which the modulus of norma:
elasticity changes very little, whereas at temperatures above

it Trlls abruptly. The s pecimens had a total length of 60 mm, .
working portion length of 22 mm and a diameter of tie working o r-
tion of mm. It was found that on increasing the stress from ' o

30 kg/mme, the energy of activation becomes a decreasing curvii:ne-
ar function of stress, changing from 66 to 20 cal/g ~tom On 1n-
creasing the stress from 30 to 35 kg/mm, the energy of activat:-n
remains constant, i.e. g limiting value of 20 kcal 'F atom 1s nbtey-
ned. At stresses of above 35 kg/mmé, the specimens rupture on stre-.
sing The constant value obtained for the energy of activatinn 1a

on the average 20.3 kcal/g :tom, and is considerably greater than

the theoretical value of , r’ this being in good agreement witr the

second theoretical value of q9- The great divergence between the
theoretical value of q y and the experimental value of 203 kel
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atom indicates the possibility thut the body-centered cubic lattice
may transform into a face-centered cubic lattice during plastic ‘en-
sile deformation. The calculated value of g atom 1is close to that of
the enzgy of vacancy formation and has the same order - f value s
the nuclear energy of dislocations per atomic plane. There are ~
figures, ' table and 7 references: £ Soviet-bloc and 2 non-Soviet-
bloc- The reference to the English-language publicaticn reads =as
follews: J.M., Silcox, Acta metallurgica, 7, 5, 1950,

Card 3/3
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AU&HORS: 1vanovs VY 1., ant 0pipd¥ K. g
TITLE: mitimate and voryine activatlion erergy °° recovery ¢
thermoelectramotive eorce Of :oli—worked fure i1 °h
SOURCE: Akademiy®d nauk SSSR. Ipstitut pmetnllUrgl’ T et 0T
niya PO zharoprochnym gplavam. V- 7 A0EY. ven Ve
TEXT: The resullts of an investigation of the recovery wiretioe Ol
the thermoelectromotive force (L.e.m.f.) of cold—worked ironoare o
ported, and :t 18 giown that an yltimate and variable potiv. ity b
vg {~r this .rocess Ta€ 1nvestigat10n w8 carried M-
%) in the form of wire of © " apm 11ane
deformnatlon Seoan, e

ron (29 99 %
g of cold plustds
uhnvaled in Voo

ter having undergone degree

ana 98 % prior o geformutliols tpe wire was

goooc for 7 [hours: Plastic jefornation viag curried UEARTR N B AT
perature Recovery of t:¢ m.f. was studied ©O7 ﬁherm“TOJple» AR DA

ting of an annealc and a je formed wire. e t.€ m.f. beile LR

red on each tnermocouple immediately after geformatinhe ani 2fteT
1sothermal te..pering at various terperatures. he tempeTing tT \X(
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was changed wilthirn the limits 20 - 1600 seconis. The srerinany
heated at 2.00C,/second by menns of an eliectric carrent.The
ture was measured with an accuracy of + ¢.1vC For measurenedt
t em. f , amnirror galvanometer of scale sensitivity T
w s used. The messurements were carried out by two methods:
pensation and 2) by the argle tirough which the galvanomeier .:
ror turned. The specific t.e.m f. 1n uv/degree was ~alcuiated by

dividirg the ful. measured value of t. e.m.f by *he difiersn « @
remperatures betweer. the junctions. The existence i ahL aaviTL

and vnrinbie energy 5f activatinn of recovery was ~onfirne
'

L

enerpy 0 tyvntion veries 1o retation o the deprec
fyoom Y. oo te ALY Yo At Yecreen o ore Ve ry Yoo
the nerpey of Ao tlvation pomaiier pre Vhen, oy e tant o
11 “rease L degrev ¢ prec.overy above ) Copaen ntee b
paing the degrec of deformation from ac te - F o oand ¥
tion of additionad olaasty Adeformation during teporing
maute energy of actlvatleon (12 0 Kcoul, £ oatem) dees n
remains c.ose 0 the value of the theoreticuliy TR
of activati n {707 veay, ¢ atom). There are A figures,
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15 references; 7 Soviet-bloc and 8 non-Sov;?t-bloc.

cent reterences to the English-langunge publiications ren%
lows: R.M. Treco, J. letals, sec. 2, 8; no. 10, 1356, I.N.
and H.U. Rosenberg, Phil. Mag., 4, no. 16, 13959; A. Sﬁege}'f
and Chem. of Solids, 4, 3, 1958; C.V. Berghout, Acta !'etal

6. no. 10, 358
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AUTHORS: Qs1pqy, Kedew und Tien-Tieh Ch'eng

TITLE: Study of the rates of plastic deformation of Ni-Cr
alloys by various rmethods

SOURCZ: Akademiya nauk SSSR. Institut metallurgii. Issiedova-
niya po zharoprochnym splavam, v. 7, 1961, 317 - 318

TEXT: A continuation of previous work (Ref. 1: Izv. AN SSSR, oTH.
no. 4, 1959; Ref. 2: ibid, no. 2y 1361) in which the authors meas.-
red the hardness of 1 nunber of so0lid solutions of Ni at elevatedq
temperatures and showed that the diagonal of the tegt indentation
d, varied with tige t, according to 4 - atb, where a and b are con-
stants. It was also shown that

1n vd = 1n b + lﬂ_é_%_lﬂ_ﬁ (2)

where Vi - velocity of the plastic defrruation (percent/min). Ir

the present work the velocity of plastic deformation of Ni-Cr 8ys-
Card 1/2
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AUTHORS Osipov, K.A. and Sotnichenko. A.L. (Moscow)

TITLE: Creep of 10dide zirconium in vacuum under a constant
stress

PERIODICAL- Akademiya nauk SSSR. Izvestiya Otdelenive

tekhnicheskikh nauk. Metallurgiya i toplivo
no. 5. 1961 pp U3 -85

TEXT : In continuation of their earlier work (Ref. 1 -

DAN SSSR, 1960 v. 134 no. 2, Ref. 2 - Filial VINITI AN SSSR -
Peredovoy proizvodstvennyy 1 nauchno-tekhnicheskiy opyt 1959

No. P-59-68/6 and Ref. 3 - Problems of the theory of high-
temperature strength of metals and alloys Pub by AN SSSR. 1960)
the present authors studied creep of zirconium tested 1n

-.5

vacuum (10

o o
mm Hg) at temperatures between 18 and 500 C )/
(i.e. 1n the a-2r range) under a constant stress ranging from

10 - 30 kg/mm2 Typical creep curves are shown 1un Fig. 1
where the strain (e °) 1s plotted against time ¢r. hours)
graphs a § B andL relating. resinectively to tests carried
Card i/8
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a stress of 10, 20 30 and 25 kg/mmz. the test temperature
indicated by each curve The rate, ¢ , of Stcady-state
was calculated from these curves and 1t was found that the /
versus 1/T relationship was linear for any /X
the range employed
contrary to some pu » extrapolated
1/T graphs did not intersect at one point. 1In Fig. 3

is plotted against the applied stress (o, kg/mma), Curves 1
(circles) and 2(triangles) relating to tests at 100 and 500 °C
respectively. Finally. in Fig. 4. the activation encrgy

