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TITLE: Recombination §n high resistance silicon 7/7

SOURCE: Fizika tverdogo tela, v. 8, mo. 5, 1966, 1636-1639

TbPIC TAGS: caprier lifetime, forbidden zone, recombination reaction, silicon single
crystal 4

ABSTRACT: The lifetime of carriers in silicon single crystalslz with a resistivity from
6103 to 4-10% chmecm was studied by measurements of the relaxation of photoconduct-
ing in an apparatus similar to that described by S. M. Ryvkin (1963). The samples
(whose temperature varied from 90 to 520°K) were parallelpipeds of prsilicon of dimen-
sion n10x10x15 gm; resistive contacts were formed by vacuum brazing/®f a vapor depo-
sited; aluminudvtoating. 4 An equilibrium generation volume of carriers was obtained by
o passing light through a 1 cm thick silicon filter at room temperature. Under this
Bt method of measurement, the surface is found to have a negligible efifect on the volume |—
N lifetime of carriers. Since the concentration of. recombination centers in the samples
was found to be slight, the relaxation time constant of photacondustivity t is the same
as the lifetime T of electrons. The data for the dependence of T, on temperature and | —
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injection level y at high temperatures indicate that recombination wccurs through mul-
ticharged centers. The temperature dependence of the time constant in a p-type semi-
conductor (in the case of doubly charged centers calculated using an activation energy
of 0.41 ev) agrees with the results for the majority of samples. Furthermore, using

the results of J. Okada (J. Phys. Soc. Japan, 14, 1150, 1959) for the dependence of T
on v, the data indicate that the recombination level is in the lower half of the for-
bidden zone and has a donor character in agreement with lmown data on recombination

levels in silicon. Finally, the activation energy E,-E,s the concentration ¢ and the

capture cross section of carriers %5 and apa for cohesion levels iy determined from

the temperature dependence of the lifetime in a region of cohesion ly a method devised
by S. M, Rivkin, st al (H‘T’ 2, 1966, 1960). The average values for the samples wepre

E-E, = 0.6 ev, 0 = (1-3-107 cm"3, g 10716 2, g * 10711 02, The unusual

- |values for O)q 304 °pa can be explained by a scheme of transitions ¢f electrons with

the participation of several types of multiple cohesion levels. The authop thanks
¢ |V. A. Petrusevich for directing the work and L. G. Paritskiy for waluable comments.
. |Orig. art. has: 2 figures.

: SUB CODE: 20/ SUBM DATE: 09Sep65/ ORIG REF: 003/ OTH REF: 004'
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AUTHOR: 1Ivanov, V.G,

ORG: Novgorod State Pedagogic Instituto (Novgorodskiy gosudarstvennyy pedsgog~
icheskiy institut)

TITLE: Usc of a field emission microscope for investigating a germanium surface
Z{Report Tweifth All-Union Conference on the Physical Fundamentalis of Cathode
Eloctronics held at Leningrad, 22 - 26 Oct. 19657

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no.12, ‘1966, 1954-1956

TOPIC TAGS: germanium single crystal, field emission microscope, adsorptiom, oxygen,
oxidation, crystal surface, surface migration

ABSTRACT: This paper reports a continuation of earlier work of the author (Radio-
tekhnika i elektronika, 10, 576 (1965)) on the purification of the surface of germaniu
field emitters., The apparatus and experimental technique are described in the
earlier paper. The germanium emitter was etched in 5HNO3:2HE:4CH3COOH as described

H

by F.G.Allen (J. Phys. Chom. Solids, 19, 87, (1961)). The system was pumped down to | 8 ’

10~9 mm Hg and the germanium point was purified by the technique of E.C. Cooper and !
E.W.,Miller (Rev. Scient, Instrum., 29, 309 (1958)), Oxygen was provided by a silvered
copper wire which had been oxidized in liquid air and mounted in a side tube, The

tip of the germanium point was cut on the [110] direction. Several field emission
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micrographs arc presented and discussed. The migration rate of oxldes on the clean
germanium surface was found to be enhanced by an inverse field and flashing at 100
to 150° C. Heating to 350° C drastically reduccd the oxide migration rates and
heating to 673° stabilized the oxide films, which could not subsequently be removed
even by heating necarly to the melting point with application of a field, Introducﬁioﬁ
of oxygen at 4 X 1078 mm Hg led to rapid covering of the germanium point by oxygen
and decrease in the brightness of the image except at certain lecations marking
clusters of oxides. Adsorption of oxygen took place as rapidly at liquid air temper-
ature as at room temperature. A lattice defect, marked by a chiin of oxides on
(113), (011), (110), and (131) faces, was noted on one of the germanium points.Before
the point was cleaned the defect was marked by a dark band on the field emission
image, indicating enhanced etching; selective oxidation on the defect took place
after removal of about 100 atomic layers im the desorption field and flashing at
400-450°C. The suthor thanks T.A.Smorodina for suggesting the topic and I.L.
Sokolskaya for discussing thé work. Orig. art. has: 2 figures,
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Practices in conatructing precast rainforced concrets uater
reservoira, Prom. stroi. 42 no.5:23-25 165, (MIRA 18:8)
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Improvement of the ZhR-3 transmitter, Avtom,, telem, i sviaz,
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1, Dorozhnaya radiolaboratoriya Sverdlovskoy dorogi.
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B Microbiological leaching of sulf o 1501)

razrab. pol. iskop. no.4:118-121 1'65.

1. Politekhnicheskiy institut, Tashkent. Submitted March 2, 1965.
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- Investigating the use of sulfur bacteria in hyﬁrothallurgy.
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1. Uraliskiy nauchno-issledovateltskly i proyektnyy institut
mekhanicheskey obrabotkl poleznykh iskopayemykhe
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IVANOV, V.I,; LYALIKOVA, N.N.

Taxonomy of iron-oxidizing Thiobacilli. Mikrobiologiia 31
no.3:468-469 My-Je 162, imnA 15:12)

1. Institut mikrobiologii AN SSSR 1 Ural'skoye otdeleniye
Vsesoyuznogo nauchno-issledovatel'skogo geologo~razvedochnogo
instituta. '

(BACTERIA, SULFUR)
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Accelerating the leaching of copper sulfide minerals by
bacteria., TSvet.met. 35 no.8:30-36 Ag '62. (MIRA 15:8)
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IVAKOV, V.I.

Role of thiobacteria in the leachingof sulfide ores. Dokl.
AN SSSR 146 no.2:447-449 S '62. "MIRA 15:9)

1. Institut biologii Ural'skogo filiala AN SSSR i Ural'skiy
institut mekhanicheskoy obrabotki i obogashcheniya poleznykh
iskopayemykh, Predstavleno akademikom A.L. Kursanovym.

ke (BACTERIA, SULFUR) (COVELLIN) (PYRITES)
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Referat Zh.-Biol., No 6, 25 March, 1957, 21975

Ivanov, V.I.
.\_
Typhoid and Dyzeniery Backtexrla Antigens.

