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TITLE: The evaporation mechanism of small quantities of mittcr in spectral
1ight sources

SOURCE: Zhurnal prikladnoy spektroskopii, v. 3, no. 6, 1965, 563-566

TOPIC TACS: spectrophotographic analysis, light source, evaporation, spectral
line

AhYY, Sy
ABSTRACT: In spectral analysis of samples with limited mass, the intensity of
spectral lines varies with time, Many authors investigating the kinetics of evap-
oration of small amounts of matter established various kinds of analytical re-

lationships. The present paper presents the results of experimental investigations

which seem to be in good agreement with the theoretically derived expression
I =Ax exp (-Pt): /1 - exp (4 t:)_._7 similar to an expression proposed earlier
by A. G. Nepokoychitskiy and A A Yankovskiy (Vestsi AnBSSR, ser. fiz.-tekhn.

navuk, No. 3, 124, 1963; DAN BSSR, 7, 814, 1963). The mean square deviation of r.hd——';:n...“

theoretical from the experimental values, for the various cases, is within 2—10%.
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Coefficients A, p » and are directly related to evaporation conditions in the
light source. The theoretical curves can be used successfully for the investi-
gation of the influence of various parameters (voltage, polarity, current pulse
duration, etc.) on the contact spark transfer of matter, and of the physical
processes in epectral 1ight sources. Otig. art, has: 3 formulas, 2 figures,

|.and 2 tables. o
11508 CODE: 07/ SUEM DATE: 23Maré5 /' ORIG REF; 010
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AUTHOR: Gaylis, A. K.; Silin', E, 4.; Froymanis, Ya. F.

ORGt ILatvian State University, Riga (Latviyskly gosudarstvennyy universiteti) i

 TITLE: Study of tho volt-ampere characteristics of thin film systems of a sories of !

indone compounds

< TOPIC TAGS: volt ampere characteristic, indene, thin £ilm

SCURCE: Eloktrokhimiya, v. 2, no. 12, 1966, 1420-1425

ASSTRACT: Tho volt-ampere characteristics of thin films vrovared from systems of the !
series of 2-arylindones and thoir derivatives, which had different tendencies toward
polyassociation, were measured., The systems studied were motal/indene compound/metal !
systems. The indene compounds were devosited on glass substrates between Au-iu, Ag- Ag'
and Al-Au electrodes, and the measurements were taken in a vacuum of 105 mm. It is

shown that the thin films have nonlinear volt-amvere characteristics of the tyve i
J = AUP, where the nonlinearity coefficient P assumes a series of discrete values as

the voltage U increases, A being a proportionality factor. A correlation is estab-

. 1lished betwoen tho character of the change in coefficient P and the magnitude of the
. intermolocular interaction of the corresponding group of indene compounds. It is sug-
- gested that the observed nonlinearity of the volt-ampere characteristics is mainly due’

to the formation of additional current carriers in the film of the organic compound
Card  1/2 UDCs 621.315.5923547
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jncrease of the current

influence of the electric field; the nonlinear

i xgzsglﬁh:ho system with rising electric field sirength devends su'%::anti;tallyh:: .t.}jxe
nature of the intermolecular intarnction in the given compound. g. art. :

' figures and 3 formulas.
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AUTHOR: Silin', E. A.3 Motorykina, V. P.; shmit, I. K3 Geyderikh, M. A.; Da dov, !

: ORG: Latvian State (Latviyskiy gosudarstvennyy universitet); Institute
of Petrochemical Synthesis Academ (Institut neftekhimicheskogo

v sinteza Akademil nauk SSSR)

TITLE: Structural changes in polyacrylonitrile during infrared irradiation

L y

SOURCE: Elektrokhimiya, v. 2, no. 1, 1966, 117-122

TOPIC TAGS: polyacrylonitrile,

ABSTRACT: The purpose of this
diation on polyacrylonitrile.

tional energy of individual groups of polyacrylonitrile molecules was assumed.
used to obtain a polyacrylonitrile film with

treated sections of a given geometric configuration and degree of conversion.

use of a concentrated IR beam was

investigation was to study
The selective interaction of radiation on the vibra-i = -
The : -

IR absorption spectrum, electron spectrum

the effect of intense ra-

acrylonitrile film was obtained by redox initiation with an average molecular

UDC: 621.315.592 : 547
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fweight of 23000-36000, The films were prepared from 3% polyacrylonitrile solution
in dimethylformamide and kept in vacuum to a constant weight. The film thickness
was 8-12 microns. The films were irradiated in 107 5-10"6 mm pressure chamber
through a quartz window about 100 mm from the light source. The spectra of irra-
‘diated samples were obtained in air at room temperature. Electronic absorption
.spectra were taken on an SF-4 spectrophotometer and vibrational spectra were taken
.on an IKS-14 spectrophotometer. It was found that infrared irradiation produces
.significant changes in the vibrational absorption spectra of polyacrylonitrile. The
‘IR irradiation increases the mobility of hydrogen in tertiary carbon and facilitates
.its migration to the nitrile group, >C=NH, which, in turn, produces intermolecular °
‘cross-linking. The hydrogen band is formed between the >C=NH group and the neigh-
‘boring nitrile group. This scheme is supgorted by the appearance of the diffuse ab-
sorption band, shifted toward the 3.45 cm ! region, which is assigned to the valence
.vibrations of the >N-H...N3C-group. Electronic spectra also indicate the forma- :
1txon of polyunsaturated bonds. The comparison of the vibration absorption spectra !
.of polyacrylonitrile upon thermal treatment with those of the same material irra-
diated with IR show that both in their initial and subsequent stages, the conver-
‘sion process during IR irradiation differs from the conversions which take place
'during therwmal treatment. Conversion of polyacrylonitrile during IR irradiation
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proceeds by the self-accelerating reaction scheme, the ratn of which is signifi-
cantly higher than during thermal treatment. A. B. Krumin participated in the ex-
perimental part of this work. Orig. art. has: 3 figures.

SUB CODE: 07/ SUBM DATE: 27Apr65/ ORIG REF: 008/ OTH REF: 012
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B e tipvm ey,

ORG: Latvian State University im, Petr Stuchka (Latviyskiy gosudar-
stvennyy universitet)

TITLEs Study of certain electrophysical preperties of low-molecular-
weight charge-transfer complexes introduced {irto polymer films 4
——— —

SOURCE: Elektrokhimiya, v. 2, no 6, 1966, 732-734

TOPIC TAGS: organic semiconductor, charge transfer complex, photo~
conductive material

ABSTRACT: The electrical properties of low-molecular-wveight charge=~
transfer 'complexes (CTC) are usually studied with donor-acceptor
multilayer specimens, as with powder or f{lm specimens prepared by
depositing CTC from solutions, However, the reproducibility of elec~
trical measurements using low-molecular-weight CTC films deposited from
solution 1s poor ocwing to nonhomogeneity, Therefore, a study hanﬁbeen
made of the, feasibility of preparing new polymeric photosensitiveVsemi~
_ggngngjgxl,éuhoue properties can be predetermiaed by introducing CIC in
polymer film "matrices," ,The aczeptor, p-chloranil (PCA), and the j
donor, p-mnylenedtamine(\(nn). were introducad into polyacrylonitrile

Card 1/2 UDC: 621,315,592:547 - O O
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(PAN) films by deposition from 0.05M PPD + 0,05M ' PCA + 3 PAN solu~-
tions in dimethylformamide, This method ytelded strong homogeneous
films of the PPD + PCA complex and PAN, The complex in the film
exhib{ted considerable photosensitivity 1in the near UV, vigible, and
IR regions of the gpectrum, The results of measurements of the volte
ampere characteristics of the photo= and dark conductivity, absorption
spectra, and photocurrent kinetics of the complex in PAN f{ilms are
given in the source. The experimental data obtained confirmed the
assumption that low-molecular-veighc CTC introduced into polymer
matrices form new types of organic semiconductors which exhibit con~

siderable photoconductivlty in a broad region of the spectrum, Orip,
art, hast 4 figures, _ " [Bp])
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Joint drigadas in leng wall mines. Ugol' 31 no.l1l:35-36

N 56, (MLEA 10:2)

1. Urgnl'ekoye shakhtoupravleniye,
(Bureya Basin--Coal mines and mining:)
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USSR/Chemical Technology - Chemical Products and Thelr I-12
Application. Fermentation Industry.

Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 2901

Author ¢ Silin, G.N., Budovskiy, P.I.
T

Inst : All-Union Scientific Research Institute of the Brewing
Industry.

Title : Efficient Method of Producing Wort for Bread Kvass
(Plant Tests and Putting Into Practice)

Orig Pub : Tr. Vses. n.-i. in-ta pivovar. prom-sti, 1657, No 6, 150-
161

Abstract : The performed plant-scale experiments have proficed a de-

tailed standard procedure for the manufacture of bread
kvass according to an efficient method, which comprises a
preliminary hot steeping of aged rye malt and rye flour
and a subsequent saccharification with barley malt.

Card 1/2

£ Water Lo aei e r< veiug not-steeped, 6 55% (ratio
of water to weight of steeped products l;l) ; szcghari-
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holding for 20 minutes, h

> heating to 900 within 28 minut
i’o accelerate clarification of the wort it ig propo:uedes.
1o ;ti-ll.ize & cyclone separator » the description of which
S 1ncluded as well as the results obtained on testing.it,
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Sobnm, con. SCKOLoVa, I.a,,

(Producing rye ma1t for making kvass] Pr

so0loda dlia kvasovareniia, Moskva,

olzvodstyo rshanogo
56 p.

