'_'APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0

mm&e?ﬁﬁ#ﬂm%jﬁﬂﬁﬁﬁﬁéﬁ:@iﬂﬁﬂkﬁﬁ% SEENEA i e

i e

SOTIN, B.S., otv.red.; BUTOMO, N.N., red.izd-va; NIEIFOROVKIY, V.A.,
~— " Tred.izd-va; KASHINA, P.S,, tekhn.red.

[Outline of the history of radio engineering] Ocherki istorii
radiotekhniki, Moskvs, 1960, 446 p. (MIRA 13:11)

1. Akndemiya nsuk SSSR. Institut istorii yeetestvoznaniya 1
tekhnilki,
(Radio)
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SOTIN, B.S. (Moskva)

Henry Cavendish; on the 150th anniversary of his death,
Fiz. v shkole 20 no.2:17-18 Mr-Ap '60,
(Cavendish, Henry)
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SOTIN, B.S.
o i tekh.

y i} n electricity, Trudy Inst, ist. est.
York of G.V,Rikhman on eiecirliclly d; (h1ps 18:3)

L, s 3-42 V€2,
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SOT'IN, V.A.

35,74, Perforatsiya aorty. Vracheb, delo, 1949, No. 11, stb, 1035-38

Letopis' Zhurnsl'nykh Statey, Vol. 48, Moskva, 1949
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REVA, A.D.; SOTINA, L.V.

. . aa s : $ ious regions of the lumber
~ Studies dn ipid concentratlon 3 Ao O 0 @ no.2:285-287 Mr-Ap
- enlargement of the spinal cord. Biokhimiia 25 (MIRA 14:5)

'60.

' kogo universitota.
. dra fiziologii i biokhimii Dnepropetrove
1. flate (SPINAL CORD) (LIPID METABOLISM
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L 2591266 @Wr(d)/Eip(1)  1ip(c)  BB/GG
ACC NR:  AP6015703 : SOURCE CODE: UR/ou13/66/000/009/01oh/o:wh

_ INVENTOR: Sotina, N. M.

i
¥

" ORG: no'ney ' v L

TITLE: MaJority logic element. Class he No. 181385

{,TOPIC TAGS. logic element, computer circuit

VABSTRACT. The ma,jorlty logic element shown in- the f1gure con51sts of input trans
-f_formers, an OR gate, transistor ampliflers, and a- transformer which serves as a*

, -3 ‘= inputs; h - OR gate 5-7 - threshold
_transformer windings; 8-10 --'secondary
windings of the input transformersi 1l
amplifier; 12-14 - third windings of the in,,
put transformers, 15-17 - amplifiers. s

UDC: " -681,142.07
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L 25942-66
ACC NR: AP6015703

-e,threshold element. The reliability of the circuit is increased by connecting the OR
gate output to the threshold transformer primary wlndlng. ‘One secondary winding -
of this transformer is connected in a series (in the direction of flux opposition)
© with the series connection of three secondaries of the input transformers which -
drive the base of a transistor amplifier.. The other secondary winding of the thresh-
" 0ld transformer is connected in a series (in the direction of flux opposition)
" with the parallel combination of three secondary windings of the input- transformers
%e;.‘ci%.ogr{él:e?‘easghrie fviig.rtxldings aupplies tha, :ln_put to'a transistor OR ga.te as Bhowr[xéD],

'SUB COLE: 09/ SUBM DATE: 28Jun62/ ATD PRESS: 42 5—5
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S0 LISEU, H.

Sotirescu, M. Zlectricitatea industriala (de) H. Sotirsscu (si) V.Ciocionica. Zd.

2. (Bucuresti) Zditura Iehnica, 1952. (Zlectricity and electric measursments.

Vol. 1. Electritity in industry. Vol. 2. slectrical machines, transformers, and
batteries. Vol. 3. Zlectrical distribution, lighting, and electiritv in automobiles)

SO: Montnly List of Bast Zuropean Accessions, LC, Vol. 3, Yo. 1, Jan. 195k, Uncl.
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KREYNDLER, A.; KRIGEL', E.; STOYKA, E.; SOTIRESKU, N. [sotirescu, N.]
Investigation of short-latency regponses evoked by acoustic
stimuli from somesthetic or visual zone of unanesthetized
cats. Fiziol, zhur. 49 no.12:1391-1399 D '63.

' (MIRA 17:12)
1, Institut nevrologii im. 1.P, Pavlova Akademii Rumynskoy
Narodnoy Respubliki, Bukharest.
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Wd“ mlnerdcg‘cd-petroguph!c chsm-:tedsﬁu o 18E

pper Cretacecus and the Paleogeglo deposits of Kassan-

ag. L. N, Vertunov and K tiriadi. Trudy Sred-
egziaf, Gosudarss, Untv, im. V. I Léning Geel. Nauks 68,
‘Nat 6, 31-8(1955).~—A. report of a micrescopic study of:
 ‘mincralogical compn. of sediments of deposits studied.”
« Thirty-elght mineral t{pﬁ were observed by studies of
polishad sections and of immersion prepns. Brief descrip-

-, tons of most of them gre glven, Gladvs 3. Macy
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DIKENSHTEYN, G.Kh.; ZHUKOVSKIY, L.G.; IL'IN, V.D.; KAYESH, Yu.V.; GRACHEV,
G.I.; SOTIRIADI, K.A.

