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Study of the Influence of Preliminary Deformation in the Cold .

State on Creep T ' ‘ . B SR
inter-atomic bonds in the crystal lattice, Thereby, it ‘
is necessary to take into comsideration that conservation .
of a structure which ensures a high strength at elevated
temperatures also depends on the strength of the inter- - &
atonic bonds, The creep speed of specimens hardened by '
deformation in the cold state and not preliminarily e
stabilised increases sharply in the temperature range - -
where recrystallisation occurs, Thereby, the stage: . =~ -
with a steady state creep speed shifts towards longer -
time durations, Under the simultaneous effects of EREDEE
temperature and stresses, softening of preliminarily. =
deformed specimens is more intensive than solely as . a‘
result of elevated temperatures. There are 5 figures, -

4 tables and 6 references, 3 of which are Soviet, 3 English,
ASSCCIATION: TsNIIchermet ' ' : L
- SUBMITTED: December 17, 1956 -

~ Card 3/3 L. A1loys--Deformation 2. Alloys--Creep 3. Mioam
: ' . Heat treatment 4. Alloys--Test results =~ .~
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~ AUTHORS : Rozenberg, V, }. ana Gradova, I, v, |

- PITLE: Phenomena Associated with Grain Boundaries in the Case .
R of High~Temperaturé'Deformation.of a'Solidfsolutionvpf :
Titanium in Nickel,(YaVleniya,'svyazannyye*s granitsami -
zeren pri vysokqtémperaturnoy deformatsiinverdoso[;%,wi

PERIODICAL: FiZik§ Metallov'i Metallovedeniye, 1958, Vol 5 Nro4,
| PP 765-767 (USSR) S
- ABSTRACT: Data'arefgivenlrelating to the displacement of grain'. - -
. ~boundaries in solid solutions of titanium in;nickelfﬂl*f‘f
containing 3.6% Ti, ‘The stretching of the specimens was -
effected in vacuug at 700 or 900 C after preliminaryA:f"_ e
annealing at 1200°C for 2 to 3 hours, The micro—structure“
Photos, Figs 1 and 2, show the displacegent.of»the.grain1 ,
~ boundary in a sgecimen stretcred at 700 C by means of a R
load of 8 kg/mm< The displacement of the bent boundarygj~
on-which the observations were  carried out, took plzce

Card 1/4 energy or the'grainsbut’thedifférence’invthe'elaétici
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Phenomena Associated with Grain Boundaries in the Case of High'
Temperature Deformation of a Solid Solution of Titanium in ..o
Nickel ' ' R T
energy of each of the grains, 'Fig 3 shows the case . of -
displacement of boundaries which isvaccompanied'by‘gheva.
formation of Sliding lines in the specimen (Ni, 600°C,"
0 = 3.5 kg/mm=), * At a higher test temperature bthe - ST
‘displacement of boundaries can be so large that in = -
~individual cases it is possible to observe a gradual
cessation of the grain, It can be seen from Fig, 4 - .
how an initially large grain is gradually "eaten up" by
its neighbours, . The photographs depict individual @ .
stages of the displacement, ~It can be seen clearly that
this takes place with breaks: each break corresponds -
- %o a certain position of the boundary, ~The observed -
change in the structure can'also be explained by the .
displacement of the grains relative to each other. : Such
a displacement should bring about a buckling of individual
grains which, under the microscope, can be seen as the - -
, srowth of one grain at the expense of - another (this was
' pointed out by E. S. Yakovleva), Three photographs are
Card 2/4 reproduced in Fig 4 and it can be stated that the .~
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Phenomena Associated with Grain Boundaries in the Case of High -
Temperature Deformation of a Solid Solution of Titanium in S
Nickel - ,

observed picture is due mainly to.the growth of one
grain at the expense of the other and not to buckling,
This view seems to be supported by the conservation of _
traces of original boundaries at %he individual stages .
of growth and also by the DOossibility of simultaneous
focussing of all grains during observation with a B
microscope and a magnification of 200 times, It is known .
that the grain growth in the case of selective R,
Trecrystallisation is stimulated by the difference between o
the surface energies of the conjugate grains, Selective
‘Tenrystallisation can take place at a sufficiently high . §
temperature when the mobility of the atoms becomes high
enough Since .on the one hand, prior to applying o
tensile stresses, the specimens were annealed at 1200°C
and on the other hand, cases were observed of displace-
ment of the boundaries which lead to an increase in the -
e grain surface, the assu=ption can be expressed that irc
Card . 3/4 - +the here described cases the state of minimum free energy
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Phenomena Associated with Grain Boundaries in the Case of High
Temperature peformation of a Sclid golution of Pitanium in
Nickel o : o , :
4o which the system tends during stretching is not bases .
on -achieving the mininum surface -energy but on . R
redistributing the alastic energy between'the grains. -
The total magnitude of the elastic energy is determined*»”
- by the magnitude of the applied stress. , L
Phere are 4 figures. .. - R
(Note: This'is a complete traﬂslatibnvexcept for the =
E introductory paragraph) ‘ o 1 L
 ASSOCTIATION: Institub netallovedeniya 1 fiziki wetallov PENIICHM
: " (Institute of liebaliograpay “and Metal Physics . S
: TSNITChH ) ' T e
_ SUBMITTED: May 7, 1957 -
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AUTHORS: Kaminskiy, E.Z. and Rozenberg, VoM. ‘ IRt
TITIE: Study of the Influence of Dissolved Carbon on the Lo
S "~ Resryshtallisation and the Long-—-duration Strength of an™ =
Iron-Nickel-Manganese Solid Solution (Izucheniye. vliyaniya-
rastvorennogo uglercda na rekristallizatsiyu i dlitel’nuyu
proghnost’ zhelezonikel'margantsevogo' tverdogc rastvora)

PERTODICAL: Fizika Metallov 1 iletallovedeniye, 1958, Vol 6, - -
* Nr 6, pp 1036 ~ 1059 (USSR) o -

ABS?RACT: "In the work described in this paper, the aunthors determined
" the temperabure cf the beginning of recrystallisationngmiv
Vtheyrinvestigated the dependence cf the long~duration ' :
strength of nickal-manganese steels on the concentraition
of the dissclved cartcn, the temperature and the stresses.
In the investigated steels, the carbon was in the dissclved:
otate and not in the form of carbides. All the investigated
steels were austenitic and their compositions were as”
follows: ' : ’ R
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. 8tudy of the Influence of Dissolved Carbon on-the_Recrystallisation .

~and the Long-duration Strenghth of an Ircn-Nickel-lManganese Solid * :
~ Solution ' . : - R N
: Melt C Mo Ni Fe Heat Treat- Grain size,
Nr % % % % ment after : ball
_ B . forging '
588 0.05 8.7 19,03 mst 1125 %0-2.5 hrs 6-5
289 0.47 9.5 15.00 " 1100 %2 " SR
s450 0.95 10 15.00 * 1100 g-1.5 " 65 . ..

- e e

To exclude the influence of the grain size, each series .. .
of specimens Was subjected to a heat treatment such that
the grain size Wwas the same in all cases (see;table'ab0ve); e
TO‘eliminate_oxidation,,specimens were tested in ..o
argen atmosphere. The initial crystallisation temperature;f_
wae determined by the X-ray method after deformation of = .

the specimens by 60%. In,Figure'ld;the dependence is. =
graphed of the temperature of the initial-crystallisatidn,'“

of steels on the:concentration~0ficarbonlinzthe'501idJi"~

‘solution. In Figure 2. the dePendence is ‘grghed Of,the‘1

, long~duration strength of steels en_the'concentration’of :
. Card2/% carbon in the solid solution and on the test.temperatures* -

$ ', e T TR > 5 ':- St iR y7E a5 A B S e, S R R e R R R ROy S R e U ey
LE2S, AR IR ERIFTE B R ST g T AI.AM 2% FE] = - AS : 5 = —- 23 W SRR
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Study of the Influence of Di
-~ and the Long-
Solution ,

: In Figure 3, the depsndence
strength of one skeel on

following conc

carbon into iron-pickel-mangane
tallisatio
n reduces
~the effscts o
selid so

strength at re

the initial re<rys
that the dissolved carbon.
golid soluticn o
Vcarbon'dissolved in the
‘increase in the breaking
mation speeds and a desre
low deformation speedss
higher will be the def
of the carben-free sol
3)  the hers describ
due to. a decrease
, solid solution..
. ' references..
ASSOCTATION: ~*RSNIICRM

. ;  %ggﬂg;%gng . May 6, 1957
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crmation speeds \
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ad influence of the © :
in the strength ©
and -an increase 10 the distortion ©
There are 3 figures,

S0V/126-6-6-11/25 |
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the resistance ©
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£ the interatomic bonds
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5 R S0V/180-59-2-9/3% ERARE ENRD
Minkina Ye;A.,'PreobrazhenskaYa, N.V., and.Rozenberg5V;M."_
: (Mosdows : R o o —
TITLE: Study of the Deformation of Nickel During Creep R s
~ (Izucheniye deformatsii nikelya pri polzuchesti) L
Akademii Nauk SSSR, Otdeleniye tekhniches_kil\’h‘ :
55 (USSR)

AUTHORS:

S

~ PERIODICAL: Izvestiya ( _ :
nauk, Metallurgiya’i‘topliV05 1959,Nr 2, PP 48-

ABSTRACT: V.M. Rozenberg and L.V. Gradova (Ref 1) and. SR S
: V.M.'ROZenberg’(Ref'Z) have previously shown that the L
effects found to occur in'metals_and'alloys during creep. .
are applicable to the'particular case of nickel;,gln the
resent work the deformation;of grains_and that;due;to-,'
relative displacement of grains were investigated. he
nickel used contained 0.05% C, 0.04% Mn, O 006% S,
0.006% P, 0.08% Ti, 0.23% Fe and’ traces of Al e
made by the FEOTRI

Qualitative estimates,of,deformatiQn,were‘
‘Extension of flat test

method of McLean (Refs 3,%) .« el flat ¢ el
pieces with surfaces prepared foriobservation~was'carrled o
' - - The measured. -

out in a vacuum 1nstallation 0-3 mm Hg).
’ along sS1lip planes,and grain

: f slip jines and grain . S
tabulated, together with calculated VQlues: o
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Study of the Deformation of Nickel During Creep. - - B
of the deformation. The measurements were carried out
at %00, 600, 675, 700 and 800 OC, with stress values of .
13 - 2'kg/mm2. Figs 1, 2 and 3 show the average value of
displacement along visible slip planes, number‘of,s}lp’ l'
lines and value of displacement along grain boundarles,‘_t‘i
respectively, as functions of time»(hours)ffor.h00~and._> o
800 oC and stresses of 13 and & k%/mm2 r9Spect;ve;¥, are .
shown in Fig 4. From the slope of the line (Fig 9) of . -
logarithm of time to attain avgiven_diSplacement‘valge,_’.
versus reciprocal of absolute temperature aniactlvagéon‘.,~
energy for inter-grain displacement for 600 to 800 . of i
and a stress of 4 kg/mm2 of 36 k.cal/mol was calculategé,y
Figs 6 and 7 show families of curves, for 400 and 862.; s
respectively, of total elongation gnd}those.due to slip .
within grains and at grain boundaries Vs. time for - =
various stresses, Fig 8 shows the difference between . .- -
the total deformation and that accountable to these two -
offects velated to total deformation as functioms of ..
time for 400 and 800 ©C. The relation between displace- .