Pighchepronisdat » 1958,
(Kvass) (Ma1t) (R4 12:6)
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NEKAYEV, P, (st, Shakhun'ya, Gor'kovskoy zheleznoy dorogi); BUROV, V,
(g.Kyzyl); SILIN, I., neshtatny; instruktor; BOROD'KO, I.
(g.Vorkuta); NAZAROV, N, (g.Ural'sk); MOSHLOV, P.; -
SHMYGANCGVSKIY, V.

People talk, advise and criticize. Sov. profsoiuzy 18 RO L1
26-27 F 162, (MIRA 15:3)

1. Belgorodskiy oblastnoy sovet profsoyuzov po Korochanskomu
rayonu (for Silin), 2. Neshtatnyy kor-espondent zhurnala
"Sovetskiye profsoyuzy" (for -Borod'ko,, ganovskiy).

3, Predsedatel! soveta fotokluba” Volopodskogo Dvortsa kul'tury

zheleznodorozhnikov (for Moshkov), S Tl
‘ RS s SR + (Trade unions)
o o o e T e R e g ey e
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Banded recording of time marks on seisnograu;'ran:lf‘;n:zd from
etic films. Razved. i prom. geofisz, no. 3:39 0,

e (MIRA 13:12)

(Seismic prospecting)
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AGLonsi;, Y. S., KAZATINOV, YU. M., SOKOLOV, S. N.,

SILIN, I. N., AM
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¢ Pion-Nucleon Interaction by
" tion of the Coupling Constant o g Y 5 Hay®
Differ:l:::;ig:ou Section for Elastic (NP)- Scattering at 90, 380 500, 63

Intl Conference on High Bneegy Physics, Rochester, No Yo

the
paper presented at 35 ng - T sep 1960.

and/or Berkly California,
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S/056 60/0% /004,037 /048
BO04/BOTC
246900
AUTHORS: Amaglobeli, N. S« Kazarinov, Yu. M., Sokolov, S. N
Filin, I. H.

—

TITLE: Determination of the Constant of the n-Meson - Hucleon
Interactiorfon the Basis of the Differential Cross Section
of Elastic np-Scattering

PERIODICAL: 7zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
vol. 39, No. 4(10), pp. 948-953

TEXT: In the introduction, the authors discuss the determination of the
pion - nucleon interaction constant f suggested by G. F. Chew (Ref. 1).
They discuss the different values obtained for f, which can not be
explained as being due to experimental errors. In ordér to clarify this
problem, they evaluate all the available data on np scattering for 90,
380-400, and 630 Mev (Refs. 2,3) for determining the constant £ taking
account of both the poles of the real part of the np scattering
amplitude. They start out from the equation (1):
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Determination of the Constant of the n-Meson - 5/056,/60/039/004/007/048
Nucleon Interaction on the Basis of the B004/BOTO

Differential Cross Section of Elastic

np-Scattering

¢ (#) = a1b2[?/(xo - x)2 + 4/(xo + x)2] + 32/(10 - x) + as/(xo + X)

, where x_ = 1 + u2/2k2, x =cosP , b= u2/2k2, ar, 8y

..a  are coefticients which are calculated by the method of least

squares. The results are given in Tables 1 - 4. The authors come to the
conclusion that the experimental data in the energy range studied do not
contradict a constant value for f2 - 0.08. However, for a more rigorous
demonstration of the validity of equation (1), a further accuracy is
required. The regions of 9 in which a greater accuracy is particularly
required are shown in a diagram. The authors thank Professor Ya. A.
Ssmorodinskiy, and Professor B. M. Pontekorvo for discussions, and I. N.
Kukhtina for collaboration in the work. There are 1 figure, 4 tables,
and J references: 2 Soviet, 5 US, 1 German, and 1 Italian.

card 2/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610007-6"



"APPROVED FOR RELEASE: 08/23/2000
LA AR s

CIA-RDP86-00513R001550610007-6

SRR IS RER AT ERRE TS ISR G T TGRSR SRS R . BRG TR tes e e

. . L.G.3 SILIN, I.N.;
. KIRILLOVA, L.F.; MAiKOV, P.K.; POPOVA, LoG.; n2bd A,
po 1M S“‘?gy’éi;ov, E.N.; SHAFRANOVA, M.G.; SRAKHBAZYAN, B.A.; YULDASHEV, A.A

[Proton-proton scattering at an energy of 8.5 Begt])";;iz:i:;iyin- .
protona na protone pri energii 8,5 Bev. Dubne, R 10112)
jadernykh izsledovanii, 1961, 17 p.

1. Fiziko-tekhnicheskiy institut AN Uzbekskoy SSR (for Yuldashev).
’ (Protons—-Scatter:\ng)
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LYU YUYAN' [Liu Yian]; PYATOV, N.I.; SOLOV'IEV, V.G SILIN, 1.H.;
FURMAN, V.1,

‘ Zhur, eksp. i teor.
Properties of strongly deformed nuclei, . °
fizl: 40 no.511503-1510 My '61. (MIRA 1417)

' dovaniy.
. Obfyedinennyy inastitut yeade issle
! i (Muclel, Atomic
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KAZARINOV, Yu.M.; KISELEV, V.S.; \SLLIN,:L:}E; SOKOLOV, S.N.
Determination of the 7~ -m;zn - mucleon intera:tion constant from the
differential cross sections of .
teor .fi’ . Ll no .l ’197"198 Jl 61.

ttering. Zhur.eksp.i
elastic pp-scatiering (MIRA 14:7)
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5,/056 61/041/006/010/054
B108/B138

AUTHORS: To Ying Hasieb, Kirillova, L. F., Markov, P. K., Popova, L. G,
_ Silin, 1. N,, Tsyganov, E. N., Shafranova, M. G.y
Shakhbazyan, B, A+ Yuldashev, A. A.

TITLE: 8.5-Bev proton-proton gcattering

P<RIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fizgiki, v. 41,
no. 6(12), 1961, 1748-1756

TEXT: Continuing previous work (V. B. Lyubimov et al. ZhETF, 31, 910,
1959; P. K. Markov et al., ZhETF, 28, 1471, 1960) the authors gtudied v///
elastic proton—proton scattering at energies of 8.5 Bev, using photo- —
graphic emulsions of the HWkn-BP (NIKFI-BR) type. The primary proton

beam of (2.01 + 0.05)°10 pe.rticles/cm2 (from the proton synchrotron of

ihe Joint Institute of Nuclear Research) struck the emulsion

perpendicularly. The emulsion contained (2.90 b4 0.06)-1022 h;rdrogen atoms
per cm’. 3954 clastic scattering events (plus 145 of previous work) were
found. The elastic scattering cross gection was 8.74 % 0.40 millibarms.
Conclusions: (1) The mean square p-P interaction radius is

card 1/2
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5/056/61/041/006/010/054
8 5-Bev proton-proton scattering B108/B138
(1.15 % 0.05)'10.15 cm. (2) The departure of experimental from calculated ——
results is three times the overall error. This is due to neglect of the
dependence of scattering amplitude on proton gpin states, and to neglect
of its real part, both of which were confirmed by experiment. However, the
r=al part does not exceed half of the imaginary part. The authors thank
Y 1. Veksler for his interest, and K. D. Tolstov for collaboration.
There are 4 figures, 2 tables, and 11 references: 6 Soviet and 5 non-Soviet.
The three most recent references to English-language publications read as
follows: G. Von Dardel et al. Phys. Rev. Lett., 5, 333, 1960; A. Ashmore
et al Phys. Rev. Lett., 5, 576, 1960; Y. K. Lim et al. Suppl. Nuovo Cim.,
15. 382, 1960

ASSOCIATIOL. Ob"yedinennyy institut yadernykh issledovaniy (Joint
Institute of Nuclear Research). Fiziko-tekhnicheskiy institut
AN Uzbekskoy SSR (Physicotechnical Institute
AS Uzbekskaya SSR) (A. A. Yuldashev)

SUBNITTED: June 21, 1961

Card 2,2
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KAZARINOV, Yu.M.; SILIN, I.N.; SARANTSEVA, V.R., tekhn. red.

