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Thermoelastic Phenomena in Synthetic Rubbers at Adiabatic 57-lo-l5/33
Deformation Reaching the Break,

tion a reduction of the heat emission was ohserved within the
range of strong tensions a short time before the break, caused
by the solidification of the material,

There are 2 figures, 1 table, 5 Slavic references.
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AUTHORS : Votinov, M. P., Sul'zhenko,L. L., Kuvshinskiy, Ye.V. 57-10-16/33

TITLE: Thermoelastic Phenomena in Rubbern out of Natural Caocutchous at
Cyclic Deformation(Termouprugiye yavleniya v rezinakh iz natural!
nogo kauchuka pri tsiklicheskonm deformirovanii)

PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 1o, pp. 2307-2513 (USSR)

ABSTRACT: The thermoelastic properties of the ngtural cacutchouc were
investigated according to the method of the adiabatic expansion
in the cycle: expansion- shrinking. The deformation velocity
amounted to 100 % per second. The patterns differed by vulcani-
zation mode and the kind of the dispersed filler. It is shown
that the initial stages of the extenaion in the case of non-
filled (A<4,5) and filled (A < 1,8 to 4) rubbers are character-
ized by a heat emission equivalent to the deformation work.The
further deformation is accompanied by an emission of the surplus
heat effected by the crystallization of the rubber. Furthermcre
it is shown that the beginn of crystallization and its degree de-
pends in the case of a given prolongation on the vulcanization
process as well as on the nature of the dispersing filler. Rub-
bers of greater inflexibility crystallize rot so well. The active
filler- and the channel socot supports the crystallization to a
greater extent than chalk and silica gel. A deformation velocity

Card 1/2 of 100% per second guarantees the aciabatic course of the measu-
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Thermoslastic Phenomena in Rubbers out of Natural Caoutchous at 57-10-16/55
Cyclic Deformation.

rements without additional measures. It is determined that the
mistakes in the quantitative analysis of the processes in rubbers
in the case of adiabatic extension are connected with the igno-
rance of the real amount of the specific heat and with the in-
exactness in the determination of the prolongation in the case of
shrinking which is especially essential. There are 3 figures and
5 Slavic references.
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Votinov, M. P., and Kuvshinskiy, Ye, V. 57=11-17/33

Regularities of the Transformation of Work into Heat at

Adiabatic Deformation of Rubbers Obtained from Butyl-Caoutchouc
(Zakonomernosti prevrashcheniya raboty v teplo pri adiabaticheskom
daformirovanii rezin is butil-kauchuka),

Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 11, pp. 25512572 (USSR),

The thermoelastic properties of rubber produced from butyl-~caout=
chouc according to the method of abiabatic extension wers investis
gated. The authors show that in the case of non={illed rubbers the
begin of crystallization occurs at an extension degree of A.)7.
Vulcanization products with a gas-soot filling do not crystallize
at a deformation of up toAR%,6, The injtial stages of deformation
are accompanied by a cooling-down of L°C, The analysis given here
made it possible to prize the regularities in a rubber produeced from
butyl.caoutchouc without filler in the case of extension as well as
to determine the lack of crystallization processes in rubbers with
soot f£1lling up to 9-fold extension,

There are L figure and 3 Slavic references,
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KUVSHINSKIY, E. V., LEIEDEV, G. A., ZAKHAROV, 8. K. and EESSONOV, M. I.

“"Mochanical Rupture of Hard Polymer Materials."

report presented at the Conf. on Mechanical Properties of Non-Metalllc Sollds,
Leningrad, USSR, 19-26 May 1958.

Inst. High Molecular Ccmpounds, Acad. Sci. USSK, Leningrad.
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HSTIRRE
ATTHCRS: sidorovich, A. 7., Kuvshinskly. te. 7. Gl RTesene
“\'_‘4_“-‘/"/>, -
» TITLE: Determination of Dynumic Mecnanical churastaristics of
Materials by the pxcitation of Banding Vibriations
Plute Hestrained at One End(Opredeleniye dirumich :
b~ f]

o oy

cheakikh kharakteriastik auater:aloy matadsi VO

paniy izgiba Vv toukoy pinatine, suzhntoy odrinm
PERIODICALY Zhurnal tekhnicheskoy fiziki, 1938, nr 8,

pp 1759 - 1767 (US3R)

