"APPROVED FOR RELEASE: 07/13/2001 CIA-

1 E

RDP86-00513R001342620017-5

!

SEG IR S MR ESE

ACCESSTON NR: ARUO41604 o s S/bl37/6b/600/005/1033/10595 _
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AUTHOR: Postnikov, V. S.i Postnikov, V. S.

TITLE: Influence of different factoro:bn the charqctcr of temperature dependence -

of internal friction of aluminum ) ,

. CITED SOURCE: Sb. Relakstats. yavleniya v met.-1 splavakh. M., Metallurgizdat,’
© 1963, 159-16h4 , . .

TOPIC TAGS: aluminum, internal frict{on. temperature dependence

" TRANSLATION: Investigation was conducted with the help of torsion pendulum on wireri',i
_ ‘samples of Al with 99.98% purity. Analysis of influence of different factors on the ...
‘character of temperature dependence of internal friction shows that with decrease : ~
of diameter of sample from 5 to 1.5 mm the level of internal friction of metal is o

.. :lowered, and peak of internal friction in region ~s350° shifts to the side of . - =
. ‘lowor temperatures. Up to temperatures ~/150° the change of length of sample =
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. internal friction. For sample with length of 20 - 30 mm in this region of t.empera-
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from 200 to 50 mn {with conatant diameter of 1 mm) does not affect the magnitude oi‘

‘tures there occurs sharp increase of internal friction and significant amplitude M
dependency of internal friction is observed. At temperatures >150° a noticeable "'

"~ ([decrease of level of internal friction with decrease of length of sample is "

' |observed. Up to temperature 'n300° the weight of torsion system does not affect s

. |the magnitude of internal friction; however at higher temperatures increase of . -
weight from 30 to 150 g leads to sharp growth of intermal friction. Increase of

frequency of oscillations of pendulum from 1 to 51 cycles per second leads to ¥ . ':,7
gradual lowering of peak of internal friction and displacement of it in the T

e direction of higher temperatures, Presence of impurities in metal suppresses tho‘/’
-+v+|grainborder peak of internal friction. Magnitude of peak and its position v

eggsentially depend on degree of preceding deformation. In case of polymorphous ‘-
" imetal preliminary plastic flow sharply increases 1nt.erna1 fr:lction 1n region of
-1transfomation. BLbnographyz 6 references, ;“'_T R :
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+"" SOURCE: Ref. zh. Metallurgiya, Abs. 51292

AUTHOR Postnikoy,_ V S., Zolotukhin, l.- Y.

S Ea
- TITLE: Inveatigauon of thermal tatigue ot alloys of aluminum with copper by
- method of internal friction )

. CITED SOURCE: Sb. Relakgats. yavleniya v met. i splava’kh. M., Metallurgizdat,
1963, 105-11 R . ,

TOPIC TAGS: thermal fatigue, aluminum alloy, copper containing alloy, internal
friction : o : ‘ ‘ : L

TRANSLATION: By method of internal friction the influence of cyclical heat treatment

.. on form change of single crystals and polycrystalline alloys of system Al-Cu was

investigated (0.5; 4; 5.5; 10 and 33.8 weight ¥ Cu), possessing isotropic pro- . : :
pertiea \d.th reapect. to t.hemal axpanaion. Samplea 1n the  form ot wiro 100 R \ A
i

1
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:in length’and 1 mm? in section were. annealed at ‘a temperature equal to 0,.8T
'for 1 hour and then were tested on special installation, with the help of which ;
li:lnt:ema.l friction was measured and cyclical heat 'treatment. was carried out,

ction (back- ,
(number of cycles n = 0 and 2000,
Level of internal

Jdecrease of backgr
iroom temperature, The latter is connected with formation of

during cooling of sample from maximum temperature of cycle, Character of change
of temperature dependency of internal friction during cyclical heat treatment Y
for poly- and single crystals ia approximately identical, For alloy with 0.5% Cu!
a8 a result of cyclical heat treatment on temperature curves of internal friction P
of-single crystals and polycrystalline Bamples there appears a peak whose height '

b}
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. 'is the higher, the greater the maxiium tanperature of cycle, High-t.anperature s
‘annealing for 5 hours completely destroys this peak in the case of single crystals.i
;In case of polycrystalline samples annsaling even for 35 hours does not.destroy ;‘f
‘ peak appearing as a result of cyclical heat treatment, tut only dhplueo M. mto

|region of higher tunpeutnrea. mbliography. 9 rererenceo. ./ ,
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,peak,of internal,friction_ ylng__n,,he__ame‘region a8 the grain.
<, but’ the latter disappear with 1ncreas;ng number -of -
whereas .the . former. do: not.:Plots of the ‘internal
he - temperature ‘and- against'the time ‘are presented.
: , th nternal—friction peak is ‘more ‘likely- to
occur in less pare metal.' ’metallcgraphlc and-: x-ray" dlffraction
study. was made of: the defects produced on the’ samples._ “The results :
oL ‘the exper_mente indicate that these defects ‘are respone;ble in. -
| the case’of cyclic’ heat treatment for the occurrence of-the internal-?
N ceécrystallsamples 'cThe defects are lo- -
' : 3’ ‘81m11ar to. dlslo—

at:ion loops,' .
is,that the grain_boundaries doknot play the pIIRCLPal role in"the
“the ) nternal friction curve of: polycrystal--
f_hat defecﬁs accumulating on:the: grainu
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MESHKOV, S. I. (Voronezh); POSTNIKOV, V. S. (Verorezh); SHERMERGOR, T. D.
(Voronezh)

|

Temperature dependence of the internal friction of a standard
linear solid under heavy damping conditions. Izv. AN SSSR.r '
Mekh, i mashinostr. no.3:90-95 '64 Hy-Je ' (MIRA 17:7)
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| AUTHOR: Postntkov, V. B.; Zolotukhin, L. V.
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TITLE: Investigation of thermal fatigue of alloys by the method of internal friction

" SOURCE: Prochnost' metallov pri perememy*kh nagruzkakh; materialy* tret'yego X
soveslichaniya po ustalostl metallov, 1962 g. Moscow, Izd-vo AN SSSR, 1963, 275-282
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| TOPIC TAGS: alloy, thermal fatigue, {nternal friction, cadmium zinc alloy, zinc con-
|. taining alloy
;

|

i
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i ABSTRACT: The physical nature of the thermal fatigue of alloys of cadmium and zinc
containing from 0.5 to 24% zinc has been studied by the metallographic and internal
friction methods. The cast polycrystalline gpecimens were annealed at 200C for 1 hour.
Monocrystals of some gpecimens containing 1. 5-17% zinc were obtained using a device
similar to that used by Lichtmann and Maslennikov. The dependence of internal friction
and relative elongation on alloy composition at AT =160C and t =30 geconds is shown
in Figure 1 of the Enclosure. The lowest relative elongation and internal friction was

- ghown by alloys corresponding to the Limiting solubility of zinc in the alpha phase at 266C.-

The effect of temperature and duration of the cycles of heating on the internal frictionof X

| c‘."d'..lls R S
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the alpha solid solution of zinc in cadmium is shown in Figure 2 of the Enclosure. At

AT = 150 C, maximal changes in internal friction occur in tho area of the first thousand
thermocycles when t = 30 geconds. After 2000 thermocycles, the changes in internal
friction are very slight. The effect of structure on the relationship between internal
friction, temperature and the number of thermocycles is shown in Figure 3 of the P
Enclosure. The metallographic investigation of pure polycrystalline metals and of alloys -
containing 1.5% zinc showed, after a few thermocycles, lines of sliding in the separate
grains of the pure metal and separate microcracks in the alloy. After 250 cycles, fatigue -
oracks were formed and in the area of 1500-3000 cycles, the individual grains and their :
. boundaries were destroyed and complete destruction of the metal due to fatigue was seen. -
© Orig. art. has: 5 figures. | - : '
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Fig. 1 - Relationship between internai , i .’ d% /J N
friction, relative elongation and alloy comlx;?0 - y N
tion during oyclic heat treatment at 4T = 1 \—~ NE -
and t = 30 seconds. ; ,

1 -T=0, 8 Tgy n=0; 2~ -T=0.8 Tg, - } 1
‘ "n=3000cycles : L)
| 3~-T=$20" : =3000 cyolea : o _..,,, ‘ .'
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| Tig. 2 - Effect of cycle
length t and temperature
interval A T on internal
friction Q~1(T) of Cd-Zn
alloys at T = 0.8 Tg.
a - 1.5% Zn, v~ 60 sec,
(1 -AT = 60°, 2- AT = 150°%
-3 -A T = 200%);
b - 2.95% Zn,>=30 sec.
(1 -AT =60% 2 -4 T = 100%
3 -.4T=150°;
¢ - shape of the thermal cycle
d - 1.5%, Zn, AT = 1560°

Cara®/® -
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. ACCESSION NR: AT4014055 , ENCLOSURE: 03
Tig. 3 - Relationship  , - L4 140 . 5 on *
between internal friction - § | , » 1/
temperature, number of = ¥ s N / //
cycles and state (A or B). . ¥ a‘ L 60 i L/
or Cd-Zn alloys.

a- shape of the thermal cycle;

 bet= 30 sec., s : ,
.. AT=150° T=0.8Tg .. \——T—o—?
. “ 3 _'.w (1 - A’ 1. 5% Zn; E_ B' - N 4 /\/ 7 ¢

1.5% Zn; 3 - A, 17.4% Zn;: 60

/\
. » M /’40
4 - B, 17.4% Za); W : 5| |e / / .
c-n=0(l-4A, L.5%2n; i | ,° g A "y :

