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Weak Magnetic ‘nisotropy at lLow Temperatures

PERIODICALY 2Zhurnal eksperimentaltnoy i teoreticheskoy fiziki, 1960,
VO].. 58’ NO. 4. ppc 1255 - 1?62

TPEXT: A. A. Akhiyezer, V. Bar'yakhtar, and 5. Peletminskiy (r .. 1)
developed a general theory of the relaxation of the magnetic moment in
ferrodielectrics, which is based upon the fect that two kinds of inter-
action occur between the spin waves: A strong exchange interaction and a
weak relativistic interaction (magnetic dipole interaction and inter-
action due to magnetic anisotropy). Netails concerning these reactions
are discussed by way of intrcduction. Many ferrites which may be con-
sidered to be dielectrica at low temperatures, have a complex magnetic
struocture, i.e. they have several magnetic sublattices. The consequence
is that, besides the low-frequency (activation-leas) branch in the
mignetic cnergy spectrum also high-frequency branches (vith high

Card 1/3

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2"



"APPROVED FOR RELEASE: 03/14/2001

CIA-RDP86-00513R001858110005-2

RS R T HER AT B o SR

83735

The Theory of Relaxation Processes in Ferro- +/c56/60/058/004/028/048
dielectrics With #eak Magnetic inisotrcpy at B:06/B056
Low Temperatures

activation energiea) ocour. The contributions of theoe branches to the
thermodynamic and kinetic properties are at low temperatures exponentially
small. An analysis shows that the interaction between the low-frequency

apin woves due to energy exchange between the sublattices of the same

order is similar to the relativistioc interaction describing the reciprocal
scattering of spin waves. Thus, the magnetic structure may be neglected

when investigating the relaxation processes in ferrodielectrice with low
anisotropy. The ferrodielectrics, for which the relaxation of the magnet-

ic moment and the leveling of spin and lattice temperature is investi- b}(
gnted here, are in a weak magnetic field. Eatablishment of the )
equilibrium of the magnetic moment with respect to value and direction is
due to magnetic dipole interaction, with the absolute value of the

magnetic moment coinciding as to order of magnitude with the time of
rotation of the magnetic moment toward equilibrium direction. 21lso the
leveling time of spins and of the jattice are calculated. In an appendix

a ferrodielectric having two magnetic .-ublattices is studied. Finally,

the authors thank A. I. Akhiyezer for his advice, and M. 1. Kaganov and

V. M. Tsukernik for discussionas. There are 9 references: 6 Soviet and

Card 2/3

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2"



"APPROVED FOR RELEASE: 03/14/2002].

i R e R R

83735
The Theory of Relaxation Processes in Ferro- 8/056/60/038/004/028/045
56

dielectrics With Weak Magnetic Anisotropy at B006/B0
Low Temperatures

2 Us.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSH

(Institute of Physics and Technology of the Academy of

Sciences, Ukrainskaya SSR

SUBMITTED: November 4, 1959

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2

2 £

277 St
P T

DIUSE Py T SN T S

BAR'YAKHTAR, V.G.; URUSHADZE, G.I)

Scattering of spinor waves ard phonons on impurities in ferrodi-
electrics. Zhur, eksp., i teor, fiz, 39 no.,2:355-361 Ag '60,
(MIRA 13:9)

1. Piziko-tekhnicheskiy institut Alkmdemil nauk Ukrainskoy S8SR,
(Yerroelectric substances) (Scattering (Physics))

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2

T O SR . £ R IFRELT 7 LT TR BRI SAR ENR AT A wE P A RS SN B

PE

83767

g 155,193) S(055/80/0%/003/620/0%3
V4300 (16353 1136,/
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TITLE: Relaxation of the Magnetic Moment in an Antiferromagnetic

Dielectric??

PERIODICAL: Zhurnal eksperimental'noy i tecreticheskoy fiziki, 1960,
Vol. 39, No. 3(9), pp. 680-683

TEX?: The present paper deals with the relaxation of ihe magnetic moment

in a dielectric in the special case where the external magnetic field and :
the magnetic moment of the body are perpendicular to the crystal axis U>(
(z-axis). When a magnetic field is applied, the magnetic moments of the
sublattices start turning into the direction of the crystal axis, and

the magnetic moment existing at the instant of application disappears.

The author now wanted to determine the relaxation time of this process.

As the non-equilibrium value of this magnetic moment depends on the number
of spin waves with a momentum k = 0, the relaxation time of the magnetic
moment, found by the author, determines the order of magnitude of the

line width of the homogeneous antiferromagnetic resonance. As the exchange
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interaction Hamiltonian commutes with the total magnetic moment of the
body, it is not able to change the occurring non-equilibrium magnetic
moment. The magnetic moment of the body is changed as a result of the
weak relativistic interaction. If the dispersion law of spin waves in
antiferromagnetic dielectrics

£, (k) = i Y2y[s + (a - a,,)k?] [t + (n/y)sine,] (where 0, is the
angle between the z-axis and the wave vector ﬁ; the upper and the lower
signs correspond to the two energy branches whose distance is AE ~ uM;
a, a12v and y are exchange interaction constants; f is the magnetic

anisotropy constant; M i8 the magnetic moment for saturation in the sub-
lattice; y is the Bohr magneton) is valid, one cbtains the following

2,2 4.
B0 k7
relation:

e (oE ~ 13J(T). Here - € /T
% 4n57506(a~a12)3TH ' f o’

0 = uM/T, and J(T} is a complex expressicn which is defined by (16).
For T »»(ﬁuMGc)1/2 (which corresponds to f & ') the expression for J(T)
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is largely simplified, Then,one obtains an expression for 1/t , which ig

acourate up to one numerical factor of the order of one: %wv 32 %#-%M gL .
0 c ¢

The author thanks A, I. Akhiyezer and V. g. Bar'yakhtar for suggesting

the topic and for discussions., There are 3 references: 2 Soviet and 1 Us.
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AUTHOR : Urushadze, #.1.

TITLE: Thermal conductivity of antiferromagnetics at low
temperatures

PERIODICAL: Ukrayins'kyy fizichnyy zhurnal, v, 6, no. 1, 1961,
34-39

TEXT: The author calculates the temperature dependence of the
thermal conductivity of an antiferromagnetic dielectric in two
cases: 8> 6p and 6c < 8p (6; is the Curie temperature and Op is

the Debye temperature). The Hamiltonian of an gntiferr magneti

dielectric is the sum of three terms: 6 H. = H(88) 4 H(Pp) + H(sp
where the operators H(88) H(sp) and H(PP) have the following form:
. - Iy 2
#(s8) .lesapq g.;l? %*_;_:1 4y MM, + g My + M7y + M3, + ng)] av (1)
n(sp) Mp QMg 2Mp 3Mg )

-Sapq x1 oxk ik T 3%i axy o) 9V )

gﬁzg)l;ss (3pv? + Asjamvsiinn + ziklmpq“ik“lm“pq) av. 3
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Here Mp is the magnetic moment density of the p-th sublattice (it ig
assumed that there are two magnetic sublattices in the antiferromag-
netic, so that p = 1 or 2); Xpqr ¥ Spq are constants of exchange
origin; P is the magnetic anisotropy constant; ujy is the deforma-
tion tensor; u is the displacement vector; F is tgie density of mat-
ter; Ajkip 18 the tensor which gives the elastic interaction be.

