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Glazov, A.4., Novikov, D.L. 5LT/57-28-16-31/40

Investigation of a High-Fraquency Reaonance Digcaarge
(Issledovaniye rezonansnogo vysoxochastotnogo razryada)

Zrurnal tekhnicheskoy fiziki,Vol 28, Nr 10, pr 22942301 {3SJH}§§§'

This paper contains a description of the theoretwcal and ex-
perimental investigation of & high-frequency resonance discherge
in a magnetic field in the Irequency rangs of 50 .00 Mc . Thisg
investigation was carried out in the Laboratoriys yadernyxkh vro-
vlem Ob"yedinennogo instituta yadsrnykh iaaledovaniy (Laborutory
for Nuclear Problems at she United Institute of Nuclear Research:
in 1956 - 1957. A special apparatus had to oe constructed for

tlie investigation of the propertias of a hign-fraguency resonanoce
digcharge, henceforth referred to by the term RHD. The R4D is
produced due to the secondary electrons, thne time of flight cf
which in the most simple case is equal to the nalf-period of the
high frequency. The conditions prevailing in the formation of a
HHD are investigated for the following two cases: 1) Thne cathode
is oimultaneously the high-frequency elactrode, 1 « O. 2) Tha-
cathode projects into the high-Irequency electrcis, 1>0, The %ex-
perimental investigation of the HHD proceeced in two sections:
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Invesgtigation of a High-Frequency Hesonance
Digcharge

1) An invegstigation of the conditions JlPYﬂlllng in tne formation
of the BHD and the resonance propertiss of the KHD. 2) An in-
vestigation of the characteristics of tre discharge plasma. The
experience gained in 8 geries of experiments subszantiated the
correctness of the results of the theoretisal gtudy of the gpark-
over conditions of the RHD with 1 = 0 uard also wish the exiataence
of a drift space (1 >0}, The relations ottained in this connec-
tion can be utilized in the analysis of tha sparkovers in the
acceleration chambers for the purpose of an effective arc sUp-
bresasion and in the design of icn gouroes utiligs ng a RHD wechan-
fam. The analysis of the discharge characteristics showed that
an ion source operating on RHD principles exhibits certain ai-
vantages as compared to a low-frequency arc discherge and to
ordinary high-trequency E-discharges. 1t differs from the first
by a high percentage of H® and a cractizally unlizited jife -7
tne cathodes. From the second it differs by tne low velues of
Jparkover voltages and a stable performance in a Ligh vacuun,
This work was undertaken due to the initiazive of V.3.Katyshav
%zd‘z,li (_deceased). The mechanic V,A. Tererir sssisted in tne exreriments.,
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AJTHORS ; Vasilevskaya, D p , E;[;UYL_A. A, Danilov. ¥V 1., Denisov,
Yu. ., Dzhelepov, V., Py 1tz1J~vukiyv ¥ i, Insoledchikov,

B. I., Zavlatin, u. Le, HKol'ga, V. V., Erovin, AL oA .l
Nieho v tomg, Rybalko, V. 3 ;odavenzov, A. L, Sarkisyar, L. A

TITLE: Putting Into Operation a C.clotron withr g Spatially Varyin:
Tension of the Yagnctic Pi.ld (Zupusk teilklotron:

L5 proatrazat.
vennoy variatsiyey napryazhennosty e ibnogo poliya)

PERIODICAL: Atvanaya encrgiya, 1959, VYol &, Nr Coopp 57 - oy (JSCR}
ABSTRACT: In the presert "Lotter to tihe sditern e wathe ]

TOMG @meazaresn

“0ts and thesrotical consizeraticns
some parameters of the now cyclotron, In the Laboratori-
jagernjkh problex Ob'"yecinennogo instihuss yadernych issled
vaniy \Laboratori for Kuclear N'odl(” oI the Jeind Irzti-ate
for Nuclear Research) in the town of Lubng the new ¢jclic
accelerator was staried in January 19593 this nes tyve shows
both an azimathally and o radially vericdically varying
field. The dia.eter of ti.: magret of the acs
The lines of constant fia«l¢ tenaion have tho

Card 1/3 of Archimedes, r = 16 2 ., Leriodicity of tae

clerszicr ia 1300 jalul
tha,x ol wpirnls
Sietd gtractare:
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Putting Into Operation a Cyclotron With a Spatinliy SCV/U}-L-L-7/27
Varying Tension of the Magnetic Field

Card 2/3

N = 6. The mean value of the field tension increzses radially
accoraing to the relativistic mass increaue ¢f the accelerat.d
ions. Since the acceleration originates from the center of

the magnet the fundamental freyuercics of the free oscillations
change accordingly %= 0, 4, =1 (at r=0) to 4, 0.2,

W= 1.01 (2t r = 52 cm). It was shoun theoretically that the

radial increase of the mean ragretic field ternuion whica is
necessary for the elimination of the nonlinear resonance effect
occurring in the center of the acceleratcr nay decrease with
increasing N, accoraing to

N/2N(N-1)! and with an increase Sf tne radial spacing in the
case of a fixed N as (X1/¥\2)N’ « These investigation results

were taken into account in sclecting the six-spiral structure
of the magnetic field in the center of which n¢ nonlicear re-
sonance occurs. All measurements of the field tensions were
carried out by means of a nuclear magnatometer (error 1.5 ).
A resonance quarter-wave system with oue D-chaped electrode
was used for the ion acceleration. In the cyclotron deuterons
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AUTHORGS: Glazov, AA., Fuzmiak, M,

N\
TITLE: Ion SourcéYWIth Cavity Cathode

¢ .
PERIODICAL: Jaderni Energie, 1960, Nr 2, p (2

ABSTRACT: This article is5 an illustrated descriptlon of fon source with a cavity
cathode, In tne introduction the author points out that tnae application
of the customary hot cathode lon source is connectad with zeptain tecanical
difficulties and that the deseribed ion source with the Penning-type
discharge meets all requirements, The special feature of this lon cource
Is a cavity cathode, 400 mm depp and 3 mm in diameter. After giving oon-
structional details of the lon source, tha author states that the presence
of the eavity secures a high discharge current density (I = 10 A/cm®)
under high vacuum into the discharge chamber, The high vacuum permits the
use of a larger opening (3 mm) in the antlcathede for the ion extraction.
By the use of the described apparatus it is possible to reach high ion
currents during the extraction parallel to the magnetic field. This article

Card 1/2 is written in Slovak.
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Ton 3ource With Cavity Cnthode R e Mie Y Ac \//
There are: M} diagrams and 2 referances, 1 of which Is Czechozlovak

and 1 [nglish,

ASSOCIATION:  Spojen§ Gstav jhdrového véskuru v Dubne {Combined Muclear Resasrch
Institute, Dubna).