.

| | ‘ i i rmation for -
ment along grain boundaries and graln deforma L Tor -
Card 2/3 yice two temperatures and various stresses is showm in .

#2 BB AR ) B S A A R e e e A e e, I e e B N S N e S R R B e R
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S0V/180-59-2-9/3%
' Study of the Deformation of Nickel During Creep

Fig 9 to be linear. Figs 10 and 11 show photomicrographs
of the niclel deformed under various conditions. The ..
work showed that in the first stage of creepxgeformablqnzi,
of grains on account of visible sliprliqu’thes place;by3¢
way of increasing displacement along slip planeskgnd -
multiplication of these planes; in ‘the second stage
multiplication of slip lines is the'maln factor.
Deformation due to grain-boundary displacement occurs . = . -
throughout the creep time and plays an increasing part at
higher temperatures and lower siresses. Certain. S
boundaries can, depending on condltlons,_e;ther hinder oT ..
stimulate deformation in grains. In gddltlgn'to displace- .
ment processes associated with slip lines visible under a
microscope and with grain boundaries, displacement occurs
- through microscopically invisible slip,lines,gnd;crack N
s3 formation. There are 1l figures, 1 table and 16 references;
Card 3/3 5 of which are Soviet and 11 English. : R
SUBMITTED: December 6, 1958
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'~ ROZENBERG, V.M. | |
T ommsetton tions along
deformations and disloce
. p of nickel. Issl.po zharopr.splav.

(MIRL 13:5)

- (Dislocations in crystals)
(Nickal--Metallography)

Connection betvween grgi

pboundaries during the cree

4:58-63 '59.
(Metal crystals)
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e i . .50V/126. —-7-5-15/25
-AUTHORS: Rozenberg, V. M. '~ and Gradova, Lo V. -~ .
. . - ;_A_'_’____,__._‘.,.—_ﬁ-l - - . L . A

- TITLEs: Changes in the Structure of Nickel and Solid Solutions of -
P ~ Titenium in Nickel During High Temperature Deformation .-

(Izmeneniye struktury nikelya i tverdykh rastyoroy titans ¥

nikele pri,vysokotempbraturnoy,deformatsii)i : ST R

PERIODICAL: Fizika metallov i me’téliqi’edeniye; Vol 75 Nr 5, pp 72’2;-731
o (+ 1 plate) (UssR) 9789 : : A : e ’

ABSTRAGT:E;%Mspaper-thQ naturo;of‘structuralvohangoa,in nickel and
© . solid solutions.of titanium in nickel during deformaticn av.
‘high temperatures (700 and “900°G) . were studied. . The -
composition of the materials studied 1s shown in Table 1.
" In order to obtain uniform grain size of " 0,2-003.mm - the .
alloys were initially snnealed at 1200°C . (the alloy mo.
134 for 1 hour, no,136 for 2 hours and no.137 :for 3 howra).
The load was?selected»soithat{fraoture‘should oocur afler &
few tens of hours. That“defcrmation'atfwhich failurs ooourred
after a few hours 1s called rapid, and that at which it DI
‘occurred after a feow tens of hours slow. The specimens were
pulled ‘in a vacuum apparatus. . In Table 2 the conditlons -
under ‘which the specimens were pulled, and the essentinl .
‘test results, are shown. _The_niokal»gpecimenino,laifl S
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- Changes in the Structure of Nickel end Solid SolutiOnshof:Titaniumfin;v-

- Nickel During High Temperature.Deformation\ S ST

( the temperature for_pulling.was“'voooc, stress 5.2 kg/cmz)

can be considered as an'oxamplq'whiCh'shbws,the_ehanges_in"~,

,microstruoture,bocurring’undor the'action.qf—stresses‘which

lead tb'rapidvfracturoov?-ln Figs.l and 2'photomicrographs;

taken at variousistagea.of,atraining-of the specimens ar®
shown. Fig.3 shows the structure in the vicinity of the o
fracture. “The specimens wgra‘alSOvstudied by xfraysefi;ln‘ S
all cases a few sharp points are seen  in the X-ray photograph e
taken of an unde 4 specimen (see Fig.4). ~In Fig-5 8 -
series of X-ray p : : n, tak £ the same point

of the specimen abt of - on. A similar =
change in;microstructure;and X 1cture obtained for i
specimen no.134-1 was algo observed for'specimenfn05134=2‘7,'
(pulling temperature 700 G, stress 3.5 kg/mmg) ' po.l136=2
(700°C;, 8 kg/mm?)"and’no;15752.(700°c, 8 kg/mmé)of, In the

deformation under the influence of stress which leads to

 fracture after a few tens of hours, the change of micro-

-~ ‘structure differs from the above[ohangesfand_is_noticeably - i
independent of'théfpulling\temperaturés‘usod}nlthélexporimentso”
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~ Changes in the gtructure of Nickel and Solid Solutions % pitentwm in
"Nickel During High -i'_rebmperatu.xfe’De»formatj.‘o»n_» I S
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As an example, the deformation Of:'specimenjno.sls'?eg L
(N1 + 6.5% Ti) at  900°C  and. tress of. 2 kg/mm®, is..
discuasedo. Th Figs.6, 7 and g8 the microstructure of a
specimen after & 49 deformation and fracture is shown. .o ¢
Sub=-grains appear not only in grains in which ,1ntde'nse?slippage'
has occurred put also in those in which only perely noticeable

signs of slip ‘are evident.  When the sub-gralns are notlceabls
in the slip lines it can be seen that there is a’ def inlte oen-=
rection between the direction of the slip lines and the fgube
graing: the long ‘side of the _1atter,-13'.»perpendicular to the - -
slip linea (see Figs.9, 10 and 11). In.slow deformation -

“the: appearance of X-ray photographs taken of. the specimens

also changes.. *In__Fi’g;l?.:portions;of X-ray photographs taken

of the ‘specimen no,137=5 ere shown. . Phe changes 1in structure
describéd’for“3pecimen,no.l’o'7—5‘,~ tested at 9009C at & stress , -
of 2 kg/mmzﬁ :a’rejalso‘obser'véd for nickel” (900004 and 2 k% mn® )

Lo - gnd for nickel containing 3.6% T1 '(9000(}:“2"1‘8/“%45:7 700%C, .

' ,513‘/5 4 kg/mme). In Fig.1l3 a pho}:_omicrograph'of the ,spe_ciman-nools&s’?
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: 'Chﬁnges in the Structure of Nickel and Solid Solutions of Titaniuﬁ'ih ,
. Nickel During High Temperature Deformation ' - ERRUEEERES R

(nickel + 3.6% Ti) after straining by 9,5%. is shown. . -
This specimen was deformed at 700°C -at a stress of 3.9
kg/mm2. At 700 and 900°G fracture of the specimen occurred
along the grain boundaries at all stresses. - As a resultof -
the above investigations the authors have arrived at the = -
following conclusionss . o : o
1. 1In the deformation of nickel and solid solutions of
titanium in nickel at high temperatures, formation of ‘slip
planes, fragmentation of grains and displacement of grains
relative tc each other cean be observed. . . SRR S
2. The fragmentation of grains in 510W‘d9f0rmation'at'high‘ .

. temperatures does not appear %o be -the primaryjdirect'breaking'

" down process of the original grain. It is assoclated with -
the preliminary‘non-uniform'deformation‘of‘the,latter;,léading :
to local bending of the erystal.  The observable fragmentation

Do is a particular case of polygonization occurring under the s
. Card r'simultan90u3~aet10n of temperature and deformation.  In the
region 700-90090 "~ the possibility’of_fragmentation’ia‘deter=
mined essentialily by the rate of deformation. ' R et
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: : 50V/126- —=7~5-15/25
 Changes in the Structure of Nickel and Solid Solutions of T4tanium in
. Nickel During High Temperature Deformation S RERR

3. TIn the process of alloylng nickel with titanium fragment-.
ation of %the grains occurs at lower deformation ratea than lu
" pure nickel. ' ‘ . B Lo
4. The frasture cf specimens tested at 700 and 900°G is

Gard intercrystaiiine in nature. v Co .
5/5 There are 14 figures, 2 tables and. 15 references, of which -~ .

4 are Soviet, 10 English and 1 Swiss
- ASSOCIATION: Institut metallovedeniya 1 fiziki metallov. TSNIIChM =
I (Institute of Metallurgy and Physics of Metals aTsNJ:_IQhM)}f;f*_-; i

© SUBMITTED: January 20, 1958
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AUTHORS: = Neymark, V.Ye. and Rozenberg L
TITLE: - Influence of Boron on Recrystalllzatlon of Slllcon Iron

PERTODICAL: Fizika metallov i metallovedenlye, 1959, Vol 8, Nr 2,
o PP 31& - 316 (USSR) ,

ABSTRACT: The authors have studied the 1nfluence of boron on" the -
kinetics of the recrystallization of an iron-silicon
“alloy with 3% Si, 0.03% C, 0.2% Mn, O. 0l% P and O,
0.003, 0.005 or 0.01% B. X-ray methods were used to
investigate the cold-rolled (60% reduction) metal.' ° .
Figure 1 shows the relation between. temperature and time §
for the start of recrystall:.zatlon- the dependence of
the-data on boron concentration is shown in Figure 2.
The activation energy rises contlnuously with 1ncrea51ng
boron concentration. For the 0. 01% B alloy the. o
activation energy rises with decreasing temperature :
of the start of recrystalllzatlow an effect ‘similar
i s to one observed by Rozenberg with E. Z. Kaminskiy (Ref ' 2)
+ R N _ and the authors suggest that thls should be studled :
Cardl/2 further. : S
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o Influence of Boron on Recrystalllzatlon of Slllcon Iron o

There are 2 figures and 2 Soviet xeferences.