: Uspekhi sovrem. biologly, 1954, 37, No 1, 11h4-121

Abgtract:

Caxrd :

A review of metheds for obsalning total aniigens (extractions by
tiichloracetic acid, hydwsablisric acid, by trypiic digestion,
extraction by ethylevz=giyvenl, etc.). As gomplsths anbigens are
purifisd, aloug with an imcresse of tkeir immmegenic activiby,
shelir toxicity also is increasad. Metheds of dehuaxlceation of
complete amtigeps are stated: action of formalin, iodie acid,
wiira-violet rays, caidaiion, acatylation, etc. The wathor
atates the best rasaits in detoxicabion vere obisired by partial
yirolysis of anbigens; these proparaticns kad 20 timea less toxdi=
eity and preserved high irmincgeresis.
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IVANOV, V.I.; VEDESHEINA, V.H.; GAVRILENEOVA, V.Yu.

S MO A TV (e

Distribution of tggged antigens in animals. Zhur ,mikrobviol.epid.
i immun. 27 no.5:30 My !'56. (MIRA 9:8)

1, Iz Gosudarstvennogo kontrol'nogo instituta imeni Tarasevicha,
(ANTIGENS AND ANTIBODIKS)
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IVANOV, V.I.; PELEVINA, M.V.; GAVRILENKOVA, V.Tu,

b Chemical and biological properties of antigena of Vibrio comms,
: . i immn, 27 no.3:65-69 ¥ * 56.
Zmyr, mikrobiel,, epidam (P84 9:7)
1, 1s Gosudarstvennogo kontrol'nogo instituta syvorotok i vaktsin
inend Tarasevicha,

(VIBRIO COMMA, immunology.,

antigens (Bus))

(ANTIGENS AND ANTIBODIES,

Vibrio comsa antigens (Rus))
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USSR/Microbiology = General Microbiology.
Abs Jour : Ref Zhur - Biol., No 10, 1958, 43173

Author : _ﬂ._n_o—v_‘l.l..,.\lolchok. AJK., Lobanova, AV,

Inst HE

Title : Synthesis and Some Properties of Polysaccharides of B
Ocdematiens and Be Perfringons.

orig Pub : Biokhiniyn, 1956, 21, No 6, T60-763.

Abstract : When grown on pmedia conteining glucose and maltose,
Bacillus ocdematiens synthesizes an intracellular poly-
saccharide corposed of low- and high-molecular dextrins,
B. perfringens forms a similor polysaccharide only on
pedia with dextrins, though not always. A synthesis of
starch-like polysaccharides by phosphorylases fron ex-
tracts of B. oedematicns and B. perfringens is activated
by starch and maltose. The synthesis is slowest of all
when the initinl culture is cultivated on nmedia containing
zlucosc., When cultivated on a nediun containing mltose,
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1192, IVANQV V.I., PRYADKINA M.D., and VEDESHKINA V, M, Lab. of Danger-
ous Infect. and Biochem. Lap., Tarasevich State Inst. for Control of
Vaccines and Sera, Moscow, * A new strain of B. pestis E. V.,

76 obtained under the influence of radiocactive irradi-
ation (Russian text) MED. RADIOL. 1856, 2 (52-56) Tables 4Illus, 4

Avirulent sirains of B. pestis were subjected to the activity of the radioactive

isotopes of those elements which are found in the bacterial cell itself. The B. pes-

tis E, V. 76 usually used for the production of vaccine was grown on culture media
. containing radioactive phosphorus (P32) of varying activity, from 0.6 uc./ml, to

20 yc./ml, From the medium containing 2.5 uc. /ml, a mutation of B, pestis was

obtained different from the original strain in morphology, biochemical character-

istics and metabolic rate. This new achromogenic strain of B, pestis E, V. 76 is
constant, its newly acquired features remaining unchanged after 15 months of
culture and passage through experimental enimals, Its antigenic structure is ana-
logous to that of the original strain, The stability of the changes thus induced is
algo shown by the absence of any regreasion of these changes after culture on

selective media, References 17,

Nevskaya - Moscow
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¢ IVANOV, V<I.; PELRVINA, M.V.; GAVRILENKOVA, V.Yu.
‘ Ch i?' 1 and biologicalhﬁropertiea of O-antigens in Vivrio comma

shemica an ': "
. in Bnglish]. Vopmed.khim. 3 no.4:269-272 Jl-Ag '57.
[with summary ng . . A
1., Gosudarstvennyy kontrol'nyy institut syvorotok 1 vaktsin
Ministerstva zdravookhraneniya SSSR, Moskva.

{VIBRIO COMMA, i{mmunology, '

0 antigens, chem. & blol. properties (Rus))
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IVANOV, V.I.; ROZENBERG, P.A.

) ange tions
e Ch in the phosphorus content of the following Iintoxica
e bty various organic solvents [with smmary in ¥nglish]. Vop.med.

Xhim. 4 no.4:278-279 Jl-Ag '58. (MIRA 12:2)

1. Biochemical Laboratory, Institute of Labour Hygisne and Occu-
pational Diseases, Acadeny of Medical Sciencen of the U.S.S.R.,

Moscow. )
(SOLVENTS, toxicity,

off. on brain & musc. ATP & phosphocreatine (Rus))
(BRAIN, metabolism,
ATP & phosphereatine, eff. of exper. pois. with

_solvents (Rus))
(MUSCIES, metabolism.

same)
( ADENYLPYROPHOSPHATB, metab.
brain & musc., eff. of exper. pois. with eolvents (Rus))
. (CORNZYMES,
b phosphocreat ine in brain & nusc. in exper. pois.
' with solvents (Rus))
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" TERYAKINA, A.Ye., IVANOV, V.IL., GAVRILENKCVA, V.Tu,
Effect of antibiotics on antigenic proparties of Vibrio comma.
[with sumnmary in English]. Antibiotiki 3 no,1:105-110 Ja-F'58
(MIRA 11:5)
1, Gosudarstvennyy bontrol'nyy institut syvorotok i vaktasin
{meni L,A, Tarasevicha,
(ANTIBIOTICS, effects
on Vibrio comman antigenie properties (Rus))
(VIBRIO COMMA, effect of drugs on
antibiotics, on antigenic properties (Rus))
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IVANOV, V.l.; CHERNYAKHOVER, S.I.
Effect of hexose phosphates on the growth and certain meeabolic
reactions in dysentery bacteria and Escherichia ocoll, ‘Biokhimiia
2k no,6+1020-1022 ¥-D '59, (MIRA 13:5)

1, Biochemical Iaboratory, the State Control Institute of Medical
i iological Preparations, Moscow,
(HBXOSES pharmacol,)
(SHIGELLA pharmacol, )
(RSCHERICHIA COLI pharmacol,)
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IVANOV, V.I.