tween atoms; ®iy ngp is the tensor which represents anharmonic vib-
rations of atoms. Bour operators are introduced: cf: and cp, which

represeny crestion and annihilation of a spin wave with a momentym
k, and bks and bks’ which represent creation apd annihilation of a

phonon with a momentum k and a polarization s. These operators are
used to rewrite the initial Hamiltonian. Further operators introd-
uced represent a) the scattering of spin waves by spin waves and
coalescence of three spin waves into one, as well as splitting of
one spin wave into three: b) the processes of absorption of two spin
waves and emission of one phonon, emission of a spin wave and a
phonon accomganied by absorption of a spin wave, and the reverse

processes; c) the processes of coalescence of two phonions into one
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and of splitting one phonon into two. ‘The author eventually obtains
° ,

Sng = np (ng +1) 5
SNKs - Nl(()s(Ngs + 1) TK
4
g:_2°5 85C2 l‘__-,’ ‘)(-g.p.
sr%' P op) € T VT ecyn o (21)

218 8ra2 [T _\2 -0D
- )" 3329 BYca '—) emTx
g - 3°% (ec T 9T T» (B-4M.00)%

(12)

339 opad <9Q> T) :
. T 9 gt res o AM:-80)7
with which he can find the heat flow in an antiferromagnetic dielec

tric:
\ I
S = ;Ekvgénk + FR; ’;/wkSCKs o NKG
8
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Comparing this result with

S = - xVyT
he finds the following expression for the thermal conductivity of
an antiferromagnetic with 0c > 6p (A Fey05. Gasb, NiO0):

3.2 6 x50
K b 4 055 _C_‘_ BE_E (I_) e T (23)
a2 6p ep
For antiferromagnetics with 6p > O¢ (Coul . FeCly, VCls) he obtains

S

x=1{5a oc/ ¢ T L» (8 .uM.00)2 20
2 5
o2 (g%) (%) ef5f T <« (B .1M.00)%

The above expressions show that for materials with 8¢ »? 6p the heat

flow is due to phonons and Eq. (23) is identical with the conduct-
ivity obtained by 0.I. Akhiyezer (Ref, 5: ZhEIF, 10, 1934, 1940).
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In conclusion, the author thanks 0.1. Akhiyezer and V.H. Bar'yakht-
ar for their advice and discussions. There are 5 references: 3
Soviet-bloc and 2 non-Soviet-bloc,
ASSOCIATION;: Fizyko‘tekhnichnyy instytut AN URSR, Kharkiv (Phy- 7
. sico-Technical Institute, ag§ UKrSSR, Khar'kov)
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AUTHOR: Urushadze, G, I.
C—.

TITLE: ' Theory of the thermal cenductivity of antiferrompgnetics at
low temperaturce

PERIODICAL; Fizilka tverigo tela, v. 4, no. 2, 1962, 350-356

TEXT: In a previous paper (UFZh, 6, 1, 32, 1961) the author studied the
heat conduction mechanism in pure antﬁferromugnutic dielecirics (spinwave-
spinwave scattering, decay of one spinwave into three, decay of phonon
into two). Now the effect of impurities (spinwave and phonon scattering
from impurity centers) on this mechanism is studied for a cubic antiferro-
magr.etic lattice containing dia- and puramagnetic impurity atoms, The
Hamiltonian of thig System can be composed of.Lo, for energy exchange in

the ideal antiferromagnetic and yint for the intoranction of gpinwnven and

phonons with fmpurities:

A
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Ho=— D/ RS8N 02k N Al w) vt
R " n o
.

¥
' ”‘M:uglllgl j! (Rlu)sasn— E E ./Iz(Ru) S,C,, -+

nCli=

N
+ > STADR,)— ADR,)] UiUt-v-5 N am, 02,

n(CB =1

W2

characterize elastic interaction between the atoms, U is bx/
the vector of displacement of atoms from equilibrium position, Amr iag the
mass difference between original and impurity atoms at the n-th site,
- — -— — -

Ve -, - 1 rral = - g >
J1\ 0 and J12 are exchange integrals, Rln Rl Rn’ S, and g, are the
spins of th: criginal and the impurity atoms at the l-th and n-th sites.
Spinwaves and phonons are introduced and 7 = {0 + Rint ls rewritten uwaing
production and annihilation operators and taking account of the magnetic
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xo_=.'k_‘ 251"'1. Ck—l—%: fw)"b"b':. ,

anisotropy in Kb:

) ,
Kt ‘—‘%4, Py U Upetrey, + ig':. ¥ isen, Uy Uk""f‘—‘wa,“"
sk = p‘ Vf/}+H3 ((Ik)z, _’—fg 7' v’b+b (2)
4

2 2
= 2(J /}L y Hy = 2pJ /a,ll»z‘. =#cria the
k’ bP s bF
v v
rators of spinwaves and phonons;

jt - Bohr's magneton, H
ehergy of a phonon with momentum f and polarization v°
] k,

are the production and annihilation ope
Uk otV C*, where UE and Vﬁ are the Bogolyubov amplitudes.

ap =

1{A, —e()h
“M2”“=7[2m ];Azh
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=4 N s ke my 2 e O ek
'bkk'—'_N"" 2 kk(’ it "')-’-‘T 2 o;e f(k k"ﬂ,
n(C B, nCh
difia [ h\h X o t,
Wiy, == — -2 (—~) Zq' et ikt Ry)
' h n Vs '
N " n(Ch w/'
N -i(k-k" R
1/2 ¢y, !%5;-8 i(k-k"R)
" nlB
In this representation %int describes spinwave scattering from dia- and

'F, £ 3 O,

e
| f 1
14 vV A% i v t

;
yi/2
y! _m )

paramagnetic impurities, spinwave decay into spinwave plus pheonon and elso
phonon - impurity scattering. The heat flow is calculated as usual, by
determining the additions to the equilibrium distribution functions of
spinwaves and phonons. The relations obtained are used to calculate the
spin-component of the heat-conduction coefficient; for diamagnetic im-
purities:

o 10 i (Bt (et pg

ald
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and for paramagnetic impurities:

,"’EF (77;)’

me2 (0 ) 0y
hat, (/ T 00<T<j|8.
Go is the Debye temperature. The phonon component is given by

= "

8
L e e T g,
for diamagnetic impurities (J >0 ) and

~ 2 -I /’j'./'. _Il 'h
= ’:::P(jl;) —U,F—%' (ﬁ n‘J) <T<~jlsl

for paramagnetic impurities (J1<’, 90) or
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if J1?'9°. As may be seen, the heat conduction coefficient is highly

dependent on the kind or impurity. a. I. Akhiyezer, A, S, Borovik-Romanov
and V. G. Bar'yakhtar are thanked for discussions., J. Pomeranchuk

(Journ. Phys. USSR, 6, 247, 1942) is mentioned, There are 13 references:
10 Soviet and 3 non-Soviet. The two references to English-language
publications read as follows: 1. Ziman. Proc. Phys. Soc. 69, 940, 1952;
P. Klemens., Proc. Roy. Soec. 208, 108, 1951,

ASSOCIATION: Ingtitut kibernetiki AN Gruz.SSR Tbilisi (Institute of
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TITLE; © Theory of sound absorption in ferromagnetics at low tempera-

T ) tures

Y

no. 1, 1965, 258 - 260 . }

-
TEXT: The effeots of paramagnetic impurities on sound absorption in a ferro- \f
magnetic dieleotrio are studied. Whereas in an ideal dig¢leotrio only ex-
change interactions between the spin waves and relativistio interactions
8pin wave splitting) affect sound abeorption, in a dielectric with para-
magnetio impurities an exchange intsraction between spin waves and impuri-
ties (ooncantration&) will be poasible also. In this case the kinetio

equation for the number of apin waves, nk- L g){n} + L( ){ n} + L&r){n}, has

" three components, thess being the collision 1ntegrals for the three possibile

ities of interactions. The temperature and concentration dependence of

- these components is investigated., For the effect caused by the paramagnetio

impurities
Card 1/} '
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¢ Theory of sound absorptioh in...
LE {n} = ’21;‘ kz | Puc, [* [{te, + 1) g, ~ 1, (g, -+ 1)1 8 (Bx, —81)y
: o, it

‘ 2.‘. .
Q=S 1{ky — k) R @
; ke = 3y Z exp[— ( } Shanel ‘l) alh .

mcp .

