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NIKOL'SKIY, M.I.; aHCHUKIN, Ye.A.; ZABIROV, B.Sh., red.;
KOSTIDSKIY D.l., red; ZHUZAVLEVA, G.P., nlad, red.;
GOLITSYL:, A V., red, kart BURLAKA N.P., tekhn, red.

[Countries of North and Northeast Africa; geographical informa-

tion] Strary Severnoi i Severo-Vostochnoi Afriki; geografiche-

skie spravki. Moskva, Geografgiz, 1962. 39 p. (MIRA 15:7)
(Africa, North--Geography, Economic)
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. USSR/Metals - Ordering Jun 52
‘"Pexture of Magnesium, Zinc and Cadmium layers

"

Obtained During Condensation of a Molecular Beam,
N. T. Melnikova, Ye. D. Shchukin, M. M. Umanskiy,

Moscow State U
"Zhur Eksper 1 Teoret Fiz" Vol XXII, No 6, pp T15-TT9

Investigates the structure of layers of various
hexagonal-system metals obtained by condensation
of & mol beam on & non-cooled or cooled to -T0% -
background. A law, lst obgerved for zinc, holds

_Q1TTHE

for all (Mg, Zn, Cd) metals. The law concerns
orientation of crystallites which is connected
with the direction of the mol beam end leads the
plate to quasi-monocryst state. Received 29 Sep

51.
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SHYKIX, Ye. D., Cand Phys-Math Sci -~ (diss) "Study of the

heterogeneib:/i:ea' of):?lastic deformation of metallic rmonocrystals."
Mos, 1957. 15 pp (Inst of Phys Chem, Acad Sci USSR, Department

of Disverse Systems), 100 cdpdes (KL, 52-57, 163)
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AUTHOR: Shchukin, Ye. ., Pertsov, i. V., and Hozhanskiy, V. N«

PTPIE: A Method for the Investigation of Irregularity of Plastic
Deformation. (Metodika Issledovaniya Meravnomnernosti
Plasticheskoy Deformatsii.)

PERIODICAL: Pribory i Tekhnika . Eksperimenta, 1957, Ho. 2,
pp. 98 - 102 (USSR).

ABSTRACT: Jump-like deformation of metallic mono-crystals at
constant loads is fully discussed in References 1~ 3.
The results of previous investigations have shown that in
order to obtain more accurate data for the investigatilon
of the effects of evalanche shear, the sensitivity of
the channel 1 and the frequency pass bands of the channel
R should be increased. In the present article the authors
describe 2 method of continuous registration of smgll
sample deformations with an accuracy of down to 50& and
frequency pass band of the channel O - 2000c/s, and of
similtaneous small changesgof the sample resistance with
accuracy down to 0.5 x 10 ~ ohm and frequency band from
a fraction of a cycle to 1000c/s. A schematic diagran
of the mechanical part of the apparatus is given in
Figure 1. It is assembled on a vibration proof and
temperature insulated plate, the sample used is a wire

Gard 1/2 0.5mm dizmeter, 3.30mm long. The channel of the register
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. . . 120-2-27/37
A Method for the Investigation of Irregularity of Plastic
Deformation.

(Fig. 2) uses a photo cell type StsV-3 (CIIB-3) placed
with its light source in the chamber 1. The channel for
the registration of jump-like changes of the electrical
resistance (channel R, Fig. 3) consists of a sensitive AC
amplifier with a frequency band from 4--2000c¢c/s and with
the level of fluctuation noise as referred to the input,
of the order of a few thousandths of aV. The experiments
have shown that the instrument has a high degree of sensi-
tivity and stability. A schematic diagram of the mechani-
cal installation, the basic circuit diagram of channel 1,
the basic circuit diagram of the channel R and a photograph
of small jump-like deformations are given. There are &
Slavic references.

SUBMITTED: November, 28, 1956.

ASSOCIATION: Institute of Physical Chemistry of the Academy of
Sciences of the USSR. (Institut Fizicheskoy Khimii AN SSSR)
Faculty of Chemistry of the Moscow State University imeni

li. V. Lomonosov. (Khimicheskiy Fakul'tet LGU im.
. V. ILomonosova.)

AVAILABIE: Librery of Congress,
Card 2/2
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20-6-13/48
AUTHORS: Shchukin, Ye.D., Rozhansuiy, V.01., GoIyuncv, ...
ITLE: On the Modification of the Rheostat During the Occurrence of an

Elementary Displacement (0b izmenerii elektricheskogo soprotiv-
leniya pri elementarnom sdvigoobrazovanii)

PERIODICALt Doklady AN SSSR, 1957, Vol. 115, Nr 6, pp. 1101 - 1103 (USSR)

ABSTRACT: The investications of the "elementary" displacements of about
500 - 2000 2 are the most interesting ones, which occur in a
gliding zone. For this purpose the ability of the channel to
record deformations was raised to 50 A. The experiments were
cerried out with cadmium monocrystals of = diameter of 0,75 mm
and with zinc monocrystals of 0,5 mm of diameter. These crystals
were 15 - 20 mm long and the angle between the hexagonal axis
and the direction of extension was 300. The extension experi-
ments were carried out at room temperature and led to an ex-
tension of 3 - 5 %. In connection with slight and slow deforma-
tions like these the total increase of the resistance was not
remarkably higher than the geometrically conditioned increase.
The results of the accurate measurings of the oscillozraphical-

Card 1/3 1y registered cracks from 1 =350 4 upwards in the case of
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On the Modification of the Rheostat During the Gccurrence of an asicueniary
Displacement

cadmium and zinc monocrystals are shown in a diagram. These
data give evidence of the follw ing fact: The streak of the
effective values of q = J;g/<fl.2rab*has an _S-shaped form with
the flexion in the area 1~500°t0 1000 § and with a total
decrease up to 30 % ag conpared with the geometrically condi-
tioned values with o1l ) 1000 2. This corresponds to a dis-
placement by about 500 interatomic distances in the direction
of the gliding (here R denotes the rheostat, 1 - the exten-
sion and r denotes the resistance of the unit of length of the
not deforméd sample.)s re-establishment of the order and a de-
crease of the defects of the structure within the area of the
gliding corresponds to the large cracks which exceed a certain
critical amount. It is especially referred to the paired cracks.
Finally the authors give an explanation for the development of
the phenomena here described. Despite the short duration of the
cracks the importance of the vacancies in connection with the
increasing resistance of the hardened metal and its relation

to the dislocation mechanism of the deformation has to be con-
sidered. There are 2 figures and 6 references, 2 of which are

gard 2/3 Slavic.
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AUTHORS: Rozhanskiy, V. N., FPertsov, NV 20-5-14/48
Rebinder, P. 4.. .

Shchukin, Ye. De, Academician
e

Effect of Thin Mercury Coatings or the Strength of
Metallic Monocrystals (Viiyaniye tonkikh rtutnykh pokrytiy

TITLE:
na prochnost’ metallicheskikh monokristallov).

1957, Vol. 116, NT 5, PP~ 769-7T1 (USSR)

n respective literature.
tin, cadmium

PERIODICAL:  Doklady AN SSSR,

t the authors shortly report o
orks the monocrystals. of zinc,
£ purity 99.92 &, diemeter 0.5 mm,
length about 10 mm) were ijnvestigated. As gurface-active
substance served mercury which was applied jn form of &
thin coating by means of immerging the gample into an

ng(NOB)z-solution. d the monocrystal

with an equal film of about 0.1

saturated with the metal to be jnvestigated.

gation of the strength properties of the amalgamated mono-

crystals in their expansion with constant velocity showed
d tin- monocrystals

that the strength of the zinc- an
covered with mercury Wwas a few times less than the strength

ABSTRACT: At firs
In the present ¥

and lead (degree ©

The mercury covere
p thickness and was rapidly
Phe investi-

card 1/3
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of the non-amalgamsted monocrystals, Such an abrupt decrease
of strength is obviously connected with the important
decrease of surface tension at the metal/mercury boundary
as well as with the decrease of the production operation

of a new surface at the crack, The investigation of axial
ground sections of amalgamated zinc-monocrystalgs according
to their deformation showed the following: The cracks can
develop on the surface as well as in the interior of the

the surface tension on the developing inner separation
surfaces. The rige of temperature up to 1609 ¢ annihilates
the above-mentioned phenomena of catastrophic brittleness
with the zinc-monocrystals investigated and reconstitutes
completely the plasticity and the strength. Also the
decrease of the deformation velocity causes phenomena
which are similar to those developing with the rise of
temperature, The strength of the body decresses with the

CIA-RDP86-00513R001548920015-6"
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SHCHUKIN, Ye. D., ROZHANSKIY, V. N., GURUNCV, G. V., and PERTSOV, N. V.

"Unhomogensous Flastical Defrmation and the Effect of Surfacd-Active Medlums on
the Mechanical Properties of Crystals."

paper presented at the Conf, on Mechanical Properties of Non-metallic Solids,
Leningrad, USSR, 19-26 May 58,

Moscow State Univ., Inst. of Physical Chem. Acad. Sci, USSR, Moscow.
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BRYUKAANGVA, L.S.; SHCHU’KIII. Ye,D,
o
Effect of mercury coating on the stability of zinc monccrystals
at low temperatures [w1th summary in EnéliSh] Inzh.-fiz.zhur,
i no.8:116-118 Ag '58. (MT?A 11:8)

1.Institut fizicheskoy khimii AN SSSR, Hoskva.
“¥Zinc--Metallography)
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"Studr of the Non-Uniformities of the Plastic Deformation of Metallic Single
Crystals,”! (Izucheniye neodncrodnostey plasticheskoy deformatsii metallicheskikh
monsrristallov) Candidate of Physico-mathematical Sciences, Moscow, 1957.