Card 2/2
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VASIL'YEVSKAYA, D.F.; GLAZOV, A.A.; DENISOV, YuoN,; DELELLFOV, V..
DMITRIVEVSHIY, V.P.; ZAROLODCHIKCY, B.0.; ZAFLATIN, N.L.;
KOL'GA, V,V.; KROFIL, A.A,; KUZIDAK, M. ORISHCHELZXO, L.l
WYBALKO, V.S8.; SARKISYAN, L.A.; SHVASE, Ye.; SARAIIGEVA, Y.k,
tekhn. red,

[Thoory and the modeling of a circular gynchro-crciotren vith
a spirel ragnetic Uicld] Voprosy teorii 4 nodelirovariia koll-
toevopo Jrzotrors so spirad'noi elrukturnel wapnitncpo polic.
Dubna, Ob"adinennyi ir-t iadernykh issl,, 1062, 7 .
(1eh 15:4)
(synchrotron)
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© GLAZOV, A.A.; SHVABE, Ye.; KOGHKIN, V,A,

A model of the high frequency system of the ring-shapsd proton
synchrotron, Nukleonike 7 10,7/8:455-463 '62.

1, Ob"yedinennyy institut yadernykh issledovaniy, Dubns, Laberatoriya
yadernykh problem,
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AUTHOR: Val'dnar, 0. A.; Glazkov, A. A.; Pyatnov, Ye. G.; Selaznev, V. D.

TITLE: Experimental study of the Y-10 linear accelerator. I. Preparation for
operation and measurement techniques

SOURCE: ~ Moscow. lnzhenerno-fizicheskiy institut. Uskoritell (Accelerators), no. 5,
1963, 96-107 ;

TOPIC TAGS: accelerator, linear accelerator, beam stability, raliability

ABSTRACT: The aim of the paper Is to make a detailed test of the type Y=-10 linear’
. accelerator in the following respects: I) correspondence between the obtained beam

parameters and the calculated data, and the verification of the assumptions made

in the design; 2) determination of operational characteristics of the accelerator

which are important in estimating the stability of its operation and which describe

the beam reaction to variations in the feed conditions; 3) wverification of the

operational reliability of the accelerator for a long duty-cycle. OQrig. art. has:
- 7 figures and 10 equations.

" ASSOCIATION: Inzhenerno-fizicheskiy institut, Moscow (Enginearing=Physics
._Institute)
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ACCESSION NR: ATL4019726 $/2759/63/000/005/0108/01 24
AUTHOR: Val'dner, 0. A.; Glazkov, A. A.; Pyatnov, Ye. G.; Seleznev, V. 0.
TITLE: Experimental study of the Y-10 |inear accelerator

SQURCE:  Moscow, Inzhenerno-fizicheskly ifnstitut, Uskarltsll (hecelerators), no.
5, 1983, 103-124

T0?IC TAGS: accelerator, linear accelerator, particle accelerator, electron
accelerator, linear clectron accelerator

ABSTRACT: The first part of this paper appears as the preceding paper in the same
issue. This second part describes the energy spectra of the particles, the fre- |
,quency characteristics, the power and current characteristics, and the beam-power
“and high-frequency efficiency. Orig. art. has: 12 figures and 5 formulas.,

ASSOCIATION: Inzhenerno~fizicheskiy institut, Moscow (Englneerlng-Physics lnstitufé)
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Effect of a space charge on the fraquency of fres oscillations
of particles in an isochronous gyclotron, Aton. energ. 15 )
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I.; Kol F&=¥ ¢ Kropin, A. AT Onishiclienko, L. #,; Shvabe, Yu, L. .
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TITLE: Effect of space charge on the free oscillation frequetny of particles In an
.isochronous QYEESEFEENJq -
SOURCE: International Conference on High Enerpy .m':__qclqyaj:_ogjs’--. Dubna, 1963.

Trudy. Moscow, Atomizdat, 1966, GI1-615 o

i

o ar-
Sy

;TOPIC TAGS: high energy accelerator, space charge, cyslotron

H

'ABSTRACT: Theoretical studies of the effect of space charg# on the motien of par-
‘ticles in accelerators have been carried out in & number of works: Berestetskiy,
W. V.3 Gol'din, L. L.; Koshkarev, D. T. Pribory i tekhnika eksperimenta, 3, 26
(19%6); Dmitriyevskiy, V. P.; zamolodchikov, B. T.; Kol'ga, V. V. Loktad no kenfe-
rentgii po tsiklotronam (Report on the Cyclotron Conference), Gracow, 19603 Kole-
menckiv. A. A.: Lebedev, A. N. Atomaya energiva, 7, 549 (195%9), To create strong-

crmalumiane with an-!
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W/
celerated particles. Pertinent measurements wersd carriad out on a cyelotron with i
spiral magnetic field for the specific case of molecular hydragen lons accelerated !
up to the energy of 12 Mev (Vasilevskaya, D. F., et. al., Atmmaya engrgiya, 8, i R
189 (1960)). The results of the present work shows that the uffect of the space

charge does not prevent beam jntensities of the order of several milllamperes in re- )
lativistic cyclotrons. A result of this space charge is the dlsplacenent of the ' E
zones of resonant interaction of the oscillations. Expressious are obtained which i

describe the effect of the space charge on the basis of linear equations for the .
free oscillations, taking account of the electromagnetic field of the accelerated f B
particles, It is assumed that the particles in a condensed bunch are uniformly f ;
distributed along the azimuth and that the vertical size of the bunch is much small-
er than the azimuthal extension. The main topics discussed are: (1) the density of
the charged particles in a relativistic cyclotron and its influence upon the fre- |
quency of the axial oscillations; (2) measurement of the azimuthal extension of the
bunch; (3) measurement of the frequency of the axial free csclllations; and (4) the!
limiting intensity of the internal beam in a relativistic ¢yclotron. Orig. art. |
‘has: 6 figures, 8 formulas. - . '
"ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy, Dubna (Jolnt Institute
iof Nuclear Research) L T o
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AUTHOR: Glazov, A. A.; Kochkin, V. A.; Onishchenko, L. Noy Royfe, S Mo ”g
Semenov, M. H.3 Tuzov, L. V.; Shvabe, Ye. " _ B

TITLE: High-frequency system of the 700-Hev cyclotron,q

SOURCE: International Conference on High Ene Accelerators. Dubna, 1963.
Trudy, Moscow, Atomizdat, . )

TOPIC TAGS: high energy accelerator, cyclotron, proton accelerator

ABSTRACT: The accelerating system of the 700-Mev cyclotron must ensure a regime
of continuous proton acceleration for a current at maximum radius up to 1 milli-
ampere. It is necessary here to have the maximum possible cohlecticn of energy of
| the accelerated protons per revolution, with the restriction that the power of the
- high~frequency supply to the accelerating electrodes be technically pwssible and
| economically admissible. The configuration and structure of the region where the |
| particle acceleration occurs and the desipgn of the accelerator eleclromagnet are |
i the determining factors in the selection of the scheme for thi accelerating system.
| The small height of the acceleration region, the absence of gip variation accord~ !