[Phase shift analysis of nucleon-nucleon scattering at energles

of 40, 95, 147, 310 Mev] Fazovyi analiz nuklon-nuklonnogo ras-

seianiia pri energii 40, 95, 147, 310 Mev. Dubna, Ob"edinennyi

in-t iadernykh issledovanii, 1962, 16 p. (MIRA 15:6)
(Nucleons—sScattering)
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SOKOLOV, S,N.; SILIN, I.N.

e s

Deterrination of the coordinates of the minima of

functionals by the linearization method. Dubtna, Ob®-

edinennyi in-t iadermykh issledovanii, 1962. 19 p.
(No subjegt heading)
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KATARISAV, Tu. M., LRHAR, P., end SILIN, T. N,

"Applicatien of fanformal Mappirg to the Extrapolation of Trperizentally
Ctorrved Dnjendencen to the (haphnleal Peglon

report preannted at the Intl. Conference on Figh Erergy Physics, Ceneva, :
L-11 July 1962

Lab. of liuzlear Problems ;
Lob. of Theoretical Physics

T Fo e
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5/056 /62 /043/002/045/053
B100/B102

U vauzarinov, fu. M., S5ilin, I. W.

g

RBEVION chuse shift analysis of nucleon-nucleon scattering at 210 ilev

L 5.10DIC.L: Zhurnal eksgerimental'noy i teoreticheskoy fiziki, v. 43,
no. 2(8), 1962, 692-701

shift analysis was made of np and pp-s:attering at 210 lev.
shase siiift were chosen from the solutioni obtainec. Upon
to 310 iev they correspond to the setvs a0, ! and no. 2 as
v. Stapp et al. (Phys. Rev., 105, 302, 1957) in pp-scattering
Phe pion-nucleon interaction congstant was for all solutions
0.02. For 1> 3, nucleon-nucleon scattering can be described
in single-meson approximation. Nucleons in states with
isotopic spins interact with equal intensity. There are 6
.d 3 tables.,

Gb"yedinennyy institut yadernykn igsledovaniy (Joint
Institute of Nuclear Research)
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$/C55,/62/GL3/004/C36/061
Ay 107D 3106/3102
AUTHC G Razarinov, fu. ., Silin, 1. N
PI0LL: Cneee shift analysis of nucleon-nucleon scattering e
energies of -C, 95, 147, and 310 lev
PLRILDICALL Znurnal oksperimentel'noy i teoreticheskoy Siziki, v. 43,
4 i~ ..
no. 4(10), 1962, 1385-139J :
A.ET: cino.ce shift analysis of np and pp-scatteTring aas carried out by = _Qf
cothod duccribed earlier {(ZnilF, 43, 652, 1962). Zvaluation of published
data 350w that the experimental data Detween 95 and 31C .ev are consistent
“ftn the idea that the scattering azplitude froz orbital angular ncrents

153 on is giver in sinple-meson approxization-with sufficient accuracy.
The mean vulue of the pjon-nucleon interaction constant ¥as found to Qe
6.076 T 0.0C% which egrees well with the value from ap-scatiering experizenss
(f2'= C.o80 ¥ 0.002). The :hase shifts of the individual waves are shown
in ¥igs. 2 znd 3. The phase anifts of the waves t = O and t = 1 save the
saffe magni tude on the avsTage. Prus, in the energy range studied, rucleons
in states which differ in isotopic spin interact with equal strengths.

-C'ard 1 /’l L
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5/056/62/043/004/036/C61
Phase shift analysis of... 3108,/B8182

are 3 figures and 7 tadles.

AZSOCIATION: Ob"yedinernnyy institut yadernykh issledovaniy (Joint
Institute of HNuclear Hesearch

SUBMITTZD: April 23, 1382

. . . , ‘o 1
Znerxy dependence of the phase shifts of the waves -Ps, 3?

-
Lo
x
7/

2,

ae
4

LeTgy deﬂende"ce of the phase snifts of trhe waves 1S

for 2’ 1 3

2 1
S 2

o’ 1’ 1

’
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s/057/6}/044/001/052/067 i
B102 o

B1817
AUTHORS @ Kazarinov, Yu. M., LegaT, Fes gi1in, I. N
TITLE:® . Application of conformal papping 0 eitrapolatin'g functions
obgerved on gocattering of high-eneTrgy partioles in the :
R nonphyeical region . . o

PERIODICAL! Zhurnal ekaperimental'noy { teoreticheskoy gigiki, Ve 44,
" no. 1, 1963, 311-315 A

/_-,_r,:".
TEXT ¢ Determination of the coupling constanta’f2 of the pion-nucloon : '//(jji
interaction requires the analytical continuation of funotion® found .o
experimentally in the nonphyeiCal region. The same jg true of dotornining'ff-g,i;a
the gpectral functions of the scattering amplitude. According %o = N
W.R. Frazer (Phys. ReV.s 123, 2180, 1961) the solution of thie probles .
can be simplified ooneiderahly by the conformal mapping ’ ‘ o

w= [l __‘/‘l‘:——-—-(%)‘] /.‘;‘_*_]/,%.E_‘;)} (1) ‘;_'_‘ i

card 1/3
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- ' 5/056/63/044/001/052/067
Appliocation of conformal mapping to ... 3157/3192' T '

-------

in the unit circle. x = cosh and a,b lie on the real axis and’ are’ - .
boundaries of the region to be mapped in the unit oirole;'_fZ,ia,dalonlltod;;
from the differential elastic croes sections Onp at 90, 200, 380 - 400 and - -

630 Mev, and o__ at 147 and 380 Mev, the branch point at x = f 'o't,gci g,

+ 4u2/mT) being taken into account or negleoted. m is the nase of the = o
nucleon and p that of thg piony T is the kinetic energy o|t ‘thonuo;iogx 'i_n /

the lab system. £2720.05 - 0,08 is obtained mith an error’ of +:10-15%, I "4
Furthermore, the pole order of the nuoleon-nuoleon_eonttoring\lppli@udo_,-\ L

in the x = 008} plane 1s determined a} x = # (1 + uz/nT).‘.Abaéfdiﬁiliﬁfa‘

I.Chulld, 8, Chulli, and Ya. Figher (Preprint OIYaI,D-852,'-1951';1!uo,vq Sty
£im., 23, 1129, 1962), the conformal mapping (1) qonsiderubly'lill'plit_io'g" ’

the extrapolation of the soattering amplitude M(w) in the region of

spectral funotions. The power series to be approximated for :th}q‘q;p:qci,on ‘

M(w) acz, - xz, which is to be extrapolated, goes over iint‘o, 'i'qufior‘iériqu

The sum of the even terms of the latter determines the jump ':I'.nft‘ﬁe'v'qzl'b-li.jf':‘;'
section. The effective spectral function is determined for the elements

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610007-6"
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5/056/63/044/001/052 /067
Application of conformal mapping to ,.. B187/B102

Mes. M11, "oo' H01, and M1° of the transition matrix of np-scattering and

pp-scatte;ing at 147, 210, and 310 Mev. The speotral function exhibits
definite oscillatory behavior. The inaccuracy of the experimental date
allows no detailed determination.

ASSOCIATION: Ob"yedinennyy institut yadernykh iesledovaniy (Joint
, Inetitute of Nuolear neaoarch{

SUBMITTED; August 1, 1962

CIA-RDP86-00513R001550610007-6"
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L 17637-63 EWT(n)/BDS  AFFTC/ASD - 8/056/063/0441/003 /041 /0553 £7
sS2

AUTHOR: 2ul 'karneyev, R. Ya. and Silin, I. N.

TITLS ' |
TLS: Phase shift analysis of elsstic 660 Mev pp-scattering /q

PZRIODICAL s Zhurnal eks
perimental’
1963, 1106-1110 noy i tekhnicheskoy Piziki, v. 44, no, 3,

T=AT: The Mandelstam model (Ref. 11 Proc. Roy. Soc., 224, 451, 1958) s,
t:: inelestic pp intoraction at 660 Mev. Ac’:cording ‘:m:ttoth
ould assume the pion Pproduction in only the 1D2 ax;d o
ginary pert of the scettering phase shifts for the 0?12
The author carried out the analysis with the ain o;

fO;)lL.’év pp-scattering expe
z;ﬂ;wsq;n ué;nzy r:s6pects the papers by Yu. M. Kazarinov and I. II. Silinﬂ(‘ge;na;ysia
dif‘f‘ex,"ent!:al c; 39 2; Ref. 3t Preprint OIYal, R-970, 1962) and is based an.the‘
088 saection end polerization date, D( ¢ ) and R(9) parametsrs, the
’

Cerd 1/2
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L 17637-63 8/056/63/04k/C03/044/055

volues of Cpn( & ) and Ckp( T/2), and the values of the total jp cross sention as
sunplied by verious teams_of Soviet resegrchers. A single phese shift sut was
obtained in the i{nterval X 24\ 24 2]\2 and four sets in the interva..

2%X2< X 2< 3X2. Anguler dependences of the quantities &(9), P(¥), C (9 ),

Cunl(§ )y D{T), R(V ), and A(§-) were calculsted on the besis of the mos' probable
phase shift set. There are 3 figures and 1 table.

Phese shift analysis..s

ASSOCIATION: ObYyedinennyy institut yadernykh issledovaniy (Joint Instizut for
Nucloar Research)

SU3IITTED: October 30, 1962

Card 2/2
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KAZARINOV, Yu,M.; KISELEV, V.5.; SILIN‘,_ IN.
Mev
Phase shift analysis of nucleon-nucleon stattering at 147 .
Zhur. eksp. 1 teor. fiz. 45 no,3:637-642 8 '63. (MIRA 16:10)

1. Ob"yedinennyy institut yadernykh issledovaniy.
i (Nucleons--Scattering)
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ZUL'KARNEYEV, Ro.Ya,: SILIN, I.HN.
Phase shift analysis of pp--scattering at 660 Mev., taking
relativiastic effects into account, Zhur, eksp, i1 teor, fiz,
45 no.3:664-671 8 163, (MIRA 16:10)

1. Ob'yedinennyy institut yadernykh issledovaniy.
(Protons--Scattering)

. S o I 3 -
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LAY, AuA.; MESTVIRISHVILL, M.A.j SILIN, TN,

[Asymptotic tehavior of the scattering amplitude at
large transfers of momentum] Asimptoticheskoe povedenie
amplitudy rasseianiia pri bol'shikh peredavaemykh im-

pul'sakh. Dubna, Ob"edinennyi in-t iadernykh issledova-
(MIRA 1931)

nii, 1965. 27 f.