—.—‘———-———__-—-—_/
Basic features of the geology of the Bukhara-Khiva oil- and gas-

bearing area. Trudy VNIGNI no.30:3-22 ‘61, (MIRA 1b4:9)
(Uzbekistan--Petroleum geology) (Uzbekistan--Gas, Natural--Geology)
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DIKENSHTEYY, G.Kh.; ZHUKOVSKIY, L.G.; IL'IN, V.D.; KAYESH, Yu.V.; PETROV, I.V.;
SOTIRIADI, K.A.

Geology and the oil and gas potentials of the Gazli field. Trudy
VNIGNI no.30:38-63 '6l. ' . (MIRA 14:9)
(Gazli region--Petroleum geology) (Gazli region--Gas, Natural--Geol y)
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G H H ZHUKOVSKIY, L.Ga; IL'IN,
IYEV, I.M.; BELYAKOVA, G.M.; DIKENSHTEYN, G.Kh.; X 5.
- ' v.D.; KAYESH, Y&.V.; LEVINA, Ye.Ye.; SOTIRIADI, K.A.; KHON, A.V

D s

and Qua-
ults of the study of the geology of the Neogene
'izzga;;smovements of closed areas of western Uzbekistan us'ifng the
method of geological mapping of the Pre-Neogene surface.( rudy

MIRA 14:9)
<30; 61{-- 2 ! 61 . B
VNIGNT no.3 ? (Uzbekistan--Geology, Structural)

ER IR LSO
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SOTIRIADI .K.A.; NURTAYEV, S.N.

Jurassic carbonate formations in southwestern spuxj‘a g't; 13;1513 ('}gsar
h Karshi area., Trudy GNIGNI no.353:27- .
Range and Bukhara- y ( 16:7)
(Gissar Range--Rocks, Carbonate)
(Uzbekistan--Rocks, Carbonate)
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15 wagn)} Givin leces
Surmania
ENCIEL R T Vs
Aliilissten: Institute of Fatholory and animal Hyrlenoe (Institutul do
Peiolorte sl Iciene Animalal
Cguren

¢ Suchurert, Probleme Znotehnico ni Vaterinsra, Yo 8, iup 1081,
rp 41-52

Dotz "Invus:zrutionn oft Cortaln Foci of Lontoapirosis f{n Sheap,."
Co-uuthors:

/RICILESCU, AL, Votorinarian, Inatitute of Fstolory rad animad

2 G- =Dr.-, Inaticute of Patholosy and anirul iypieno.
360 » Gh., Voterinarisn, Inatitute of Petholery ané animel
,"urno.

.,,.n;I.iIb,-»., Inntitute of lattolory cnd ant=al Eyptone.
v RICAHT, V., ‘locorinnrinn, State arrioultural Pom ‘(Goapodm-in

Serienle da Stat}, fimalcu Sarat, Zlouest! Acplune.
\/I’L Juliscu, D., Votofi

nzricn, Clx'c\..-ac*ipuon of Cogoloac (Circux~
s:mptn Cozoleac Lobroraa Repiune.
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A phenomenon of "physiological induction® produced in tomatoes by
means of an increased concentration of CO,. Studii cerc biol veget
12 no.2:197-216 *60. (EEAT 9:11)
(Tomatoes) {Carbon dioxide)
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BRAD, I,; LASZLO, Iulia; VALUTA, G.; SOTIRLU, V.

Contributions for establishing some biochemical and physiclogical
indexss of the frost resistance of fall cereals. Studii cerc biol
veget 13 no.2:233-241 ‘61, (EEAT 10:11/12)

1, Comunicare prezentata de N. Salageanu membru coreépondent al
Academiei R,P.R,

(Plants)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R001652530009-0

R I iy 2 S e o T L R Do KA el T b (L L

SOTTROY,
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|SOTIROV, Ap.

Prognosis of the rising of waters in spring. Khidro i meteorolog
no.l:59-68 '60. (EEAT 10:1)
(Water) (Spring)
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SOTIROV, Apostol

the
tal study abroad on |
3 the latest experimen abros
Same Toe ez flzor:f forests. Khidro i 1leize<zrologlo:.7
hydrologic To
61, ,
(Porests and forestry) (Hydrology)
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STANEV, Sv,; SOTIROV, Ap., inzh.

i : he spring influx
cumulation in the Rila Mountains, and t
igozhzclskur regervoir. Khidrotekh i melior 6 no.10:311-313

161,
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SOTIROV, Ap. 7

Hgdrologic role of the turf of the Vitosha Mountains. Kl(1idro 10-1)
meteorolog no.2:23-26 *60. EEAT 10:
{Bulgaria--Water) (Bulgaria--Soils)
(Bulgaria--Mountains)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0"



APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0

AT S B e RS R R A R DR A T . e s
e B e B o e i b

~ SOTIROV, A.