Ac.Gc.
USSR. Institute of Physical Chemlstry.

TITLE : Diysertations (Dissertatsii)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Ne. 2, P. 63 (USSR).
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SOV/120-58-6-24/32

AUTHORS:Dekartova, ¥. V., Rozhanskiy, V. N. and Shchukin, Ye. D,

TITIE: Recording of the Damping of the Oscillations of a Torsional
Pendulum of a Loop Oscillograph in the Measurement of Infter-
nal Friction (Zapis' zatukhaniya kolebaniy krutil'nogo
mayatnika na shleyfovom ostsillografe pri izmerenii vnutrenn-
ego treniya)

PERIODIC%L: Pgibory i tekhnika eksperimenta, 1958, Nr 6, pp 107-109

USSR

ABSTRACT: The internal friction of metals 1s often measured by
the damping of oscillations of a torsional pendulum (Reia,l
to 4), The amplitude cf these oscillations is usually mea-
sured with a lamp and scale arrangement., To record torsicral
oscillations, the present authors have used a special a3%ach-
ment which will record the oscillations within the rangs
0.1 - 10 ¢/s with an accuracy of about 3". The pendulum is
illustrated in Fig.l, in which 1 is a quartz tube, 2 1s
a furnace, 3 is the specimen, 4 is a vacuum chamber for
the pendulum, 5 is a mirror, 6 1is a damper of transverse

Card 1/2
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“he Emercicn Lf Dislocations on the Crystal Sarface as well as the
Development of Fizcures.”
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tigation of Mechanical Propert
resented at the Conference on Inves
;252:2«;1;15 , by the Intl. Society of Pure and Applied Physics and tha AS USSR,
at Leningrad, 19-24L May 1958.
(Vest. Ak Bauk SSSR, 1958, no. 9, PP- 109-111)
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COAUTHORS: Shehukin, Ye.D., iebinder, .4 SOV -69-70-5-18/03
e T m—— =
TITLZ: The Forzation ~-f lew Surfaces During *re Desrmaticn and
Rupture of a Solid in 2 Surface Active Medium (Jbrazovanijye
novykh poverkhriostey pri deformirovanii i razrushenii tver-
dogo tela v poverkhnostno-2kiivnoy srede)

ABSTRACT: The adscrpiion of surface-acilve subs 2 ¥
which is being d=fcrmea, may influence its def
rzsistance propgltlpau This is wrue for the d
of monccrystals of tin, zinc, and cther me tal
of non-polar vaseline 011 In comparison fto
face energy of these monocrystais (300—_,00 5rg/cm'), the
reduction amounts to only some tens of erg/em . This effect
is explained by the movemeni of dislocztions and theilr in-
teraction with the surface energy. The dla¢oca ion is 2
thermodynamically unstable defect. It is attracted to the
surface and the atiraction force is reversely prcperiional
to the distance from the surface. Brittleness and a decrease
in resistance may be observed in monccrystals of metals in

1K

a sciid body
at;Oﬂ and

[

2
the presence of a covering of a low-meliing metal, like tin
or mercury. The decrease of the free surface energy on the
Card 1/2 border between the metal and its saturated solution is con-
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The Formation of lew Surfacss Durzng
in & Surface Active Yedium
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Siderable. +t amounts t5 nundreds of erg/cmc The aciual
rupture stresses on the cleavage planes are lcwer than the
calculated values. This is due to nlcro-cracks in ths cry-
stal. The change in deformation and resistance precperties
under the irfluence of adsorpiion 1s alsp observed in glass.
It has been .stabl:shed that the rresence of water vapor re-
duces the rupture stress of giass fibers, Under the influ-
ence of adsorpt icn,; the free surface engrgy of a scligd body

may be reduced
idal size with 10
2 sets of
7 English, and 2 Germen,

Yoskva (Instituze of Fhysical Chem"~5ry of the USSR hcadenmy

of Sciences ,Department orf Dispersed Sys te.sl¢oscow;
SUBLITTED: June 16, 194g

1. Single crystals--Deformation 2. Met tal crystalg--pr reperties

.Card 2/2
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report presented at the Fowrth All-Union Conferences on Colloidal Chamistxy,
Thilisi, Georglan SSR, 12-16 May 1958 (Koll shawr, 20,5, p.677-9, '58, Tanbmsn, A.B)
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TITLE: hroico-Thenical Tﬁﬁﬁﬁgzna in the Deformation of jletuls
{Mizike-ihinichuskiye yavleniya pri defornatsii netaliov)
FPERIODICAL: Usrekhi finicheskikh nauk, 1258, Vol 6, Hr 2, pp 213~ 245
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n the course of the past 10 years a new field of science
as cpened up by an asgsociation of Soviel scientists headed
¥ P. A. Rebinder: the so-called physico-chemical mechanicsy
which is a field horidering upon those of physical chemisiry,
nolecular physics,and the nechanics of materials. The main
aims of this new field of science are: 1) Explanation of
thhe lawe and the mechanism of the production of solids
of riven gsiructure and mechanical properties, and 2) the
investigation of processes of deformation, of the working
up and of the destruction of solids in consideration of the
influence exercised by physico-chemical factors, the compo-
sition and structure of the body, of temperature and of the
surrounding medium. Extensive experimental material is now
available in this field upon the basis of which it is pos-
Card 1/2 sible to develop a theory of the processes of producticn
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Fhysico-Chemical Phenomena in the Deformation of Metals

and destruction of solid materials as well as of the condi-
tions for the best method of processing. Theoretical work

iz based upon the dislocation theory. The authors of the
present paper give an extensive and, in parts; detailed
survey of the principal results obtained by investigations
carried out in this field during recent years; results obtain-
ed are discussed on the basis of numerous references to
publications. The results of the physico-chemical mechanics
of metals are also subjected to theoretical treatment
fdislocation theory). The most frequently used materials fer
investigations were zinc and zinc monocrystals. There are

26 fizures, 4 tables, and 69 references, 29 of which are
Soviet.
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30-2-18/60
Shchukin, Ye. D. » Goryunov, Yu. y. , Perisov, . Vo
Rozhanskiy, V- .

TITLE: On the Nature of the Unhomogeneous Plastic Defornmation of
petal Mono-Crystals (0 prirode neravnomernosti plasticheskoy
deformatsii metallicheskikh monokristallov)

PERIODICALs  Doklady Al SsSR, 1958, Vol. 118, wr 2, pp. 277 - 279 (USSR)

ADSTRACT: In a previous work the following was ghownt The Jjumps of
deformation ol 0,5 to 20 p_which usually can te observed in
the case of expansion of a zinc-crystal, have a very compli-

cated structure and oare the su@ of a saries of elementary
jumps, which form in the various cross sections of the cry-
stal. The investizgation of thc elementaTy shifts made it ne-
cessary to diminisu the inertia of the apparatus considerably
and to increase its gensitivity to 50 A. The mono-crystals
with the diameter of 0,4 to 0,8 mm, #hich were of very pure
(99,99 %) zinc, cadmium, tin, 1lead and aluminum, were stretch-
ed during constant strees and at roon tenperature, whereby
card 1/3 the stress was a bit higher than the gtretching-strain limit.
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On the llature of the Unhomogeneous Plastic Deformaticn of Metal Mono-Crystals

In all the cases of the test-pieces (save aluminum) together
with the deformation also the change of the €lectric resistance
of the test-piece was registered. In the c ase of stretching
zinc, cadmium and tin many small jumps of 150 to 200 R on to
2 000 3 with a duration of 1 - 3 to 30 microseconds were re-
gistered. Jumps until 1¢ 000 - 15 000 % were found rather
seldom, and if they were found, they were usually of several
small jumps. Also considerably less expressed jumps of 1 000
to 5 00C were observed. By careful microscopic examination
of the deformed crystals was found out that those jumps of
deformation result on shearing and not on twin-formation. The
number of jumps, which can be observed, increases with the
decrease of their size {at least on to 250 - 300 ). Obviously
there is no minimum size of the jumps, but a superior limit
of the elementary shift. In the case of mono-crystals of alu-
minum and of lead a clearly marked formation of jumps was not
observed. The results which were found out here prove the re-
sults on large jumps. The discontinuity of the flow and the
quick jumps are to be regarded as a comaon feature which is
produced by the nature of dislocation of the plastic defor-
mation. There are 4 figures, and 6 references, 3 of which are
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AUTHOR: Shchukin, Ye. D. 20 -118 -6-15/43
e

TITLE: A Criterion of Crystal Deformation Capacity and Adsorption
Effects (Kriteriy deformiruyemosti kristalla i adsorbtsionnyye
effekty) .

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 118, Nr 6, pp. 1105-1108
(USSR)

ABSTRACT: First the author shortly reports on previous WoOrks dealing with

the same subject. According to the theory of Mott the local
concentrations of the stresses in a crystal are caused by
dislocation accumulations which are formed in front of various
obstacles in the glide plane. In the case of existente of &
shear stress 7Yyand of n dislocations in the accumulation the
force reaches the value nYb per unit, of length, whereby b
denotes unit translation. In reality n is limited by two
factors: 1) If the leading dislocation is well fixed the dis-
locations will accumulate at the distance L in front of the
obstacle

nf x (1- @)L T/Gb.