2-DB, 1.5%Zn: 3 - A, ""'4’\6—-»—0—< =
17.4% 2n; 4 - B, 17, 4% Zn) . ‘ ;/

¥4 g, 0 "4 7 /
I’Id’ m:pnauutall R % e c “
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MAL'TSEVA, G.K,; POSTNIKOV, V.S,

Internal friction of cadmium-magnesium alloys. Izv. vys. ucheb,
zav.; chern, met. 6 no.11:153-156 '63, (MIRA 17:3)

1, Voronezhskiy politekhnicheskiy institut.
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MAL'TSEVA, G.K.; ZOLOTUKHIN, I.V.; POSTNIKOV, V.S.
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Effect of temperature on the internal friction of copper alloys.
Fiz, met, i metalloved, 16 no.5:754-759 N '63, (MIRA 17:2)

1. Kemerovski;g pedagogicheskiy institut, Voronezhskiy tekhnolo-
gicheskiy institut i Voronezhskiy politekhnicheskiy institut,
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MAL'TSEVA, G.K.; POSTNIKOV, V.S.; USANOV, V.V. L
' . ' - R .‘.”‘A wred

Internal friction in binery ordered -aylloys;;yitg_a fa;;c:: ored
Fiz., met, 1 metalloved. 16:'no.2 302-309 Ag '63

cubic lattice, Fiz. med g 02 _v,_iy_;16.8)-

1. Voronezhskiy politekhnicheskiy 1“9*'1-‘?-“‘?".?.1.?;'}‘3!?*0'.*13_ :

e heskiy institut. T L Voo

pEdagogjiilioysz—!'fet;allogre\phy) (Grystal .latf;icpa) B
(Internal friction)
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AUTHORS: Postnilov, Vs S Zolotukhin, To Ve

-

SO

ety :

TITIEs The effect of cyc:iic thermsl trestment on the {nterns) friction end relative
elongation of Al-Zn rlloys . . '

SCURCE: Fizika metallov 1 motalldvedqniye, v. 16, no. 6, 1963, 937-939

TOPIC T&GS: 2Zn-Ad alloy, internal friction, cyellc thermal trestment, metel
elongrtion, Zn-Al alloy elongation . ,
ABSTRACT: The samrples studied here consisted of Al with 10, 20, 30, 60, €0 snd 98%
(by weight) of Zn, The initial purity of Al end Zn was 99.99 snd 99.97% respective- .
ly. The elloy ingots were 12 mm long end 6 mm in diemeter. They were ernnealed in a
special device designed for measuring the internal friection. Subsecuently they were
subjected to cyclic thermol treetment, after rhich the change in their length wes

. determined with a NIR-12 microscope. The curves of the relation between internnl
friction and tempersture showed a peak, increasing in length with the increase in

7n content from 32 to 98 wt?. Cyclic thermal treatment had almost no effect on the
rosition’of the peak in respect to the temperature axis, but 1+ broadened the perk
considersbly and increased its height. With the increase in the number of thermal
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ACCESSIQN NRs  APA009391
. eycles the internal friction decreased and reached its minimum et 570 cycles ond
then started increasing egain, This was true for the semples with 10, 20, 30 and
og? of Zn, The varirstion in the internsl friction with respect to the number of
cvcles wes differont in the samples with €0 and £0% of Zn. The curve of the 0%
alloy hed a maximum et about 600 thermocycles, while that of the £0% sample
increased gredually. Orig. art. hast 2 figures. :

ASSOCIATTQ?: Voronezhskly politekhnichesidy institut (Voronezh Polytechnical

Institute) | |
SUBMITTED: 12ay63 DATE ACQs O3Febbs | BNCLt 00
SUB CODE: ML NO REF SOVs 009 . OTHER: 000
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FOSTNIKOV, V.S., red.

S S

1 in ms alloys; trarsactions)
tion phenomenz 1in metals and trats one
%iiii§:tsion§ye iavleniia v retallakh i splavaknj truay

i detallurgizdat, 1963.
Pod red. V.S.Postnikova. Mgskva, Meta (MIRA,17:7)
339 p. ,

1. Vsesoyuznaysa konferentsiva po relaksaZsionnym vavlisniyam
v.metallakh i splavakh, 3d, Voronezh, 19 2o
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POSTNIKOV, V.S.; MAL'TSEVA, G.K.; RAZUMOV, V.I.

Temperature dependence of internal friction and the mcdulus of
rigidity of ferromagnetic alloys. Izv. vys, ucheb, zav.; chern..
met., 6 no,7:149-154 '63. _ (MIRA 16:9)

1. Voronezhskiy politekhnicheskiy institut i Kemerovskly
pedagogicheskiy institut. -
(Ferromagnetism) (Metals, Bffect of temperature on)
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MAL'TSEVA,{ G.K.3 POSTNIKOV, V.S.; USANOV, V.V,

Vi i s i 7 TR Ty

Internal friction fn Cur-Au and Cuz-Au. Izv., vys. ucheb, 2av,; :J:zﬂ;z)m
met., 6 no,5:156-161 '63. (MIRA

1, Voronezhskiy politekhnicheskiy institut i Kemerovskiy

{cheski 1nstitut
pedagogicheskiy (Copper-gold plloys--Testing)

(Internal friction)
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AUTHOR: ml'tseva, G. K.; Postnikorv, V. S.; Usanov, V. Vo = ' :55/5

M

‘I'ITIEx Internal i‘z'j.ction of- cm and Cu sub 3 Au a.lloys
Gl DU R L =
»- SOURCE: IV'U'Z Ghernaya meta]lurgiya, no. 5, 1963, 156—161

TOPIG TAGSs iz'ﬂ:erna.‘l. friction, Cuj.u aJJ.oy, Cu snb 3 Au aJJ.oy, reorga.nization of -
atoms, bond energy. hatero atoms, activation energy, peak: properties

L ABSTRACT: The infernal fnotion of CuAu and Cu sub 3 Au alloys was studied during

-‘egoling- in order to dstermine its’ pezak prroperties. ‘Tt i5 assumed that temperature

- change reflects ‘the kinetics of -the regulation processes. If an hypothesized tol- - .
"erancs for the interaction between internal-friction and process regulation is cor-
rect, it is- poss:nb].e to compute from isothermic’ curvature, the time of relaxation

of the system to a thermodynamically stable state, From examination of frequency
-of fluctuation of the peak, displacing toward the high temperatures and dscreasing
in size, it 4s inferred that the processes which cause peaks in internal friction
_apparently involve & reorganization of atoms during regulation. -Thus the bond
energy of hetero atoms is somewhat greater than that of the uniform atomss The ex~
per:!menta]ly detemined value for activation energy reflects this i‘act. Orige art,.
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POSTNIKOV, V.S.
POSTNIEOV, 1o

tals
Internal friction in prue me +181-187 '59.
tures. Issl.po zharopr.splave 4:181-1 7(MIHA 13:5)

(Friction) (Metals at high temperatures)

and alloys at high tempera-
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juTHoRs:  Postnikov, V. 8., Zelotukhin, I. V., Gorshkov, 0. A.

TITLE: ‘An investigation of the nechaniicd. ahd.thor-l fatigue of metals
by the Anternal friction methol : : .

PERIODICAL: Referatlivnyy zhurnal, Fizika; 00. 1, 1963, 9%, abstract AE637
(In collection: “Tsiklich. prochmost’ metallov.” M., AN SSSR

»

TEXT: Investigated was the low-frequency internal eriction of C4, Zn, Al,

-—and Au under ‘mechanical and -thermal fatigue oonditions. It was established that

the total amount of defects in polycrystals especially atrongly inoreases during
the first 2.103 eycleg, and then & saturation takes place up to the failure.
During the first 2.10° cycles, ‘an acoumulation of the defects takes plece, and
then defect coagulation processes and other prepmtignd fraocture processes
commence.. The amount of defects for the single qrystals eontinuously in-
creases up to the failure. The peak of the internal.friotion, which 1s charac-

teristic .of."polycrysta.}.l’ine metals, disappears during a oyclic loed. This &8

Card 1/2

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001342620017-5"



CIA-RDP86-00513R001342620017-5

"APPROVED FOR RELEASE: 07/13/2001

S S B TO ST EoX B R R
SR RS R R e R

i

8/058/63,/000/001/089/120
A160/A101 - :

An investigation of the... . ‘
apparently caused by the broadening of ‘the relaxation time spectrum of sliding
along the division boundaries. The thermal oyoles also destroy almost complete--
1y the peak of the internal friction in the polycrystalline metal. The latter
seems to be caused by ‘a fractionation of the grains. In proportion to an in-
crease of the number of the thermal cycles, the background of the intermal fric-
tion increases, passes through the maximum and then decreases. Hereby, the ‘
background of the internal friction of the netal which is subjected .to a largs
number of thermal cycles has a smaller magnitude than the background for an an-
mealed metal. x . SRR

N\~

L. Mirkin

[Abstracter's_ note:* Complete translation]
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. - 8/123/62/000/024 /001/005 9.
A006/A101 '
sumioR: | Postntkov, V. 5. o
prriEs Internal friction and strength e m e

PERIODICAL: - Referativnyy zhurnal, Mashinostroyeniye, no. 24,1962, 11 - 12, sb-

stract 24A68 (In collection: "pgiklich, prochnost’ metaliov”,

" Moscow, AN SSSR, 1962, 207 - 217) L

TEXT: ~ Results are given from investigations of  the temperature dependence
of internal friction for 59 alloys. In cases when the melting point of the al-
loy was below 1,100°C, internal friction was measured up to the temperatures

when the specimen broke down. More refractory alloys were studied at tempera-
tures up to 1,000 - 1.100°C. ‘The investigations made 1t possible to establish .
a well-defined relation between the internal friction jevel and strength charac-
teristics in a 0.55 - 0.85 Tg temperature range. In this connection it can be
_considered that the internal friction level at high temperatures can serve as a
peculiar relative characteristic of the material strength in the indicated tem-
perature range. It was also established that in this temperature range changes

S, ..: )
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goveshchaniye po ustalosti metallov. ond., Hoscow, 1560.