(QH, kcel/g.atom) for steady-state creep of iodide zirconium

2
is plotted against the applied stress (o kg/mm“) the broken
line indicating the calculated limiting value of QH . 1t will

be seen that, starting from o’ - 25 kg/mmz, An remains constant
at a level almost identical with the theoretical value obtained
i1n the previous work (Reof. 3). Thec close agrecment between

the experimental and theoretical magnitude of Afl was taken to

-
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AUTHORS Ivanov, V. 1,, Osipov, K,A, and Sotnichenko, A.L
(Moscow) T

TITLE: A study of the kinetics of the process of creep and
recovery

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdelen1 e

tekhnicheskikh nauk. Metallurgiya i topliva, no 6,
1961, 137-14%3

TEXT: The object of the present investigation was to study
the relationship between the activation energy for creep of
a-iron and the applied stress as well as the relationship
between the activation energy for recovery of this metal and
the degree of plastic deformation. Technical purity (96, 769)
iron, preliminarily annealed in vacuum ‘10 hours at ?700°C
followed by 50 hours at 45 °C), was used in creep tests

carried out in vacuum (1077 mm Hg) at 250 - 500°C under a

¢

constant stress ranging from 10-135 kg/mm&_ The In € versus

1/T relationship, where € 1is the rate of creep and T -
temperature, was linear over the entire range of the applied

Card 1/30 /)
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A study of the kinetics ... $/180/61/000/006/016/020
E193/E383

stresses studied. The variation of the activation energy
for steady creep (AH) is demonstrated in Fi1g.2, where

AH (kcal/g atom) 1is plotted against the applied stress

o (kg/mm“). It will be seen that the limiting value of

AH = 20 kcal/g-atom was attained at ¢ 2 30 kg/mm“., At

gD 35 kg/mm fracture of the specimens took place in a very
short time. The process of recovery was studied on both
technical and high-purity iron (99.67 and 99,99, respectively),
The experimental wire specimens, 0.6 and 1.5 mm in diameter,
preliminarily annealed in vacuum (3 hours at 800°C) were
deformed plastically at room temperature to 80, 84, 94 and

98% reduction in area. The kinetics of recovery were

studied by measurements of the thermo-emf of plastically-
deformed against annealed material, which were taken immediatel y
after deformation and during subsequent 1sothermal treatment

at various temperatures, The value of (1 - e/e ). where

e, and e denote the specific thermo emf (uv/%C)

Card 2/8p
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before an. ..or i1sothermal annealing, respectively, was taken
as the measure of the degree of recovery attained. The
results obtained for high-purity specimens, deformed to 94%
reduction. are reproduced in Fig. 3, where (1 - e/eo) is

pPlotted against time (Y. sec) at temperatures indicated by
each curve This relationship can be described by

e
1 - — =a+bln v
e

(o]

where a and b are temperature-dependent constants. In
the next series of experiments the temperature dependence of
(1 - e/eo) was determined. The results are reproduced in

Fig. 4, where (1 - e/eo) is plotted against temperature (°C)

of the isoth-rmal treatment of technical and high-purity
iron (graphs a and § y respectively); Curves 1 - § in
grapls a relate to specimens held at the temperature for

Card 3/ )
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1 800, 180 30 and 2.5 Sec, respectively, Curves 1 - 5 in

graphs f relating to a holding time of 3 600, 900, 180. 60

and 30 sec, respectively. These data were used to determine

the activation energy for recovery of the metals studied. To )

this end, the temperatures T at which various degrees of

recovery could be attained after various times . were o
determined from curves in Fig, &4 These were used to construct

curves reproduced in Fig. 5, where 1In T. (. sec) is plotted .

against i = 10“. the numbers given by each curve indicating

T
the value of (1 - e/eo), graphs a and {J relating to technical

and high-purity Specimens, respectively. Since all the curves
reproduced in Fig. 5 were straight lines, it was possible to
calculate the activation energy , AH ., for recovery, from:

In © = A exp [AH/R’I‘} (2)

Card "‘/w >
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where R 18 the gas constant and o
T 18 the temperature of the 1sothermal trecatment ( K)
The results are reproduced 1n Fig. 6.  where

3 H (kcal/g atom) 1s plotted against (1 - e/eo) the ci1rcles

(1) and triangles (2) relating respectively to high-purity and
technical-grade 1ron It will be seen that the activation

energy for recovery 1s at 1te minimum at low values of

(1 - e/eob, remaining practically comstant up to (1 - e/eo) = 0.3

and then 1ncreasing rapidly to reach 2 H - 47.6 kcal/g.atom at
(1 - e/eo) - 0.8 Similar results were obtained for material

defarmed to 98% reduction which i1ndicated that ..H would not
decrease even tor more heavily deformed material. In the last
seri1es of experiments the effect of elastic deformation on

the kinetics of recovery was studied To this end (1 - e/eo)

was determined for high purity specimens detormed to 94%
reduction which were stressed 1n the elastic range during the
1sothermal anneaiing The results are reproduced 1n Fig. 7.
Card /9% =
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where (| e/eol 18 plotted against the duration of trecatment

(-~ set ) at temperatures 1indicated by each curve Comparison
of 1sotherms reproduced 1in Figs 2 and 7 shows that the elastic
Strain superimposed on plastc defermation brings about a
s1gnmifacant i1ncrease in the rate of recovery only when

tr e/OO) exceeds 0.3 The results of calculation showed that

fer (1 - e/eo) = 0.2 0.3 or 0.4 the value of +.H was 12.3.

14.0 and 18.2 kcal/g atom respectively the corresponding
value for specimens not atressed elasttically being 12.2 14,7
end 22 .8 k:al/g.atom. This 1ndi.ates that elastic deformation
does not affect the Limiting (minimum) value ot “H It was
inferred from the results obtained that the attivation energy
for retovery 1s a function of several states of the crystal
lattace which vary not only with the degree of preliminary
deformation but also with the degree of recovery attained

The dependence of the activation energy on the degree of
recovery can be attributed to the following factors

Card 6pe®m —
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density of defects of various types;

2) wvarijation of the density and distribution of defects during
isothermal treatment;

3) different stability of different types of defects;

h) dependence of the activation energy for recovery on the
nature of the defects and their density in elemental volumes
in which they migrate.

There are 7 figures, 1 table and 11 references: 7 Soviet-bloc
and 4 non-Soviet-bloc. The two English-language references
qQuoted are: Ref. 3: H. Bross and A. Seeger - The Physics and
Chemistry of Solids, 1958, v.4, no. 3, 161;

Ref. 8: Silcock, JeM., Acta metallurgica, 1959, v.7, no. 5,

SUBMITTED January 10, 1961
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Studylng the kinetics of the growth of grains in high-purity ot-irom,
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1, Institut metallurgii im, A.A,Baykova Akademii nauk SSSR. Pred=
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(Iron crystals——Growth)
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Investigating the kinetics of thermcelectromotive force recovery
in cold-@eformed iron. Fiz, met. { metalloved 11 no.3:360-367

Mr '61, (MIRA 14:3)

1, Institut metallurgii AN SSSR.
(Activity coefficients)
(Thermoelectricity)
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AUTHORS: Ivanov, V. I. and Osipov, K. A,

TITLE: A study of the gruin growth 1<nﬂn1gh1y pure 1a-iron

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. , 1361, 31B8-341

TEXT: The iron investigated contained the following impuritiea: 0.001 % 0,

0.001 % C, 0.002 % 8, less than 0,002 % N and traces of Cu, Ni, and Si.