- (of. ZhETF, 39, 355, 1960); the sites p are those among m that are ocoupied .
by the paramagnetic atoms, N is the total number of atoms,' J12 the .exohanga-'"
" integral and ¢ the spin of the paramagnetic atom. The mean relaxation ,finé

7 are.

"1 (Jua)“ T\ 1 8c/7T
e (i) (s

@

' 06 is the Curie tempAerature, m
[ ~moment. For T<<Qc(§1/2J126/Gc)4/7, 1(§)<< <(e) and for g»(PM/Jma)z.. .

Bohr's magneton and M the saturation magnetvi.o
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AUTHOR: Urushadze, G. I. | 3 Tyl

ORG: Institﬂ%e of Physics, Academy of Sciences,Oeorgian SSR . \jﬁ? .
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§ - TITLE: Contribution to the theory of absorption of sound in .
s current-carrying superconductore

SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 50,
no. 2, 1966, 4ok- 2410 ‘

TOPIC TAGS: sound absorption, superconduct1v1ty, paramagnetic
absorption, temperature dependence, electron interaction, Green
function

.| ABSTRACT: The quantum fleld theory methods developed by Abrikosov .|_- [BH
‘and Gorkov (ZhETF v. 39, 1781, 1960 and elsewhere) are used to in- K
vestigate sound absorption in current-carrying impurity superoon- N
ductors. The purpose of the investigation is to determine the con- | _-
ditions under which superconductivity can be! deetroyed by a flow of .| JAOE
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pnrent,,in analogy with thé effect of parahaépétiéﬁ}mpuritiea. Ex€?
; of sound abaorption as
functions of the temperature, the Fermi momentumg(pd), and- the pair-
‘Velocity {vy), since the product of the:laSt quaht1t1¢§~determinesmg
‘the current flow in the sample. The caloculation is based on ax -
:ing the interaction between the aound field;andgthgﬂg;ectrone;1n R
}*Hamiltonian form and ‘determining the energy ‘absorption density in
.|, terms. of the appropriate Greents functions. The calculations show -/
Ahat in the superconducting phase there:exiﬂts”ajrange“Of_e = PgVg- -
‘for which the éﬁergy,gap'disappearsm,]The author thanke -A. A.

Abrikosov for interest in the work and’ seful remarks.’ . Orig. art, .| 1
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URUSHADZE, G.K.

22568 Urushadze, G.K, Effreltivnost! Torfonauoznykh Kom-ostov Podenai
I Tsitrusovye Kul'tury, Trudy Gruz S.-Kh In-ta lm. Beriya, T. xx,
1549, S, 177-€c-Bibliogr: 22 lazv.
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SARISHVILI, I.F.; @SHLDZIE, _,G.K‘:; SALIYEVA, N.V.
g Ase ..é‘ﬂ 35’%

Using fertilizers for corn. Pochvovedenie no.12:38-47 D '56. {
(MLBA 10:2)

1. Sel'skokhozyaystvennyy institut Gruzii, Kafedra agrokhimii.
(Corn (Maize)) (Fertilizers and manures)
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URUSHADZE, Igor' Apollonovich
Iaxov Nikoladze. Tbilisi, Zaria Vostoka, 1958, 87 P

(MIRA 13:4)
(Nikoladze, Iikov Ivanovich, 1876-1951)
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KOrOLEV, Dmitriy Amosovich; CHEKAN, Lev Ivanovich; DENSHCHIKOV,
Mikhail Tikhonovich; ZAZIINAYA, M.V., retsenzent; WLUISHADTE,
~M.G., retsenzent; MALCHENKO, A,L., prof., spetsred.;
KOVALEVSKAYA, A.I., red.; SOKOLOVA, I.A., tekln. red.

[Technology of the production of soft drinks]Tekhnologiia bez-
alkogol'nykh napitkov, Moskva, Pishchepromizdat, 1962, 514 p.
(MIRA 15:11)
(Soft drinks)
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URUSHADZE, M.I.; DEMURISHVILI, N.V., kand. tekhn, nauk, starshiy nauchnyy
sotrudnik

Mechanization of the unloading of bleached cotton fibera from
the tank, Tekst. prom. 23 no.10:36-39 0 '63, (MIRA 17:1)

l; Rukovoditel! otdela avtomatizatsii i mekhanizatsii
Nauchno-issledovatel!skogo instituta tekstil'noy promyshlen- ~
nosti (NIITekstil'prom) Soveta narodnogo khozyaystva

Gruzinskoy SSR (for Urushadze). 2. Nauchno-issledovatel'skiy

institut tekstil'noy promyshlennosti Soveta narodnogo

khozyaystva Gruzinskoy SSR (for Demurishvili),
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DADIANI, B. N.; URUSHADZR, M. Sh.
e LSRN S
Comparative evaluation of various therapeutic technique in taeniasis.
Med. paraz. i pargr. bol. 20 noi4:306-308. 0-D 155, (MIRA 9:1)

l. Is kafedry epidemiologii s meditsinskoy parazitologlyey
Tbillsskogo instituta usovershenstvovaniya vrachey (dir. instituta
- prof. G.R. Zundadze, zav. kafedray - prof. N. 0. Kamalov)
(TAPBNORN INFECTION, therapy
comparison of various methods)
(ANTHBIMINTICS, therapeutic use,
taeniasis, comparison of various drugs)
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URUSHADZE, T. Ya. Cand Med Sci -- (dies) "On the Proglem of
cyateri~or
Resection for Elimination Purposes With Regard to Lnn:ﬂeated,and

tncte fopt—
Gomp&eﬁNylcers. Thilisi, 1957. 13 pp 21 cm. (Tbilisi State

Medical Inst), 200 copies (KL, 25-57, 119)
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URUSHADZM, T.Ya,

Three cases of diaphragmsl hernia, Nov.,khir.sarkh. no.4:80
J1-Ag 157, (MIRA 10:11)

1, Thilisnskyy meditsinskoy institut
(DIAPHRAGM--HERNIA)
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Abs Jour + Ref Zhur - Bioli, Fo U, 1958, 15823

Author + U.D. Urushadze
. o
Inst s+ The All-Union geientific Rescorch Institute for Tea ond
Subtropical culturese.
Title . The Growth and Development of Young Lemon Plants with

pifferent Methods of Soil Mnintenance in the Sptces
Between the Rows.

