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On the behavior of shock waves at «»» D299/ D303

thereby the computntions were caryiecd throvgh to a pressure gradi-
ent equal to 1,0015. The computatione were further continued by
means of S.A. Khristicnovich's aprroximate method (Ref, 2: Udarnayn
volnn na znachitel'nom rasstoyanii ot mesta VaTryvas Prikl., matenm.i
mekhan., 1956, 20, no. 9 599-605). In addition, resulis are given
relating to the formation of the second shock wave 1n the negative-
phase region. Denoting by Py Uy Py D and éB the pressure, particle

velocity, density, shock velocity and coordinate of the shock front,

one obtains (after transformations), the system A
%ifb%-}-g%—}-d:q:" (2.17).
5 35, 05 (2.18)
v v rI=0
07 1O OBy (2.19)
 Zaafaegan=0 ) :
= U—?)D ' =1 ‘____P =—£:J— = »
b= TR d ;0 TLER (2.20)
' 1 2;p _ PD 2pu 8D
O L s ekl B s m W
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On th» behavior of shock waves nt oo D299,/D3

The prodlem amounts to the intsgration of system (2.17)-(2.19) un-
der the following boundary conditions: At the shock froni

(2.21)

27 -3
P=3= [1+ (7—-1)15‘] '
2 T—1
R ORIy
and at the left boundary ]
u = Oo - (2- 22)
System (2.17)—(2.19) vas integrated by means of a second-order gir. /
ference scheme, The partial terivatives were written in the forp ’
' o _RE+H_p o
> 2 ﬂwn__.!n) ’ . (3. 1) .

i R+ 0—mp—m | 3.2
or M2 = : LA S E ( ).

Replacing in 'Eqs. (2‘.17)—(2.19) the partial derivatives by finite
Card 3/p
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difrerences, On¢ obtnins

PN ied owt v TPy == .-
o R MR P 7 (3.3)
ot 3,7 RSO T2 T 3
ot Brhp it + mepil: (B3 upt)=B, (3.4)
3, i SEI ot — ap ) = Fo .
apg g+ BelyAn  me i )= 4 (3.5)

rie systen of eifforence equations (3.3)-(3.5) was solved by the
nye11-phaft” method {developed by 1.3 Gel1fand and O.V. Tokutsi-
yevskiy)» Thereupon, Sehs Yhristianovieh’'s approximate method 1is
used, involving the integral of the equations of motion of a splie-
rieul shock-wave, viz.s

. ,

o’ T+ kS L kJ

-_b:_—_—__,——ﬂl\n-;x-;-%—-,‘ibo[M—;;_, (4‘1)

_ . 2

where i“-’-"—:;?‘"v 63-17‘?——3‘—!; (4.2}
¥

y1ith low Pressures, one cun pugs from the numerical enloulation (by
the _"well—shai‘t" metnod) of the wave form to calculation by formu-
la ‘(4.1). The distribution of the excess pressure wvad cnlculated by
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the approximate formula - ‘
AI‘ - \/7 Yo f“;~’v§ »A

Purther, the resulits of Calculations are given in figures zng ta.
; 1/ i

bles. The vaiye of & in formuia {(3.2) was set n .. 1/2¢ The iniiiy:

time-step was A1 - G-2117388 (0,730 3€2. ). Th: nugergen: tettula ;
tion was carrieg Ul 0 the momeny 1 . €5.234 (223,30 ::n Yoo |
could not ve tarried ous beycnd +hat as the smooihnese ¢ the 207y .
tion was inmpaired. The calculations by -he appriézimate methog wers ]
Staried a 1iiile earlier (a7 r . 28427 Tns resy :- ar r ]

The approximate meihod vas used for cal talating the veln i

55.234., CCincided for both tha numerical ang BPEToXImate methegde ) j
Ity dig ;/

tridutien Y. the radius of the shock fropt and the preziyrs 1

o

locity immediately bening the frens. Prop a figure, the USRS
profile reversal and shok.wave formation in the negearive 43¢ rz. f
gicn, ig evident. The tables show the nesition o +n. snock frome, j
the values of the parameters immediately behird the shock fron . as i
a funciion of time, the distribution of the ex-egs PIasgure, pari;:. i

cle velocity angd density; the naEnmitudes of the areuss of the
tive and negative phases are alsa listeqd z2n 5 table. Thers ay: »
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Bowe problems of astrodynamics and celegtial mechanics”

Teport to be submitted for the 1ht nire
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: ;}A_UTHORS’ Okhctalmakiy, D, Ye.; _Sary%hcv, V. A,

|
p . ]
; TITLE: Gravitational stabilization system for artificial satellites f
! . , |

;SOURCE: AN SSSR, “Iskusst, sputnikl Zemll, no, 16, 1963, 5.9
' %TOPIC ’I‘J\GS:- satellite, earth satellite, artificlal eatellite, stabllization, ) '
stabilizer, satellite stabilization, satellite stabilizer, gravitational stabilizer,

;aerodynamlic stability, aerodynamic stabilizer '

o . . : : [
' /ABSTRACT: This theoretical paper examines the possible stabilization [STN) of a! g
- satellite (S) relative to a trihedron (TH) formed by the radius-vector, the transver-

- 78al, and the binormal to the orbit (O). This TH is designated the orbital coordi-

‘nate system." The principle of STN is based on the utilization of the properties of
~ithe central Newtonian force field (CNFF) in order to orlent a body moving therein

:in a specified manner, The body is assumed to have nonuniform moments of .