Teillichceskaya prochnoat! metallov; natorialy vtoropo novachehaniya
po ustalosti meballov, 2% - o7 wnya 1550 g. (Cyelic iatal
Strength; laterials of the Seeerl Cenference on bhe Fatirue of
Hetals, hold fiay 2% - 27, 1650) iiacow, Xz4-vo Mi sson, 1662,
338 p. Errata ollp tnnerted, 800 coplesd printed.

Resp. Ed.: I. A. Oding, Corrsspemiling ttarber of tho Acndqu of
Sciences of the USSR; Ed. of tublishing Houde: . 4. Chernov)
H Tech., Ed.: A. P, Guscva. :

PURPOSE: This collection of articles is intended for selentific
research worlkers and meballurgists. :

COVERAGE: Tha collectlon containg poparit presented and discusnoad

at the second confercnce on fatigue of meteals, which was held
at the Institute of tietallursy In Hay 1660. Theose papersd deal
with the nature of Tatigue fracture, the mechaniam of formaticn
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and growth of fatlgue eracks, the role of plastic deformabion
in fatigue fracture, an accelerated method of determining -
ratigue strength, the plotting of fatlgue diagrams, and
various fatigue test methods., New daba are presented on the
senolbivity of high-strength steel to astress concentration,
the effect of stress concentrallon on the criterion of fabigue
ratlure, the effect of the plze factor on the otrenpth of
metal under cyclic loads, and results of endurance tests of

. various machine parts. Problems connected with cyclic metal

: toughness, internal frictlon, and the effect of corrosion
media and temperature on the fatiguc strength of metals are
also discusscd, No personalitles are mentioned. Each article
1s accompanled by references, mostly Soviet,

TABLE OF CONTENTSt
NATURE OF FATIGUE FRACTURE
0ding, I. A. Diffusionless Mechanism of Pormation and Growth of

a Patigue Crack
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EFFECT OF THE STRESS COHCENTRATION
AND THE SIZE FACTOR OH THE PATIGUE
STRENGTH .

oding, I. A., and S. Ye. Gurevich. Notch Sensitivity of
High~Strength Stesels Under Cyclic Load

Oleynik, N. V., and I. S. Mezentsev. Effect of Stress
Concentration on Characteristics of the Summation of
ngigue Damage

Glikman, L. A., snd Ye. N. Kostrov. Effect of the Size
Factor on Resistarnceé ol fetals vo corrosion Fatlgue :

Markovets, M. P. Technological Theory of the Slze Factor
in Fatigue Tests

CYCLIC TOUGHNESS AND INTERNAL
» FRIGTION

Postnikov, V. 8. Internal PFrictlon and Strength
~Oara-6/g————"
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by the Method of Internal Friction 218

Pochtennyy, Ye. K. Heat Effect in Cyclic Symmetric Loading
of Parts 227

EFFECT OF ENVIRONMENT
ON THE FATIGUE STRENGTH

Karpenko, T. V. Basic Factors 1in the Investigation of the
Effect of Environment orn Fatigue Strength 233

Bykov, V. A., and G. N. Vsevolodov. Corrosion-Fatigue
Strength of Cast Brass 238

- Chayevskily, M. I. Effect of Melts of Low-Melting
Metals on the Fatigue Strength of Carbon and Chromium-
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AUTHOR: Posﬁnikov, v. S. _
TITLE: Intérnal friction of plastically deformed'metals and alloys at high

‘ temperatures
Referativnyy zhurnal, Metallurgiya, no, 4, 1961, 36-37, abstract
a v metallakh 1 splavekh", M., Metal-

PERTODICAL:
.hZh227‘("Relaksats. yavleniy
lurgizdat, 1960,‘26&-278)

TEXT: : or studles the temperature depende
of plastically deformed samples, from the viewpoint of the atomic theory of
metals and alloys. Detailed analysis is given of internal friction
yiscosity at the grains poundaries (with & purpose of simplification the author
‘considers the case of identical grains with equal axes for which the slip
at the boundaries is characterized by one relaxation time T2, and

of defects in .the stress field. The latter

at high temperatures, since for the
scillating sample 1s originated
oning

the energy
nts in the stress field, The present reas

The auth
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AUTHORS: Lebedev, R, S.; Postnikov, V. S. ,
TI_TLE: The effect of plastic deformation on internal friction of iron-base

alloys

PERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 5, 1961, 32, abstraact 5Zh2i3
(Vv sb. "Relaksats, yavleniya v metallakh i1 splavakh", Moscow,
Metallurgizdat, 1960, 199~221)

TEXT: The low-frequency method of low-amplitude twisting oscillations was
used to investigate the effect of case-hardness on internal friction of electro-
lytic Fe and Fe-W, Fe-Si, Fe-Ni and Fe-T1 alloys, The measurements were made in
a vacuum (~ 10~3mm Hg) on 300 mm long specimens of 0.7 mm.in diameter at 1 cyole
oscillation .frequency. All the specimens were annealed In a vacuum at 825 C for
90 minutes, It was established that internal friction of plastically deformed
non-annealed alloys was high in comparison to that of the same alloys which were
preliminary annsaied, and that it streongly depended on the heating rate and the
holding time. On the iemperaiure curve of internal friction a peak of internal
friction was observed which was shifted t{o the side of low temperatures with an
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<_POSTHIKOV, V.S. )
maldshyde plastice at various
Internal friction of nﬁil:;ﬂio"‘;; 60 -637'60- (MIRA 13:12)

. st v —
temperature(;heﬁ: condensation PrOd"-"“) (Plastics Testing)
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Internal Friction of Phenol Pormaldehyde 8/191/60/000/011/015/016
Plastics at Different Temperatures B013/B054

A peak of internal friction can be observed on the Q-1(T) curve for
hardened resin, In the finished plastic, the number of these peaks increases
to four and more. On re-heating, both in air and in vacuo, the peaks dis-
appear, and the level of internal friction is considerably reduced. It was
shown to be possible to draw gualitative conslusions on the character of
temperature dependence of internal friction of plastics, and on the causes

of disappearance of peaks on the Q—1(T) curves on re-heating, with the

aid of Msxwell's model and the model of the "linear standard body"

(Ref. 10). The method suggested is a suitable means of studying relaxation
pPhenomena occurring in plastics under the influence of mechanical and ther-
mal effects. For this reason, it can be stated that a systematic investiga- -
tion of internal friction in plastics with respect to various factors (tem-
perature, time, degree of deformation, quality and quantity of fillers,
etc.) might supply valuable experimental data to clarify the structure of
polymers and plastics. The author thanks V. I. Ryashentsova,

I. P. Rotenberg, and P. I. Ageyev, Engineers of the Kemerovskiy zavod
"Karbolit" {Kemerovo "Karbolit" Works) and of the filial NIT Plastmass
(Branch of the Scientific Research Institute of Plasties), for valuable

Card 2/3
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83553
Internal Friction of Phenol Formaldehyde 5/191/60/000/011/015/076
Plastics at Different Temperatures B013/B054

advice, and the supply of samples. Besides, the author thanks

A. Ya. Ssmoylov, I. V. Zolotukhin, and G. A. Gorshkov, collaborators of
the Kemerovskiy pedinstitut (Kemerovo Pedagogical Institute), for as-
si1sting in experiments and compiling graphical data. There are

12 figures, 2 tables, and 10 references: 3 Soviet and 2 Japanese.
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JN., insh.
FOLTAXOV, V.N., |-combustion engine-

High-temperature cooling of 8 locomotive i (MIRA 13:10)

1108-117 '60.
Trudy KELIE '(’3335&4 011 engines--Cooling)
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AUTHOR:
TITLE:

S e S IR e T S b - -

66607
‘ L Lod w—
Postnikov, V.S, . 50Y/139-59~3-29/29

On Internal Frietion in Metals at High Temperatures

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,

1959, Nr 3, pp 175-176 (USSR)

ABSTRACT: An error was made in one of the author's papers (Ref 1) -

Card 1/3

in discussion of the effect of welght of the torsional
system on the magnitude of the energy of formation of
vacancies; this was correctly pointed out by

V.T. Shmatov. This mistake was, however, pointed out by
the present author (Postnikov) in the 1959 Nr 2 issue of
the present journal. V.T. Shmatov proceeds from pointing
out this error to say that Tthe mechanism suggested for

the relationship of internal friction with motion of
vacancies is inconsistent since a shearing stress 94
cannot produce ordered motion of vacancies in the direction
of ®i Dbecause @i 1is a scalar component of an elastic-
stress tensor and consequently such direction does not
exist." The author (Postnikov) refutes this eriticism by
showing that Ya.I. Frenkel' (Ref 2), N.S. Fastov (Ref 8)
and B.Ya. Pines (Ref 9) also used the idea of directed flow
of defects or atoms under the action of elastic forces,

The required gradient of elastic stresses across thez/kf//
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On Internal Friction in Metals at High Temperatures