CIA-RDP86-00513R001550610007-6"
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R
AFANAS'YEV, Aleksandr Porfir'yevich; GUSBY, Simon Stepanovich;
KRISTAL'NYY , Vladimir samoylovich; RAMENSKIY, Boris Mikolayevich,
redaktor; ROZENBERG, Yakov Grigor'yevich; SILIN, Konstantin

r E%&iﬁh' GAVRILOV, A.V., redaktor; SOKOYSVEK, X.Y&.,"¥ékthni-
chédkly Tedaktor,

[Bstablishing electric and radio communication facilities in

the diatricﬁ Rkspluatatsiia sredstv elsktrosviasi i radio-

fikateil v raione., Moskva, Gos.izd-vo lit-ry po voprosam

sviazi 1 radio, 1955. 187 p. (MLRA 8:12)
(Telecommunication) (Radio)
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RAMRNSKIY, Boris lilkolayevich,; SILIN, K.F., otv, red.; SIDOROV4, T.S., red.;
MARKOCH, K.G., tekhn. réd, }

{organizaotion of district electric coamunications] Organirzatsiia
elektrosviazi v ralone. Moskva, Gos. izd-vo lit-ry oo voprosam )
sviazi 1 radio, 1958. b6 p. (MIRA 11:11

(Telephone)
e e - o e e i e s f e e e e
Rl I e T T T T e S N i T e e meose oo s
Bieicld = Ty draet o~ dagns piree PIOE AR BN (G1A R FIEIR R AGKREC KV ATR Ea P TR IR TOr REERPT £ B2 D Mo M ESg2 27 e P T X S R
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SILIN, K.S., inzhener; KARPINSKIY, V.I.

'Building ﬁridge supports on precast tubular reinforced concrete
piles, Tranep. stroi, 6 no,10:34=27 0 's6, (MLRA 10:1)

(Wuhan, China--Bridgh construction)

EITRNTIN RS WS R

B m i A r a2
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EOLOKOLOV, N,M., inzhener; SILIN, K.S., inshener.

Rxperience making and using centrifuged tubular reinforced concrete
olements in China. Bet. i shel.-bet, no.7:249-253 J1 '56.(MIRA 9:9)
(China--Reinforced concrete)
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. Mikhaylovich; ZELBVICH,
SILIN, Konstantin Sergzeyevic KOLOKOLOV, Nikolay
——_mmor; BOBROVA, Ye.N,, tekhnicheskiy redaktor
[(Pile foundations for large bridges; sxoerience in building a bdridge
across the Yangtzse LHiver in the Chinese People's Republic] Svainye
fundamenty bol'shogo mosta; iz opyta stroitel'stva mosta cheres
r. IAntssy v Kitalskoi larodnoi Respublike. Moskva ,los .tranep.zhel-

. - * 1 . “ * (HLRA 10:9)
dor u((lV\'xgan-ggZidgzlg-louldlthn and piers)

: v TLwc o T s e A A i R I Loy,
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SILIN, K.S,, inzhener.

'Prospecta for utilizing newly designed caissonless footings.

(MIRA 10:10)
.stroi. 7 no.l:1-6 Ap '57.
Trane.stro (Concrete piling) (Bridge construction)
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SILIN, K.S.; GIOTOV, N.M.; GRETSOV, A.P.; KARPINSEIY, V.I.; PROKHOROV, A.D.;
GRAFOV, G.K., prof., red.; ZRLXVICH, P.M., inzh., red.; BOBHOVA,
Ye.N., tekhn.yed, ’

[Precast reinforced concrete tube foundations] Fundamenty opor
mostov iz sbornykh zhelezobetonnykh obolochek., Pod red. G.K.
Bvgrafova, Moskva, Gos. tranap. zhel-dor. izd-vo, 1958. 198 p.
(MIRA 12:2)
1. Deystvitel'nyy chlen Akademii stroitel'stva 1 arkhitektury
SSSR (for Yevgrafov).
(Bridges~-Foundations and 'piers)
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SILIN, K.8.y,GLO20V, N.M.,starshiynauchnyy sotrudnik

te
Deeply laid foundations made of precast reinforced concre e
ghells. Transp.strol. 9 no.1:18-25 Ja ‘56, (MIRA 12:2)

1. Bukovditel' otdeleniys iskusstvennykh sooruzheni'.y TSentral'-
nogo nauchno~1sasledovatel'skogo instituta strolitel’'stva,
(Bridges--Youndations and plers)

APPROVED FOR RELEASE: 08/23/2000
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ZAVRIYEV, K.S., kand.tekhn.nauk; SHPIRO, G.S.,

SILIH K.S.. in’b‘l
~——"iand. tekhn.nauk

undations for working loads, Transp.

Designing colummal shell fo (MIRA 1337)

" 0 . -uz-‘}6 J1 '60-
strol. 1 n‘znzide“__rounationa and piers)
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S1LIN, K.S,, inzh.

Further improvement of designs of precast shall fmmdations.nﬂ)h-anep.
atroi. 10 no.1ll:40-43 K Y60, (MIRA 13:
(Bridges—JYoundations and piers)
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-- "Foundatlions of
SILIN, K. Ses Tech o rainl
/ oy g in
Mvzwawomé%ga{n(’?xﬂgew b deepiey. "E"B 1?96 zm

of! < USSR. Mos Inst of Engineers of

Pfransport im I. V. Stalin) (KL, 8-61, 240)

R
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BEREZANTSEV, Vsevolod Glebovich, doktor tekhn, nauk, profes KSENOFONTOV,
Aleksandr Ivanovich, kand. tekhn. nauk, dots.; PLATONGV, Yevgenly
Vledimirovich, prof.; SIDOROV, Nikolay Nikolayevich, kand, tekhn.
pauk, dots.; YAROSHENKO, Veevolod Aleksandrovich, kand. tekhn,.nauk,
dots.; GOL'DSHTEYN, M.N., doktor tekhn. pauk, prof., retsenzentj °
TERLETSKIY, V.P., inzh., retsenzent; LAPIDUS, L.S.y inzh., retsenzent;
ZHEREBTSOV, I.V., inzh., retsenzent; GLOTOV, N.M., inzh., retsenzent;

. SILIN, K.S., ingh. ,retsenzent; SURODEYEV, V.P., inzh., red.; KHITROV,
P.A., tékh‘ﬁ*. redo i

[Soil mechanics and foundation engineering] Mekhanika gruntov, osno-
vaniia i fundamenty. Moskva, Vees. izdstel'sko-poligr. ob%edinenie M-va

putel soobshcheniia, 1961, 339 p. (MIRA 14:8) -
(Soil mechanics) (Foundations) /

!
1
[
o
|
d
1
o
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SILIN, K.S.; GLOTOV, N.M., starshiy nauchnyy sotrudnik

Foundations of reinforced concrete shells, Avt, .dor. 24 no,3:15-
18 Mr '6l. (MIA 1435)

1, Rukavoditel' otdela iskusstwennykh sooruzheniy Vsesoyuznogo

hauchno~issledovatel'skogo instituta transportnogo stroitel'stva

Mintrasstroya SSSR (for Silin).
(Bridges—Foundations and piers)
(Reinforced concrete conatruction)

-
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_SILIN, K.S.
Deep foundations made of precast reinforced concrete shells,

grun MIRA 15:7)
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(Precast concrete construction)
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SILIN, K.8., insh.; ZAVRIYEV, K.S., kand,tekhn.nauk

Method of making caloulations for foundatiors with veriical
pillars. Trudy TSNIIS no.45:34-55 '&, (MIRA 15:9)
(Bridges—Foundations and piers)
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ZINGORENKO, G.I.; KRYL'TSOV, Ye.l.; SILIN, K.S.
Building foundations of piers for bridges maie of precast
reinforced concrete shells., Transp. gtroi. 1.4 no.2:%-14%
F '64. (MIRA 17:4)

1, Glavnyy inzh. Glavnogo upravleniya po stroitel'stvu mostov
Ministerstva transportnogo stroitel'atva SSSR (for Zingorenko).

2, Nachal'nik Gosudarstvennogo proyektno-izyskatelﬂiogo instituta
po lzyskaniyam i proyektirovaniyu bol!shikh mostov Gosudarstvennogo
proizvodstvennogo komiteta po transportnomu stroitel'stvu SSSR

(for Kryl'tsov). 3. Rukovoditel! otdeleniyn i skusstvennykh
sooruzheniy Vsesoyuzno;o nauchno—issledovatel'skogo Lngtituta

transportnogo stroitel 'stva Ministerstva transportnoge’ stroitel'stva
(for Silin).
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s/081 62/000/024/¢13/052
B117/B186

AUTHOR: 5ilin, %ora

e e i

SIS g

TITLE: Determination of free diphenylol propane during the conden-~
gation of ejoxy resins

PHRIODICAL: Referativnyy zhurnal. Khimiya, no. 24 (11), 1562, 826 -827,
abstract 24P22 (Polimery, tworzywa wielkoczasteczkowe, V. 6,
no. 9, 1961, 284 - 288 [Pol.; summaries in Eng. and Russ

TEXT: 4 description is given of two methods (amperometric and colori-
metric) for the quantitative determination of diphenylol propane (1)
during condensation of epoxy resins. The emperometric method is based on
the bromination of () with & bromide - bromete mixture in dimethyl form-
amide. Solutions of (D of known concentration, and pixtures of (I) with
epichlorohydrin and "Epidan-5" epoxy resin were tizrated to explain the
reproducibility of the results of amperometric titration. Tae determina-
tion is accurate to within 0.5 - 2 %. The minimum content of () determined
by this method is 0.1 %. The color reaction with J-aminoantipyrin pre-
viously used for phenol determination was applied for the colorimetric
method7 Five minutes after mixing the reagents, & stable coloring of the
Card 1/2 - e . e -
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solution sets in which remains unchanged for 24 hrs. Epoxy resin and
epichlorohydrin show no coloring. The content of (1) measurable by this
method is { 2 %. [Abstracter's note:s Complete translation.]
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PROT, Tomasz; SILIN, Lora
Phosphenitrile chloride polymers. Polimery tworz wielk 9
no. 2: 37-40 F 164,

1, Institute of Plastics, VWarsaw,
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AUTHORS: Yerokhin, A.A.)Kitny;orodskly, Yu, I., Kopgnn, i, G
and 8ilin, L, L. (iioscow).
bpL-in, 4. M.