Belation of carbohydrate-phosphate metabolism to the formation of

a-toxin in Bacillus perfringens., Vop.med.khim, § no,4:254~258 J1-
Ag '359. (MIRA 12:12)

1, Biokhimicheskaya laboratoriya Gosudarstvennogs k¢atrol'nogo insti-
tuta syvorotok i vaktsin imeni Tarasevicha, Moskva.

(CLOSTRIDIUM PERFRINGENS)

(CARBOHYDRATES metab, )
(PHOSPHATES metab,)
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TUMERMAN, L.A.; ZAVIL'GEL'SKIY, G.B.; IVANOV, V.I.

Mechanism of the phenomaxi_on of thermoluminescence in chloroplasts.
Biofizika 7 no.l:21~30 '62. (MIRA 15:5)

1. Institut radiatsionnoy i flzlko-khimicheskoy biologii AN SSSK,

Moskva.
{CHROMATOPHORES ) (LIMINESCENGE)
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ACCESSIOL Nlh AE’3000525

'.‘AUTHOR- viskly, A S.; Zavil'gol'sxiy, G. B.;

- ITITIE: Kimsbi os of the mutagents. action oi‘ UV rays on axtr
D bacterionhcegres oi‘ Eacherichia eoli ., _

: 'SOURCE A.N JSR. Doklady‘, Va 150. no. 2) 1963, 39‘?".402

,‘.1}T0PIC chs-‘ )Jnmtics, mutation, UV 1r“ndiation, Esuhericht&
i bac‘ceriophaws . ,

f;¢4~ABSTRACT'- The anthoru atudied the rela ionship betueén 1

" .the phage and the:dose of UV irradiation in in vitro, Brath dontiad ! :
‘wes diluted with 0.85% NeCl to & concentration of leas than 5 up 7 phages/ul.

" At these concentrations the screening effect was negligible; Pha gy was fhrut
. edsorbad on bacteria or directly inoculated .into Petri diahps by the two—le,}!a"‘
‘method with-2, coll, strain SK, end ingcubated 18-20 howrs P 4

- wag exposed to UV radlation at room temperatire witli-contd
©lamp, omitting eiout $0% monochromstic 1ight with Lambda

~ res the sour¢s. -The intensity wes ebout 1 erg per mm zup:

~imeasured vith e UV dosimeter, - After irradistion ‘the mmbe :

~‘mutent sterile plaques were vounted. To explein the decreehs
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‘of mutations obtuined with large doses of UV redistfon, the suthors advance the -
working hypothesis that the structure of DHA in phege partisles is chenged %o e :
nmore radiation-rasistant form, both with respect to the lathal and mutagenic :
action of UV rayis. These results indicate that the cheracterdstic, non-linesr
relatlionship betussn the mutation produned and the dose of UV radiation is %he
reault of some primery mechanism of the reaction of DA 40 UV redintéon and 46
‘not releted “o an indirsct effect of radiation on the celluler coarmionants end
;metabolism. Oriz. art, has: 3 figuros and 1 table. ,

| ASSOCIATION: Institut radiatsionnoy 1 iziko-khimit~heskoy b:lolos;f,ﬁ Akademi?: naulg:
'SSSR) (Institute of Radiation and Physico-Chemical Biology, Aeademy of Sciem.es, A
SSSR P

":ENCL-»

iSUEMITTED. OfDeck2 f_'; DATE_AGQ;, jzsanéjj»"k

b corE: GO«
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POLYANOVSKIY, 0.L.; IVANOV, V.I.

Dissociation of aspartic-glutamic transaminase in sutunits.
Biokhimiia 29 no.4:728-734 J1l-Ag '64.
(MIRA 18:6)

1. Institut radiats:onroy i fiziko-khimicheskoy biologii AN
SSSR, Moskva.
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nfizika 10 no.4:595-601 '65. ’ (M4 18:8)

Institut radiatsionncy 1 flilko-khimicheskoy biclegll
G8SR, Moskvs,
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JURNOV, .T.; TAVILIGELISKIY, G.B.; KRIVISKIT, Aeo

versene action against injury of szr.vmr.-'T:Iif‘ffeﬁ;h:e;égoli
icbiologiia 5 no.islli-ll .
Radse ’ {MIRA 18:3)

i fizikc-khimicheskey biologll, Moskva.

Protective
phages by ultraviclet rays.

1, Institut radiaisionnof
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ZAVIL'GEL'SKIY, G.B.; KEIVISKIY, A3, }:ifl?\’O\Y, 1}.I:
Innctivating and mutagenic effact of ultraviclel ravs on the
extracellular baetariophage, Izv, &l SS5ER. Ser. binl. no.5:
700-713 S-0 '65, (MIRA 18:9

1o Institut radiatsionnoy i liziko.khimicheskly blologid AN S88R.
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_IVANOV, V,I.; MINCHENKOVA, L.Ye.

Effect of metal ions of variable valency on tr- thermal
DNA denaturaticn, Biokhimiia 30 no,6:1213.12.7 KD 145,
(MIRA 19:1)
1. Institut molekulyarnoy biologii AN SSSR, Moskva., Sutmitted
March 6, 1965,
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IVANCY, V.I.

Role of metals in deoxyrubonucleic aczid.

11-16 165,

1. Fizicheskiy fakul'tet Moskovskogo gosudarstivernogc univer-
siteta imeni Lomoncsova.
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| ACC NRi  APE015178 SOURCE CODE: UR/0R17/65/010/001/0011/0006 | -
- AUTHOR: _Ivanov, V. I. R R £ RS I s
“ORG:

Physics Faculty, ‘Moscow State University im. M. Vi Ldlié)hoéo'vi_fFizicheslciy 43
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-TITLE: Rele of metals in deoxyribonucleic acid
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The nature of “Bright and meass of theis pro-
vention, V', |, Ivaigv_uu . Mikheev {Voemhiluy.
«rud Locomotive Tani), . 7. B3-B(1047), ~fueigh
apots of medam
LG atee . tuly of the
steel’s micros beight spots ure nog
defects but merely smears of forrite. Ferpite grdns are
formed dusing noesalization of the biank inthe ctit . runge.
Tl fettste foging agghmscrates, the v al which growsy
Luger the slower (hye codling winl the ppge sultids onyhy
sfuns ooviie In the sdeel. Aqr TR (o] travels pyey the
Meel it comes upon » fetrite concretion which is (hen
swared over an othetwise voumd sutfav,  Hoghe spoty
do mnt impair the PlAStic proju etic . gee thie dmpact vlastie.
ity of Jongitudigal vvimens tat oo ey these Mune.
tiew I traisverse « wvltiiens. Strefs SR Ny L and Oy
Q27 were free of heikhit apos, Noetalizing jn steeann
of compressed air or sorhitation prevents the furnagion of
bright spote in C steels. M. Honely
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IVANOV, V,1I,, insghener; MIKHEYRV, 6.P,
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Badiation steam
e m;uperheatera in open-hearth furna.c?s. Sb;l;)?
1.Vorochiloy,

aradakiy. .parovozostroitel 'nyy mavod
{Open-~hearth. fnrnacea)(Suparheaters) )
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Engr., Voroshilovgrad Locomotive Corstrue tien actor' clg

cl

"Steel pig with easily detached shrinkage heads," Stal', lo, 7
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CA jvaweV v.).