" Card 2/3

sample cross-section was due to non-uniformity in the
distribution of stresses (produced by structure defects

in polycrystalline metals). The proposed elementary
theory of internal friction at high temperatures should

be regarded as a first attempt which needs further
development. The author (Postnikov) does not say that
the hole mechanism of scattering of energy by a vibrating
sample at high temperatures 1is the only possible mechanism.
On the contrary, in later papers (Ref 13 and some work in
press) it is shown that the hole mechanism does not give

a satisfactory quantitative agreement of theory with
experiment, especially in the case of alloys. For example,
with copper alloyed with 10% of aluminium very high
internal friction peak (Q-1 ~ 1) was found at 920 oC, A%
~/1010 OC internal friction falls reaching a value of

Q‘l = 0,18. For these reasons the author (Postnikov)
considered also, apart from the hole mechanism, a
dislocation mechanism. Processes of intersection of
dislocations and of encompassing of obstructions by
dislocations ete. (Ref 12§ are taken into account since
they produce vacancies on a large scale and this incii:fiér
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. . SOV/139-59-2-30/30
AUGTHOR: Postnikov,; V.S-

TITLE: Letter to the Editor

PERIODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 1959,
Nr 2, p 176 (USSR)

ABSTRACT: The author corrects his paper on "The Relationship
Between Internal friction and Creep in Metals at High
Temperatures” published in Izvestiya vysshikh uchebnykh
zavedeniy; Fizika, 1958, Nr 6. On p 138 of that paper
Eq (7) has te be replaced by

4R2m£2 a2 o

Ulog) = UL - ———5— &
i 1 > E 5

where m is the mass and f 1is the fregquency of
vibrations of atoms. a is the mean distance Letween
neighbouring atoms in the direction parallel to the sample
axis and E 1is the modulus of elasticity. The second
term of the above equation is numerically equal to the
work done in extension, divided by the number of atoms. The
text of the above paper between Eq (5) and Eq (7) should be
omitted.

Ccard 1/1 n.b. This is a complete translation.
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SOV/126-8-2-23/26
AUTHORS : Lebedev, R.S. and Postnikov, V.S.
——— e ——
TITLE: Influence of Plastic Deformation on Internal Friction of

Iron and Iron-nickel Alloy

PERIODICAL: Fizika metallov 1 metallovedeniye, 1959, Vol 8, Nr 2,
pp 310 - 314 (USSR)

ABSTRACT: 'The authors describe a continuation of their work {(Ref 1)
on the influence of plastic deformation on internal

friction of iron-base alloys. In the present work, they
used their former method and conditions except for a
higher heating rate (60 °C per minute); the srror at
high temperature has been reduced to about 1%. Results
for electrolytic iron reduced by 8, 17, 30, k7. 70 and
92¢ and armco-iron + Lo; Ni reduced by 20-80% are
tabulated (for the Fe-Ni alloy) and ghown in Figures 1-=5-
Some specimens were annealed at 825 °¢c for 1.5 hours.
Figures 1~4 show internal friction and shear modulus as
functions of temperature for different reductions.
Figures 1 and 3 relate to iron and ijron-nickel, respec-~
tively, without annealing; Figures 2 and 3. respectively.

Cardl/3
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with annealing. Internal-friction peak values are plotted
against degree of reduction for the various tests in
Figure 5. The jnternal~friction curve for iron-niclkel has
two maxima, while the iron-tangsten alloy (Ref 1) has only
one. The first maximum disappears almost completely after
highutemperature annealing but the second does mot. The
first is thus due mainly to previous deformation and, as
confirmed by activation-energy values (table), is
associated with rec j i the second maximum is
associated with grain- axation. The authors
suggest that internal—friction values give some jndication
of high-temperature strength. AS before (Ref 1), the
activation enorgy of internal-friction recovery in iso-
thermal soaking was found to be considerably less than

iffusion or of recrystallizationo Although this
suggests that recovery is not diffusional, the authors
consider that insufiicient experimental data aro available
to discuss a dislocation mechanism

CIA-RDP86-00513R001342620017-5"
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Influence of Plastic Deformation on Internal Friction of Iron and

Iron-nickel Alloy

There are 5 figures, 1 table and 6 references, of which
bk are Soviet, 1 English and 1 Germano

ASSOCIATION: Kemerovskly gosuaarstVennyy pedagogicheskiy institut
(Kemerovo State Padegogical Institute)

SUBMITTED: March 6, 1959
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Relationship between internal friction andéc reeplzﬁ ?;;ale at high
. Izv.vys.ucheb.zav.; fiz. no.6:137- .
temperatures. lzv.vy : (MIRA 12:1)

1. Kemerovskiy pedagogicheskly institut,
(Viscosity) (Creep of metals)
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ACCESSION NR: AR4044012 - : . §/0%58/64/000/ 006/ E087/E087

’

'SOURCE: Ref. zh. Fizika, Abs. 6E664

AUTHOR: Postnikov, V. S.; Sharshakov, 1. M.;. Maslennikov, E, M.

TITLE: The question of grain-boundary stress relaxation in. pure metals

CITED SOURCE: Sb. Relaksats. yavieniya v met. i splavakh. M., Metallurg- |
jzdat, 1963, 165-170 : | -

TOPIC TAGS: grain bounda'ry stress relaxation, stress relaxation, metal,
internal friction '

TRANSLATION: On 23 pure metals taken in the annealed state there are in-
vestigated peaks on the curves of the temperature dependence of internal
friction, connected with the viscous behavior of grain boundaries. For all
investigated polycrystalline metals, on the curve of the tempera

of internal friction there is a peak caused by the existence of grain broundaries.
The height of the peak depends on the amount and form of the impurities; very
Card 1/2 ‘ U
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pure met'als should have a high
the height of the peak internal-friction peak.

height of the peak in the case of
frequency of the oscillations. Furthermore,

Al and the macrocrystalline a

temperature region w
ternal friction of polycrystalline Al
friction peak on the curve of the temper
. friction of a pure polycrystal may be

- the grain boundary but also by some O

. SUB CODE: AS, MM ENCL: 00

internal-friction peak.
Available

Zn and Al depends significantly on the
periodic
lloy of Al with.0. 5%
a peak on the internal-friction temperature curve.

here there is revealed the ''grain
The - conclusion is drawn that the. internal-

ature dependence of the internal .
caused not only by viscous: slip along
ther mechanism, .
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Cu causes the appearance of
This peak appears in that

-boundary'’ peak of in-

e e bt o e
P W SRR e 4e S PTAR  OLAR YT AT RS SY

Moan e Ao e et B {04

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001342620017-5"




/13/2001 CIA-RDP86-00513R001342620017-5

e A AT

e e R A e R L T A S e B [ S R L I e e P S

s . o Vel

", ACCESSION NR: ARWO440QO

 5/0058/64/000/006/50k1/E0N.
| :QSOx'IRCﬁ: Ref. zh. Fizika, Abs. 6E308 SRR L

1

]

AUTHOﬁ? Shermergor, T.g,\D.; 'Pbatnikdv,-vy.' 8;

R QULAE SEPAY S

1,
¥
3
i

S RN 2 R ' B
TITLE: Temperature relgxation in solids -

Py
-

[P

CITED SOURCE: - Sb. Rela?sﬁta. yaviéniya v'hﬁfe't".’"i splavakh. M., Hotallurgiidat. ’

PRIRRIEN SN

TOPIC TAGS: absorption coeffiéieii’c, irreversible procéss. irreversible proceas
thermodynamics, heat equation, wave propagation, isotropic medium, thermal
conductivity, temperature relaxation : - . :

!?RANSI.ATION: Gives a comparison of two methods of calculating the absorption co-
. efficient; one is based on thermodynamics of irreversible processes, the other on .-
. use of the heat equation. Examines the propagation of a plane longitudinal wave -
! in an unbounded isotropic medium in which thermal conductivity is the only relaxa- -
. tion mechanism. It is found that for high frequencies the wave is isothermal,
. while for low frequencies it is adiabatic; the propagation rates of these waves

"% card 1/2
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BRRE R o V's/‘oqs'8/6‘o/oo0/006/m88/m58'
. SOURCE: Ret. zh. Fizika, Avs. 6E669 : SO i
| mgon: ﬁ:ﬂexﬂ;ﬁ:_simvm'.- W ,
TITLE The influence of vvnrio’\a-':f”a‘éto'rio';n; the n;tﬁri of tho iimﬁtﬁro l. )
" : dependence of the internal friction of alusinus vl :
igﬁ_nl) és'ouhcsz' gb. ‘Relaksats. y-i'egn'y'.‘ v-et 'y "ql;la-nlkh. ﬁg mtnxﬁrggza;c. 1963".

