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| AUTHORS: ~Rovinskiy, B.M: and Kostyukova, Ye.P. £0-3-3-30/36
‘pITIE: A Simple Method for the Precision'Determination of the
' Lattice Parameters of & Pclycrystalline Substance Without
an Internal Standard Substance (Prostoy bezetalonnyy metod
pretsizionnogo opredeleniya garametrovreshetki poli-
v

kristalliche skikh veshchest

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 3, PP 282 - 383
, : (USSR)

ABSTRACT: For precision back reflection methods, there is some

: doubt as to the effective gspecimen film distance which is not

removed by using & standard substance as the effective pene-
tration depths are unknown. The ratio of the observed diameters:

- of two rings D,/D where the lattice period.
values of this }atao of from 1.090 to 1.140 have been already

given (Zh.Tekh.Fiz., 1940, Vol 10, p—525) but,insufficiently,
, accurately. A is the effective specimenrfilmrdistance. : ,
Dl/2A - f(a) . A 1is plotted,against a for the two wave-

lengths of the K alpha doublet and the value of =a where.
these curves cross is chosen. I1f Dy and D2 can be measured

o to 0.01 and A 1is gbout 50 mm, then an accuracy of
Cardl/2 0.0000% & can be achieved. = - '
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A Simple Method for the Precision Determination of the Lattice
Parameters of a Polycrystalline Substance Without an Internal

Standard Substance ' o '

There are 3 figures and 2 Soviet references.

ASSOCiATION . TInstitut mashinovedeniya AN SSSR . ‘
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- A , 50V/24-58-4-18/39
AUTHORS:  Rovinskiy, B.M. and Rybalova, L.¥. (Moscow)

« oy Loy o . ,

7ITIE: -  The Relationship Belween Crystal gize and Yield Point
and Metal Hardness (o zavisimosti predela tekuchestl 1
-gverdosti metalla ¢t velichiny blokov)

PERIODICAL: Izvestiya Akademil Nauk SSSR, Otdeleniye ‘Pekhnicheskikh
, Nauk, 1958, Nr &, pp 100 - 101 (USSR) ,

ABSTRACT: A study is made of the effect of size of the crystal

 grains and non-uniformity (n = Ad/d) of the interplanar

‘distance in the crystal{lattice during permanent'deformationV
on yield point (cs) and Brinell hardness (HB) of

"~ The experimental data used in the study have been
lier investigation.by'the present authors
and from inves ations by obther authors, in particular o
'Ball (Ref 1) and Hall (Ref 5). The data are for a low- -
carbon steel and pure aluminium. - - :
The. various data for Oy and Hp are plotted against

1/2 an.d"e"'t/2 and the plots are found to be straight~

The authors’{straight line for Og vyersus

o e passes through the origin of the co-ordinate system,
‘ VCardl/5 indicating that Og approaches zero as the grain size
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‘increases. Ha

11's straight line is criticised for not

passing through the origin and it is suggested that this
line could be made to do,sorand still pass through the

experimental points. 1/2

The fact that

the plot of o VS, n is also a

straight line p&ssing,thrdugh the origin is used to conclude.

that en = con
validity of th
uniformity: of

st. Doubts are expressed regarding the
e general view that the development of non-
lattice parameters during plastic deformation

of metal is caused by the development of micro-stresses.
It is further argued that Hall's view that the mosaic
structure of grains is not affected by their size: 1is

incorrect.

st;aight lines
pOlnt HB(O)

1/2

The plots of H VS. efl/z and Hy  vs. - are .

B :
intersecting the axis of ordinates at a
above the origin. From the various curves

a4 relationship is derived for Hp and O :

CIA-RDP86-00513R001445510017-3"
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, S0V/24-58-4-18/%9
'The Relatlonshlp Between Crystal Size and Yield Point and Metal

Hardness
| ‘Hﬁ,= HB(O)‘+ CO's

where C = 61/2 l/2k1 and k is a constant depending on
units, '

There are 1 figure and 7 references

-1 of which is
Soviet and 6 English.

ASSOCIATION: . .Institut mashlnovedemya AN SSSR ( Institute of
Mechanical Engineering of the Ac.Sc. USSR)

SUBMITTED: ; January 20, 1958
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SOV/120—58—5—51/52

T Gy Rovinskiy, B. .
L'L(fof—VcrywSmall A

{Predokhraneniye

poluchayemykh proxa

sertures Obbsaireld
ot zaplyvaniya
livaniyem

Dravention of the
. Ly Piring iieballic Foil

s B *qa malysh otverstiy,
: ue;allicheskikh fol's o ‘ .
pribory i Gekhnika eksperimenta, 1958, Wr 5, P 109 (U3SR) - -
e gubhors have deseribed a me thod for '
spETLUres for shadow X-ray microscobdy,
ceura (Ref.3). Usins the Pum-3 instrument,
g indentor Wes renlaced oy av el=acoroly
;he end point'of whic

L

preparing very
using 2 camara ..
in waich the
tically sharpensd
h consicted of -

susel 2L tungsten needls,

. aone naving an anzle of 10-15° and an end point,curvature-

: iy wes possible to prepare apertures 0.6-0.8 1 in
However, experiments

‘in a gold foil 20 1 tnick.
- that such very small apertures,produced in
raly 30&b qetals do nob 1ast very long. After two GO
' ghey Geprd GO nrill up" and during bhis process
sradually changes and becomes either elliptical

he form of the aperbture is appar-,

a0re coﬁ;licated. The
agion of tne crysbtallive 1n

-~
L=

spained o7y bhe orient
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S0V/120-5 =5 31/32
uLl m ol the Blecking of Very S;’ﬂall Apertures Obbtzined by
a.‘"L; ', L dan ailie Moils . )

which bthe aperbures are produoed In order to prevent tho
dual LlLl*L: up of such a2 gnzll aperture, a plate with -

;v»squ mzde aperture was soaked in a varJ ‘diluted solut- . K

on ¢f celluloid in acetone and was then dried in air, In

5 raj a celluloid wall is produced across the aperture

is pravents the filling up process, This procedure

d:; L‘o apertures which although covered by celluloid are

Theless transparent to visible light and X-rays and

. L"i_:}j"m('

= 6
5o
o

1 (‘T

o3
s i
[4}

o
1

nevers

also preserve gneir original circular form.  Such a’)e‘ruu_.e.;i'
ars noet oa.lx,'—'lD].O for elaciron beans, ’T‘nere are no fizures,
bub 3 references, of which 2 ars. 3ovizt, 1 is Bnglish. '

Ur: Institus mashinovedeniya AN 333R R (Institute of Kechani-
al Bng 1neeL1u.g of the Accadeny of Sciences, USSR)

;L';,-»J_ fPAD ~ November 13, 1957,
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TITIE:

PERIODICAL:

 ABSTRACT:

o Cardl/}
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Rybakova, L.M. and Rovinskiy, B.H.
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. 80V/126-6-5-17/43

+ructural Changes in Metals During Very Small Rates of
Deformation (O strukturnykh izmeneniyakh v metallakh pri
ochen' malykh skorostyakh deformirovaniya)

Fizika ketallov i Metallovedeniye, 1958, Vol 6,
Nr 5, pp 874 - 878 (USSR) ,

The difference between structural changes taking place.
during creep and those due %o deformation in tensile
tests is quantitative in nature. Work done in the past

on the change in structure in relation to rate of defor-
mation includes electron microscopic investigations of

slip lines in monocrystals of aluminium deformed &t
different rates (Ref 2)+ Polycrystalline material was
investigated by Pashkov (Ref 3). An X-ray investigation

of the influence of the rate of deformation has been
carried out by Braudenberger (Ref &). Davidenkov ‘Ref 5)
investigated the structural changes in steel and copper
specimens which had been statically and dynamicelly.
compressed. All these investigations, however, are
concerned only with static and dynamic deformation. OCnly =
recently has the influence of a deformation rate &0 to S

CIA-RDP86-00513R001445510017-3"



SOV/126-6-5-17/43
Changes in Metals During Very Spall Rates of'Deformation

50 times less than static been investigated (Ref %Y. The
results of this investigation do-not agree with the krown
experimental facts. 1In Figures 1 and 2 the change of the
half-length of the interference line for Steel 40 andé :
iii in relation to the extert of total deformation at normal
snd very low deformation rates is shown Dy Crosses and
pCcirts, respectively. 1In Figures 3 and 4, four sats of
X-ray photographs are srown, two for Steel 40 and twe rox
Ni of specimens deformed in accordance with the strain
curves of Figures 1 and 2 (i.e. at normal ard slow Tates
of deformation). Whereas, in undeforred specimens tre
interference spots appear clearly cefined with progressive . .
Geformation they become diffuse, the diffvseness increasing:
more rapidly with normal rates of deformation than with :
 glow rates.. The lower degree of diffuseness obtained with
slow deformation is due to relaxations of micro-stresses
‘within the grains accompanying slow deformation and is
broughtabout by mutual displacement of grains.or grair L
fragments. Such displacement has been observed in plastvic: .
deformation as well as 1in creep (Ref 8). 1In order to e
elucidate this phenomenon more fully, a microscopic

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"
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‘ : : sov/126-6-5-17/4% =
. Structural Changes in Metals During Very Small Rates of Deformation: -

- investigation using the scratch me thod was carried out

in which the specimens were scratched in a direction
_perpendicular to that of deformation. Micro-photographs

of slowly deformed specimens showed scratch fractures in
the grain boundaries and slip lines in grain bodies more
clearly than those of rapidly deformed ones, thus confirming
earlier reports of displacement of grains and grain L
fractures. ~There are 4 figures and 9 references, 7 of
which are Soviet and 2 German. , , :

ASSOCIATION:  Institut mashinovedéniya AN SSSR -

7 , (Institute of Machine Theory of the Ac.Sc.USSR)
 SUBMITTED: =~ February 18, 1957 o
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AUTHORS:

- PITLE:

PERTODICAL: :Zavodékaya Laboratoriya,

_ROVin$¥?yﬁu2;w§31w

Sinayckiy, 7. M.