ABSTRACT! In this paper a sheory of the deterzi.ation of dyremic
mechanical characteristica of materials Iro= vipration tesi3
with a thin plate restrained at one erd iz developed. Existing

theorien are pased upon the agaumption thal tre tangent of
the loss angle 1is smull wnd that the dynamicu goduiug and
the loss angle vary with frequerncy 3 in & Kelvin (Kcl‘rin}—
Foykht body (Refs 1 and 2). Sirnce saoericls were LG SC in-
veastigated which exhibit a great 1032 angis ani n8 3;
characteristics of whicn gradually vary gitn wne frets
a theory had to pe developed nugle iy e freguenclf
of these propertiecs within e 5 of whe nalf wid

1/4 the resonance curve. Equuticnd deysriiing e TEICLES
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Determination of Dynamic Mechanical Churacteristics au«/:7~~a»:—z:,5
a Tnin Plute Heo

.of Materials by the Excitation of Bending Yibrations in
gtrained at One End

The functionsl relations of this quuntity ¥
of the resonance curve and with the ratic ©
tudes | "o wore Jetermined
Y
| lresonance :p order to specify tne tim:ts  of

of materials with a logs angle g hi1gn us tgg = 1 werw deduced.
sen the hulf-wi
£

applicability of the foroulae deduced the errors in the
determination of the loas ungle and of th2 dyramic modulus
of two models were analyzed. These zodels wre th ivi

e
and the Maxwell (Kuksvell) body which rejresent di
opposite cases of a pronourcad varintion of the properties with
the frequency. Sincg 211 formulue wer: Joducnd unile
pasumption that tg and the absolute value of i dynazmic
modulus‘Ed‘ ig indepencent of the froquency L4 wad degired

to know the conditions whic

razlact Lo
."Jblﬁ‘qv Ln.e
frequency dependence. Tnis f

cvariution ol
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L 15t 2
of Naterials by the Excitution of Bending Vibrutions in a
strained at One KEnd

~

w;5§s 0y6 whereas outside of thig lims b
only after 4 critical eralysis of the frequsn depe nce.
The maximum error encountered in Maxwell body ut 4;& LV
is 9,34, A method for the linesrization if tie e

is presented. From the anulysia of the errcry i es
concluded that this method secms auoceptable for the |
of the two models in question ut leus® for vuluss of ¢
not exceeding 0,6. There are 4 figures, 5 tuiles, =nd
ences, O of which is 3oviet.
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The Influence of Vulcaniz:tion on “le Dieclectric sroperties

of Rubbers on the Busis of §:9-304 Rubter {Vliyaniye vulkaniz:taoud

na dielektricheskiyve gvoyetv: rouin na ornave Vauchuka CIC-304)

Zhurnel tekhnicheskoy fiziki, 1oy, Vol 28, Nr T,
pp. 1424 - 1427 (UsLR)

The varintion of the dieloctr ¢ properties on the bascis of the
divinyl styrene rubker S5 201 during the sulfur vulcanization
in the presence of the worlerator diphenyl guznidine was ob-
gerved. For thie purpose » series of vulcanizers were investi-
rated which differed accordiing to their sulfur content and
vuleanization time. The .mouwt of the conditional-equilibrium-
-nnodulus Ey_p was assumed to be characteristic for the vulcani-
zation depth. It is deternincd according to the strecs which
remaing after the relaxation for one hour at H0°C.The poasibility
of using this amnount for this purpnse was proved already earlier
by the suthors (Ref 1). Tne inventigition of the dielectric pro-
perties of the vulcanizers wags carried out by =enns of nn aulio-
frequency bridie. It is shown that with tre increace of the

ot
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The Influence of Vulcanization on the U
Properties of Rubhers on the Bagis of 3§75 %o Hutbter
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irlectric SUYL T T 1o, 05

vialeanizotion depth the vitrification tenporatuie TZ rises

which is confirmed by the inmedinte neasuresents of this
quantity carried cut at the VHIISZ 1meni Lededev. The incrense
of the vulsaniz:tion depth lends to the increase of thae maximunm
value for th,This affect i3 explained by the fact thait the
number of the adhesion places - of the polar culfur bridges -
rises with the incrensn of the vulcanization depth, It is shown
that the “activation onnr,y" of the dielectric relaxntion pro-
cesz 1n the investisnted temperature rance is equal in the cause
of all vulcanizers (28_; 2 kcal/n le), i.e. does not depend

on the vuleanization depth. Muxira of ter were detected as well
in the range of high temperatures. These nre especially vis sidble
in the case of rubbers which are to 2 smell extent wvulcanized,
and vanioh tn the case of rubbers which are to o greant extent
voleanized. These saxinag «1so ghift with the frequency alteration
nceording to the tempersture scale In order to detect this
phenomenon mensuren of tgi vere carvied out in Lh: case

of rubler mixturso with rin-le ingrodients which telong to the
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The Influence of Vulcnnization on the Ni-lectric 207/57 23-7-10/39
“roperties of Rubters on the Basis of S$V3-304 Rubher