An attempt to calculate the water supply in the snow covering the
water-collecting basin of Beli Iskur Dam and for forecasting the

probable flow into the dam for 1960. Khidro 1 meteorolog no.b:34-40
160, . (EEAT 10:6)

(Bulgaria--Water)

S et
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SOTIROV, Ap., inzh.

Use of the data supplied by the rain-gauge statiox.zgi,‘l a;r:i of
those on snow reserves for ;'orecasting the wai.:er 22 e
into Alpine reservoirs. Priroda Bulg 10 no.5:59- - .
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STANEV, Sv,j;, SOTIROV, Ape

i the study of
& Scientific communication of an expedition for
sfxow reserves in the catchment vasin of the Beli Iaku:g 11321;,
March 30-June 6, 1962, Khidro i meteorolog no.4:56-5 .
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STANEV, Sv.; SOTIROY___A,E:a

Forecast regarding the spring inflow into the reservoir Iskur,
Trud Inst khidro meteor no,12:17-44 '62.
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SGT'[ROV, AP.

Progno'nin of the spring influx of the Iskur River into the Iskur
Uam, Khidre i meteorolog no3136~43 162,
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SOTIROV, Ap.
T e

Role of snowdrifts in feeding the rivers springing from
the Rila Mountains. Khidro i meteorolog no,6:53-55

162,
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STANEV, Sv.; SOTIROV

Forecasting the inflow of the Iskur reservoir. Khidrotekh i melior
7 n0.8 254-255 '62.
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BLUSKOVA, D.; SUTIRGV, Ap.

Moisture, Khidro i

International Symposium on H?mldity and
meteorolog 13 no. 1:40-41 6o
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for the needs of
. {'ucl"'o i me beoroJog 13 no,5: 58-82

sho
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or
164,
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SOTIROV, B.

Sotirov, B. Uchebnik po tekhrologiia na kovachestvoto za V kurs na tekhnikurite ro
mekhano%ekhnika ~ashinostroitelen otdel. Sofiya (Haroqna pro;veta? 195%. ?8$-p;P
(Technology of forging: & textbook for the 5th course in the technical schools of

mechanics)

L. C. Vol, 3 No. 1 Jan '54 Uncl.

50: Monthly List of East Luropean Accessions,
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SOTIR0Y, 3.
A case of nsteopoikilosis. Suvren. med,, Sofia 8 no.8:100-103 1957.
1, Iz rentgenovoto otdelenie na Okruzhnata bolnitsa - gr. Burgas.
Gl, lekar: Zh, Siakolov.
(0ST30SCIRROS IS, case reports
osteopoikilosis)

TR o P P T S AT e Ty PRI e ey e s
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SOTIROV, B perenrs"""

/ﬁ:ence of diaphragmﬂc hernia and its roentgenodiagrosis. Suvres, vud.., )
Sofia 9 no.5:63-68 1958. E

1. Iz Rentgenovoto otdelenia na Okruzhnata bolnitsa v gr. Burgms (G.
kar: Zh, Siakolov).
. (HERNIA, DIAPHRAGMATIC, diagnosis,

x-ray (Bul))
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SOTIROV,B,; BORADZHIEV, Z.

ing from drinking
(4], tions on fluorine osteosis result
fli::zie water. Suvrem. med., Sofia }&53052-3897-105 ‘40,

1. Iz rentgenovoto otdelenie na Okpuzhnata bolnitsa - gr. Burgas,
Gl. selar: Zh, Siakolov.
(FLUORINE toxicol.)

R R TNE e b p FORLSIENE
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KHARALAMPIEV, G., inzh.; SOTIROV, B., inzh,; IZMIRLILV, G., inzh.;
T A Ty $ iy
Mathematical statistical studies of electric-furnace slag
in the Georgi Dimitrov Copper-Producing Combine.
Min delo 18 no.8:20-27 Ag '63.

1, NIIToVETMET,

P AL S AT FTIe RN
L TR R R B SR e e Tt I R 5 TeE 2SN
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SHTTLITANGY, 6., inzh; SOTIACY, D,, inzh

¥
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coaxial shf switch.