The spectroscopic determination of small amouats of
nickel iu carbon steels. M. N. Shtutman and ' 1. lvager,
(Twentral. Zavodskaya Lab., Magnitogorsk, ‘M:fu"mx
Kombinat,) anirlugu Lab, 10, 45-T(1950).—~Ni 471 L & v
vomsparesd visually with Fe 4721.0; power is suppliad by a
Sventitskil activated a.-c. are operated at 10 amp.
counter-electrode is a 10 mm. Cu rod wboac tip is sharp.
encd to a diam. of 34 mm. Cyrus Peldman
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IVANOV, V. I,

USSR/Metals - Steel, Caating S et 51

"Ingot Molds Made of Steel Poured Into Metal Molds,"

- V. I. Ivanov, S. N. Mylko, Engineerﬂ Voroshilovgrad
Locomotive Bldg Pla.nt

"Litey Proizvod" No 10, pp 9-11

Discusses e\pplication of steel as material for molds;
used in making ingots intended for subsequent roll-
ing or forging, and describes - ‘experience of Voroshi-
. lovgrad Plant in this, respeé¢t. Emphasizes economical
effect of such substitution. Data of other plants ~
show 3-10 time ingrease in life of ateel-ingm nolds
over cast-iron molds, |

198165
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ALEKSEYEV, B.D.; ALAVERDOV, A,I.; BABIN, I,D.; BIDNEV, &, I.; BUROVOY, IL.A.;

ausov, A. V. ;IVAIOV, V.I.; KAYDAK, &M, LEYZIROVICH, G.Ya.; ROPPUL,
V.K.; SEREBRYANNIEKOV, B.Ya.; SHTETNGARDT, G.M.

Roasting zinc concentrate in a gas fired boiling fusl bed. Prom.
snerg. 13 no.8:19-20 Az '58. (MIRA 11:10)
(Zinc--Matallurgr)
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AUTHORS:
TITLE:

$/180/60/000/02/013/028

Ivanov, V.I., and Osipov, K.A. (Moscow)

‘Investigation of the Kineties of Recrystallization of

Technically Pure Iron during Rapid Electric Heating

PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tekhnicheskikh

ABSTRACT:

Card
1/3

nauk, Metallurgiya i toplivo, 1960,Nr 2, pp 87-92 (USSR)

The authors point out that recent investigations
(Refs 1-8) of the recrystallization of cold-worked metal
at high rates of lieating have enabled recrystallization
time to be reduceil to fractions of a second. But the
various explanatiwns proposed (Rafs %, 8) have not been
supported by adequate experimental data. In the present
work the authors (lescribe their investigation of
recrystallization kinetics under isothermal conditions of
iron (0.016% C, 0.15% Mn, 0.06% Si, 0.008% P, 0.01% 8)

in relation to heiiting rate. Ring specimens, 50 mm in
diameter, and 1 mn wall thickness, were machined from a
deep-drawn cup, During deformation and machiming the
specimens were carefully cooled and kept at beleow =10 OC
betwsen operation:, Heating in the experiments was in a
single-coil inducsor at 2500 c¢.,p.s. and in a salt bath:

e
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Investigation of the Kineties of Recrystallization of Technically
Pure Iron during Rapid Electric Heating

heating rates were 500 and 0.5 9C/sec respectively.
The temperature was measured with 0,08 mm diameter
chromel-alumel thermocouples welded tc the specimen.
On reaching the required temperature the specimen was
' kopt at that temperaturs * 3 0C, Fig i1 shows a typical
- ’ oszillograph. After the isothermal heolding the

. specimen was quenched in watsr after induction heating
or in an air jet after salt-bath heating. Fig 2 shows
the logarithm of time of start of recrystallization as a
function of annealing temperature in the salt-bath "
(surve 1) and inductor (curve 2). In Fig 3 the same
relationships are showr for & heating rate of 500 OC/sae :
but for different heat treatmentst tempering at 450 oC
for 15 min before annealing (curves 1 and 3); heating
with isothermal holding at 450 G for 15 min (curves 2
and &), The work showed that increasing the heating rate

-

Card from 0,5 to 500 9C/sec had little effect on
2/3 recrystallization kinetics at 520-600 €C, Above A00 ©C t)//
the higher rate leads to a step-wise reduction to
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fractions of a second of the time of start )
recrystalllzat;on and a reduction in the acgivation °
energy of the initial stage from 57.25 to 26.9 keal/
atom, The main cause of these changes is tﬁe &
gggxistence of the reversion and recrystallization in
-i‘e and temperature (a schematic representation is
€iven in Fig % in terms of the relations 11lustrated
g;‘eviously)o Preliminary reversion can have a

Card differgnt effect on Tecrystallization kinetics

3/3 Tﬁgigd;.?g ﬁnfl.;gi;ing ragebind annea%ing temperature

es, < tables and 18 refesr u

which 13 are Soviet, 2 Bnglish, 2 German aggcfsézggho W//
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SOV,/130-60-3-6,/23

AUTHOR: Ivanov, V. I. (Chief Metallurgist)

- e et e

TITLE: Removal of Sulfur and Phosphorus in the Acid Electric
Furnace

PERTIODICAL: Metallurg, 1960, Nr 3, pp 8-9 (USSR)

ABSTRACT: On the premise that the productivity of basic furnace
is 1.5 times lower than that of acid furnace, the
workers of Lugansk Locomotive Plant imeni October
Revolution (Luganskiy teplovosostroitel'nyy zavod imeni
Oktyabr!skoy Revolutsii) Perov, V. P., Zhikhor, V. V.,
Val'demirov, V. A., and Ivanov, V. I., investigated the
possibility of sulfur and phosphorus removal in the acid
electric furnace during smelting of alloyed steel. In
the beginning, after melting of the charge and after
first slag tapping, ferrous-lime slag was added, for
the decrease of phosphorus content (2.5-3 kg of dry
iron ore and 5-6 kg dry lime per ton of steel)., This

Card 1/2 second slag was tapped after 20-2% min, reducing phosphorus
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.Removal of Sulfur and Phosphorus in the 78037‘ i .,
Acid Electric Furnace S0V /130-60-3-6/23

content by 0.005-0.01%. Upon the suggestion of
Topaller, M. I., addition and removal of slag was
done before complete melting of the bath, reducing
phosphorus content by 0.005-0.015%. For the decrease
of sulfur content new slag was added (freshly calcined -
lime 8-10 kg/ton, and crushed chamotte 2-2.5 kg/ton).