Card 1/4
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4 Criterion of Crystal Deformation Capacity and Adsorpiion Effects<0-118-6-15/43

Here gb denotes the Poisson coefficient, G the shear modulus,
and L denotes the diameter for smaller (55 1 nm) morocrystals
or the grain size for the polycrystals, resp. 2) The obstacle
is characterized by the potential barrier U(x), its height

U determining the activation energy in the overcoming of the

max
obstacle at 3 = 0. The quantity |grad U(x)|max/b2 = T1 (0)

represents the local stress n Y necessary for rupturing at

T = 09K. The author then introduces the quantity § = N/n
which is important as criterion for the deformation capacity
of a crystal. Here applies

=
W

120/T b, n = min{n1;n2} y = 3'1/‘_'(,

¢ denoting the specific free energy of the surface of the
developing microfissure. Explicit terms for this criterion
are given and discussed. A term is given for the critical

Card 2/4 temperature of the transition from brittleness to plasticity.
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A Qriterion of Crystal Deformation Capacity and Adsorption Eff-=ct:

In the case of weak (organic) adsorption active agents (which
cannot render it brittle, but plastic under certain
conditions) a slight modification of o itself cannot displace
considerably the branches of the criterion S. If, however, in
the case of the given deformation conditions the interactions
beiween the dislocations and the free surface of the crystal
play an important r8le, even a slight decrease of ¢ can
congiderably increase the second branch 52 of the criterion,

The corresponding energy barrier Umax = bo ¥ 0,5 eV is due

to the occurrence of an inter stage in the transition of a
dislocation to the surface and is considerably steep. The
senerality of the scheme suggested here was limited by
various conditions which then can also be omitted.

There are 2 figures and 18 references, 6 of which are Soviet.

Card 3/4
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: 20-113-5-15/43
A Criterion of Crystal Deformation Capacity and Adsorption Effects
ASSOCIATION: Institut fizichegkoy khimii Akademii nauk SSSR
. (Institute of Physical Chemistry, AS USSR)
PRESENTED: October 2, 1957, by P. A. Rebinder, Member of the Academy
of Sciences, USSR
SUBLITTED: September 22, 1957
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Caxd 3/65 guarantee for a full stabilisation of dispernton syat

18(6)
. ATemoR, Webinder, P. A., Acsdemialan 30Y/30-39-1-3/57
ATLE Bew Prends of Collotd Chosistry (Movyys puti rasvitiys
kelloidsoy khiuii) .

PRRIODICAL: Vestnik aksdsaii nauk 333R, 1959, Wr 1, pp 44-51 (US3R)

ADSTRACT: At prescnt, colloid chestistry plays an eotally faportant
part in political econoay aes it {s a physloal~chenical sotence
osensearatag sudstano of modern enginsering, It (s of gTeat
practical importance that at present it is possibie to narry
on umimterrupted tramsittons froa lyophobio to lyophilie
systess. Thus, 1t is possidle to obtain technically tmportant
substances with the required structursl-sechanical propartise,
The theery of highly molsculsr subetances and their eolutions
has developed into sn independent branch of colloid chemtstry.
The vitality of modern ocolloid chemietry {a proved by the
faet that 1t produces sany nes independent branches of antence,
Puarther, the suthor desoribes the course of the 4th All-Union

. Osnfearemoe of Colloid Chemistry which took place inm Thiltel on

- Say 13-16, 1958. It was organised by the Otdeleniye khimich.
w— ] .t paidiie
;!

an Auwnmvo:von:m on the preaent state of
rTesonrod in the feld of aolleid metals

A, D, Dsludke (Bulgaria) deteratned theorstically and

- of examination of vmter

pruperties and struocture of peat dy
means of radioastive iectopes.

H, Ye. Shishniashvil§ eonsidersd questions of mdeorption and
atrelytes in collold disparsion aystans.

agin and his colladorstors reported on the develope

e elevtrostatic stebllity theory as wvall ae the

. eesgmlation of dispereion systems, and on the theory of

fermation amd the properties of eerosols.
L: Ya. Kremnev, 4. B. Iaunkaan_ reported on the role of the
~sechsnlcal barrier.as s factor of prasctical

*,
< A. Rebinder shoved 1t in his.investy o

Atione (Ref 1),
mﬂ. Q. Levioh theoretieally ehoved that an ﬂ-o.‘ -M c:nnw-:!
of the protectt aoverings of the stabiliser 1s eufficient to
prevent a coagulation of particles,

M. M. Dubintn asnd hie Pupils dedicated & eries of reports to
exaalnations tn the field of struovaral characteristic
B. Preakin with collaborators sxaained new appearanaes of
sdsorption {n the theory of electrode processes,
B. A. Dogadiin, ».EBF! discunsed quentions of admorp-
ve Inseractlon of mctive fillers with po

lymere, as well as
of the ohemioal modiffoation of th
Yoo (aaotyrion o ® surfsces of wolfd partfo-

Yo, alova, P, A, Rehinder and gollaborators reported on
® olarifioation of the prooses of foraation of oryatalliis
iem struoture in the bardening of wineral binding agents.
9. ¥, Bartenar showed that the Sppearance of high slemtioity
18 ocomneoted with the forsation of dispereton atructure,
L. 8. Palataik Ar'kov) exasined the 00lloidal state of
ng oFy8 1in thin filme and masstve saaples,
Y. V. Yudins olerifled the theo
of spoatanecus ispereion of eolid bodies,
ia surfece-active surroundings,
+ L. Likhtuen reported on the Appeacance of adssrptive
“Fleatifioaticu of lead aAnd tin at soraal teaperatures,
Je_de_Konarovttakiy and aollaborators exaained the influenace
of rheclogioal properties of printing colors on their
1. L Ylodaveta reported on the

sgulation of o stallizaty
"lﬂ.en-aﬂul:ou otructurea {n the production nnn.ﬂonn :w:no:
utter.

retieal oriteris
6specially metals,
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50V /70-5-5-1it /31

Shchukin, Ye. D., Pertsov, N. V., Goryunov, Yu. V.

Concerning the Change in Mechanical Properties,
Structure, and Electrical Conductlvity of Metallic
Single Crystals Under the Influence of a Strongly
Active Adsorptilve Medlum

Kristallografliya, 1959, Vol 4, Nr 6, pp 887-897 (USSR)

This artlcle deals with changes in the mechanical
strength and deformation characteristics of solids
due to vanishingly small amounts of adsorbed surface-
active matter, increased plasticityand flow rates,
lowered yield limits of metals covered by organic
compounds which are lightly surface-active, and
increased brittleness of highn-melting metals coated
by low-melting metal melt such as of Zn and Cd coated
by Hg or Sn. Possible explanations for these phe-
nomena are cited from the works of Academicilan P. A.
Rebinder and his school (Dokl. Acad. Sci. U3SR, 111,
1284, 1956; and others). The authors studied the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6

R R AR T RN R

S R R T O R T e RS
Concerning the Change in Mechanical Properties, 77113

oA~ [ Lo h -

c S0V /70-4-5-1L /3]

Structure, and Electrical Conductivity of
Metallle Single Crystals Under the Influence
of a Strongly Active Adsorptlive Medium

1wysical properties and structures of polycrystalline
specimens and artificilally grown single crystals of
Z Cd, 3n, Pb, and Cu of highly pure compositions,
0.5-1 mm in diameter and 10-25 mm long, witnh or without
coating by molten Ga or Hg. Tne experimental data are
presented in figures and tables below (Fig. 2¢, L&, 5,
11). X-ray diffraction data disclosed that Ga-coating
with subsequent Ga penetratior. into the crystals
increases unit cell dimensions and leads to a gradual
partition f Sn and Zn single crystals into an in-
creasingly larger number of disoriented blocks, l.e.,
to the transformation of single crystals into poly-
crystalline specimens. GCa-coated C.., and Hg-coated
Zn crystals did not show partition into blociks even
after long aging. Ga-coating improved the mechanical
properties of polycrystalliine Sn and Zn. The electric
resistivities aiong the axes of high resistance of
Sn and Zn single crystals dropped rapidiy with the
Card 2/6 partition into blocks and increased along The
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Fig. 2c. Ultimate tensile (pc) Fig. 4. Ultimate tensile (pc)
and shear (TC) stresses as func- and shear (‘z’c) stresses as func-
tions of the orientation or Zn tions of the orientation of Cd

single crystals coated by Ga-melt, single crystals coated by Ga-melt,
at 1ndoor temperature. X denotes at indoor temperature. X denotes
angle between basal plane and angle between basal plane and
crystal axis at rupture point. crystal axis at rupture point.
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Fig. 5. Ultimate tensile siress PC in a Sn single crystal &s

firction of aglng, after coating by Ga-melt at indoor tgmperature.
Stretching at the rate of 2.4 mm/min of a crystal 13-14 mm long
and 0.62 mm thick: r001] A~ 459; o denotes average of 3-4 measure-

ments. Card 4/6

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6"



"APPROVED FOR RELEASE 08/23/2000 CIA RDP86 00513R001548920015 6

”‘MCF“ﬂ‘h" the Change In Mochaniecal ¥

truciure, and L‘Pmr”cl C)'flurch_Lx,J of
wedeLLc Single Crystals Under the Influence
of a Strongly Active Adsorptive Medium

Fig. 11. Tension curves of single-
crystal and polycrystalline Sn at
temperature of licuid N. P is
ultimate tensile stress;
elongation (%); (1) and (3),

single- crySn*l and poljcrysta

Sn, respectiv2ly, witnout Ga- .
coating; (2) and (&) the same with
Ga-¢

ta-coating 1S .
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- Concerning the Change in Mechanical Properties, 77113 )
Structure, and Electrical Conductivity of SOV/7 -L-5-14/31
Metallic Single Crystals Under the Inilusncse

of a Strongly Active Adsorvtive Jedivm

low-resistance axes; both app
6 the respective polycrystal
Cd coniy s3lightly changed thei
nanical properiies of poly
m o open a new way lor deval o
lcys. A. I. KXltaygorodsxkiy and re
zelmowliedged o discussions. xnere are 11 Tigures:
2 tables; and 29 K.,
German, 1 Japane gre: £
Deruyttére, ¢. B. Irzenough, J. Ins:. detals, oS4, 337,
1G56; 4. . Stron, Proc. Roy. Soc. &, 223, &04, 1385L;
2. N. Stron, Pnilos. Mag., 3, 597, 1850.
ASSOCIATION: licszcow M. V. Lomonosov
(Mioszovsi iversitet imeni I. V.
Lomoncscova )
SUBKITTED: September 2, .59
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18(4), 24(2) SOV/170-59-7-7/20
AUTHORS: Kochanova, L.A., Andreyeva, I_.A., Shchukin, Ye.D., Likhtman, V,I.
"k
TITLE: Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals

of Zinc
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 7, pp 45 - 52 (USSR)

ABSTRACT ; The authors studied regularities in the fracture of pure and alloyed
single crystals of zinc along the cleavage plane {C00l). Pure crystals
were taken of 3 kinds: containing 99.999% of elemental zine, containing
99.99% of it and commercial zinc; those of alloyed specimens contained
0.2 and 0.5% of cadmium., Experiments were carried out in itwo versions;
in the absence of an active absorption medium at a temperature of -196°C
and with a thin mercury film of about 5, thick applied to the specimen,
at room temperature, Crystals were produced by the zonal crystalliza-
tion method and were (.54 to 0.9 mm in diameter and about 10 mm long.