~ SUBMITTED: October 16, 1958

Card 2/2
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| | sov/32-25-1-23/51
Rozenherg, V. M- KRS SRR

Evaluation of the Cdntribubioh of Grain Bouhdafies inythe'  3
General Deformetion :on Creeping (Otsenka vklada granits zerern
v obshchuyu deformatsiyu pri polzuchesti T
zavodskaya Laboratoriya,‘1959, Vol 25; Nr 1,

pp 53 - 57 (USSR)

Slow deformations taking place at
a grain displacementr(with respec
ature increase and decrease in
an increase in the relative d
to the grain boundaries,;The‘formation of‘a‘lattice:(,by‘ PR
abrasion) permits a quantitativ
in connection with the grain boundaries (Ref 1
of a schematic represéntation of a microstructure with®
division lines (Fig:
plained. and -the respe
stated that the metho
inaccurate. To avoid the

nigh temperatures effect .. -
t to. one another). TempeTr— ..
stress usually bring about 7
eformation share;With.reépect,‘j"'

e evaluation of’the‘deformaiion, N
). On the basis -

1) the deformation determinaﬁionbis;ex-”-d
ctive calculations are;given.,ItTiS‘j~L"
d has a few défioiencies;andAistalso R
se disadvantages thé-factvis‘madébQi -

CIA-RDP86-00513R001445610013-6"




"APPROVED FOR RELEASE:
&mammmmi;&gﬁi@?t CIA-RDP86-00513R001445610013-6
) B A Bt 2 SHSNERLIE LE S - R

Tl e e & i

Fiaid]

 Evaluation of the Contribution of Grain Boundaries in- -SQV/5252541—23/51
" the General Deformatilon on Creeping : : " ST
sse of that the grains do not displace only lengthwife. A
schematic representation showe (Fig 4) that the vector of .
"displacement can be divided into three components. Two of
them are on the plane of the sample gurface. and the third
one is perpendicular with reczpect to the plane. The size of
the vertical component cen be nessured by an interferometer
according to Linnik (Ref 4), by the displacement of the . ..~
interference waves at the grain boundaries. Vertical displace- -
ments of the magnitude of 0.03-0.05 p can thus be determined
 without the formation of calibration lattices. Calculation
examples, as well as a diagram of nickel creeping at 8009 ‘and
of ‘a stress of 2 kg/mm2 (Fig 7) are given. A microscope of - !
the UII-4 type was ‘used. There are 7 figures and 8 references,
3 of which are Soviet. ’ : : o

’ ASSOCIATION} Pgentral ' nyy nauchno—issledovatel'skiy inStitut chernoy " - ‘
' metallurgii (Central Scientific Research Institute of Ferrous -
Metallurgy) R
o Card 2/2
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ABSTRACT:

Card 1/3

S0V/53-67~4-3/7
Nadgornyy,. E. M., Osip yan, Yu. 4., Perkas) . M, -D.; *Rozenberg,
— 7

Thread- shaped Crystals With a Strength That Is Near Theoreulcal
Strength (‘Iltendnyye kristally s prochnost'yu, bll"kOJ k ' :
teoretlcheskoy) o o

~ Uspekhi flzichesklkh nauk, 1959, Vol 67,‘Hr'4, PP 625;662{[1r“

(USSR)

- .The present ‘paper glveq & survey of results obtained (eqpee1°1~

ly by papers published in Wésternperlodlcals) concerning L
the properties and the growth of the so-called "whiskers",.
i.e. thread- shapeg crystals, which, as regards aorder of - e
magnitude, are 107 times as long as thick. . The =tren0th cf,ﬂ»_
these crystals surpasses that of ordinary crystals of - the; L
‘same substance by 10 tc 100 times their amcunt and attains =~
values that are near those .calculated on the basis of the o
forces of interatomic interaction. Special interest is further
caused by investigations of electric. res’stance (espec1a17j

at low temperatures), of the domain structure of the ferro- -
magnetic erystals, as- well as of phetoelectrlc and- opt1° 1~
quantities. The prenent paper presents a clear survey of what

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610013-6"
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Thread-shaped C*ystals Wlth a Strength That Is Near Theoretical Strenath

has hltherto been achleved Part I of the paper plves detalls
(with numerous flgures) coucernlng the formatlon,orlentatlon,,
and shape of. the whlskers, breedlng by the regeneratlon of .
metals from their salts, and breeding-by means of condensatlon
- from vapors, and other methods are dscrlbed, as ‘also the’ pro- :
duction of nonmetallic whiskers; a number of photocraphc RN
. shows the shape and growth of copper- and -tin-whiskers con—
siderably enlarged (up to 9000 times). Part II contains a
very vivid description of the growth of such. crystals as well"
as data concerning:a large number of papers, which are given -
in a table covering two pages. Part III deals with experiments -
and results concerning the mechanical properties of the whiskers;
among other things,. experimental data on the deformation of
whiskers are compared -with those of ordinary crystals; the
tearing of these whiskers with as well as without previous .~ =
" plastic deformation is investigated and described in: dlagrams o
The creeping of metallic whiskers is described (also the creep-
ing resistance of whiskers is considerably greater than that i
. of ordimry crystals of the same materlal) Finally, the.
: - influence exercised by temperature and by the. dimensions of
Card 2/3 whiskers on their strength is described as also the influence - - °

SRRl b e T e L
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Thread-sfxaped Crystals With a Strerng‘th.ThatrIs Near Theoretical Stzjerng"»ch’

_exercised by surface properties.upon gtrength. Also the -
recovering of ahiskers 'is demonstrated on the basis of fig-"
ures 31 and 32 (altogether 10 photographs). Finally, other
properties of whiskers are discussed in short: (part IV). -
There are 33 figures, 5 tables, and 81 references, 6 of =
which are Soviet. : : I

VCard 3/3
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AUTHOR:  Rogzenberg, V.M, (Moscow) ' ¢ ,
TITLE: " The Relationship between-Gra:m—Boundar}) S;Lipping and

' Deformation within the Grains during Creepilg

. PERICDICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tokhnicheskikh
~ pauk, Metallurgiya i toplivo,1960,Nr 1, pp 105-110 (USSR) © -

ABSTRACT: It is a ‘well established fact that there is a close

IR rrelationship;between the grain-boundary slipping and .
deformation of grains during creep (Refs 1-3); the - el
relationship is linear an ,holdS'for*all'stages_of creeps
j.e. it is not dependent on the rate of deformation. = . ..
The linear character of this relationShip*indicates‘clearly
that under certain given,conditions,vthe process of creep -
in all its stages is determined by one mode of deformation.
However, the question whéther~grain~boundary_slippingfor
the deformation within the grains 1s paramount, remains -
still unanswered. ‘MacLean and Farmer (Ref 1) who had .~ =
investigated creep of an ageehardening'coppereberryliuml,q,~
alloy, and Martin et-al (Ref 4) who had studied creep oi)(/ -

p-brass, inferred'frOm'their’results*that deformation -

within the grains is the'gOVGrning‘proceSS, “In the
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‘The Relationship betweenAGrain—BbundaryuSlippingTandvDeformation,";vj
witnin the Crains during Creep = - o ST

' opinion of the present author these conclusions are not po
justified and he considered that more useful information .

could be obtained by Studying‘creep'at a certain constant -~
temperature'andvdetermining'thé part played by both R
grain-boundary slipping and grain deformation oma . ..
specimen in which it ‘would .be possible to vary the resis-
tance of the;grainSjto.deformation,without,changing;theiri_ oy
size or chemical composition. 1t was decided that the. o

70Fe~30N1 alloy would be most suitablezfor'this purpose.. -
This alloy. constitutes a ¥ 'solid solution with a phase-
centered cubic crystal structure; on cooling below room . /.
temperature the alloy undergoes a 7 to .c transformabiony.. .
similar to the austenite.to‘martensite transformation: -
on‘subsequent-heating'above 550 0C, an- a to vy trans- .
formation, also martensitic in character, takes place. :

, It has been shown by several workers (Refs 5-7) that the

S e T Y,~tran5formation brings about ‘fragmentation of

v the solid solution grains i ' ‘
S .2/8 2 -S0.1Q S0 :
: regions, which is accompan
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' The Relationship between Grain~Boundary.Slipping and Deformation = = -
~ within the Grains during Creep . [T R
o crystal lattice at the boundaries of these regions:ﬁ}thei, 
metal in this condition‘is'thusfcharacterized_by‘the e

presence of a large number;dfvdemarcatiOn;planes (sub-
boundaries) in the grains which;haveﬁxetained'their R R
original size. 1t has been shown, also, that the resis-- ...~
tance to creep (at 770"°C)»Of’specimensvthat have under-

gone the' ¥ -3 &. - x-;transformation.isilbwer than that

vasoer

of untransformed alloy. “Since raising ths temperature of. -~
the'preliminary,annealing-frcm 800 to 1100 ©C reduces the . -
~difference bebween;the'resistanCepto~creep.of transformed -

~and untransformed speeimen35 and since this effect-is -~

obviously associated with the number of lattice defects

due to the Y -» & =3 ¥ ,transformation;béinglreduced by a
highmtemperaturefanneal,'it*was_concluded that comparison -
of the total elongation‘inﬁcreep,w;th the elongation due . -
to grain-boundary slipping,Qmeasured on transformed and . -
‘antransformed matérial§;Would_make'it”possible to - S
determine the effect of the grain structure on the

- behaviour of the grain boundaries in creep. To make sure

APP :
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The Relationship between Grain-Boundary Slipping and Deformation. ‘ -
~ within the Grains during Creep ' o ‘ - R
that any of the observed effects were not caused by
changes in the grain boundaties :themselves, it was .
decided to carry out an additional series of tests-on
single crystal speciméns, ,The'composition of the SR
experimental alloy (prepared by vacuum melting technique) : -
was: 30% Ni, O.4% Ti, 0.15% Mn,; remainder Fe, Single o
crystals were prepared by the pulling4up'technique,»the- S
- polycrystalline specimens by the normal, mechanical ‘
treatment methods,. The single crystal test pieces were
cut from one single crystal by means of spark-machining,
care being taken to ensure that the orientation of both -
test pieces in respect to the axis of load was the same: . oy
the dimensidn,of-the'gaugeflength.ofAthese~test.pieces'was '= L
2 x 1 x 10 mm.. The dimensions of the gauge length of:the -
polyerystalline test pleces were 3x2x25 mm,  All the -
~test pieces Were;polished,_first,mechanically,jand»then‘,ﬁ
‘electrolytically in a 95% acetic anhydride plus 58
; »‘hydrochlofic_acidfmixture;@:Allqtest‘pieces were annealed '
" at 1350 °C for 2 hours and;éooled;in;the?furnace”to ri$9/

| i - [

SR OO S
o Rt K ERREN ST

SR T2l B SR SARCREeR B
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© 8/180/60/000/01/015/027

" The Relatidnshipfbétﬁeén Graiﬁ;Bounﬁéry5SlippingaﬁdDefo:mation v,' e

o within the Grains during Creep =~
01 temperature (first type of

- _E193/E135

heat treatment); paTt of the

annealed test pieces was cooled in liquid nitrogen,. R
(y <3 o transformation) and then heated to 750 ©C, held

at that temperature for 6 hours (a =2 ¥ transformation)

and cooled, in vaguum, to room temperature (second type
of heat ‘treatment). The creep tests were conducted in - ..

vacuun (10-3 mm Hg) at 700
2.5 kg/mm?; -periodically

oC under the stress of -

the tests were interrupted to -

' measurs the total deformation and (in the case of the
pPolyerystalline - Sp ecimens) the deformation due to the

- grain-boundary movement.