_‘To incréase

ABSTRACT: An Author Certificate has

beenvissﬁed’fo: a

a rotating metal .- =

the decoupling between the channels, the switch is provided with
! shield in the form of an open cylinder. The shield screens the si
actuated by a T-shaped conductor. ~The shield is spring mounted,

surface is polished and coated with a highly wear-resistant metal,

| Orig. art. has: 1 figure.

de channels-and~is
and its external =
‘e.g., palladium.
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savings of coke which is in shor® supply.
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SOV/180—59-3—27/43

AUTHORS ¢ osipov, K.A. and Sotnichenko, A.L. (Moscow)
TITLE: values of the Activation hergy of treep and Fracture
for Aluminium During Tension

ii nauk SSSR. otdeleniye tekhnicheskikh

PERIODICAL:Izvestiya Akadem
9-141(USSR)

nauk, Metallurgiya i toplivo, 1959, Nr 3, PP 13

ABSTRACT: previous work is briefly discussed. The present work

was carried out on 99.99% Al after rolling at room
temperature. Testing took place in vacuo (10'4 mm Hg)
and at temperatures of up to 550°C. The specimen was

80 mm long with a gauge length of 22 mm and diameter 3 mm.

The results confirm the relationship:

T =.toexp(AHl/RT)

where T 1is time to fracture, ¥Q is a constant,
Qi is the activation energy of the process, and »
R and T have the usual meanings. Fig 1 shows the straight
line graphs obtained for ‘log time against inverse i :
temperature for different stresses. Fig 2 shows the
relationship between AH1 and the applied stress. The
curve is mnot linear and AH1 approaches a 1imiting value,
believed to be 7.2 k cal/g atom (the theoretically
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Values of the Activation Energy of Creep and Fracture for
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calculated value). The
of Osipov (Ref 9 to 12),
13 references, 6
1 German.

facts support the theories
There are 2 figures and
of which are Soviet, 6 English and

ASSGCIATION:

Ry

Institut metallurgii AN SSSR
Academy of Sciences, USSR)

SUBMITTED: December 4, 1958 ’

(Metallurgical Institute;,
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AUTHOR: Sotnichenko, A.L. (Moscow)
TITLE: Testing Metals for Creep ﬁﬁd Long-Time Strength in a

Vacuum at Constan?t Stress
PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
ya i toplivo, 1960, No. D, pp.47-51

nauk, Metallurgl
TEXT: The aubhor recalls that the atmosphere in which creep
and long-time strength tests are carried out can affect the
results, and also that such tests are more fruitful if constant
stress, rather than constant load. is applied. He describes his
new machine, type ghH -2 (VPN—st (Fig. 1), with a vacuul of 107%
mm Hg in the working chamber. Each of six specimens is loaded
separately and is automatically kept atb constant stress by &
mechanical device (Ref. 4) which suitably reduces the load as
elongation proceeds. Fig. 2 shows elongation as 2 function of
time for 99.96% Fe iron, type y8 (U8) § eel and 99.97% _Ti
titanium (middle, bottom and top graphbs) respectively), . The 27

tures are 980, 700 and 600 °C, and stresses
o tests with constant load

d with consbant stress.

curves 1 relate t

in air, 2 in vacuul, and 3 in vacuum an
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Testing Metals for Creep and Long-Time Strength in a Vacuum at
Constant Stress

The great creep- increasing influence of atmosphere is further
illustrated in curves 1 and 3 (air and vacuum, respectively) of
Fig. 3 for titanium at 600 ©C and constant stress of 10 kg/mm2;
curve 2 is for a stress of 6 kg/mm2, In all the experiments
only vacuum results show a well-developed region of stable creep.
The work was carried out under the direction of K.A. Osipov,

There are 3 figures and 4 Soviet references,
SUBMITTED: April 5, 1960
Card 2/2
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AUTHORS: Osipov, K.A., and Sotnichenko, A.L. (Moscow) \X/
‘-_—7———-—————————"_—_
TITLE: The gtress-Dependence of the Activation Energy for
Creep of a-Titanium |
PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh
nauk, Metallursiya 1 toplivo, 1960, No.5, pp.146-148
TEXT: Activation energy for creep appears in all basic
equations describing the kinetics of this process. However,

these equations could be used

a given temperature interval
or if the laws governing its
stress is one of the factors
activation energy for creep,
have been reached by varicus

taken to obtain more
constructed for a-titanium
various temperatures

stress in the 10-35 kg/mme Tange.
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experimental evidence.

(99.97% purity),
between 18 and 600

only if the activation energy within
were independent of other parameters,
variation were Kmown. The applied
which may affect the magnitude of the
and since contradictory conclusions
workers regarding the relationship
the present investigation was under-
Creep curves were
tested in vacuum at

oc, under the applied

The test pieces
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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 800 °C //
for 100 h. Tests, in which the applied stress of 20-%5 kg/mm2 )
had been used, were carried out in a narrow temperature range h/\
(18-190 og) 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 1n € versus 1/T, where T 1is the absolute temperature,

were plotted. All these graphs were straight lines, those

obtained for stresses of 25, %0 and 35 kg/mme being practically

parallel to each other, GContrary to the findings of some other

workers, the extrapolated 1n €& Vversus 1/T graphs did not

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

50 °¢ (e = AsHyo), and tended to become linear (e = Ceyo) ab

250 °C. The activation energy, fAH, for creep at each of the
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The Stress-Dependence of the Activation Energy for Creep of
oa-Titanium

applied stresses used in the present investigation, was :
calculated from the slope of the 1n ¢ versus 1/T graphs. :
With ¢ increasing from 10 to 25 kg/mfn2, A~AH decreased at a
gradually diminishing rate and reached constant value of