Preparation of the Plot'"Load—Deformationvof the Crystal

Lattice" by the yethod of Continuous Registration =
Polucheniye diagramm

A\ H J

oy reshetki® metodon

"nagruzka—deformatsiya rristalliches-
nepreryvnoy registratsii)' :

1958, Vol 24, Hr 11,

pp 1367 - 1370 (USSR)

ABSTRACT:

In contrast to the usual method, by which the

deformation of the sampled takes place stepwise
and with gach change of the loa§ the sample 1s

X-rayed, t:e method reported
L-raying on
load is'fecorded’simultaneously
on tne X-ray filnm.
turned by two sn, -2
with the film _older is attached to
.12A machine,
- conveyed (Diagran,
“Card 1/3 : an exposure time of 2

™

APPROVED FOR RELEASE:

here employs,continuous

The corresponding deforming.

and automatically

Tre film holder gitn its film-is
synchronous motors. The steel case

tne columns of the

tube is also

. tube is used

needed.

a moving Tilm.

to which the X-r2¥f
Figure). When &
Lout one houl is

07/1
/19/2001 CIA-RDP86-00513R001445510017-3"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R001445510017 3

Preparation of the rlat "Load-Deformation of the
Crystal Latntice” 2y the llethod of Ccntinucus Zegistrztion

Correspondingly, the veloc1tj ‘at which tAe film
turns and the velocity of deformation must be
resulated to this period. From an X-ray picture of a
finely granulated, cylindrical (diameter 1) mn) dur-
aluminum sample which had been distended 0, 3% and of
layers of lines (511)(3%33) in the absorption of the
Ka‘radiation of copper it is apparent that on the

two symmetricel fields of the X-ray plate the K_

doublet forms two curves which can be divided into

four parts. The Tirst section corresponds to the

condition of the load, the second to the elastic

distension, the third to the transition of the de-

formation into the :plastic region, and the fourth

part to.the decomposition of the sample. In this last

section the lattice parameter shows z Zgreater value

than in the initiel ccndition, which points to a residual

deformation of -inverse sign. imong the advantages of the

method described is the possibility to observe single
“Card 2/3 crystals by X~-raying coarsely crystalline samples.

i

/ Ld/'l: Lo -t-;’f"f_ i ’/7 e
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24(6) ’ PHASE T BOOK EXPLOITATION sov/2385
Akndemiye nauk SSSR

Nekotoryye problemy prochnés't.i tverdogo tela; sbornik statey (Some Problems
in the Strength of Solids; Collection of Articles) Moscow, Tzd-vo AN SSSR;
1959. 386 p. Errate glip inserced. 2,000 coples printed.

Ed. of publishing Houme: V. L. Aver'yanov; Tech, Bd.: R. S. Pevzner;

Editorial Board: A.F. Toffe, Acndemicien; Ge. V. Kurdyumov,rAce.demician;

g. N. Zhurkov, Corresponding Memher, USSR Acedemy of Sclences; B. P
Konstantinov, _Coz'respcnding Mempar, USSR Academy ©of Sclences; F¥. F. Vitman,
Doctor of Physical end Mathemeticel Sciences, Professo= (Resp. Fd.); L. A.
Glikman , Doctor of Technical Sclences, professor; N. A, Zlesin, Doctor of
Physical and Mathemabtical Gniences; V. A. Stepenov, Doctor of Technicel 3
Sciences;. Ya..B. Fridmen, Doctor of Technlical Sclences, Professor, B. S- Toffe, -

\

- Candidate of Technical Scilences (Deputy Resp. Ed.)-

PURPOSE: - This book ‘is intended for construction enginsers ,'te.chnologists , physic- -
1sts and other persons interested in She strenghn’cf materials. ’ Sl

COVERAGE: . This asllection of articles was compiled by the Otdeleniye fiziko- -
matematicheskikh nauwl AN aS9R (Department of Physicel end Mathematical Sciences) -
and the Fiziko-t’,ddmacheskiy ipnstitut AN SSSR (Tnstitute. of Applied Physics,

Card 1/10
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Some Problems in the Strength (Cont. ) sov/2385

Academy of Sciences, USSR) in commemoration of the 80th birthday of Nikolay
Hikolayevich Davidenkov, Member of the Ukranian Academy of Sciences, founder
, and head of the Otdel prochnosti materialov (Depariment of the Strength of
Materis.ls)a.t'the Institutz of Applied Physics, Academy of Sclences y ,USSR;' :
founder of the Fakul'tet fizicheskogo metallovedeniya (Department of Physical
Metellurgy) at the Lenlngradsiiy politekbnicheskiy ins3itut (Leningrad Poly-
technic Institute), reciplent of the Stelin Prize (19%3), the Order of the

Red Banner of Labor (1945) and the Crder of Lenin (1953).  The articles deal
with the strength ¢f materials, phenomena of imperfect elasticlty, temper
brittleness, hydrogen embrittlement, cold brittleness s influence of deform-
“ation speed on the mechenizal properties of materials, fatigue of metals, and
general problems of the strength, plasticity, and mechanical properties of
nonmetals.. Numercus personalities am: mentioned ic the introductory profile
‘of Professor Davidenkov. References are given et the end of each article.

TABLE OF CONTENTS: _
Nikoley Nikolayewvich Davidenkov (on his 80th Birthday) 5
Vasil'yev, D. M. (Politekhnicheskiy institut imeni M. I. Kalinina, |
- Leningrad-Polytechnic Institute imeni M. I. Kalinin, leningrad). Na-
ture of the Bauschinger Effect . ) o 37

Card 2/10
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BLAINIS  GLM. [Moskral; PLUTALOVA, L.A, (Moskva); ROVINSKIY, B.M. (:Mosrkvn)

V. -uy ezzminaticn of suruntural changes in graphite entifriction

materials supjected to iriction. Tzv, AN SSSR. Mekn, i mashlnostr:

materials S0 7 ; iodif
Cmoent 17184 Tlehg o3 : (MIRA 17 f)

1, inz%itut meshinovedeniya AN SSSR.
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ROVINSKIY, B.M., LYUTTSAU, V.G. and AVD:YENKO, A.I.

"Mi ture (sic) Point X-Ray Sources for Point Projection Microscoopy and
Diffraction Examinations," : Lo i

A paper presented at Second International Symposium on X-Ray Microanalysis
Stockholm 13-18 Jun 59/Soviet Interest in New Techniques for Measuring Density
of Ultra Soft X-Rays in Outer Space. ' ' ‘ '

s0; B 3,136,088 31 Jul 159
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:  80V/160-59-1-10/29
AUTHORS: Kostyukova, Ye.P., and Rovinskiy, B.M, (Moscow)

‘,—_~.———-—“——_-__. . . . . -
i ; ; y -Def Aluminium in
: Change in the Substructure of Gold-Deformed ium in
?ITLE ' AnneSling'(IZmeneniye substruktury kholodno-deformirovan :
nogo alyuminiya pri otzhige) :

v .+ Izvesti emii . iye tekhnicheskikh
TJODICAL: Izvestiya Akademil Nauk, SSSR, Otdelen 7
FER nauk, Metallurgiya i toplivo, 1959, Nr 1, pp 55-59 (USSR)

- ABSTRACT: On annealing the structure of a deformed metal cpaniez,from
 a thermodynamically unstable to g.stable,state 12) wr by
ways: Dby recrystallization in situ (Refs lTand thgrs B
primary recrystallization (Refs 2 and 3). he‘au. TS il
describe their investigation of substructural chaniﬁ e
'99.994 pure aluminium, A back-reflection X-ray me éo
was used. with a beam from a broad focal spot p%§s§ .
through a very parrow cross-shapad diaphragm. 1{ ;g:
diaphragms interference spots from perfect czysza sre
‘cruciform; from imperfect crystgls Qomplex spo g ?
obtained whose nature and dimensions depend on thelr f
substructure. Ths distribution of spots 1s shown X
schematically in Fig 1., Plate specimens were cug iro%: o
Card 1/3 ingot, annsaled at 1500C for two hours and rolled to J,
’ 15 and 30% deformation. Fig 2 shows the patterns

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"
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' o ' - 30V,180 -59-1--10/29 ,
Change in the_Substructure of Cold-Deformed Aluminium in Annealing

obtained after annealing ths deformed specimens for two
hours at 250, 300, 350, 400, 500 and 600°C: the lower
the deformaticn the higher the temperature %o which the
continuous-line background persists, Fig 3 gives a more
-gomplete picture {magnification X 2), showing differences .
in the =pot shapes at a given temperature and different e
deformations and the cnanges that occcur as the temperature
is increased, In this figure soms vertically-extended
spots are visible and to 2lucidate their origin the ,
authors obtained pattarns from specimens rotated through
909 (rolling directisn horizontal). This gave spots
extandad horizontally and the authors conclude that
extended spoits are dus to crystallites in which o
recrystallization ii <itu has occurred. They consider
that such recrystallization is the primary and main process.
even at the highast amnnsaling temperature, True primary -
crystaliization becomss apprsciable only with increasing .
deformation, It produses perfect erystals whose o
Card 2/3 stTnetural ratura changes with increasing annealing

temperature, Flz . ahows an interference spot from a ’

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"
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o SOV/180-59-1-10/29 _
Change in the Substzuc,ture of Cold-Deformed Aluminium in Annealing -

: 51ngle specimen successively annealed at 250, 350, 400,
500 and 600°C, the increasing angular width of the spot :
being assoc1ated with the increasing number of sub—grains

o ‘composing the crystallite.
Card 3/3 There are 4 figures and 6 references, 3 of which are

Soviet and 3 English,
" SUBMITTED: August 15, 1958
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. S SOV/180-59—2f-10/31+'
AUTHORS: Gal'perin, M.Ya., Kostyukova, Ye.P., and Rovinskiy, B.M.
© (Moscow) . I , o
PITLE: - Change in the Substructure of Metals in Repeated,Cyclic
: - Loading (Izmeneniye'substruktury metallov pri mnogokrat-
nom tsiklicheskom nagruzhenii

PERIODICAL: Izvestiva Akademii Nauk SSSR, Otdelenive tekhnickeskikh
nauk,'Metallurgiya i toplivo, 1959, Nr 2, PP 56—61,(USSR), o