After 15-20 min slag was completely removed and new A
deoxidizing slag was applied (1imestone, sand, and .
chamotte in the amount of 2% of metallic part of charge :
in ratic 1.2:1:1). At the same time, ferromanganese
was added in order to obtain 0.15-0.20% manganese
content in steel. The steel produced at the plant
conformed to State Standards (GOST) and is successfully
used by plant shops. There are 3 tables.

ASSOCIATION: Lugansk Locomative Plant imeni October Revolution
(Luganskiy teplovosostroitel!nyy zavod imeni Oktyabr!'sikoy
Revolutsii)

Card 2/2
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AUTHORS : Ivanov, V.I. and Osipov, K. A.l?ééEéaﬁ)

e
TITLE: ' Recrystallization of Technical Tltanium During Rapid

Heating by Passage of Electric Current

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i 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 it is not often
that under industrial conditions this metsl is annealed
in vacuum or in a protective atmosphere, ithe modern
tendency being to anneal titanium in air and reduce the”
degree of oxygen absorption and scale formation by
reducing to minimum the time at elevated temperatures.
This is most conveniently achieved by the application
of high-frequency induction or electrical resistance
heating and the object of the investigation described in
the present paper was to study the cheracteristic features
of the recrystallization process taking pilace under these
conditions as well as the effect of various factors
(annealing temperature, heating and cooling rates) cn the

Cardi/k properties of so annealed titanium. The experiments were
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Recrystallization of Technical TitaniumEbgf{gégﬁapid Heating by
Passage of Electric Current

carried out on specimens measuring 2 x 8 x 150 mm,
cold-rolled to 60% reduction in thickness after a
preliminary vacuum annealing at 780 "C. An alternating
current (2 500 cps) was used for heating, the rate of
heating achieved in this way varying between 20 and

1 000 “C/sec. The temperature and time intervals of the
primary recrystallization were determined by hardness
measurements and the beginning and the end of recrystal-
lization were pin-pointed by metallographic examination.
The msults were compared with those obtained on identical
specimens vacuum-annealed for half-an-hour at wvarious
temperatures, It was found that when electrical resistance
heating was employed, the recrystallization range was
displaced towards higher temperatures; thus, for instance,
when the rate of heating of 100 “/sec was employed,

the temperatures of the beginning ahd end of recrystal-

lization (tn and tk) were. respectively. 140 and 100 °

higher than in the case of the furnace (vacuum) annealed

Card2/4 \/(
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Recrystallization of Technical Titanibm BGEZ8E Rapid Heating by
Paszsage of Electric Current

material. With increasing rate of heating v this
difference increased, as is shown in Flgura 2, where

¢ and t, are plotted against v °c/sec). The rate
AN

of heating had no effect on hardness {(Brinell) of 2
recrystallized titanium, which never exceeded 180 kg/mm .
The reduction in time, necessary for the process of
recrystallization to proceed to completion, observed in
specimens heated by the passage of electric current, was
attributed to the fact that under the conditions of rapid
heating, the processes of recovery and recrystallization
took place both at the samej jtime and temperature. High-
frequency induction heatiné\was used in the last series

of experiments, in which titanium strips (2 x 10 x 150 mm)
were annealed by passing them at a constant rate through

a loop inductor so as to attain the temperatures of
800-825 or 850-880 °C in 10 or 3.5 sec, respectively. The
mechanical properties and the degree of oxidation of
specimens annealed by this method were compared with those
of similar specimens. annealed in the furnace (10 min at

Card3/4
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Recrystallization of Technical TitaniumEbgé{gésaapid Heating by
Passage of Electric Current

700 °C followed by cooling in air). It was found that
the UTS of titanium was the same, irrespective of the
method of annealing but the ductility of metal, annealed
by vapid heating. was slightly higher and its grain size
was approximately 1.5 times smaller: in spite of higher
temperature attained, the degree of oxidatiuon of the
rapidly heated specimens was several times iower than
that of the furnace-annealed material. In addition to
these advantages, the technique of rapid annealing by
means of electrical heatiing opens wide possibilities of
mechanization and automation of the process of annealing
of cold-worked titanium. There are 3> figures, 1 table
and 2 Soviet references.

ASSOCTATION: Institut metallurgii Akademii nauk SSSR (Institute of
Metallurgy of the Ac.Sc., USSR)

SUBMITTED: December 29, 1959
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IVANOV, V.I.(Moskva); OSIFOV, K.A,(Moskva)
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InveBtigating the basic parameters of tha racrystallization
of commarcial iron during rapid electric heating. Iuv. AN

SSSR, Otd.tekh.nauk Met.i topl. no,5:161-166 S-0 '60..
(MINA 13:11)

(Iron--Heat treatment) (Crystallization)
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~ IVANOV, V,I. (Moskva)

: Kincties of the recrystallization of commercial iron during continuous
fapid beating. Izv. A 5382, Otd. tekli. nauk. Met. 1 topl, nc,l:
e 74=77 Ja-F '6l. (MIXA 3:2)

1. Institut metallurgii AN S35k,
(Iron-~iHcet treatment) (Crystallization)
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COAUTHONS vastchov, B, N., Latyshev, V. K., Pliskin, Yu, 8., Falinger, A, K.,
Lyubchenko, A, A,, Farfol', Yu, A., Lobedev, O, P, tvanov, V. T.

RUNEPSIREIS e .

JRUURRRSEIYS -

TITLE: A dovice io measure tha thickress of hot rolled metal

PERIODICAL: FReferatlviyy shurnal, Metalluvgiyas, no. 12, 1961, 13-1%, abstract
12092 (V sb. "Radioakt, lzotepy 1 yadern. tzluctieniya v nar. kh-ve
S38R, vol. 3" Moscow, Jostoptekhizdat, 1961, 205, 206)

tha “hiciqess developed at TsNIIChM,

J TEXT: An inatrument for measuring
. 13 based on tne muthod of dynamie cewpeneation. Tno device aonslats of a recaiy-

ing unit, a contalnar of ihe moasuring sourde, an eleotrio driven olsmp, & fred

unit, o recording and aa Indicating unlt, To control 12 opsraiion sf thn device

s coarse-wedge sector 13 mounted, The dovice 1s employed In a thickneas range ,
' from 14 to b4 wm; 1t can however be designed for any renge within 5 to 50 mm.

T in the case of tho given model the device is an indicating one, It {5 intended

to be incorporated iato the progrming‘unit, sonirolling the clanping screws of

the will, as & correcting device on periodio-rolling mills, and as an indicator

in an automated reduction contrel system on continuous mills, The accuracy -

card 1/2
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measure the thickness ...