11.55 kcal/g-~atom at the stress of 25 kg/mm2,

Acknowledgements are made to V.A. Tverezovskiy. who participated

in this work,

There are 3 figures, 1 table and 5 Soviet references,
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18.8200

AUTHOR: Sotnichenko, A. L.
———

s,

TITLE: Device for Testing the Creep Strength of Metals in Vacuo
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 6, pp. T60-762

TEXT: A device of the BNH-C2 (VPN-SZ;%type is described which permits
the testing of the creep strength in vacuo (10-D torr), or inert gas
atmosphere up to 1600°¢C almultaneously on 6 samples. The tests can be
performed with constant load and with tension automatically kept constant
at the cross-sectional area of the sample. Experiments on the device
described were carried out under the supervision of K. A. Osipov, Doctor Vs
of Technical Sciences. The samples are vertically fixed in the holders LX ’
of the device (Fig. 1) and may be loaded one by one. The maximum load is
600 kg. The deformation of the sample is automatically recorded. It may
be seen from the circuit diagram (Fig. 2) that an electronic 3MA4 (EPD)-12,7
potentiometer is provided to maintain the voltage for heating the sample,
a‘PBk{(RVN)—ZOIrotary pump for the water cooling, a YBJ(TsVL)-100 ,

at 27

card 1/2
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OBIPOV, K.A.; SOTNICHENKO, A.L.
limiting activation energy values of the steady creep of o_(;l.'e and
&{-T1 under tensile stress in vacu. Dokl.AN SSSR 134(,&;1 i3.9)
133-336 5 '60. :

1. Institut metallurgii im, A.A, Baykova Akademii nauk SSSR.
Predstavleno akad. G.¥. Kurdyumovym.
(Creep of metals) (Iron) (Titanium)
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AUTHORS: Osipov, K.A. and_Sotnichenko, A.L. (Moscow)

TITLE: Creep of iodide zirconium in vacuum under a constant
stress

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo.
no. 5, 1961, pp. 83 -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 i 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 in

vacuum (10“5 mmn Hg) at temperatures between 18 and 500 °c )K/

{i.e. in the a-Zr range) under a constant stress ranging from

10 -~ 30 kg/mmza Typical creep curves are shown in Fig. 1,

where the strain (g, %) is plotted against time (T, hours),
graphs a, §, B and’L relating, respectively, to tests carried out
Card 1/§
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ander a stress of 10, 20, 30 and 25 kg/mmz, the test temperature

being indicated by each curve. The rate, & , of steady-state .
creep was calculated from these curves and it was found that the u%
En ¢ versus 1/T relationship was linear for any stress within

the range employed in the present investigation and that,
contrary to some published reports, extrapolated {n &€ versus
1/T graphs did not intersect at one point. In Fig. 3. En g
is plotted against the applied stress (o, kg/mmz), Curves 1
(circles) and 2(triangles) relating to tests at 100 and 500 C,
respectively. Finally, in Fig. 4, the activation energy

(A H, kcal/g.atom) for steady~state creep of iodide zirconium

is plotted against the applied stress (o, kg/mmz)? the broken
line indicating the calculated limiting value of AH . It will

be seen that, starting from ¢/ = 25 kg/mm27‘AH remains constant
at a level almost identical with the theoretical value obtained
in the previous work (Ref, 3), The close agreement between

the experimental and theoretical magnitude of AH was taken to

Card 2/§ =
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indicate that the structure of Zr is changed during plastic
deformation from close-packed heitagonal to a body-centered cubic.

It. was postulated also that this transformation might be preceded

by the formation of stacking faults in the hexagonal lattice,

vhich changes first to face-centered cubic and becomes body-

centered cubic during the subsequent shear.

There are 4 figures and 4 references: 3 Soviet-bloc and

1 non-Soviet-bloc. e English-language reference mentioned

is: Ref. & - E.J. Rapperport - Acta mctallurgica, 1959,

7, Nno. L, p. 254, , \5<

SUBMITTED: March 3, 1961
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AUTHORS: Ivanov, V.I., Osipov, K.A, and Sotnichenko, A,L,
{(Moscow) -
TITLE:2 A study of the kinetics of the process of creep and
recovery

PERIODICAL: Akademiya nauk SSSR., Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo, no.6,
1961, 137-143

TEXT: The object of the present investigation was to study
the relationship between the activation energy for creep of
o-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 (99.76%)
iron, preliminarily annealed in vacuum (10 hours at 700°C .
followed by 50 hours at 452°C), was used in creep tests

carried out in vacuum (10* mm Hg) at 250 - 500°C under a
constant stress ranging from 10-35 kg/mm“, The 1n € versus