Card 3/4

dinpensing of the vulcaniu. s (stearic ncid, aa.cnesium oxida,
rubberax, diphenyl guanidine, sulfur). On this occasion it

wep found that the nccurrence of a high zaxinun value of tgs

in the range of positive terperatures 1is ceused by the presence
of diphenyl guanidine in rubter. The preserce of other ingre-
dients in rubber up to four parts ty weight does not influence
considerably the temperaturo dependence of tgéﬁ The experiments
showed that diphenyl guanidine has a high electric conductivity
which is to a great extent dependent on the tenperature. The
presence of such a substance in the rubber in dispersed state

is bound to lead to the developnent of the "unusual” tenperature
dependence, i.e. to the "Wagner" losses (Ref 3) which according
to their nature are conduction losses. The vanighing of the
"Wagner" losses with the increase of the vulcanizetion depth

ip connscted with the progressive deconposition of the diphenyl
guanidine Thus the investi,ition of the dialectric properties
of rubbers at differsnt vulcanization ata;es offero the possi-
bility of investisuting the kinetics of the gul fur vulcanization
procesg and to observe especinlly the consurption of the
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Thé Influence of Vulcanization on the Dielectric JU’/ZT-A;«7»10/}5
Propertias of Rubtars on the Basin of <i3-304 Rubher

.

accelerator the diphenyl mantdine  There are 4 fiiures,
2 tables,und * Scvie® zefer=iies,

ASSOCIATION. Leningradekiy politekhnichs-lniy lnstitut 1z M quxnina
(Lenin:rad I'olyteachnicel Tustitnte i-eni M3 ¥.linin)

SUBMITTED: July 11, 1957
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moving Gysten and 0F the agporatu [tself: With sgmall mass
tha coil aupp r® must t2 vary rigid, the material of the
Sapp r* must be roossnductics, arnd ne parts nmast exist in
the bedy =€ +*ha rransf rta-t that give way., f denotas the
addit,. na. phazs shit* depardent on the frequancj. Based on
tha caperimentat! iovep’ lgatlcn of +he phase fraquen-y de-
perdercz rhe f lewl~g (3 f.urd: i) Tha differenze between
*he expsrim=r*3l da’s arl rhe predictions f theiry, i.c.
tha de:.1t..' frum form. 2 () must mainly ve attridbuted

to the arnompaloxs phass Sr-ques .y deg-ndence, 2) The anozaly
of whe phase frvq.en y dapzaiente consiats of the superposi.
tizn of the addit’ ra: 7 s €)) ci the ba3i. pnase fre-
quat .y dependan -, 2 d:nufws tha angular frejquancy.

3) The lineic depenawnc=: of W on tha frzjuen:y makesz it
pragitie *o cake P, inko o, sofint in a 3inpls way und ‘o
rompensats for (o, thix sgala makas it pogaitie 4o extend
the working rarge of the apparatus vaing the metaucd of force
and velo:sity,
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On the Effe~t of "Ne K S 57“23~7-16/55
gative Friction" in Plant i i
and Velocity" and the Means for Itg EliminaziZnUBlng e Tiethea of Force

z?et:;r;;thmagsuie?ent is based on the eloctric equivalent
¢hanical inmpedance E which by the form i

1 ula (1 :
connected with the mechanicnl impedance of the invegtzg;:ei

6yst o
ystem ZM

K denoctes the factor of th
e e electromechanical couonlin de.-
i:::i?g o: I?e ;onstruction of the apparatus, which ig °
mentally determined, There are 2 fi 1
and 9 referen~as, 6 of which are Sovizt. furess T table,
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AUTHORE ¥elekhina, Yo V., nuvohinok iy bee da 76-5?~5-3/47 .
TITLE: Kinetics of the High Preassure Pelyumerization of liethylnetha-
crylate(Kinetika polimerizatain petiimetakrilata pri vysokikh
davleniyakh)

PERIODICAL: 7hurnal fizicheskoy ¥ himir, raga, Yul. 32, Nv 5, pp. 1016~
-1022 (USSR)