‘The creep curves for ‘the single

crystal specimens are reproduced in Fig 1, where curves -
a and b. relate to specimens subjected to the o

preliminary heat treatment

of the first and seconditypes,

- respectively. It will be seen that the annealed erystal :
deformed at a much slower rate than the specimen which had

.‘Ga‘rd .. undergone the ¥ =Y a =3 ¥

T o

transformation. This indicates

- ‘that shortening of the time-to-rupture and increased rate
of creep of austenite after martensitic transformation,

e o e et e e e
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. The Relationship between Grain-Boundary Slipping an DifqrmgtiohA’f ,'

' within the Grains during Creep
' The creep curves

(gg;%;szpfloo%”yérsusér;hjjfdr,«_;i“
—1B.100% versus h) for = -

pdlycfyétalline3speciﬁens; éubjeéﬁéd7tb“the preiiminary."?f'

jheat-treatment,of;the!first‘and second type, are .
2 (g%rges a and.b,;respectiVely);
=v(h)

' Eéprdduced in Fig

.7 " (microns) versus
are ‘reproduced in Fig 3.

" the
curves for the same specimens

Here again, the rate of creep of

" the annealed specimens was slower than that of the

ship:is illus

Card

APPROVED FOR RELEASE: 07/13/2001

specimens ‘that had undergone

the |y = a —) ¥ ‘trans- B

formation. : Since metallographic examination'has,failed to
reveal any intergranular cracks, it follows that the -
deformation within the grain,
‘eck = €g = er ;- the P (microns

L grated”by,the~graphs'in’Fig_h; o
" following facts have been establisheds (1) the resistance
“to creep of a solid solution that SURTRE
Ty = a e%fx'ftransformation is lower than that of the same
solution in the annealed co ’
decrease in the resistance
ip single crystals, it can

H9c§,,lisfgiven by .
- versus’ ecx relation-.
~ Thus, the

has undergone the

ndition; (2) since this

to creep haS‘been'observed"élSO
it is mainly

be assumedrthat
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: : 13111 /Ei91 -
Grain-Boundary Di :leuarant in Creep.
£ migration of 100
stage of creep and the extent of x . :
boundaries was measured microscopically (dlffe&ertlution

from movement of ene grain relative to another being os~
affected as shown schematically in Fig:3). C gep. Cury

obtained at 275, 300 and 325 OC are shown in. Fig 4, the.

gorresponding values of average displacement being gl*er
in Fig 5. Fig 6 shows these values plotted: agaﬂn:tab‘
deformation, while Fig 7 gives relations between u%c L
légarithns of the time to obtain dlep‘aremenus of 3. d :
aud 1.5 microns and the recwprnral of absolute tempers ture.
These reiations are iinear, indicating an g:tlfﬂtloa— :
energy of 18 keal/mol., Use of this velue in &he - - .
appropriate equation enables the curves of 91g+,__e;anln°
tc three differeni temperatures to be IepreSenuec‘; o »ﬁa
single curve (Fig 8). Agreament hlbﬂ;ffc data+95¥§a;?er
Shepard and Dorn (Ref 3) iz shown by ine results in ¥ig
where the value of the displacement alc

11

Y

Q} a B

1§24
iy T e e
{i,e. grzin mevenments relative to gach ther) is plotse
againszt ths angle betwesen the Qpeﬂwméun Ké?
of the woundary f on the surface; for. 3 ’
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/y 7GTUc> ' SRR 5/126/60/009/06/018/025
~ o E , Lo
» AUTHOR: Rozenberg, V.M. 073/E335 : & M
TITLE: Slow Deformationp%f Single Crystala of/iron—nlckel
: \ Solid Solution at . Elevated Temperature: ,

PERIODICALs ) F1z1ka metallov ‘i’ metallovedenlye, 1960 Vol 9 lr 6
o pp 922 - 926 (USSR) ' : S :

ABSTRACT: It was. establ1shed earlier that dependlng on the. test
- Se- work—hardenlng may lead to an increase
,' n the strengtho Spec1mens subJected o
to phase wor -har i as a’ result of Jloading over :long -
periods -at e : smperatures - (700 °C) have a lower .
strength than spec1mens which were mot subgected to phaSe>
work-hardening. ~This dlfferenCe is due to structural
transformations. leadlng to a change- in the grain propertles
‘put it can also be-due to a ch “the mechanism of -
,deformatlon, which depends on: the 1n1t1al structure of the
material. To" verify the Jatter, it 1is adVlSable to-:
1nvest1gate mlcroscoplcally the: plcture occutlng in the .
case of .creep ‘of solld—solutlon spe01menso; To eliminate
S , the influence. of grain boundaries such inv stlgatlons are
. Cardi/L best carried: out on 51ngle cryatalso~ In thé: experlmenti}///“
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.Slow Deformation of Slngle Crystals o%jén3igon—nlckel Solld Solutlon o
at Elevated Temperatures

descrlbed in this paper, an’ alloy contalnlng 30% Nl,

0.4% Ti, Oe 15% Mn,. rest Fe was used.  An alloy. of this.

composition represents a solid solutlon with a- face—a_g'
centred cubic ‘Lattice. ~On cooling the Y—aolld solution
below room temperature a. marten51trc YR transformation -
takes placen Heating of the transformed a=solid solution -
above 500 O¢ 1eads to a reverse, a2Y transformatlon, - -
which is also of the marten51tlc typeeo The 127 . trans='
formation brlngs about a fragmentatlon of the Y phase
‘crystals into numerous" : dleruptlnz -the regular
structure. at the boundarles of these areas. Such changes
in the 1ntracrysta111ne structure lead to’ property changes-
Two =pee1mens, 5°'x 1 x 10 mm, were. produced by electro=~
erosion cutting of a single: crystal, orlentatlon of ‘both
relative to. thevcen51le~stre== axis was equalu Accordlng
to analysis,: slldlng these crystala'ehou;d proceed in the

plane ~(I11) din ‘the dlgectlon : EQ_v Both specimens
Were'annealed at 1° )50 "C:fo

room temperature 1n the furnaceo

,Card2/4
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- 80890 |
, , . 8/126/60/009/06/018/025
" Slow Deformation of Single Crystals ot aEOF2{E33%cKel Solid Solution
at Elevated Temperatures . R e Sl LR
was cooled in 1iquid nitrogen and subsequently heated =
(in vacuum) to 750 °C and held at that' temperature for .
six hours, thus transforming %tfint04the y-phase. The
‘'specimens were tested at 700 ~C with-a tensile load.of
2.5 kg/mm2 in vacuum. After some stretching, the specimen .
was relieved of the load, cooled and removed from the ~ = =
vacuum chamber. The total elongation was measured and 7
the surface was subjected to metallographic investigation.
After fracture,Vthe'relief,occurring,at-thé‘surfacejof'5;
the specimens was studied,by‘meansvof“mrintérferenCej,' g
microscope and the:change in the orientation.of the crystals
relative to the tenéileAStreSslaxis‘was°determined-by
X-ray diffraction. ‘The obtained data lead to the
conclusion that the difference in the behaviour of an .
annealed specimen and a specimen which'was subjected to .
phase Work—har’dening'is not due to qualitative ‘¢hanges.
in the déformation mechanism. 'Due to:the presence of <
Card3/k- lattice defects4in,the-transfqrméd<speqimen the process

of sliding will be more intensive in it than in anneale o
specimens. o ’ RS w Y
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Slow Deformation of Single Crystals of ag7f4E2331ckel Solld Solutlonj
at Elevated Temperatures : '

There are 5 figures and 6 Soviet references.
'ASSOCIATION: Institut metallofiziki TsNIIChM

(Institute of Metal Physics, TsNIIChM)
S
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AUTHORS: . Gorelik, S.S., Kal'yanova, S.M. and Rozenberg, V.M.
‘TITLE: = Structural Changes in Aluminium With Slight Deformation

and a Subsequent Annealing W

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Voln 10,
No. 2, pp. 251 - 261

© TEXT: AV=000 aluminium containing traces. of magnesium, silicon
" and copper was used in the investigation. Deformation was
" . produced on a 5-ton press at 21 mm/min. The number of slip
“marks, the vertical component of ‘displacement in the slip marks,; 
and the vertical component of displacement of grains relative .
to one another were measured on an interference microscope by the.
method described in earlier work. (Ref. 3). The mean grain size
was also found. Migration of the grain boundaries during re-
“erystallisation was found by a method using polarised light
(Ref. 5). The critical degree of deformation using an annealing
- temperature of 400 C was. found by constructing a graph of grain
'size after annealing against degree of deformation. It was. found ..
 to be approximately 6.5%. Fig. 2 shows the influence of small
- degrees of deformation on the number of slip marks, the mean dis-
 cara 1/3 | BRSO

‘-z':
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: : E021/E335
Structural Changes in Aluminium With Slight Déformation and a.
Subsequent Annealing ’ o : :
placement in the slip marks, the mean displacement between the:
‘grains and the ratio*of'the last'twd;min descending order. This

“shows that the basic,mechani§m_of;plasticrflow, with or without
;the;critical_degree of dgformation; is the same - slip in the e
grains accompanied bY_displaCement,ofvthe grains_relative to one:

‘structural changes during annealing occur, in the main, by .

another. After deformation -less than the critical value, e
polygonisation, with a small degree of migration of boundaries

_of individual grains; stimulated by the tendency to decrease the. - -

. surface energy of a system (Figs. 3, 4), Very occasionally:

migration of the boundarj—occurs becausé of,differences.in volume"
energy of adjacent grains (Fig. 5)s After -deformation greater

- than the critical amount, annealing at Loo C,iS~accompanied1by,f-

intensive growth of individual crystallites and frontal,migratiOn’
of boundaries which is stimulated by differences in volume o
‘elastic: energy of adjacent'grains.' The rate and distance of- -
migration of boundaries is many times greater than that stimulated
by surface energy'differénceéa Intensive growth occurs after an |

‘Card. 2/3
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Structural Changes in Aluminium With Slight Deformation and a
. Subsequent Annealing

incubation period during which redistribution of the energy .

inside the grains occurs (Figs. 6-8), After deformation many

‘times greater than the critical amount, new grains arise between

the original grains at places of maximum distortion. The . .
orientation of the new4grains differs sharply from those - - ' o :
surrounding it. This occurs after an incubation period of 6 'VK
"to 30 minutes. There are 8 figures, 1 table and 7 references:

" 6 Soviet. and 1. English. ' :

~ ASSOCTATION: IsSNIIChM
- -SUBMITTED: March 19, 1960
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LEVIN, B.I.; ROZENBERG, V.M,; YAKOVLEV, P.A.; KORF, 2.G.;

KULYGIN, B.A.;
PETROV, G.I. o

| ; nd river mooring installa-
Unification of structures of sea a ;
tions, Transp. stroi. 15 10.9:39-42 S 65, (MIR4718.11)

: arstvenn oizvodstvennyy komitet po transportnomu
iirggi:gﬁzivu SSg§ %?or Levin). 2. Gosudarstvennyzei?;tit§:kov1ev
-proyektirovaniya i izyskeniya na rechnom transpor i:)& Jakor ,
Korf)e 3o Gosudarstvennyy. proyektno-konstruktorskiy i pauchuo- .
jssledovatel'skiy institui morskogo transporta (for » ygin,