The fracture of crystals was performed on the Polyany device at a con-
stant stretching rate of 1lU to 15% per minute, The authors formulated a
"eondition of the constancy of the product of normal by shearing stresses",
which is expressed by Formulsz 1 p~ .Tc = consh = K2, By analyzing a
Card 1/3 considerable amount of experimenzal data the authors have established that

SRR A E HRe
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S0V/176-5G-7-7/2C

Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zine

this condition is fulfilled within a wide range of orientations of
single crystals for both pure and alloyed specimens., As the quantity
of the admixture increases, the value of K also increases, The authors
explain this by a hypothesis on the origination of heterogeneities in
the shearing process and occurrence of plastic deformation during a
phase immediately preceding fracture. The value of K for amalgamated
specimens is twice as low compared to . non-amalgamated
ones, both for pure and alloyed crystals. This is explained by the
lowering of the surface energy of zinc in the presence of mercury.
The condition formulated by the authors agrees well also with the ex-
perimental data of the other investigators in this field, such as
Deruyttere and Greenoygh /Ref 5}: and is consistent with the theory
Card 2/3 of P,A., Rebinder /Refs 7-10/ on the effect of adsorption-active media
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Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zinc
on deformation and strength properties of solid bodies,
There are: ! grapbs, 2 tables and 13 references, 12 of which are Soviet
and 1 unidentified,

ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of Physical Chemistry of
the AS USSR), Moscow,

Card 3/3
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TITLE: Cn the 3Brittle Zupture in 3ingle Crystzls of Zinc
(0 khrurvkon razryve monokristallov .,3111}.:._'1)

~

PELHIONICAL: Doklady Aknderii rouk 3585, 1557, Vel 124, Ir 2, pp 307=2%1D
(vssL)

A£B32LCT: If in a body thnra ig a crack of the magnitude ¢, the relation
holds for the densercus tension vertical to the

surface oi the crack; o0 here denctes a certain dimensional
coefiicient ich docg not diidter considerably from 1. Under
the action ¢l the tencion T the crystal is assumed to be
shifted by the zmount A, vut shifting iz not supposed to
proparate over the entire cross section becouse of the
presence of a su.ficiently solid obstacle O in the slip plane,
Shear is tihen localized to a limited interval and the field of
tension existing in bthe region surrounding this defect can then
be compared with t.¢ clastic field of an incision which is
varallel Lo tie anntiad tension. The morinun expunding tensions
. act along o line forming the angle ® with the nlane of the
Card 1/3 incision. An exnression is written down for the reduction ol
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On the ritile Pupture in Singl- Crycicls of Ziac SOV/20—124-2-1J/71

elastic onersy ae o recult ol the opening of the crack. Ir,

in the slipz nlowve, chiltec tusi ha not been carried out
accunulatbts sitiin the abuve interval, it may be that in tie
crystcl o cracli cerrecpending to eguilibrium is forned, the
autnor iz Intercstcd in Lhe limiting case of the largest possitle
of such cracks. Such n case miy arise if, before the aiore-
mentioned "impenctrable cbstsncie", the intorval, with hich
concentration ot the shilts not carricd out, attains the
dimensions of the entire slip plane with respect to order of
magnitude. A formulz is written down for the maximum armount of
tension, A quite similar result is obtained a2lso on the basis

of the theory of dislocations., The relations written down in the
present paper are considerably simplified in the case of zinc
single crystals, because one and the same basis plane is at the
same time the only slip plane and the only distinctly marked
plane of cleavability. The creck will develop above all in that
direction of C) in which the local concentration of the
expanding tensions is greatest in a homogeneous isotropic medium.

bl
<
o
3
<
J QO C

Card 2/3
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‘On the Brittle Rupture in Single Crystals of Zinc SOV/20-124—2-13/71

ASSOCTATIC::

PRESELTED:

SUBMITTED:

Card 3/3

In the case of zinc this angle ® will not be so lu:rge.

in conclusion, diagrams for the brittle rupture of

amalgamated zinc single crystals at room temperature are gsiven
and giscussed in short, There are 4 figures and 12 references,
6 of which are Sovicet.

Tnstitut fizicheskoy khimii Akademii neuk SSSR (Institute for
Physical Chemistry of the Academy of Sciences, UsSsR)

September 6, 1958, by F. A. Rebinder, Academician

June 7, 1958
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AUTEORS: K¥ochanova, L. 4., Andreyeva, I. 4., SOV /20-126-6-44/67
Shc@ygin, Te. D.

TITLE: On the Brittle Rupture of Pure and Alloyed Zinc Single Crys-
tals (O khrupkom razryve chistykh i legirovannykh monokrist-
allov tsinka)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1304-1307
(USSR)

ABSTRACT: In the papers (Refs 1-4) the authors investigated the rupture

of pure zinc single crystals along the cleavage face (0001)
and found that the product of normal and cleavage tensions is

constant - p,T, = const = K2° The results are given for tech-

nical zinc and for zinc alloyed up to 0.5 % with Cd and com-
pared with the results obtained for pure zinc (Table 1).
Figure 1 shows the values of rupture tension for pure zinec at
..196° ¢ and various angles between crystal axis and face
(0001) as well as the effect of a mercury £1ilm upon the
strength at +20° C. Table 1 shows that X increases with in-
creasing amount of additions. Figure 2 shows the values of
Card 1/3 rupture tension v for amalgamated and non amalgamated pure
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On the Brittle Rupture of Pure and Alloyed Zinc S0V/20-126-6-44/617
Single Crystals

zinc single crystal in dependence on the crystallographic
shear a. The characteristic break of the deformation curve
at aj (flow limit) as well as the increase in strength for

a <84 connected with the latter are due to the increase of

the incomplete shears (dislocation accumulation). a, de-

crezses with increasing amount of alloy components. Table 1
gives the degree of inhomogenéty f = ao/a' (a' refers to pure

zinc). As shown by figures 3 and 4, the experimental results
are in good agreement with those obtalned by A. Deruyttiere

and G, B. Greenough (Ref 5). p v, = K holds for both amalgam~-
. C .

ated and not amalgamated zinc single crystals of varying

purity. The values for K are reduced by 50 % as a result of

the reduction of the free surface activity og. The authors

thank V, I. Likhtman for his advice. There are 4 figures,

1 table, and 13 references, 12 of which are Soviet.
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on the Brittle Rupture of rure and Alloyed Zine SOV/20-126-6-44/67
Single Crystals

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences; USSR)

PRESENTED: February 17, 1959, by P. A. Rebinder, Academician
SUBMITTED: Pebruary 10, 1959
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S0V, 20-26-2-13/59
GoTyuncv, fu. V., Pertsov, N. V., Shchukir, Ye. D., Rebinder,
P. A., Acadeaician : S

Variation in the 3tructural and ilechanical Properties of the
Single Crystals of Tin Under the Influence of a Strongly Ad-
sorptionactive Medium

Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 2,
op 269 - 272 (USSR)

This article deals with the inflience exercised by a thin 1i-
quid gallium film upon the mechanical and structural properties
of the single crystals of tin and upon their electrical con-
ductivity. Diffarently oriented gsingle crystals of tin (degree
of purity 99.999 %, diameter 0.5 - 1 mn, length 10-25 mm) were
bred by the method of zone crystallization. The liguid me-
tallic gallium was mechanically applied to the surface of

the samples in a guantity of from tenths of s nilligram to
5-10 mg. As in the case of Zn-Hg and other pairs mentioned al-
ready earlier, plasticisy and strength of the single crystals
cf tin decrease abruptly as soon as the gallium has been
zpplied to the sample surface. However, they decrease even
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gallium saturated with tin)
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Variation in the Structural and Mechanical Properties SOV/20n728—2-15/%9
of %“he Single Crystals of Tin Under the Influence of = Strengly Adsorpticn-
active iedium
ASSOCIATION: Otdel dispersnykh sistem Instituta fizicheskoy khimii Akademii
nauk SSSR (Institute for Disperse Systems of the Institute
of Physical Chemistry of the Academy of Sciences, USSR)Kafedra
kolloidnoy khimii Moskovskoego gosudarstvennoge universiteta
im. ¥. V. Lemoncsova (Chqir of Celloid Chemistry of Moscow
State University imeni M. V. Lomonosov)

SJUBWMITTED:  June 5, 1959
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32803
152) 3/137,6£1,000,012/124 /149
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Korhanova, L.A,,

Ligotmar V.1 |
Gorruntv, Tu,V,

AUTHIRS:

TITLE. 4 ~he mezhantar of e effest of zma.l surface ac-
) &

s of single

on iefcrasslion ard strength pr

crystai metal

FERICDITAL: Refera ivnyy zrurmal, Metalliurglya, no. 12, 1961, 34-35. abstract

13ZnZ54 1"Tr, In-ve fiz, Te-alloy, AN SSSR' ) 19€9. no, 23, 147-161)

Exter imen-s were made wi'n xifferemly crisr~»3 Zn and Cd single
x otn il meer, sosxted with = thiz {tim o- surface achiva Sn and
13 sh ar 27 ‘Emreratires nver Ts of "baze -r».—-u-gva*,mg
Fres : arface-ac-‘va meval layer strongly reduces
and s¢ ~ne srezigen and promoves bricuie failure. The
" i n'“*c me=2l. 13 meinly a fun2ttion of temperature

Fmor:t-lemern= arl reiuzed strengtn are nct connected
Ty~ are cauzed 1y 3 lecreass of the wcrk which 1is
+n

- &

gelzoment of creth macle! due
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arfa.=3, At a dr:p of the test tem-
2uteztizs, the empriviling effect
of adsurgiizn.active atcms, The
res ani low

icisatly high tremper:

"EnE ates, re f deformetion wicrco.hetercgerelties and local X
stregses prevents the 11 14 w0 deveicr inte dangerous <razis, even at
a2 cunalderetie deirsesze <f free surfece energy, Thers are 21 referercss,
V. Sterancv
[Abs'rac?er s ncte ComrLete varsisatian
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s/G74/60/029/010/003/004
12 75 BO!’/BO?S
AUTHORS: Likhtman V. I. and Shcunukin, Ye. D,
! erem n e
Wb
TITLE: r‘ Surface Phencmeaa in Processes of Deformation and Destruc .
tion of Metals o
PERICDICAL: Uspekhi khimii. !960, Vel. 29, No, '0. pp. 1260-1284
TEXT: The subject c¢f the present survay is the sc¢-callasd Rebinder effect,
antities of sarface active suostarces?:cntained in the

(2 21

medium cr ia th rart during the deformation and
destructicon ¢ =lid vodiss. Thig effect is caused by a decrease cf the
frae energy on new surfaces. which are formed during the dafcrmaticn
cr destrustion of sclid bodiss due tc reversible (physical) adsorption.

Adsorptxonﬂes:ontwallj promctes the fcrmation ¢f these new surfaces and L)X\

e
b
[

<~
8]

ec
in which small qgus

2

3

"'a

decreases the sffort necessary fcr the deformation or destruction of
bcdies (Refs. ' 7). The authors point cut that the adsorpticn-dependent
changs ¢f mechanical prcperties ¢ the bcdies is by ne means related t¢
sorresgica processes c¢r te the dissolution ¢f the body., The action of
agscerption ¢n the deformaticn - and stability properties of solids is of

Card /5
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85202

Surface Phencmesna in Preussses of Deformaticn S/074/60/029/010/003/004
and Destruction cf Metals BO'3/B0OT5

practical impcriance for metal wcrking (Refs. 23, 26, 27). for powder

production (Refs. 7. 8), etc. Investigation of these phenomena represents

rart ¢f the new branch of gscience the physice chemical wechanies of

3cilids. This field of research teing develcpad by P. A, Rsbirder and his

ccllaberaters has its origin at the boundary between mciecular physics.
state physics. physical chemigtry. and fhe mechanics of the cortin

spectrum. The aim cf this branch <f science is the prcducticn cf '

.

(4]

3
-
)
2

ies with given structure and properties as well as the development of \
cnal methods for the mechanical werking of scl:d bodies by using

1
na

oo
D0
..-r(«):

-t 0) po ke Ul

¢c chemical fastors {(Refs. 6. 29). Monocrystals of metals are most
ble for investigaticn purpeses. For these cbjezts 1t 1s of special
mecrr nee to apply the recent thecry of dislocations to their present
stage of davelopment. By this means she possibility is also cffared tc¢
analyze the mechanism of media aﬂtlng or the detormation- and stability
haracteristics of bodies (Refs, 13-15, 19, 30). Scme of these sxperimentis
are taken into special consideratien: ') Plastif:ization of metal mono-
crystals under the action or organic surface .active media (Refs. 3-5. 9,
10, 3. 14, 6 19 2% 24 3'.42). Experimental data cecanfirm not cnly
the adsorpticn charaster <f thig erfect but shews alsc the same rules as
with the adscrpt:on at ligquid beundary surfaces. The plastifying effect
Card 2/°¢
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835202
Surface Phencmena in Prccesgses cof Deformation S/074/40/529/010/003/004
and Destructicn <f Metals BO13/B0O75

which 13 evtremely complicated and varied, is connected with a whcle
spectrum of activation energies and can be cobservsed in different tempera-
ture ranges as well as at diffarent rates of deformaticn. 2) Decrease of
the free surface energy under the acticn of melting 2f more easily
meltable metals than the material concerned (Refs., 6, 11, 12 14, 15 17,
19 2. 22, 24, 25, 29. 30. 43.60, 65, é6). The rules gcverning the

icn of these highly surface active msdi1a were studied in the 0tdel
sparsnykh sistem Instituta fizicheskoy khimii 4N SSSR (Department

for Disperse Systems of the Institute of Physical Chamistry AS USSR)
and at the kafedra kelleidnoy kn1m11 MGU (Cha r cf Cellcidal Chemistry

5f Mcscew State Univarsity), It was shown that under the effect of an
intgasely absorptive madium a highly plastic monocrystal qualitatively
changes its mechanical preperties and becomes brittle. Embrittlement de-
perds on temperatvure and rate of deformaticn. By ccmparing the investigati-
ed pa:irs metal - ccating with binary meltab:l:%y diagrams, a semi empirical
rule could be set up. which indicates whethsr the metal concerned is, with
respect tc another. mere difficultly melfable cne. intensely surface-active
cr net, 3) Shift of the cold-brivtlenesstlimit in the presenss of melted.
highly adscrpt:ive zcatings toward higher temperatures (Refs. 'S, 19, 23,

§§%§§§§3k 225
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r tals” 201'3,8075
24 42 60}, It can be assumed that the natural and the forsed Il:zit of
14 brittlensss have the same character. Its relative position on ‘he :
temperature srale depends only cn the variability of the parameter 9. J§
4) Spontanezus dispersing. oczcurring at a considerable decrease cf the
fres surfaze erergy of tne sclid body with its low effective solubility
in the resrective medium (Refs. 13. t4, 24. 52 62 64,° As Rebinder
has shewn . dispersion takes plate in collc:idal particles & of *0°° ck,
i.2,. of the crder cf magnitude ¢f the structurs microunit. However, the
pessibilivies 2f rhis precegs are restricted by the sgquilibrium beusween
the colloidal particles and the substance being in the state of an effec-
tive soluticn, by *he presance ¢f a chargs on the particle gurface, as
well as by the miir>-strusture cf the sclid ccncerned. Table ' ccontalns

the maximum values of the plastifying effec*t and the ccrraspanding

cons entratl' of surfats active fcmponent~ frr di:fferent crganic surfacs-

attivae media. Table 2 contains the exper:mental values -7 K and of the

characterist:: snift a . which cerresponds fo the frasticn on curve w(a),
y

for z{gq_gggpcgiétaI%E:f diffsrent purity degre#s withous ccating (at a

tempsraturs c¢f liqu.d nisrcgsr) and with msrcury rcating {ar rocm tempera-

ture) (Ref. 45). In Table 3 the rate cf stabilized <reep:ng ¢f zinc¢ monc.

Card 1/5
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Surface Phenomsanz in Processes of Deformation 5/0?4/60/029/0’0/005/004
and Destructicn cf Metals B013/3075

crysta}§ mithcut zcating (£) and with tin cocating (¢) is given (Ref. 23).
f” T, Klshklg a?d Ya, M. Potak are menticned. There are '3 figures,
7> tables. and 66 rsferences: 53 Soviet 1 S, 11 British, 2 German. and

! Japaness,

ASSOCIATION: Otdel dispersnykh sistem Instituta fizicheskoy khimii

AN SSSR
{Department fer Disparse Systems of the Institute ef
Physical Chemistry AS USSR) \

Y
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s/020/60/133/01/19/070

BO14/BO11
AUTHORS: Kochanova, L. A,, Shchukin, Ye, D., Likhtman, V, I.,
Rebinder, P. A.,, Academician
|
TITLE: Origin and Development of Cracks in Deformed CryatalsP

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1,
pp. 71-73

TEXT: By way of introduction, the authors subdivide the cracking of a
crystal on siretching into two stages depending on the course of deforma-
tion. In the stage A there occurs a slow formation and a gradual growth of
the cracks at sites with high tension; in the stage B the ecrack quickly ex-
tends over the entire cross section of the crystal. The authors discuss the
bagic role of shear in stage A, and explain the origin of microcracks in
this stage by the unification of dislocations and the formation of hollow
nuclei. The mechanism of the development of cracks is closely examined, and
V. N. Rozhanskiy (Ref, 7) is mentioned in a discussion of the position of
the cracks in the lattice. The most probable arrangement is regarded to be
the serial arrangement of dislocations in a lattice plane, which develop to

tard 1/2 L//Eg
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Origin and Development of Cracks in Deformed S/020/60/133/01/19/070
Crystals BO14/BO1i

a crack on further deformation. Formula (1) is given for the length ¢ of a
crack, and formula (2) for the normal tension., From these formulas %he
authors derive the condition for the constancy of the product from normsl
tension and shear sgtress; this constancy is well proven by experimernts., The
authors tested the independence of expression (1) of expression (2). For
this purpose they studied the development of cracks in amalgamated zinc
single crystals. Microscopic analyses revealed inner cracks in the crystal
rlane (0001) of all samples. Relation (1) and (2) by Griffith were tested
experimentally, and a few relative results are given. The authors state
finally that the results obtained by them prove the universal character of
the scheme worked out by them for the analysis of a crack development.
There are 3 figures and 14 references: 10 Soviet; 3 British, and 1 Japanese.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry of the Academy of Sciences,
USSR)