ABSTRACT The pregent work is a coupletion of the paper LB Vereshcha-

gin, V.h. Derevitgkaya ard Z-i. Rogovin ‘Ref 1) with the rain
attention in the kinetics being raid to the injectrd polyme-
rization. Benzoylpercxide wng used to 0,2 percent oy weirht
and the experiments were carried Sut st pressures of 1 xg/cm
at 50—7000 and of loco-4500 kg/cm at 25-50°C. The xinetics
were determined according to th? Ailatonetric method by which
neans polymerization depths of tc atout 3¢% could be deter-
pined with an accuracy of G,',. while with presgures of above
loso kg/cm2 the dilatometrir method according to Ye,V. Kuv-
shinskiy and h.3. Semerova (Ref 3) was applied. For filling
the ampoules with the monozur a gpeciel vecuua plant was con-
structed the scheme of which as #ell as the working technique
Card l/} are given. From a graphiically siown curve can be scen thet the

2
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Kinetica of tne ligh Pressure Folymerizatiun of Y6~52w5-8/47
Kethylmethacrylute

course of polymerization can te divided ints four sections;
the experiments on the influence of the injectior. concentra-
tien on the polymerization kinetics cn the other hand show
that the moment of reaching the same polamerization depth is
inversely propotional and the reacti.n velocity is directly
proportional to Y¢.The temperature dependence of the reaction
valocity is shown by a nuaber ¢f isobars while frem a dingran
1t can be seen that with the increase of pressure the activa-
tion heat decreases and thar cn the other hand the rise cf
pressure effects an incraasse of the polymerizaticn veloecity.
The increase of the polymerivation degree was first observed
by Norrish and Brockman (Ref 6), while the increase of the
polymerization velocity andi the incr.ace of the molecular
weight, not observed <n the case of styrene, is explained by
the occurrence of the jelly effect. ¥inally the muthors point
out thet in using high prengsur=2a nerew elementary reactions
of polymerization were obuerved. There are 9 figures, 1 table,
and 1o references. 7 of wiiich are JSoviet.
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VOTINOV, M.P.; SUBBOTIN, S.A.; SAMOLETOVA, V.V.; KOPYTOVSKAYA, S.P,; EUVSHINSK]IY,
YO.V. T

i

Investigating the cryastallizability of *SXI" vulcanized rubber by the
method of adiabiatic stretching. Vysokom.soed. 1 no.?7:1016-1020 J1 '59,

(MIRA 12:11)
1. Vsesoyuznyy nauchno-issledovatel'skiy institut sinteticheskogo
kauchuka,

(BRubber, Synthetic)
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15(8)
AUTHORS: Bessonov, ¥. 1, Kuvshinskiy, Ye. V.
R
W
TITLE!: Cracks in ?ggggparent Plastics, Their Growth and Structure

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1441 - 1447 (USSR)

ABSTRACT: In the present paper the authors describe an interference
method for the investigation of cracks in the interior of 8
transparent material. They investigatecd the growth of cracks

in samples of rectangular and round cross gection frou poly-
gtyrene and polymethyl methacrylateq(PuHA) with 2% plustifier -
dibutylpht alate. The cracks were produced by the action of
gome kg/mm , Pigure 1 ghows a typical.picture of micracracks
formed in the P¥MMA in penetrating;light. Figure 2 is 3
achematic representation of the possible observatlon direct-
fons. Next, the authors discussa the inveatigation regults
ghown in numerous figures (photos are enlarged 22, 3(, 60,

or 120x). Figure 3a shows PuMA (c = 5 kg/wn®, 19.20°C) a side
view in penetrating 1ight; the cracks penetrate 0.2 %o 0.} nm
into the depth of the material. Figure 2y, shows the inter-
ference picture of such cracks: strip gats of the shape of cut

Card 1/2 parabolas superposing one another (Fig 2b'). Figure ¢ shows , -~
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the reconstruction of form and dimensions of such a crack
(the interference Ploture was taken under green light with
0.53/@) carried out by means of the data obtained from the
interference pictures. The angle from the crack walls en-
closed in the central part, was found to be ~ 25", the dist-

of six pictures descrébing the crack growth in the vairious
stages (PMMA, 4 kg/mm®, 20°C). Figures 8, 9, and 10 show
Pictures of indivigual cracks, figure 9 ig the only »sicture
showing cracks in polystyrene, figure 10 ghows a sinile large
c¢rack in oriented Pyua. All details concerning the tuking of
such pictures are dealt with closel§y. There are 10 f.gures
and 12 references, 9 ot wvhich are Soviet. N
Institut vyaokomolekulyarnykh Boyedineniy AN SSSR Leningrad
(Inatitute of High-molecular Compounds of the AS LSSk, L
Leningrad)