Iron rods of 7.7 amm diameter were subjected to a preliminary treatment

during which they were cold formed and, subsequently, subjected to a
recrystallization annealing; the resulting grain size diameter was less

than 0.2 mm. Grain growth was studied at electrio heating and a mean rate !
of 200 degrees/seo. In the range of from 700 to 9000C, the rate of heating a
wag reduced from 300 to 150 degrees/sec. After heating to a pre-determined '
temperature, the specimens were chilled in wmater, the interval between the

end of heating and dipping of the sample into water being less than 0.02

gseconds. The temperature conditions of heating were registered with a

Cr-Al thermocouple, which was fixed in the middle of the sample, by means V)(

of a loop oscilloscope and a ballistic galvanometer. The results of

card 1/5
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measurement are graphically represented in Fig. 1. When heating at
congtant rate a, the rate of shifting of the grain boundaries G can be

1
determined from the equation G = E-ndD/dt. where D = f(t) i{s the mean grain

diameter. If a is not constant, D =y(t) must always be determined (1
denotes the time). The lower part of Fig. 1 shows the temperature t as &
function of time. The curve t =‘9(1) 18 determined from the oscillograms.
The curve D -19(1) is constructed, as shown in Fig. 1, by means of the
experimentally determined curve D = f(t). (Fig. 16). According to the

above eguation, the values G = 128; 1883 2103 2303 300 and 354-10-50m/sec
are graphically obtained from this curve at temperatures of 735, 765, 7120,
810, 865 and 890°C. In another experimental series, the specimens with
700 degrees/sec were heated to 810 +59c and kept at this temperature for a
varying length of time according to the individual specimen, e.g. for 0.
0.4, 1.0, 2,25, 3.0, 125, 275, 660, 900 and 1800 seconds. The respective
grain diameters were: 43, 63, 87, 128, 141, 175, 174, 205, 210 and

240°’|O_4 em. The mean linear shifting rate of the grain boundaries w%as 1in

the given periods of time 250, 200, 164, 87, 1.31, 0.63, 0.20, 0.10 and

Card 2/5
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0.17-10"5 cm/sec. The slowing down of the shifting rates of the grain
boundaries is explained by the reduction of the radius of ourvature of the
grains and the increasing concentration cf impurities at the grains.
Owing to the high purity of iron, this stats occurs only with very large
grains. From the discussion of the resuits the authors conclude that the
mechanism for the grain growth as suggested by Mott (Proc. Phys. Soc.,
60, 391, (1248)) is very probable. Accordingly, the grain, when growing,
melts at {to boundaries and solidifies agpnin with the boundary teing
ahifted tn outward tireotion The authors® experimentnl datu can be

2, y U137

easily described by Feltham's equution ,J Inst. Metals, 86, (2, 9o
)

Aota metallurg., 5, 97 (1957); Proc. Phye. Soc., B 63, 1173 (19356 5
Z—Di - Koexp(—M/RT)t (1).

D and Do are the mean values, the initial and the permanent diameter of tne

grains, t the time at which t is constant, Ko a constant coefficient, \H

the activation energy, R, the gas constant, T, the absolute temperature.
By means of (1) G may be represented by
14D 1 K
s = A RV}
. G =3 =537 exp(-8H/RT) (2).
Card 5/5
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The results of the secand experimental series are 1n good agreement with
(2). Herefrom, 25.3% kcal/gram -atom is obtuined na sctivation energy for
the grain growth. 1In a preliminary study (Ref. 20 Izv. AN SSSR,
Metallurgiya i toplivo, No. 2, (1960)), bausing on the hypothesis on the
activatiqn energy of various processes in golids, the authors obtained
theoretically an activation energy of 22,2 kcal/grame.atom. Finally, the
fact is discussed that in the case of lead and iron 8H and q are almost
equally higa (see Ref, 20). Tkis is brought into relation with the
melting and re-solidification of the grain boundaries. V. P. Fedotiov
supplied the pure iron for this study. There are % figures and 24
references: 11 Soviet-bloc and 13 non-Soviet-bisc,

ASSOCIATION: Institut metallurgii im. A A. Baykova Akademii nauk SSSR
(Inatitute of Metallurmy imeni 4. A. Baykov, Academy of
Sciences USSR}

PRESENTED: January 3, 1iet, by G. V. Kurdyumov, Academician

SUBMITTED . December 10, 14-,0
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IVANCY, V.I,; KARAMYSHEV, I.P.; OSIPOV K.A.

Crystal growth in high purity alpha-iron during rapid nlw'r'u e
Trudy Inst, met, no,11:71-77 '62, Ml
(Iron--Heat treatment) (Crystals--Growth)
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0SIPOV, Kirill Afanas'yevich; GRUM-GRZHIMAYLO, N.V., doktor khim. nauk,
otv. red.

[Certain activated processes in hard metals and alloys |Nekotorye

aktiviruemye protsessy v tverdykh metallakh 1 splavakh, Moskva,

Iad-vo Akad. nauk SSSR, 1962. 130 p. (MIRA 16:1)
(Matallography) (Activ‘lty coefficlents)
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IVANOV, V.I. (Moskva); OSIPOV, K.A. (Moskva)

Bffect of the rate of heating on the activetion energy of iron

and steel recrystallization.,K lav. AN SSSR, Ntd. tekh. nauk, Met.

1 topl. no.2:84-91 Mr-Ap '62. (MIRA 15:4)
(Activity coefficients) (Crystallization)
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VOL, Abtram Yevgen'yevichj AGEYEV, N.V., red.; ABRIKOSOV, N,Kh., doktor
khim.nauk, red.; KORNILOV, I.I., doktor khim.nauk, red,;
SAVITSKIY, Ye.M., doktor khim.nauk, red,; 0SIPOV, K,A,, doktor
tekhn.nauk, red.; GUSEVA, L.N., kand.khim.neuk, red, ;
KIRGALOVSKAYA, M.S., kand.khim.,nauk, red.; SHKLOVSKAYA, I.Yu.,
red,; MURASEOVA, N.Ya., tekhn.red,

[8tructure and properties of binary metalllc systems] Stroente

i svoistva dvoimykh metallicheskikh sistem. Pod rukovodstvom N.V.
Agesva. lMoskva, Fizmatgiz. Vol.2. [Systems of vanadium, bismuth,
kydrogen, tungsten, gadolinium, gallium, hafnium, germanium, holmium,
dysprosium, europium, ircr] Sistemy vanediia, vismuta, vodoroda,
vol'frema, gadolimiia, gallila, gafniia, germaniia, gol'miia, dispro-
gils, evropiin, zheleza. 19G2. 982 p. (MIA 15:5)

1, Chlen-korrespondent AN SSSR (for Ageyev).
(Al1oys) (Systers (Chemistry)) (Phace rule and equilibrium)
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-5/279[63/000/001/020/023

S BO40/8451 .
"+ AUTHORS: ' osipov, .K.A., Sotnichenko, AL, (Moscow)
o TITLB: ~ Effect of oxidizing atmosphere and of astress variation

on the cresp and long-time strength of irom, titanium
-and carbon stesel ,

. PERIODICAL: Akndemiya nauk SSSR. Izvestiya. Otdeleniye
. ’ tekhnicheskikh mnauk. Metallurgiya i gornoye delo.