“inertia relative to its-principal central axes, The existence of four stable positions
‘of relative equilibrium for a S moving in a CNFF is stated, The scheme proposed
‘includes the use of a dissipative element which conaists of a central spherical '
"cavity filled with a viscous liquid within the gravitationally stable S, The cavity

f
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‘tnay also consist of a cavity lying between a spherical cavity and a smaller spheri- |
'cal body. For a given thickness of a layer and a glven density of the viscous fiuid, ‘
ithere exists an optimal viscosity which affords the greatest damping rate for the
‘oscillatory energy, A description 1s given of the stabilizer {ST) proposed by the
‘author in 1956 consisting of a spherical hinge attached to a satellite, with two
"lequally long rods—carrying equal weights at their ends extending therefrom, Such
7a scheme i8 effective at elevations at which the aerodynamic drag is negligible.
'However, at O elevations below 600 km, the atmospheric effoct must be taken into
“laccount through consideration of the drag forces applied to the center of pressure .
“iof the S and the ST bodies, directed in a sense opposite t5 that of the motion of the’
.S, The gravitationally stable S-ST system will be also aerodynamically stable with
'a constant equilibrium position of the S and the ST relative to the orbital system of
‘coordinates, if the following conditions are satisfied: [1) If the axes connecting the
'center of mass of the S and the hinge point.of the ST and that connecting the hinge
‘point of the ST and the midpoint of the two ST welghts are axes of geometric 3ym- |
‘metry of the S and the ST, respectively; {2) both the S and ths ST are not aerody- --
‘'namically unstable; (3) the ae rodynamic braking (ratio of the drag forces to the {
‘mass) of the:ST .ie not greater than the aerodynamic braking of the S, thatls, the’
'S acts as a kind of pavachute relative to the ST, The system of gravitational sta-' -

‘bilization proposed here can operate for a long time and does not require any ]

- s lead 203 D L Il I LT — *ﬂ
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‘ ,!e'xpex:diture of energy for stabilization, The accuracy of the stabllizatlon ofa S in|
‘determined only by the manufacturing accuracy of the S-ST combination and can be
lextremely elevated, The welight of a ST required to achieve an optimal transient |
_iprocess, assuming rods having a length equal to twice the maximum Unear dimen-
.8ion of the S, does not exceed a fow percent of the S weight, Orlg, arl, has 2 ﬁgs.,!

2
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AUTECR: Okbotainakty, D, Ye.; Beletskiy, v. v, 97

e Wi e

- TITIE: Use of an earth-oriented satellite for solar investigations\')/

i - SOURCE: AN s3SR, Iskusst, sputniid Zemld, no, 16, 195}, 94123

| TOPIC TAGS: satellite a¥titude, orbital element, solne investigation, ingtrm-
ment il.hnnination, satellite instrumentation

. ABSTRACT: An analysis 1is made of solar,yillumination of instruments mouniad on
8 satellite with triaxial stabilizatiopaone axis oriented to the eaxrth, 2ha
second along the normal to the orbits] Plere; and the third along the trang.

. versal, A elight change occurs in the attitude of the orbvit Trelative %0 +he

10008-0"
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. ' engle of viev of the instrument, To solve the first part, the maximal time of

'+ instrument 11luminstion during one ordit of the satellite at glven veluss of
engle v and instrument angle of view 0 and with a varying angle betweon 2he
optical axis of the irstrument end the axis of the satellite 4s sought, It 1s
found that the maximel illwmination time increnses as angle V decreases, The
determination of angle V a3 a function of time makas it possidle to estadlish
its dependence on the angle of ordital inclinetion to the equetorial plane p=d
on the initial conditions {hour and date) of satellita leunching, For a typicnl
orbit (incliretion to equaior 1 = 65°; periecd of rotation T, = 90 min) the toial
time of 11lumipation during a satellite lifetime cen roach abdbout 60 hr undor
optimal conditions end only about 15 hr for an instrument vith an angle of view
of 5°, Increasing the angle of view increases the 1 lunination time, The toa
time of {llumination depends on the hour and date of lezunching, the posiiisn of
the oplicel axis cf the instrument reletive to the satellite, and the inclina-
tion of the orbit *o the equatorial Plane, Optimizotion of the orbdiisl elemonts
and prograrmed control of +he position of the exis of the instrument can incrense
illwsination tike 2-=10 times, fThe analysils supports +the feesibility of using
eaii ~oraented satellites for solar investigatiora, Orig, art. has: 25 figuxres
and 23 formulas,
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' Report mresented at the 2nd A 1l-Union Congress on Theoretical and Appliod
Mochanics, Moscow 29 Jan = 5 P'ad bha
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"On & method of investigating orvits in a restricted three-body protlem”.
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"Some problems of astrodynamics.”

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechsnics, Moscow, 29 Jan - 5 Feb 64,
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"periodic solutions in the problem of two-dimensional cscillations of & satellite

in an eliptical orbit.”

report submitted for 11th Intl Cong of Appiled Mechanics, Munich, W. Germany,
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"Research on the category of trajectory in ithe restrictel probism of three
bodies.”

Teport submitted for i5th Intl Astronautical Cong, Warsaw, 7-12 Sep 6h.
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CFITLEt Osctllations of an earth sateallite in the plane of ac
“eiliptic orbtt

SDUACS4 Kosmicheskiva isslcdoveniya, v. 2, no. 5, 1964, 6S7~he.ﬁ‘=

earth eateilite oacillatiwn,_nITTptic cf@jf_ psrt ET - ok
iiﬂ;latton, periodic coacillation atabilicy

ABSTRACT: OQociliations of an srtificial earth getellite im the | . anw
‘of an elliptic orbit under the sction of gravitational force o~ ¢
aneiyusd., The stated problem (s reduced to determining stable
periodic oscillations descr{bed by the equation

‘ 4 a1
14 ey i desminy s 4 oain beoa o 2einy,
4% Yy

e,

vhere a {8 tho ecosntricity of the oxbkit, v ts the true sunou:
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‘9 ¢a the angle detween one of princlpsal axas of the aliipeaid
inertisa »f the setellice snd the radius vector of tha orbtit,
s w» 3{(B-A)/C] wnere A, 5, snd £ are the primcipal cuntral mok
'sf inertia of the wateilite, sag o and e satisfy inequalities
*l'@ﬁ,ﬂﬁef\ i, The copriusions ol AL p, Totzhevskly [Kesmighe  »
ﬁ‘il__ladnvsniyn. v, I, no., 3, i3b4, bb7~668] concaraing the exie!te”
upleyeneas, aud the benavinr of the odd, Jnepariodic aolutions
guation (1) are ussd for aupupaequant qualitative analysis of re
4 , veterymiuatlion of odd 2:-peviodic solutione is rodueos