May 5, 1958
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BESSONOV, M.I1.; KUVSHINSKIY, Ya.vV,

Cortain chaructaristics of the dastruction of annnaled
polyotyrana. Vyaokon.soed, 1 n0,10:1561~1565 0 's9,

(MIRA 13:3)

1, Institut vysokomnlskulyarnykh soyadineniy aN SSSR.
(Styrene)
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PERIODICAL:
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Bessonov, M. I., Kuvshinskiy, Teo Ve

e e T

Determination of Creeping in Solid Polymeras

Zavodgkaya laboratoriya, 1953, Vol 29, Nr 9, pp 11:7-112¢
(USSR)

Since hitherto there had not been s generally used method and
etandard device to tost the creeping (C) in polyme:'s, the
present paper describes a proper method used in the Ingtitute
mentioned in the Association. The tesis are carriedl out at
constant temperature and constant tensile stress o’ the sample,
To record the course of accumulation of deformatiois the
(C)-curves are plotted automatically, this being especially
nacessary when the speed of (C) is great, as under high
tensions. Hicrosamples (Fig 1) were tested, which 1ad been
heated to 10 to 15" over the softening temperature (ST) be-
forshand and then slowly cooled down to room tempesature. The
(ET) of the sample is determined according to the zethod of
the Institut fizicheskikh problem AN SSSR (Institute for
Physical Problems of the AS USSR) (Ref 1). The graph of a
horizontal thermal chamber (Fig 2), in which stretzhing is

APPROVED FOR RELEASE: 03/13/2001
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50V/32-25-9-35/53
Determination of Creeping in Solid Polymers

carried out under obamervation of the sample deformstion through
a measuring microscope and recording the deformaticn by an
electric rheochord transmitter, as well ag shaoning the loading
mechanism, is presented. The latter can work in twc ways -
with a disc and counter weight, as well as with g figured
ecoenter. Caloulation methods for the two types of loading

are mentioned. Visual deformation zeamrements are usually

made without correction for "boundary effect", The above
mentioned transmitter wus linked to a bridge circuit (Fig 4),
this again linked to a recording potentiometer of type EBP-CY
(scale 30 mv). The absolute maximum measuring error of dao-
formation was + 0.005 mm. The temperature stabilizatiorn ir

the abovementioned chamber was achieved by means of a

direct current - bridge circuit of type UMY and a Joverning
millivoltmeter of type MRShchPr and was + O.5° within the
temperature range +20 to 42007, There are 4§ fipures and 7
references, 3 of which are Soviet,

Card 2/3
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Sidorovich, A. V., Kuvshinakiy, gg,,v.
Device for the Datermination of the Heat Dilatation of
Filme and Threads

Zavodskaya laboratoriya, 1559, Vol 25, Nr 9, pp 1124-1126
(USSR)

In investigations concerning the hardening of polymers (p)

it is most appropriate to test the linear dilatation of

thin (P)-films. Through high-vacuum treatment at increased
temperatures low molecular matter and particularly noisture
can be practically entirely removed from such saanrlea. Ao
orientation of the macro-molecules in the film, which 2arir,
during the production of the film and becores visihle on .eute
ing in form of shrinkage and deformation, cun be romoval
through prior heating of the sample in high vacuur to 0. 0
over the glazing temperature. An apparatus was consiruactad
whioh allows quantjtstive linear dilatometric analysic i the
vacuum (10~ =2 - 10”2 um Hg) under dynamically sirictly controlled
time and temperature conditions (20-250 ). The sumples can

be gooled or heated with homogeneous sreed in a range of

0.5 /h to 2 /h, or can be kept at constunt tempernture with

0

EIEREER S
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Device for the Determination of the Heat Dilatation of Films end Throeads

an accuracy of + 0.2° for several days. At the game tire g
the dilatometrie measuroments the sample can be weipghad., The