ABSTRACT: Increasing;attention has been given recently to the
substructure of crystal grains. Rovinskiy and Rybakova
- (Ref 9) and others (Ref ) have shown that the yield-

. point strength and hardness increase with decreasing ‘
sub-grain size. The present work deals with substructuralr»
changes in 99.99% pure aluminium and'electrolytic nickel '
during repeated cyclic loading at 29 cycles/second on &
type MUP-150 machine. Fig 1 shows the form of the test

Aluminium test pieces were annealed fo
- 500 or 600 OG to obtain weakly- oT
d substructures, respectively. Nickel _
ot ; vacuum annealed for two hours at 9000C. . -
o / The strain during tests was dotermined with a type . .
ard 1/3 EIDU-IMASh meter with the aid of wire strain gauges glued .
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: o - : SOV/180—59—2—10/34
Change in the Substructure of Metals in Repeated Cyclic Loading
to the specimen. The substructure was studied by the
X-ray back-reflection method using a type BSV-I tube
with a copper anode and linear focus (Fig 2). Figs 3 - .
-7 give patterns obtained after various numbers of cycles
(up to 107). Figs 3 and 7 related to aluminium ,
previously annealed at 450 oC tested under repeated and
variable sign bending, respectively, and stresses of ‘ :
1.55 and 1.79 kg/mm2, respectively, Figs-l and 6 related
to the repeated bending at stresses of 1.99 and 1.75
xg/mn2, respectively, of aluminium previously annealed
at 600 0C, and Fig 5 to that of aluminium at a stress of
1.75 kg/mm2, previously annealed at 500 °C., The
" mechanical properties of aluminium with weakly- and
strongly-developed substructures were compared: the
results showed the superiority of the iatter material.
The work showed that in cyclic deformation the grain -
substructure of both aluminium and nickel became moTre
- - complicated, this occurring in the early stages and = .
Card 2/3 ceasing after a definite number of cycles. The changes
which occur in cyclically loaded aluminium depend on the. °
nature of the substructure in the original grain; the

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"
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Change in the Substructure of Metals in Repeated Cyclic Loading
' . less pronounced this is, the greater are the changes. .
There is a definite relation between the hardening of
" the specimen in the initial stage of cyclic,deformation
- and the development of its substructure. - Substructural
changes do lead directly to fatigue failure.
There are 7 figures and 14 references, 4 of which are
. Soviet, 9 English and 1 German. B o
ASSOCIATION: Institut Mashinovedeniya AN SSSR (Machinery Institute
. of the AS USSR) , , '
SUBMITTED: March 15, 1958 o
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L ,  50v/180-59-4-14/48
‘AUTHORS: ;Gal'perin,'M.Yaa,'Kostyukova, Ye,P. and Rovinskiyy B
(Moscow) : i .

D C 2
‘TITLE: - ~ The Influence of Cvelic Load;ggfon the Structure of-
: Deformed Pure Metals : '

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye'tekhnicheskikh
: nauk, Metallurgiya i toplivo. 1959, Nr 4. pp 82-87 (USSR) -

" ABSTRACT: . X~ray studies of structural changes occurring in 99.99%
- aluminiumﬂand'electrolytic,nickel’vere carried out. )
Samples,wefe annealed preliminarily deformed to 1, 2 or
" 49 and subjected to cyclic stressing by bending. X-ray
pictures are shown for the annealed sample, the sample
after deforming and the sample after various numbers of
cycles in Fig 2, 3, 4 and 5 for aluminium and Fig 7 for
nickel, The annealed samples of both aluminium and nickel
give sharp interference spots corresponding to simple .
structures with fairly perfect crystallites. After the
preliminary deformation the spots are more diffuse because
there are subgrains present and the subgrains themselves
are not perfect. The behaviour of nickel under :
: . subsequent cyclic loading is different from that of
Card 1/2 aluminium. For aluminium the sharpness of the spots
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. The Influence of Cycl1c Loadlng on the Structure of Deformed Pure

Metals

" SUBMITTED:

Card 2/2

reappears, This reatoratlon le'greater, the greater the
amplitude of the stresses and the smaller the

-preliminary deformation. TNo restoration is observed in /7

the X-ray picture of nickel, Tt is thought that the
difference. in behaviour occurs because aluminium has a ’\/ve
low temperature of recrystallization. The increase in
perfection of the subgrains is thought to be a thermal

process causing recrystallization "in sltu" to take place.
There are 7 figures and 10 references, 3 of which are '
Soviet, 6 English and 1 German.

April 23, 1959
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, s0vV/126-7-1-11/28
AUTHORS: Rovinsgkiy, Belics  Semoylov, hol. and. fovenskiy, G.Mo

R
pITLE:  Crystal Lattice Distortions in Nickel-Based Alloys at.
: pemperatures of 20-500°9C (Iskazhenlya kristallicheskoy
resnetki Vv splavakh na nikelevoy osnove pri temperaturakh
20-500°) : : .

PERIODICAL: Fizika Metallov i Metallovedeniye; 1959, Vol 7, Nr 1,
pp 79-90 (USSR) ' o

ABSTRACT: The suthors used samples of pure'electrolytic nickel and

' . nickel alloyed with aluminium, chromium, cobalt and iron.

The composition’of these alloys 1s given in Table 1. The
alloys were prepared in an induction furnace filled with an
inert gas. The melts were subjected o homogenising
annealing and were not-forged. After forging they were
agein annealed at 900°G and then cold-forged in three
mutually,perpendicular directions in order to decrease the
dimensions,of'crystal gralns.. After cutting into plane- . " . |
parallel plates, the samples were & ain annealed at temperatures
gradually increasing to 550°C (50°C higher than the «

’ temperatures later employed in X-ray'studies)of' The crystal

Card 1/3 lattice distortions were studied by X-ray reflection at L

APPROVED :
FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"



_ DP86-00513R001445510017-3

' . SOV/126~7~1-11/28
Grystal Lattice Distortions in N;Ckel;Baged Alloys at Temperatures

of 20-500°C-

temperatures of 20, 200, 350 and 500°C. =~ A KROS-1 camera
with an exposure standard (Fig.1l) was used. Relative
integral intensities of reflections from (331) and (420)
planes were found using a microphotometer MF-4. The
lattice constant of nickel and nickel alloys in the region
20-500°C was determinéd to within + 0,001 R, ~The
relative hardness of nickel and its alloys was glso measured
between 20 and 500°C (Fig.8). ~ The results obtained are
shown in grephs (Figs.2-11) and tables (2-4). Om addition
of up to 12.4 at. @ of Al, 24.0 at. % of Cr, 10.4 at.
of Co and 6.7 at. % of Fe, the distortion of the nickel
lattice was found to be proportional to the amount of the o
alloying element present. At room temperature the distortion .
'is greatest on addition of aluminium, and least on addition of -
chromium. At 500°C  the greatest,distortion is still o
produced by aluminium, but the least distortion is obtained
on addition of cobalt. The dependence of the chsracteristic

: - temperature of alloys on the amounts of alloying elements

Card 2/3 1is shown in Fig.5. It was found that the characteristic
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S0V/126-7-1-11/28

" Crystal Lattice Distortions in Nickel-Based Alloys at Temperatures
of 20-500°C ' S . ,

temperature of alloys cannot be obtained by simple addition
of the characteristic temperatures of their components,

The state of the lattice at the absolute zero is discussed.
1t was found that the "gzero" energy in alloys depends on
the amount of the admlxture and the nature of the alloying
element. There are 11 flgures, 4 tables and 12 references,
of which 10 are Soviet, 1 English and 1 a translation from
English into Russian. : :

ASSOCIATION: All—Uhidn Scientific Research Institute for Aircraft
Materials {Vsssoyuznyy nauchno-lssledovatel!skiy institut.
aviatsionnykh materialov) ’ ' o '

SUBMITTED: October 28, 1957
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, 50v/48-23-5-3/31
Rovinskiy, v. G.,,Avdayenko, A, 1.

B, M., Lyuttsau,

X-ray Shadow Microscopy (Rentgenovékaya tenevays mikroskopiya) -
Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, '
vol 23, Nr 5, pp 545 - 551 (USSR) 1 "

" In the first part of the present paper theradthbré discdss

the methods of preparing X-ray silhouettes. Four graphs.

serve as a basis (Fig 1). The first of the methods dealt ’

with here is the "contact method”, in which the X-ray film

is in contact with the sample under jnvestigation. The re- o
solving power attains here a maximam of qn.The second method -
is- the one introduced by Cosslet® and Nixon, in which, as is
known, an electron beam is focused by .means of electromagnetic
lenses onto the anode, and from which the X-rays then depart.
The Tesolving power attains here 0.1 to OQZ}u;The third T
method is the one described by the authors, shich consists
essentially of a tapered anode as point source of the erays.:‘
4 resolving power up <0 0.6 is attained therewith. The

last method jescribed goes under the name of camera obscura. . -
Here, the X-ray light originating from an areal source enters ' .

CIA-RDP86-00513R001445510017-3"
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¥.-ray Shadow Microscopy

a chamber, containing sample and film,
e authors attained a Teso
1w .In the years 1352 - 1953 the -auth

Sh AB USSR on the development of X

By this method th

It is pointed out that

solving power offered by electron mic
is described in the second part of th
scribed above.

the third principle de

shown and details are discussed. Th
made possible by this instrument, i
ified photograp

however, may be magn

The resolving power attains fro
two pictures o
400fold magnification,
ds, a 2000 fold magni
devoted to the range of ap

in this connection two pictures are

exemplification,

. of which exhibits a

_ by photographic metho
- part of the paper is
- of these microscopes;

001

' s0v/48-23-5-3/31

through a small stop.
1ving power below
ors worked in the

-ray shadow microscopes. i
this type cannot cope with the re-- :
roscopes. A new model

js paper, complying with
A graphic section is

e maximum magnification v
s 650fold; the negatives, .
hically up to 2000fo0ld. .

m 0.2 to O’SH" For an

f a net are shown, the first
and the second,
fication. The final
plicability

shown depicting mineral -samples, one of ‘an insect preparation, .