‘no.l, 1963,.181-186

TEXT: The creep and long-timé strength of technically pure iron
199,97%), &=Ti (99.97%) and Y -8 {U-8) grade carbon steel vere
" investigated under vacuum and in air under various loading
. conditions, Befors tests, ihe irzn and steel specimens were first
" annealed under a vacuum of 1'x 10~% mm Hg for 10 hours at 8oo°c.
Titanium specimsns wore similarly annealed for 240 hours, An
analysis of the craeg curves of the specimens'tasted at 600°C under |
; " a stress of 10 kg/mm* showed that the time-to-rupture of the . ‘
. titanium specimens tested in vacuum vwas reduced by about 2.5 times, |
~ that of the lromn specimens was reduced by nearly 1.5 times and
that of the U-B steel was reduced by(pearly 3 times compared with

- Card 1/2
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. Effect of oxidizing ere ~ EO4O/E451

: .the corresponding values obiained in tests in air. Tests were

: also carried out at various temperatures between 430 and 515°C and !

- the creep curves plotted at several test temperatures under vacuum

- and in-air, A graph is also given of the logarithm of the steady-
state creep of all the tsst apecimens. Calculations were made of
the oreop activatior onergy under various test conditions employed,

. An oxidizing atmosphere lowers the steady-state creep activation

" energy of the U-8 carbon stecl by 22 kcal/mol and a further
reduction of the creep activation energy by 25 kcal/mol results
Tfrom an increase of the stress and a decrease of the specimen
cross-section area during tests, in the case cf the iron specimens
the effect of both these factors reduces the steady-state creep

- ‘activation energy by 26 kcal/mol. On the other hand, an
oxidizing atmosphere reducas the creep rate of titanium at
temperatures below 600°C and increases it at temperatures
excoeding 600°C.  There are 4 figures and 3 tables,

i SUBMITTED: - September 13, 1962

RN .
| Card 2/2
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m(é)/m'(m)/nns-mo/,\sn-m | ~
. ACCESSION'NRs AP3000917 8/0279763]000/002/014670152 gj’{a
- ; AUTROR: _Osipov, K. A, (Moscow); Miroshkina, Ye. M. (Moscow)j Sotnichenko, A. L,

1 (Hoscow]’ ; _ )

E

i

ERR T invntisition of the crupi?af ‘as and p-modifications of Ti-2x 'a}l loys
, S ; 3

‘,'SOURCB: AN B35R, Iav, otd. takh. nauk. Metallurgiya 1 gornoys delo, no. 2, 1963,2
. 146-132 o ‘ :

".{ TOPIC TAGS:s titanium-zirconium alloys,.e-alloys, p.~alloys, creep, activa-
i tion energy, c¢resp mechanism
> i ABSTRACT: Tha cresp behavior of - and 8-modifications of polycrystalline Ti-Zr
- alloys in a vacuum of about 1 x 10 mm Hg under a constant tensiie stress has
. s been studiad iIn an effort to determine the mechanism of steady-stage creep. The
:+-alloys {235.15, 50.01, and 75.50 2% Zr, 0.006% max N, 0.03% max G and 0,, and
; 0.03% nmax Fe) were vacuum-are melted, forged into rods, annealed for 24 hr at
; 800C and for 168 hr at 450C (alloy with 50 at% 2Zr) or at 550C (alloys with 25
- and 76 at, % 2r). The e-modification alloys were tested at temperatures frem

Cord 1/2
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'§ ACCBSSION MR: AP3000917

*7y"{ 20 to 200C under 2 stress of 30 to 70 kg/mm 2 The activation energy AH of the
| steady-stage creep, determined from In € -1/T curves (&, rate of the steady- "
. -| stage creep; T, absolute temperature), was found to be constant at stresses higher -
" | than 40-30 kg/mn? (depending on alloy compositions) and equal to 8100, 6900, and
;1 BODO cal/mol for 2r contents of 25, 50, and 75 at%, respectively. These values
| are very close to the limiting values of activation energy calculated under the
{ assumption that in a.Ti.Zr alloys the creep-induced activated state of atoms or
.-y lons corresponds to that of a local allotropic transformation. This leads to the
. j.conclusion that the creep of o-T4{-2r alloys under high stresses is affected by a
‘i’ mechanism directly associated with a local allotropic transformation. Creep tasts
of the P-modification of Ti-Zr alloys were carried out under a constant tensile
strength of 0.5 kg/mn2. Analysis of the data obtained shows that the steady-stage -
creep of the B -modification of Ti-2r alloys occurs through a mechanism directly
associated with melting. Orig. art. has: 2 formulas, © figures, and &4 tables.

1’ }AQSOCIAT,ION s inatitut_ metallurgii im. A. A. Ba Institute of Métallurgy)

| SUBMITTED: 29Novb2 ‘ _'DATE ACQ: 12Junb3 ENCL: 00

¢.SUB CODE: ML : . NO REF SOV: 012 " OTHER: 002

s 2R tom|QS
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ACCESSION NR: AT4013023 s/zesg/es/o10/000/002'1/0031

K. A, Sotnichenko, A. L.

AUTHOR: Osipov,
g values of creep activation energy fo

TITLE: Invostigation of the limitin
zirconium alloys

r titanium-

SOURCE: AN SS5R. Institut metallurgii. 1ssledovaniya po gharoprochny*m splavam,

v. 10, 1963, 27-31
tivation, crecp activation energy, titanium, zirconium,

TOPIC TAGS: creep, creep ac
titanium zirconium alloy
for set creep at high loads the activation

ABSTRACT: The author previously proved that
energies of X -titanium and & -zirconium approach a constant limiting value. ‘The present

paper includes information on creep of polycrystalline alloys of the titanium-zirconium

¢. The samples were tested for creep at 25-200C and loads 08 30-70 g/ ram?2 on a

VPN-Sg machine after being hardened in 2 vacuum arc furnace. The set roup rate (b
calculated from the curves obtained. The logarichm of the set

deformation/min.) was
to was found to bo inversoly proportional to the temperature for all values of stress
ts showed that in alloys of the titanium-

creep ra
(see Fig. 1in the Enclosure). Analysie of the resul
zirconium type in the «-modification, the nature of the activated state during oreep at high
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ACCESSION Nt: AT4013923 ENCLOSURE: 01

Fiz. 1. Relationship between tho
10":11 ithm of the sct creep rate and
Lcmpcramrc for the alloy Ti + 25
at & 2r. Stress (in kg/mm2): 1-40,
2-45, 3-50, 4-60, 5-65, 6-70.
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v

Yo. Y., sotnichenko, A, w.