BT TR

ﬁﬂiﬁ:?ﬁﬁ?ﬁvhaégiiaigyye*pfch}e@_ for equation 1. oot
: 1ifty of the dértéié"ﬁ”¢;“’“J“*”""“"“””’R' e @quBLEION IW. . _
veriations is written foy maustlon (1),and the toots of its ctarse-
teristic equaticn ave analy.ed. The resulte of tha sosalysis "o 7%
.that for piane e'liztic orb ta with arbirrary eccentricity, th e
' atsbie periodic motion cf & smLe 1.7

s renge of s valuen in which
is poseible, If e ¢ 0O,4b5, "heu stable nscillationr of the sateil!

are possible for @1l velues of afp th= ({nterval O < o ¢ 3. W e

e > 0,665, the largest permisslble valus of a decreaues, apg i
osciilations of the estellito will trace out a dumb=bell ghhaps 55

ThE GnFtebles Orige &FL. hass ¢ figures and 10 formiulas.
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[P TILR
fuence of constan: s
E: Investigation of motion in 8 cent=~1 fleld under the tnf
TITLE: Inves € c
acceleraticn

817-842
L i v 2. un. B, 1964, 81
SOURCE: Fosmicheskiye (aslzdovaniy®.

- . iyif, apacec’ @
- £ celeration, circular ory N
' . gol aft motion. tangential acce rajectory. tnier. i
TOPIC TAGS ?P'é?? %;?Eé?i[’mn, soacecraft lhlrust.. gpﬂcec;f‘ traj
' :ﬁlg‘;l?tjgiriﬁi}c:;oﬁtf . hyperbalic velodity. electrojet engl
e A o ’ i r space fl[t:hl‘.f
to the presibilittes of using vinctroject mﬂ}?:ﬂ& m:\,nll thrust’
A:g;!‘%caﬁa;u?gr an investigetton & B8 mfomm 0‘;1180‘:;‘:::1&11 accelerations on i€
i o acocTaf{l oxire <« by mita | o
apart to & spa e only ;
Electrele! e;‘/ghznéa Ca’lflh;b:igb of a small thrust for pm‘i‘ﬂ:;gnu::u‘::saf‘urmﬂr pron i
sgveral mm/BS0 T ellite orbit by engiaes with 3 (3 . T ie o
; AR - . 1 trajectory
by spacm’»*;r Eftmu;ﬁe‘:i bi:t;ﬂ to motion of the wamcr?’;iéfdam;pd;?the ii‘tﬂuﬂahcﬂ- of yes -
by electrojs : . motion in & centra tes fron. (17 o
presents & method for ;ﬁnleﬁs The suthors constder & ransa-gd m:i ‘;:‘:hﬁ;mm ol een L
goceleration of ;h 0‘!::1;3&0&6 of motion are presented and ¥
to byperbolio. 1ne
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- Also included are amymptotic axpanstons

1t is shown
< yelocity and aigo {or the preblemn o
estimate of the snoTgy expendihire ¢
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that for the probien of propulaion from any L
decdleration at the

a1 be chtained

dimenaionless characteristics of motion The authot showe that the

, lem oso be moitited somewhat, for exempie
. orbit with a specific energy. Although the caloulations pree

the sotuticn is equally applioable to deceleraticn;
on presented apgentially reduces computstion ¢f
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near the sttracting center and distant “roin o
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optimum motion is compared with the corresponding motion of a gpacecraft with con- i
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The authors emphasize that the scheme of motion with constant tangential nccelerationd
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tion of the limit solution of the variational problem by which estimating the basic
flight paremeters can be reduced to the use of single-entry tables or to calculsa- I
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ABSTHAUL: GQuestions concerned with calculations for orbil and movement of a cosmic
vehicle rTelative to the center of mass are discussed. The significance of the se-
1ection of the secSion for the insertion of th~ cosmic vehicle, investigation of
sensitivity of orbit to error, to parturbations and corrective actions is roted in
the first question. The combination of simplified methodology during the :lirst
stage of orbit planning, and of more precision in subsequent ones, io suggested. The L
second question notes the importance of investigating the effects of graviiationmal,
aerodynamic, magnetic, and other forces, on vehicle movement., The use of the results
of angnlar motion calculations, along with sensitive element readings, is suggested -
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endgo
1, Moldavskiy nauchno-1gsledovatel 'skiy institut oroshsyemop
somledaliya 1 ovoshchevodstva. {Molds {Botany))

(Moldavia--Tomatod g--Digeases and poet s)
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5 pved. e

1, Moldavskily insiitut oroshayemego zemledsliya i oveshe
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BARAIWOV, A.V

Adsorption O
no.5:53-65 °
{Cardo

. OKFRAMOVICH, A-Ye.s ASHCH. KD, P.A.
pon. Trudy IKHTI

f nitrogen oxides by activated cAY (1A 13: .11)

n, .u:nvamd) {Nitrogen oxide)
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RE2

Brilef ommunleainlons. Cyannethylation of

Polyecyelilc Hydrocarbuns ,)mj/.,u 3=l sy
e excess acrylonitrile and acatic an"}_/ﬁ“'rh Wi il
tillied o aneder vacuum, the regloue Dum'v-u Into water b
30 b ¢, and coolnd to room tem perature, T il
ac:uu:.ml-..d pn the surfacs ¢rys ‘cal“ sed Indo o hasd sdal

ynleh was dried, pulve rized, and rvc‘“.,tqll,wu thoem
rm'-.h.mul vicld of the addm v arter ono eryatallluation
WAL Ef)—‘~.\),i":, mp 113-115° €3 after triple vy rstalllvablon,
ap 122° C. The adducs .m:s (:mwcr‘z;ed Into the corpres-
ponding acld by bolixng 1t for 5-0 hr in & saturatod
solutlon of XOH 1n 2-methyl-butanol, dlot11linyg the
mleohol, dluolvin- tne residue in a sm2ll amournt
water, Clltering, and x)r“f'ipltat*n the acld with

ncentrated HC1 (v’eld 80%; mp 186Y C) The amlde
the adduct was obtailned on heatlng a r.i:d'um of the
ver, 12% hydrogen ps sroxide, 95% ethanol, and

un Snon solutlon (yleld 78-80%; mp 238.5° ©).

nyl ester ol the adduct wWas ob.;aln“d on heatlng
nhe latter in 'r»*tnlnﬂ and concentrated sull \11": qeld
s121d €0#%; mp 11 3-116° ¢, from ru,th;mol) uty
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24017
o 5/080 61,/034/006/020/020
ib/g}f, D247/D305 |
AUTHORS3 Oxhramovich, A.Ye., Krulov, A.Ye.
TITLE3 Obtaining polyesters fronm 9.9-dipropionic ncld

fiuorens

PERIODICAL: Zpurnal prikladnoy vhimii, Ve 34, RO 6, 1961,

1381 - 1386

ters from 9.9—dipropionic acla

s to obtain polyes
g and high quality lucguers.