TITLS: On the =ffect of ultraconics on the character of
crrstallication inslle & weld pool, (O voudeystvii
kolebaniy ul'tranvukovoy chastoty na lharakter
rristallizatsii svarochnoy vanny/.

PSRIODICAL: Izvestiya Akademii Maulk, Otdeleniye Tekhnicheskikh
Huui, 1958, No.l, PP. 140-142 (USSR).

ABSTRACT: The results are described of some tests carried out
by the Institute of Metallurgy, Ac.Sc. USSR (Institut
vetallur;ii AN SSSR) and the Scientific Research
Toechnolosical Institute (Nauchno—Issledovntel'skiy
Telkhnolo;icheskiy Institut) on the effects of ultra—
sonics on the character of crystallisation of the metal
under welding conditions, paying particular attention to
welding of scale resisctant austenitic steels for which
the problen of improving the structure is of particular
interest in view of their pronounced tendency to trans-
crystallisation, Typical welding equipment and standard
weldin,, reianes vere used, Autonstic welding was
effected under flux, argyon arc w2:1din;; was effected by

card 1/3 aenng of a tungsten elcctrode of 5 mm dic, using as
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Za=1-25/2
On the effoct of ultraronics on the character of cristallisacion
ingide a weld pool,
netal .
additions 4 ua wire of the ulloy -5, The
oscillations in the metul were penzrated by weans of a
nagnetostriction cle.ent which was rigidly conneccted
to the trarsducer. The naturazl frequency of the
mechanicual system in the no-load state equalled 19.5 kc/sec
which varied ag o function of the temperature of the
aetal, the dimensions of the bath and other factors,
by 0.9 to 1.5 kc/sec when the baih wag filled, The
anplitude was about 351. Prelininary calculations
chowed that such an aaplitude ensures a kinetic energy
which is adequate for influencing effectively the
crystallisaztion of the weld join%, The power consumed
by the transducer is 2 to 2.5 k¥W. Tvio mathods of
generabting, the oscillutions are compared; in one the
oscillations were trunsaitted to the bath through the
base metal (Fig.la), whilst in the other the oscillations
were produced in the weld pool itself by means of direct
subuersion of the tip of the oscillating eleuent into
the molten pool., The second mentioned method proved
more favourable, The carried out experiments proved
Card 2/3 the posnibility of utilisation of ultrasonics for
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Sa-teia/le
On the effect of uloracsonics on the chuaracter of crystallication
inside a2 weld pool.

controllin, the processes of cryctzlll

of tne cean during fusion welding,

There are 4 fibures and % references - 1 Russian,
1 Eng;lish, 1 Geruman,

SURMITTED: October 5, 1957,

AVAILABL®: Library of Congress.
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cotpg s Kitoeos,orednkly, YU 1., Kopgan, f.;.ﬂ’fr., }-\\)AuﬁetoOV, y T. AL,
Rric:lim, Ii. I, :mci(ﬁ)_LLQ*_NL. L. (iozcow
i ining 115 i1 the Solid nhtate by subjecting
YITL Joining Mabuls 1n the Q0L )
tHtL tﬂém “o the Bitfects of Ultrasoenlics SoygdinenlJL
metallov v obverdo sosboyunii pri vozdeystvil
ul! brazvake v kb kolebuniy)
i 5 ( ive Tekhnichesiikh
PURICDICAL: Iuvesntiya Akadenii Nauk SuEE, Otdeleniys Tekhnid
Weak, 1959, Hr 5, pp 30-90 (USSR)
L T o sean
AL TRACT: Durin, 1957 1658 uethods f obtuinlng spov and f;?n:‘
o .joipteuof'ﬁwrifus qetols wider vhe effect of ultrusonlcaSR
1 aric re . >ffe i bras s
vere Lried out at sthe Iustivute of fietulliuryy, ?“'?CZ’UDL .
It, satnbliched whot the juality of the obtalred jolnus
s gostba ¢ N v
dep-nds on Lvo grouns of inter-rclated factors. The fiipt
"rbﬁp cf factors depends on the physicel propertles.cfrt;e
O tele (nninly horéness und ducbility), the state of the
surfoce (presence of ovide and =dsorption flms,'nel:{?m} 3
of nicro ron-mifornities) and the thickness of ihe JO}ne
couponents Tre second croup of factors depgnds“qn‘ the
’ T ¢ . P .y 'y 3~ b
_T.»e;ﬁ.:;l&:f: of the cpparatus (oscillation amplitude L?* t.L_,VﬁM)
tool. effzct durstion, bthe wagnitude of the conbzar forze),
, zct dy

~

cr1d 1/6 the secuetry and the preperties of tre contact surfrce of
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BOV/20-50=8=10/77
Joining Metals in the Solid State by Subjecting them
to the wffects of Ultrasovnics

the used tool. By means of ultraconics joints of
various nmetals and alloys were produced, e.g., copper,
aluminium, 0,1 to 1.5 mm thick duraluminium and
0.2 to 0,7 mm thick standard steels, The possibility
of obtaining joints depends only on the thickness of
that component which is located at the side of contact
with the excitor of the ultrasonics; the thickness of
the other component is of no comnsequence. Preliminary
preparation of the joined surfaces usually consists of
degreasing by means of solvents (e.g. methanol). The
electric power consumed by the magnetostriction trans-
ducer 1is between the limits of 0.7 and 2.5 kW, the
ultrasonics frequerncy is 18 to 25 kc/sec, the auplitude
of the front face of the tool is 10 to 40u. The
Jduration of the effect of the ultrasonics in the case of
a spot joirt varied ©between 0,5 and 4,0 sec, the contact
pressure being 10 to 100 kg, which is considerably less
than the fcrce required for cold welding by applying
pressure. The optimum value of each of the paraszeters
card 2/6 involved ir the foru:tion of a joint was determined by
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Joining lietzle in the Z0lid State by Subjecting them
. to the wffects of Ultxasonlcs

maintaining constant the values of the other parameters
involveq. 7For instznce, using a contact end plece .
of 8 mm“, the optimum values of the time of applying
elastic oscillations and the contact pressure were 1,5 sec
and 30 kg respectively for aluminium sheet.In Fig.,l the
dependencc on the duration of the ultrasonics und on the
contact force is pgraphed of the shear strength of a spot
joint of a 0,5 mm thick alwniniuam sheet, In shear
tests of such joints, the failure occurred in the base
metal and not in the joirt., Reducvion of the duration
of the ultraconics znd reduction of the contact force
bring about at first ornly a slijht reduction in the
stren th without reducing the zone of the actual joint,
However, further reduciion of These values brings about
a decreagse in the joint area and consequently also a
decreace in the chear strength. For instance, for an
ultraczonics duration of 0.5 s2¢ wnd a contact force of
10 kg, the foilure will occur ai tae contact surface;
under such 4 repi.e a joint will form only in individusal
Card 3/6 insignificant sections of tiie area. An increase of tne

NS L= . T . 3 3

: T - -
L T A T R T L T YR T G T I TS AT G e e

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610007-6"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610007-6

AR R S s BOSR T oI ) S GO T P NS Fi 1 SRR X b I S S RN 1 L SR IR R ity RS MRl Bl R 5Tl

RRVEGE DS YY)

Joining aebule i the solic Steilce by subjecting them
to the wffects of Ultrasonics

Card 4/6

SR

effect durction tv & gecs will algo bring abo.t a decrease

in the strength., “Yhis is obviously associated with the

longer durstion of the ultrasonics which brings about an

appreciable disruption of the surface layers, weakening

the Jjoints and tearing out the spot from the base metal,

Tensile tects of good quality joints have shown that

their strength is satisfactory, amounting to 30-35% of

the shear strength. For usually applied contact forces,

durations and smplitudes of the elastic oscillations,

the relotive deferuswiion of the curface layers does not

exceed %. A corsiderable defor.ction is observed only

directly in the regiou of the joint. As an exaaple,

Fi..2 ghows micrc~photo;;raphs of the zones of joints of

coppv sheets for cecillation auplitudes of 501, a

contact force of 50 kg znt an application time of 1.6 sec;

the reproduced 41c1o-photoarapha show that in the zone

of the Jjoint the defeormution of the metal is very

coinplex, Ucually two main types of Jjoint structure are

vboerved: a peculiar vortex structure (Fig.2, top) with
nubusl penstration of both of the compornents to be