A devlce to me

wod is cne
zas  ne opemtlcnal apt
0.1 mm cn the whole range;
of ~he devico is % .

azurement por cceand
N M. Yudlna:®
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DUBININ, N.P.; BARINOV, N.A.; FOKIN, G.F.; TIMONICH, D.D.; IVANOV, V._I’./ ‘
Practice of preparing highly resistant cast iron in basic cupola
furnaces. Lit. proizv. no., 4:41-42 Ap ‘61, (MIRA 14:4) :
(Cast iron—Metallurgy) {Cupola furnaces) N
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- 33182
TTES s/180/61/000/006/016/020
10.1500 E193/E383
AUTHORS: _ Ivanowv, V.I., Osipov, K.A, and Sotnichenko, A.L.
(Moscow)
TITLE: A study of the kinetics of the process ¢f 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 N
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 (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 (107* mm Hg) at 250 - 500°C under a

constant stress ranging from 10-35 kg/mm“. The ln € versus

1/T relationship, where & is the rate of creep and T -

temperature, was linear over the entire range of the applied

Card 1/&9 ;7
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A study of the kinetics ... s/180/61/000/006/016/020
E193/E383

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/mmz). It will be seen that the limiting vajue of

AH = 20 kcal/g-atom was attained at o 2 30 kg/mm"”, At

g> 35 kg/mm 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 immedintely
after deformation and during subsequent isothermal treatment

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

e, and e denote the specific thermo-emf (uv/ c)

Card 2/& “;7
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before an: . ter isothermal 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/ao) is

plotted against time (U, Sec) at temperatures indicated by
each curve, This relationship can be described by

e
l] «- — =a + b 1ln v

e
o]

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

Figo 4, where (1 - e/eo) is plotted against temperature (°c)

of the isothermal treatment of techmnical and high-purity
iron (graphs a and § , respectively); Curves 1 - It in
grapls a. relate to specimens held at the temperature for

Card 3/¥& 7
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1 800, 180, 30 and 2.5 sec, respectively, Curves 1 - 5 in
graphs 5 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 Vx
L. this end, the temperatures T at which various degrees of
o recovery could be attained after various times U were
' determined from curves in Figo. 4. These were used %o construct
curves reproduced in Figs 5, where 1n ("¢, sec) is plotted

against i = 104, the numbers given by each curve indicating

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

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

In © = A exp [AH/RT) (2)

Card 4/#0 7
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where R 1is the gas constant, and
T is the temperature of the iscthermal treatment (°K).
The results are reproduced in Fig. 6, where )

AH (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

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

and then ;ncreas;ng rapidly to reach £3H = 47.6 kcal/g.atom at
- e/ec) = 0.8 . Similar results were obtained for material

deformed to 98% reduction, which indicated that S H would not
decrease even for more heavily deformed material. In the last
series 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 deformed to okt
reduction, which were stressed in the elastic vange during the
isothermal annealing. The results are reproduced in Fig. 75
Card 5/& 7
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where (i - e/eo) is plotted against the duration of treatment

(~. . sec) 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

(1 - e/eo) exceeds 0.3. The results of calculation showed that

for (1 = e/eo) = 0.2, 0.3 or 0.4, the value of AH was 12,3, )[

14.0 and 18.2 kcal/g.atom, respectively. the corresponding
value for specimens not stressed elastically being 12,2, 14?7
and 22,8 kcal/goatom. This indicates that elastic deformation
does not affect the limiting (minimum) value of .5H . It was
inferred from the results obtained that the activation energy
for recovery 1is a function of several states of the érystal
lattice, which vary nct only with the degree of preliminary
deformation but alsc with the degree of rececvery attained.
The dependsnce of the activation energy on the degree of
recovery can be attributed to the following factors:
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1) the presence in a deformed metal of volumes with different
density of defects of various types; '

2) variation 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. : ‘

There are 7 figures, 1 tahle 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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T D217/D303
15 §lo?

AUTHORS: Tyanoye V.I., and Osipov, K.ho.

= TITLE: Ultimate and varying activation energy ¢f recovery of
thermoelectromotive force of cold-worked pure iron
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Isslefova-

niya po zharoprochnym splavam, V. 7, 1981, 151 - 158

PEXT: The results of an investigation of the recovery kinetics of
the thermoelectromotive force (t.e.m.f.) of cold-worked iron are re-
ported, and it is shown that an ultimate and variable sctivatlon
energy exists for this process. The investigation was carried out

on high purity iron (99.99 %) in the form of wire of 0.6 nm diane-
ter having undergone degrees of cold plastic deformation of 80, 94
and 98 %. Prior to deformation, the wire was annealed in vacuc at
800°C for 3 hours. Plastic deformation was carried out at rooa tem-
perature. Recovery of t.e.m.f. was studied on thermocouples consis-
ting of an annealed and a deformed wire, the t.e.m.f. being measu-
red on each thermocouple immediately after deformation. and after
isothermal tenpering at various temperatures. The tempering time *X/
Card 1/3
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was changed within the limits 30 - 3600 seconds. The specimens were
heated at 200°C/second by means of an electric current.The tempera-
ture was measured with an accuracy of * 0.1°C. For measurement of
t.e.m.f., a mirror galvanometer of scale sensitivity 3 x 10~8v,/mm
wes used. The measurements were carried out by two methods: 1) Com-
pensation and 2) by the angle through which the galvanometer mir-
ror turned. The specific t.e.m.f. in pv/degree was calculated by
dividing the full measured value of t.e.m.f. by the difference in
temperatures between the junctions. The existence of an ultimate
and variable energy of activation of recovery was confirmed. The
energy of activation varies in relation to the degree of recclery
from 12.25 to 47.6 kcal/g atom. At degrees of recovery below Q.73
the energy of activation remains practically constent, and with an
increase in degree of recovery above 0.3, it rises steeply. On chan-
ging the degree of deformation from 80 to 98 % and also on applica-
tion of additional elastic deformation during tempering, the ultl-
mate energy of activation (12.25 kcal/g atom? does nont chang> and
remains close to the value of the theoretically calculated energy
of activation (11.7 kcal/g atom). There are 6 figures, 1 table and

Card 2/3
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15 references; 7 Soviet-bloc and 8 non-Soviet-bloc. The 4 most re-
cent references to the English-language publications read as fecl-
lows: R.M. Treco, J. Metals, sec. 2, 8, no. 10, 1956; I.N. Lomer

and H.U. Rosenberg, Phil. Mag., 4, no. 10, 1959; A. Seeger, Phys.
and Chem. of Solids, 4, %, 1958; C.VW. Berghout, Acta letallurgica
6, no. 10, 1958,
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TVANGV, V.I.