5 .
b
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‘ing to azimuth, and insignificant variation according to radlus (2h . =146 mm,
i min

i2hmaxﬁ220.u mm) with maximum gap in the middle radfi are the special features of

'the accelerator under consideration; namely, a high-Ffield mactine with gmall varia«
d strength and large spiral. A similar structure for the |

i tion of the magnetic fiel
{ operating zone excludes the use of simple bulk resonators as accelarating systems

!even during operation at multiple frequencies of considerable multiplfcity, be- L
. cause the vertical dimension of the resonator must amount to about ¢me half of the

: wavelength of the accelerating voltage, and the period of revolution of a proten

%in the cyclotron field is 83.3 nanosecend (f = /T = 12 megahertz), It is also

i practically impossible to use a multi-electrode (three or mape) accelerating system

! operating at multiple frequencies in the case of an effectively structured region
iwhere the acceleration of the protons occur. Lven for operatlons at a frequency

! equal to twice the frequency of proton revolution, the radius of the accelerator

. turns out to be greater than a quarter of the wavelangth of the accnlerating volt-
_age. Moreover it is hardly technically feasible to create a cantilever design more -

_ than three meters with supporting elements arranged in the small interpole gap, :
;with rigid requirements upon the constancy and magnitude of the gap between the ac-:

‘ celerating electrode and the chamber. A two-dee sccelerating systen with dees in -

,Card 2/3
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Ewhich the proton flight angle is close to 180° can be reallzed Iy vapious methods.
'The Joint Institute of Nuclear. Research and the scientific Research Institute of
! Electrophysical Apparatus have investigated theoretically and experimentally modi~ !
ifications of the accelerating system with semicircular dees, which are closed in a L
' gmall part of the arch near the axis of symmetry, dees that are part of the
| homogeneous rectangular line, and dees that are part of the pectangular line with
: variable wave resistance. Of all the considered possibilities of accelerating sys-
! tem design, the accelerating system in the form of the rectangular line with in-
! creased wave resistance outside the gap of the electromagnet possesses the optimum
! characteristics from the viewpoint of the magnitude of the lotizes, exeitation, and |
i realization of the design. The accelerated system chosen is uhown In the present
greport to satisfy the requirements imposed upon it. The radity-enginesring and i
;mechanical designs carried out at the mentioned two institutes and the modelling |
i of the various accelerating system elements point to the possibility of realizing !
| its design and construction and to the expediency of selecting the indlcated
- scheme and principal parameters. orig, art. has: 3 figures. e
¢ ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy, lubna (gg;gg*xggxizw__;“”
| tute of Nuclear Research) ‘ ' :
| SUBMITTED: 26May6l . ENCL: 00
. “NO REF S0V: 000 OTHER: 000
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ACCESSION NR: AP4018359 5/0120/64/000/001/0034/0037
AUTHOR: Glazov, A. A.; Kuzmyak, M.; Novikov, D. L.; Onisachenko, L. M.
TITLE: Ion source for a 1-Mev proton accelerator

SOURCE: Pribory* i tekhnika eksperimenta, no. 1, 1964, 34-37

TOPIC TAGS: proton accelerator, 1 Mev proton accelerator, ion gource,
impulse ion source, Penning discharge, ion beam focusing

ABSTRACT: A Penning-discharge impulse lon source in which a cold aluminum
cavity-type cathode is used is described. The source is intended for rnounting in
the-hollow projection of a torus-type resonator-accelerator. The anti-cathode
aperture towards the ion escape is 120°, the drawing-eclectrode angle is 90°, The
source is supplied by-an electronic device which develops 50-microsec-long
ignition pulses and 20-microsec-long ion-drawing pulses. [t was experimentally
found that a system of different-potential electredes with grids ensures the best

Card 1/2
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focusing. The effects of the gize of the emission aperture in the anti-cathode and
of the drawing voltage upon the exiraction current were exzeorimentally deter-
mined (curves supplied). It was found that the source is capable of producing a
current of 20-40 ma (pulse) at 20-25 kv, and 2 focusing of 10 mmm. The cold
cathode ensures the constancy of characteristics during long periods of operation,
The source is used in a linear accelerator that employs a high frequency of 1.2
Mv and a puise intensity of 10 ma. Oriz. art. has: 5 figures.

ASSOCIATION: Ob'yedinenny®y institut yaderny®kh issledovaniy (Joint Nuclear

Research Institute)

SUBMITTZED: 0lFebb3 DATE ACQ: 18Marb4 ENCL: 00
SUB CODI: PH, NS NO REF SOV: 004 OTHER: 005
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AUTHOR: Glazov, A. A.; Onishchenko, L. M.

TITLE: Device for reproducing curreat-pulse shape

SOURCZE: Pribory* i tekhnika eksperimenta, no. 2, 1964, 100-104

TOPIC TAGS: current pulse, pulse shape, pulse shape reproduction, Rogovsky
belz, toroeidal transformer

ABSTRACT: A simple device is described which is based on the principle of a
toroidal transformer (Rogovsky's belt) and can serve for measuring the shape of
a current pulse passing a2 conductor or of a charged-particle cluster. The
iransformer-secondary signal is integrated by an electron-tube circuit as it was'
suggested by V. Elmor and M. Sands in their book, "Electronics in Nuclear
Physics." The present article supplies elements of the theory involved and
briefly reports on experiments with a ferrite toroid (OD * 121 mm; ID = 85 mm;

“Card 1/2
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thickness, 10 mm) wound with an insulated 0.65~mm wire. Its \fI:ff v 1.5°
microsec; optimum resistance, 23 kohms; sensitivity, ‘140x 107% v/a/sec.
Three oscillograms illustrate the degree of true reproduction of the current-

pulse shape. Orig. art. has: 6 figures and 12 forrmulas.

ASSOCIATION: Ob'yedineany¥y institut yaderny*kh issledovaniy (Joint Nuclear
Research Institute)
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SUB CODE: GE, NS NO REF SOV: 002 CTHER: 001

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2"



"APPROVED FOR RELEASE: 09/24/2001  CIA-RDP86-00513R000500020002-2

APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000500020002-2"



PROD FORRELESE: 9/24/2001 CIA-RDP86-00513R000500020002-2

.o
WP I Yy

ACCESSION' NR: Ap4042004 ' ' 8/0057/64/034/007/1272/1284

AUTHOR: Glazov ,A. AL ; Kochkin,V.A.; Novikov,D, L.} Onishchenko,L. M.