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

Card 1/8% -
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stresses studied, The variation of the activation energy

for steady creep (AH) is demonstrated in Fig.2, where

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

o (kg/mm”), It will be seen that the limiting vajue of

AH = 20 kcal/g-atom was attained at o > 30 kg/mm~. At

g > 35 kg/nm fracture of the specimens took place in a very CK
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 immediately
after deformation and during subsequent isothermal treatment

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

e, e denote the specific thermo-emf (uv/°C)

Card 2/%0 7
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before an. ci.ter isothermal annealing, respectively, was taken
as the measure of the degree of recovery attained. The
results obtained for high-purity specimens, deformed to 9ky
reduction, are reproduced in Fig. 3, where (1 - e/eo) is

plotted against time (7T, sec) at temperatures indicated by
each curve. This relationship can be described by

e
=z a+ b ln T

e
(]

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 isothermal treatment of technical and high-purity
iron (graphs a and § , respectively); Curves 1 - 4 in
grapls a.relate to specimens held at the temperature for
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1 800, 180, 30 and 2.5 sec, respectively, Curves 1 = 5 in

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

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

the activation energy for recovery of the metals studied. To ux
this end, the temperatures T at which various degrees of

recovery could be attained after various times Y. were

determined from curves in Fig. %o These were used to construct
curves reproduced:’in Fige¢ 5, where in — (T. sec) is plotted

against i = 1049 the numbers given by each curve indicating

T
the value of (1 = e/eo), graphs a and 5 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 ., ISH , for recovery, from:

in © = A exp [AH/RT) - (2)

Card 4/¥0 -7
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where R is the gas constant, and : o
T 4is the temperature of the isothermal treatment ("K).

The results are reproduced in Fig. 6, where
[iH (kcal/g.atom) is plotted against (1 - e/eo) , the circles

(1) and triangles (2) relating, respectively, to high=purity and
technical-grade iron. It will be seen that the activation
energy for recovery is at its minimum at low values of

{1 - e/eo)9 remaining practically comnstant up to (1 - e/eo)

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

deformed to 98% reduction, which indicated that & H would not
decrease even for more heavily deformed material. In the last
series of sxperiments the effect of elastic deformation on

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

was determined for high-purity specimens deformed to 949
reduction, which were stressed in the elastic range during the
isothermal annealing. The results are reproduced in Fig. 7,

Card 5/82 —
/7

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0"



APROVEI? F,R RLFSVE,: 08/23/2000 CIA-RDP86-00513R001652530009-0

. = ».; xﬁﬁfsﬁmﬁmﬁmﬁiﬁ@7ﬁwﬁﬁm
T TR — = o — e - - ;

32182
a s/180/61/000/006/016/020
A study of the kinetics o..o E193/E383
where (1 - e/eo) is plotted against the duration of treatment
(~ , ssc) at temperatures indicated by each curve. Comparison

of isotherms reproduced in Figs. 2 and 7 shows that the elastic
strain superimposed on plastic deformation brings about a
significant increase in the rate of recovery only when

(L = e/eo) exceeds 0.3. The results of calculation showed that

for (1 - efe ) = 0.2, 0.3 or 0.4, the value of ME wes 183 )(

14,0 and 18.2 kcal/g-atom, respectively, the corresponding
value for specimens mnot stressed elastically being 12,2, 14.7
and 22.8 kcal/g.atoms This indicates that elastics deformation
does not affect the limiting (minimum) value of ,SH » It was
inferred from the results obtained that the activation energy
for recovery 15 a function of several states of the crystal
lattice, which vary not only with the degree of preliminary
deformation but alsec with the degree of reccvery attaineds

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

A PAIG BY ST E AR

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0"



'_ROED FO RELEASE: 08/23/2000 CIA-RDP86-00513R001652530009-0

i "‘Z" e o A G AP ALk e e P
33182
$/180/61/000/.006/016/020
A study of the kinetics .... E193/E383

1) the presence in a deformed metal of volumes with different

density of defects of various types;
2) wvariation of the density and distribution of defects during

isothermal treatment;

3) different stability of different types of defects;

4) dependence of the activation energy for recovery on the

nature of the defects and their density in elemental volumes

in which they migrate. ) - S S

There are 7 figures, 1 table and 11 references: 7 Soviet-bloc

and 4 non-Soviet-bloc.: The two English-language references

quoted are: Ref. 3: H. Bross and A. Seeger - The Physics and
Chemistry of Solids, 1958, v.4%, no. 3, 161; ,
Ref, 8: Silcock, J.M., Acta metallurgica, 1959, v.7, no. 5. /)(

SUBMITTED: January 10, 1961
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0sipov, K.A., and Sotnichenko, A.L.

TITLE:

Investigating the dependence of the energy of activa-

tion of creep of a-Fe on stress

SOURCE: Akademiya nauk SSSR.

niya po zharorpchnym splavam,

TEXT:

Using K.A. Osipov’'s hypothesis (Ref.