(Rost 1 razvitiye molodnykh resteniy limona pri raznykh
gposobakh soderzhaniyas pochvy Vv mez.hdurynd'ya.kh.)

Orig Pub . Byul. Vses. n.=l. {n-to chaya i subtrop. ul'tur, 1956,
Yo 4, 55-Tt.

Abstract . At the Experimento.l Base of the All-Union Seientific
Resecarch Institute for Ten and gubtropicel Culturcs
three years vwere spent 1in the study of the developrent

Card 1/2
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URUSHADZE, U. D. Cand Agr. Sci -- (diss) "The Growth and ‘
/r Ll

Development of Young; E‘;u;m Plants Q Various Soil Content®in.dhke
Row> Spesdens®," Tbilisi, 1957, 15 pp 22 cm. (Min of XEETEREX®Y
Agriculture USSR, Georgian Order of Labor Red Banner Agricultural
Inst), 100 copies (XL, 18-57, 97)
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and A. G. Natradze. Russ. 41,182, Jan. 31, 1835,
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PAKHALUYRY, Donstantin Mikhaylovich; gggmmvl Konstantin Vasil'yevich;

POLSTYKH, 7.5., redaktor; KEL . SR U T ROVALENKO, X.I.,
tekhnicheskikh redaktor

[Heating furnace welder)] Svarshchik nagrevatel!nykh pechei. Sverd-

lovek, Gos. nauchno-tekhn. 1zd-vo lit-ry po chernol i tavetnol

netallurgii, Sverdlovskoe otd-nie, 195%. 183 p. ~ (MLRA 8:6)
(Furnacee~-Welding)
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DOLGOLENEO, Pavel Valer'yanovich, kandidat tekhnicheskikh nauk, dotsent;
RUSEYEIN, Boris Petrovich, dotsent; OSIPOVICH,F.A., redaktor;
oM, reteenzent; POKROVSK1Y,D.D., retsenzent; B!‘GICHBVA.

£

H.N., tekhnicheskiy redaktor

[Pechnology of marine engine cons truction] Tekhnologiia sudo-

vogo mashinostroeniia, Moskva, Izd-vo "Rechnol transport,® 1955.
373 p. (MLRA 9:2)

(Marine engineering)
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POLAND/Chemical Technology - Chemical Products and Thelir

Application. Wood Chemistry Products. Hydrolysis Industry
Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 2663
Author  : Iruskl Zbigniew
Inst : (dansk Polytechnic

Title : Investigation of the Possibilities of Decolorization of
Domestic Extraction Rosin.

Orig Pub Zesz. nauk. Politechn. gdansk., 1957, No 7, 29-46

Abstract It is shown that the most effective physico-chemical
method of decolorization of rosin is a treatment of its
solutions with activated charcoal. The suitebility of
domesrically produced charcoal varieties, for this
purposge, is noted.
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ROZMEJ, Zbignisw; WYBINSKI, Stanislaw; URUSKI, Zbigniew
Investigations on the sorption of uranium on p;ata. Nukleonika
5 ﬂ0.10!661-670 '60.

1. Politechnika Gdanska, Gdansk, Katedra Technologil Chemicanej
Drawna 1 Torfu
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VOSTROKNUTOV, Ye.G.; BODAK, N.M.; URUSOV, A.A.

N¥ew equipment in the tire repair industry. Kauch.i rez. 19 no.12:
13-18 D ‘60. (MIRA 13:12)

1. Nauchro-issledovatel'skly institut shinnoy promyshlennosti.
(Tires, Rubber)
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URUSOV, A.I., redaktor; SACHEVA, A.I., tekhnichesicly redaktor;
TEAMENOYR Z 4., tekhnicheskiy redaktor,

[Topic plan for books to be published by "Medgiz" during 1956]
Tematicheskii plan vypuska izdanii Medgiza na 1956 g. Moskva,
Gos.1sd-vo meditsinskoi 1it-ry, 1955. 122 p, (MLRA 8:12)

1. Russia (1923- U.S.S.R.) Ministerstvo sdravookhraneniya.
(BIBLIOGRAPHY---MEDICINE)
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URUSOY, A. P.

Collective experiments in the Central Chernozem Oblast in 1927-28. Voronezh, Kommuna,

1929, 88 p,

SShl 5 RIUT
M. N., jt. au. II, Voronizh, Russia. Yoronexhskaia oblastnaia sel'skokhozizistvennaia
opytnaia stantsiia,
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AUTHOR: Uﬁz;ﬂuqov&‘k.v. , Director of the Geologlcal and Prospecting Office
e he SEAITHgradneftegazrazvedka Trust

TITLE: Structural Drilling Crews Need Living Quarters (strusburnomu bureniyu
nuzhno obustroystvo)

PERIODICAL: Neftyanik, 1958, Nr 6, pp 9-11 (USSR)

ABSTRACT: The search for petroleum or gas usually begins with structural drill-
ing. Since the structural drilling crevw has to move very often from one place
to~another, the problem of accomodating its members calls for special con-
gideration. In the Stalingred region where prospecting 1is rapidly increasing,

ulated centers were partly ruined during the last war, the problem
of housing is particularly acute. The lack of accomodations in this region
wes responsible for an excessive labor turnover. Drilling teams engaged in
prospecting operations were scattered over & large territoyy. However, between
1954 and 1955 structural drilling activities were concentrated in the most
promising areas of the Don and Medveditse rivers. The first attempt to build
a camp for a structural drilling crew was made near Archeda A the center of one
of the richest petroliferous areas. Nine houses with 500 m of living space
were built there from light panel sections and elements of houses dismantled
in other areas. Moreover, an office, repalr shop, gArage, electrical station
and welfare premises were built there in the same manner. The construction

card 1/2
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Structural Drilling Crews Need (Cont.) 8ov/92-58-6-8/30

cost of this camp amounted to 600,000 rubles. Although some people maintained

that this expenditure was not Justified, 1t 18 recommended that this example be
followed in other aress because drillers accomodated with their families in such

& camp may work in an erea of some 100-150 km. surrounding the caup. The advantage
of having living quarters for drillers engaged in exploratory operations , has been
recognized and many structural drilling crews have started to build similar well
organized camps. It is expected that in 1957-1958 the housing program will be
further developed and implemented in the Stalingrad region. However, construction
methods used for building drillers camps should be revised and improved. The panel
assembly should consist mostly of uniform elements, the weight and size of which
would permit their easy transportation. © 18 also necessary to develop a eiandard
type of shelter for rigs and other drilling equipment. Efforts made in this regard
by certain trusts, engaged in exploratory drilling, were not very successful.
Problems connected with the accomodation of exploratory drilling crews still de-
serve serious attention.

ASSOCTATION: Geologo-razvedochnaya kontora tresta Stalingradneftegazrazvedka
(Geological and Prospecting Office of the Stalingradneftegnzrazvedka Trust)

Card 2/2 1., Petroleum industry—~USSR 2, Personnel—Performance
3. Housing projects—Construction

ISR
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URUSOV, A.V.; KETAT, 0.B.; KOL'TSOVA, V.V.