T 3 _
ST AL EEE E it '
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che S0lil 3tnte by subjecting them
Jltresonics
secticus with e concinuous transitiocn froa
she other (Fig.e, centre), The thick-
suruactuare sone receies 0.4 ma and
gections of the initizl contact
dolner,  whe otraebure of tha
G lorger area or Joinb
to a thicitness of 0.1 to Q.15 ma and represents
inct unifor:: fine graln structure,
1 sectionsg vhich ere located in
Jjoint it was not possibtle to detect a
crvstualline struccare of the metsl even if lurge zupli-
ficebions are used (Fij.2, hotton), licro investi-
Jations of joint zoune does not reveal an anpreciable
therasl effect on the structure of tlhe mebtals, Micro
lnvestigations of the joint after annealing for ten
viirutes ot GO0TC revealed differing grzin sizes in the
buse metel aad in the joint zons (Fi..3). There is
rcuson te assumc thot the particles of surfesce oxides and
of adsorbed filas which penetrate into the metzl prevent
to a certain extent selective recrystullication,which leads

dodrbed and
gnc coanatont Lo
gecroof Lre vorie.
caracbly s locented wg
of Gthe conponanioy '
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Joinin, letals in the Solid Stute by subjecting them
to the @Effects of Ultraconics

to the foruztion of & fine grain structurc at the
location of the joint, The method of joinin, uetals
in the solid state by nmeans of ultraconics is
applicable not only to the here ucntioned noterials, At
present investigations are being carried out relating to
the conditions of formation of joints for a wider group
of metals and alloys and the apparatus to be used for
such work is being developed.
There are three figures,
(Notz: This is a cosplete translation)

SUBLITIED: April 4, 1958

1. Metals--Bonding 2. Metals--Properties 3. Ultrasonic
radiation--Performance 4. Ultrasonic radiation--Metallurgical effects

5 Ultrasonic projeetdrs--Performance
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. 1515 S/%§k561/000/003/041/046
t1%00 D201/D306
AUTHORS : Silin, L.L. and Yerokhin, A.A.
TITLE: The effect of ultrasonic waves on the crystallizing
metal of a welding tank
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,

no. 3, 1961, 20-21, abstract 3 El145 (V sb. Kristal-
lizatsiya metallov, M., aii SSSR, 1960, 176-179)

TEXT: Two methods have been compared of exciting elastic oscilla-
tions in the metal of a welding tank: 1) by the intermediary of the
basic metal and 2) directly in the liquid metal so as to obtain the
required structure of the scam. The analysis is made usitg stecel
CT.3 (ST.3) 18 mm thick and 1 x 18 H9 (1 x 18 N9) 5 wm thick. A h
magneto-strictive head with a capacitor was used to obtain ultza-
sonic waves (frequency 19.5 Kc¢/s, power consumption up to 3 kw).

The first method used shows that seams obtained with irradition

have a tendency to form cracks. The method of introducing ultra-

Card 1/2
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The effect of ultrasonic waves... D201./D306

sonic waves into the liquid metal (the concentrator is placed to-
gether with the welding electrode :nd moves in synchronism with it)
makes it possible to obtained good scam structure. / Abstracter's
note: Complete translation_

Card 2/2
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AUTHIOR. Silin, L.L. (Moscow)
TITLE: Influence of an Ultrasonic Field‘on the Structure and

Formation of Cracks in Weld-seam Metal im Arc Welding ,{

PERIODICAL: ITzvestiya Akademii nauk SSSR, Ootdeleniye tekhnicheskikh
nauk, Metallurgiya 1 toplivo, 1960. Nr 3, PP 39 - 43 (USSR)

ABSTRACT: The author notes that little information on the use of

ultrasonic vibration in welding is available. Work in which

the present author participated (Ref 1) showed that ultra-
sonic vibrations could be transmitted to the bath through
the base metal (apparatus shown in Figure 1) but macroscopic
examination showed that with ultrasonic vibration the
gradation of structure characteristic of ordinary beading
remains but there are additional crystallisation cracks.
To simplify analysis of the causes of changes in the seam
metal, the author in the present work used a specimen of
constant cross-section and of length equal to half the
wavelength, this leading to the formation of a stationary
wave. Beading welds wers deposited with 4 mm diameter
nichrome (77% Ni, 21% cr) coated vith UONI-13 NZh and

Cardl/3 NIAT-5 electrodes (25% Ni, 15%+Cr and 6%, Mo). The Weldinﬁr/
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Influence of an Ultrasonic Field on %ﬁ%léggégture and Formation of
Cracks in Weld-seam Metal in Arc Welding

procedure and distributions of vibration amplitude and
elastic deformations are represented in Figure 2, while
macrostructures obtained under various conditions are shown
in Figure 3. The relation of equi-axial grain size to
vibration amplitude is shown in Figure 4. It was found that
the amplitude which eliminates the transgystalline structure
depends on metal composition. If a definite amplitude
(depending on the physical properties of the liquid metal)
is exceeded the weld deteriorates. Cracks are formed if

the variable-~sign elastic deformations in the base metal.
exceed the plasticity of the crystallization structure; the
more disperse the structure the less the tendency. The author
maintains the relations obtained form a basis for using the
method of deposition on a test-piece containing a stationary
ultrasonic wave as a test for evaluating the teadency of
metal to hot cracking. There are 4 figures and 2 Soviet
references.
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AUTHOR: Silin, L.L.., Engineer
—_— .
TITLE: Sclentific-Technical Conference on the Use of Ultrasonic Waves ‘in '
Welding Processes
PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 4, p. 42
TEXT: A meeting organized by the Welding Section of the Nauchno-tekhni-

cheskoye obshchestvo mashinostroitel'noy promyshlennosti in Moscow (Scientific
Technical Society of Mechanical Engineering) was held in Moscow on December 9 -10,
1959 to discuss problems of applying ultrasonic waves in welding metals and plas-
tles. The Nauchno-issledovatel'skiy technologicheskiy institut (Yu.I. Kitaygoe- ./

rodskiy, G.V. Sysolin) (Scienti R et up pat- U/\

terns of equipment for seam and spot welding; and a Y3(CM-2 (UzsM-2) device has
been designed for seam welding of small-size work pleces. Work was going on upon
UZSM-1 for contact welding and a portable apparatus Y3CA-3(UZSA-3) was under
design for one-sided weldments. An announcement about a new scheme of producing
shift stresses in the zone of joints with the help of ultrasonic torsion oscilla-
+ion has been made by L.O, Makarov of the Institut akustiki akademii nauk SSSR
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Methods of Introducing Ultrasonic Vibration Into the Melting Pool

30 sec af+er the metal filled tne weld (F1g. 1b). Figure lv shows mactrostruc~
tures of a bar +hat has not been treated by ultrasecnic waves. During uninter-
rupted acticn sf ultrasonic waves. the ¢erystallization of the surface does no*
sat ir. immediately. but only about 10 - 20 sec after tle weld had teen fillad
in., The height of a metal bar exposed to the ultrasonic for:ze 1s giver by ‘he
amplitude of the force, and 1% has been proved . that =7 each value of amplitude
corresponds a certain size of the me’al, The shape sf the melting pool 15 of
nn importance (Fig. 3). ‘Transmission of ultrasonic waves through welded metais
is pozsible through contact of a thermostatic instrumert witn the melting pecol.
or by additional feeding wire to the pool., Transmissicn througn ~he welded
mz*al proved fnefficient as only a portlon of energy it w*ilized, The *rans-
mizsion through direct zontact wizh *hne pool (Fig. 4) keeps the set rate during
the proczss of welding. The tip of *he emitter mis* be of hea* -resisting mate-
rial, Coosling the tip by water would advsrsely aftect tne quality of the seam
by withdrawing heat (Fig. 5), Application cf tungzten tips deoes not lengthen
the 1ife of the instrument. The most suitable way of fransmitring ultrasonic
waves ha: veer found in rhe use of arn addi*ic-nal wire iFi1g, Ta. b). This method
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Methods of Intreductng Ultrasonic Vibration Into the Melting Pool

allows for selection of components of the seam, besidez

belng the most simple
and universal., fThere are 3 references: 7 Soviet

1 American,

ASSOCIATION: Institut metallurgi{ im, A.A, Baykova Akademi{ Nauk SSSR (Insti -
tute of Metallurgy im. A.A. Baykov of the AS USSR)
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AUTHORS : Balandin, G.F. and Silin, L.L.
——l
TITLE : The Role of Friction During Ultrasonic Welding

PERIODICAL: lzvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo,
1960, No. 6, pp. 42 - 46

TEXT: An investigation of the distribution of the temperature
in welded components in the process of ultrasonic welding has

been carried out Curve 1 of Fig. 1 shows the change of

temperature (t, 6C) with time (=, sec) when plates of chromel
and alumel of thickness 0.1 mm were joined., Curve 2 in
Fig. 1 shows the change in the strength (Qav’ kg) of the

joint with time. The maximum temperature occurred at the time
when the strength of the compound had become constant. Zero
strength did not coincide with the time of the beginning of
the increcase in temperature, The results can be explained in
terms of friction. The increase in temperature is caused by
heat generated by the relative movement of the two components,
when a joint is made, there is no relative movement and the
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The Role of Friction During Ultrasonic Welding

temperature drops.,  The strength of the joint does not
increase from the moment when the temperature increases because
the surface films (oxides, etc.) on the components must first
be destroyed, Fig. 2 shows the temperature change at the
point of contact between the tip of the ultrasonic instrument
and the higher component (Curve 1) and at the contact between
the two components (Curve 2), It can be seen that a joint is
first established between the tip of the instrument and the
top component. The characters of the two joints are different
because the tip of the instrument is very hard and the two
components are relatively plastic materials. Fig. 3 is a
microphotograph of a joint between two copper plates and shows
the region where intensive plastic deformation has taken place,
Fig, 4 shows the distribution of temperature in the top and
lower components during welding., There is a high temperature
gradient at the surface of contact between the two components,
More heat is generated directly below the ultrasonic
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The Hole ot rriction buraing Ultrasonic Welding

instrument because the relative movement of the two

Components is greatest at this point,
There are 4 figures and 7 references: 3 Soviet and

4 non-Soviet.