- ToPIC TAGS: ~internal. friction, alusimus :

* | TRANSLATION: Research is conducted using & torsional pendulum on wire samples of . -
. 99.98% pure Al. Analysis e of various tactors on the pature of the @ °
-, temperature dependence of . shows that with & decrease of the !
. ydiameter of the samples froa evel of internal friction 18 lowered, ;-
.. - and the 1nterm1-_friction poak emperatureq~}50' .C shifts . ST
v temperaturess To temperatures of~ 50° C & change in length of the. i .
200 o (with a constant diameter of 1 gn) does not influence o
of internal friction. For samples ‘with length 20-30 =m in

e e
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50V/139~58~6-22/29
: . iy, U ) . . in Metals
AUTHOR: Mﬁerml Friction :’_“Egng';ie%reniya ?
rrriE:  CORme O eratures (Svyas' VENEENC o ranuraih)
atlﬂlg%eéirgu metalla pri vysokikn =
Po. AN *

. rigika,
. deniy, Flzlia,
: hikh Uchebnykh Zave
~ .Tzvestiya Vyssil SR
,PERIODICAL.Z:\IZ-SSZ’ 6, oo 137 -1hk (US )

f » defecths,
s e movement of orm
: ical analysis of the to & three-te:
ABSTRACT: 2 matnem?tglc?écznniiqu in metals lea%;eaoag Q,"lu One
inci Y e ki sasure . Y
principst .y internal frictlcn, M oo ~telocity 2o
equatlon for i contains the ore E L rature Tro
i 4 equatlcn jcular o,empﬁlfg.—A 2
term of The wimum af a parkic 1 1% Mg
another bas g D24 7G0 tempe raturs fof1A}n;+g;izls/ ot
o Fz Ofl&g Wi fll snow maxli%a? 14:,'hibf;‘?4t~ £00°C. The fact
and 3 Jl*he Te + 4 Wi ak f : SO0 s of
about_250 - ?.n%r;ction can be e}:prc?sg?d 1211:75 should
that mt:ema} means that be gh-resis ué%{lnc emperature .
creep vel;‘?vi‘-;gemw friction aii the izcs"*‘ feﬁpera’f’lﬁ" for
ha.'Ve 8- - f Q"' aga 151 -, : b d
. . curves © ) St 163 an:
Gompai‘rlsoidoihf:gi ¥i alleys (Nicheome, Elzhilay
l a. -~
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SOV /139~58-6-22/29
Connecsion of Internal Friction with Creep in Hetals at High
Tempelatures ‘ . N
Vi i verifies this concluslon. are
g}%ggtgezognd 57 references of which 22 are Soviet,

% Fnglish and 2 German.

ASSOCIATION : Kemerovskiy Pedinstitut (Kemerovo
Institute)

SUBMITTED: 26th June 1958

Pedagogical
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AUTHOR: Postnikov, VeSo
TITLE: The Temperature Dependence of the BheaT Modulus of
Certain rure Metals, go0lid Solutions and Alloys
visimost' modulya sdviga nekotorykb
splavov)

(Temperaturnaya za

chistykh metallov, tverdykh rastvoIov i

PERIODICAL:Fizika Metallov i Metallovedeniye, 1958, Vol 6,
Nr 4, pp 706-710 (USSR)

The investigated materials included: (1) Titaniud,

iron, cobalb, nickel, molybdenuml and tungsten (Table 1)3

Pl 2 14 type and a

(ii) cast and sintered alloys Ox

cast Nimonic alloy (Table 2% apnd (iii) binary solid

solutions of Be, By O 7y, Cr, Mo, F ,
treatment consisting of

ip nickel, prepared by a vacuulb U
wires in contact with the powdered

heating the‘nigkel

alloying elements. The temper
shear modulus & of these materials was stu
wevuod of low frequency (1 cycle/g?f% low amplitude

torsional vibrations. gince G = : f2 ) where

r - its radius,
ia pumberT

ABSTRACT

@ - length of the wire specimen
¢ inertia of the auxiliaTy jnert

I - moment O

card 1/8
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nce of the Shear Modulus of Certain Pure
d Solutions anfd Alloys

ncy of the free tor
the variation of G was P

The Temperature Depende
Metals, Soli

the specimen,

of the relative values O 2, The experlmental results

for pure metals are Ie roduced graphically on Figs-1l,; s
1 _show the temperabure

3 and 4. Graphs 1 and 11 on Fig.
dependence of the shear modulv.s (£2/T), and variation

of the internmal friction of polyery t
Graphs 111 and IV show the b
of a single iron crystal, In She 50-4400C temperature

interval, £2 of polycrystalline Te decreases almost

linearly. The internal friction graph shows & paximip
at approx 4400C and beginning from this gemperature £
decreases at a much faster rate which changeszagain ab
about 770°C. The temperature dependence of £= of
annealed, polycrystalline cobalt is shown in Fig.2
(graph 1 - peating, graph 1 - cooling). The two
graphs are similar in character, voth being 4
cnaracterised by & paximum which occurs at 450°C on

lar "hysteresis"

Card 2/8  heating and at 320°C on cooling. A simi

iron.
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The Temperature Dependence of %

Metals,
effect is observed on the
(11 and 11') of thi
and Ti are shown in Fig.4
respectively):
decrease of
nickel, the

being characte

The value of £
that at room temperature

As regarding fhe solid so

nickel, the £</T graphs 0

i '§o5-10 show that: (1
/T relationship in
or completely eliminated

soluble alloying element;

and Fe being;

, Zr, Nb, Mo and Wo

card 3/8 coefficient of the’shear
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In every case there is a
fe with rising ‘tempe rature -

f%/T relationship has
in the 20-3407C tempe rature interva
ised by a miniuum at approx 1
at this tempera
and 11.7
lutions of various
£ these material

%U.I‘G ni
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(1i) The mean
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ernal friction graphs

The f2/T graphs £OT W, Mo
(curves 1, 11 and 111

gradual

In the case of
an anomalous character

1. (graph 1, Fig.3),

int

fure is 15.3% lower than
% lower than at oC.
elements in

s reproduced

The enowalous character of
ickel is either reduced

y the introluction of a

Yhe etfect of Pe, C; Ti, Cr

greater than that of

tempe rature

= %F%%, of solid

y

mod.ulus,.B
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The Temperature Dependence of Ghe Shear Modulus of Cervain rfure
Metals, Solid Solutions and Alloys

solutions is lower than that of pure nickel.
(iii) Within a wide semperature interval the value of
G of solid solutions ia considerably higher than that
of pure nickel. The £2/T graphs of wvavious alloys,
reproduced in Fig.5 (curve 11l - cast Nimo 20,

1V - sintered Nimo 20, V and V1 - cast ard sintered
Nimo 28, V11 - cast Nimonic 80) show that the shear
modulus depends nag omly on the composit®on of the alloy
(G of Nimo 28 is higher than that Of Nimo 20), but also
on the method of its prepaiation: AL any given
tempe rature the wvalue of G of an alloy prepared by the
powder metalluTgy method is higher than that of the
same alloy prepared Dby melbing. Theoretical
considerations and the results of the present
investigation led the author to thse following
conclusions: (i) The tempe rature dependence of G of

be expressed DY
+ BT + BrﬂT wheTe By~ the tempeTature

A

A "
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~coefficient of ¢ associated wiil,

of the lattice,
G due to incre:

particularly

for approximate]

tempeg
the f
associated witn the ferro

wetal. fThis view is &
variation of £2

at temperatures near
recrystallisation temperature of the metal.

is noxpal abovy:

the thermal éxpansion

Bp ~ the pemperature coefficient of

and above the

(B accounts
he decreasa of ¢ in this
character of

3609C (Curie point of Ni)

and that no anomalieg are observed if the temperature

- dependence of f2 ig
field
(Ref.13) usa +pe con
toexplain the anoma
Yound*®s modulus g,
striction is the var
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materials under the influence of g magnetic field, cr
S0-called AE-effest, “he shear modulus is subject to a
Similar effect, and according to Vonsovskey and Shur
(Ref.15) and Becker and Joering (Ref 22} “the anomalous
tempe ratur iati . a&n be explained in
(1ii) In the case of
he £2/7 relationship
maxirum) is associated with the
CegeZCe allctropiz trarsfoimation ocen 2ing at
approximately 4307 op beabing and at 3600¢C op cooling.
(iv) The fact +hat g of tl:e Ni-base alloys is higher
than that of buze Ni can be attributed to the higher
resistance to shear by which the lattice of binary or
Wore complex aileys isg characterised, 'The decrease of
the mean tenpe rature coefficient of G observed in the
Ni-base allsys (as S0lparsC with pure Ni) can be
€xplained in #he following way: The temperature
dependenée ¢ G of alloys can also be represented by

GT = Go + (B, + BT + Br)] T. Although the meaning

017-5"
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erature Dependence of the Shear Modulus of Certain rure

Metals, Solid Solutions and Alloys

of Be, Bp and By 1s the saume as in the equation for
pure metals, the values of these coefficients depend
not only on the nature of the alloy components but also
on the composition of the alloy. It is known that the
pmaximum present on the internal friction/temperature
curve and resulting from the wviscous flow along the
grain boundaries of the pure metals, either disappears
or is replaced by a deflection point on similar curves
of alloys. This means that in the latter case the
resistance to shear along the grain boundaries is
considerably higher, as a result of which the magnitude
of the coefficient Bp is decreased. A further decrease
of Bp of alloys is due to the fact that, owing to the
jpcrease of the mean heat of activation, the process of
self-diffusion of atoms in -the lattice under the
influence of the stress field is slowed down. Although
the value of Bp of alloys is not very different from
that of pure metals, the fact that (in the absence of
solid state transformations) the coefficient of thermal
expansion of alloys is always lower than that of their

CIA-RDP86-00513R001342620017-5"
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The Temperature Dependence of the Shear ifodulvs of Certain Pure
Metals, Solid Solutions and Alleys

components results in that the magnitude of

is lower in -alloys than in pure wetals. Consequently
the value of (Bet + Bp + P ) of alloys is &lso lower than
than that of thelr separate components. There are

10 figures, % tables and 22 references of which

16 are Soviet, 3 English, 1 Ttalian and 2 German.