Institut metallurgii. Issledova-

ve T, 1961, 29 - 33
3: AN SSSR, 121, no. 4,

1958) on the limiting and alternating values of energy of activa-

tion, two limiting values were calculated for a-Fe: q, ¥
y
q = 22.2 kcal/g atom.

kcal/g atom and

= 11@7
Phe value of q corresponds to

the limiting value of the energy of activation of slip in the cry-

stal lattice which will be Ylocally melted'
It can also

slip stress of approximately 0.5
as Frenkel's theoretical value:

this energy value 1s reached.

ponds to a

value of which is of the same order

at those points where
be shown that g corres-
Ry ie€s to 2 stress the

Tests were carried out in a BnH-¢2 (VPN-S2) machine in which the
creep and long-term strength could be studied in vacuo under a con-
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stant stress. Specimens of cast and forged iron (99.6 %) were given
a preliminary anneal in vacuo (1010“4 mm Hg) for 10 hours at 700°C;
the temperature was then lowered to 450°C and the specimens were
goaked there for 50 hours. The investigations were carried out in
the temperature range 250-5000¢, in which the modulus of normal
elasticity changes Vvery 1ittle, whereas at temperatures above 500°¢
it falls abruptly. The specimens had a total length of 60 mm, a
working portion length of 22 mm and a diameter of the working por-
tion of mm. It was

30 kg/mm2, the energy of activation becomes a

a7 function of stress, changing from 66 to 20 kcal/g atom.

creasing the stress from 30 to 35 kg/mm, the energy of activation
remains constant, i.e. 2 limiting value of 20 kcal/g atom is obtai-
ned. At stresses of above 35 xg/mm2, the specimens rupture on stres-
sing. The constant value obtained for the energy of activation is

on the average 20.3 kcal/g atom, and is considerably greater than
the theoretical value of Uy, y? this being in good agreement with the

second theoretical value of q. The great divergence between the
theoretical value of g, y and the experimental value of 20.3 kcal/g )(
¢

Card 2/3
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at the body-centered cubic lattice
may transform into a face-centered cubic lattice during plastic ten-
sile deformation. The calculated value of g/atom is close to that of
the energy of vacancy formation and has the same order of value as
the nuclear energy of dislocations per atomic plane. There are 7
figures, 1 table and 7 references: 5 Soviet-bloc and 2 non-Soviet-
bloc. The reference to the English-language publication reads as
follows: J.M. Silcox, Acta metallurgica, T, 5. 1959

atom indicates the possibility th
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' anestlgated ‘under vacuum and’ in air under Varxous loadlng

- .Titanium specimens were szmxlarly annealed for 240 hours-.

s/279/63/ooo/001/020/023
N e L “EOKO/EASL :.. .
AUTHORS: = Osipov, K.A., i chenk *'A-Lo (Moscow)

TITLE: " Effect of oxlda.zz.ng atmosphere and of stress varlatlon
on the creep and. long-t:.me strength of J.ron, t:.tan:.um

and carbon” steel

- PERIODICAL: Akademiya nauk’ SSSR. Izvest:.ya. Otdelenlye :
tekhnicheskikh nauk. Metallurglya i gornoye delo.
no.l, 1963, .181-186. : N

TEXT: The' creep and long—tlme strength of technlcally pure’ iron

(99.97%), «-Ti (99.97%) and Y-8 (U-8) grade carbon steel were

‘conditions. Before tests, the :.r&n and’ steel specimens were f:.rst

' annealed under-a vacuum of 1 x-107" mm ‘Hg: for 10 .hours-at- 800 Ci

- analysis of the cree curves of- the specimens ‘tested at 600°C under
a stress of 10 kg/mm® ‘showed that’ the txme—to-rupture of the ~ S

~titanium speczmens tested in vacuum ‘was reduced’ by’ about 2.5 tzmes,

that of the iron Spe(:lmens was reduced by nearly i, 5 times and.

that of the U-8 steel was reduced by’nearly 3 tlmes compared w1th

' Card 1/2
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the correspondlng values" obtalned in tests in- azr.-,aTests were -
also carried out at various temperatures between 430 and 515°C an
the creep curves plotted at several test’ temperatures under vacuum

“.and in air. A graph is also given ‘of the logarlthm'of ‘the steady

- state creep of all the test speclmens.,V Calculations: were made. of
"the creep activation energy. under various “test: conditlons employed
An oxidizing atmosphere lowers. the steady-state creep activation:-
energy of the U-8 carbon steel by’ 22 kcal/mol and . a further :

. reduction of the creep actlvatlon energy by 25 kcal/mol results

- from an increase. of the stress and a- decrease: of the- spec:.men
cross-section area: durlng tests. © In the case ‘of the iron spec1mam
the effect of both these factors reduces. the steady—state creep
activation energy by 26 kcal/mol. .- On. the other hand, an’ e

- oxidizing atmosphere reduces the creep “yate of titanium at j;f
temperatures below 600°C and 1ncreases ‘itat: temperatures ~ ’
exceeding 600° c. There are 23 flgures and 3. tables.
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TITLEV. Investigation of the creep of fu. and a-modifications of Ti-Zt alloya .