. apparatus (Pig 1) essentially consistn of two ;lags cylindars.
In the upper cylinder there 18 a quartz spiral balance to
which the sample i3 fastened with a quartz thread, o “nu3
1t hangs in the lower cylinder., To the lower end >f tuo garple
another quartz thread ig glued (with the adhesive BF-2), 8o
that its lower free end hangg into a tapering par: of the
lower cylinder, which is fused together. The lowe:r end of
the quartz spiral, as well as the frae end of the quartsz
thread hanging from the sample are examined with one catheto-
meter MIR-1 (with ocular micrometer AM9-2) each. "he lower
c¢ylinder is situated in an electrical oven. The tvo glass
cylinders cuan be evacuated. An installation is used for thernal
control (Fig 2), containing among other things an automatic
transformer LATR-2, nillivoltmeter MRShchPr-54, two resistors
of the 8liding contact rheostat RSP, as well a8 a sound frequen-
CYy generator 3G-10. Measurement of the heat elongation of thin

very little elongation resulted, Testg concerning the hardening-
Card 2/3 and softening process of atactic Polystyrane throuzh radical

ERSS Stz s i
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polymerization ghowed (Fig 3) that only in the raage over
110° the atate of polyatyrene is clearly determinad by
temperature. With lower temperatures the lengih o! the sanple
is dependent on prior thermal treatment. There ara } figures.

AS3O0CIATION: Institut vyaokomolekulyarnykh aoyedineniy Akademii naux S38R

(Institute for High Molecular Compounda of the Academy of
Sciences, USSR)
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AUTHORS: Gldorovich, A. V., and Kuvehinsiiy, .

TITLE: Anlsotropy ot Thermal Eipnnoion of Polytet
lene Untdirectionally Holled

PIRIODICAL: Zhurnal tekhnicheslkoy il 0, Vol ol Nr -0, oo
1271-1272 (USSR)

ABSTRACT: Polytetrafluorocthylen: (-CF., F, N rollec Into thin

films in either lonsitudinal or transvirse
{s subjected to healing: and coollpr:, and i
studled through measurements of 1ty thermal conf{lcinnt
of llnear expansion and obscrvation of phage transition,
Sample films were heated from 209 2 to 1200 C, ccoled

to -22.5° €, awl then heated agatn Yo 26% ¢, The
temperature chanyes wore made i ‘ }.5“ e/
mln., It has been oboersod i

H - 4 1 o
direction,
(a4
-~

anisotropy

.

teeatin vl oconling
curves show a hi;h deppeoe of brsteresio, b Lhiermal
coelftelent of Vinear cxpansion in the Tonetirlinal
direction of rolling 1o only avoul nolf o oobtninsed
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B. A, Roberts, D E!) o
1085, 19515 Kirly, ®. k. g
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ASSOCIATION: - Institute or Wichi=Moloeular Corgnige 2
Sclences, 58SR (Instnio /‘ L ‘/ o
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AUTHORS: Lebedov, G. A., Kuvshinskiy, Ye. V.

TITLE: Rules Governing the Deformation of Amorphous Polym:thyl-
methecrylaté\and Polyvinylacetnte1by gold Extraction

PERIODICAL: Fizika tverdogo telas, 1960, Vol. 2, Yo. 1, pp. 96-105

mEXT: The article under roview shtows that it is poasivle to elorngate
polymers below the temperature of vitrification continuously (without
constrictions) and to study the stress-gtrain curves quantitatively. San-
ples with a cross section of up to 1 mm® were subjected to tensile tests
in the temperature range +20 = +160°C. The authors atudied polyvinyl-
acetate (PVA) and polymethylmethucrylate (PMMA). The changes ir the
length and cross section of the samrles were exarined visually ard
photographically. Analyses of numerous experiments have ehown that stress-
strain curves usually show peaks in their inttial sections if the sample
dces not tear up to an elongation of ~ 10 per cent. Contractions were not
observed in every cactct (Fig. 1), It may te as=ured that the density of

Card 1/3 L//Z?
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Rules Governing tha beformation of Amorphoug S/181'6C/OO2/01/22/0}5
Polymethylmethucrylate and Polyvinylacetate 3008/B014
by Cold Extraction

the materiajl changes ogly slightly during the tensile tegt, Tatle 1 chows
that the change of (1v does not exceed 2,5 =~ 1.4% at 4 degree H¢ elongy -
tion of TEAL2.25 1In addition to the 8tresn-gtruin curves of py\ foil,
Fig. 2 showy drawings of samples elongated to different extents. It wyg
witablished thyt the existence of a peak need not be cauged by contrac-
tion. The development of 8 contraction is always uccompanied by o
"plateau” on the stresa-strajin curve (Section AB in Pig. 1), Relixation
occurs in addition to elastic deformation (Fig. 3). It was provec that

the increugse of atress is actually due to elastic deformation. A theory
of the process of elongation {g established on the basis of g Eereralizg.
tion of the relations of Maxwell'n theory concerning viscous-e¢lartie
media, Theoretical stress-strain curves characterizeq by « Steep rise and
a flat drop are reprosented in Fig. 4. The desconding branch of the

curve (Fig. 4b) represents the dynamic equilibrium between the in:reane

in stross ang ito relaxation. differentigl method wag developed for
analyzirg the intermittent stress-strain curve (Figs, > and 6). I: iy
suited for an exact and reliable determination of the differentig’