Petrov),
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| ACC MR ARGOLT20 " SOURCE ~GoDE: un/ooss/és/ooo/o12/£o70/£n70
AUTHOR- Rozenberg, V. M. ~4;' o fef,[;:;:.; 7 , 12. - 4%\) i
S

e TITLE I‘1ne slipping during creep .
SOURCE: Ref. zh. Fizika, Abs. ]2E537

REF SOURCE. Sb. tr. In-t metalloved. i fiz. meta]_lov j‘_gentr. n.-1. 1n ta chernoy me-
‘tallurgii, vyp. 36, 1964, 67-76

TOPIC TAGS: creep mechanisub crystal deformation, nickel, physical diffusion

ABSTRACT: The nature of the total—deformation fraction’ (€x) whose tracks cannot’ be

observed: on the sample surfa.ce y ordinary optical microscopy wa.s investigated in
single and polycrystals of Ni. Ni. Jt is established: that ‘€. varies with the temperature
and stress in the same manner as the part of the defom¥ion due to the coarse slip | ¢
tracks. €y is I - 8 orders of magnitude larger. than the rate of deformation’ estimated| -
on the ba51s of the theory. of diffusion creep. These, and also some other data given | -
in the article, give grounds for assuming that the deformation whose tracks cannot be | -
' observed by metallographic ethods, ‘is: the result of fine slip. v. Rozenberg.- [Trans-

lation ‘of abstract] \ém : SN : o -

{t:,°°"5 F ey _

B MR
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Fine structure slip during ereep, Probl. metallcved 1 f:L:s= net no.8:
67«76 '64. e , L o o {MIRA 18='7)
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ROZENBERG V.M., inzh,
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Unification of structures for marine constz'uctiong Transp.
_stroi, 13 no,10:22-25 0 '63. © - (MIRA 172 8)
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KUGAYENKO, O.N.; ROZENBERG, V.M.; SHALIMOVA, A.V.

-Effect of initml substructure ‘on .creep and its: changes during
creep. Fiz.met.i metalloved, 15 no.4:612-615 Ap '63.
(MIRA 16 :6)
1. Institut metallofiziki TSentral'nogo nauchno-issledovatel'skogo
instituta chernoy metallurgii.
(Iron-silicon alloys—-Metaliography) (Creep of metals)
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—ROZENBERG, V.M.

Studying cresp in single mickel eryotals. Fis. mot. i metalloved. '
14 no,1:114-120 J1 '&2, (MIRA 15:7)

-1, Institut metallovedeniya i flziki metallov TSentral'nogo
nauchno—lssledovatel'skogo instituta ‘chernoy metallurgii.
) (Creep of nickel)
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ROZENEERG, V.M., kand tekhn,nauk

- T Deformations at ‘the expense of grain boundaries during metal
" creep. Probl.mstalloved.i fiz.met. no,7:93-116 '62. (mm 15:5)
v (Creep of metals)
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__QZEHBERG, V.M.

Characterlstlcs of ‘he part of deformatlon in mckel creep
" not revealed by mlcroscopy. Fiz, met. i metalloved. 13.no.6:
894-900 Je '62. , _ (MIRA 15:7)

. 1. Institut meta.lloveden.ya i lellQ. metallov TSnntral'nogo
nauchno—lssledovatel’skogo instituta chernoy metallurgu.
(Creep of nickel)
(Nickel-—Metallography)
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ROZENBERG , V.M. ; LADYCHEMMNO, K.D.

of harbor otructures. Tranop. strot. 1202 RF I
1. Glavnyy inzh. Glavnogo upravleniya po stroitel'sivu morskikh i -
rechnykh sooruzheniy Ministerstva '.transpor'_cn?go stroitel'stva SSSR

(for Rozenberg)s 2. Rukovoditel' laboratorii Vsesoyuznogo r.muchno- o
jssledovatel'skogo instituta transportnogo strq;tel'stva.I-hn;stergtvg Sl
transportnogo stroitel‘stva (for Ladychenko). :

(Hydraulic structures) (Precast concrete construction) -

’ o . o PR R
Technical specifications for carrying out end insvecting the eregt_:ugn ;

R AR S e O
TR L I e W aeD
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Elll/El3; 7
AUTNURS: Vinograd, M.I., Rozenberg, V.M., and Shapiro, M.M.
:TITLE: " Modern methods Esfrpbase anaLYEIE of steel and alloys
. SOURCE: Moscow, rqentral'nyy nauchno-issledovateltskiy 1nst1tdtv.

chernoy metallurgii. Sbornik trudov. no.2hk, 1962
Novyye,metody ispytaniy metallov. 191-203.

TEXT: Fhase analysis is important. in developing new materials’
with special properties. and in improving existing materials, “The -
“authors outline the characteristics of four ‘main.groups of methods"
“available;: me 1llo&raph1c, X-ray, ' chemical and electrochemical,
Jphysical. As examples of their application to. the solutlon of 5

“currently important problems the authors: discuss the following: - '1

“low strength of weld in tubes of type 1 X 18H 9% (1Kh18NYB) steel; e

formation of sigma-phase in high-silicon steels and alloyb, 1ead1ng3.f

to loss of ductility; = low plasticity in tensile tests on some

heats of type Az; (Kh25) steel; excessive inclusion content in

type 0 X184 9 (Ohhle9T) stcel’ estimation of inclusion content -

in high- purlty stoer. .g. type W X15 (ShKhl5); failure of steel

in ‘hot mechanical deformation.. : . . ' e
iCard 1/2 :

%&ﬁ%:“,

T e S e e
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Modern methods for phaseréna}ysis;.. E{iz;ég§g000/024/001/007

In addltlon, outside  the U. b S.R. electron mlcroscoplc
investigation of grain boundaries as well as local -X-ray spectrum
. analysis are widely used, Because methods are so numerous and N &
' ,compl1cated, teams of experts: worklng together are needed. B J
"There are 7 figures and 4 tables, : o

‘card 2/2
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|7 7200 | E193/E383
AUTHOR: R w V.M,
T ”(ngenbgrq Iy ‘
TITLE: ‘A study of creep of nickel single crystals
PERIODICAL Fizika metallov i metallovedenlye, Ve 14 no... 1, i
1962, 114k - 120 , E S S
TEX ‘ The main shortcomlng of creep tests carrled out on" :

. various degrees by the presence of grain boundaries and,
conseouently, may not be easy to interpret in terms of ba51c
laws governing the iphenomenon of creep. -This prompted the -
authors to undertake the investigation described in the present -
paper.- To ensure the same orientation and degree of purity in-

- all the test pieces, they were cut from one Ni single crystal,
prepared by the conventional pulling-out technique. The creep
tests were carried out in vacuum at 670 - 770 °C under" a stress:

varying from 350 -.1 190 g/mm .. It was found that under: the"
conditions employed the rate of steady creep ' § is

oy
'descrlbed by. : .

Card 1/ 4

Dolycrystalllne specimens is that the results may be affected tb_ﬁ;/;;
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A study of creep of s E193/E383

t = A" exp (=67 000/RT) where - is the applied stress,

o

T temperature and n = 4.4. This relationship was found to

be in good agreement with that based on Weertman's theory of
‘climb of dislocations, which means that diffusion- controlled
relaxation is the leWest of the processes determlning the rate
of steady creep. Using the Weertman equation and experimental
data obtained in the course of the present investigation, the
author derived formulae for the density of sources on dis-
locations M at a constant temperature:

(5)

and at a’ constant stress. ‘ o - 19
~exp(-38 000/T)

M = 3 x 1035'
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The values of "M were 109 - 10 cm -3 for the temperature-
. and. stress- ranges: studied. These values were in ‘good avreement .
" ‘with those calculated from data on the size of subgrains and: ’
- the degree of their misalignment, .which confirmed the valldlty
"of the equation derived by the present author. ‘Data on creep SRt
of. single crystals were correlated, in the final stage of the 5";/,_
investigation, with those obtained by WNeertman and Shahinian - St
© . (®ans. AIME, 1956, 206, 1223) on polycrystalllne specimens. The
”,fresul s “are reproduced in Fig. 6, where (¢ Texp Q/KT)/LLY, i
- °C/min.cm”® is plotted against stress . (dyne/cm”); here, -L  and -
~~LY -“denote, respectively, the size of grains and subgrains;
_the triangles and squares relating to creep of polycrystalllne R
~ specimens - at’ temperatures: indicated in the insert, the circles . :
.f'relatlng to creep of. single crystals at 670 - 730 C. - It will - -
“"be seen that this relationship is ‘similar for both’ 51ngle- ) e
- crystal and polycrystalllne materlal which indicates that the .
‘presence of grain boundaries does not give rise to the appearance
"~ of a separate. mechanism of deformation, maklng a substantlal
contribution to the total deformation in creep.i :
There are 6 figures-. , .
- card 3/4&
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ROZENBERG V M.

-—.

Determining el longation value related to sllp traces., ,Zav;lab. 28 NEi
| no,.2:219-222 ‘620 ' S : Co (MIRA 15:3) 0

4 o 1. J.bentral‘nyy nauchno-issledovatel®skiy 1nst1tut chernoy
metellurgii imeni I.P.Bardina. . , :
(Dislocations in metals)
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' : s/126/62/013/006/009/018 -
, L o _ » "~ EO021/E192 : '
- AUTHOR: “W , o
TITLE: - The nature of the part of deformation not detected in =~
 microstructure during the creep of nickel . e
 PERIODICAL: Fizika metallov i metallovedeniye, V.13, no.6, 1962, .
L : 894-900 B Co _ : Do : e
“TEXT: _ Experiments were carried out on nickel single crystals .
in order to show how much deformation was caused by visible slip 'J/
lines and how much deformation was not. connected with observable '
structural changes. Specimens (2 x 3 x 10 mm) were cut from a ///
single crystal of nickel (99.95%) with the strain axis and the '
observed surface disaligned by not more than 2-3°, - They were
heated in vacuo at 1150 °C for 6 hours and electrolytically
polished prior to test. Testing was carried out in vacuo at
- 670-770 °C with shearing stresses of ‘450 to 1190 g/mm2.
. Occasionally the specimens were unloaded, cooled, and after
removing from the apparatus, the elongation, number of slip lines
" ‘on the gauge length and height of slip lines were measured. The
total elongation was measured on a microscope and the remaining
Card 1/2 , - ' ‘ ' '
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EO21/E192 - ' o -
" measurements were carried out by an interference microscope. It

was established that not all the deformation is localised in the -
* slip lines visible under the microscope. The deformation not A;/"
v

. ‘The nature of the part of deformation...

visible under the microscope (t£x) is obtained by subtracting the
deformation due to observed slip lines (eg¢) from the total . B
deformation. TIn the investigated ranges of stress and temperature °
Ex 1s greater than €gg. Both &x and €g¢ when plotted against time L
show a period of decreasing rate of creep and then a region of
steady-state creep. For Ex, E€s¢ and Etotal: the rate of change of
deformation with time is proportional to time to the power of Lok,

' The possible rate of creep due to diffusion mechanism can be found,"
knowing the coefficient of diffusion for mnickel. It is lower than
the experimental values observed for €x by a factor of -8-9, - Thus, .
Ex is caused by crystallographic slip and.not by a diffusion '
mechanism.  There are 10 figures and 2 tables. »

- ASSOCIATION: Institut metallovedeniya # fiziki metallov TsNIIChM

: o (Institute of Science of Metals and Physics of Metals,
: TeNIIChM) o e R
. SUBMITTED: September. 20, 1961
.. card 2/2 : Lo

13
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- VOLOSHINA L. A., ROZENBERG, V.M.