AUTHOR: QOsipov, K. AL Mirosheing,
. 7 s ,
TITLE:D A _aventigation ol the got cvoeey ol tad A-modiiication » SR R
sisconium a0y
SOUNTH / s Tt nL’J‘LL REVE ol mdovaniya pe shatop
. 1 - - v
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Ivanbv, Vadin Ivanovich; Osijggv, Kirill Afmaﬂ'gvich Co - \? ./
PR SN ( ) e

Recovury and recrystailization in metals at rapid heatigﬁ (Vbarat i rekristalli-
‘zatsiya v metallakh prl bystrom nagreve), M y Moscow, Tzd-vo "Nauka", 196l, 184 p.
11lus,, biblio, (At head of titles Akademiya navk SSSR, Ooaudarstvennm
komitet po chernoy i tsvetnoy metallurgii pri Gosplane SSSR. Igggiggg _ :

dme A K, Baynvvasr I B BRI

JOPID:(TAGS‘ met:l recrystanizaﬂon, met,al return, netal grain atructure

- . %
T LE OF CONTFNTS [abridged]x L

o ‘*-}Introduction -3
I~ Chy I, Return---5
o Bhe I1e0 Recrystallizatinn e 11 : ‘
o - Che 1IXs Bffect of heating rate on recryatallization - 31 .
~-Che:IVe Some features of the -methodology for studying mcmtallimtion - 12 . -
~ Ohe V. Effect of heating rate on recrystallization kinetics «- 50 K
: Gh. VI. Eftect of degree of deformation on recrystallization kinetics and _gr_q:m_

. at rapid heating -- 124
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' *C’h. VI, Gnin ngh kinetics st rnoid heating . 139 o o

. Che VIII. REffect of heating rate on the kinetics of return -- lh9

Che IX, Bffect of the parameters of electric heating on the structure and
. . wechanical properties of annealed metal ~- 161
S Bibliosmlv - 277
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ACCESSION NR: AP402984L0 8/0279/64/000/002/0161/0163

AUTHOR: Osipov, K.A.(Moscow); Sotnichenko, A.L. (Moacow)

PRSI

TITLE: Investigation of the creep of the B-modification of slloye of the titenium-
zirconium system by torsion method

SOURCE: AN SSSR Izv. Metallurgilya i gornoye delo, no.2, 1964, 161-163
TOPIC TAGS: titanium besed alloy, zirconium containing alloy, torsion method, creep

ABSTRACT: The authors state that in view of the importance of the energy parameters
investigation of the concentration dependence of activation energy is of great in-
terest in the action of other forms of applied stresses which sre different from the
tensile stresses. The results of the study are presented in tebles and & graph., It
was shown that in testing the tensile creep action, as well as tangent stresses, the
same character of concentration dependence of ectivation energy of the established
creep was observed. The quantitative discrepancy between the activation energy values
can be explained by the difference of the stressed state in these two types of tests.
Orig. art. has: 2 tables end 1 figure.

ASSOCIATION: wnons
Cord 1/ ; /
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"ACCESSION NR: AP4040991 ’ $/0279/64/000/003/0161/0162

. AUTHOR: Osipov, K. A. (Moscow); Sotnichenko, A. L. (Moscow)

¢ e ST

ITITLE: On the duration of tests for creep and rupture strength of
'i metals end slloys

:’SOURCE: AN SSSR. lzvestiya. Metallurgiyas i gornoye delo, no, 3,
i 11964, 161-162

TOPIC TAGS: =zirconium creep test, aluminum creeptest, titanium
.zirconium alloy, alloy creep test, creep test duration, creep test,
istress rupture test duration, stress rupture test, zirconium, slumi-

numn

ABSTRACT: The effect of the duration of creep tests on the relation-:
ship between the rate of secondary stage creep ¢ and rupture life v
and the time reciprocal 1/T has been studied in the cases of zirconi~-
un iodide vacuum melted alloys of titanium with 50 and 76 at Zr. and
199,99Z-pure aluminum. All tedts were conducted in a vacuum of

1°10”" mnig under constant stross with a test time from 10 to

1500 hr, The test time for iodide zirconium vacuum ennealed at 800C

i "Card [1/2
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25(1,7) PHASE I BOOK EXPLOITATION g0v/ 2740
’
vich
Osipov, Kim Alzks&t}dxf " B
dixa resheniys zadach po rezaniyu metallov; predmet :;nosg v::t: sz;blems
Meu; rezanii metallov i rezhushchly ;netrume:t
in Metal Cutting; f6r the Course, Pundame

Cutting and the Cutting Tovls) Moscov, 1958. 75 p.
1,000 coples printed.

teXxhnikuz.
Sponsoring Agency: Vsesoyuz iy raochnyy lun);oinotmmnnl'nyy

Reviever: H. A. Nefedov, Bngineer.

khnikums
PURFOSE: This tcxtbbok ie intended for gtudents of correspondence te
5pec.1&11z1ng i{n metal cutting and tooling.

ion
ing regime caleulst
RAGR 1th the principles of cuss
cont a1 pmc :enﬁbOOderz::IL:n: are given for the c&lcuhtio: of cu:t:ghmmg
o mmpmmc: reqxsx.irenenta, permissible cutting espeeds t&’m sn. properd e
?i;ce:a lathe vOrk, F e o milling,tgri mi ::ﬁit:inlrc les of solutjons
. Bach chapter o e XRIRD. o
\;g:ntgg :lrv::tt::’of problems. There are 6 references, all Sovie

Card 1/3
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Methods of Solving Problems (cont.)
TAELE OF CONTENTS:
Intreoduction
Deteraination of Machining Time For Twning

Determination of the Cutting Force and Pover Requiremsnts For
Turning

Deteraipation of Cutting Speeds Permitted by ths Cutting
Properties of Tools

. Belection of the Cutting Regime FPor Turning
Selection of the Cutting Regime For Planing

VI. Selection of the Cutting Regime For Drilling, Counterdvoring,
and Reaming

VII. Selection of the Cutting Regime Por Milling

YIII. Selection of ths Cutting Regime For Broaching

card 2/3
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m:thods of Solving Problems (cont.)
IX. Selection of the Cutting Regime For Gear Cutting
X . Selection of the Cutting Regime For Thread Cutting
XI. Selection of the Cutting Reglme For Grinding
Appendixes
Technical specifications for metal-cutting machines
Practional powers of numbers

AVAILABLE: Librery of Congrees (TJ1230.083)

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001238



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢
- _ SRR TR I B 105 SR PSSP T |