SUBMITTED : April 7, 1960
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83131
S/029/60/133/005/008/019
B019/B054
/98200 ’
AUTHOQORS : S vin. Ye. D., Kochanova, L. A, Likhtman, V. I.
TITLE: Some Special Features of Brittle Destruction of Metallic

Crystals

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133. No. 5,
pp 1064 - 1066

TEXT: In the introduction; the authors refer to some of their own
previous papers {Refs. 1 and 2), There, it had been clearly established
that in the rupture of amalgamated single zinc crystals a spread of
rupture stresses occurs alcng the basic plane (0001). If, for a given
angle Y between the plane (0001) and the sample axis, Pmin(xo) and
Pmax((o) are the minimum and maximum rupture stresses for the angle Xoi

elativ i - , i ase it
then the relative quantlti (Pmax Pmln)/Pmax strongly increases with .
1ncreasing Xo' For XO) 507, this quantity remains below 10%. for X < 307,

it attains a value of more than 25%. To clarify these relations, the

Card 1/3
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83131
Some Special Features of Brittle Destruction s/020/60/133/005/008/019
of Metallic Crystals B019/B054

authors carried out microscopic jnvestigations of the bagic planes (0001)
of the fragments obtained in the rupture of many amalgamated single zinc
crystals. The diameter of the single crystals L0 was about 1 mm, Xo was

between 20 and 700. Many steps were found (Fig. 1) in the surfaces of
fracture which were caused by cracks on the transition from one (0001)
plane into the other. Thorough investigations showed that the main steps
appear in the places of origin of rupture cracks. In previous papers
(Refs. 3 and 4), the authors gave a detailed theory of the origin of
oracks, and here they quote formula }1) obtained here:

1

1/2 1/2 _ . 3/2 2 . 3/2 1/2 /2
(pcrc)A /(pcrc)B = (P091n Xcos X)A/(P051n Jcos ', X)B = sin Xo’
Here; p is the normal stress to the basic plane, Te is the shearing stress
the indices A and B refer to the type of fragment, and Pc is the break

stress. Fig. 2 shows the experimental data, corresponding to (1), for six
differently oriented samples. It appears that (1) is fulfilled in a wide
range of orientation with an error of about 10%. From the results
obtained, the authors infer the difference between the roles played by the
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Some Special Features of Brittle Destruction of S/O20/60/133/005/008/019
Metallic Crystals B019/B054

outer and helical dislocations in the mechanism of destruction. By a
further investiration of normal and shearing siresses in the rupture of a
crystal it should be pessible to solve a number of problems which are
connected with the temperature- and velocity dependence of destruction.
There are 2 figures and 1! references: 8 Soviet, 2 German, and 1 US

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences, USSR)

PRESENTED : April 7, 1960, by P. A. Rebinder, Academician

SUBMITTED: March 29, 1960

Card 3/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6

ERFLIEA ‘ H ’:"“ FEEAS "‘5{.; ‘3’2} }L—-:EE M\—W" : “.ai._w.,.::;:"::_?:z_.&._.-r T A R R

8Le -
, . s/ozo/60/135/od1/o16/o5o
LY, 7500 (10%3, 115, 1160) B006,/B056
AUTHOR:; Shchukin, Ye. D.
TITLE: A Possible Mechanism of Slideline Forming in the Absence
of Localized Dislocation Sources
PERIODICAL:: Doklady Akademii nauk SSSR,’ 1960, Vel. 135, No. 1,

pp. 61-64 ;

TEXT : Tg§<problem of increasing dislocations during deformation of !
crystals“has already repeatedly been dealt with, but hitherto no definite
solution could be found. Already 10 years ago, Frank and Read suggested
the model of localized sources of dislocations which has repeatedly been :
used without, however, ‘the occurrence of such sources having satisfactori-
ly been proven experimentally. The author of the present paper now su-
gests another process of increasing dislocations. One of the possible
variants is shown in Fig. 1. Under a stress applied to a crystal, a dis-
location laop is assumed; to spread, and part of it is assumed to go over
to a slide |plane located! parallel in the immediate proximity, where,
proceeding from this new loop, a dislocation field again spreads. This
procegs is described in great detail, but on the basis of a denotation
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-ABCD, which: has obviously been forgotten in Fig. 1. §
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Sources

40

A possiblefvariant of the process of the splitting off of a dislocation
loop of a parallel slide plane located nearby. I = the area covered by
the dislocation loop in the initial plane; II = the area covered by the

dislocation loop in the neighboring (higher).plane. The arrow indicates '

the directjon of the Blirgers vector b. The author finally thanks V. I. /45
i Likhtman aﬁd V. L. Indenbom for valuable advice. There are 1 figure

and 13 noniSoviet references. U7<

1

i
i

ASSOCIATION: Ingtitut fizicheskoy khimii Akademii nauk SSSR

g (Institute of Physical Chemistry of the Academy of Sciences| 50 -

USSR)
PRESENTED : June 14, 1960, by P. A, Rebinder, Academician

SUBMITTED : June 7, 1960 I 55
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AUTHORS: Kochanova, L. 4., SEEEBEEELUZQS D., and Likhtman, V. I.
TITLE: Mechanism of coarse destruction of metallic crystals

PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 2902-910

TEXT: Studies conducted by the authors in their laboratory have shown that
the mechanical properties of metals can be strongly influenced by placing
them in highly adsorbing media (fusion of fusible metals). Such a treatment
results in a considerable decrease in plasticity and strength. 1In the
papers of Academician P. A. Rebinder et al. on the effect produced by adsorp-
tion from the ambient medium upon the mechanical properties of solids, theseX
effects have been ascribed to the considerable decrease in free surface
energy on the boundary between the deformed metal and its saturated solution
in the other ligquid metal. This effect of the metal melt occurs immediately.
Experiments have shown that the rule governing the deformation and ccarse
destruction of metals is not altered by the presence of the liquid metal.

The study of the mechanism of coarse destruction of metals is, however,
considerably facilitated by the use of active metal melts. The present
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papér includes a detailed discussion of experimental data relating to this
subject. The data were obtained at room temperature for amalgamated single
crystals of zinc. Theoretical investigations have shown that the destruc-
tion {rupture on elongation) of single crystals of metals can be divided
into two stages: Stage A: More or less slow formation and extension of
Wembryonic" cracks at points of elevated concentration of stresses, caused
by inhomogeneities cf plastic deformation. In this stage, the shear stress
1 plays the most significant role. The growth of the cracks is accompanied
by the occurrence of new dislocations. Stage B: Rapid extension of an
unbalanced crack over the entire cross section of the crystal. This process
is predominated by the normal stress p. The critical relation between nor-
mal stress and shear stress is given by P T, = YZGG/L, where y is a dimen-

gionless coefficient which differs only slightly from 1; G is the shear
modulus, L the cross secticn of the single crystal, and o the specific free
surface‘energy. Furthermore, the relations

2 2
C_ e o ﬁ———- (1) and p_ = a(Ea/c

1/2 5 1/2
max 2nd Go ;éﬁa'(cd/cmax) (2) hold;

max

¢ is the length of the crack, E the elastic modulus, and B a dimensionless
Card 2/4
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coefficient of the order of unity. The two last-mentioned relations which
characterize A and B, respectively, were experimentally verified independent-
ly of each other. This was done by a study of the formation of cracks on
an increase in p and 1. The specimens (amalgamated single crystals of zinc)
had a purity of 99099%, a diameter of 1 mm, a length of 10 mm, and showed
different angles of inclination of the basal planes toward the axis of the
specimens. The rate of elongation was constant and amounted to 12‘-}6/mina
The stresses were determined from the relations

T, = P031nXDcosz P, = P051nX051nX; where P, is the tensile stress referred

to the initial cross section, and'x/is the angle of ineciinaticn of the basal
plane toward the axis of the specimen for a given deformation €. The valid-
ity of the function cmax(r) wag proved by a series of specimens with

néss c¢: the relation (2) by Griffith. A study of cracks of destroyed
-apecinuns has shown that the predominant role in the formation of destruc-
five cracks is presumably played by angular or screw dislocations.