_"two of histological preparsa

. alloys. The conditions
Card 2/3
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X -ray Shadow Microscopy SOV/48—25-5-§/31

“them was taken; magnifications are in the range of B80fold
to 800fold. There are 7 figures-and 14 references, T of
‘which are Soviet. ‘ ' ' :

ASSOCIATION: Institut mashinovedeniya Akademii nauk SSSR (Institute of
" Machine Construction of the Academy of Sciences, USSR)
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05739
507/32-25-10-28/63

28(5) : , SR

AUTHQR:' _ ”Rovinskiy, B. M., Professor, Doctor of Physical and Mathematical
Sciences - ' .

PITLE: " The Problem of the Classiffeuntion and’ ‘Manifestation vof Residual

Stresses. (Answers to the Article by acuademician N. N. Davidenkov
‘Publishod in Nr 3 of. tha pPeriodical for 1959 Have Arrived at the
Editorial Office of tho Periodical "Zavodskaya Laboratoriya".

These Answers Are. Given Below in the Form of a Discussion). III,

PERIODICAL: %avodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1228-1230"
USSR) .

ABSTRACT: ' - III ' o
’ The author points out that N. N, Davidenkov's (Ref 1) division
of residual stresses into three classes is inaccurate and
‘incomplete (Ref 2), and that the third class having no physical
gense is to be excluded from any classification of stresses, It
is pointed out that the stresses in state of equilibrium in the
macrovolume cannot be specified except for by the general
classification of stresses (Ref 3), and the terminology of the
Komissiya po tekhnicheskoy terminologii AN SSSR (Commission for -
o Technical Terminology of the AS USSR), and can be termed AR
Card 1/2 wnacrostresses” only in some cases. The stresses of "second clasg’ .
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" The Problem of the Classification ’and'iManﬂfesttttionf of . 56V/32-25-10-28 /63 -
- Residual.stresses.(Answcrs to the Article by Academician N. N, Davidenkov
_-Published in Uir 3 of the Periodical for 195G Have Arrived at the Fditorial

office of the Periodical "Zavodskaya Laboratoriya". These Answers Are CGiven
Below in the Form,of'a'Discussion), I17. : '

should be better termed "microstresses" oT crystallite stresses’,

 The "stresses" in state of equilibrium in submicrovolumes ghould

be termed "lattice deformationé"° Perms like "deformations of "
3rd class” and "“deformations of 2nd class" should be avoided-
since they are not scientifically founded, -In -an X~Tay - :
visualization of stresses, the - appearance of a line shifting
should really mnot be applied to the classification of stresses.
On comsidering that an extension of X-ray lines also depends on
the size of blocks and other factors, the inexpediency of a stress
clasgification on the basis of X-ray phenomena becomes even more
evident. As the weakening of the line intensity in (Ref 1) is

; referred to "siresses of 3rd class", it is not dealt with )

- (for the above-mentioned reasons). There are 4 Soviet references.

e g
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VPLmux. G.M.; ROVINSKIY, B.K.
isvestigating the submicroporosity of low absbfbing materials b
F'e method of multiple Small-angle scattering of the X-rays g
iz.tver.tela 2 no.6:1099-l106 Je . 160, ' (MIRi 13.8)

1. Institut mashinovedeniya AN SSSH,'Moskva.
( Lrgy crystallography) :
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' . $/179/61/000/002/015/017
14 8200 ofns 2207  E073/ES535

'AUTHORS:  Rovinskiy, B.M. and Sinayskiy, V.M. (Moscow)

TITLE: "The relation between oriented micro-stresses and
- residual irreversible deformation in metals

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeléniye tekhnicheskikh
L . nauk, Mekhanika i mashinostroyeniye, 1961, No.2,
pp.146-147 : ‘ :

TEXT: The results are described of experimental investigation
of the residual deformation of thelattice, and consequently of the
oriented micrc-stresses, on the magnitude of residual irreversible
deformation of specimens made of steel 45 in pure compression and
tension. After machining, the specimens were annealed in a

vacuum- furnace at 780°C and then deformed by means of the test
machine MM=ILA (IM-12A). One series of specimens was subjected
to pure compression; the other to pure tension. The rate of
"deformation was 2 mm/min, The residual deformation of the lattice
was measured by X-ray diffraction and-is shown graphically as a -
function of the residual irreversible deformation of the specimens.
The residual deformation of the lattice is taken as a measure of the |
Card 1/2 o ’ ) ’
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The relation between oriented ... $/179/61/000/002/015/017
o E073/E535 E

oriented micro-stresses; it shows a maximum value at about 1% -
~residual (plastic) deformation of the specimens. 0On further

- increase of the plastic deformation of the specimens, the residual
_ deformation of the lattice falls continuously., The oriented
micro-stresses are therefore at a maximum at plastic deformations
-of about 1%, Therefore, plastic deformations approaching 1%
should be avoided if oriented micro-stresses have an adverse
‘effect, There are 1 figure and 6 references: 3 Soviet and 3 non-
Soviet, .

- ASSOCIATION: Institut mashinovedeniya Akademii nauk SSSR
(Institute of Science of Machines. Academy of
Science, USSR) - o o

SUBMITTED:  December 9, 1960
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5/126/61/011/002/016/025

, E193/E4B3
"AUTHORS ¢ B.M. and Lyuttsau, V.G.

. TITLE:

o "of “the Relaxation Stability of Metals and
Alloys on the Atomic Bonding Forces and Lattice
"pistortions, and Correlation of the Relaxation .
Stability With Hardness ’

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.ll, No.2,
o pp.285-289 , i e
TEXT ¢ It has beeén shown earlier by the present authors (Ref,1-4)
that the relaxation of both the initial stresses 0 and the

residual, orisnted sLresses is “escribed by . the equation

Ceree ) o

where £ and £ denote the relative elastic deformation of'the’g'J
-material, measured, reaspéectively, on the application of the load
and after time t during which the test plece deformed.

(4]

elastically; ki and p are paramerers which characterize the
intensity of the relaxation processea. Kj being dependent on the
Card 1/53 : :
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‘ 5/126/61/011/002/016/025
Dependence of the Relaxation ., - E193/E483

magnitude of the stress and P depending on the nature, structure
and state of the material, The non-dimensional parameter

to which sariier a term "plasticity tndex" was ascribed (Refol),
appears to be a universal characteristic of the mechanical N
properties of metals; the object of the present work was to

establish the relationship between P on one side, and the
so~called lattice rigidity coefficient K, the degree of lattice
distortion and hardness on the other, To this end, data obtained -
earlier by the Present authors (Ref.1:4) on pure metals (Ni, Al, Cu)-
and alloys (Cu-Al. Ni=Al, Ni-Cr, Ni-Fe, Ni-Cu), tested between :
18 and 400°C ware analysed, Since p in Eq,.(1) varies between

Cand 1, R = ((/p) . 1 (varying between 0 and @0 ) was taken as

the measure of the rélaxation'stability in the present work, The

'follow1ngrt0nclu51ons wWere reached. (1) The relaxation stability

R. of pure metals varies linearly with K= this law, however,
does not apply to alloys, (2) The relationship between 'R and
Brinell bhardness muber is also linear, (3) The increase in the
relaxation Stability and hdrdness of alloys is brought about by
static lattice distertions, caused by the introduction of the
alloying elements atoms., - (4) The decrease in the relaxation

Card 2/73
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. 5/126/61/011/002/016/025
Dependence of the Relaxation ' El93/E4833 ,

stability and hardness
caused by an 1ncrease

atoms in the lateice,

ASSOCIATION: Institur mashinovedeniye AN 'SSSR .
. (Instirutas of Science of Machines AS USSR)

SUBMITTED: - July 26, 1960
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1 £Omi e K J/ERTum/ERPA L) D/ A . ,
Acc—nr—xpson%s T ‘ SOURCE CODE: UR/0126/65/01.9/004/0596/0601| R
AUTHOR: = Rovinskiy, B. M.; Rybakbva, LM, - R _:»jg, R

E m‘—————-—m ~ rerp———— ! S
~ORG:
TITLE:

GOURCE: Fizika metallov i metallovedem,/e, v. 19, no. b,, 1965, 596-6‘ g

( -TOPIC TAGS: x ray diffraction analy51s R e‘lastlc defomatlon, mater:.al deformatlon,
flow stress : Ll : :

ABSTRACT: gn approx:.mate dependence of" the true w:.dth of difﬁaction lines on- tha

“block size e and non~homogeneous elastic deformation of the lattice n is obtained,

. where &n=const (0<€E nédg "It is shown that the true line width on X-ray dife "
fraction patterns of cold-deformed metals is in direct rela.tionship to the reaidual

| deformation and the true flow stress (for . single-ans extensmn) Orlg. art. "
“has: 2 figures, 10 formulas, and 1 table. ‘[aprs] -

R

SUB CODE: 20, 11 / SUEM DATE: - 22Jan6,t,‘ /, ‘ORIG REF: 005 /- ‘om REF:]jooj i

_uDe: 539.292; Sigah
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... fractures during cycllc deformation:

. L_24471-66 n(m)/s,w(w )/T/EflP(t) np(«. /
1;Acc NR: * ATS010574 : SOURCE CODE. UR/oooo/sslooo/ooo/oosu/ooes
flEAUTHOR. Rybakova, L.fH.; Herenkové, R. P-, Rov1nsk1y, B M. 1': . f"; - 2%57
tate Sc1ent1flc Research Instltute of the Sc1en e of M 7 i 6Gosudap5t+»/v

~ ORG: §
Vennyy naucEno—lssledovatel'sk1y 1nst1tut mashlnovedenlya)

"-"ETITLE Electron mlcroscopu} and metallographlc ana1y31s of the nature of structural

\b

fghiSOURCE. AN UkrSSR. Mekhanlzm plastlcheskoy deformat511 metallov (Mechanism of t
“.plastlc deformatlon of metals) Klev, Naukova dumka, 1965 "54-63 - R

-'f:‘_:'mPIC TAGS~ copper, 1ron, cycllc test, ma1 emal defor'matlon _

" ABSTRACT: The authors study the kinetics of structural changes whlch take place
< .within a metal subjected to cyclic defbrmatlon.‘ Electron and optlcal mlcroscope
 iwere used for the.study. Copper and Armco iron specimens were: studied.” The copper __'_

fspec:Lmens were sub]ected to pulsatmg cyclic deformation ‘with a constant. deformatlon
amplltude of 1%. The specimens were tested to complete fracture (600 cycles) and'up
.to a glven number of cycles (1, 2, 3, 10, 50, 150 and 400) ‘at a 1oad1ng frequency of:
i12 cycles per minute. The iron spec:.mens Were tested by a method descmbed in’.