Stratigraphic scheme of Permian and Triassic mediments in the
Volga Valley portion of Volgograd Provincs, Trudy VNIING
no,1:91-110 '62, (MIRA 16:10)
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URUSOV, A.V.

s o e

Age and lithological complexes of the sulfate--carbonate series
of the Lower Permian in the Volgograd region of the Volga Valley.
Dokl.AN SSSE 145 no.2:396-399 J1 ‘'62. (MIRA 15:7)

1. Volgogradskiy nauchno-issledovatel‘skiy institut neftl i gaza.
Predstavleno akademikom N.M.Strakhovym.
(Voigograd Province---Geology, Stratigraphic)
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 URUSOV, A.V.

Schwagerina horizon of the Volgograd region of the Yolga Valley.
Dokl.AN SSSR 145 no.3:646-649 J1 162, (MIRA 15:7)

1. Volgoyradskiy nauchno-issledovetel’skiy institut neftyanoy i
gazovoy promyshlennosti., Predstavleno akademikom D,V.Nalivkinym,
(Volgograd Province--Geology, Stratigraphic)
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KORENEVSKIY, S.M.;'!HUSOV, AJVe; KOLVISOVL, V.V,

Nsw data or the Kungurian potassium potsntiel in ‘he westerp A
of the Casjian syneclise and Volga Valley monoclins, I* te Lopol,
lskop. no,4:121=224 Jl-Ag '64. (MIRA 17512

1. Vsegoyuznyy nauchno-issledovatel'sidy peologichesily inst itat,
Lenlngrad i Vsesoyuznyy nauchne-fssledovatel'skiy fnstliut { Vel p
gradskly nauchno-issledovatel'skiy inatitut neftyunoy i gacovey
promyshlennosti,
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URUSOV, A.V.; KETAT, O,B.; KOL'TSOVA, V.V,

Find of reefl fa-

eg in the Perm
Caueasus, Dokl. AN

bl ign gediments of
AR 88SP 160 nc.5:114

(MIRA 18:2)
1. Volgogradskly nauchno-issledovatel'skiy institut nefti i
gaza, Submitted July 13, 1964.
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UL'MISHEK, G.F.- KHENVIN, T.J.; LATGKOVA, V.Ye.;

. URUSOY, ALV,
Tower.Permian sedimgnte of the western and nerthern parts

of the nurth.Casplan cii- end gas-tearing basin. [Trudy]
Nllneftegeza no,10:22%.235 163, (MIRA 18:3)

1, Nauchnc-Zssledovatel'skaya laboratoriya geolsgicheskikh
kriteriyev otsenki perspsktiv neftegaccnosnostls Nizhrevelzhskiy
nauchng-a3ledovatellskly institut geologii 1 gecfizikl |
Volgogradekiy nauchnc--issledovatel’skiy institut neftyanoy 1
gatodcy premyshlennosti,
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CHBOVAANT, TaTej LATIKOVA, V,Yea: MO-INBEIG, 5.V, URUSOV, A.V,: UL'MISHEK. G.F.;
KHENVIN, ToT.

Jupep-¥armisn and Triassic sedimsnts of Lthe weatorn snd oorthern
parts of the norti-Juspian .il- and ges-besring bLasin, !Trudy]
Nlln=ftagaza no,10:226-256 181, (M1AA 1823)

1s Nanchne-isstedovateVakaya laborateriya geclopgicheskikh
kriterlyev otsenk! msrepokilv neftagazonssacstis Nizhneve lzhokiy
nauchno-1esledovatel'skiy Llnstitut waclopil 1 geofizikdi 14
Volgogradskiy nauchne-igsladcvate (Y3kdy institut neftyancy 2
gazovoy promyshlennosti,
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USSR/Electricity 4T@ensrutors Feb 51

"Bconomical Design of a Vertical Low-Power Hydro-
electric Generator,” I. D. Urusov, Cand Tech Sci,
. I: Shur, Engr, "Uralelektroapparat™ Plant

"Blektrichestvo"” No 2, pp 33-38

Results of aearch made by authors for eccnomical
design of hydroelectric generators for rural el-
ectrification. Found use of external rotor 'would .
be advantageous for this type mach. Generator 1is
suitable for replacing 160-tto 500-w VGS4-213
sertes. Submitted 4 Aug 50.
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The Cozmittec on £telin Prizes (of the Council of Ministers USSR) 1a ths fiells of

- VL

science ond inventions announces that the following pofentific works, popula 1
] b3 s DPopular solnse

tific books, and textbocks hevae been sulunitiad
: en ¢ for cempetition for Stulin Prives Tur
the yeoars 1952 end 1953. {Sovetsknva Kulturs; Yoseew, Do, 22-h0, 20 Fab - 3 Loah)

S I
e AL

Reme
3 Title of Work Koninated by
nos;;cnlfo, i P, "an BElsoctrodimamic Fodel “natitube of Auteratics and
Latmanizov, 1.7, of a Powar Systen" Talemacharics \ordn - or
a5 tlensClaniCs, ACZILITS Of
Urusov, I.D. Seinnes 5
U Loaneso

Ivanov, V.1.
Ryzhov, P.I,
Sokolov, T. M.
Semenov, V.V.
Znerebin, F.I.

80: W-3050%, 7 July Lgsh
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Authors : Kostenko, M. P., Academiolan, and L. D. Urusov, RKand,
of Tech. Secil. o=y

Title : Electrodynamic models of water-wheel generators of the
Kuybyshev hydroelectric power atation

“ Periodical Elektrichestvo, 8, 11-19, Ag 1955

Abstract Considering the imminent placing in operation of the
Kuybyshev Hydroelectrlc Power Station, the Leningrad
Branch of the Institute of Automation and Remote Con-
trol of the Academy of Sclences, USSR, undertook the
study of certain problems emerging under conditions
of long distance transmission of electric power.

These problems arlse particularly when loads near

the 1imits of system stability requirements. Since
many of these problems cannot be solved by computation
or by mathematical analog methods, electrodynamic
modeling was applled. The most difficult problém was to
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URUSOV, 1.D, (Lentngead).

Analysis of vibration processes in synchronous notors accounting
for excitstion control. Izv.AN 8SSR,Otd.tekh.nauk no,10:77-89 0'56,
(MIRA 10:1)
1, Institut elektromekhnniki’ Altademii nauk SSSR,
(Blectric motors, Synchronous) (Vibration’
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IL'IN, V.A. KASHTELYAN, V.Ye.; POZIN, N.V.;URUSOV, I.D. __
%leotronic excitation regulator for synchronous generators
operating on long-distance transmission lines, Izv,AN SSSR,Otd.
tekh.nauk no.12:14-29 D 156, (MIRA 10:1)
(Blectronic instruments) (ilectric genarators)
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YASTREMS 'K1Y, I.S., kandidat ekonomichnikh nauk; URUSOV, K.V.

IR e SRR <2 o i bt
Technological progress is the basis for the economical use cf
society's labor under socialism, Fauk,zap,Kiev,un, 15
no.9:21-31  's56. (MIRA 10:7)

1. Golovniy inzhener Kiivs'kogo mashinobudivnogo zavodu "Chervoniy
ekslavator.®

(Technology) (Bfficiency, Industrial)
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ELECTRICAL ENGINEERING

AUTHORS: Sukhanov, L,A. and Urusov, I.D, (Leningrad). 24-4-2/34
. TITLE: nvestigation of the movement of & rotor of & _nchromous
alient pole generator in the case of a sudden three-

phase short-circuit. (Issledovanie dvizheniva rotors
sinkhronnogo yavnopolyusnogo generatora pri vnezapnom
trekhfaznom korotkom zamykanii).