SUBMITTED: June 18, 1960
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The Strength of Weld Joints in Aluminum Alloys Produced by Ultrasonic Welding
Process

{PV.52) electric chronoscope, Tne frequency of oscillations remained constant
during all the experiments; it was checked by a "3[ -11" (2G-11) sound generator
and a "J0 " (E0-7) cathode osclllograph, Welding parameters are given In a
table, Specimens for comparative tests were welded on a standari spot welding
machine using the conventional technology, A comparison of results leads to the
following ccnecluslons: The static strength of Jjoints in Di6M and AMg3M alloys )(
preduced by ultrasonic welding and subjected to shearing and breaking tests at
room and higher temperatures is not below the s%rength of jcints obtained by
reslstance welding, A raise of the temperature o 1509C reduces tne strength to
20.25%; and to 40-45% at 250°C, The fatigue limit of overlap Joints produced
by ultrasonic welding is aimilar to that of analogous Joints obtained by contact
welding, Vibration sitrength of ultrasonic weld Joints is extremely high and
approaches that of the base matal, I* iz by 3% higher than the vibration
2trength of resistance-welded joints, In static tests the stability of strength
of ultraszonic welds 1= iower than that of resistanze weld joints, The dispersion
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S5ilin, L,L,, Nikcleyev, A,V,, Engineers Kiebancv, G,N. Cand:tda-=
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2f Tezhnical Sctiences, Kuzn:t::v' V,A. Engincer

New Welding and Cutting Me-h:ods

FERIZDICAL.  Svarcchnoye profzveds*v:, 196C, N3, 12, pp, 34-37

g
X
3

$ New welding and cutting meth:ds exhitit+d in a shcv include ultra-
weiding rlasma rruceasingﬂ welding wi'h an ejectren beam (n a vacuum,i¥ol

]
b

wald'ngjhnd d:ffusion welding in 2 vacaurff “he authors report on a
-f a2+ machines for the afcrementicned purg:s2s, The UZ3M-1 ultrascnic
apraratas 'z inzended for spot welding ¢f smali-size *hin alloy parts cr their
innecticn with piates. The unit cipsizts of a weldirg head, a device prsducing
itatic f:rce, a time relay and ar eles*ri: con'rol system" ANMC -15 (EMS-
~“ype magnetostriction transformer 13 used o exoite ultrascnie mechanical
~1llaticn: in the welding h2ad. The s+azlc force ic develored by a pneumatic
aprrzgr device, The force 1s cintriliei vy m:difying the air pressure on the
a;.'agm 41th a pressure regulat:r equipred wi-k a ccntrcl mancnmeter, The air
*: *he Ilarhragm and 173 cutlet are achteved by an electromagna*i:.driven

ey
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.J?’:: dtstribur:r, The aprara‘us can t2 orera-ed tndividually or auscmatical.
siTiliatiins may be switcthed-cff after sach spoe S::t welding of cermet
37°z W1th brenze bridges was dem:ns‘razd on the ie:z:ribed machine using a
rerisi device (Figure 1)  The ultras:inic Y3(M.2 (UZ3M-2) appara*us fer seam weld.
g of metal was exhibited +:gether wi*h a technoic Z2i:al device feor welding an.
n..ir diarhragms and membranss of 50.110 mm in diame‘s-  On *ha seam we.ding de..
Vit 4 magretostrictien ‘ransfirmer r:otates -:ge her with a welding roiler ani a
mazsive sarproring raller, The rollers are - ne-ted by a transmissicn gear,
Ire sva*1c firce 15 produced by mear: cf 2 f. .- lsavsr The ultrascnic portarcie ;7/

yzﬂlA 3 (UZ3A.3) machinegée intended fcr cne.zided welding of tain shee*. parts

Ffruttur=: Wwi*h large piane ¢r zrhaped surfacasg exc_uding *he ise of z*a‘iunary
e The arraratus cons:s®s cf a weidi~g h2ad, « vacuum device and an elec..
G'rol ogsystem,and 1ts design proviies fir o a ‘ransmission withcut Tn-
of elsctric power from a generasor a- a distance cf Up_ o 50 m,
advantages :f ‘he uitras.rni: weldirg mached, The Y3TW -1
e wn1d1ng machine can te ised f'r £p:+ ¢r zean welding ty ex.
r azi.as*ic untt, The ccnvact for-e is procaced by pneumati: drive,
‘hh d2s:riced devices the cseiliatisns are trar:miteed by pressing the
“ Tne jateral surface in the antin-de cf +‘ra lergitudinally cscilla*ing
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Ins=rument . In the ultrascnic azsemnbly-weiding *table of the MC‘E0.0IQ (1020.019)
TYFEe, the oaclllatlons are transmitted to the work f--m a verti»al rcd fixed
perpendfoularly to ‘he icugitudinnlly osciliating link of the magnetcstrictian
*ran:former,  This machine 1s used for spse we.dirng «f parts, one of which must be
net ocver 0.1 mm thick. Ultrasenle welding of riastirs {5 made on the Y3l -1
'UZF 1) an2 *he [I¥T .54 (FUT-5a) mashines which can te used fsr spot and pitch-
team welaing <f G.5-10 mm thick thermc-plastiss ani Lolymers, Welding with a
Fiasma jJet of l:w.carrcn, lew-alloy and hign all:y svesls and alloys was dem-n-
sTrated with *he use :f a head fixed tc a I(C .17MY (GS.17MU) w3lding machine
{Figare 6, Argon 1s used as an operating ani cacr:n dicxide as a shielding gas,
The plaszma Jer and the arc are cencurrent. Fil.er w.re_ intrcdaced inte *he
Fiasma Jet 1s used *c fill *he gap. The curren* var:es within 30-450 amp. A
Fiasma je* 1ig 3iso ussd 1n buiiding-ur and cutting of metals, Welding wi+h an
. “r team 1s coming In®: induc*rial uce. Thiz rr.cess can be perfermed cn
'ne INY 1 (ELU-1) unit (Figure 7) intende3 f:r wel-ing siraight seams up tc

1 OCO mm icng and annular seaws ar a gread 2§ 2.30 1. The machine -cns'stz

cf *ne f:ll:4ing bas!i:s parts  a vazuum inambar o tron gun, a& mechanism
d1sp.acirg *he work *+) be we ded, a vaciam systenm, a gcurce and a contrsl
unt*.  The elesctrin.beam gun ensures a 1.5 kw maximem power of *ne beam a% a
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maLiwdm acielaratiin voltage as high as 22 kv, Tne di1ameter ¢f the beam can be
varted wi*hin 0.6 . 4 om by an elec*rostatic and magnei: fucusing sys*em, The

gin can be vertically disrlaced by 45 mm and *the beam car be deflected in tha
F.an® perrendiculariy to 1*%s directisza, oy i0 mm, A tnree.phasz2 vcltage recti.
fier 12 used as a feed scurce (380/29COO vj. Tne Iinit vituum in the chamber
artain: 5,107 mm ig. Tne vacuum system consiztz of a ferevacuum ruarp and a
2Tuam unit f b 500 i/eec zapacity, Fricrion welding i: rerfermed cn “he P1CT -3
"‘/',3 34N maskine des:gried by VNIIESQ for fric-i:n buse. wzlding »f cylindrical f

“3s lk_)C mroin diametsr, A 15 kw mofor drive <s used, the rita~icn sreed of
“he 31iniie 1s regulaned n"hin C0.1.0C0 rgm. TIns 'a*ts t5 be weided are 21lamp-
€l witn "hs use of chucks, Effi"ency S5 Up v 150 w2ids per heour, Caid Lres.
~reiwe.ding cqulpment includes theMOXC -35 (M3#nS.23) (Figure 8) and the MCXC -5
{MSKnS 5) machines, The former is used €or nyte 42 2ing carrer (up 2 130 mm
serTitns and aluminam e:sductors ap 4o %00 o< se- T Vya*au'i Frassure is
4%¢1 anl The mpaximum force 1z 35 tons,  The M3KWS & 5 rathine 1s ‘ntended for weld.
i@ 3. .minum and copper condustors of 2 20 mme sezticn, Pneumatic drive 1s used
ani o= J::e"zﬁg force 1= § tine, Tns <fficys ncy of tne macthine 1s 60 w:‘ds
g=r v s Tne (HC .2 (8N3.2) ‘able srand 1s gzed For o w weiding § . 25 mm2 sesticn

Cars L g
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alurinar ccndusccrs and 4 - 10 mme ssocior toppEr tonisiters, the K( -6 (43-6)
*-ngs oare aiz: intendad for welding aluminur and :cgper condusters and the N -7
(FS3-7  f-r welding aluminum and copper wire, A unit f:r d:ffda.cn welding in a
vazuum (CBRLY -3 - SVDU-3) consists cf a high-frzquency tube genera‘sr cperat-
1ing wi*hin a range of %00 . 450 cycles, a vacuum chamber and a hydrzcylinder,
The rezuired rarefaction 1is cbtained using a diffuslion pump. 7The parts are heated
with a ccrrer inductor made of a squars tuze wih 1 mm *hizk walils, The heating
tempera‘ure 1s cintroiled by a platinum-rhodiur cherwzccourle, Twelve parts can
te simal-anecusly welded in the chamber. The uni* :an be employed fcr welding
cas°-ircn with steel, cermet plates tc catting “-cl nciders, etc. Are welding
of pipes retating in a magne-ic fieid, welding in water vagcr, and high- frequency
waiding of plastic films were also demcn;t‘.ra'ﬂd

\
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Iechntal characteristics o»f machines for ultras-q+: welding o merals and plastics

Type of Heas
ZSM-1  pzsM-2  1ZSA-3  |2Tsh.l  [020.019  FuT

narazceriseics

b
Ul
I

- UZP-1

Fower -t the
magns<I.8r1c..
iin uisra
sonic tranz-

frrmer in kw 2,5-4,0| 2,5-4,0 1,0 4 o 0.5 4.0 4.0
Jrerating fra 19.5 19,5 22 20 14 .19 20 20

a0y in K

2ylisS

Regulatizn lim.
its of the con-
tact farze in kg| 20-200 | 20-140 | 5-.20 16-200
Limt*s of welding
time regalaticn [0.1-4.0

v
&
U
i

n
3

5-400
] 0,2.8 0,257 0,280 |0,2.80

in 34

a0 =T - b 5.150 - L 5 _1k5g - hp to -
Weiding speed m/gr mfhr 2 igtéfmfgosp0§;é§L
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Figure 1, S : F

A i Cyo K

Ultrasonic welding-on of cermet con- s
Figure 6.