ASSOCTIATION: Kemerovskiy Gosudarsphyennyy Peda§ogicheskiy Institut
(Kemerove State Pedago&ﬂ Institube

SUBMITTED: 19th November 1956.
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S0V/126-6-6-17/25
AUTHORS : Samoylova, A. va. and Postnikov, V. S5,

TITLE: Re-Establishment of Internal Friction in Aluminium, Silver
and Platinum After Removal of a Load (Vosstanovleniye
vnutrennegs treniya alyuminiya, serebra i platiny posle

_ snyatiya pnagruzki

PERIODICAL: Fizika metallov i metallovedeniye, 1958, Vol 6, Nr O,
pp 1081-1087 (USSR)

ABSTRACT: The authors studied isothermal re-establishment of inter-
nal friction in aluminium (99,98%), silver (99.99%) and
platinum (99.87%) wires of 0.7 mm dia and 300 mm length.
These wires were extensionwdeformed by loading them between
15 and 1506 g, The tensiong produced in the samples are
given in the 2nd column in the table on D 1081, The tension
was applied for 1 hour to aluminium, f inutes to silver
and for 15 minutes to platinum. The loads were then removed
and measurements of internal friction starbed within 1 min.
Internal frictio © ined, using the m
frequency (1 c/s) tor sma
described by Postuikov (Ref.12). All samples were anne
pbefore the extension loads were applied to them., The results
of measuremeLts are given in Figs.1-10, Fig.l shows the
temperature dependence of internal friction and shear modulus

Card 1/4
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. . . . SQV/126g6w6nl7/25
Re-Establishment of Internal Frictilon in Aluminium, Siiver and
Platinum After Removal of a ITcad

of aluminium (Curves 1, IT), silver (Curves IIL, IV) and
platinum (Curves v, VI). Re-egtabliishment of internal fric-
tion in aluminium is shown in Figs.2-4. The constanh temper-
atures at whish this re-establishment ocourred were: I0OM
temperature (Fig.2), #5°C (Fig.5) aad 809C (Fig.4). Re-
establishment of intermal friection in silver is shown in
Fig.6 (at 120°C) and Fig.7 (at 140°C). Re-establishment o
of internal fricticn in platinum is shoen in Pig.8 (at 450 c)
and Fig.9 (a® »800C), Fig,.l0 gives the dependence of infieT—
pal friction of alumipivm (Curve I was obtained a® EOCCQ

IT - 45°C), silver (111 - 120°¢, IV -~ 140°¢) and platinnm

Card 2/&
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S0V/126-6-6-17/25
Re-Establishment of Intermal Priction in Aluminium, Silver znd
Platinum After Removal of a Load '

(V - 450°C, VI - 480°C) on the applied tenmsion in g/mm";
internal friction was measured two hours after removal
of the loads. From the experimental data obtained the
authors calculated the values of the heat of activation
of re-establishment of internal friction in these three
metals. The values of the heat of activation were found

to be 4500, 6400 and 8000 cal/mole, respectively, The
was obtained from the curves of Fig.5,

value for Al
which gives the temperature dependence of the relaxation

time in the process of re—establishment of internal

Card 3/4
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Re-Establishment of Interral Friction in Aluminium, Silver anad
Platinum After Removal of a Load

friction, There are 10 figures, 1 table and 22 references.
10 of which are Soviet, 8 English and 4 German.

ASSOCTATION: Kemerovskiy gosud.arStvennyy pedago§icheskiy institut
" (Kemerow: Stabe Pedagogical Institute

SUBMITTED: July 30, 1957.
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Translation from: Referativnyy zhurnal, M

AUTHOR: _ Posmikow, V.S —

V CTITLE:
o

PERIODICAL:

ABSTRACT:

with temperature of Al, Ti,
at 800°C. The measure of 1(Q) is taken to be the logarithmic
rate of attenuation of free torque oscillations to (the fre-

quency of the free oscillations being

Temperature Dependence of th
s Pure Metals (Temperaturnaya
nckotorykh chistykh metallov)

WCIA-RDP86-00513R001342620017-5

soV/137-57- 10-20102

etallurgiya, 1957, Nr 10, p 237 (USSR)

¢ Internal Friction of Certain

zavisimost' voutrennego treniya

Uch. zap. Kemerovsk. gos. ped. in-t, 1956, Nr 1, pp 191-
204

An investigation is made of changes in internal friction (I)
Go, Ni, Cu, Mo, and W annealed

~1 cps). The maximum

torsional deformation (D) is 510-5 (sic!), while the tensile D

due to longitudinal load is

<10-6.
in a special instrument in a vacuum of ~ 107

The mcasuremengs are run
4 to 10”° mm Hg.

It is shown that the I of Al, Cu, Ni, and Fe vary jdentically

Card 1/2
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with temperature, and display 2 clearly defined maximum Iat
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some specific temperature (
5007). The temperature grap
mums. The only characteristic of t
sence of a point of inflection on
displays the following I behavior wi
maximum at 4500, in which temperatu
ture) I drops rapidly to a s
in temperature, 1 continues

interval reveals 2 peculia
experiment that the I max1

crystallization interval of the metal.

upon the magnitude of prior
shift in the maximum toward a lowe

temperatures.
Card 2/2
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Cu at 224°, Al at 280°, Ni at 390°, and Fe at
hs for the I of Ti, Mo, and W display no maxi-
hese metals in this respect is the pre-
the temperature curve for Q at >700°. Co
th temperature: I rises sharply to a

table value within =30 min; on further increase
to rise without displaying any further peculiari-
ties. This time instability of the I value is related to allotropic changes
occurring in Co in this temperature interval. In addition, this temperature
r "hysteresis" phenomenon in I. It is shown by
mum (or the point of inflection) lies in the re-
For a given metal its position depends
ptastic D:
r temperature. The I of binary alloys
and metals contaminated by impurities rises with temperature considerably

more slowly than the 1 of pure metals,

2001 CIA-RDP86-00513R001342620017-5
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re region (when held at fixed tempera-

An increase in plastic D leads to a

particularly in the region of elevated

L.G.
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AUTHQR: P05 tnikggemdn By S0V/53-66-1-2/11

CITLE: The Temperature Dependence of the Internazl Friction of rure
Metals and of Alloys (Temperaturnaya zavisimostt vnutrennego
treniya chistykh metallov i splavov)

PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol. 66, Nr 1,
pp. 43 - 77 (USSR)

ABSTRACT: In the present paper the author gives a detailed and complete
survey on experimental and theoretical investigations of
various physical phenomena connected with the internal friction
and ;. he particularly considers the temperature dependence. As
introduction the problem and methods for the determination
of the internal friction are discussed. In the second part
of the paper experimental results are given; they concern:
a)Pure metals, b) alloys. They are from more than 100 internal
and foreign publications and are discussed by means of many
diagrams. The third and most detailed part of the paper deals
with the theory of internal friction; the author brings an
almost textbook-like survey on the influence of various factors

Card 1/3 on the internal friction. The chapters of this section
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The Temperature Dependence of the Interaal Friction SCV/55-66—1-2/11
of Pure Metals and of Alloys

are: The general thermodynamical theory of internal friction;
the internal friction caused under nressure by the resulation
of the atoms (substitution solutions,intrusion solutions);internal friction
caused by ferromagnetism (the "megnelic" logses - macro-eddy
currents, micro-eddy currents, magnetomechanic hysteresis); the
internal friction caused by heat conductivity; the internal friction
caused by interaction of a sonic field with phonons and con-
duction electrons; the internal friction caused by atom
migration in the tension field; the internal friction cauged

by static hysteresis; the internal friction and the dislocution.
The last (fourth) section of the paper deals with the appli-
cation of the theoretical results concerning the temperature
dependence of the internal friction. There are 27 figures and
253 references, 72 of which are Soviet,
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m
The temperature De

of Pure Metalg andpcndﬂnce of

e I b
of Alloys nternal Friction SOV/53-66-1-2/11

1. ——
Metalse-Internal frietion. 2. Metals--Temperature factors

Card 3/3
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POSTNIKOV, V.S,

EREIBLTHI 5
Oscillation damping of cylindrical specimens. Fiz. met. &
metalloved. 6 no.3:522-533 '58, -~ (MIRA 11:10)

1. Kemerovskiy gosudarstvennyy pedagogicheskiy institut.
, (Elastic rnds and wires--Vibration)
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High-temparature internal friction in metals, Izv .vys.ucheb,

2av.; fiz. 10.3:175-176 ‘'s59, (MIRA 12:10)

1. Kemerovskiy padinstitut,
(Friction) (Motals at high temperatures)
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67720

/P P200 .
AUTHOR s .Postnikov, V. 8. SOV/126-7—3-16/44

TITLE: A Phenomeqological Description of the Energy Dis sipation
in an Oscillating Wire Specimen (Fenomenologicheskbye

Opisaniye Tasseyaniya energiy koleblyushchimsya
brovolochnym obraztsom)

PERTODICAL: Fizika metalloy i metallovedeniye, 1 Vol 7, N
L pistta setanls ye, 1959, Vol 7, ur 3,

ABSTRACT: In Ref 1 the present author considered the damping of
the _vibrations4bs a uniform isotropic wire specimen

satisfactorily explained., However, the observed
Donotonic increase ( "background") in the internal
friction at higher temperatures (Refs 2 and 3) was not
explained. This was to.be

CIA-RDP86-00513R001342620017-5"
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67720

S0V/126~7-~3-16/44
A Phenomenological Description of the Energy Dissipation in
an Oscillating Wire Specimen ,

properties which a real solid body can have ,only the
relaxation properties were taken into account. In
the present paper an attempt is made to explain

the '"background", assuming that the material has
elasto-plastic properties. Torsiomal vibrations of

a c¢ylindrical specimen are considered assuming that
the forces are applied only to the ends of the
specimen so that there are no forces on the surface.
A comparison of the theory with experiment indicates
that,in the case of pure aluminium, the material
begins to show plastic properties for stresses
considerably smaller than those required by the

St. Venant condition. Thus, by ascribing to the
specimen both relaxation and elasto-plastic properties
The temperature dependence of internal friction in
pure metals can be explained semi-quantitatively. br///
There are 7 Soviet references.
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67720