TITLE: A high frequency resonant cavity

. "o
for nccolerating protons to 1 MoV

SOURCE: Zhurnal tekhnicheakoy fiziki, v.34, no.7, 1964, 1272-1284

TOPIC TAGS: particle accelerator, proton accelerator, injector

1
ABSTRACT: A re-entrant resonant cavity is doscribed which, whan operated as a sin-
gle stage proton accelerator, produces 20 microsec 10 mA pulses of approximately 1
MeV protons at a ropetition rate of 50 scc™l, The accelerator was developed during
the years 1960 to 1962 at the Joint Institute for Nuclear Research as an’ injector
for the phasotrcn described elsewhero by D.P.Vasilevskaya and 13 other authors (Pre=
print OIYal R-930,Dubn2,1962; Nucl.Instr.21,85,1963). The accelerator consisted of
a 1 m diameter 1 m loni steel cylinder with 30 cm diasmeter copper cylinders project-
ing radially inwaod frem oach end to within 2 cm of the center. One of these cylin-
ders was movahla Lln th~ axial direction for adjustment of the 4 cm accelerating gap,
and the othor containai the cold cathade Ponning discharge lon &ourca. The interior
of the cavity wae cov:rad with polished copper; & Q of 14 000 was thoroby achieved.

“Card
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the cavity wi: =x_l:f by a self-excited grounded grid osclllator of which the cavil-
‘ff‘ ty was the frequency totermining olement. Difficulty was oxporlonced with resonant

' reflex discharge in tine accelerating gap at an amplitude of about 1000 V, The cavi-
‘ty was therefore pre-excited at each pulse by a scparately excited osci{llator, and
‘the self-excited osclllator took over only after the resonant discharge region was
past. When the iustrument was operating under presumably typical conditions, the
beam was 3 cm in diameter and contained protons with energies from 0.7 to 1,1 MeV
with half the protons in the energy range from 0.83 to 0.95 MeV. The possibility of
employing & buncher between the ion source and the accelerator to obtain a more
nearly monoenergetic beam is discussed, and it 1s concluded that this would be fea-
sible. It is pointed out that although the accelerator was designed as an injector
for a phasotron, it would be suitable as a primary accelerator for low energy nucl-:
ear research. For this purpose it has over electrostatic sccelexrators the advan-
‘tages of compactness, low cost, and high pulse current. "In conclusion, the authars
thank V.P.Dmitriyevskiy for valuable advice in planning the swork and for discussing
: "the results, Ye.Shvabe and M.Kuzmyak for assistance in developing certalm critical

| parts of the accelerator, and also comrades V,V,Kudryushov, V.,A.Akkuratov, P.T. Ry*-I
bakov and M.G.Akimov for participating in the assembly of the olectronin accessor- !
;1es and the construction of the accelorator.” Orig.art.has: 17 forzuias and 8 fi-
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USSR/Physics of the Earth - General Problems, O-1

Abst Journal: Referat Zhur - Fizika, No 12, 1956, 36293

Author: Glazov, A. N.

Institution: None

Titles Use of Radioactive Isotopes in Hydrogeological end Engineering-
Geological Investvigaticns Abroad

Original
Periodicel; Razvedka i okhrana nedr, 1956, No 4, 55-58

Abstract: Description of several cases of the appiication of radicactive
{sotopes in hydrogeologicel and angineering-geologlcal investiga-
tions in England, US, Japan, and other countries. The change ip
the density of the ground is meagured with an instrument based
on the use of acattering of gamn& rays passing through eny sub-
stance. The source of gamms rays and the detector (Geiger-Mueller
counter) are mounted in a tube and driven into the ground. The inm.
tensity of the scattering, which is proportiona. to the density of

the ground, is determined from the nwmber of pulses per unit time,

recorded by the counter. The instrument 18 calibrated relative to
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USSR/Physics of the Earth - General Problems, 0-1

Abst Journal:

Abstracts

Referat Zhur - Fizika, No 12, 1956, 36293

grounds of known density. A method of determining the density
of concrete with an aceuracy Op to 1-2%, based on *he absorption
of radicactive radiation, 18 described. Reports are made on the
development of Instruments for the determinaticn of the moisture
content of grounds on the basis of measurement ol the scatitering
of slow neutrons by the substance. Their ascattering is greatest
when the neutrons collide with atoms of hydroger (ln water).
Water ls detecfied in any aggragate state, making 1% possible to
carry out ipuegtigaticns under conditions of perpetual frost.
The peutrons scurce empleoyed s & mixture of polanfum or radium
with beryllium. The source *together with the detector are mounted
in the form of a probe. The senaitivity of the instrumenv is
constant over wide range of moisture content. It 1s no=dld that
radiocactive substances have been successfully used in mﬂ'x;?oun~
tries for the study of hydrogeologicel conditions of patr@leum
deposits, to investigate the erosion of shores, the accumula-
tion and transfer of river deposits, the rlocding of irrigation
systems, etc.
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Use of radiocactive lsotopas in enginearing resesr-n., Jidr.
1 mal. B n0.9:13-19 S '56, (MLRA 9:10)

(Radioisotopes) (Soil rassarch)
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Glazov, Nikolay Vasil'yevich, and A.natoliy Nikolayevich Glazov

Novyye pribory 1 metody, primenyayemyye v in.henerno-geologicheﬂ]deh
izyska.niys.kh (New Methods and Instruments Used in Geologicel lngineering
Explorations) Moscow, Gosgeoltekhizdat, 1957. 69 p. 3,000 coples printed.

Ed. of Publishing House: B.S., Filippova; Tech. Ed.: S.A. Pen'kova

PURPOSE: This booklet is intended for exploration geologlsts, geopbysicists, and
hydrologists, as well as drilling, and highwey construction engineers.

COVERAGE: This booklet reports on new methods and instruments wsed in geologlcal
engineering exploration and testing. The authors consider the use of radioasctive
1sotopes a8 the best and most popular method for improving exploration and test-
ing techniques, and indicate ways for further increasing the scope of its spplice~
tion. The supplement contains a price list of the various radlosctive isotopes
turned out by Trest Soyuzreaktivelyt. The authors express their gratitude to

N.A. Ogiltvi and F.S. Zawvel'!skly of WSRJINQRO for their valusble essistance.