Investlgating ‘the creep of aluminum bicnystals.v Fiz. met i B
metalloved. 12 no. 1 1’8 124 Jx-‘él.k Dol (MIRA 14: 8)

1, Instltut metallovedenlya i fizlkl metallov TSentral'nogo nauchno-," :
‘issledovatel’skogo instituta chernoy metallurgii, B o e
' (Aluminum crystals) (Creep of. alumlnum)
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- by : /126/02/013/003/023/099 -
/(,%é ? — . E021/E180 e

- AUTHORS: -~ Voloshina, L.A., and Rozenberg, V.M.

ivv‘TITLE: Influence of the orlentatlon of alumlnlum 51ngle
: crystals on creep

PERIODICAL: Fizika metallov i metallovedenlye, v.13, no.},ll962;;J»?
b7h-476 ST

. TEXT: . - Slngle crystals of 99. 99n alumlnlum were. prepared by -
selective recrystallization. The gauge length of the specimen )
‘was 25 mm and its diameter 6 mm. With a stress of 1164 g/mm2 at -
20 ¢, a- sample in. which a large number of slip systems ‘could -

operate deformed much less than a sample in which the. probablllty e
of slip was extremely small except in the main system. -After ten
‘hours the crystals deformed to 3.2 and 22.35% respectively. : '
At 300 ©C, with a stress of 124 g/mm2, the behaviour was reversea{ij_‘
The results confirmed that a large number of Sllp systems results e
odn strengthenlng at low temperatures and an increase in : “¥

. deformation at higher temperatures, It had been shown (Ref. 6

-'D. MacLean, Grain Boundaries in Metals (Granitsy zeren'v: . SR
metallakh), Metallurgizdat, 1960) that slip in grain boundary ¢
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Influence of the orientation of ...

regions of polycfystalline samples wa
a.face-centred cubic lattice,
Thus, at low temperatures, e
and at higher temperatures in an increase
the effect of grain size on creep '

t the idea of the '

in the case of
of slip can operate.
result in strengthening,
in deformation. - In this way,

resistance could be explained withou

behaviour"{of the boundary.
There are 3> figures.
ASSOCIATION:

SUBMITTED: July 17, 1961
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VOLOSHINA, L.A.; ROZENBERG, V, H., FINKEL'SHTEYN I, B

Connection be‘bween boundary mlgratlon and defo:matlons ,
in boundary zones during metal creep., FlZ. met 1 moetalloved.
12 no.2: 265-268 Ag 61, ‘ S (MIRA 14 9)

1. Institut metallovedeniya i fiziki metallov TSentral'nogo S
nauchno-issledovatal!skogo 1nst1tuta chernoy mntallurgli
(Crystal 1attlces) (Creep ‘of metals)
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b/032/62/028/002/024/037

B124/B101
. AUTHOR: " Rozenberg, V. M.
' TITLE; V Evaluation‘of theivalués of .elongation due to slide tracks

PERIODICAL: Zavodskayé laboratoriya, v. 28, no. 2, 1962, 219?222

TEXT: Values of elongation due to the displacement of a material in one. S
track and the number of tracks per unit length of sample yield sufficient RN
data for the calculation of elongation due to all tracks' in polycrystal- . v///
line materials and single crystals. The mean displacement of polycrystal-‘

line materials in one track can be determined by. measuring the helght of: -
the .tracks with the 1nterference mlcroscope Mn -4 (MII-4). The. mean

elongation p due to one track is D = 2.3 h V1 + Et tal’ where é% tal
. is the elongatlon of the. whole. sample. Hence, the deformatlon due to all . . |

slide tracks is given by £ st = ﬁy 100%, where n is the number of slide

tracks per unit length of the 1n1t1a1 sample. The schematic diagram shown

Vicald 1/]4//

a»"
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Evaluation of the values of elongation ... B124/B101

in Eig, 2 is used to evaluate éét’ with X,Y, and Z being a system of

orthogonalrdoordinatesrrelated to the sample. - The elongation is given by

: \/h1+h2

AL = tanA

(5), and, for small values of A, h2'= Altanf. - Hence,

A1 = n /{*;anzh - tan2B (7)- " With the optical microscope, however, the

total helght of the slide track H=nh 15 measured, the corresponding elonga-

«Ef + H2 . V LR
o and AL = B, /(ftan 2) - tan ﬁ); re-

spectlvely. A is measured-by an X-ray method. The angle § and its change
with deformation were determined using stereographic- projection (Flg. 3)
‘The-values of AL due to one slide track were calculated from Egs. (5) and:

(7) for slide on two faces of a nickel 51ngle crystal perpendicular to S
each other. The accuracy of H measurement is examined on a single crystal Lo

“of ‘nickel after 9. 1% .deformation, H1 was found to be 0. 113y which agrees"

-:';falrly well with results calculated from Eqs. (5) and (7). The method -
 “Card 2/4,,v AR

" tion beingAL—nAl, for whichAL =

ST %mam«m ST
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s/o}z, 62/C:28/00”/024/057
I‘vrlu..J:J.on of the vulueg of elongation ... 3174/n104

described can bw used for coarce- gralned materlals, with the orlentatlon F
of the individual grains being determined from X-ray data and etch pattern% o
regpectively. There are 9 flvureu, 1 table, and 5 references: ! Soviet L

- and”1 non-Soviet. The reference to the English-language publication veads
as fcllowu; k. liaddin, E. Harrison, R. Gelinas, Acta iiet., no. 4, 1 ( ,Jg).

ASSOCLATION: 'sentral! 'nyy nauchno-issledovatel'skiy 115t1tut .chernoy
metallurgii im. I. P. Bardina (Centr“l Scientific Research
Institute of Perrous Jetallurgy imeni I. ¥. Birdin)

AT 2. ‘S”}Puatlc diagram of step formatlon due to dlcn-ucc ent along tha
slip plane (p is the dlsplacement vector; 1, T, 50 and /1 are

corponents of the displacement vector)

5,,-atervograph1c pxogectlon :Lllustral;lnry the met! od uscd to deter-
mixne the angle.p.  Legend: (A) plane of observation; (B) normal o

) to ‘the sunmple uurface, (c) dlxectlon of ullp, 'D) &x1s of elonr9~_'v
}gtlon, (E) alip. plane., e , : L

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001445610013-6"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- 00513R001445610013 6

I AR et s R K R s €127 S AR T O L) A S ST LA S P A R s ol P PO T ] Q’Wwwm SHRE

ROZENBERG, V.M.
e

Evaluating the magnitude and disorientation of subgrainu occurring
during creep on the surface and inside - of. apecimens., Fiz, met, = -
i metalloved, 9 no.- 4:621—625 Ap 160, - " (MIRA 14: 5)

1, Institut metallofiziki TSentral'nogo nauchno—issledovatel'skogo
instituta chernoy metallurgii.

(Creep of metals) (Aluminum crystala)
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ROZELBERG, V.M.

, » "Effect of gubstructure on.the creep of nicke] Fiz. met,i
ST metalloved, 11 no.6: 890-909 -Je 161, (HIRJ! 14 6)

1. Instltut metellovedeniya i fiziki metallov TSentral'nogo
nauchno—lssledov‘.tel’skogo instituta chernoy metalhrgli
(Nickel--Metallography)
(Creep of nickel)

CIA-RDP86-00513R001445610013-6"
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SMIRNOV-ALYAYEV, Georgiy Aleksandrovich, prof., doktor tekhn. nauk; GASTEV,
V.A., prof., doktor tekhn, nauk. retsenzent; ROZENBERG, V.M., kando -
tekhn, nauk, red.; VASIL'YEVA, V.P., red.izd-va; SPRRANSKAYA, O.V.," .
tekhn, red. B : - S fot

[Resistance of materials to plastic deformations; engineering methods L
for designing press-working operations] Soprotivlenie materialov pla~ . . .
sticheskomu deformirovaniiu; inzhenernye metody rascheta operatsii pla-
sticheskoi obrabotki materialov. Izd.2., perer. i dop. Moskva, Mashgiz,
1961. 461 p. ' (MIRA 14:12)
(Deformations(Mechanics)) (Plasticity) (Sheet-metal work)
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0 220 g 25922 $/126/61/012/001/014/020
,.U/D— |  E193/E480
. AUTHORS: Voloshina, L.A, and RoEgghgzglvx_kL___
TITLE: - - Investigation into the creep of aluminium bi- crystals
PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.lz, No.1,
, pp.118-124 :
TEXT& The generally accepted view that the relative movement of

crystals plays an important part in deformation during creep is

based partly on the fact that grains stand up in relief on a
prelimlnarily polished surface of a specimen tested in creep.

However, it can be postulated that this effect is caused not by
crystal boundary sliding but by the fact that the adjacent crystals
are deformed in a different manner, The most convenient way of. R
checking this theory is to. conduct creep tests on specimens on which
the behaviour of any given grain boundary can be easily studied,
bi-crystal specimens being most suitable for this purpose, The
effect of temperature, applied stress and degree of misorientation.
between grains on the rate of creep and degree of deformation of

bi-crystals has been studied by several workers, The object of the
present 1nvestigation was to measure the elongation.of various parts °
'~jCard 1/7
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25022 $/126/61/012/001/014/020
Investigation into the creep. El93/E480

of an aluminium bi- crystal test piece with a- particular reference
to the grain-boundary regions and to study the ‘microstructure of
“these regions, The bi-crystal specimens were prepared from . .
AB000. [AV000) ‘grade aluminium by the usual method of: annealing the

/.~ 1lightly deformed metal, The creep test pieces (with the parallel
"portion measuring 25 x 5.x 3 mm) were cut from the blanks in such a

way that the bi-crystal boundary was inclined at 45° to the test

. plece axis. The test pieces were annealed at 600°C and

electrolytically polished, after which a set of thin scratches was
“inscribed with ‘an aluminium alloy scriber on the polished surface.,
_All creep tests were carried out at 300°C under an initial stress
of 0.2 kg/mm Each test was periodically interrupted and,
~after cooling. the test piece to- room temperature, the total
_elongation of the gauge length, the elongation of each crystal and

- .the displacement of the scratches intersecting the grain-boundary. . ..