TEXT3 The object wa

for use in the praparation of plastic
9,9-dipropionic acid fluorene was condensed with ethyleneg;lycol
sence of various catalysts. In each

and with glycerine in the pre

case high molecular chain form esters were formed. Preliminary re-
search with pentaerythrite indicated that satisfactoTry polyester
resins are optained only after the preliminaXy easterification of
two hydroxyl groups of pentaerythrite vy unsaturated high fatty
acids., To obtain polyethylens egters {rom 9.9—dipropionic ecid
¢luorens: (a) In ine presence of zinc chloride, »inc acetate end

Card 1/2

[ dscs
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1ead monoxide: Into a round bottomed 3-necked 100 ml. flask provi-
ded with =2 sondenser, tharnomeier and funnel for introducirg nitro-
gen,vwas placed 10 g (0,032 mole) of ,9-diproplonic neid fluorene,
4,2 g (0,067 mole) of ohtyleneglycol and 0,1 g (1) ajydrous zine
chloride; (2) zinc scetate OT %3) 1epad monoxids. The flask was hea-
g2 hours av 140-1600 and then {for three
the reaction vensel had

Obtaining polyesters from ..

ted on a sand petn for thre
mours at 200-220°, The nitrogen entering
peen previously cleansed of OXygexn and dried. Al 140-1600 the con-
tents were carefully stirred twice until a homogeneous nixture wes
obtained. After six hours the resin was poured into a porcelain
dish and fractionated using acetone as golvent} (v) In a large ex-
cess of ethyleneglycol: Tne method was as apove using 42 & (0.67
mole) of ethyleneglycol and 0.1 g of anhydrous 2zinc chloride (4).
On warming 10 1400, the mixture becomes 113

tion begins continuing for three hours,
perature reaches 2100. To remove all excess of ethyleneglycol &

vacuum pump 1s used for 15 to 20 minutes. To obtain polyglycerine
paters from 9.9—dipropionic acid fluorsene in the presence of zinc

Card 2/4
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24017
$/080,/61/034,/006/020/020
Obtaining polyesters from ... D247/D305

chloride, zinc acetate and lead monoxide: The methecd as for poly-
ethylene esters using & g (0,065 mole) of glycerine and 0.1 g an-
hydrous zinc chloride or zinc acetate or 1lead wmonoxide. Heed for
three nours at 180-200° and then for three nours at 210-220°. (b)
In a large sxcess of glycerine, use 60 g (0.65 mole) of glycerine
gnd 0,1 g anhydrous zinc chloride. Heat for thres hours at 2000
and then under vacuum for one hour cradually raising the tempera-
ture %o 2359, Conclusionss (1) Hitherto undescrived polyesters
were obtained by condensing 9,9-diprovionic acid fluorene with
athyleneglycol and glycerine in the presence of catalysts and with-

out them; (2) Bsters odialned using ethyleneglycol were superior ,

in physical and chemiceal properties to those optained with glycer-
ine; {3) 0f the ten eaters synthesized the best was obteined with
ethylensglycol in the presence of anhydrous zinc chloride; (4)
Thepe esters can be used for the preparation of high quelity lac-
quers. There are i table and 9 references: 3 Soviet-bloc and 6 non-
Soviet-bloc. The references to the English-language publications

. read as follows: ¥. Smith, J. Soc. Ch. Ind., 20, 1075, 1901; Vi.H,

Card 3/4
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KCZOPOLIANSKIY, N.8.) KFETOV, A,Yo.j OKHRAMG/ICH, A.Yo.; SHAPOVALLY, L.D.

flu ~9,9-diproplonic
hesis of alkyd resins based on fluorens 9,9~d .
iﬁ;. sLikﬁ]a'aa.mt.i ikh prin, 10,3:36-39 162, {MIRA 15:7)

institut.
. Dnepropetrovskiy ¥himiko-tekhnologicheskly
' Frope {Alxyd resins)

(Fluorene propionic acid)

“~ |
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XOZOPOLYANSKIY, N.9,7 KRETOV, A.Tey OKHRAMOVICH, A.Ye,; ILTASH, I.I.

Use of Tluorene-9,9-dipropionic acid for modification of
polyeater renins.’ Plast, ne3sy’ n0,11314-15 63, {MIRA 16:12)
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OKHREMOVICH, A.Ye,; KRETOY, A.Ye,

Preparation of polyesters Yy the condsnsation of fluorens.9, ‘
9.dipropionic acid with 1,4{-butylens glycol andﬁlél-dihydroxye:tnyl
epier, 2Zhur. prikl, ¥him, 36 no,12:2775-2779 D63,

prer ' F ’ {MIRA 17:2)

1, Dnepropetirovekiy Xhimiko-tekhnolegicheskly institut,
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OKHRAM)VIC}’ A Ye., KHETOY, A.Ye.