V. . Rozhanskiy is mentioned. There are 5 figures and 31 references:

21 Soviet-bloc and 10 non-Soviet-bloc.

Card 3/4

j) = 219, and specimeng with’{o varying from 16 to 67° showed the correct-
A

s

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6"



"APPROVED FOR RELEASE: 08/23/2000 CIA RDP86-00513R001548920015-6

R e e S N BT

:w:‘ffmm TSR *»_;t,.—‘ '\; *:‘,“ﬂiv_-;a.m_L.:{;aﬁrﬂ 52 i

20797
s/181/61/003/003 /022 /53

Mechanism of ... B102/8205

ASSOCIATION: (Ctdel dispersnykh sistem Instituta fizicheskoy khimii AN
SSSR Moskva (Department of Digperse Systems of the Institute
of Physical Chemistry of the AS USSR, Moscow)

SUBMITTED: July 286, 1960
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AUTHORS Summ, B. D.; Goryunov. Yu. V., Perssov, N. V., Shchukin,
Ye. D., and Rebinder, P. 4., tcadenician —_—

TITLE: Cracking in a bent zine plate with local application ¢f 8
ligquid surface-active metal (mercury)

PERIODICAL: Doklady Akademii nauk SSSR,; v. 136, no. 6, 1961, 1392-1395

properties of metals by the =action of surface-active metals. The presernt
paper reports on the action cf small mercury drcps on eracking 'in a bent

zine plate. Industrial zinc of the thickness & = 0.8-~3 mm and the width

a of up to 50 cm was bent by a force F, as is shown in Fig. 1. In the

place of Hg application; the stress p, was only about 7-8 kg/mm2 (tensile
strength of Zn about 18 kg/mmz). In the absence of Hg; no considerable
regsidual deformations occurred after 10 minj ai a higher load, the zinc

could be bent at right angles. If, however, at a pp of about 7 kg/om

an Hg drop (mass m about 0.2-40 mg) was applied to the zinc surfacs P

TEXT: The authors deal with the problem of changing the mechanizal O<
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Cracking in a bent zinc plate with local... B101/B203

polished by etching, a crack formed which, in a shcrt tims (1.2 sez),
adsorbed the entire Hg, and rapidly extended perpendicular %oc Eme The
rate of extensicn decreased gradually, and was already very lcw after

5-10 min. The crack ex%ended cvar the greater pari of Z:s length $hrcugh
the entire thickness & of the plate, The final length L of the crack
depended on the quantity of Hg. On the basis of concepts of the migratien
of Hg along the cracked surface and the diffusion of Hg into the cracksd
surface, the authors derived for the lemgth L:

L = A6~2/5m2/3 (A = const). This equation was confirmed experimentally,
Cracking showed three stages. At the first stage, ithe rate of cracking

is constant and irdependent of m, the mass of the Hg drop. Hg is
adsorbed, and disitributed over the crack. With increasing volume of i%he
crack, the Hg is no longer sufficient to fill it., This is the beginning
of the second stage. Hg is distributed as a liquid phase cnly on the
crack surface. The Hg migrates to the place of destruction; and diffuses
into the crack surface at the same time. At the third stage, no mors
liquid Hg is present. The slow growth of the slit %alkes place through
migration, the Hg adsorbed on the slit wall being redistributed.

Card 2/4
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4ccording to the authors! opinion, a detailed analysis of migration and

diffusion, and the reduction in strength of metals under the action of

surface-active nelts, can be studied by means of such experiments.

Furthermore,’ the kinetics and migration of adsorptive atoms will be

siudied. There are 4 figures and 4 Soviet-bloc references.

ASSOCIATION: Moslovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov). Institut
fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences USSR)
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Spread of mercury over a free zinc surface in connection with a
study of strength reduction due te¢ adsorption. Doklo.AN SSSR 137
n0,6:1413-1415 Ap 161, (MIRA 14:4)

1. Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova,

Predstavleno akademikom P.A.Rebinderon,
(Mercury) (Zinc)
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PHASE I BOOK EXPLOITATION
Yevgenly Dmitriyevic

Likhtman, Vladimir Iosifovich,
-khimicheskaya mekhanika metallov; adsorbtsionnyye yavleniya
otsessakh deformatsii i razrusheniya metallov (Physicochemi-
Moscow, Izd-vo AN SSSR, 1962.:

Petr Aleksandrovich Rebinder-

51 Mechanies of Metals; Adsorption Phenomena in Processes of
TOOO coples printed.
Institut fizicheskoy

v
¥y
N

pr
a2l Deformation and Fracture).
N. G. Yegorov; Tech.

Errata sllp inserted.
Akademiya nauk SSSR.

M=
202 p.
Spornsoring Agency:
khimii.
Resn. Ed.: P. A. Rebinder, Academician; Ed.:
Bds.: L. V. Yepifanova and Yu. V. Rylina.
PURFOSE: This book is intended for scientific research workers and
engineers concerned with problems in the physicochemical mechanics
of metals.
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IF: 'The book reviews the results of investigations of the sd-
rption effect, which,in its varlous manifestations, leads to &
2rease in metal strength and facilitation of metal deformation.
s general effect comprises the effects of several physico-

GOVERE

-namical factors affecting the mechanical propertlies of straloed
252:d bodies; in the opinion of the authors, 1t deserves the spe-
.21 attention of researzhers and production engineers, since a
wnowledge of 1t will enavle them to control the processes of

. zstlc deformatlon and fracture of metal and, consequently, to
=avspol the treatment of solids and particularly of metals. The
“hmole complex of pecullar physicochemical phenomena which de~
-rease strength through adsorption clearly reveals the effect of
sirface energy and 1ts changes on the behavior of the strained
¢31id body, which as a rule possesses various structural defects.

na authors express their thanks to Academician V. I. Spitsin of

a.

-»2 Institute of Physical Chemistry, Academy of Sclences USSR,

=2 well as to Candldates of Chemical Sciences N. V. Smirnova,

7, Kn. Zakiyeva, and to Enginser Z. M. Zanozina for thelr coopera-
~10m and assistance. There are 295 references, mostly Soviet.
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TooRD Lanun NG, e e, anchuiln, Ye. D.

IR of metals zlon; grains and grain boundaries
rezance of nighly adsorpticn-zctive metallic melts
JATIDIL Instencrny-Yizicheskiiy churnal, v. 5, no. 7, 1762, 86-30
J4o:r Reraits oo resenreh on the destruction of polycrystalline
Zoeciaens ol zinc, caimliun, ont tin in the presence of gallium and mercury,
carriei out in the rfeavs 1960-1361 at the Instisute of Physzical Chemisiry
D OU5GR tunler che lirection of Academician . a. Rebinder, are reported. /
Torbticular aiteaticn is vail to the development of transverse cracks in L////
~reing waich do now occur in the absence of adsorption-active metals.
J.e lecrezse in sztrengih iz due not to intercrystalline corrosion but to
= lecrecse in ilie surface energy of the metals. There are 2 figures.
LATCOINRTON . Institul fizickesPOJ knizii Al S53X, g. .ogkva i
g .
{Institute of rhysical Chemisiry AS USSR, Moscow)
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AUTHORS ¢ Summ, B.Do o, Soryvuanov, Yu.V., FPeortsov, N.V., raskin,V.Yu,
and ~hchuksin, Yo.oid,

TLITLE: Yropagation of craclks in zinc plates deformed in the
presence ot an isolated molten drop ot a surface-active
meotal

PERTODICAL: Fizika metallov 1 metallovedeniye, v. 14, ne. 5,

o, 757 - 705 ’
Pt In continuation of cartier work (B.D. Summ et al - AN .
- . N ~ (e . ]

S5=8, 1961, 156, 1392) the present authors studied the effect of ;

locally dnplxnd drops of molten mercury and gallium on the resis-

tance of zinc to tracture. the experiments with mercury were

conducted at room temperature on technical grade, Od.{/ pure, Zinc
specimens, 0.4 - 5,0 mum thick and up to 50 cm wide. Specimens of
this type, cripped at one end in the horizontal nosition, could be
bent throuch 900 without {ormation of visible cracks in the absence
of na surface-active substance. Li, however, a drop (0.2 - 40 mg)

ol mercury was placed on the upper surface of the test piece in

its central {ine, 17 - S0mm from the fixed end, a crack was formed

Card 1/4
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beneath the mercury drop when the bending moment xreached a value
producing a constant tensile stres off 7 - o kg/mm~ (in the absence

of mercury tihis stress was barely sufficient to cause a =slight

plastic strain’), The crack absorbed all the liquid mercury in a
fraction oi a sccond and continued to increase at a progressively
diminishing rate in tine direction normal te the tensile strecss f/
its length tin the case of a 40 mg mercury drop) after 1, 3 anda \
2L sec beinyg, respectively., 13, 32 and 120 mm. Depending on the
mass m ol the mercury drop, the tvime t required for the crack

to reach its tinal length ¢ wvaried from 15 min ({or larger drops)
to several davs (tor small drops?t, =ith increasing m and
decreasing thickness d  oi the ssecimen, L ;7c194»ed the -
variation in . could be described by L ~ m at a constant

d . ‘ccording to the vresent authors the magnitude of L was

determined by two uorpeting processes: a)  svpreading of the

mercury drop on tive walls ot the crack from the point ol appli-

cation towards the ends of the crack and b) penetration of the

N

mercury into the metal through the walls ol the crack, fauations
were derived describine the kinetics of these processes. fnalysis
of these equat ion snowed that the latter process was not due to

Card 2/
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accelerated volume difivsion alone but was o result of several
processes wintch tncluded the following: tormation and growth ot a
network ot aliranicrosconic cracks on the walds of the main c¢rack;
sprecading ot mercury in Lthese cracks by the mechanism ot both

capillary f'low and two-ldimensional migration;- formation ol two-
dimensional derects on the walls ot the main crack and spreading .Lr
of mercury on thesce detects by the mechanism of two-dimensional J
migration; volume difrusion. It a bending moment considerrably

Longor than the minimum rvrequired to trigger-off the process of
craclk-lormation was applied to the zinc nlate, microscopic cracks
branching-oflt the main crack were formed; as a result, the final
length of the main crack decrensed with increasing applied stress.
This effect was particularly notlceablo in experiments conducted

at a constant load as opposed to those conducted at a constant
tensile stress. iThe experiments with gallium were conducted at