S0V/126-
A Phenomenological D i pEi . 7=3-16/44
an Oscillating Wire g;ecclz‘l}lg}ecrlxon of the Energy Dissipation in

ASSOCTA'PION . Kemerovski
N osud i i
institub (Kemopoys s;aarééviﬁnmﬁgpci‘}af‘.?ﬁ%‘%ﬁ?vk*y -

SUBMITTED: July 17, 1958
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AUTHORS: Postnikov, V.S. and Lebedev, R. S, sov/i26-8-1-14/25

b
TITLE: Influence of Plastic Deformation*%n Internal Frictioﬁ
of IroﬁﬂTungstenﬂAlloys

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 1,
PP 95-102 (USSR)

ABSTRACT: Although much work (Refs 4-46) has been done on the
influence of work hardening on internal friction the
nature of this effect remains, because of its complexity,
far from clear. The present investigation aimed at
elucidating the effect for binary alloys using the low-
frequency torsional oscillation method described by
A. Ya, Samoylova and V. S. Postnikov (Ref 46). The
300 mm long, 0.7 mm diameter, iron-tungsten (1.83% and
5% W) specimens based on armco iron were supplied by the
Institut fiziki metallov i metallovedeniya (Metal Physics
and Metallurgy Institute) of TsNIIChM. All measurements
were effected at 10~3 mm Hg, specimens with 5, 15, 25,
30, 40, 60, 80 and 95% reduction being used. TInternal
friction as indicated by the logarithmic decrement
divided by 1TV, was measured with heating at about

Card 1/3 3,5 degrees/min after previous annealing at 825°C for M/
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66894
‘ sov/126-8-1-14/25
Influence of Plastic Deformation on Internal Friction of Iron-
Tungsten Alloys g -

90 min. The isothermal change in internal friction at

the same maximum oscillation amplitude was also determined.

All 1.83% W specimens were tested 7 months and all 5% W

specimens were tested 1 month after reduction. The

results show that internal friction of the plastically

deformed unannealed alloys ‘is large (Figs 1,2) compared

with that of the same alloys after high-temperature

annealing (Figs 3,4) and depends largely on heating rate

and soaking time (Fig 6). The less the reduction the

more the internal-friction peak is displaced towards

higher temperatures (Figs 1,2), the peak-height depending

on reduction (Fig 5, curves 1 and 2). With isothermal

soaking at various temperatures internal friction

decreases exponentially with time (Fig 6)., The activation-

energy of the M"relaxation" depends on the tungsten content

and degree of previous plastic deformation, decreasing as

the latter rises, At high temperatures (about 840°C)

internal friction is at a higher level for deformed than

for annealed specimens (curves 3 and 4 compared with )
Card 2/3 curves 5 and 6 in Fig 5). The high-temperature internat}///
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USSR / Fam Aninnls. Silkworns.
ibs Jour + Ref Zhur - Biol., No 10, 1958, No 45350

Author :_Postnikova, E. D.

Inst + Not given ‘

Title . : The Study of Feed Substitutes for the Laorvae of the Mulberry-
‘ ' Feeding Silkworn in Their First Stages of Growth.

Orig Pub Nauk; 2ap. Voroshilovgrads'k. derzh. ped. in-t, 1956, vyp.
6, 54-65. S

Abstract The lnrvee of period I of growth were fed the leaves of kul-
boba /Teontodonf, orache, Siberien accacia, wild current,
Totar and Anerican mople. These substitutes, however, were
considerably reducing the output of cocoons and prolonging the
developnent of silkworns. The nost suitable substitute was
found to be kul'baba. In ook-feeding silkworn vhich was
reared entirely on birch leaves, a great loss of cocoons
was observed. In the 2nd generation of certain experinental
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AUTHOR: Postnikov, ¥ S+ 80V/126~6-3-20/32

TITLE: On the Problem of Dumping Oscillalions of a Cylindrical
Specimen (K voprosu zatulknaniyz kolebaniy
tsilindricheskogo obraztsa)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, ¥r 3,
pp 522-533 (USSR)

ABSTRACT: The problem of dempiny of oscillations of cylindrical
specimens is investigated from the point of view ol the
phenomenological theory of oscillations of uedia with
plastic properties. The frees oscillations are investi-
gated of a cylindrical specimen which is rigidly clanped
on one end und curries on bthe othsr end the torsion
producing device, It is assumed that the moment of
inertia I of the torsion prodring device is many times
larger than the moment of inertia I of the specimens,
so that the latter can be disregsrded. Small oscillations
are considered for which Chc cross section distortions
can be neplected and it can be assumed that the displace-

*  ment of these cross sections is zero. In the first
parazraph the torsionsl oscillations are considered for

Card 1/4 an elastic-viscous rod. For this case the thecreticzl
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50V/126~-6-3-20/32
On the Problem of Damping Uscillations of a Cylindricsl Specliaen

results shosthat an zluminium specimen, which would he
assumed as being elastic-plastic, should not oscillate
at room tLemperature, a conclusion which is in direct
contradiction to experimental results, With incrensing
temperature the viscosity coefficient decreases rapidly
and conditions may arise for which oscillations are
theoretically possible (fulfilment of the inequality 27);
however, this contradicts experiment since with
increasing temperature the demping of oscillotions
increases rapidly. Thus, the assumption that metallic
specimens represent an elastic-viscous medium is not

b borne out by experimental results., In the second para-
graph the oscillations of & rod in the process of
relaxation are considered. In this case the analysis
of the theoretically determined logarithmic decrement
6 (Eq.62, p 532), for instance for pure aluminium, in
tne case of sliding along the grain leads to the following
conclusions:
1., The logarithmic decrement & (for the basic frequency)
increases wigh increasing temperature from o2 minimum

Card 2/4 value (at 25°C) to a maximum value (at 285 C) and,
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50V/126-6-3-20/32

On the Problem of Danping Ogcillations of a cylindricsl Specimen
following that, 4rope to 4ero (29400); the maznitude of
the harmonics will also ineresse with increasing
tenperature.
2. Individual hormonics are not damped equéllys the
nigher harmonics uirc damped nore glowly than the lower
ones. However, this does not change the values in view
of the fact that ccattering of the eneryy coused by the
harmonics represenvs only a fraction of a percent of the
eneryy dissipated by the oscillation of the rod.

Thus, bthe assumption that netallic specimens
represent a relaxation medium is to soue degrec borne
out by experiment but there is no satisfactory quantitative
agreement with experimental results, particularly at low
and at elevated tenperatures. To some extent this is
understandable since it was assumed that s single relaketion
time applies to the sliding along the grains, snd also
other relaxation phenomena were ignored. H6%ever, even
if the variocus relaxation phenomena»(except the migration
of the atons in the stress field, Refs 6-14) and the
existence of 2 time gpectrum of relaxation for the

Card 3/4 sliding along the grein poundaries ere taken into
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SOV/12€-€-3%-20/%2
On the Problem of Damping Oscillations of & Cylindriczl Speciuen

consideration, the sharp increase in the internal friction
at elevated teaperatures cannot be explained, The first
attenpt at elucidating this sharp increase of the invernal
friction at elevated temperatures was made in an earlier
paper of the author (Ref 6) and a nore detailed investi-
gation of this problem will be the subject of later werk,
There are 18 references, 10 of which are Soviet, 6 English,
1 German, 1 French,

ASSOCIATION: Kemerovskiy gosudarstvennyy pedagogicheskiy institut

(Kemerovo State Pedagogic Institute)
AVAITABIE: November 19, 1956

2. Oscillations--Control

1. Cylindrical bodies--0Oscillations
4. Oscillations--Theory

3. Oscillations--Temperature factors
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reports presented at Conference on

Relaxation Phenomena in Pure Metals end Alloys SOV-3-58—9—25/36
(Inter-vuz) 2-4 Apr 1958, Moscow Inst. of Steel.

ions. V.5. Postnikov (Kemerovskiy pedas
gstitut - Kemerovo Pedagogical Institute) dealt
with questions of the internal friction of

plastic deformed metals and alloys under increased tempera-
tures. G.S- pisarenko and V.V Xhil'chevskiy (Kiyev Poly-
technic Institute and Institute of Metallo-Ceramics and
Special Alloys UkrSSR AS) told the conference about a method
of experimental examination of the energy dissipation in
materials. A.A. sagonova and K.F. Starodubov (Dnepropetrovsk
Metallurgical Institute) reported on studies into the in-
fluence of annealing temperature after hardening, and iso-
~thermic hardening during the subsiding of oscillations in
silicon spring steel. The report of M.F. Alekseyenko, Yu.V.
piguzov and L.S. Fedotova (Moscow Institute of Steel and the
All-Union Institute of Aircraft Materials) was dedicated to
the annealing friability of high-chromium steels and its in-
fluence on internal friction. S.N. Polyakov (Institute of
Ferrous Metallurgy UkrSSR AS) spoke on the jnfluence of
manganese and molybdenum on the aolubility of carbon in
alpha-iron and on the kinetice of the separation of carbon, by in-

Gard=tydy ternal friction, from a solid solution containing

Vest. Vysshey Shkoly, 9, 12-73, 1958
, (Piguzov, Yu. V.)