Using bacterial methods for dressing,nonferrmxs zietal ores.
Trudy Inst.mikrobiol. no,9:144~146 &l (MIRA 15:5)

1. Nauchno-issledovatel'skiy i proyektnyy Institut Sverdlovsk.
(Ore dressing)
s (Mine water—Microbiology)
(Thiobacillus)

EE' YR ) 5 5 1 3 : i 3
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Investigating the kinetics of thermoelectromotlve force recovery
in cold-d@eformed ircn., Fiz, met. i metalloved 11 no.3:360-367

Mr '61, (MIRA 14:3)"

1, Institut metellurgii AN SSSR.
(Activity coefficients)
(Thermoelectricity)
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_ 5/020/61/138/002/015/024
189500 1§55 NG 104/3207
AUTHORS : Ivanov,_K;_I. and Osipov, K. A,
TITLE: A study of the grain growth in highly pure a-iron

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 338-341

TEXT: The iron investigated contained the following impurities: 0.001 % 0,
0.001 % ¢, 0.002 % S, less than 0.002 % N and traces of Cu, Ni, and Si.
Iron rods of 7.7 mm 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 electric heating and a mean rate
of 200 degrees/sec° In the range of from 700 to 9009C, the rate of heating
was reduced from 300 to 150 degrees/seo. After heating to a pre-determined
temperature, the specimens were chilled in water, the interval between the
end of heating and dipping of the sample into water being less than 0.02
seconds. The temperature conditions of heating were registered with a
Cr-Al thermocouple, which was fixed in the middle of the sample, by means
of a loop oscilloscope and a ballistic galvanometer. The results of

Card 1/5
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A study of the grain growth in highly... B104/B207 '

measurement are graphically represented in Fig. 1. When heating at
constant rate a, the rate of shifting of the grain boundaries G can ba

determined from the equation G = %-adD/dt, where D = f{t) is the mean grain

diameter. If a is not constant, D ='V(r) must always be determined (<
denotes the time). The lower part of Fig. 1 shows the temperature t as a
function of time. The curve t = (gp(1) is 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). (Pig. 16). Accaording to the

above equation, the values G = 128; 188; 210; 230; 300 and 354*10  ’om/sec
are graphically obtained from this curve at temperatures of 735, 765, 790,
810, 865 and 890°C. 1In another experimental series, the specimens with
700 degrees/sec were heated to 810 ¥5°C and kept at this teaperature 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, 194, 205, 210 and

240'10-4 cm. The mean linear shifting rate of the grain boundaries was in
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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O.17~1O"5 cm/sec. The slowing down of the shifting rates 2f the grain
boundaries is explained by the reduction of the radius of survature of the
grains and the increasing concentration of impurities at ine grains.
Owing to the high purity of iron, this state occurs only with very large
grains. PFrom the discussion of the results the authors coaclude that the
mechanism for the grain growth as suggested by Mott (Proc. Phys. Soc.,

60, 391, (1948)) is very probable. Accordingly, the grain, when growing,
melts at its boundaries and solidifies again with the boundary being
shifted in outward direction. The authors' experimental data can be ’
easily desoribed by Feltham's equation (J. Inst. Metels, 83, (2) 95, (1957);

Acta metallurg., 5, 97 (1957); Proc. Phys. Soc., B 69, 1175 (1956))

nz—ni - K_exp(—AE/RT) (1).

D and Do are the mean values, the initial and the permanent diameter of the
grains, T the time at which t is constant, K0 a constant oocefficient, AH

the activation energy, R, the gas constant, T, the absclute® temperaiure.
By means of (1) G may be represented by

1dD ., 1 K
G =537 %7 -D—Q exp (~AH/RT) (2).
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The results of the segond experimental series are in good agreement with
(2). Herefrom, 25.3 kcal/gram-atom is obtained as activation energy for
the grain growth. In a preliminary study (Ref. 20 Izv, AN SSSR,
Metallurgiya i toplivo, No. 2, (1960)), basing on the hypothesis on the
activatiqn energy of various processes in solids, the authors obtained
theoretically an activation energy of 22,2 kcal/gramuatom. Finally, the
fact is discussed that in the case, of lead and iron AH and q are almost
equally high (see Ref. 20). This is brought into relation sith the
melting and re-solidification of the grain boundaries., V. P, Fedotov
supplied the pure iron for this study. There are 3 figures and 24
references: 11 Soviet-bloc and 13 non-Soviet-bloc.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR

(Institute of Metallurgy imeni A. A. Baykov, Academy of
Sciences USSR)

PRESENTED : January 3, 1961, by G. V. Kurdyumov, Academician

SUBMITTED: December 10, 1960
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S/180/62/000/003/006/016
E193/E192

AUTHOR: ‘lxgggx*_lrlf— {Moscow)

TITLE: The effect of the degree of deformation on ‘the -
kinetics of recrystallization and on the grain size
of titanium rapidly heated by passage of electric
current

DERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk. Metallurgiya i toplivo.

no.3, 1962, 63-70

TEXT: Earlier investigations showed that with increasing
rate of heating the rate of recrystallization of. cold-worked Fe
and Ti increased an i i rgy decreased. In the
present investigation the effect of the rate of heating, during
annealing of cold-worked commercial grade Ti, on the kinetics of
recrystallization, the grain size of the recrystallized material- -
and the critical degree of deformation, was studied. The

experiments were carried out on 1.5 x 6 x 150 mm test pleces
which, after the iast intermediate annealing, had been plastically
deformed to 9.8, 21, 40 and 60% reduction. Specimens were heated
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The effect of the degree of ...

s/180/6z/ooo/oo3/006/616
E193/E192

by passing mains A.C. at rates of heating ranging from 10 to

1000 °C/sec.

Hardness of the central part of the test piece was

measured, the grain size determined and, when necessary, X-ray

diffraction analysis carried out.

With isothermal annealing in

which the effect of the degree of preliminary deformation, £, and

the rate of heating on T, and T3 was studied (where T, and T3

R

denote, respectively, annealing times required to start and
complete the recrystallization process), it was found that with i/
o

increasing €

diminishing rate, becoming negligible at

both T, and T decreased at a gradually

€ > 40%. Increasing

the rate at which the test pieces were brought up to the
annealing temperature also caused a decrease in both 19 and T3
c

for all values of
as follows.
at a rate of 30 and 300 °C/sec,

g, typical results obtained at 00
For specimens deformed to 9.8% reduction and heated
To was 15 and 8 sec respectively,

being

the corresponding values of T3 being 70 and 50 sec; for

specimens deformed to 40% reduction

T, was 3 sec at 30 °C/seac

and 0.6 sec at 300 °C/sec, the corresponding values of Tj

being 5 and 2 sec.