(

!

A:T‘{
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.-ianother work (Rovinskiy, B. M., Rybakova, L. M., Izv. AN SSSR, metally, 1965, 5,3)
. iwith a deformation amplitude of 4%. Isolated pores and cracks are observed in the
~.!earliest stages of eyclic deformation (1 or 2 cycles). Damage at this stage of. de-
' | formation has no effect on the mechanical behavior of the specimen as a whole. o
‘. [After 10 cycles, the copper specimen shows localized fractures where three grains
;:meet and between a twin layer and' the boundary of the adjacent grain. A photomicro-:
“. igraph of a specimen after 50 cycles of deformation shows a marked tendency for in- ;|
~+dividual micropores to fuse into cracks along grain boundaries, especially adjacent !’
~ “to twins. The part played by twin boundaries in eyclic deformation’ is discussed.
A network of fractured grain boundaries is observed after 150 cycles. No slip =
lines or fractures are observed within the grains themselves until approximately 2/3
~_of the fracture life of the specimen. ‘The structure shows signs of fracturing in =
~:zones of stable slipping after 400 cycles., The density of iron specimens decreases
_iduring cyclic deformation reaching a value of 0.03 g/cm3 at the end of the second
- istage. The fracture surface has a typical atigue structure with two zones: zones

~iof fast and slow propagation of the main crack. Orig. art. has: "6 figures.

. |SUB CODE: 11/ SUBM DATE:  05Sep64/  ORIG FEF: 002/ ‘OTH REF:- 005
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o by Z. G. Pinsker ("Basis of diffractional
rethods of investigation of periéci crystals"), B. M.
Rovinskiy and L. M. Rybakova ("Investigation of dependence
of mochanical proporties on characteristics of structure ,
of motals"-), L. X. Utovskiy and P. u. Usilkov ("Application
of microscopy in investigation of structure of alloys"),

A. A. Predvoditelev and N, A, Tyapunina ("Role of repro=- ,
duetion of dislocations in process ol plastic flow"), A. Ve
Pertsov, M. V. Pertsov and E. D. Shukin "Self-producing -
intownal dispersion of metals under aciion of strongly
‘superficlally-active metallic melting") and I. L, Mirkin
("Problams of sitructural investigstions, advanoed Dy
roquirements of progress of technology“s. e

re-orts presented at the 3rd Intervuz Conference on Strength and Ductility of
Metals, Petrozavodsk State University, 24-29 June 1963.

(reported in Fizika Metallov i Metallovedeniye, Vol. 16, No. L, 1963, p 0. -
- JPRS 24,651 - 19 May 196k. , o
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TROVINSKIY, B. M.; LUTSAU, V. G.; KOSTYUKOVA; Ye. P-

——

"Substructure and dislocation distribution in polycrystalline alvminum.”

réport submitted for 6th Gen Assembly, Intl Union of Crystallography, Rome,
'y Sep 63. . : : ‘ , :

Inst of Machine Sciences, Moscow.
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LUTSAU, V. G.; ROVINSKIY, B. M.

"The relation between substructure and concentration inhonbgeuéities in alloys." :

report/submitted for: 6th.Gen Assembly, Intl Union of Crystallography, Rome, .
9 Sep 63. ) — ;

Inst of Machine Sciences 5 Moscow.
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- ROVINSKIY, B. M. and RYBAROVA, Lo Mo~ ... B

T R A P AT etery g

A i B °
"Study of Dependence - of Mechanical Properties on Metal Structure Characteristics.”
‘report presented at the 3rd Conference of Kigher Educational Institutes on Strength

and Plasticity of “etals, Petrozavodsk State University, 2L-29 June 1963.
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SINAYSKIY, V.M. (Moskva); ROVINSKIY, B.M. (Moskva)

Resldual stresses occuring duri;wg metal ‘
: grinding. Izv,AN 8SSR.-
Otd.tekh.nauk .Mekh.i mashinostr,  no.3:142-145 gk{y—Je 163, i

(MIRA 16:8)

(Strains and stresses) (Grinding and polishihg)
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168100
. .L Z’loo ’ i 81622
s/181/60/002/06/10/050
77B122/BOG3 : .
:UTHORS:  Plavnik, G. M., Rovinskiy, B. M.

. - " »«~mm , ) )
TITLE: Investigation of the Submicroporosity of Low-absorbing Mater-

- ials by the Method of Multiple Smallwangle X-Ray Scattering}( .

PERIODICAL: .Fizika tverdogo tela, 1960, Vol. 2, Ne. 6, pp. 1099 - 1106

TEXT: By way of introduction, the authors discuss the experimental con-
ditions required for the application of Lambert's and Guinier's simple
relation for the calculation of the. "radius af iner%ia" R of the non-
L a(L” ' AN .. ) . .
homogeneonus regions-?gﬁwl = 0,004 ﬂig with the aid of multiple smali-

~ angle scattering (L ~ integral width of the multiple scattering curve,

mw - mass of the sample per irradiated unit area in g/cm2: 9 - density of
Lhie maverial). It was established in this connection that fhe formula is
w2l zpplicable when using thick samples so as to attain a complete scat-
tering of the primary beam in the sample by sufficiently frequent scatter-
ing: tkis is facilitated by the nee <f moterials with high scattering poven
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81£22
Investigation of the Submicroporosity of Low- S/181/60/002/06/10/050
absorbing Materials by the Method of Multiple B122/3063

Small-angle X-Ray Scattering

Again, high scattering power is secured by the use of materiasls with

large R. However, a ccmparison betweeri the résults of the uswal small-
‘angle scattering and those by Lambert and Guinier is not 3ac easy. In this
connection, the paper under review reports on studies made on nonannealed,
low-abserbing BeO, which exhibits a considerable inner submicroporcsity
(fluctuation of pore size from 20 to 250 A). With a view to simplifying
the determination of L, the authors developed a method allowing the direct
determination of L from the measurement of the scattering intensities

I, I0 from two different distances from t" = counter (one being in the im-

mediate vicinity to the counter) (Figs. 1 and 2). The setup described was
connected to a YPL-50W (URS-50I) apparatus. Scetstering curves were repeat-
edly drawn of 11 Samples with a thickness ranging from Q.06 to 0.80 g/cmz,

"and the curves (L /L )(Lntﬂgr) (1}, L /L (2 )y and I /I (}) were drawn as

. furnctions-of m (Flgo 4) .In the case of a small m; curves 1 and 2 were
found to-differ from one another. In the case of larger m and prevailing of -
multiple scattering, the intensity distribution curve assumes 2 Gaussian

Card 2/5 : . - - : 7 u,  VK ;i‘
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81622

:VInvestigation of the Submicroporosity of Low<’ 78/781760/002/06/10/050
~absorbing Materialg by the Method of Multiple - Bi22 B063 :
Small-angle X-Ray Scattering S _

character, and the t®3 surves run in parallel ip their linear part. The
radius R is determined from the slope of these straight lines (R = 270 A).

. A maximum pore radius of 235 A results from the ugual small<angle scatter.
ing from thin samples, The multiple X-ray small-angle scattering fimplia
fies and- facilitates the determination of the porosity of a materizl, ang

15 well applicablie for the determination of ‘the radii R of noén-homegeneous
regions larger than 100 A. Comparative data by S. M. Astrakhantsev ang Ya,
S. _Umanskiy (Ref. §) {the former also supplied ths beryllium samples) were
2lso used to interpret the results (Table). There are 4 figures, ! table,
and 9 referenzeg: 2 Soviet, 2 American, 1 Frepsh, .

© ASSOCIATION: Institut mashinovedeniya AN SSSR; Moskva (Institute o
] Machins Construction of the AS USSR, Mcgcow) -

COLLITVED:  august 31, 19eg

17-3"
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YUTTSAU, V.G,; ROVINSKIY, B. M

‘ o

s ety i

Dependence of the substrucfurn on noniniform concentration in alloys,
Kristalografiia 8 no.5:742-74% 8-0 '63. - - (MIRA 16: 10)
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roleKIY B.li.; KOS'T‘YUKUVA Ye.P.; VLVUTTSAU V.G.
buber;czﬁre and distribution of dislocations in single-crystal and
polycrystalline alumimum, Kristallegrafiia 8 no.4:657-662 Jl-Ag '63.