The TS-17MU welding tractor convert.

ed to welding with a plasma Jet

+ a
Laces
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SILIN, L. L., Cano TecH Sci, "BONDING OF uEtAzs AND M-
PROVEMENT OF THE QUALITY OF WELD SEAMS JEW-ULT

ASONICS,."

Moscow, 1961. (AcaD Sci USSR. INST OF METALLURGY iu A.A.

BAYKOV). (KL’ 2-61’ 212).
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aINA LiZ A

Means of stabilizing corditions ... ADDE/ALDL

produced within a wide %‘emperature range, and that 1is highes=T vaius a- *n:
contact spot of the parts is entirely determined ty oscilla<ion ampli®:dsz and
the contact force, A great part 18 played by the oszillation ampl:ituds of the
irstrument, Tt was found that slight changes in the condi“tons of *rarsritsing
the oscillations *o the parts produce weld Joints whese st-uzture and juallwy
are sharply different {(Fig. 7). The strergth of the Joirn*s Jdepsrds consiz:s-arly
on the hardness and the material of the weldirg <ip. Some recommendaticns xATs
glven for the purpose of raiging the quality and streng+h of Joints, To reduce
losses in ultrasoniz energy, it is suggested that nips te 1324 ass.iring rax mum
friction factors with the material welded. The surfaze a-4 gecmetry i <hs
+00l should be maintained constant. A parameter of ultrassonic welding, wiat:n
makes 1* possible to control the quality of joints, show.ld be datermired,: This
parameter would possiply bte the acoustic power, passing ‘hrough wre par-:, or
the oscillation amplitude transmitted to the suppor* [A.tncr's

127471 with priority from january 7th, 1960). Osziilaston ampl

stablllized and the capaciiy of ultrasontic squipmant shouid te r

8 figures and 10 references 6 Soviet-bloz and ¥ no~-Sovier-rlo:

enzs *o the most recent Frglish-language puitlication rsads az (o

W., Thomas, J., Meyer, F Ultrasontc welding of Jdizsimiiar meval
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PHASE 1 BOOK EXPLOITATION S0V/6020

5i1in, Lev Leonidovich, Gennadiy Fedorovich Balandin, and Moisey Grigor'yevich

Kogan

Ul'trazvukovaya svarka; soyedineniye metallov v tverdom sostoyanii i uluchsheniye
xachestva svarnykh shvov (Ultrasonic Welding; Joining Metals in a Solid State
and Improvement of the Weld Quality) Moscow, Mashgiz, 1962. 251 p. 11,000

copies printed.

Ed. (Title page): N. N. Rykalin; Reviewers:
Academy of Sciences of the USSR, and P. K. Oshchepkov, Doctor of Technical Sci-

ences; Ed.: O. V. Chernyak; Tech. Ed.: B. I. Model'; ianaging Ed. for Litera-
ture on the Hot Working of Metals: S. Ya. Golovin, Engineer.

K. K. Khrenov, Corresponding Member,

personnelofplmﬁa,scientific regearch

PURPOSE: This book is intended for technical
institutes, and planning organizations.
COVERAGE: The book is the first Soviet monograph devoted to the application of
Part I, written by L. L. Silin, discusses the

ultrasound to welding processes.
question of joining metals in a solid state; Part II, by G. F. Balandin, the
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Ultrasonic Welding (Cont.) 50V/6020

effect of ultrasound on the crystallizing metal; and Part II1, by M. G. Kogan,
the methods of generation of ultrasonic vibration in parts. Partioular at-
tention is given to the technology of ultrasonic welding and to the utiliza-
tion of elastic oscillations for improvement of the weld metal quality. Prob-
lems of the calculation and design of generators of ultrasonic vibration are
reviewed. No personalities are mentioned. There are 167 references, mostly
Soviet,

TABLENOF CONTENTS:

Introduction

Card 2/g

R St T Hem e I L LI L DL
. - E P S - marednn G eriliod sated O
5 s e e R e R e e e

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550610007-6"



"APPROVED FOR RELEASE: 08/23/2000

3 ¥ R REDRIEL BS RN B m‘m&s&wwm&tm@w

CIA-RDP86-00513R001550610007-6

PERE A MR TEAY I DT . U

. e i R
SOURCE COOi: UR/OLBS/OG/OOO/OLu/0uuu/uuu/

’

? 2. et {i
citute of Metallurgy im. A. A. Bay«ov (Institut metaLiurg )
Debwle ¢ - < .

—~p e

. ' i soni s
~17uZ:  Automatic quality control of ultrasonic wel

I S o - 9
bOU.\\,u. oV Lochhoyc pIOLZVOdStVO, no. lo) 1966’ 6‘-
Al . A . +d [t A W [} i’ ! i y [EN K iAread ualitl coﬂtrol,
vo G O "U; ua Ll \SOH'\. cl.liﬂ" auto»{ltl? quﬂLl; Conttol,' - ,.’ q .
T A—*-‘—P-‘.-:“." we :LL.A].-...'_,.,M [l }A;‘)gL-L{;L ArOAUT © - / "V‘L@»AIJW\-\ M*“’JW- r M ,J NN:‘)L\

\3S ( b} - b d - < s . .. . .

‘o . i & b\-. i 11:/ controL Of ultrasotllc Wel.ﬂs nave .DQC.I

R A ¥ WO T noas Of automatic quﬂ I' : ; : -

é : i t.“ll\-' f rst w d » C‘t Ll(i (lubALL/ 1s evaluated irom tne a lp-&ltUde OE
Gl..'VLLO‘lL'd' . als i. S Ctho e wWe

e it emed :
i i vibrations,
it -ons iransierred to an anvil. At the predetermined optimal tivil:g% e
Cylbrations woaasier { ¢ ¢ < k . . )
VH tear strenpin of the welds was found to vary within nzt ﬁoge r;ssions _ade by
{ne suear o i >V k -

second ““”od z}c weid quality is evaluatec rrom the dcpt.lo . eg O ed 181,

5 ECONG Tl ke ] : )
?:%oit'ﬁt: PS?’. ~he scatter of tihe strengtn valu?s usual y om:rol o erasonic
S aans of caut ‘or botnh methods of automatic qulaity co :
Prototypes of cqu.pment.r . 48 o A rarcs and 1 ote.

welds have been cesigned. Orig. art. nas: .

' IC REF: £EF: 002
' Syd CODE: 13/ SUBM DATE: none/ ORIG REF: 009/ OTH REF

UDC: 621.791.052.08:620.179.16
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sectional dies for

' netric
Simulnticn of temperature fields in axisymmetr 63. (MIRA 17:2)

drop ferying. Yegt.mashinostr, 43 nc.11:53-55 N
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LUTSEVICH, P.A.; MONGALEV, G.F.; MIKHALEVICH, N.G.; ZINOVICH, K.F.;

SAFRONENKO, A.P.; “LIMENKOV, P.A.; GAYDUKEVICH, N.M.; SILIN,

M.S.; BRAZCVSKIY, P.V.; KOVPAK, M.D.; MELESHKEVICH, 0.A.; )
KKMENTSEVA, V.N.; KULIKOVSKIY, A.V.; TARAYKCVICH, P.I.;
ALEYNIKOV, G.A.; SHMULEVICH, Sh.S. ;GRACHEVA, K.I.; NIKOLAYEVA,
Yu.N.; VOLOKHOV, M.A.j DOMASHEVICH, O., red.; KARKLINA, E.,
red.; ZUYKOVA, V., tekhn, red.

{Manual for 1ivestock reisers] Spravochnik zhivotnovoda.
2., dop. 1 perer. {zd. Minsk, Gos.iad-vo sel'khoz.11t-1y
BSSR, 1963. 462 p. (MIRA 1618)

1. Glavnyy zootekhnik Upravleniya nauki Ministerstva sel'skogo
khozyaystva Belorusskoy SSR (for Safronenko).
(Stock and stockbreeding)
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SOV /124-58-10-11316
Translation from Referativnyy zhurnal, Mekhanika, 1958, Nr 10, p 89 (USSR}

AUTHOR Silin, N.A.

\——.——‘_”' .
TITLE Determination of the Parameters of Water Transfer With the Aid of

a Ventur: Tube {(Opredeleniye parametrov gidrotransportirovaniya s
pomoshch’yu truby Venturi)

PERIODICAL Tr. Kiyevsk. gidromelior. in-ta, 1956, Nr 6, pp 143-157

ABSTRACT Bibl:ographic entry
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