35 - 36 °c. In this case, there was a time lag between the appli-
cation of stress and formation oi a crack in the zinc specimen,

thhe tine la« decreasing with increasing stress. The rate at which
galliunm fiiled the crack was relatively slow and the rate of growth
sharpls decreased from the moment at which the entire volume of the
Card 5,4
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Propagation of cracks ... 2193/ L5365

gallium drop woz drawn from the =oecimen surface into the crack.
Cracks formed wunder the action of liquid gallium had a stronger
tendency to branch off and the relationship between L and m  was 7L/

v T
ise

described by L 7~ m’'°’ . these ditferences were attributed to the v
fact that the surtace energy of zinc was decreased more by gallium
than by mercury and that liquid gallium - in contrast to mercury -

did not spread on o rlat wince surtace except by the mechanism of

surfiace dittusion. Exnioratory exnerimonts of a similar nature were
also conductea on cadmrum,. vo erack-{ormation was observed, in this

case, in the »nre<ence oi liacuid mercury. Cracking of cadmium 1in
+ contact with liguid goaltium occurred only at high loadiny rates:
crack was tormed only if the cadmium specimen had been

even then, a
Piouid eallium for at least 20 - 50 min before the

in contact with

stress was apnlicd. ‘here are 5 tigures,
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AUTHORS: Goryunov, Yu. V., Pertsov, N. V., Summ, B. D., Shchukin,
& ’
' TITLE: Effect of the microrelief on the rules governing the

propagation of liquid metal on a solid metal surface -

-

PERICDICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 3, 1962, 638-641 M/

TEXT: When the propagation of mercury on a backing of crystalline zinc
freed from the oxide film by N}I3 was being studied, two types of propaga-

tion dependent on the microrelief were observed for the first time:
wetting and diffusion. These processes differ essentially in their
mechanisms. On a smooth zinc surface the mercury forms as a drop with the
edge of contact % = 7°. A dull spot propagates from the periphery of the

. drop, showing the time dependence rtho's which is characteristic of
diffusion processes. The mass m of the drop does not affect the propaga-
tion velocity. For smooth zinc lamellas dipped obliquely into mercury,
this velocity does not depend on the angle of inclination. The rate of

Card 1/3
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diffusion increases with rising temperature owing to the temperature

dependence of the diffusion coefficient: Dsurfﬂlexp(-U/kT), where . .

U = activation energy. On zinc surfaces roﬁghened by etching with HNO3 ;%/

the mercury drop forms no constant edge of contact, and the spot
propagates by the movement of the liquid Hg layer. The rise of Hg on
rough surfaces depends on the angle of inclination of the surface and on

: /7
the mass of the drop. r = (6mAG/m]_6)1/4t1/4 = At1/4 holds, which is _in
good agreement with the experimentally determined dependence r 0.3,
AC = 032 - Oyp - 631, where Oyo9 052, 031 are the specific free surface

energies of the liquid at its interface with the medium, the solid at its
interface with the medium and the solid at its interface with the ligquid,
respectively; 7 = viscosity of Hg, & = density of Hg. If the smooth
surface has a groove in the form of an isosceles triangle with the
interior angle a, the Hg will flow along the groove if d“<(180 - a)/2.
Examination of the profilograms of differently roughened surfaces confirmed
that wetting occurred ingstead of diffusion if a~160°, Conclusions: On
an ideally smooth gurface, and under the action of surface tension alone,

a thin liquid layer will not spread as the migration of liquid atoms
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reduces the surface energy of the solid ahead of the propagation front.
If a surface has no microrelief, no wetting will occur. Similar studies
. might be of value for analyzing the propagation of liquids on liquid
surfaces. There are 4 figures.

ASSOCIATION: loskovskiy gosudarstvennyy universitet im. M. V. Lomonosova -
(Moscow State University imeni M. V. Lomonosov)
. v

PRESENTED: May 23, 1962, by P. A. Rebinder, Academician
SUBMITTED: May 15, 1962
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Sciences a2t the Institute of Phyeical Chemistry of 16£€2:

"Investismtion of Kesmularities and the Mechanism of the Effect of
Adsorotional-Activae Metel Melts on the Mechanical Proverties of Solid-

Metals "

Vest. Ake 1, Nauk SSSKH, No. 4, Moscow, 1963, vages 119-145
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AUTHORS : Shchukin, Ye.D., Kochanova, L.A., Pertsov, A.V,
TITLE: The temperature at which the transition from
brittlencss to plasticity occurs when the strength is
1owered by absorption sffects
PLRIGDICAL: Kristallografiya, v.8, no.l, 1963, 69-74 :
TEXT: It was shown eariier that single crystals of Zn, coated
with a thin layver of Hg, show a brittle fracture .
at room temperature for very low strains because of the reductiom 1//'
in strength by the abscrption offect, Without Hg, brittle S

_ Cracture occurs only at low temperatures, The brittleness is
rolated to the stablility of a crack,. Here, rods of Zn of
varying purity, with and without amalgamation, have been pulled at
a constant rate of deformation (10%/min) at temperatures from
-20C to +200°C. The plasticity (limiting crystallographic slip)
and strength K = (pctc)'/2 where p. is the critical normal
strain and +, the criticai shear strajn, are plotted against

tewperatures. Tt secoms that the differences are connectsd with the
greater streugth of the pinning of dislocations in amalgamated
Card 1/2
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crystals as a result € the absorption on to the dislocations of

atoms cf iig, However, the matter is not simple and it may be that
llg only Fixes dislocations nenr growing cracks into which Hg atoms
penctrate from the surface, the sffects in the bulk of the material '

being small, Similar phenomena have been observsd with Zn .
crystals coataed with Ga but an accompanying development of S
plasticity did nat take place, There are 4 figures,

ASSCCTATION: fnstitut Tizicheskoy khimii AN SSSR
: {Inatitute of Physical Chemistry AS USSR)

SUBMITIED f‘ebruary 14, 1962
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R T

"ibout the Spontaneous Inner Dispersion of Metals Subjected to the Action
of Metal Fusions Considerable Lowering Surface Tension.®

report presented at the 3rd Conference of Higher Educational Institutes on Strength
and Plasticity of Metals, Fetrozavodsk State University , 2L-29 June 1963
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Role of kinetic factors in the reduction of metal strength
by adsorption, Dokl. AN SSSR 153 no,3:634-637 N '63,
(MIRA 17:1)
1, Moskovskiy gosudarstvennyy universitet im, M.V, Lomonosova.
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. TACCESSION NR: APS012647 - un/oasg/ss/ool/ooz/om/om
AUTHOR: Shchukin, Ye. D.3 Kochanova, L. A., Zanozina, Z. M. 33

TITLE: The effect of mlcrosc0pic surface flaws on the strength of glass

SOURCE: sziko—khimicheskaya mekham.ka matemalov, v. 1 no. 2, 1965 127-133

TOPIC TAGS: glass, glass property, breaking strength flaw detection \“ '

ABSTRACT: - The authors review previously published material on breaking of non- ;]
crystalline matemals, especially glass, under’ loading. The effect of structural
defects in glass is studied by creating artificial microscopic defects in the sur- |
face layer, lowering the resistance of the samples tested. Indentat:.ons were made - |
in the center of 25x 25 mm samples 1.3-1. 4 mm thick and the resistance of the sam-
ples was measured. When indentations are made at various distances from the center;|
the resistance of the sample grows with an increase in distance. The nature of dis-|
tortion is studied microscopically. Two methcds are described to 'separate the ef-
_Ifect of cracks and of the indentation itself from effects of residual deformation
and stresses. The use. of the simple method of imposing artificial indentations can’
be used to evaluate real defects in glass and help to detemme equ:.valent charac-

| cord 172 N .
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7+ |gtresses” “in the break of :

and mechanism of the breaking o cr-ystallin ,
bilities of expanding these analogies are discus
- lthanks to F. F. Vitman and V. I. Likhtman for muck valuable advice during this work,
and to G. V. Xurdyumov, Yu. K. Oslp'yan, V. A, Indenbom and V. I, Shelyubskiy for --
participating In discussion of the result's—.“ Orig. art, has. % Tigures, 2 tablea;

sn-crystalline ]
sed. - "The authors give. ‘sincere -

*|ASSOCIATION: Institut fizi.cheskoy khimii AN sssx, Hoscow (Institute ‘of Physical E
Chemistry, AN SSSR) . I S S ,
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ACCESSION NR: AP5007560 - s/boeo/65/160/005/1061/1064 g

‘AU’I‘HORS. Shchukin, Ye. D.; ,~ Kochanova, L. A., Zanozina, Z. M. 25
_.aw""' ’

.’I‘ITLE Some regularities in the influence of defects on the 6

fstrength of glass , _ .
iSOURCE. AN SSSR. Doklady, v. 160, no.75, 1965, 1061 1064

;TOPIC TAGS. glass, glass flaws, glass strength

”,ABSTRACT The purpose of this investigation was to obtain a quanti-'
tative description of the ‘effect of defects in the structure of glass,
by producing in its surface layer artificial. microscopic defects

}causing a decrease 1in the strength of the sample, thereby- imitating ,
ireal defects. - Particular interest was attached to defects charac-‘e’»*
: terized by the concentration of residual deformations and accordingly

;by the stress concentration, so as to trace the influence of such °

defects on the strength of samples. - The defects were produced by -

}pricking with a diamond indentor. Tests made on various samples,

§Fwﬁ“ /3
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both accompanied and unaccompanied by annealing, and also samples in:
which no other flaws existed other than those,prddueed,artifically,‘,r
have shown that real defects existing in glass and determining its.
resictance to faillure are equivalent to indentations made artifi-.
cially by a dlamond, within a definite load interval. The results
make it possible therefore not only to estimate the effect of real -
defects of the glass structure and express -them in quantitative man- '
ner, but also to investigate the role that local coneéentration of
stralns and stresses can play in processes that lead to the failure P
of glass. The results have @ hearing on efforts made by others to |
produce high-strength lass.ﬂf; 'The authors thank F. F. Vitman and . - °
V. I. Likhtman for valuable advice and G. V. Kurd mov, Yu. A. I

Osip¥yan, V. L. Indenbom, and V. I. SheIyubskly for participating
In a discussion of the results. G188 report was presented by P.
A. Rebinder. Original article has!. 3 figures and 2 tables .
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Physical Chemistry, Academy. of Sciences SSSR) -
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