(MIRA 16: 9)
(Alumimmn) (Dislocations in crystals)
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ROVINSKIY, B.H. (Mgskva) ; RYBAKOVA, L.M. (Moskva)
Stresses and 1rrever51ble deformations in plastic metals. qaused by .
simple stretching, Izv.AN SSSR.Otd.tekh. nauk,Mekh,i maahmostr. no.5:
68-74 S=0 162. (MIRA 15:10)
S (Strains and stresses) (Deformatlons (Mechanics))

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86-00513R001445510017-3

ROVINSKIY, B.M.; LYUTTSAU, VoG
X-ray microdefectoscopyd Zav..lab : 29 no.1:38-41 163,
(MIRA 16: 2)

(Materials—Testing) (X-ray microscopy)
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L10138-63 “:P( ), m(a)/m(m)/nns | s
iACCESSION NR. AP3000900.__‘_IV -_ rjffi 3/0179/63/000/002/0184/0187

| AUTHOR: Rovinskly, B, M.j }Wbakova, LM (Moscow) -

o 'ETITI.E On the' rela.tion between the hs.rdness a.nd “the true stresses and the_f
resid.us.l defov'ms.tion under sinrple tensile stz'etching" s Bt

VSOURCE. AN SSSR Izv. Otd tekh ns.uk Mekhanika i'msshinostrcyeniye, no. 2,
o 1963, 184-187 ‘ = o

. 'v_'TOPIC TAGS a.rdness, true stresses, residusﬂ. deforma.tion, simple tension, _
. . simple’ stretching Cu, Al," Ni, Armco ‘Fe, Stee.l 45, herd.ness vs. true stresses, )
: ._,hs.rdness V8. residual deformation, Brinell‘- ! v . : :

B ABSTRACT - This” report on the resul'ts of ‘an. ea:perimental progrsm refers to the s
 suthors’ studies (Akad. nauk SSSR,. Izv., Otd.'tekh, nauk, Mekhanika 1.
" mashinostroyeniye, no. 5, 1962, 68, and ibid:, no. 4, lQSé -100) in" which it vas
. shown that there is & rels.tionship between the true stresses in’ specimens made of
. plestic metals under simple tension &t & ‘prescribed stretching rate and the = -
= ,irreversible residus.l deforma.tion, a.nd a.lso sn. linee.r relstionship between the

" ) Curd 1/3

L T T B R e e bR B R L S s
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' Accmssmw NR: AP3000900 -

ha.rdness of the metal thus deformed, as es‘bablished by means cf the Brinell
- :"indentation test; and the true stress and the residual. deformtions Tests e
.~ . ere made with MO copper, "AQ a.l.uminum, No: nic.l.el, * Armco :Lron, and Steel 45,7 Al
) ';These materials were tested after varlous types: of heat trestment’ (all specified) )
‘" Hardness-versus-true-stress diagrams were constructed. - The diegrams confirm the
_relationship previously obtalned from x-ray lnvestigationa.v ‘It 1is noted that -
. alumimm, iron, and Steel 45 exhibit two. difs.erently sloping- reotilinea.r V; S

" segments in the graphs; ‘the. discontinuity poilnts between thege segnents confirm SR
- previously obteined experimentael data. - The lla.rdness=versus=redidual deforma:bion

o to the 0,5 power. exhibit single: str&ightalino graphs. The present paper does.

- not develop the problem of the- discontinuity between ‘the two stra.ight-line :

ségments in the ha.rdnessnvs.ntruenstrass diagrams any further leaves this toa . . -

-~ subsequent specia.lized study. The specific value of the slope of the hard.ness-vs.,‘ L
ture-stress lines is examined, and it is concluded that their slope is a direct e

function of the method of the’ ha.rdness measurement. : There are 6 numbered. S

- equations, 6 figu.res, and 1 'ba:ble. v
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L 10138-63 RPN
© ACCESSION NR: AP3000900 -

o ASSOCIA,TION:,' none .

SUB COIE: MD,AP,MA MR REF SOV: 003 .
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ROVINSKIY, B,M,
Weakened surface layer., Trudy Sem.po kach.poverkh, o.5 7-11 '?l.

_ , MIRA 15:10
(Surfaces (Technalogy))
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. ROVILSKIY, B H., LYUTTSAU, V.G.

) r*ardnass relaxation of cold-worked metals and the deperdence of -
hardness on lattice dlstortlone. Fiz, met, i metalloved. 13 no.5:
2727 My '62, . , (MIRA 15:6)

1, Institut ‘mashinovedeniya AN SSSR.
» (Mctals-»Cold working)
' (Hardness) ,
(Crystal lattices—-Defects)
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5/032 63/029/001/010/022
B104/B186 ,

 AUTHORS: - Rovinskiy, B. M., and Lyutsau, V. G.
PITLE: . X-ray microflaw detection '
PERIODICAL: Zavodskays laboratoriya, v. 29, no. 1, 1963, 38-41

TEXT: fTwo radiographic methods of detecting flaws.measuring less than S
0.1 - 0.2 mm in metals are described. First metholi: camera obscura (fig.1). .. B
The diameter (2) in the W or Au plate is 0.005 mm, the plate thickness o
0.2 mm. The enlargement ranges from 10 to 20. Second method: x-ray

projector (Fig. 2). -The electrons coming from the wire electrode (1) are
concentrated on the tip of the point anode (2) through the electrostatic . :
“lens (3). The x-rays then move oppositely to the direction of the electron . |
‘motion. (1) is a loop of a thin W wire. Using the first method, defects :.

of a size no greater tnan 10 can be traced, and using the second method

even defects of 1p can be detected. Taere are 6 figures.

ASSOCIATION: Institut mashinovedehiya
(Institute of the Science of Machines)

Card 1/2
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’,

X~ray microflaw‘détection i : g{ggj£$5é029/001/010/022A' N
v o : :

. Fig. 1. scheme. of the fi
LN ‘ rst method. Legend: -
¢ cancra obseura; (3] object; (4] glate (1) x ray tube; (2) aperture

Fig. 3 scheme of the s ' :
the x-ray micr ; :
anode: . } oprojector. . :
7 de; (3) electrostatic lens with windOW,,(4§e§§ggét(125§at?o:e; (2) point
’ i plate, '

FIG. 1 : . , .
. _ : . FIG. 3

N

P
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o
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KOSTYUKOVA, Ye.P.; ROVINSKIY, B.M.

—y

Determination of subsiructure characteristics of erystallites
oi' coarse-grained materials., Izv. AN 3SSK. Ser, fiz, 26 no.3:
331-339 Mr ‘&2, . (MIRA 15:2)
S , (X-Tay crystallography) : S
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- o . s , 5/179/62/000/005/0047612
On the btrééses and 1rrefer51ble e E191/E135 . 7 o

plastic term, -1t jig shown that,.from.therinitial values of the
coefficient of plasticity and of the hardness, the limiting values
can be easily obtained. The mechanical condition of 5 material
can be described by- the relative hardness and the relative

plasticity. . ) Co : : s
There are 7 figures and 2 tables, 7 AR : . A
SUBMITTED: May 7, 1962 ) e
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s/179/62/000/003/010/015
E191/E435. - .

AUTHORS: Rovinskiy B.M., Sinayskiy, V.M. (Moscow)

TITLE: "On the effect of the rate of deformation on the
magnitude of the residual oriented microstresses

tekhnicheskikh nauk. Mekhanika i mashinostroyeniye, -
no.3,rl962, 159-160 o ' o

TEXT: The magnitude of oriented microstresses has been previously T
related to the equivalent yield stress under reversed loading. :
Oriented microstresses have been shown to be mainly responsible for
the reduction of the fatigue strength due to even a -small prior e
plastic.déformation. Standard cylindrical 0.45% carbon steel '
test pieces, provided with precisely’machined longitudinal flat

‘lands,  to facilitate X-ray investigation, were examined.

Carefully conducted tests in tensile testing machines covered a

range of plastic,deformation between 1.2 and 1.5% and a range of

rates of deformation up to 30 mm,/min. The magnitude or oriented
micrOStresses increases several times within this range of speeds.

To avoid oriented microstresses,'which always have an adverse

Card 1/2

PERIODICAL: Akademiya nauk SSSR. szestiya. Otdeleniye’

R

APPR :
OVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"



CIA-RDP86 00513R001445510017-3

7 ""»’n"“‘ ’as‘nﬁ"i‘a’ W»m’“fﬂ:?ﬁ@mopi\héﬁ#“!ﬁ w&m&u’%ﬁ?

"APPROVED FOR RELEASE' 07/19/2001

$/179/62/0
On the effect of the rate ... u{933f5)§ 00/003/010/015

effect3 min%mum rates -of deformation and materials.with the least
-non-uniformity of structure should be used. There is 1 figure,

SUBMITTED:  February 16, 1962
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- IR : . s/123/62/ooo/01lr/oo5/ozo
1€.1250 o S : AOO4/A101 '
AUTHORS: -  Rovinskiy, B. M , Lyuttsau, V. G., Geveling, N. N.
- g e e .
TITLE: Investigatiorx of the rela.xa.tion resistance of nickel—base alloys

PERIODICAL: Referatlivnyy zhurnal, Mashinostroyenlye, no. 14, 1962, 23, abstract
: 184150 (In collection: "Issled. po zharoprochn. splavam”". V. 7,
Moscow, AN SSSR, 1961, 122 - 128) : :

TEXT: '~ The authors report on the results of investigating the relaxation of
oriented residual micro-stresses in Ni-base alloys with Cr, Fe, Co and Al addi-

tions at temperatures in the range of from 20 to BOO°C. The authors. measured by

© the x~-ray diffraction method the residual deformation of the' lattice, originating %
as a result of tensions exceeding the elasticity limit (5 - 10%) and subsequent un- ' .. =
loading of the specimens, and also changes in the residual -deformations taking T
place in the course of time. It is proved that the optimum increase in the re-

" laxation resistance of alloys.is obtained with Fe, while Cr yields the poorest re-
sults. . The relaxation resistance decreases with a temperature increase;  this’

takes place abruptly in pure Ni and in the least degree in Ni-alloys with 12.4
auomlc 74 Al.

LAostrac ter's note: Complete tra.nslation]
Card 1/1

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3"



"APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001445510017-3

, tals
~work trice
old w la
« P.t =3 Of ¢ y
Ro\'ln:’l{ii" ~ the N2 r{\ ancss °%
\OTHORS? “Sjaxatic ‘c g the 057
Reld den
. 1 nen
st antt < .

of
. afs
\\n[(\(\ \
in - and
, 1 ure)
<N ot
( ela t mp e
. ase . O m )
decy G at cl;nel'\ tal
xtnn«:ok" ]_umll\l“ e spe as O ob N pial p

¢ 8O ty tudl a4 5 e i1 .