There are 17 diagrsms and 43 bibliographic references of which 36 are Soviet,
Cexd 1/y "
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New Methods and Instruments (Cont.) SoV/1545
5 English, 1 German, end 1 French

TABLE OF CONTENTS:

Introduction ' 3
Ch. 1. New Methods of Studying Wind Scattering, Washout, and Transport
Processes 5
Sand catching chamber 5
Liuminescent dyes 6
Use of redioactive elements T
Ch. 2. Use of Radioactive Isotopes in Studying the Solubility and
Leaching of Saliferous Ground 12
Ch. 3. New Methods and Instruments Used in Geologlcal Engineering
Operations 14
Determining the natural moisture of the ground 14
Determining ground denslity with radioactive elements 24
Basic technicel requirements in constructing lnstruments for
determining the density and moisture of the ground under fleld
conditions by means of radiocactive elements 33
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New Methods and Instruments (Cont.) Sev /1546
Device for determining slide resistance in a borehole 35
Determining R. Peltier's "send equivnlent' 37
L.F. Leonov's device for determining porosity
The "Fotos' device Lo

Ch. IV. HNew Drilling and Hydrogeolpgical Exploration Methods h
Use of radiocactive isotopes 1n logging wells drilled with
zud solutions 42
Utilizing radicactive isotopes in hydrogeologlcal oparutions 46
Utilizing vibratory drilling in geological englneering
operations 49

Ch. V.. New Method for Increasing Water Flow and its Approximaiive
Camputations 52

Supplement 1. Table of Radioactive Isotopes 60
Supplement 2. Certain Safety Regulations for Working With

Radioactive Elements 66
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AUTHORS :Mornastyrskiy, V.Ya. (Senior Foremun) urd Qla;ov{ﬂgiyi,
(Deputy Monuger). 130 - 6 -7 10727

TITLE: Fettlin: clectrie-furnuce wulls and bottons with fiue
chrome ore. (Zapravka podiny i otkosov elektropachey
melkoy khromistoy rudoy ).

PEIHIODICAL: "Metallurg"(Metullurgist), 1947, Do.t, pp.2i-02 (USSR).

ABSTRACT: Diffioculties with bottom and wall ercsion oy mgtal and
slag when stainless steel is melted in JO—top bisic elec-
tric furnuces with oxygen blowin; are described, The .
authors, together with Kibenko,qugosed the use of.chromlte
ore Tor (10% + 30% magnesite *+ 30% calceined ferrugirous
golomite) fettling and the udoption of this has saved the

Kuznetsk metallurgical combine zbout 100 000 roub%es ir a
vear on acoount of fettlin. muterials alone: 14,
ma.nesite powder, 13.3% less of calcined ferruginous dolom-
ite. Tre fine crromite ore consumption is 2.5 c:/torn.

N\ .

There are 2 tabled,

ASSOCIATIONL: Electric Steel-Melting Shop, Kusnetsk Metallurgical
Combine. (Elektrostaléplavil'nogo tsekna, Kuznetskiy
Metallurgicheskiy Kombinat).

AVAILABLE:
card 1/1
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TOLSTOGUZOV, N. V., KONOVALOV, K. N., GLAZOV, A. &., 'SDER, L. I., DANILOV, P. M., P
SHIRINKIN, E. N, and GUDAYEVICH, M. T.

"Vacuum Treatment of the M{ 15-3teel and Commercinl Exparlence of
the Vacuum Transformer Treatment."

paper presented at Second Sywpsolum on the Application of Vocuum Matrllurgy.
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SuV/130-59-1-7/21

AUTHORS: Glazov, A.H., and Mesyats, V.I.

TITLE: Improvément of Electric-Furnace Lining (Usovershenstvov-
aniye futerovki elektropechey)
PERIODICAL: Me*tallurg, 1959, Nr 1, pp 14-15 (USSR)
ABSTRACT: The authors describe ways in which electric-furnace lining
1life nas been Improvsd at the Kuznetskiy metallurgicheskiy
vombinat (Kuznetsk metallurgical combine). $ince 1933
wall and sod lives have improved from 5% and oY heats,
respectivaly, to 16% and 127 respectively. ©Some of ths
wall--life improvement is due to the adoption of cased
chrome-magnesite briazks, but better wall design, espzulally
of the zron over tha tapping hole (Fig 1) and improwsd
mazintenans:, rave keel important factors. Better inner
lires made possible through the adoption in dpril 197 o
a suggestion bty Monastyrskiy, Pudkemaz and Shtep that
shell diameter ba increased by 250 mm (Fig 2) led to
further improvement, The authors abtribute great inpor-
tance in wall-life to the form of the bottom and banks and
discuss the optimal form and its maintenance for furnacss

Card 1/ b : . T
3 producing stainless or ball-bearing steels with occasionas
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Improvement of Electric-Furnace Lining
melting of eg 12KhN3A, OKhNIM imposing a graater thermal
1oad on the botbtor. A special device (Fig 3) is used fcr
removing the top softened layers of the bottom remaining
after tapping. A bottom-life of about 2000 heats has
been achieved. The authors describe bottom construction
(Fig ¥) and maintenance and state that the latter is the
maior life--ontrolling factor. The bottom lining 1is
covered aftar brief heating to 100°C with a slightly
tamped 3040 mm thick layer of magnasite powder in water
glass and furnace charging is started after this has been
neated for 3 hours with coke and firewcod. After tapping
the {irst heats the bottom and banks are fettled with dry
magnesite powder and kept heated by lowering the hot
electrodes, The first 6-8 heats after bottom repairs are
of carbon steels, 01d bottoms are removed in one piece
(Fig 5). Tne authors briefly deseribe roof construction,
contrasting the old arrangement and that adopted in 1955
(Figs ia and 1b respectively), at the suggestion of

Card 2/3 Fudkomaz and Kornilov which secured improved service
conditiors for tne bricks and led to a life increase of

CIA-RDP86-00513R000500020002-2
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Improvement oi Electric-Furnace Lining
35 reats., The improvaments in refractory consumption

(kv par tunne of steel) and dewn time brought about by

o
the measses desiribed are shewn in Tabla 2, In 1957 the
t?*li (E”‘ﬂ’oit“ hrome-nagnesite and silica)
refracinsy coasumption was 8,7 kg/tophe and the down
tims ln" ol \ilafddr Vire, while thil corresponding 1953
Tigures were 20,4 and 2.0,

7
Theve ava A flgeres and 2 vables,

ASSOCIATION: Kuzae! P!y notllacpicaeskly  kombinat
(&LLJdt., pwasalliorgleal oombine)

Card 3/3
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AUTHORS: Levin, A.M., Docent, Candidate of Technical Sciences; Teder,’

L.I.; Glazov, A.N.; Monastyrskiy, V.Ya.; Charnenkeo, A.D. and
Alyavdin, V.A., Engineers

TITLE: wetal Refining in Intensified Smelting of Structural Electric
Steel* (Rafinirovaniye metalla pri intensifikatsii plavki kon-
struktsionnoy elektroatall)

FERICDICAL: Izvestiya vysshikh uchebnykh zavedeniy - Chernaya retallurgiye,
1959, Nr 1, pp 71-81 (USSR)

ABSTRACT: Comparative tests were carried out on kinetics of narmful im-
purities with the use of conventional and experimertal methocs
of structural steel smelting. The basic peculiarities of the
cxperimental technology which caused intensificaticn of smelt-
ing and reduced the. smelting time by one hour, included: de-
phosphorization during the emelting process; use of gaseous
oxygen; termination of smelting combined with oxidizing blow-
ing-through; reduced gquantity of bturning-out carbon; prelimi-
nary deoxidation with silico-mangenese and early additicn of
ferrosilicon plus coke dust, and ferrochrome; metal treatment