B EB‘( ars of flnorene-9,9-dipropionic acld, Zwr.prikl.khin, 37 mo.l:
220.223 Ja 64, (MIRA 17:2)

1. Dnspropetrovskiy Xhimiko-tekhnologicheskly inatitut,
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KRETOY, A.Ye.j OKURMMOVICH, A.Yo,

Preparation of di- and tri-fﬁ -cyancethyl)-indens and thuir !
derivatives, Zhur.prikl,khinm, 37 nc,7:1617-1619 J1 3¢y, i

(MIRA 18:4)
1, Dnepropetrovsily khimiko-tekhnologicheskiy institut,
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AUTHOR: Ostrenko, V. Ya.; Dogoyavlenskays, He V.; Bobrikov, L. D.; Akimova, Yo,
?;;*gsov, V. K.; Okhramovich, L. N3 J1'vovskaya, Le Ae
.‘__/-.' e e

TITLE: Davelopment of o production process for AT-3 titanfum alloy tubos

- SEURCE: AN $55R. Institut metallurgii. Titon ! yego splavy¥, no. 10, 1963.
1ssledovaniya titanovyikh splavev, 250161

"TOPIC TAGS: titanium alloy, A7T-3 titanium alloy, AT=3 olloy tudbe, tube rolling,
‘hot rolling, cold rolling, AT-3 titonium alloy propcriy, titanium alumlpum chrom-

jum alloy, iron containing alloy, silicon containing alloy, boron containing alloy

"ABSTRACT: The effect of therma) trcatment on the mechoanical properties of HhT-3

.ailoy and paromcters affecting the cold and hot rolling of tubes of this al oy

‘were investigated in the laboratories of the Ukrainskiy nauchne~issledovate’ ' skiy
trubnysy institut (Ukrainion Scicntific-Rescarch jnstitute for Tubes) and the
Nikopol'skiy v . unaurubny¥y zavod {Scuthern Tube Plant, Nikopol). AT temporatures

" of 800-500C the mechanical propertics znd hardicss of AT=3 were goriacdly ooered
by hardening in water but cssentially unchanged by ccoling in air or ia o «lin.
This effces is exploined by the rivstion of the intermcdiaio @+ P styuciurs dure
éng}hardcning 1n water. Theso alloys cemsnsiruted high ductllity In o wido rongo
oi ‘ N
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of rolling temperatures (1975 1125C). A eaximum deformation of 559 can be attain=-
cd by cold rolling of such tubes, while not rolliag of these tulics procecds dormale :
ly. The problems involved are sticking of the metal to the ro!ling device aad the ' o
t formstion of a gas-saturated film on the hot rolled tube. Tihesc prcblems have been
solved by adda;xonql mechenical trcatrcng such as ctching, cooting with an oxide
'fain and lubricaticn with a mixture of costor oii wnd talc. Scme of thesa rocome
nnndcd procedures cre ciscussed. Orig. arte. has: 6 figurcs and 3 tablcs,

éASéOCl:‘sT&O.‘%: Iesiiduld motaliawesid AN SSSR (Metallurglesl Inmstitute,All SSSR)

 SUBMITTED: 00 " DATE ACQs  27Dccd3 ENcl: 00 , ,
{ SUB CODE: »A, ML o NO REF SOV: 00D OTHER: 000
* S : |
! : S . : ‘ ' :
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OSTENKD', jJ.k’-a._; bO.0TAVLELSHAYA, N,V.:. EOBRIXOV. LD, AXIMOVA. Ye.b. - rnecer
VoX,; OLIAXIOVICH, L.3,. IL'VOVSKAYA. L.a, ’ e TOeTes el

Develsping a technolegy for the lucti . : |
cg e production of AT-3 titanium allov i
tubsse Titan 1 ego splavy no.10:254.261 '63, ? titant 1'?47%,?,}1'7:1) ]
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ZHOLUDEY, 3,D,, kand, tokhn, nauk; KISILEVICH, V,0., inzh,; DARKALYUK, Ya.kn,,

irud no.103101-105 163,
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inzh,; Prinizala uchaztize OKHRAMOVICH, 1.1, inzh,

Production of thin-walled pipe :ede by galvanoplasty. Proizv,

(:IRA 17:10)
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TUPITSYN, N.Ye,; OKHKEM, A,A.

Ways to increase the output of cement. TSement 28 mno,b:5-6 E-D 182,

(Comemt plante) (MIRA 15:32)

v
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OKHREMCHIK, A.V,

Year of eperating with slsctric lecometives, Blek, 1 tepl, tiaga
(M 11:12)

2 mne,11:6-9 B 58,

1,¥achal’nik Xuydyshevakey shalazney dersgl,
{Xuydyshey Prevince--Electric lecemetives)
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OXKHREMCRIE, A.V. {g. Xuybyshov)

Kuybyshey Trunk Iine during the seven-ysar plan, Zhel, dor,
transp. 41 mo.2:49-51 P 159, (MIRA 12:3)

1,Hachal’nik Euybyshevekoy dorogl.
{Xuybyshev Province--Railroads)
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- OKERRMCHIK, A.Y.

Potentialities for incressing train spesds. Zhel.dor.tranip. 42
n0,6:8-13 Js 60, (¥182 13:7)

1, Bachal’nix Tngo-Vomtochnoy dorogl, z. Yoronesh,
{Railroads—Train spesd)

i
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OKHREMCHIX, A.Y.
/‘_ -

Potentialities of the Southeastern Rqilroad for accelerated iar
turnover, Zhkel.dor.transp. 43 no.2:11-15 P 1641, (MIXA 1542)

1. Xachallnik Yugb—Vostochnoy dorogl.
(Rallroads—~Management)
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YAKOVIEV, N.A., inzh.)wOIGIRBiGHIK y AV,
Operaticn of dlssel locomotlves or lobg haul distances.
Zhel.dor,transp. 43 no,11:68-72 N ’61. {MIRA 14:11)

1. Zamestitel? machal'nika Privolshskoy dorogl, g. Saratov (for
Yakovlev). 2, Nachal’nik Yugo-Vostochnoy dorogi, g. Voronozh
{for Okhremchik),
iD:lesel locomotives)
Railroads—Management)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0"

s s



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0

3 g i

OKHREMERFQ, H.M., kand, tekhn, nauk, dotsent (Leningrad)

Mogmotic {iald of & {lat inducticn pump. Eledtrichentve o0

* &

1B-2é A V64, (MIRA 17:01)
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24329 ©B8710
AUTHOR: Okhremenko, N, M., Docent, 3/105/60/000/03/009/023
Candidate of Technical BOO7/3008
Sciences {lLeningrad)
TITLE: Electgomagnetic Phenomena in Flat Induction Pumps for Kolien
Meinl,

PERIODICAL: Zlekirichestvo, 1960, iir 3, pp 48 - 55 (USSRH)