TY 9 ()cjc){., p\lfl oc) W heat- te (in in gsion in !
~ $ Q . T r pes
VAR cad 9 ng nhe na onp on
- la__\qofu\\, v opP ~chi 5 ng essl"e a ct as

o JOVRTY we j1ats erm y total pardne
99.9.—/~ 3 < “O mi 70 ‘f orme on wtl The . 114
20 X © n S ns time
. &Y ens . ctl ta ne
Lrorm & . acii jire
anif the spe erpe c ~ {he d1, at 5 hour £ copPe’
svater tualld " e snmediate” uriné nd * cimens
e e
thre® ac poth 00 nho¥ to 29- £h
=0ch v mi 5
£ 50% 1eter’® om 2 ness
L:.CXS agd £ - a ppe tsr ard
. ur .
va mind un
nter s alu ine
iness 66.
nard to
ey L} .
{ro\\\
card 1/7

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001445510017-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445510017-3

Relaxation of the hardhqss P s/126/62/013/005/012/031
~ S E073/E535

-in the 1n1t1ally nnnualed stdtc was 20 and 38 units for the.
aluminium and copper, respectively.. The obtained hardness

" relaxation curves are similar to curves of ‘the relaxatlon of

lattice distortions in cold-worked metals. The obtained results
are plotted in eraphs, iIn(H /H Jvs. £(t), where H_ and "-f

E - hardness dlrectly and after a tlme t after cold~work1ng the’ i
métal, respectively. It is assumedthat the hardness . -
relaxation is caused by two simultaneous, independent processes which

can be expressed by means of the equatlon

, r,' - v1 \1
H =H ‘exp ! - k,t -
Lt © - M a+bt

where uH - spced of hardness relaxation caused by one of the
srocesses; b and ¢ - constants of the second process (a = 1/c).
For onec process, expressed by i
Kyt = £0t) and [ —— L - )= £,
a + bt” . :
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Relaxation of the hardness ... s/126/6é/bL3/005/012/o31
o ' ' E073/E535

the relaxation times are 940 and 1400 hours for the aluminium

and copper, respectively, For the second process the hardness

relaxation is virtually complete after 100 hours for hoth '

aluminium and copper. - Comparison of the relaxation curves of

the hardness and of the residual lattice distortions; determined

from measuring the integral Debye line inténsity. shows complete

agreenent for aluminium.. For copper agreement is not so good

and this is attributed to differences in measuring conditions

. (additional influence of heating and cooling cycles), There are
‘4 figures and 1 table. '

 ASSOCIATION: Institut mahinovedeniya AN SSSR
. ' (Institute of Science of Machines AS USSR)

- SUBMITTED: December 7, 1960 (initially)
December 12, 1961 (after revision)
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ROVINSKIY, B.ii,; LYUTT3&U, V. G. 7 o -
'lela.‘catlon of distortions in the lattice of cold-deformed
metals, Fiz. met.-i metalloved, 12 no,3:305-313 S '61.
(MIRA 14:9)
1. Institut mashinovedeniya AN SSSR.
(Crystal. 1a+tlces) (Deformatlons (Mecnanics))
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ROVINSKIY, B.M.; LYUTTSAU, V.G.; GEVELING, H.N.

_— Ty
Relaxation resistance of nickel-base. alloys ssl. po zharopr.
splav. 7:122-128 '61. : (MIRA 14 11)

(Nlckel alloys--Testing) (Strains and stresqes)
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B R , S /659/61/007/000/012/044
Investiguting the relaxation ... - D217/D303

examination. The X-ray method was alsc used for investigating stress
relaxations. This consisted of measuring the residual lattice defor-
mation after extension (or compression) beyond the elastic 1limit -
and subsequent unloading of the specimens, and 1ts change with time.
-For this purpose, the specimens, after being X-rayed, were defor-
‘med in the original unstressed state in a normal tensile testing
machine up to 5 - 10 % elongation which, after unloading; gave the
required residual plastic lattice deformation, [Abstractor®s notes
‘BElastic lattice deformation® in the original article appears to be
an error]o The curves for the relaxation of residual orientated mi-
crosiresses in pure nickel and Ni-Cr, Ni-Al, Ni-Co and Ni-Pe alloys,
obtained by precise lattice period measurements at rcom temperature

and elevated temperatures, can be described by the equation &, = €,
exp - [k,t]P; where éé and & = percentage macroscopic elastic de-
formation of specimen immediately'after loading and after time t;
respectively; k1band‘p;are corstants characterizing the intersity

~of relaxation; k, being determined by the level of stress, and D by ‘/'-

Card 2/3° v o o ' A
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Investigating the relaxation ceo D217/D303 '

the nafure'and state of the material, The value of p characterizes
quantitatively the;relaxation resistance of pure nickel ang of the
investigated alloys both at room and elevated temperatureao The -re-

laxation resistance of alloys is higher than that of the pure metal.
' Addi-

tion resistance of Ni most effertive-
of Cr, least effectively.,
Stance of Ni and its alloys decreases with incr
the decrease being most drastic in the case of pure Ni ang least

- in the case of a nickel alloy containing 12.4 at.% Al. There are 6

figures and 3 references: 2 Soviet-bloc and 1 non-Soviet-~bloc, The

reference to the English-language publication reads as follows: E.
Owen, Y.H., Liu and D.P, Morris, Phil. Mag., 39, 1948, ' '
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ROVINSKIY, B.M., doktor fiz.-matem.nauk; LYUTTSAU, V.G., kand.tekhn.nauk

Conferenr'n on tﬁe nondestruztive methods of material research.
Vest., AN 31 n0.1C:120-121 C '£]. (MIRA 14:9)
(Quality cpntrol—-Congresses) C
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ROVINSKIY, B.M.; RYBAKOVA, L.M,
- Effect of preliminary cyclic heat treatment and plastic deformation
on metal strength and durability. Fiz. met., i metalloved. 9
no. 4:606-612 Ap '60, = . o (MIRA 14:5)
1. Institut mashinovedeniya AN SSSR. : o
(Copper—-Heatr treatment) {Copper—Fatigue)
<
l S — i - =
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ROVINSKIY, B.M.; RYBAKOVA, L.M,
~ Time strength relzg.tion in dynsmic temsion, Fiz, met., i metalloved,
"9 no. 4:598-605 Ap '60, (MIRA 14:5)

1. Institut mashinovedeniya AN SSSR. o
(Strains and stresses) (Creep of metals)
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ROVINSKIY, B.M. (Moskva); SINAYSKOY, V.M. (Moskva)

Rehtionship betweenr oriented microstresses and irreversible residual
deformation in metals. Izv.AN SSSR.Otd.tekh.nauk.Mekh.i mashinostr,
no.2:146~147 Mr-Ap. '6l. 7 (MIRA 14:4)

1. Institut mashinovedeniya AN SSSR. -
- : (Strains and stresses)
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ROVIMSKIY, B.M.; LYUTTSAU, V.G.

Dependence of the relaxation stability of metals and alloys on
binding forces and distortions in the lattice and the correlation

of the relaxation stability with hardness, Fiz, met., i metalloved, .
11 no, 2:285-289 F '61. . = - , ' (MIRA 14:5)

1, Institut mashinovedeniya AN SSSR.
: (Crystal lattices) = (Metallography)
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" GAL'PERIN, M.Ya. (Moskva); 'ROVINSKIY, B,M. (Moskva); SINAYSKIY, V.M, (Moskva)

' A tretching on
Effect of preliminary plastic deformations caused by 8

the fatigue strength of steel. Izy,,AN SSSR,0td, tekh,nauk,Mekho1i 6)
mashinostr. no.3: 16l~162 My-J2 !610 (MIRA 14

1. Institut mashinovedeniya AN SSSRa
(Steelm["atigue)
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ROVINSKIY, B.M. (Moskva); RYBAKOVA, L,M. (Moskva)
. Stresses, deformations and ‘structural changes in comxﬂeréijaj.l iron i
during cyclic plastie deformation, Yzv. AN SS5R. Met. no,3:101-112 - - =
C My-Je 165, , © (MIRA 18:¢7)
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: : R , - s/126/61/012/003/001/021
1§ 8260 o o , E021/E180 o
AUTHORS : Rovinskiy, B.M., and Lyuttsau, V.G.
VTITLE: Relaxation of distortions in the lattice ofrcold-

worked metals

PERIODICAL: Fizika metallov i metallovedeniye, v 12, no.3, 1961,
' ‘ : 305-313 . o

TEXT: The spontaneous increase in intensity of Debye lines,
indicating relaxation of distortions in the lattice; was '
investigated, Homogeneous fine grained, cubical samples were
prepared from 99.99% aluminium and electrolytic (99.92%) copper.

X-ray photographs'showed that the samples possessed no texture. . :
An X-ray photograph was taken of each specimen. The specimens )//

\

were then slowly compressed- in three mutually perpendicular
directions in several operations, giving a total reduction of
about 50%. The hardness. of aluminium and copper increased by a
factor of two, which showed the presence of considerable lattice
“distortions. Further X-ray photographs were then taken over a
period of 500 hours., The integral intensities of the (420) '
aluminium and (koo)rcopper lines were»measured. After deformation,

Card 1/3
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: . P s . s/126/61/012/003/001/021
1 -
Reraxgtlon of distortions 1@ the ,. E021/E180

_the intensity of the aluminium line decreased by &5% and that of
the copper line by 41-45%. After a further 500 hours the S
intensities of the lines were restored near to their original JK{
values, At the same time the intensity of the background
decreased. These results were interpreted as meaning that
" lattice defects developed during cold working are healed after a
time and that the distortion is therefore relaxed., The data were
analysed and it was. shown that the curves of relaxation of
distortion could be explained by two independently ocecurring .
‘processes, The first of these processes takes place at a constant
rate, and is completed in 940 and 1480 hours for aluminium and
copper respectively, The second process takes place intensively
pt first and then the rate sharply decreasés. This process 'is
almost complate after 100 -and 200 hours for aluminium and copper
respectively. ,Hardness measurements confirmed that relaxation
takes place with time., The results of studies of relaxation by
hardness measurements will be the subject of a separate report,
There are 5 figures and 13 references: 7 Soviet (two of them
Russian translations. from non-Soviet publications) and 6 non-Soviet.
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‘The four most recent English language references read as follows:

. Relaxation of distortions in the .;.