PERIODIGAL: "Izv, Ak, Nauk, Otd. Tekh’, Nauk" (Bulletin of the Ac. Sc.,
Technical Sciences Section, 1957, No.4, pp.5-13 (USSR).
ABSTRACT: Calculation of the dynamic stability by methods generally
used does not take into consideration the braking torques
produced by the super-transient and aperiodic components
of the short-circuit current. Investigations of this
problem by Kazovskiy, E. Ya, (Elektrichestvo, 1954, Xo.7 )
ghowed that these moments affect appreciably the acceler-
ation of the rotor during a short-~circuit near to the ter~
inals of the generator. The aim of the work described
n this paper was to work out a sufficiently general and
ccurate analytical method of determinastion of the changes
n the speed and the displacement angle of the relative
ovement of the rotor in three-phase short-circuits, tak-
Tng into consideration a number of important factors, e.g.
the speed and displacement angle components caused by the
gdditional moment, eq.(2.5), p.7, the pulsation momert in

Card 174
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Investigation of the movement of & rotor of a synchronous
salient pole generator in the case of a sudden three-
phase short-circuit, (Cont.). 24-4-2/34

the case of a three-phase short-circuit, eq.(3.2), p.7,
the components of the speed and the displacement angle
caused by the pulsation moment in the case of a three-
phase short-circuit from the no-load state, eq.(4.1), p.8
and for the case of a three-phase short-circuit from a
loaded state, eq.(4.2), p.8. On the basis of the derived
formulae, the movement of a rotor during a short-circuit
of a generator of a model simulating the Kuibishev-Moscow
transmission system is calculated and the obtained re-
sults are compared with an oscillographic recording of
the rotor displacement angle. The movement of a rotor
of a synchronous generator incorporating a full longi-
tudinal-transverse damping winding is investigated for
the case of a three-phase short-circuit at the beginning
of the transmission line Kuibishev-Moscow, comparins tue
calculated results with the results of experimental iata
obtained on the model. The here applied method of calcu-
lation of the movement of the rotor of a synchronous ge:i-
erator can be extended to any short-circuit providesd tus
respective formulae are used for the additional and the
Card 2/4 pulsation moments (3). In this paper one of the aithors
investigated the components of the speed and the changes
in the displacement angle of the rotor of the generatr
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Investigation of the movement of a rotor of a synchronous
galient pole generator in the case of a sudden three-
phase short-circuit.(Cont.). 26442134

during sudden short-circuits and obtained formulee for
the pulsation moment which take into consideration the
generator load. The other author has applied an earlier
published formula (3) for analysing the components of
the additional moment and derived a function for approxi-
mating this formula and proposes a method of simulating
_ the boundary conditions in the case of a short-circuit.
The experimental part of the work was carried out on an
electrodynamic model of the Institute of Electromechanics
of the Ac,Sc, under the guidance of M,P. Kostenko. Fig.l
shows a plot of the additional moments of the generator
under consideration fitted with a damper winding; plot
Fig.2 shows the influence of forcing the excitation
voltage of a model gensrator with a damper winding on the
increase in the displacement angle of the rotor; Fig.3
shows the moment-displacement angle characteristic of thz
transmission system; Fig.4 shows a schematic diagram of
the transmission line; plot Fig.5 shows curves of the in-
Card 3/4 crease of the displacement angle of the rotor; plot Fig.6
shows the speed of the generator rotor in absence of active
losses, with active losses and on taking into consideration
the periodic speed component; plot Fig,7 shows the influence

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001858110005-2"
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URUSOV, I.D., kand.tekhn.nauk,

SNREES DO

Asynchronous characteristics of synchronous machines, Vest,
elektroprom, 28 no.8:1=7 Ag '57, (MIRA 10:10)

1,Institut elektromekhaniki AN SSSR,
(Electric motors, Synchronous)
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AUTHOR: Sergeyev, A.S., Decent ORIy
TITLE; Dissertations (Dissertatsii)

PERIODICAL:  Elektrichestvo, 1958; Nr 5, pp. 91-92 (USSR)

ABSTRACT: For the Degree of Candidats of Technical Sciences.
At the Ural Polytechnic Institute imeni Kirov (Ural’skiy
politekhnicheskiy institu im. Kirova):
S.D.Levintov on June 27, 1949 "Electromecharic Transitior Processes
in a Synchronous Motor in the Case of Periodic Load (of the Com-
praanor Type)". Offictal opponanta: NG 8iunov, Professor Docter
of Technical Jolenc:zs, L[.D.Urusov, Docent and Al Blazbkin,
Candidate of Technical Sciences.
I.8.Pinchuk on Juns 27, 1949 "Electromecharis Transition Procasses
in Asynchronous Motors". Offieial opponents: N.S.Siunov, Professor,
Doctor of Technical Sciences. A.A.Yanko “Txinitskiy. Docent, Candi-
date of Technical Scicnces and P.M.Chudnovakiy, Enginear,

D 3 June 27 1949 "The Mechanical Sirength of ths Casing
of Eleatric Machiney Subjectnsd to the Action of Electromagnaz: -
hoada" . OfCieial vpponentar TR Bokoloraliv, Doater of Taohig !

[AEFRE ] lf_l' Berdmprocemy mie) MY Nnfocvne Diyag) LERTIRYS [T DO Y B TS OT DTS I I
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S.P.Sitnikov on March 65 1950 "Some Problems Connected witn the
Theory of Arc-Extinguishing Devices". Official orponents:
N.5.Siunov, Professor;, Doctor of Technical Sciences, V.G.Stepenar,
Docent, Candidate of Technical Sciences ang V.M.Sin’kov, Docens,
Candidate of Technical Sciencas,
D.M.Shakhray on Juns 26, 1950 "The Investigation of a Special
System for the Electric Equipment of Dradges". Official oppsonents:
I.B.Sokolovskiy, Professor, Doctor of Technical Sciences, M.V.
Belyayev, Docent, Candidate of Technical Sciences and A. fe,Tropp,
Candidate of Technical Sciences.
G.P.Kropachev on June 30, 1953 "Investigation of ar Asynchronous
Starter in Synchronous Machines with Salient Poles ani Vithou
Starter Cage". Official opponentss N,S.Siunor, Professor, Doctor
of Techniocal Sciences, S.A.Volotkovskiy, Doctor of Technical
Sciences and M.A.Pirumyan, Dogent,
V.P.Shasherin on January 18, 1954 "Some Problems of Cathode.Oscii-
lographic Measurements wher Testing High-Frequency Apparatus",
Official opponents: N.5.Siunov, Professor; Doctor of Technical
Sciences and V.G.Stepanov, Candidate of Technical Sciences.
R.N.Umanov on June 7, 195 "Inrestigation and Calzulation of Cir-
cuits with a Three-Phase Welding Arc". Official opponents:
S.A.Volotkovskiy, Professor, Doctor of Technical Sciences ang
Card 2/) G.P.Mikhaylov, Professor, Doctor of Technical Sciencex,
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A.H.Zpllin on April 26, 1950 "Tranaition Procesaes in Three-Frase
Cirgu}ts in the Case of Non-Simaltar.2ci:s Phase Connectiorn". ’
Of?1c1a1 opponer:its: V.K.Shcherbakov, Professor, Doctor of Terhnical
Sciences and Yu.Ye.Nebolyubov, Docent, Canjidate of TP*hn~cn”“- i
Sciences. s