Card 1/3 by slag of the same metal at the moment of dischargs. Results

I RSl
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SOV/147-55-1-8/19

Metal Refining in Intensified Smelting of Structural Elec=ric Steel

of the tests were compared and the followinyg conclusions were
madet Dephosphorization did not depend on the wazicity of the
slag and on the temperature, whereas the ferroua oxide content
had a strong effect on phosphorus distribution between the
metal and the slag; due to metal treatmeni by slag of the same
metal, the desulfurization rate in the tast nathod was higher
than in the conventional technology; a strong effect of ferrous
oxide on the desulfurization coefficient in the ladle was ob-
gserved and therefore slag deoxidation prior %o the digcharge
was imperative. The decrease of burning-out carton did not
.increase the hydrogen content, -Freliminary deoxidation and
early addition of ferrosilicon dust caused speeded-up elimi-
nation of oxygen. Prior to the addition of agents with higher
reducing capacities than those of carbon, tne oxygen content
depends on the carbon content and, in the case of "12KhKZA"
steel on the silicon content. Mixing of the metal with the
slag caused a decrease of the oxygen content during the dis-
charge. The determination of non~retallic impurities was
carried out by Engineer S.N. Yeremenko, who atated that, in
spite of the shortened reduction time, in<enaified deoxidation
Card 2/3 created favorable conditions for eliminating impurities. The
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567/148-59-1-#/19
Metal Refining in Intensified Smelting of Struotural Electric Steel

mixture of the metal with the reducing slag had & positive
effect on the decrease of non-metailic impurities. The de-
scribed method ensures the production of high quallty metal.
The author presents graphs comparing changes of the impurity
content in experimental and conventicnal methods.

There are 135 graphs and 1 Soviet reference.

ASSOCTATIONS: Sibirskiy metallurgicheskiy inatitut (Siberhan Institute of
Metallurgy). Kuznetskiy metallurgicheskiy kombinat (Kuznetsk
Metallurgical Combine)

SUBMITTED: October 25, 1958

Card 3/3
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GLAZOV, A.N.; KOLYVANOV, A.D.

Industrial conference in the Kursk iagnetic Anomaly. Ietallurg
7 no.,i5-6 Ap 62, (MIRA 15:3)

1, Predsedatel! postoyanno deystvuyushchege prolzvodstvennogo
soveshchaniya na Kuznetskom retallurgicheskon kombinate (for
Glazov). R. Sekretar' posioyanno deystvuyushchego proizvodstvennogo
soveshchaniya na Kuznetskom metallurgicheskom kombinate (for
Kolyvanov).

(Kursk Magnetic Anomaly—Metallurgicul plantas)
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|ACCESSION NR: APLO19L7L 5,/0133/54/000/003/0229/0231

AUTHORS: Konovalov, K. N, (Engineer); Glazov, A. N. (Engineer); Danilov, P, Mo
(Enginear); Pashchenko, V. Ye. (Engineer) '

TITLE: The effect of ingot mold lubrication on the surface quality of stesl
1Xh18N9T .

SOURCE: Stal!, no. 3, 196k, 229-231

TOPIC TAGS: steol, 1KhlBN9T stainless ateol, steel melting, steel pouring, ingot
mold lubricant, oxidizing lubricant, reducing lubricant, avaporative lubricant,
refractory powder, slag powder, naphthalene, anthracens, patrolatun, lakoil
lubricant

ABSTRACT: The effect of ingot mold lubrication on the quality of the surface of
stainless steel ingots (1Xh18N9T) was studied experimesntally. The casts were
produced by both top- and bottom-pouring mathods, The results showed that the
addition of oxidizing or reducing powders to the usual lubricant did not eliminate
the formation of crust and of pitted surface, while evaporative lubricant applied
to cool molds decreased the number of pits but increased various defects associdted

) 'Ca'_rc! 1/2

.
' m.ﬂll_m :
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* ACCESSION NR: APLO1SL7L

with the formation of cruste 1t was also determined that the absence of lubricant
or the use of the refractory and slag powders as substitutes for lubricants
jncreased the number of scabs on the ingot surface, and that the presence of

- moisture or of organic matter in such powders increased the degree of surface
 pitting. Adding dry borax to the Wakoil" lubricant improved somewhat the surface
' quality, whereas using naphthalene, anthracens, and petrolatum asg lubricants
created reducing conditions during stcel pouring and resulted &n a uniform "ubile-
cating" layer of soot on the mold walls and produced a greatly improved genaral

- appearance of the ingot surface. Orig. arte. has: 3 figures.

ASSOCIATION: Kuznetskly metallurgicheskiy kombinut (Kuznetal: Matallurgical

Combine)
SUBMITTED: 00 DATE ACQ: 2PMarbl BCL: 00
. SUB CODE:s ML NO REF SOV: 003 * OTHER: 000
Cerd 2/2
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LEVIN, A.M.; GLAZOV, A.N.; VERSHININ, V.I

.; LANILOV, P.M.; PASHCHENKO, V.Ye,

Characteristics of the production of catalyzer steel with a low
addition content. Izv. vys. ucheb. zav.; chern, met, &

y

no,10:62-68 '65, (MIPA 18:9)

1. Sibirskiy metallurgicheskiy institut i Kuznetskiy netellurgi-
cheskly kombinat,
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GLAZOV, ALN., inzh.; DANILOYV, P.M,, kand, tekhu. nauk;

inzh.; MESTATS, V.I.. inzh.; PASECHENKO, V.7e , inzk,
ey ] .
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1. Kuznetskiy metallurglcheskiy komtinat
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INVENTOR: Levin, A. M.; Glazov, A. N.; Vershinin, V. I.3 Danilov, P. My R
Plekhanov,: Py 8.3 Pashc}’xenko. V. Yo.} I’.achinov. S. 5.3 Kugnetsovy, L. D.; Rabina, P.'Dy;
Levitskaya, T« T.; Tatarov, F. S.; Lipinekays, V. Pej Cherneyeva, 4. M.; Alekseyeva, 4.5.