S oI
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Rulew awirricy the Deformation of Amorphous S/181/60/002/G1,'22/035
Polymethylmethacrylate and Polyvinylacetate BO03/B0O14
by Cold Extraction

modulus of normal elasticity E and of the rate of relaxation %% at
various ntages of deformation. There are 6 figures, 2 tables, and
3 Soviet references.

ASSOCIATITN: Institut vysokomolekulyarnykh soyedineniy AN SSSR, lLeningrad
(Institute of High-molecular Compounds, AS USSR, Leningrad)

SUBMITTED: April 14, 1959
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BES30H0V, M.I.: KUVSHINSKIY Ye.V.

Relation ‘:etveqn the static breakdown and deforzation of
solid amorphous polymers, Vysokom. soed, 2 no. 3:397-403

Mr 60, (MIRA 13:11)

1. Institut vyeokomolekulyarnykh soyedineniy AN SSSR.
{Polymers) (Stratne and stresses)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927930008-3"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86 00513R000927930008-3

B POty e\ Pk RN SO 5 1

Lo )

8382
17.4%12 sl
Q/xoo £0/002,/005/01L/01¢
| C.¢Sb0 aleo 2208 BOO4 /B0
AUTHORS Sidorovich, A. Y., Kuvsohinakiy, Ye. V.
T i R g, T e J
TITLE: Thermomechnnical Study of Amorphous and Crystalline Prljmf‘
PERIOLICAL: Vyuokomolekulyarnyye soyedineniya, 1960, Vol, 2, Xo. %,

pp. 178-764

flustics cun be clusgified among the known plastics by 1nvestignting them
thermomechanically, They used an apparatus described in Refa. 4. &,

50 mm long, 2 - 4 mm wide, and 0.05 - 0.9 mm thick polymer usirips mere
studied by uniaxial, uniform stretching under n load of 0 00 k /um
%ith linear temperature rise in the range from -130 to O C und a vdm,
ty of 0.4 to 100 C/h. From among the amorphous polJrer] polyatyrene,
polyethyleneterephthalate, and the styrene rubber copolymer, of tha type
CKC-80 (5KS-A0) were studied (Fige. 1, 2). From amons cryatalline
polymers, isotactic polypropylene, polyethylenec, polytet rafluocroettylens
and polyethyleneterephthalate (which was caused by heating tn pASGS Cver
into the cryastalline state) were investigated (Figa. % 7). Deformaticn

Card 1/2

TEAT: The authorys of the present paper intended to finl out ahether new \/
\/
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Thermomechanical Study of Amorphous and $/190/60,/002/035/014 7017
Crystalline Polymers BUO4/BO6T

irn amorplious polymers depends to a highar degree on gtretehing than in
crystalline polymers. As is shown in Fig. 1, stretobed paolyotyrenePe.
sumes 1%9 original length as goon ag the atretehing congen Tra nf nep -
vxeraiged by siretching and the rote of neatin< on b softenin. tatiyr ot
ture is low. In the cagse of crystalline polymers. nowever, the therio-
mechanicul curve is more ccmplicated ani cannct te characterizad by the
scftening temperature alone. Three sections may bte dlatinmataned, nimely
the region below vitrification., the region of cold flew, anid the re
of melting. For these polymers the following can be th‘rm ned by ¢
mezhanical investigation: softening temperatura of the Amarphous [
melting temperature of the crystalline part, unl the tenperaturs ¢
“1c%, On the bagis of thermomechanical curves. the tharm-ctabil:ity
of yelymers of the same type may be compared (Ei:. B8). These ourvay vi.ry
mera sirengly under the influence of experimental ~onditisrs Sharn .rn ooe
tase of amcrphous polymers. There are 8 fijures and 4 refererces: & S-vict
2 British, and 1 French.

ASSOCIATION: Ingtitut vysokomolekulyarnykh soyedineniy AN IOUR
of Migh-molecular Compeounds «f the AS USSH) .