V.A.Abakumov on June 30, 1950 "Aut 3 . o ,
e ANRXUNOY s 190 utomation of a Series-Jou {oav
Accolnd 1ng to the Leonara Circu r'zes {01&(‘.5 L.O 0T

Ord it with Shunt--Wound Generato-".
Of?lclal opponents: I.A.Balashev, Professor, Doctor of Technical

Sciences and L.I.Gandzha, Dccen:, Candidaie of Technical éci;:;:ﬂ
Y.U.Kos tikov on Karch 13, 199, "Mathods of Detrrmining Ten:
dpeaifio Tleotrino Condactiviiv", 0fr{atal oppotienta: Vo Hhthiegtba.
kov, 'roleq10r, Dootor o Technioat Qoaian amag :‘m-l V.t 'f':"-'n‘v 52 ‘
Camdidate of Tantuiion Hoetansen . ) o '

Equivalen:
oy

AVALLANL L, |.H»|n|>y RIS TIITIT R

PERIODICAL: Elektrichertvo, 1958, Nr 12, pp 34 - 30 (USOR)

ABSTRACT: Herc a criterion of stability and a method are proposed to
ascertain roots of a characteristic equation. The method
depends on the immediate uge of the so~called instartaneous
frequency characteristie M(jW )of a synchronous nmachire
with distinct poles. To strengthen the demping qualities

APPROVED*#OR'RELEASE:s 93514 /2001es tCIAIRDPB86-00513R001858110005-2"
device, the so-called block for the attenuation of the
oscillation. The first and the nsecond derivution of the
angle are realized in this block. The tollowirng is estzblished
on the basgis of the investisution carried out here: 1) To
analyse.the stability it is possible to use a criterion which
depends on the opplication of a frauctional function of a
closed gysten

Card 1/% n(p) =;§%§; . ¥(p) is the moment charicteristic of the systen.
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On a Stubility Criterion of a Synchronous Machine SCV,/105-58-12-8/26

P= JW . 2) Tre charzcteristic for the stztilitsr 55 <ke
syster is the rotation of the vector of

characteristic M (J&@ ) round the angle
\f= (n - k) —g— = -—;—- y independent of the number of the

“

- .
the morment frejuerney

circuits at the rotor, that is to say, independent o0Of the
degree "n"of the characteristic polynomial of the system.
3) The real and the imaginary component of the vector u(jo )
contain the svnchroni~ine and thn epon{fios damping moament at

Foropavest b b B b ) gy s I IR T TR "“\n» [N . Y
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of o synchronous machine. " Len, 1959. 132 pp}/uith i11% (Len Pelytech
Inst im 17.I. Kelinin). 175 copies Bibliosr phy =t and of btext

(17 titles) (¥I, 37-59, 108)
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AUTHOR: Urugov, I. D. (ILeningrad)
TITLE: Methods of Extending the Limi cing Output of Turbo.

Alternato I8

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
naukg)Energetika i avtomatika, 1959, Nr 6, pp 22-33
(USSR

ABSTRACT: The use of forced cooling in turbo-alternators offers new
prospects of increasing the unit output, There is a
limit beyond which the output cannot be further increased
without increasing the size of the machine; +this limit
is set by the overload capacity and efficiency of the
alternator, It has been calculated that with alternators
of current dimenasions it will not bhe posanible to excaed e
onbpubn of bthe owder of 400 Lo YO0 MW . vt her o vonaan i
Pnounl b oubpul. when uslng Fotead an o Plguid caallag
witil Jnvolve Lho use Of Bew rolor shtmme e Aand dong Chn,
Lhat da, Lhare will ba o gongeeal inerense o mevhanicnl
Abooan,  Than, in conntdering the poosibl L1by of dogdpning,
wnehinon of the order of 79 to 1000 MW Lhe uso of forcoed
cooling should be considered in combination with increase
Card 1/9 in dimensions., The present arbticle offers basic
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Methods of Extending the Limiting Output of Turvo-Alternators

congiderations for the design of generators of 750 to
1000 MW and some information ig given about a tentative
design for such a machine, The article ig based on a
report presented at a general meeting of the Technical ,
Science Division of the Ac, Sec, USSR on 26 May, 1959, .
There are optimum values of rotor diameter ang length
for any type of electrical machine, Increasing the
diameter beyond the optimum value increases the losses 7~
and consumption of material, and influence the overload L
factor, or synchronous reactance as shown, by expression
(1,1), 1In turbo-generators with forced cooling, and
particularly with liquid cooling, the main factor
governing the heating of the copper is the maximum
temperature-rise of the cooling medium, Assuring that
all the heat is removed by the water, heating of the
water is given by expression (1,32), Here one term
corresponds to axial flow of heat along the conductor,
and the second corresponds to heat ftransfer from the
copper to the cooling liquid, A graph of the copper
temperature distribution along the length of the hollow

Card 2/9 conductor cooled by water under particular experimental

CIA-RDP86-00513R001858110005-2"
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Methods of Extending the Limiting OQutput of Turbo-Alternators

conditions is given in Fig 4, This case is typical in
that the influence of axial flow of heat along the
conductor is small, so that expression {1.3) can be
simplified, An expression is then given for the rate of
flow of water in the conductor, It will be seen from
the curves plotted in Fig 4 that the temperature varies
linearly along the length of the conductor. so that heat
flow along the conductor is really negligible., Therefore,
machines of similar geometry will be thermally similar 1~
provided that the temperature and the current density
are constant, Thus the linear current-loaduing is
proportional to the pole pitch anmd so to the diameter,
This is alse true for machines o standard construction,
as will be seen from Fig 5 where linear lcading and -
air-gap induction in large turbo-alternators are plotted
against diameter, The relationship between the rotor
diameter and the main electrical characteristics is then
considered, including the static and dynamic overload
capacity, the efficiency and the consumption of iron and
Card 3/9 copper, Equations are derived which shew that on
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Methods of Extending the Limiting Output of Turbo-Alternators

increasing the rotor diameter with constant current
density and air-gap induction, there 1s a reduction in
the main losses and in the conszumption of active
material., An assessment of static overload capscity

is then made, and expression (1.12) 1s derived for the
maximum static torque, I% follows from this equation
that the synchronous reactance must be maintained
constant when comparing the main characteristics of
machines of different diameters., The linear loading

of the rotor follows the same law as the linear loading
of the stator, and the transient reactance is related

to the linear dimensions of the wachine by the approximate
expression (1.16). This means that the nransient
reactance is proportional to the diameter., Hence arises
one of the main difficulties in ensuring dynamic stability
on increasing the unit outpu’ of turbo-alternators, The
inertia constant, which is one of the mosi important
characteristics governing the dynamic properties of the
machine, is given by expression {1,17) and it 1s shown
that this too is proportional to diameter, This simple
analysis is used as a basis tc compare twe methods of
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increasing the unit output, Firstly, by increasing the
current density while maintaining the diameter and

length constant and, secondly, by increasing the diameter
and length while maintaining a censbant current density.
The comparison shows that when the first of these two
methods was used, the specific consumption of material
and consequently the capital cost was less, but the total
costs, including the cost of annual losses were much
higher, The main characteristics of the machine in fhe
two cases are compared graphically in Fig 7. It will be
seen that increasing the output by increasing the rotor
diameter gives betiter static and dynamic stability and

is much more economical, These cousiderations are based
on analysis of a number of geometrically similar machines.,
Actual machines are not always similar because there are
practical reasons against increasing the rotor diameter,
However, the relationships are gualitatively valid and
confirm the advantages that result frem inereasing the
rotor diameter, The influence of mechanicai strength on
rotor diameter is then considered., It is stated that the
higher unit outputs obtsined in the USA are not due to the