ORG: none . |
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TITIE: Steel for manufacturing amnniansynthesia catalyzer.' Class 18, No. 1715:‘_7_1

[husufieron. Seowhe

'SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 12, 1965, 22
TOPIC TAGS: steel, ammonia, inorganic synthesis, catalysis

ABSTRACT: A steel for manufacturing ammonia synthesis catalyzers is distir'lguished
by an increased catalyzer activity and has the following chemlcal (:ompositlon:
001% c’ 1.0"‘20% Al, 0:05% m, 0.0(B% P, 0.0CB% S' 0.05% Cr, Oolmi Cu, 0005% Ni.
0.40% Si, balance--iron. [JPRS]

SUB CODEs - 11, 07 / SUBM DATE: none
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AUTHOR: Parkan, fa.D., poyarevich, V.Ya and Glazovr, A2.,
kngineers. =
DL . Non-8ynchronous connection uf power statlons. (Hesinkar- '
onnoye vklyucheniye elektrostunteiy)

PERIODICAL: '"Elektricheskiye Stantsii'  (Pover Slat tong), 197,
Vol.28, Ho.3, Dp. 44 - 46 (7.8.8.K,)

ABSPRACT: The use of automatic reclosure withous checking synchr- g
onism on single circuit lines fed from both ends cen greatly g
increase the reliability of power stations. Calculations of Rk
the currents that occur when generators are connected whilsg iR

e angles serve as crit- I

the voltages are out of phase by larg

eria of the applicability of automabic reclosure without s5yn-

ehronisation. Idmitations on automabic reclosurz often resuld

from particular conditions of tiue power stnuion and. calceul-

ations snowed that it could be agplisd without lizitation %o

only one power stution in five on a systew. iloweveT, vests L

nave siown that if the balance of resctive and power loads 1is LT

arintained in the separate parss of the power systenm the ‘

currents on reclosing are 4 - 18¢. less Hhan the ealculated b

values. ‘[he region of applicability of automatic reclosure £

can often be extended by takin. proper account of experimental ‘
Card 1/3  gata in this way. Often the frequency of neavily loaded i

systems does not fa1l as much as calculaticns night suggest 1

e I

S [ o R | ;
: A B G
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llon-synchronous connection of .cucr stat lons., (Zont,)

when the link is lout because tne .41 of frequency itself
causes loss of load. jhe article deseribes a S$eries of tests
that were carried out on a Lower System to ascertain whether
automatic reclosure without synchronisation could be applied,
The Irsnlts of the tests are tabulitod, Synchronism was re-
estab.ished in 1 - 5 seconds and tne numbor of cycles of asyn-
chronous unning was not greater than eipht,  The change of
frequency is illustrited in sraphs - the freguency was redored
from 44 c/s to normal in less than 2 sees.  About 40 asynchron-
ous switchings were made and prolonged asynchronous conditions,
longer thnan 20 Secs. were observed in enly two cases; these
unusual cases were thou ht to be due to the cendition of the
turbine governors. The operinents were repeated at othey
bower stations witp good results and it was slown that asynchr-
onous switching can Le ap.lied to all liresg of Lhe power system
connecting thermal power stations for al) practically vossible
conditions. Tt huyg accoxnlingly been inbroduesd on 11 lines
except those leadin:: to nydro-clectric vower stetions.

It is concluded that inp analysing the p03sibility of applying
automutic reclosure local condition: st be taken into account.
The magnitudes of loads and their distribution ip the system
largely govern. the nuture of the processes that occur on

20002-2"
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Non-synchronous connection of powver stations. (Con%,)

reclosure and the rapidisy wita which Synchronism is re-estab-
lished. At large overload, effect associ:ted witk voltege drop
have a marked effect on the reduction of Trequency. ‘fhe region
of applic:tion of automatic reclosure may be extended by making
experimental deternin:tions of current valuies or aubomabic
reclosure.

There are 3 fifures,
AVAILABIE: Library of Congress
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ACCESSION NR: RT4010695 | 8/2601/63/000/017/0111/0118

AUTHOR: Glazov, A. P.; Ly*sak, L. I.; Tikhonov, L. V.; Khazanov, M. 8.

TITLE: Investigation of changes In the fine crystalline structure of alloy ZhB-6K during
thermal fatigue

SOURCE: AN UkrRSR. Insty*tut metalofizy*ky*. Sbornlk nauchny“kh trudov, no. 17,
1963. Voprosy* fiziki metallov { metallovedeniya, 111-119

TYPIC TAGS: thermal fatigue, turbine, turbine blade, thermal stress, macro deformation,
microdeformation, roentgenography, cracking, elasticity, alloy Zhs-6K, alloy crystal
structure

ADSTRACT: Thermal fatigue s ono of the basic factors leading to breakago of gas

turbine blades. Continuous, cyclic, thermal loads when starting, stopplng, or changing
operating conditions sharply decrease the durability of the blades. During the proceas of
cyclic thermal loading cracks usually appoar in the surface layers of the blades and
quickly lead to breakage. It is usually agreed that thermal strows Ls the most important
factor occurring in processes without fixed thermal influencos. Tharmal ntress surface is

Card 1/3
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greatest on the layers; henco structural changes are more avident there. During the load—
ing proccss an accumulation ol elastic macrodeformations takes place leading to the
formation of cracks. In this study the blades of a gasturbine were investigated by an X-ray
(roentgenographic) methed; the blades were tested for thermal stability in. conditions
maximally approaching working conditions with regpuct Lo tomperatire and speed of the gas
glream. X-ray cxaminations of the blades were made before aad after the appuarance of
eracks. Roealygenographic investigation of the hard solution on the garface layers wis
conducted in a ionization unit URS-501 which aulomatically registored the diffused
radiation.  The resuits showed that congiderable structural changes oceur during cyclic,
thermal loading only on the surface layers of blades with thickness 0. 0% - & 10 mm.
Noticeable changes occur with a relatively low number of thermocycles (about 100). Wity
further increase in the number of thermocycles structural changes do not occur either
before or after the formation of cracks. Further, with an incrensge in the number of
thermocycles, the zone of cohoront diffugion first inoreases frorn an initial 3. 10 6 em to

a magnitude of 10~3 mm and then decroases o 3.10-0 cm, after which cracks npoear. In
plades with ornoka the dimonslions of the area of cohorent diffusion iy 1074 em, During
cyclic thermal Yoading of blades no noticeable ncoumulation of elasiic maero aw wleras
deformations occurs in gurface layors as compared with thelr initial state. At the same

Car_d 2/3
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time, before the formation of a crack, inwensive accumulation of plastic deformations
is noticeable in the zones of the formation of the crack, accompanied by an lucrease in the
density (closeness) of dislocation. Orig.art. has: 6 figuros.