YUKHIDOV, Mikhail Yefimovich; MANUYLOV, Leonid Konstantinovich; OSIFOV,
Kin Aleksandroyich; KGVALEV, A.M., inazh., ved, red.; ESTERKIN, —
M.A., inzh., red.; SMIRNOV, B.M,, tekxhn, red,

[Highly efficiant methods of slitiing akafts)Vysokoproisvodi-

tel'nye metody obrazovaniia shlitsev na valakh, Moskva, Filial

Vses. in-ta nauchn. i tekhn. infomatsii, 1958. 17 p. (Peredo-

vol nauchno-tekhnicheskii i1 proizvodstvennyi opyt. Tema 10,

No . M-58-90/18) (MIRA 16:2)
(Metal cutting) (Shafting)
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Using harde-alloy cutting tools in fornm planing of stesl,
Stan.i instr. 29 no,11:29-31 N 's8, (MIRA 11:11)
(Planing hachines)

iy
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.. OSIROY, Kubo |
Investignting the process of machining slote on shafte by

broaching and planing with multicut hoads. Trudy Inst. maeh, \

1:101-116  '59. (MIRA 12:12

(Metal cutting)

3
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BELOV, V.S.; MANUYLOV, L.K.; OSIPOV, K,A.; CHERNIKOV, S.S.; ACHERKAN,
N.S., prof., doktor tekhn. nauk, red.; PELEKH, M.A., tekhn,
X‘edo

[Modern methods of broaching used abroad; survey compiled on the
basis of foreign periodical literature in the field of the
manufacture of machinery] Sovremennye retody protiagivaniia za
rubezhom; obzor sostavlen po materialam zarubezhnoi periodichsskoi
literatury v oblasti mashinostroeniia. Pod red. N.S.Acherkana. Mo-
skva, Vses., in-t nauchnoi tekin. informatsii, 1961. 57 P.

(MIRA 14:7)

{Broaching machines)
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KEFELOV, N.A., inzh.; OSIF(V, K,A., ingh.; AKSHINOV, V.A., kend. telim
rauk, dots., retsenzent; EFSHTLY!, A Yu., 1n“h., rets nzent;
KUNIN, P.A., inzh., rcd., SUKCLCVA, T.F., tokhn. red.

[Problems :nd exinples of rotel cutting and retel-cutting tools’

Sbornik zadach i primerov po rezaniiu retallov 1 rezhushcheru

instrumentu. Moskva, Mashgiz, 1962. 22 . (MI¢ 5 15:11)
(Metal cutting) (Motal-cuttin' tools)
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AUTHORt Vishnyakov, B, A.; Osipov, K. A,; Otopkov, P, P,

ORG: Institute of Metallurgy im. A. A. Baykov, Academy of Sciences, SS5- (Institut
metallurgii Akademii nauk SSSR)

TITLEs Study of the devosition of tin and silicon films from their orgaric compounds
under the influence of an electron beam

SOURC8: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 2, no. 12, "6, 223u-
2236

TOPIC TAGSt tin, silicon, metal deposition, electron beam, silano, orrar *ir com-
pound

ABSTRACT: A recontly dovelovnd mothod of dovositing thin films by dncompo :in, arraric

compounds subjoctod to electron bombardmont was tested on tetraothyltin a-! tetrapro-

oyltin (for devositing tin) and triethylvinylsilane (for devositing silie~), and tnn

i factors affecting the growth rate of the silicon film were studied. The ocomposition

; of triethylvinylsilane molocules was studied in particular detail. It was found tha-
the growth rate of the silicon film during 5 hr changed linearly with timn. At sub-

! strate temperatures of 135-200°C, the growth rate also varied linearly withk changing

current density of the electron beam. Ths growth rate decreased with rising substrate
temperature and was independent of the electron enorgy. A linear relat lonsnip was ob-

Cord_1/2 » ___UDC1_621.9-418
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ACC NRAPT005892 ' SOURCE CODE: 'un/0181/66/008/012/3706/3708‘;\
._,4"5\0'1'1{0}1: vishnyakov, B. Aﬁ_,?_{’_{??!; K. A.
\ORG: Institute of metallurgy im. A. A. Baykova AN SSSR (Institut
\metanurgii AN SSSR) ,
jon of molybdenum carbide films from molybdenum

der the action of the electron beam

-deposition, Latntn
Mc.l/)

| TITLE: Deposit
hexacarbonyl un

SOURCE: Fizika tverdogd tela,
c"",,“'\'--‘v'&\\‘ [ Y™

£OPIC TAGS: thin filmg molybdents cdrbide , Fiimessbidm ¢
or deposition, MW e;eotric hesla/

¢ vap
vanadium e

ABSTRACT Holybdnnum-ca:blde films, 1100~—8800 A thick, were made by vapor deposi=-

tion of molybdenum hexacarbonyl molecules (Bo(C0)¢) on & quartz or a |

pica-coated glass subsrrate at =30, -25, =15, =5, +5 and +10°C, in a .
vacuun Of 2410”5 mm Hg. A strean of Mo(CD), molecules vas directed onto

the substrate simultanecusly vith the electron besn at a_current density

of 0.3-—1..5 uanplcn}2 and an accelerating voltage of 250—600 v The film |

—
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1 S 361§ 20 VLR = BN

APPROVED F :
OR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238



"APPROVED FOR RELEASE Wednesday, June 21 2000 CIA-RDP86 00513R00123¢

EREIRIE -‘1.’% Mﬁmﬁ&ﬂ@?&}

0SIPOV, K.

Northwards, Grazhd,av, 16 nc,1:15 Ja '59, (MIRA 12:3)
(Aeronautics, Comnarcial)
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OSIPDOV, Konstantin Georgiyevich; MOLYUKOV, G.A., vedushchiy red.;
TROFIMOV, A.V,, tekhn.red.

[Hydraulic powsr tranemissions of drilling rigs] Turbo-
peredschi burovykh ustanovok, Moskva, Gos,nsuchno-tekhn.
igd-vo neft. i gorno-toplivnoi lit-ry, 1960, 179 p.

(MIRA 13:11)

(011 weil drilling rigs)
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OSIPOV, K.D.; PASYNKOV, V.V.; RENLZ, G.A.. red.; GOLOVANOVA, L.V.,
red.; KOCFETKGVA, N.A., red.; KUKOLEVA, T.V., red.