. were measured, Metallographic and X-ray diffraction analyses of
~the specimens were also carried out. ‘Typical results are :

' reproduced in Fig.l, where the relative elongation- (%) is plotted

against time (hours) this graph was. constructed for a test piece
- whose stereographlc prOJectlon is illustrated in Fig.,2, where
: Card 2/7 .
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Investigation into the créep ... E193/E480 ' o

 continuous and broken lines relate to the first and second

‘erystals respectively; the plane of projection corresponds to the
specimen surface, the point in the centre of the projection
repreSenting normal to the specimen surface; the arrow indicates :
the direction of applied stress. The gauge length of the specimen -
was divided into 5 parts in the way shown in the insert in Fig.l.
Curve 1 in Fig.l relates to the entire gauge length (i,e. to the

part of the test piece bounded by points 1 to 6) while curves 2, 3,
-4, 5 and 6 relate to parts bounded by points 1-2, 2-3, 3-4  4-5 and
5-6 respectively. It will be seen that the rate of creep varied
considerably from one part of the test piece to another. It is
‘particularly significant that the rate of creep of the part
" containing the grain-boundary, i.e. the part bounded by points 3 -~ o
4 (curve 4), was slower than that of the adjacent parts, bounded by -
- .points 2-3 and 4-5 (curves 3 and 5 respectively). Owing to the.
‘difference in the orientation, the rate of creep of any part
belonging to the crystal bounded by. points 1-3 was slower than the
‘rate of creep of any part of the crystal bounded by points 4-6,

The results of other measurements are best summarized by;referring

to Fig.3. which shows diagrammatically the bi-crystal (a) before
Card 3.7 ) . ) - ) ) C
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| , ' ‘ 25522 S/126/61/012/001/014/020 -
‘~Investigation into the cggzp ...  E193/E480 .

- and (b) after deformation; the symbol { in Fig,3B denotes the
- grain-boundary displacement and x =1 cos a is the component of
@  resolved in the direction of applied stress, It will be seen
~ from Fig.4, where x(u) is plotted against the strain Qez_4(n)
~..of . the part of the test piece bounded by points 3-4, that x is
" by one order of magnitude smaller than ,As3 § ~and that there is. a
- definite (linear) relationship between these two parameters. By~
- the process of elimination of the possible explanations of these
facts, the present authors showed that the observed displacement of
the gralns is a result of the deformation of the grains in the grain-
boundary region and not vice wersa. This conclusion was supported ’
by the results of the next series of measurements, whose results.
- are reproduced in Fig.6, where the verticdl component of R
that is the height § of the step formed by the grain- boundary
displacement, is plotted against time (hours), blocks 1- 7 showing
* the magnitude of this component at various p01nts along the grain-
. boundary, as marked on the insert in Fig.6, It will be seen that
not only the height of the step varies along the grain-boundary
‘but that there is a point at which the grain-boundary. dlsplacement
"throughout the duration of the creep test remains smaller than at
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' 2592: s/126/61/012/opl/014/020 ..
Investigation into the creep ... : El93/E480 . L

any other point; in addltion,;the height of the step at certain s o
points of the grain-boundary decreases. with. time (see point 3. after RIS
14 hours, point 5 after 40 hours, etc), - These results, . SR
: correlated with the results of metallographic and X-ray analysis..-3v“'j,“
show conclusively that the formation of- steps “at ‘the grain—boundary S “;gg
‘during creep is not caused by. grain- —-boundary sliding (relative ERRRIRREICE R
movement of the ad jacent gralns) but is mainly a result of the ORI
difference in the degree of deformation of the crystals in the -~ - .© TN
regions adjacent to the grain—boundary. Acknowledgments are ‘made - . .
‘to the student I.B. Finkel'shteyn who participated in this work. sl 5
There are 8 figures, 1 table and 8 references: 3 Soviet and. =
5 non- -Soviet. The four most recent references to English language<;'
publications read as follows: McLean D., Farmer M,H. J. Inst, :
Metals, 1956, October; Tung S.K., Maddin R, J. Metals, 1957, 9,
No.7, Sec., 2, 905; Rhines F.N,, Borud W.,E., Kissel M,A, - - -
Trans, ASM, 1956, 48, 919; ‘Intrater J., Machlin E.,S. J.Inst, .
Metals, 1960 88, No.7, 305. Pl

ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChM
S (Institute of Metal Science and Physics of ‘Metals . . ., -
SUBMITTED: - Septenber 9, 1960 , v . TsNIIChM) ., - - T
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AUTHOR: |Rozenberg, V.M. - BO73/E333. - . o o ETRI A
FTITLE;', ‘SiBWfDeformation Bf.Singlé‘Crystalé,of/f?oglnickefl ’ ”:2- 

- \U'Solid Solution at Elevated Temperatures

PERIODICAL: Fiziké metéllbv i metallovedeniye, 1960¢fVolj9@'Nr 6; :
- pp 922 - 926 (USSR) ' ’ -

ABSTRACT: It was established earlier that depending on the test
" eonditions phase work-hardening may lead to an increase’
or to a decrease in the strength. Specimens subjected
to phase work-hardening as a result of loading over long
periods at elevated temperatures: (700 ~C) have a lower :
strength than specimens which were-not subjected to phase
_ work-hardening. - This difference is due to structural =~
transformations leading to a ¢hange in the grain properties ' -
but it can also be due to a change in the mechanism of .
deformation, Whiph;depéndsgon,the’initial'étructure of the
material. To verify the latter, it-is advisable to .
investigate'minoscopiCally the:picture_occuring in the
case of creep of solid-solution specimens. . To eliminate -
IS - the influence offgfain;boundarieswsuch'invéStigations"are
. Cardl/h jbest‘carried_odt oh*single'qrySta1s;1vInbthébéxpefimenti}///

o
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"Slow Deformation of Slngle Crystals o§3 3%gon—nlckel Solld Solutlon
at Elevated Temperatures R

“"Card2/4

described in this paper, an alloy contalnlng ZON Nl,nl"-[E
0.49% Ti, 0.15% Mn, rest Fe was used. An. ‘alloy of this .
composition represents a- solid solution w1th a face-"
centred cubic lattice. @ On cooling the Y~aolld aolutlon
below room temperature a martensitic Y=2a transformatlon o
takes place. Heating of the transformed a-solid solution
above 500 °C leads to a reverse, a2y transformation, L
which is also of the martemnsitic types. The Y3y trans~ . -7’
formation brings about a fragmentatlon of the Y-phase -
crystals into numerous. small areas, dlaruptlng the regular
structure at ‘the boundaries of these areas. Such changes
in the 1ntracrysta111ne structure lead to property changes. .
Two specimens, 2% 1.x 10 mm, were produced by electro-
erosion cutting of a single. crystal; orientation. of ‘both
relative to the ‘tensile-stress axis was equal. Accordlng
to analysis, slldlngqthese crystals should ‘proceed in the .
plane (I11) in the'direction [llQ] . Both specimens’
were annealed 'at l 5350 C.for two hours and ccoled to '

room temperature in the furnace. Then one of the apecimena B
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was cooled in llquld nltrogen and subsequently heated
(in vacuum) to 750 °C .and held at that temperature for:
six hours, thus- transformlng %t into the y-phase:- The
Specimens were tested at 700 "C with a tensile load of .

2.5 kg/mm2 in vacuum. After some stretchlng, the spec1men
was relieved of the load, cooled and removed from the
vacuum chamber.: - The total elongatlon was measured and )
the surface was subgected to metallographlc 1nvest1gatlono..“
After fracture, the relief occurring at the: surface of -
the specimens was studied by means of m]1nterference~.f
microscope and the change in the orientation of the crystals
relative to the tensile-stress axis was determlned by :
X~ray diffraction. -The obtained data lead to the
Iconclu51on that -the dlfference in the behav1our of an:
annealed specimen and a specimen which was. sub1ected to
phase work-hardening is not due to qualltatlve changes -
_ in the deformation mechanism. Due to the presence of
'Cade/Q lattice defects in the transformed apec1men ‘the. proceas:’» -
' of slldlng will be more 1nten51ve in 1t than in anneale L
apeclmenso S : : - 3///
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“AUTHORS: = Voloshina, L, A., Rozenberg, V.M. and Flnxel-ehtevn I, B o

TITLE: ‘ The connection between boundérv'mlgratlon and’

deformation in the boundary zones during the creep of
metals

f“‘PERIODICAL: Flzlka metallov i metallovedenlye, 1961 Vol.12, No, 2
s pp.265-268

TEXT: Experlments were carried out on blcrystals of alumln1um.\1
The boundar) between the crystals was at 45° to the strain axis

of the sample, A stress of 200 g/mm2 and a temperature of" 300 C-
were. used, Lines  intersecting the grain boundary were' drawn on.

the electropolished surface ‘before test, During the creep test,
the relative displacement of the lines (in the plane of
;observatlon) was measured by an interference microscope, Fig. 2
~shows (in microns) the relative displacement of the grains (c1rc1es)
and the migration of the boundary (triangles) against time (in hourﬂ.
Flg 3 shows a microphotograph of the bicrystal taken on the -
interference microscope (x280) and Fig.4 the profile of the same
sample at the grain boundary. The data show that deformation in ..
“Card: 1/4 : : : ;
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the boundary regions is not Stopped when migration of the
boundary occurs.  Thus, the alternate,relative,displacement of .
. grains and migration of boundary, as proposed in Ref .1 (Chang H.C,, .
Grant N,J, J.Metals, 1952, No.6, 619) to explain the cyclic B
ctharacter of the deformation,process in ‘the boundary regions,
~is impossible, It is proposed that the cyclic nature of the
Process is caused by alternate hardeningrand'softening, the
Sbftening in this case being connected with bouhdaryﬂmigration. v
There are 4 figures and 11 references:v5 Soviet and 6,non-Soviet.bg"
- ~The four most recent references to English language publications
read as follows: o o : '
‘Chang H.C., Grant N.J. J.Metals, 1952, No.6, 619; o R
- Rhines F,N,, Bound W.E., Kissel M.A,, Trans, ASM, 1956, 48, 919; -
Tung S,K,, Maddin R, J.Metals, 1957, 9, N7, sec.2,°905;-
McLean D, Rev, met., 1956, 53, 139, " : E

 ASSOCIATION: Institut metallovedeniya i fiziki métaliov.TsNIIChmzpf;fi' ‘
- (Institute of Science of Metals and Physics of B
S Metals ‘TsNIIChM) '
 SUBMITTED:  December 19, 1960
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[D777300 | ~ E193/E483 ,
 .AUTHOR: ' -Rozenberg, V.M,
TITLE: " The effept,of substructure on creep niqkel

.PERIODICAL: Fizika metallov i metallo?edeniye, 1961, Vol,11, No,6, SR
‘ pp.899-909 , , , - DR

TEXT: The effect of preliminary heat and mechanical treatment on =~
the rate.of creep has been quite extensively studied, Thus, for = =" "
instance, D.McLean and A.S.L.Tate (Ref.1l: Rev.met,, 1951, 48, o
No.1C. 765) showed that polygonization of aluminium grains,. S
attained by rolling and subSequent—annealing,rreduced,theirate of -+

. creep of this metal at 200°C by a factor of 200 to 5000. ~ Similar

“results were bbtalned by other. workers who; ‘however, did not .
investiga;e the elementary-processesAassqciated'With,the' IR
deformation in creep.  The object of the present investigation was
to study the effect of substructure on both intra- and inter- N
crystalline defo:mation_in creep of .-nickel, which had been selected:." . .
for this purpose because of the existence of a large body of - o
experimental evidence .on creep of this metal and on the density of. ...
sub-boundaries after‘plastic'deformation'follbw9d3by7annéaling;'7‘,'1
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Nickel of 99.9% purity with traces of Al, Si, Cu, Co and Fe was )
used in the experiments. It was established in a series of ...