ABSTRACT: Owing to their simple consiruction and the possibility of
feeding them from ordinary three-phass ourrent sourcas, the
flat linear induction puaps have the best chances atl present.
The scheme of such a punp i3 shown in figure 3. The sgsential e
features are shown, compared with{the ordinary industion !i/
motors. The electromagnetic pumpsYhre still a new bdranch, and
their theory is 1iitle developed. A number of investigations
of these pumps were carried out in the USSR at the Institut
fi1zikl AN Latviyskoy 3SR {Institute of Physics of ihe Acadeny
of Sciences of the Latviyskaya SSR) under the guldancs of
T. M. Kizko and I. A. Tyutin (Refs 2,3,3,5,6,7,8). A.1.Vol'lel
{Refs 9,10,11,12) contributed consideradly io the theory of

Card 1/3 these machines. The investigations of the sleciromagnsatic
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phenomena in 8 £lat induction pump 1n consideration of the

transverse and the longitudinal fringe effect, B3 w9ll a3 the

jnvestigations of the demagnetizing influence of ith» currenis
in the metal aTe generalized hers. The formulas foT the
pressure produced by Yhe pump, for the power losses axd the
equivalent paraseters of the secondaTy sircuit are derived
nere,. 1t is sho¥n that the transverse fringe effeol reducey
the dback pressurs much more than the useful pressure. If ihe
transverse fringe effect is absent, the pack pressure incraased,
and the total pressure produced by the pump can b2 caomputed i
from formula {32). Formulas {53) and {54) for the power ;
transmitted to the matal are written down. The tolal powser
transaitted by the nain- and pulsating {islds Yo thes sescondary
circuit is expressed by formula {55). The prodlem given here
appears o de solved. The method explained and the resulis
given can de applisd for the solution of analogous prroblems
in the field of olectric machines. The dats obiained dy

Card 2/5 sexperimenis (Ref 7) are compared in the appendiz wita the
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AUTHOR: Ckhremenko, N.M., candidate of Technical Sciences,
Docent {Teningrad)
TITLE: Optimam geometrical proportions in induction pumps for

) liquid metals
PERIODICAL: Elektrichestvo, 1961, No.9, pp.10-16

TEXT: The main problem in the design of induction pumps iz to
determine the principal dimensions and parameters: the heignt of
the duct 2b, its widih 2a , the pole pitch 7T, the slip 8

and the active length Y (Fig.1). Previous published work on the
aelection of optimum pamp geometlry is brieily reviewed. Existing
methods are considered unsatisfactory either because important
losses are ignored oOr because important Jimensions must be assumed
in advance. Accordingly, the present article considers the
selection of optimum ggomelry of induction pumps Irom the tvo
standpoints of maximum efficiency and minimum weight of act:ive
material, Splutions are given in application to a flat linear
pump with an inductor on each side, but the results are also
applicable to annular and spiral pumps. The initial data and
Card 1/7 Vﬂ/
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assumptions are first described. The condition and properties of
the metal to be pumped are assumed Known. These govern the duct

wall thickness by and thermal insulation thickness by,

Conditions in the electrical winding, such as current density and
temperature, are also assumed known, Iron losses, hydraulic

losses and losses in the short-circuiting side-bars (item 5 of Fig.l)
are neglected; they are usually less than 103% of the total losses,
It is assumed that the pump design is such that the transverse
edge-effect is negligidble. The longitudinal edge-effect is

allowed for by empirical coefficients which are assumed constant,
Appendix (1) gives the derivation of ihe following equation for the
relative losses in an induction pump.

— T e
F(b' S)-—:ﬁ:koko {i:-}—m'}‘
! lb+n.(l-—s)HA’U—-s)‘+i\"(bs+n>=1} -
+e :

(1)

b(1—sps

Card 2/7
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For the purpose of the present argument the losses may be
tonsidered as function of two arguments, the slip s and the half
height of the duct b v whilst all the other coefficients in
equation (1) may be considered constant, Hence their notation,
which is given in Appendix 1, is not included here. Optimum
values of slope and half-height are then determined by partial
differentiation of Eq. (1) with respect to half-height and slip
respectively, A graphical method is used to solve the resulting
2qguations, By way of example, Fig,2 shows graphs of optimum
values of b and s Plotted for pump type nH -7 (IN-7) designed
by the Institut fiziki AN Latviyskoy SSR {Institute of Physics

AS Latvian SSR). It pumps sodium at a temperature of 400°C and a
pressure of 5 kg/cm2, with an output of 250 m3/hour,  The pump was
designed for maximum efficiency with s = 0.25, b = 8 mm. It is
Seen from Fig.2 that the optimum value of s = 0,126 and of

b = 5,7 mm. Construction of the curves of half-height and slip
requires the solution of a large number of cubic equations and is
very time-consuming; a simpler method of obtaining solutions is
described, The formulae show that the optimum slip diminishes
with increase in the conductivity of the metal and with the symare b#y/
Card 3/7 !

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0

L - o ;
ol N a ! 2.

27¢75
5/105/761/000/009/0601/¢ 03
Optimum geometrical .., E194/E455

of iis rate of flew and also with decrease in the frequency,
Therefore, light metals and alloys of high electrical
conductivity,such as sodium or sodium-potassium, allow a rate of
flow of 10-12 m/sec; the optimum slip then lies between 0.2 and
0.35, For heavy metals of low conductivity, such as bismuth or
lead, the permissible rate of flow is 3 to 5 m/sec and the optimum
slip rises to 0.7 to 0.8. Once the optimum slip and duct half-
height have been determined the duct width and pole pitch are readily !

found, The optimum proportions to give minimum weight of active
materinls are then considered. Appendix 2 gives the derivation of
the following formula for the weights of copper and iron in an
induction pump e - . qg
e [0 =8P K3hs 4 n)] b+ g (1 —3)],
Ge,=C, s(1 —s)d P @
e YR =5+ X335+ np
Gp,=C, ST—5 . 9