[Reference book on radio measuring devices Spravochnik po
radioizreritel'nym priboram, Pod red, G.A.Kemeza, loskvr,
Sovetskoe radio, P-.5. [Supplement] Dopclnitel'naia,

1964. 397 p, (MIRA 17:06)
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OSIPOV, K.D,; PASYHEOY, V. V,; REBMEBZ, G.A., red.; MASHAROVA, V,G,, red,;
SMUROY, B.Y., tekhn.red,

{Handbook on devices for redio measursments] Spravochnik po radio-
igneritel'nym priboram. Pod red. G.A.Remeza. Moskva, lzd-vo
*Sovetskoe radio.® Pt.3. [Inetrumente for measuring the form of
oscillations] Pribory dlis izmereniia formy kolebanii. 1959,
170 p. (MIRA 13:4)

(Blectronic measuremsnts)

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

nYacuua-Tube Voltieter”, Fopular izdio Library, Ho. 64, Zditor-in-Chief,
Acadenician A, I. Berg. Gosenerso' -i:t, -“os:ow-Leningrad, <6 pp, 1950.
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OSIPOV, K.D.; MIKLASHEVSKIY, S.N., ingh., assistent
Plastic components for locomotive friction units. Zhel.dor, transp,
42 no.10:54~58 0 160. (MIRA 13:10)

1. Zamestitel' nachal ‘nika lokomotivnogo depo g.Gomel' (for Osipov).
2. Belorusskiy institut inzhenerov zheleznodorozhnopo transporta (for
Miklashovskiy),

(Locomotives~-Construction) (Plastics)
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1 BOOK EXPLOITATION SOV/I410

1adimirovich Pasynkov

PHASE
triyevich, and Vsevolod V

.pravochnlk PO rad1oizmer1te1'nym privoren, chast' I: Pribory dlys izmereniya

toka, napryszheniys, moshchnosti 1 parametrov elenentov skhem (Bandbook on

Radio Measuring Instruments, Pt 1: Instruments for Measuring Current, Voltags.

power, and perameters of Circuit Elements). Moscov, 1zd-vo "Sovetskoye Radio,’
1959. 220 Pe Errata slip inserted. No. of copies printed not given.

?iiggzl_ggpstantin Dmi

=d. (Title pege): G.A. Remez; Ed. (Inside bvook): N.ia. Arenberg; Tech. Ed.:

B.V. Smurove.
s intended for technical personnel engaged in designing,

adio engineering Or redio messuring equipment .

rmation on radio measuring
e is to measure the values of cur-

eircuit Q-factors, resistances
nsists of the foliowing

hnical characteristics,

FURPOSE: This nandbook 1

operating or repalrar™r
of the handbook contains info
lication whose purpos
inductance,
ch instrument cO

jon, baslc tec

COVERAGE: This first part
£ general 8pPp
pover, capaclitance,

The des-ription of ea
e and fileld of applicat

i{nstruments ©O
rent, voltage,
and reactances.
sections: Durpos
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USBR/Radio - Literature
Remote Control

“New Books"
"Radio” No &, p 62

Lists 15 new brochures, none running over 72 pp
and most having about 50 pp, published by
DOS22M end Gosenergoizdat. Among the more in-
teresting are: "Amateur Short-Wave Antennas”
by V. K. Gusev, "The Cathode-Ray Oscilliograph®
by K. D. Osipov, and "Remote Radio Coatrol" by
V. K. Loginov. Latter gives basic principles

2810k

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

0sSIP0v K, D.

USSR/Radio - Literature (Contd) Apr 51

on remote control and design of radio-controlled
devices, and describes instrs and circuits used

in telemech equipments.
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OSIPOY, KX,D,.
SNUﬁo:ASYBKO" V.V.; REMEZ, 0,4., req,. SUK!
’ B,'” tekhn.rad, ' e HANOV, Y\1.1.,

[Hnndbook on radio reasuring devics

13meritel'nym priy
"Sovetskoe radic,s piy Fo % ¢

152 p,
Radio measurements) (MIRA 13:5)
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MIKLASHEVSKIY, Sergey Nikolayevich, insh.; OSIPOV, Konstantin Dmitriyevieh,
inzh,.; BERESTOVOY, Ye.l., inzh., red,; BOBROVA, Ye,N., tekhn. :
red, :

[Use of mylon perts for locomotives) Primenenie kapronovykh de—

talei na parovozakh; opyt depo Gomel' Belorusskoi zheleznoi dorogi.

Moskva, Vses. izdatel'sko-poligr. ob"edinenie M-va putel soobshche-

niia, 1961, 50 p. (MIRA 14:8) )
(White Russia—Locomotives) {Nylon)
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PHASE I BOOK EXPLOITATION SOV /5569

Q§1Qovlﬂgggggéizln Dmitriyevich, and Vsevolod Viadimirovich
Pasynkov e

Spravochnik po radioizmeritel'nym priboram. ch, 2: Privory dlya

1zmereniya chastoty 1 jzmeritel'nyye generatory (Manual on Radio
Measuring Devlces, t. 2 Frequency-Measuring Devices and
Measuring Generatorsg Moscow, Izd-vo "Sovetskoye radio,” 19060.
203 p. No. of coples printed not given.

Ed. (Title page): G. A. Remez; Eds.: N. A. Kochetkova and Yu. IL.
Sukhanov; Tech, Ed.: B. V. Smurov.

PURPOSE : This manual 1s intended for technical personnal engaged
in the development, operation, or maintenance of radlo engineer-

ing and radio measuring equipment.

COVERAGE: This part of the manual contains informatlon on reso-
nance and heterodyne frequency meters and measuring oscillators
(1-f oscillators, signal generators, and standard signal gener-
ators). The description of each instrument consists of the

Card~}/5-
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PHASE I BOOK EXPLOITATION S0V/4102

Osipcv, Konstantin Dmitrovich, and V.V. Pasynkov

R
oprascchnik po redioizmeritel'nym priboram, ch 3: Pribory dlya izmereniya
formy kclebaniy (Handbook on Radio Measuring Instruments, Pt 3:
Inatruments for Measuring Shape of Oscillations) Moscow, Izd-vo
“gcwetskoye radio," 1959. 170 p. Errata slip inserted. No. of
~oples printed not glven,.

Ed. (Tt*.e page): Q.A. Remez; Ed. (Inside book): V.G. Masharova;
Tev, Ed,: B.V. Smurov,

PURPOSE: This handbook 18 intended for engineers and techniclans en-
gaged in the development, operation, and repair of radio equipment
end ra2-d'c measuring instruments,

SOVERAJE: T4e handbook glves detailed information on electronic os-
=z1llcszcpes, special oscillographic devices, spectrum and frequency
resporse analyzers, modulation meters, nonlinear distortion measur-
ing equipment, and measuring amplifiers, The book also gilves in-

card /%
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Handbook on Radlo (Cont.) Sov/hk102

cpmetion on general pux'pose,serlal production radio measuring 1n-
cwynerts, and on {nstruments which, though out of production, are
3+111 widely used. The authors thank G.A. Rerez, V.G. Dubenetskly,
and V.N, Sretenskly. There are no references.