~Preliminary tests that if this material isrplastically'deformed

(at room temperature) to less'thén'6%'déformation, no new. grains

are formed on subsequent heating to 800°C. ThebflatVCréepitest

Pieces used by the present author (with the gauge length measuring =
40 x 3 x 2 mm) were polished and vacuum annealed at 1150°C for - -
2 -3 hours, after which the average grain-size was 0,165 mm, They

between 0 and 6%, annealed at 800°C for 1 hour, and . :
electrolytically polished.  (In every case the average grain-size:

- of the specimen remained equal to 0.165 mm.,) The creep tests

were all carried out in vacuum at 700°C and under - -a stress of » :
2.5 kg/mm2, The tests wWere ‘interrupted Periodically and the test
Pieces, cooled to room temperature, were examined for total »

- elongation, the number of grain boundaries and slip lines on. the
~gauge length and the magnitude of displacement. of both the grain
-boundaries and the slip lines, The results are reproduced

Card 2/ 9
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graphically, " (Unless otherwise stated, the number ascribed to
curves in the diagrams quoted below denote the degree. (6,%) of the
preliminary plastic deformation offthe‘creep'test pleces,) C :
The general character of treep of -the various test pleces is shown :
in Fig.l, where the elongation (%) is plotted against time (hours),: RS
- It will be seen that with increasing degree of preliminary S
deformation the rate of creep decreased, Moreover, no transient. - - s
stage of creep was observed in specimens, preliminarily deformed '
to &3 5%, The effect of such structure on that part of
deformation whizh is revealed by slip lines is illustrated in Fig,2, ‘
where the number of slip lines per 1 c¢m of the gauge. length (n,1/cm) ;
is plotted against time, Here, in every case, n  increased B
initially and then remained constant at a level which decreased with - - ’
increasing &, In Fig.3, the displacement at the slip-lines "
(Pex,n) is plotted against time (hours). The data reproduced in
Fig.2 and 3 were used to estimate the part Played in creep of the ;
test pieces studied by coarse .slip; the.results are given in Fig.4 '
where elongation due to coarse slip (€cy %) is plotted against

time, ~and 'in Fig,5 whére»the ratio Sck/ﬁoﬁug (ecsu;'denoting thé5’
total deformation) is plotted against EoE® M, The effect of:
Card 3/9 s : i . . : . ‘
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substructure, formed as & result of preliminary mechanical and IR
thermal treatment, on the deformation. of creep test pieces due. to .
relative movement of the grains is illustrated in Fig.6, where the ]
" relative displacement of_the grains P_ (n) 1is plotted against |
" time, In Fig.7, 'gap P, (n) is plotted against eoxw (%). , B
The above data on the totaf elongation due to coarse slip- and el
elongation due to relative movement of the grains were based on the f
results of measurements, The elongation due to fine slip could not ‘
be measured because the fine slip lines could not be observed under ‘
the microscope., However, the elongation due to fine slip ‘ex  is
given by ey = eogm - (£o + €rp) and the effect of substructure . !
on this parameter is illustrated in Fig.9, where ex is plotted: :
. against time (hours); in Fig,l0, &y 1is plotted against*'sbgn(.
The results obtained were analysed in relation. to the results
-obtained by other workers and - the .following boncluSions*were' .

- reached, (1) The creep properties of nickel are profoundly affected .
by preliminary plastic deformation (in tension) followed by
annealing, since not only is the rate of creep reduced but the shape

of the creep curves is altered. The‘higher the degree of :preliminary

Card 4/9
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"deformation, the smaller is the total elongation attained duringf:Af  -
‘creep in any given time.  (2) This effect of preliminary: R
“treatment (resulting in the-development of  substructure) is i
associated with slowing down ‘of the processes' of both coarse and ' "' :
fine slip in the interior of the grains.. {3) The relative I B
_displacement of the grains which can be observed on the surface of:.7 -,
“creep test pieces is caused mainly by non-uniform deformggjpn:gg,?ﬁgej/'f
grains and not by the viscous flow along the ggaip—-bouhgia}ie‘s't BN S
“(4) The change. of the behaviour of nickel during dreep brought
about by preliminary mechanical. and thérma;/;ped{mgnt is a _
‘manifestation of the effect of the resultatit networy of o y
dislocations obstructing slip, wh%ghfﬁénstitutes the main S
" mechanism of deformation in creep.  There are 10 figures, 1 table
“and 25 references: 7 Soviet-bloc and 11 non-Soviet-blic., - The
- four most recent refg{x;en'é’ers to English language publicjtions read SN T
~as follows: Hibbard W.R., Dunn C,G. Acta met., 1956, \t, No.3, 3065 -
Dorn J.F., ASM{ 1956, 255; McLean D., Farmer M.H.,  JiInsty . .00 '

(.

: ﬂéta{i}/;956457, 85, 41; Parcer, E.R., ASM, 1956, 227 .\

._\‘ R
N
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' GORELIE, £:S.; EAL'YANOVA, S.M.; ROZEMBERG, V.M.

Strﬁcturalz changes in aluminum with wealk defbimatigz ;gci Zb?gg‘?ent’ »
: » ; . 0.2:2 -, * -
heat treatmnt. Fiz, me_t.r i metalloved. 10 n : B 1319)

institut chernoy. metallurgii. o | , .

| L tnyy nauchmo-issledovatelskiy ;
1. TSentral'nyy nauchuo-issledova (Defornations (Mechanics)) -

(Aluminum--Metallography )
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ROZENBRRG, V.M.

Slow deformation of single crystals cf iron-nickel solid golutions
at high temperatures. Fiz, met. 1 metalloved. 9 .no.6:922- 926 Je -
160, - , (MIBA 13:7)

1. Institut metallo?iziki, TSantral'nyy nauchno—issledovatel'
skoyy institut chernoy metallurgii,

"(Iron~nickel alloys--Hetallography)

(Metals a.t hig,h temperatures)
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TIMOFEYEV A V., ROZENBERG V. N

GAX-3M gravime ter wi T il S T RO L et
ro. P 93555 Tzl r.with . an electric thermostat, Geoflz (;;;Zeis 4}

(Thermostat )
ical instrument)-—Electrlc equlpment)

(Gravimeter (Geophys
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" POBORCHIY, Vscvolod Sergeyevich; ROZEN B8G, V.M., red.; FREGEu, D.P.,
red. jzd-ve;. BELOGU’{OVA I. A., tekhn. red.

(Ex cziencc in the rutomation of steum b01lers lirea vith
gas?Opgt avto: atizatsii parovykh kotlov, rabotaiushchikh na

gazoobraznon toplive. Lnnlngrad 1962. 22 p.
(MIRA 15:10)

(Boilers—-Firing) (Automatlc control) (Gas as 1ue])
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5/080/63/036/001/026/026
D204 /D307

AUTHORS;, ’otsarev,rG V. and Rozenberg, V.R.

TITLE: On- the problem of preparing bls(trlchloro—
: : - methyl)dichlorosilane-

- PERIODIChL: . ) Zhurnal prikladnoy khlmll, Ve 36 no. 1
S . : - 1963, 231 - 232 '

'TEXT . The present work is communlcatlon IV in.

the series of papers dealinp with the halogenation of al*phatic
silanes and siloxanes. Bls(trichloromethyl)dlchlorosilane (1)
was prepared in 4LL% yield by passing gaseous Cly into a solution
of 210 ¢ Cl3C CH35iCl in 20 g Clp, at 60°C, over 66 hrs, at

6.1 ¢/hr, using azo~-bis-iso-butyronitrile as an inltlator.
CClBQ1013 and CCl3 CH01251012 formed as by-products. Compound I
could also be prepared in CCl, (not less than 5 mol %) using uv
irradiation as the initiator, at 20 - 25°C, over 66 hrs, at

6.1 g Cly/hr. The latter method yielded 60 % of I. CC15.51C13
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© - On the problem of preparing ... D204 /D307 »

_and CClz.CHC1,SiCl, formed as by-prbduéts. E.F. Kirbyakova and
V.T. Inshakova took part in,the‘experiméntal work.:

SUEMITTED: = - November 13, 1961

~ Card 2/2
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. , ACCESSION NR: AP4032495 ' ' S/OOBO/64/037/004/0747/0749

SR A

AUTHOR: Motsarev, G V ;@__ozenberg, V. R,

. TITLE: Thermal decomposition of trichloromethyltrichlorosilane Communlcé.{ ;'f:
: - tion IX N R
: ’ SOURCE: Zhumal prikladnoy khimﬂ v, 37 no. 4, 1964 T47-749 Lo i

TOPIC TAGS: trichloromethyltrichlorosilane thermal stabﬂity, thermal de-
composition, monochloromethyltmchlorosﬂane dichloromethyltl1chlorosxlane .

ABSTRACT: The thermal stabxhty of the chloro derivatives of methyltmchloro-— o
siiane was studied. . The mono- and dichloromethyltrlchlorosﬂane are complete- o
1y stable on boiling, even in the presence of anhydrous FeCl Trlchloromethyl- f :
trichlorosilane readily decomposes on boiling (160-175C) to form a 90% yield

' ~ - .of SiCly and 13% yield of C9Cl4. Orig. art. has 2 equatzons ’
ASSOCIATION: None:

SUBMITTED: 18Mar63 7 : DATE ACQ: llMayﬁd ENCL: G -
SUB CODE: GC : ' NO REF SQOV: 002 = - = 7 OTHER: 001
“Cord 1f1 o ) ‘7 | . .
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| AUTHOR: Motsarev, G. V.; Rozenberg, V. R,

| TITIE; Initiating the chlorination reaction of methylchlorosilanes with =~
! acetylcyclohewlaulfow; Peroxide, Comminication VIT in the .series, = - ‘

* SOURCE:" Zhurnay priklednoy khimiy, v,

1. TOPIC TAGS: chlorination,
initiator, chlorination fng
methyltrichlorosilane ’

i'{ azoblsisobutyronitrije ’

| very low at 2k-30¢c,

| complete conversion

! 1.15 parts of Polychlorome anes,

| reduces the Polychloro derivativas to 0.84

14 peroxide exceeds that of azobisisobutyro trils-and

PGS VS

P
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