As before, in these expressions, only s and b need be
considered variable. Determination of the minimum combined copper
Card 4/%
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and iron losses is too complicated: therefore, the minirum

conditions of each of the expressions (8) and (9) are considsred
Separately, Yalues of slip are first determined which give

minimum weights of copper and steel, by differentiating the

expressions {8) and (9) by s and equating to zero, In the

resulting expression, different values of 8lip are then assuned |
and the equations are solved relative to b, giving curves for '
the slip for minimum weights of copper and iron as functions of 1,
A method of finding the optimum slip by a method of linear
interpolation is then explained, In practice, it is almost
always necessary to depart from the slip that gives the least
¥eight of active material in order to obtain satisfactory
efficiency, but the expressions may be used to achieve an optimum
design, When the optimum slip has been determined the optimum
half-height of the duct may be Tound by graphical construction,
Analysis shows that optimum conditions in respect of maximum
efficiency and minimum weight require a ratio of duct width to
height in the range of 20 to 49, There are four appendices which,
in addition to giving the derivation of various formulae, in:lude
iwo numerical worked examples, There are 5 figures, 1 tabls and

Card 5/7
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14 references: 11 S«

: oviet and 3 non-Soviet The thr PSR
infiighAlanguage publications read as follows: aree referonces to
'a DeAny A study in design of trav i .

, A ) : ‘ elling i ple I
$?mps for liquid metals, A.E.R.E, ED/R 16%6 ;ig5%1LCtrumd5retlﬁ |
jat? D.AL, Engineering, 1956, v.181, NO«"ITOB' 7223 I
Watt D,A,, A-‘E-RpEo R/I‘] ll{,l)' 19570 ’
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AUTHOR:  OKhremenko, .M, H
PITLE: drowth of lam t'icw : S ¢
0w of & vipeor ! i g
betvesn parallel plates, acted on by s transverse magnatic %}g&%l Agatd ;%

CITED BOWRCE: 3b. Vopr.
AN Latv8ER, 1962, 551-557

sognitn, gidrodinemiky 1 Gipamiki plazmy. v. 2 Nign.

TOPIC TAGS: laminar flov, viascous liquid, conducting liguid

‘boundsry laysr, fmertiel force , Bartmen nunber, ptresmline magnetic eld,

TRARSLATION: 5
of alectrfzal 1; ﬁb*grefical solution {¢ given for the problem of thy lantnar flow <
chanuel sod thecou uc..ivc‘inacrnpraasible 11quid i{n the initiail part of Lhe » -

f (Vt-ax) thee;ol’t action of & trangveras traveling wagnetic fisld ., EI ) ;: ST §$
fects are abungo‘f;{‘zg La nasuwad: 1) the traneverse end longitudins! ed :‘ %
' chammel 3y et 2] the Bagnatic fleia doeen't vary along the halght ur «n. &
’ 1R the dnttinl ross section, the curreot has s unifora ;h ‘ i

; o aru rvels. g
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AUTHCR : Okhremenko, .M., Candidate of Technical Sciences,

DOTaIL

liagneto-hydrodynamic phenomena in channels cof
liquid-metal induction pumps

1Ay Ty
dalla

PIRICDICAL: Izvestiya vysshilkh uchebnylih zavedeniy. Elekiro-
nelkhanilka, no. 6, 1962, 593-601

APV N

theory of laninar flouv of electrically conduecting liquid uncer the
cction of a travelling nagnetic field: 1) The surface effect on the
stéady flow; 2) Length determination of the flow-forming initial
section at channel entry, and 3) Non-steady flow after switching in
the pump., The problem is investigated analytically for the laminar
flow cnd the results obtained are applied to the case of turbulent
flows. 4 specific solution is obtained for a plane-type three-phase
purp. Dependent on channel height, marked e.m. field attenuation
is experienced in large-sized pumps and in wedium-sized pumps work-

Card 172

e The author considers three special cases of the
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ing at frequencies of 400-1000 ¢/s. It is shown that the effect of
she field attenuation on the fundemental wvelocity component decreas-
cs the mean induction value and the effective Harimann nunter (1) by
times (usuval notation). <n approximate expression is deduced for
the length of the initial part in which the steady velocity profile
of *he leminar magneto-hydrodynamical flow is formed. Undcr the ac-
tion of the magnetic field this length decreases rapidly. In the
surbulent case the Tlou formation is more rapid hence, in the jr ac-
rical ceses of pump calculation the length of the initial section
can be assumed to be zero. Non-steady flow after switching in the
purp is exenined and an expression for the velodity is obtained.
Graphs of velocity profiles at various times are given for M = 5
and ¥ = 10. “There are 5 figures. The English-language relerence
reads as follows: L.2. Horris, Hydromagnetic Channel Flows, N.Y.-

London, 1960.

SUTIITTED: April 5, 1962
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AUTHOR} -Okhremenko, N.M, {(Leningrad) , : |

TITLE: . The ‘growiL of the laminar flow of a sonduoting fluid in.

a plane channel in ihe preossnce of a moving magnetis
field . .

i
" PERIODICAL: %2“@?“}985“}323?:{ melhaniki 1 ‘gokhn:lnch‘nkoy fimiki, g

_TEXT: The above problem is studied using approximatse sguations of| =

motion in which ths viscosity and accsleration componsnts ars . i
prartially taken into acccunt. The following assumptions ars mado?
1) the motdon of ths Fluid is parallel to the x-axis with .
velocity m = up{x,y} + u;(x,y,t) where 1) is periodic in' ¢ :
with the period a muliipls of 7T = 297¢/v (u = const for x = 033 . ':
~ 2) the width of the channel in the dirsction Ow» is greatsr than
its heighty 3) the planes y = a and y = ~a ars isolators and !
the two other walls ars ideal conductors} the attsnuation of the
electromagnatic field across the height of the channel is almo !
neglected, Under thess assumptions the approximate MHD agquations °
describing the two-dimensional flow of a viscous incompressible ;
fluid under the influencs ot a moving fisld are saolved Tor ths
Card 1/2 : . . '
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The growth of the laminar ... EO31/R492 .
- boundary conditions u = 0, v = 0 for Yy =a and y=ea, x>0.
Averaging the volocity componsnts and pressure over the pariod T
-and deriving tho mean equations from which 9p,/dx {po, is the ,
‘mean pressure) is eliminated and to which the laplacs transformation
with respect to x is subssqueontly applied, sxpressions for ths
. mean velocity, the length of tha initial part of the chanmnel and WV
the pressure drop are obtainod. The mean volooity‘proﬁ.l@ is
independoent of the frequency and coincides with the solution
obtained by J,A,Shorcliff {(Proc. Cambr. Phil, Soec., v.33, part 3,
no.7, 1956, 5723), There is 1 figura. .