“non-ba:
gogicheskiy in
in his report
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Cetegery s USSR/Sclid Stete Fhysics - Mechenicel Froperties of BE-9
Cryetels end Crystrlline Gorircunds,

Abs Jour : Ref Zhur - Fizike, Xc¢ 3, 1557, No 6798

Author Fostnikov, V.S,, Belyayev, M,
Inst ¢ Kemerovskiy Fedegogical Institute, USSR
Title ¢ Internal Friotion of Flesticelly Deformed Copper end Aluminur

Orig PFub : Fiz, netallov 1 metellovedeniyo,. 1956, 2, No 3, 5c4-508

Abstrect : The low-frequency low-cmplitude torsion cscillation nmethncd wos
used to investigete the chenge of intornal friction in copper
and eluminun es e function of the temperature (up to 640°)
end of the time of isothermel soeking after o plestic de-
formetion, The retivetion herts (6100 cal/mel for copper ond
5900 cel/rol for aluninun), required to restore the internel
friction of plesticelly deformed netels in isotherirel
soeking to the veluc of internal friction of the underforred
netel, vere determined, The vrlue of the activetion heet
indicetes that the restoreticn of the internel friction in
the above experiments results frez relexetion rether then
from recrystellizetion,

Cerd 2 1/1
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ORLOV, V.P.y POSTNIXOV, V,V.; SHIROBCKOV, M,Ya,

Evaluatlon ef oxygen content of gormanium and sillcon filma
obtained by vacuum spray coating. Zhur.fiz,khim. 39 nec,10:2573-
2576 0 165, (MIRA 18:12)

1, Gor'kovekiy issiedovatsllskly fizike.tekhniohsskiy institut,
Submi tted June 20, 1964,
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Cutogory ¢+ USSR/Sc114 Stete
Crystals end Crys

.

Fhysics - tochantcay Froperties of E-9
telline Cerirounds, _

Abs Jour : Ror Zyyp - Fizike, No 3, 1957, Ho 6798

Muthor Fostnikoy v § Bolyuyov, M.,
Inat, : Komorovskiy Fodegogical Institute, yssgy
Title :

¢ Internpl Friction

of Plesticully Defor

med Copper and Alwinyn

Orig Fub Fiz,

metallev i~mctellovcdcniye,

1956, 2, no 3, 504-508

Abstract The lcow-

frcquency low~amplitude tors
used to investigete the ch T

d 2 function of the teny
and of the tize of isotherme] sockin . sti
formetion, The cetivetion hertg (5100 cal/ney for cop
5900 cel/mol. for aluzinym), required to restore the internaj
frietion of plestically deforned metels in isotherinai
sceking to the velue of internal friction of the y
netel, were determincd. The vrlue of the activetion hept
indicetes thet the restorati

itoration of the interna] friction in
the rbovg GXperiments reg

ults from relexntion rether thep
from rccrystéllizetion.
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Lependencae on temperature of tha internal friction in certain

pure metals, Fiz,met,i metalloved. 4 no.2:34h=351 '57.
(MLRA 10:8)

1.Kemerovskiy gosudarstvennyy pedagogicheskly institut.
(Friztion) (Metals—-Testing) (Thermal analyais)
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POSTNIKOV, V.V,

o et A AW TN i r.vh\..’i A

Glinfoal aspects of pulmonary ara onlniadh. Med . .
bol, 25 not3303-305 0<D 956, ° .g pares (lilllp;:n;;xl)
" (IUNG DISRASES, .
paragonimiasia {Rus))
(TRRMATODR INFZCTIONS,
paragonimiasis of lungs (Bye))
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TEUTERT

17(12)
AUTHOR:

TITLE:

PERIODICAL: _

ABSTRACT:

S0V/177-58-5-24/30
Postnikov, V.W, Lieutenant-Colonel of the Medical

Corps—

A Case of Intolerance of Penicillin With a General
Serious Reaction (Sluchay neperenosimosti penitsil~
lina s obshchey tyazhéloy reaktsiey)

Voyenno-meditsinskiy zhurnal, 1958, Nr 5, pp 84-85

F(USSR)

Aﬁgreat many physicians, including D.V. Khovanskiy

and S.A. Yakuner, have discussed the serious and

even fatal complications caused by the administra-
tion of penicillin. In this article, the author
describes a serious general reaction to penicillin.
Based on a case history, he concludes that immunity
to penicillin may be one of the manifestations of
an allergized organism, which had already formerly
displayed a perverted reaction to-the introduction
of medicines or other allergens.
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AUTHOR: Loginova, R. G.; Kuznetsov, V. P.; Ovsyannikov, M. I.; Postnikov, V. V.

e 4 AL -

ORG: Gor'kiy Physicotechnical Institute (Gor'kovskiy fiziko-tekhnicheskiy institut)

1)
TITLE: Properties of epitaxial layersﬁﬁf silicon grown by vacuum sublimation

SOURCE: Kristallografiya, v. 11, no. 3, 1966, 479-480

TOPIC TAGS: single crystal, epitaxial growing, vacuum sublimation, temperature depen-
dence, Hall constant, specific resistance, current carrier

ABSTRACT: Hall coefficients and specific resistivity measurements as functio{ of the
concentration and mobility of current carriers were studied in single crystal!Si films
at temperatures ranging from 77° to 450°K. The thin films (50 to 200 p) were produc-
ed by vacuun sublimation (2:10 7 mm Hg) on heated substrates (900° to 1200°C). Using
the above data, the transport coefficients for B and P impurities were calculated. The
films were n- and p-type, depending upon the source of the conductivity (B yielded p- .
~type; P yielded n-type). The given temperature dependence for the concentration of <
current carries in Si films was compared to the n- and p-type conductivity for publish-|__
ed data on Si single crystals. At equal impurity concentrations, the given Hall mobi- "
lity of the current carriers in epitaxial films was close to the mobility measured in
Si single crystals for all temperatures (77°-450°K). Films of p-type conductivity had | -

548.52 : 539.23

ubC:

Card 1/2
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FATY

POSTNIKOV, V,V,: SKCMOROVSKIY, Ya.Z.

Causes of damage to pipe in pipeline construction. Strov" truboprov. V
8 no.5:11-12 My '63. (MIRA 16:5)

1. Trest Nefteprovodmontazh, Ufa (for Postnikov)., 2, Vsesoyuznyy
nauchno-igsledovatel'skiy institut po stroitel!stvu magistral'nykh
truboproviidov, Moskva (for Skomorovskiy).

(Pipelines--Design and construction)
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POSTNIKOY, V.V,

Soms problems of the assembly of structures at ground level,
Stroi, truboprov. 8 no.6:14-15 Je f63, (MIRA 16:7)

1. Trest Nefteprovodmontazh, Ufa,
(Pipelines—DBuiidings and structures)
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POSTNIKOV, V.V.

grcund le7el.

ibly of structures at
he assembly of struct (MIRA 1637)

lems of t
Sons prob.lems 8 no.6214-15 Je ‘63,

Stroi, truboprove.

vodmcntaZh Ufao
1. Trest N?g;;gignes~‘BUildings and structures)
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' when obtaining {31ms of germanium &

: 300-302
" qouRcE: Kristallografiya, Ve 9» 1o 2, 196k, 3
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; ‘ and Si films ob ed 11
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-RAde erd fundamentally-op th S I ured fon':
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In this case the ﬂissbéia:bion ~4ime when the pemperature of the substrate is on the :

t order of LOCC is rcomparable to the tixe of formation of the Ge or 51 £ilm during
! condensatione The préserved complexes$ will doubly affect the properties of the

!

¥
* semiconductor filite They will change-the electrical characteristics, as compared E
with monavomic 1Qns, and they will produce a large number of defectse. At temper=- |
i atures of LOOC for Ge and 900C for Sib when diffusion of 'impurities’ and ?.utodiffu— |

Esion of either Ge or S3 are absent, annealing of such defects becomes impossible.
‘It follows, then, that monabomic flow of the donor impurity at the same time it is
" ! condensing is @ necessary condition for producing 2 completely doped layer of n-

' type Ge or Sie Orige. arbe Rass 1 table and } formulas.
4 ¢ P

e e T TS

E.A_SSOCD.'I‘ION: Gor‘kdvskiy issledovatel‘skiy fiziko-tekhnicheskiy institub .
ECor‘kovskogo goslhdarstvennogo universiteta ime No Ie Lobachevskogo (Gorkiy Research: °

i‘Physico’cechnical Institute, Goridy State University) |
i . ! ; . l by - " /
A sumurrrm:  130w3 |  pax #Q: 2aprbl | ECL: 00 1

| suB CODE: PE ' Yo REF SOVi 002 OTHER: 005 |
T . : . i

i

1. tem YT OB
)

"Ccrd2/2 , ﬂ . i:’,.‘ T
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PGSTNIKOV, V.V,

Rapid method for assemblying pipelines and compressor gtation

. truboprove 10 no. 11:19-20 N '65.
equipment, Stroi. trubopr IR 18:12)

1. Trest Nefteprovodmontazh, Ufa.
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3‘?‘

Ovsyanm.kov, M I. -
‘f?'f’

Appl caﬁzlon of the_magnet
‘tocontinuously :otating element of'

presswfe n

£ tha :

should yield__a,;;nqj_e_gml ai 1co?(’ £ilmsal- Usin hese estimates;

£ silicon on silicon.were obtained at a pressure of less than, -

_mm Hg " an at” growth rates 0of 3-=20. u/hr. The ‘layers. were '

obt d J.la.conf'from the s0lid: _‘state., The silicon
’ samples were_ chem.cally pollshed.” Dur:.ng growt Ehe temperature of

(’lOOO--laSOC)%was kepti consta'\t “"In the entire range’
¥ ' J.ayers were obtained.
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KONSTANTINOV, L.V.; YEFANOV, A.I.g POSTNIKOV, V.V,

e,

e —' o ,. . tvv
Measurement of the frequsncy characzeristlgiroz Sismizl‘f?gﬁig‘;[‘

, energ. i :
reactor by the oscillator method, Atom 3 (MIRA 16310)

0 '63.
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