LR
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use of 60 /5, which conferu no benafat in Lhia rospect
whon Lho rotor sibveo 1o Fimg bed by couaitopral jong or
HI.’[‘QH‘["’I The  posmasar per et by thye. 311‘,1"-'4"4'1' oo fromany:
Fovovkiniy e aof et d ; 1 R A N T T R IR B P i PO N TR
bt bhe Uil A opvvimerand sl o pare o |78 TR TIVE FUTY I
alesnpgth of robota fallows gl bty g P

dlat ribabian an o vt g, (R RS S I IN R TR AN parl oy,
A e nn Woot bnphoae oo Boaa o far 6, g Galatl 4 oof
1,1".' whilobhe Vo S fooo dhau s ot Ve Gl il
Connlddarallon of the thaory of ejustic - plantic shrains
indicates that it may in fact be permissible to reduce

the apparent safety factors and further investigation

of this question is undoubtedly required, After the
rotor has reached the plastic condition, remanent stresses
when it is stationary have the effect of reducing the
maximum stress on the rotor when it is next run up to
speed, so increasing the safety factor, Calculations

on this problem have been made by the methed of successive
approximations, either using the condition of equilibrium,
as in Eq (2,5), or the condi%ion of plasticity, as zn

Eq (2.6), Further investigations may reveal the
possibility of increasing rotor diamesers LY making use
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of this effect, The strengtn of rotor end-bells 1 of
particular importanceg and allowing for Stress due to
centrifugal forie of the end windings, the safety factor
may be calculated by expression (2.8), The mechlanical
broperties ang stresses set Up in end bells of nickel-
steel, duralumin gnd titanium are ¢ompared in Table 1,

A Societ 200 Mw alternator has an epd bell of stesl

1075 mm diameter. Using the sgape safety factor. an engd
bell of titanium alloy could have g diameter of 1240 mm,
The opinion hasg been expressed that a most important =
characteristic of titanium alley for use in end bellsg

is its plasticity, which should be somparable with that

of the best Frades of nicke T-atenl fop o Dol le Vibral g,

queat lonn sea Lhanp conagidngeadg. ncee o g s Vaort oy
dlamotay tao P20 R R T N T LTS I R O PR frerend
well abuava Pl patong I AEAETY N STV BRI IO Hlalay gy e [ATERT T
PORnnateog gy R T N T TR U,y Prives
AR L Py JLEC VLR B W AU TR R U e P
Fhes AL i, O N N [EERTRE N i ey oo g thoc e S ol
R A L T T BT S T Y T
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phoktograph of & typical model is shown in Fig 9, These
models were used in d23igning a 750 MW turbo-alterravor,
the cross-section of whieh 1 given in Fig 10, the
natural frequency of the staiop teing near 100 /s, 1t
was considered that when the magnetic steel nad buan
assembled this frequency would be somewhat reduaced .
Arising out of the considerations discussed in thie
article, a draft design was made for a 790 MW turbo-
generator with tha Possibility of forcing the output to
1000 MW, The rotor was deszgne? {67 a diameter of -
1250 mm with g safety facior of 1,5 at Tunaway speeds, —_
The length of the cyltindrical part of the rotor ls
6500 mm and the air 88D 1s 150 ww, The shator voltage
is 27 kV and the stator current 17825 A. The stator
and rotor windings are cocled directly by water wnioh
is heated by 30°C, Thue stee] is cooled by hydregen
flowing in a closed circuit, A number of teatures of
the machine design require experimsntal checiring and
further developnant, Partizclarly. the pezaibilisy
Card 8/ of using Bitan oo and o oovhe s Trahit ntlays tar o Yelle
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models as well as the measurement of deformations and
characteristic vibration frequencies. The model tests indicated
a great difference between calculated and experimental values of
the rigidity and characteristic vibration frequency of casings
with perforated transverse ring walls., Additional investigations
of the perforated ring walls by the optical method disclosed the
physical pattern of stress distribution and showed that the great

APPROVE;%E&E:ELE&;E 3%%5/53@1?8:23&3:%ﬁ?&ﬁ%lﬁ@%%}%%'z

transverse wall of the casing, The model tests revealed that the
characteristic frequency of the casing depends to a large extent
on the base rigidity and the manner in which the casing is

mounted on the base. The tests proved the usefulness of an"elastic"
casing, i.e, of a casing having a frequency of the fundamental
charaoteristic vibrations below that of the exciting forces

(100 cycles). There are 5 figures, 2 tables, and 3 Soviet

references,

ASSOCIATION: Institut elektromekhaniki AN SSSR (Institute of Electromechanics
of the AS USSR)
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Linaynays teorlyn kolebunty slakhrounoy mshiny (Linear Osclliiation 'theory of

Arphovens FGR‘RE.EASE.“’OS!ﬂ‘}M SSERT ALMOP 36500 STIRY01H98110005-2"
inserted. 5,000 copies printed,

Sponsoring Agency: Akademiya nauk S88SR, Institut elektromeknaniki,

Ed.: V.F. Fedorov; BEd. of Publishing House: I.V. Barkovskiy; Tech, Ed.:
R.Ye. Zendel®,

PURPOBE: This book is intended for scientific and technical personnel concerned
with the automation of industry.

COVERAGE: The book develops the bases of the gacillation theory of synchronous
machines, and clarifies the effect of smtomatic control of self-excitation on
certain important characteristics and indices of synchronous machines., The
author thanks Academician M,P. Kostenko, and Engineers V.F, Fedorov and
R.Kh. Bafiullina, There are 49 references: Ui Soviet, 4 English and 1 French,
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2, Characteristics for M(A 6 ) of forced oscillations Ly
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3. Conditions of maximm demping torque

4. Analysis of stator current

5. Investigation based on calculation and experiment

6. Technical and economic expediency of industrial utilization
of the method of artificial demping

Ch. YII, Free Oscillation Analysis of Synchronous Machine Rotor,
Taking Into Account Artificial Damping

» Btabllity criterion and qualitative investigation of the process

. Determining 1L(p) polynomial roots on the basis of torque
frequency characteristic M(p)
Determination of ¢, and ¢, factors based. on given operating
conditions of dampéd oscillations
Physical criterion of damping quality
Vector diagram of oscillation
Analysis of stator current during fluctuations, with
artificial demping taken into account
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7.
8.

9.
10,

1.

1z.

8tabiility conditions for H80 < 0 (region of artificial
stability)

Comparative stability calculations and determination of
characteristic equatien roots

Stability investigation by means of frequency methods
Investigation of characteristic polynomial roots based on
torque characteristic M(p)

Accounting for resistance effect of stator winding during
stability investigation

Experimental investigation data concerning free oscillations
in the presence of excitation control

Ch. IV. limits of Linear Equation Appiicability

1,
2,
e
b,

Foundation and presentation of the problem

Investigation of the nonlinear problem of rotor oscillation

Limit deviations of @ angle depending on 6o

Limit departure angles of 6m rotor and dynsmic stability margins
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