{ .
SUBMITTED: - August 30, 1962
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(Iiquid metals—Transportation) (Pumping machinery, Klectric)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001237910008-0

' ACCESSION NR: AT4042289 ’ $/0000,/63/003/000/0115/0127
. * AUTHOR: Okhremenko, N. M.

" PITLE: Effect of a rotating magnetic field on hydraulic resistance o turbulent channel ,
flowof a conductor fluid , . |

SOURCE: Soveshchaniye po teoreticheskoy 1 prikladnoy magnitnoy gidrodinamike. 34, 5

Riga, 1962. Voprosy* magnltnoy gidrodinamiki (Problems in magnetic hydrodynamlces);
_doklady* soveshchaniya, v. 3. Riga, Izd-vo AN LaiSSR, 1963, 115-127

- POPIC TAGS: hydromagnetics, electromagnetic pump, rotating magnetic fleld, trans-
* verse magnetic field, channel flow turbulence, pump pressure, pressure pulsation,
 turbalent flow dimenslonal nnalysis, hydromagnetic pump NA-1, hydromagnetic pump
.+ NA=-500, hydraulic resistance

* ABSTRACT: The author surveys the existing literature, notes the lack of adequate con- ;
. slderation of the motion of a field relative to the liquid flow, and prosents a dimensional .
analysis for a turbulent flow acted on by a rotating transverse 1 agnetic finld, He Iinds

" that the friction factor R S T -
. b 7"‘?‘: -}-I—f R -'-‘iou;l = }/m J ’(f) ‘“x' . : (1)
' Card 1/3 N
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" ap exprossed by 1. P. Harris for & consiant transverse field, can be pxpanded 0 apply to
: a Totating field by substituting

M2 s
T 18 k att

| =

! 12 ' ;
~ for the argument N—,—- (s = average slip, Rayt = attenuation factor). Exporimental verifica- :
" 4ion of tho ellect 3 a rotating field on hydraulic drag, carricd out with the straight-line '
pumps NA-1 {230, 412 or 380,v; 0 - 40 nd/hr., 0 - 12 m/sec, 8~ 0.25 - 1 0) nT NA-500

' {220, 250 or 280 v; 0 = 500 m"/hTes 0 -10 m/sec, 8 - 0.5 - 1,0) pumping TquidHgina
closed circulation, indicatcd pressure jovols 39 - 40%, lowor than cnleulated and the
presence of pressurod pulsations, 1t is concluded that Prespurd lossep duse 10 ,nternal flow
turbulence induced by the rotating field cnnm,m_‘_kcdly_pxcecd losses duo 10 friciion,
especially at Teduced voltages and 1ow rates ©f Tlow., The tendency 10 turbuience ig anticl~ -
. pated to be MOTO pronounced for ono-~sided coll plasement. Prossure pulsniioas are alsd |
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AUTHOR: Okhremenko, H. M, &
| 2253 &
'TITILE: Curyvent:z and eluctromagnetic forces in a layer of moiten metal of an i, ':i
'tion trough “"‘“‘""“""“““ L ;
. |SOURGE: AN B888R, 1Igv. Enmergetika § trameport, no, &, 1964, 474 -480 %
ETUPIO T£G8: electromagnetic trough, electromagnetic miwing, edge offect, aurie i
.effect
‘ z
(ABSTRACT: Previocus analytical and experimental studies by the suther have w1« }L
:2he quantitetive characterietics of the space distribution of the magretic !:-! i§
! ix an electromagnetic trough and of the reaction of fnduced currents. Thass T %
:aetert-tica sre stilized in this article to analyze the distribution of cur. et ﬁ
;4 layer of metal and to obtain expreseions for the power, electrimggnetic sty - i
iimd buoyant foreces Smparted to fhe metal and which partially relleve the cerem!: ’
élinim from the weight of the wetsi. 7o contrast to 8 similar problem previcsn @ - f
i atudded by £, X, Rocimev and M, G. Hezin, the transverss edge effect and fhe boune @
.cdnese of the metal 1eyer height are taken into account. Caleulsted apd wtpert - 4
iCore  1/2 i
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saleulating the optimal dimensions of un clectzo-
Pigo T

A method for

-lmaghetic induction pumplof a flat U-shaped type is described.

T 3 =2 —|’shows a crogg-ssotion of the pump compused of
{| " Pt} — | 1nductor core (1), winding {(2), heat insulation —
s A—==—===1 <.l (3), firebriok (4, and melted metal (5). Thse :
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«| power § to the eleotromagnsatic pressurs p. In caloulating the ratio

S/p it was assumed that: (1) the average slip of mstal does not change
with the pols pitch %/; (2) the effect of induced ourrent upon the in-
ductor field is negligibvle; (3) the end effeot is practically iisignifi+
cant for long inductors; (4) hydraulic pressure losses are covered by
the pressure safety factor. With these assumptions in mind, ths formule
| for the 8/p ratio was derived and expressed as follows:
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Hare, the.discharge{@é,-permeability.py , oonductivity .c , everage
I metal flow velocity v, slip S and thickness A (3 to 5 om) are known

quentities, The faotor 'k, depsnds upon the relative values of
[ t s . p

2T.=—m~, d.:‘:m, q=~§;3u‘r, %:Al-; ¢ Thus, the faO‘bOI‘ "e' 18 d"fined

only by two variabls argumentaif,, &ndre,. It was proven that thsir opti-
mal values (%, and [0, oould be interrelated as )

A= g1
B ™=% | S FT
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dBy neing this interrelation of two optimal Vgluea and by exprass .

'giéphioglly, the optimal dimensions for v, 2z , and b, could baﬂdefar- |
mined. An example of calculation was presented., Orig. art. luas: |

3 figuvres and 15 formulas.
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