ASSOCIATION: Inaty*tut Metaloflzy*ky* AN UkrRSR (Inatitute of Metallurglcal Physica

AN UkrRSR) f
SUBMITTED: 00 DATE ACQ: 31JanG4 ENCL: 00
SUB CODE: MM, PR NO REF 8OV: 012 ' OTHER: 000
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. ACCESSION NR: AT4042834 $/2601/64/000/018/0060/0068

. AUTHOR: Glazov, A.P. Tikhonov, L. V.; Khazanov,M. B,

TITLE: Radiographic study of the surface of turbine blades tosted for heat resistance

SOURCE: AN UkrSSR. Institut metallofiziki. Shornik nauchny*lh rabot, no. 18, 1964.
" Voprosy* fiziki mctallov i metallovedeniya (Problems in the physics of metals and physical
- metallurgy), 60-68

‘ TOPIC TAGS:" gas turbine, gas turbine blade, turbine blade heat resistance, turbine blade
' gurface crack, blade surface radiography, narrow beam method, surface oxlde {ilm effect,
' microcrystalline transition layer, mosiac structure, siructural disorientation,

ABSTRACT: The size of mosaic structure fragments, the disorientation of adjacent
fragments and a parameter characterizing the conceatration heterogeneity of the &-solid X
golution in various sectors of the surface of zas turbino blades tested for heat resistance
‘were determined by x-ray using a narrow beam with 1ow angular divergeace. The ir-
‘rodiated area and volume were 1,57 mm? and 7. 85 1076 cm?, respectively, The average
‘divergenco was 12, 5+ 10~ -3 radians. The methodology is given in detail, The results indi-
ffo‘r‘a‘ no1/2
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cate the presence of a thin microcrystalline Ltransition layer down the length of the blades
prior Lo and after formation of cracks. It is concludedthat the surface oxide film plays a signifi- +
‘cant part in structural changes resulting in crack formation, The study confirmed results of
provious similar studics by othor Soviect writers and tho authors suggest that studios of din-

. location defects and vacancies in the surface layers can yield valuable information on factors
governing thermal fatigue of turbino blades. Orig, art. has: 4 graphs, 5 microphotos
"and 8 formulas,

v ‘ASSOCIATION: Institut metallofiziki AN UkrSSR (Melallophysica Tnsliluto, AN UkrSSR)
SUBMITTED: 21Mar6s o ENCL: 00

' SUB CODE: PR, MM NOREF 80V: 002 OTHER: 003
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ACC NR: ATG0L0581 (N) SOURCE CODE: un/oooo/s!s/000/006/0153/0159}3
'AUTHOR: _Glazov, A. P.; Tikhonov, L. V. H]
: e S A b 8 o+

“ORG: Institute of Physics of Metals,AN UkeSSR (Ingtitut mataltofizlki AN UkrSSR) ;

TITLE: _ggystallostructura])gﬂlanges due to perisiic thermal loading in the surface

‘layer of guide vanes%?ade from ZhS-6K alloy

iSOURCE: AN UkrSSR. Mekhanizm plasticheskoy deformatsii metallov (Mechanism of the
iplastic deformation of metals). Kiev, Naukova dumkz, 1965, 153-160

TOPIC TAGS: cyclic test, thermal fatigue, guide vane, crystal structure, plastic
-deformation

"ABSTRACT: The paper is a continuaticn of a previous work (G1
L. V., Khazanov, M. S., uproblems in the Physics and Science of Metals, 18", Izd-~vo :
AN UkrSSR, Kiev, 1964) based on improved methods. MNore accumite experimental data |-
rare given and a number of generalizations are made. Guide vanes made from ZhS-6K |
alloy were subjected to thermocyclic treatment on a special installation with the ‘
.following parameters: maximum temperature--800°C, minimum tau@erature——u00°c,‘timei

azov, h. P., Tikhomov,

‘Card 1/3
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‘of a cycle--120 seconds. The modifications made in the »-ray method used in the
‘previous work are described. Three blades were studied subjected to 300, 560 and
'600 cycles. It is found that a periodically changing temperature field causes irre-
.versible processes resulting in considerable structural and phase transformations
which gradually accumulate and reduce the resistance of the material to alternating
thermal stresses, resulting in final destruction. The greatest structural and phase
"transformations in ZhS-6K alloy occur in a thin surface layer of the turbine blade
.(0.05-0.1 mm deep), which is due to the distribution of thermal stresses through the
‘cross section of the blade and to the effect of the aggressive high-teuperature gas:
stream. Thus the state of the suzs ce layer determines the thermal fatigue strength
of the blades. The thermal fatig Qprocess may be divided into two successive
stages: 1. (up to approximately 100 cycles) a reduction in the flaw density of the
crystal structure in the surface layer accompanied by softeningj 2. (beginning at a!
‘number of cycles which is strongly dependent on the maximum temperaturs) accumula- '
tion of defects in the crystal structure and formation of cracks, The processes
which take place in the material during both stages are closaly associated with the
initiai structure of the surface layer. The physical and chemical changes which
take place in the surface layer are discussed. The plastic deformaticn which takes
place during the second stage does not increase the overall mawro- and microelastic

Card 2/3 -
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deformation in the surface layer as compared to its initial state. A characteristic
feature of crystallostructural changes during cperation of guide vanes is irregular-
ity in the state of the surface layer in various sections of the QQSQQﬁﬁ;This is due
to differences in temperature conditions. The greatest structural changes are ob-
served at approximately the middle of the blade cn the concave sida toward the in-
take edge. Thermal fatigue cracks are observed in this region as a rule. This .in-
dicates that crack formation in the blades is directly associated with plastic ef-
fects in the softened surface layer due to periodic thermocyclic stresses. The
strong localized irregularity in surface deformation is visible from grain to grain
and within the confines of a single grain. The greatest structural changes during
thermocyclic treatment occur in grains with considerable structural defects. Inter-
granular boundaries of complex configuration may serve as strass concentrators and
thus are potential sites of crack formations. The structural irregularity of the
‘alloy from grain to grain has a considerable effect on thermal fatigue in causing
localized plastic deformation accompanied by concentration of stresset in both in-
tercrystalline and transcrystalline fracture. Orig. art. has: 2 figures, 1 table. | ..

SUB CODE: 11,20/ SUBM DATE: 260ct64/ ORIG REF: 009/ OTH REF: 0G0
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TOKMAKOV, P.P.; GLAZOV, A.V.;

Origin of the unﬁsu.al forn of qx}artz “‘,ehbles"';rox th
of the Southern Urals, Trudy Iohi no. 0:62-65 .
(Ural Mountaine--Quartz)
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Genetic classification of crystalliferous deposlts. (MIRA 14:4)
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GLAZOY, D.X,, insh.
i Gyroflywheel locomotives and the possibility of using then ig
Kuznebok Basin Mines. lzv. vys. ucheb, zav,; sor, zhur. no.o:
145-253 '6l. (IR 15:5)

1. Kemerovskiy gornyy Lagtitut. hekerewdovens wal:droy gornylh
pachin Kemerovskego gornoge instihut&q.

(Kuznetsk Easir ~Mine railronds)
(Gygroscopic irsbtruments)
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[Mochanized lines In swall 1ot piretne ,r] Makhnnizirovan-
nye potochnye linii v melkoseriinon (L".Jl ttve . Mockva,
Mashgiz, 1963, 76 p. (IR 17:3)
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