H 1/
. SOURCE: AN SSSR. " Izv, otd.; t»evk_h. nauk., Mer.allurgiya i gomoye delo, no. 2, 1963,_
1146152 N R . = e e

"1 TOPIC TAGS: titanium-zircon'lum alloys, a-alloys, a -alloys, creep, actiw;-' -

!

;- ABSTRACT: The creep behavior . of a- and B-modifications of polycrystalline Ti Zx:
~ ' alloys in a vacuum of about 1 x 10-5 - mm Hg under a constant tensile stress has -
. been studied in an effort to determine the mechanism of steady-stage creep. The
- .alloys (25.15, 50.01, and 75.50 ‘at% Zr, 0.006% max N, 0.03% max.C and 0, and

1 0.03% max Fe) were vacuum-arc melted, forged into rods, annealed. ‘for 24 hr at

800C and for 168 hr at 450C (alloy with 50 at% 2r) or at 550C (alloys with 25
; and 76 at. % Zr)_ The m-modificat:ion alloys were- t:est:ed at temperatures from :»__”

i
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a0 to 200C under a stress of 30 to 70 kghmna rThe aecivation energy AI{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. h1gher_
| than 40-50 kg/mm (dependlng on alloy compositions) and equal to 8100, 6900, and -
.+ 8000 cal/mol for Zr contents of 25, 50, and 75 at%, . respectively. These values_
| are very close to the limiting values of actxvation energy calculated under the’
; assumption that in @-Ti-Zr alloys the creeép-induced activated state.of atoms or-
| ions corresponds to that of a local allotropic transformation. This leads to the
i conclusion that the creep of a-Ti-Zr alloys tnder high stresses is affected by a” ‘f
: mechanism directly associated with a ‘local allotroplc transfomat:1on. Creep ‘tests f
i of the p-modification of Ti-Zr ‘alloys were.carried out under a constant tensile -
‘ strength of 0.5 kg/mm2. Analysis of the data obtained shows that the steady-stage
. creep of the # ~-modification of Ti- Zr alloys occurs: ‘through a mechanism directly’ g
! associated with melting. orig. art. has. 2 formulas, 6 figures, and 4 tables. T

j ASSOCIATION: Institut me%, allurgii im.’ A..A. Ba k"va Institute of Métallur&zl ’
" SUBMITTED: 29Nov62 s ACQ 12Jun63 L: 00 .-
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AUTHOR: Osipov, K. A.; Sotnichenko, A. L.

TITLE: Investigation of the limiting values of creep activation energy for titanium-
zirconium alloys

SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochny*m splavam,
v. 10, 1963, 27-31

TOPIC TAGS: creep, creep activation, creep actvation energy, titanium, zirconium,
titanium zirconium alloy

ABSTRACT: The author previously proved that for set creep at high loads the activation
energies of < -titanium and A ~zirconium approach a constant limiting value. The present
paper includes information on creep of polycrystalline alloys of the titanium-zirconium
type. The samples were tested for creep at 25-200C and loads 08 30-70 l:g/mm2 ona
VPN-So machine after being hardened in a vacuum arc furnace. The set creep rate (%
deformation/min.) was calculated from the curves obtained. The logarichm of the set
creep rate was found to be inversely proportional to the temperature for all values of stress
(see Fig. 1in the Enclosure). Analysis of the results showed that in alloys of the titanium-~
zirconium type in the o(-modification, the nature of the activated state during oreep at high
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loads corresponds to a state of "local polymorphic variation.” Orig. art. has: 3 figures
and 2 tables.
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Fig. 1. Relationship between the
logarithm of the set creep r;xte and
temperature for the alloy T% +25 0
at G 2r. Stress (in kg/mm®): 1-40,
2-45, 3-50, 4-60, 5-65, 6-70.
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0.5 kg/mmz. Data are given on the creep rate for various titanium-zirconium
alloys. Fig. 1 of the Enclosure shows the creep curves for an alloy of titanium
with 25 at.? zirconium at various temperatures, Results of the investigation of
tha set creep rate showed that, im titanium-zirconium alloys of the & -modification
the essence of the activated state corresponds to local fusion, Orig. art. has:

4 figures and 6 tables.
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:TITLE' On the duration of tests for creep and ‘rupture scrength of
metals and alloys .
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:zirconium alloy, alloy creep test, creep test duration, creep test,
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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-: ..
um ifodide vacuum melted alloys of titanium with 50 and 76 atZ Zr. and
199, 997-pure aluminum. All tedts were conducted in a vacuum of

1°10"% nmig under constant stress.with a test time from 10 to -

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