[~ IR}

TABLE OF CONTENTS:

In* rcdotion 3
ch. I. Electronic oscillographs (Oscilloacopee) 8
Electronic audio-frequency oscillograph I-304 8
Electron-beam oscillograph ENO-1 12
Electronic oscillograph EO-4 17
Electronlc cscillograph EO-7 21
Electronic oscillograph EO-6M 24
Electronic oscillograph 25-1 27
Electronic oscillograph 10-4 29
Electronic oscillograph EO0-53 34
Electronic oscillograph SI-1 (pulse synchronoscope ) 38
Electronic miniature oscillograph EMO-2 4y

card 2/5

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001238



Y P

RS &
PR . -

"APPROVED FOR RELEASE: Wednesday, June 21, 2000
- e T el A s R L e i s e e e LY RN TSR | PRI U 152

CIA-RDP86-00513R00123¢

SOV/blO?
Harnitook on Radlo (Cont.) g
nle-beam electronic oscillogaaph OK-1TM 23
gz;;:voltage oscillograpg gi—ign 57
L gh gcillograp - i
H‘g27zft22§epilse electronio oscillograph 0K-21 25
giiqTéu“;am pulse osclllograph 0K-25
e d Prequency
II Special Oscillographic pevices, Spectrum an gg
Ch. Lle 3C
12 8P« analyzers
-~"*?”i2;2§i zero indicator IN0—3M 70
g:::::oglaphic zero indicator INO-3 %%
éézziiographic timer IV-lgM Ie
Oscillographic time§P§X:§ -
Tran51enta§:i;§girand frequency response character 82
Spaatitum analyze: B :
;Order fﬁ“:ﬁ?;Qnse characteristic recorder IChKh 33
reguenc
Swezp generator 102_1%6 9
Spectrum analyzer IV—66
Spectrum analyzer IV-

Carid 3/%5
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PHASE 1 BOOK EXPLOITATION 80v/4A7

Osipov, Konstantin Dmitriyevich, and V.V, Pasynkov

Spravochnik po radioizmeritel'nyn priboram, chast’ 4L: Spetsial'nyye izmeritel'-
nyye privory i istochniki pitaniya (Bandbook on Radio Measuring Instruments,
Pt. 4: Bpecial Measuring Instruments and Electric Current Supply). Moscov,
1zd-vo “Sovetekoye radio,” 1959. 152 p, HNo. of copies printed not given,

Ba. (Title page): G.A, Remez; Ed. (Insice book): Yu,I, Bukhanov; Tech, Ed.:
B.V. Smrov,

PURPOSE: This handbool is intended for technical personnel engaged in the develop-
ment, operation, and repalr of radio engineering equipment and radiometers,

COVERAGE: This volume is tide fourth part of a h-part work on radio measuring
instruments, It covers instruments for measuring field strength and lov h-f
voltages, special and auxiliary meters for messuring at super high frequencies,
electron tube testers, and electric current supplies of radio systems, The
guthors thank G.A, Remez, V.G, Dubenetskiy, and V,Ni, Bretenskiy, No references
are given,
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K Yledinirovich;
~itriyevich; PASYHKOV, Veevolod
‘OSIPOV. mﬁng: T;Z.?MKRO. N,Ya., red.; SMUROV, B.V., tekhn,red,

{Bandbook on radiomessuring devices] Spravochnik pz: r;«:i:isrnztzc“
tel'nym pridoran. Mogkva, lszd-vo 'Sovetekoendradio;“e".o; Lhevices
ra
1 current, voltage, capacity, and pa
Zw:'i':‘;n‘:go] Pribory dlia izmereniia toks, napria;b:n;:;“
moshchnosti i parametrov elementov skhem, Pod red. '(;mu 13;2)
1955 Z%g.agio meesurements--Bquipment and supplies)
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0SIPOV, K.O.

R
PO ' em
et menitting power to turbodrills, §eft, khoz, 35 no,12:1-10 D 'S?,
(011 well drilling) (MIRA 11:2)
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Designing, manufacturing, and operating hydrodymamic transmiesions

for drives used in oll fleld equipment. [Izd.] LOWITOMASH 52:126-135
(MIRA 12:12)

'59.
(011 hydraulic machinery)

CIA-RDP86-00513R001238
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11(0) S0V/93-58-10-4/19
AUTHOR: osipov, K. G- and Repnin, V. B.

o PRART TR AR RS

H 'deustrial Testing of 8 prilling R
Transmissions (Promyshlermoye 1gpytaniye burovogo

1958, Nr 10. PP 14-22 (USSR)

g Drive Equipped yith Turbipe
privods 8 t irbope redachami |

PERIODICAL: Ne ftyanoye khozyaystvo,

: The No. 4 Drilling Department of the zaburne ft' Trust in co-
operation with the Gipronef‘bemsh Institute tested 8 five -diesel drilling rig
drive equipped with turbine transmissions. The SD-Tp drive with the Tp2-300
transmissions were assenbled from standard partse of the Urelmash 5D drive.
The experimentel unit consisting of y2-300A diesel engines, PM-500, PM-700,
and PM-1070 pneumatic clutches, U2-4-5 winches, and UB-3 pumps 1s shown in
(Fig- 1). The date on one of the drives tested On 8 Giproneftemsh bench are
ghown in (Fig. 2). The results of the industrial experiments in &u {njection
1ls are shown tn(Figs. 3-10)-

vell drilied with r12M2-10" end T12M3-10" turbodri
unps are gliven {n Tebles 1-2. The test units were equipped

The data on the P

with turbine transformers gince drives with turbine clutches had been tested
by the Gipronefbemah Institute for the Grozneft' and Tatneft' Associations.
The tests of the sp-Tp drive and the Tp-2-300 yransmissions were pot exhavetive,

card 1/2
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Industrial Testing of a Drilling Rig (Cont.) S0V/93-58-10-4/10

pevertheless they confirmed the the theorctical assumptions on this gubject
presented in "Neftyanoye xhozyaystvo", 1948, Nr 6, 1954, Nr 10. and 1957, Hr 12.
The tests have shown that turbine transformers in drilling rig drivee increase
the mechanical rate of rig hoisting. the hydraulic power delivery to the purmps,
and the drive efficlency in case of englne breakdown, and assure a complete

and even diesel power output without engine control or synchronizatioun.

There are 10 figures and 2 tables.
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08IPOV, K.G., kand,tekhn.nsuk

ller vapes. Irudy
Fluid torque converter with reversible impe
Giprcmeftemasha. Nefteprom.delo no.1:13-17 '6l,

(MIKA 15:8)
(011 well pumps)
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* tiye:

IL'SKTY, Aleksandr lon irovich, kund, tekhn.neuk, Prinimall uchas

] &D.-x‘.‘l., md. WI(hn.’nBuk; OSIPOV, K.G., kﬂnd. tekhn. nﬂuk;
NIKOLICH, A.S., inzh.; SHKOL'NIKOV, i.H., ):zmc{. tekhn. neuk;
SKLOVSKIY, G.O., inzh., retsenzent; PEIHOVA, Ye.A., veduchohiy
red.; POLOSINA, A.S., tekhn, red.

(Calculation and design of 4rilling cquipment and tooln]‘f\r:schot

i konatruirovanie burovogo oborudovaniia i instrumonta. ho.rs):v:.S

Gostoptekhizdat, 1962. 636 p. (M)A 15:12
(Boring rachinery)
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0SIPOV, K.0., kmnd, tekhn.nauk

. Vest,zash, 40 no. s 30=31
Unit for measuring torques (HIRE 1316)

Ap '60.

(Torquo~-Moasur emont)
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pppaTITA e et ted

y ity.
Methods of increasing the tilisation of drilling rig capac
Neft.rhoz. 32 no.10:1-5 0 5S4, (MLRA 7:11)
(011 well drilling)
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