Ref.1l: D. Bowen, R.R. Eggelston and R.H. Kropschot.
Appl. Phys., 1952, Vol.23, 630.
Ref, 5 E. Warren and B.L, Averbach, .
Appl. Phys., 1949, vol.20, 1066;
s5. Weiss and I.R, Slark.
J. Appl. Phys., 1952, Vol.23, 1379,
D. Michell and E. Lowegrove, ' '
: Phil. Mag., 1960, Vol.5, No.53, 499,
Ref.7: F.R.L. Schoening and N, I. van Niekerk.
' Acta met., 1955, Vol.3, No.1l, 10.
Ref.1%: M.S., Paterson, ;
: J. Appl. Phys., 1952, Vol, 23, No,8, 8o5.

. ASSOCTATION: Institut mashinovedeniya AN SSSR
: (Institute of Science of Machines, AS USSR)

. SUBMITTED: January 11, 1961
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AUTHORS: Gal'perin, M.Ya., Rovinskiy, B.M. and Sinayskiy, V.M.
(Moscow) - - v
- TITLE: On the influence of,prelimihary tehsile plastic

deformation on the fatigue strength of steel

PERIODICAL: Akademiyé nauk SSSR, Izvestiya. Otdelehiyé tekhni -~
. cheskikh nauk, Mekhanika'i_mashinostroyeniye. 1961,
No.3, pp.161-162 T

TEXT: Most authors mention only an increase in the fatigue
strength as a result of increasing work hardening produced by
applying tension. N. I, Chernyak (Ref.l: "Fatigue strength of
preliminarily stretched steel'; Symposium Tr, In-ta stroitel‘noy
mekhaniki AN UkrSSR., 1953) found that a small amount of plastic
deformation by tension does not increase but lowers the fatigue

of steel, For &P = 1,0-2.0% a minimum fatigue strength is reached,
then the fatigue strength increases and for £7="12% it reaches
‘a value corresponding to that of undeformed steel. The work
described in this paper was carried out for the purpose of ){

Card 1/§ -r
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‘On the influence of preliminary .., S/l79/61/000/003/014/016
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determining the relation between the magnitude of oriented
residual microstresses occurring during piastic deformafion in
tension and the ‘drop in the fatigue limit, Medium carbon steel; -
Steel 45, of "25 wm diameter was used in the tests, the mechanical
charazteristics of which were as follows: ' o

105 = 39,8 kg/m@zq Oy = 66§0 kg/mm2 ' /K

O5 = 22.2%, W = 4.89%, s = 9.1 kgM/em?, H_ = 152

Several batches or specimens, 12 in each batch, were produced,
The shape of the specimens was such that the same specimens could
be used,without further machining,foc the fatigue tests, The
gauge length was 22f mm, the 20 mm leng central section of which
-had a diameter of 8 mm, Fig.l, After machining to the desired:
size and surface quality the specimens were annealed in vacueo

at 780°C for two hours and then allowed to cool together with the
furnace, Following that, they were stretched at a rate of

2 mm/min within-a range of 0 to 10%. For the gauge length the
Card 2/5 '
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to an inctrease in the fatigue strength, - The obtained results
confirm ihe assumption of the decisive rocle of residual

oriented microsiresses on the fatigue strength, This is in good
agreement with data published earlier by the ‘authors (Ref,6:

- Izv AN SSSR, OTN. Mekhanika i mashinostroyeniye, 1961, No.2) on
the reiation be<ween oriented microstresses and the residual
plastic deformation, However, 1t is nct as Yet possible to
propcse a simple mechanizal model of the'phenomenon'since the
.magnitude of the oriented microstresses is much greater than the
drop in the fatigue limit,  There are 2 figures and 6 Soviet
referenczes, ’ o

ASSOCIATION Institut mashinovedeniya AN SSSR : f
{(Inszitute of Machine Science AS USSR}

SUBMITTED: January 18, 1961
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PHASE I BOOK EXPLOITATION sov /4229

Mad.orskiy,r‘iakbv Yudovich, and Efraim Vol'fovich Rovinskdy

v

" Peoriya aviatsionnykh dvigateley, chast! 1:  Osnovy termodinamiki i gazovoy dfnamiki
(Theory .of Aircraft Engines, Pt. 1: Fundamentals of Thermodynamics and Gas

Dynamics) Moscow, Voyenizdat, 1960. 211 p. No. of coples printed not given.

Ed.: M.S. Pisarev, ’Engineer-Coblonel of Supplies; Tech, Ed.: T.F. ‘Myasnikova,

PURPOSE: This book 1s intended as & textbook for students at technical eviation
schools. It may also be useful to the flyilng and technical personnel of the
yvs (Air Forces), GVF (Civil Air Fleet), and DOSAAF. (A11-Union Voluntery Society

" for the Promotion of the Army, Air Forces, and Navy), and to other readers -
interested in the theory of jet englnes. - . ’

COVERAGE: This volume constitutes the first part of a 2-part work on the theory of

aircraft engines, Part I presents the fundementals of thermodynamics and gas B

dynamics; Part II will discuss the theory of jet engines, Chapters I, III, and
IV were written by E.V. Rovinskiy; Chapters II, V, VI, VII, end VIII by Ya. Yo,
Madorskiy. A section on possible atomic aircraft engines is included in the ‘

Cara~1/6 »
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Theory of Aircraft Engines (Cont.) ' 80V/4229

general discussion of aircraft engines, The authors thank Docent Yu.M, Mayzel',

Candidate of Technical Sciences, The work of G.I. Petrov and Ye, P, Ukhov

is referred to in the ‘discussion of skock waves and diffuser design, There are
13 Soviet references, '

TABLE OF CONTENTS:

Preface

Ch, I. General Information on Aircraft Engines
Concept of thermal engines
Types of alrcraft engines
Classification of Jet engines
Thrust, - Specific Jet-engine parameters

 Gunpowder rocket engines (PRD)

Liquid-fuel rocket engines (ZhRD)
Ramjet engines (FVRD)
Turbojet engines (TRD)
Turboprop englnes (TVD)
Atomlic sircraft engines
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'ROVINSKIY, B,M.; KOSTYUKOVA, Ye.P.

Some avrclications of the g:‘aphié analysis method of determining
“lattice parameters. Kristallografiia 8 no.2:264-268 Mr-Ap '63.
' : (MIRA 17:8) ’
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ACCESSION NR: ARWOW2235

GOURCE: . Ref. zh, Hekhdniku. Abs 6V6h0

AUTHOR: Rovinakiy. B. My Lyuttgau' V. G.

TITLE: Certain results of study of stress relaxation in motala and alloye

~CITED SOURCE:~,Sb.‘Re1nkauta. yavleniya v met. i splavakh. H.. Hetallurgizdat,
1963, 275-289 ‘ . : B ‘

TOPIC TAGS: strecss reluxation. metal, ulloj, relaxation curve. reverae x ray
method deformation, elastic deformation )

P
TRANSLATION: Deacribes new methods of obtaining relaxation curves by measurements’
of transverse deformation of a test piece whose initial longitudinal deformation ‘
remains constant, and a reverse x-ray method of transverse elastic- deformation of
lattice (at room and elevated temperatures). The latter is an adequate method
of load measurement, necessary for maintaining given initial deformation with
“gtrict constant longitudinal deformation of test plece. Analyzea the relaxation
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ACCESSION NR: ARLOL223S

curve equation and considers structural changes in metal during stress relaxation..

1 The x-ray method shows that,in the process of stress relaxation,structure per-

fection of reflecting crystallites decreases and coherent constraint in them is

disturbed. - Simultaneously there occurs a turn of grains and their mutual displace-

ment. Thus, basic mechanism of stress relaxation in metal (at room temperature)

is elasto-plastic, a shear mechanism. Stress relaxation is noticeably influenced

by magnitude of grain, degree of preliminary plastic flow, content of impurities,

test temperature, distortion of lattice,and level of constraining forces. Hardnese o

i of HB metal, similar to relaxation stability, is determined, on the one hand, e

: by- substructure and, on the other, by constraining forces-and distortions of lat- - .

“~tice. Therefore, among these mechanical characteristice a correlation 13 obeerved.;;;_
Bibliography: l} references . : RN

! sup copE: MM, AS . ENCL: 00
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ROVINSKIY, B.M.; RYBAKOVA, L.M.
Width of the diffraction lines on X-ray patterns of strain-

hardened metals, Fiz. met. i metalloved. 19 no.4:596-601
Ap '65. » (MIRA 18:5)

1. Institut mashinovedeniya, Moskva.
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ABSTRACT: /IThe stability of fatlgue defects in metals was studied on both allm:l.mm’;‘ ,
and coppefy specimens, = The astudy supplements the results of an earlier investigation |
by B. M. Rovinskiy and V., G. Lyutsau (FMM, 1961, 12, 305). The work was carried .
out by measuring the change in x-ray scatt__eri.n%l}:y the metal specimens in the fa- ..
tigued and relaxed atate. The effect of aginglon the plasticity and durability of
cyclically deformed copper was also studied. The experimental data obtained in -
this part of the investigation were treated after the method of N. N. Davidenkov
and G. T. Nazarenko (ZhTF, 1953, 23, 741). The experimental results are presented
graphically (see Fig. 1). It was Tound that the intensity of ‘scattered x-rays is
notably dependent on deformation of the crystal lattice (caused by the cyclical

" deformations) and on aging (connected with the relaxation of the deformed crystal
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Fig. 1. Integral intensity of the Debye | srantaoq I 1 0]
line (400) of cyclically deformed copper .=  .i.. - ' S I O |
as a function of aging period. Solid- 7 120 . S s L4 Rl
dots represent the relative scattered - i b SN : S
intensity for the specimens in the initial [ - aar‘w”’ : - : i
. o - Y T - ] BE
state., 1 - 10’ cycles Oﬂmax 10 kg/mmz, [ w0, |
2 - 10% cycles O = 16 kg/m’; aging weloo .. Tmey hoprs | T .5

_temperature — 80C.

lattice). The authors conclude that the wacancy and micropore defects heal with

time, provided that the latter are smaller than A (critical), that vacancies are
" precipitated on pores and cracks in excesa of A (critical), and that a general
" coagulation of micropores smaller than A (critical) takes place in the aged :

specimens, Orig. art, has: 4 graphs, ' i
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