Card 2/ & {
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piece was heated through a range of temperatures to determine the
effect of various factors on the temperature of the beginning and
end of recrystallization of Ti (tH and tg, respectively) and it
was found that, irrespective of the degree of preliminary
deformation, both the beginning (tg) and the end (tg) of Ti
recrystallization increased by 70-150 °C on accelerating the
heating rate, the rate of increase in each case diminishing as the
heating rate increased. At any given heating rate beth tg and txg
increased with increasing €; the rate of this increase also '
became insignificant at € > 40%. Typical results are reproduced
in Fig.3, where tH and tg (°C) are plotted against € (%), graphs

a and & relating, respectively, to specimens heated at a rate of
30 and 300 °C/sec. Points A,5,B and " denote specimens in
which: A - no recrystallization detected; B - recrystallization .
was detected; B - recrystallization was not completed; " -
recrystallization was completed. The results of the final series
of experiments showed that the detrimental effect of preliminary
deformation on the grain size of recrystallized Ti can be
considerahly reduced by increasing the rate of heating, thus
obtaining finely-crystalline and more uniform structure. In Fig.5

Card 3/§ ({

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619120019-2"



" PROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619120019-2

SERUENSE! BUASTY ) TR S RIS P

5/180/62/000/003/006/016
E193/E192 : :

the grain size of annealed Ti is plotted against the degree of
preliminary deformation (g, %) and various curves relating to the
following annealing conditions in furnace and by passing electric
current are also discussed: 1 and 2 - heating in a furnace to

840 or 730 °C respectively, holding at the temperature for 30 min,
cooling in air; 3 - heating by passage of electric current to _ tg
at a rate of 10 °C/sec, cooling in air; 4 and 5 - heating by
passage of electric current to tg at a rate of 250 °C/sec,
cooling in air (curve &) or in water (curve 5); (the broken
horizontal line represents the initial grain size). It was found
that the critical degree of deformation, Ex, can be slightly B
shifted towards lower values by increasing the heating rate, but
only if the duration of the treatment is relatively short

(2 -~ 5 min); in the case of non-uniformly deformed articles,

rapid heating (without the following isothermal treatment) will
suppress reorystallization in lightly deformed regions, ensuring
at the same time recrystallization of regions vhere € 5> Ex e
Wedge-shaped specimens were used in the deformatiom tests.

There are 6 figures.

Card 4/5‘7(SUBMITTED: September 25, 1961.
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TVANOV, V.I.

Characteristica of recrystallization kinetics of commercial iron
during rapid electric heating. Trudy Inst.met, no.10:168-180
162, (MIRA 1538)

(Crystaliization) (Induction hardening)

—
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K. L.I.s SURIN, Ye.Ve; BROVMAN, McYa.; MIKHAYLOV, G.M.;

DO O LSTSASKIY, &.A. Prininali uchastiye: ASPAIDTLIA0, R.F+;
BELOV, YooHes IVANOV, V,I.; MARKOV, V.I.; SO , Tu.P.;
PIMENOV, F.A.; TUROMSHEV, A.Fo; KHVES'KO, VoA.; NIKIISKIY, N.V.

i i teel casting
Investigating the power parameters of a contimuous 8 :
plant, Stal! 22 no.3:223-225 Mr '€2. (MIRA 15:3)

d fandiyarov, Belov,
. Yuzhnoural'skiy mashinostroitel'nyy savod (for st » B
ive.n‘;v Markov, Sglov"yev). 2. Novolipetskiy metallurgicheskiy zavod to1
(for Pimenov, Turomshev, Khves'ko). 3. TSentral'nyy nauchno-issledovatel-
skiy institut chernoy metallurgii (Tor Nikitskiy).

(Continuous casting—Equipment and supplies)
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KORZH, P.D.; IVANOV, V.I.

Determination of iron in an agglomerate based on the absorption of
radioactive radiation. Zav.lab. 28 n0,81965-966 162, (MIRA 15:11)

1, Magnitogorskly gornmnetallurgicheakiy institut.
(Iron--Analysis) (Radioactivity-—Meamn'ement)
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IVANOV, V.I.; KORZH, P.D.

N d
Radiometric determination of iron in sulfide ore concentrates an
agglomerates, Zav.lab., 29 no.11:1296-1298 163, (MIRA 16:12)

1. Magnifogorskiy gorno-metallurgicheskiy institut,
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IVANOV, V.I.jy PLETENETSKIY, G. Ye.; NECHIPORENKO, Yo.P.

R © 77 Effect of highly refractory oxides op the thermoelectromotive
i force of tungsten, molybdenum, gud. un, in vacuum at

N 1, 5oo° G, Ogneupory 28 no.7:327-331 163 (MIRA 16:9)
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i EAUTHORS: Ivanov, V. I.; Shcherbakov, V. I.; Trakhtenberg, L. I.

by pnt.

ORG- none

»; TITLE: Ultrasonic method forwgt.&mmmﬂ Class L2, No. 176713

| SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 43, 1965, 58

g ‘I‘OPIC TAGS: wultrasonic squipment, ultrasonic inspection, test method

? ABSTRACT: This Author Certificate presents an ultrasonic method for measuring

i product thickneas by determining the resonance frequency of the system which

- consists of the monitored product, a liquid layer, and an ultradcm.c detecior.

i To increase the accuracy of measuring small thicknesses, €.g., less than 0,% mm,

‘ and to decrease the operating frequencies, the system 1is accited at two fixed

i frequencies. The ligquid layer thickness]isd varled obtaining system resonance -
! successively for each of Lhe frequencies. The thickness of the preduct is deter- .

. mined by the difference of the liquid layer thicknesses correspnnd..ng to the )
-} resonances,

. SUB CODE: 13, 20/  SUBM DATE: 18Jan65 -
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E111/F135
AUTHORS: Ivanov, V.I,, and Qsipov, K.A., (Moscow)
TITLE: { Investigation of the Main Factors in the
Recrxgyglllzgﬁlgn of fTechnical Iron , in Rapid
Electric Heatirg \ \

PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo; 1960, No, 5, pp.1l6l-166

TEXT: The authors have previocusly studied the influence of
_ heating rate on the kinetics of the first stage of recrystalliza-
P tion (Ref.l). They now describe their results on the u//

: investigation of later stages of primary recrystallization under .

isothermal conditions after rapid electric heating. Rings 50 mm
in diameter and 1 mm wall thickness made of 99.76% pure technical
iron with 55% cold deformation were used, A large (0.25-0.35 mm)
grain was produced before cold deformation. Heating was effected
by induction (2500 cps), the average heating rate at 550-700 °C
being 500 ©C/sec. When the required temperature hacd been reached
power was automatically reduced, giving isothermal heating at
that temperature, Recording and limitation of temperature were
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as described in earlier work (Ref.l). For hardness measurements,
X-ray and metallographic investigation, the parts of the specimen
close to the thermocouple position were used. Recrystallization
isotherma, i.e., plots of recrystallized initial grain volumes b//
. against time in seconds, for heating at 500 9C/sec are shown in Y
T Fig.l (curves 1-4, 8 and 9 after deformation, 5, 6 and 7 after
' tempering at 450 6C): time for developing primary recrystalliza-
tion falls with rising annealing temperature, The logarithm of
time to reach a given degree of recrystallization was found
(Fig.2) to be linearly related to reciprocal of absolute
temperature, enabling the activation energy of the process to be
calculated. It is shown in Fig.3? in relation to degree of
recrystallization. The true (curves 1 and 3) and average (curves
2 and 4) rates of recrystallization are shown in Fig.4 as
functions of degree of recrystallization (curves 1, 2 after
deformation, 3 and 4 after tempering): all show maxima, most
pronounced in curve 1, The continual growth both of the number
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