SUBMITTED: February 4, 1960
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57181/60/002/007,005/042

3206/B0T0
AUTHORS: Aero, E. L., Kuvshinskiy, Te. V.
TITLE: The Fundamental Equations of the Theory of Elustiz.ty of
Modian With Rotationul Interaction of Particles 1%
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2. No. 7, PP- 1393-1409

TEXT: The classical theory, which is based on the apsumption of central
forces acting between the molecules, is not able uo describe many

phenomena, for example, the propagation of short waves of sound. In order

to be able to explain certain anomalies in the dysamic elasticity of
plastics, the authors have developed a phenomenolngical theory of

elasticity of complicated media, taking into account the rotaticral p//El
interaction of particles. In this theory. the pariicles are regarded

not as points, but as extended objects whose distunce from each cther

is equal to their diameter. The action of the pariicles on one another
is described by a system of forces and moments. Axcording to the
schematic diagram of Fig. 1, equations for the eqailibrium of forces are

Card 1/3
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The Fundamentn] Equations of t}, Thoory or 3/181/60/002/007/305/04?
Elasticity of Modla with Rotutional Inter. BC36/Bo70
action of Particleg

$21 up, and the interaction of barticles in cont
tnvestigated, The motion of a part of the medium en:logeq by & surface

the equation of motion ig set up, .ng e€xpressgiong for
ik (Fig. 2}, and the micromoment tensor
Hiy are diascugged. Later, the deformation energy W of ap element of the

medium ig invgatigated by taking into account the v.lype- and surface

forces ang Mmoments. Equationg (13) - (16) give inteyrryl 2quations fer y,
The deformation energy per unit volunm

e ig finally g.ven by
dL = dfkdeik + dev Wigdryip. Since, drip is a deviatcr (dr11=0) b/ég

1k
he clasgical theory. The Propertiegs
of the tengor ik are investigated, and it ig desigrated as the "teneor

of small torsion ang bending", The authors then investigate the elagtic
Potential ang Hooke'g 1aw for an 1sotrop1c substance of 4 constant mass,

Card 2/3
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The Fundamental Equations of the Theory of S/181/60/002/007/00% /042
Elasticity of Media With Rotational Inter- B106/B0OT0
action of Particles

in which the interaction of particles leads to dissribution of forces
and moments on the surface. For the potential, formula (33) is fourd,
ejy and ry) being given by (33a) and (33b). A generalization of the

equation of motion is then given, the relation between the componente of
the deformation tensor are studied, and it is shown tha: the same
relations hold between the components of ey and r;, tensors (identity

theorem of Saint Venant), There are 2 figures and 7 references: 3 Soviet,

2 French, and 1 Indian. b////

ASSOCTATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR
Leningrad (Institute of High-molecular Compounds of tle
AS USSR, Leningrad)

SUBMITTED: December 3, 1959
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S/190/60/002/010/008/02€
BGO4/B0O54

AUTHORS : Vershinina, M. P., Kyvsﬂ}psk}g{ Ye, V.

TITLE: Study of the Mechanical Destruction of Polymethyl Vethucry-
late and Polystyrene on the Basgis of Chunging Malezular
Veight

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1963, Vol. 2, M, 10,
pp. 1486-1493

TEXT: The reduction of the molecular weight of polymers in mechaiical
crushing observed by various investigators induced the authors to carry
out the following experiments: Chips were cut off on a turning lathe from
rods of polymethyl methacrylate with a moéecular weiggt deterzinel vis-
cosimetrically in benzene between 0,.58+10° and 8.4+107, of polyst,rene
with a molecular weight between 0.14°10® and 1.4+10°. The thickneis of
chips was varied between 3 and 75 u,_ the turning speed betmeen 1.3 and

70 cm/sec. The intrinsic viscoaity [q]cutt of the chips was deterained

/

as a function of the initial intrinsic viscosity P”init (Figs 1), The

higher/the initial molecular weight of the polymer, and the thinner the
Card 1/3
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Study of the Mechanical Destruction of $/190/60/252/010/008/026
Polymethyl Methacrylate and Polystyrene B004/3054
on the Basls of Changing Molecular Weight

chipa, the more [ﬁ]cutt decreased. This effect is diascussed as a >onse-

quence of the destruction on the surfaces newl;y formed during cutting
(Fig. 2); a "destruction depth" g = (Aﬁ”/[ﬁ])-h, where h is the taick-
ness of the chips. Fig. 3 shows the fundtion g = g(h) which is no: linear.__
Further, the authors experimentally determined g/h = 4[] as a ‘unction
of the cutting speed v (Fig., 4), and the function g = f(fh (Fi3. 5),
The latter yielded a family of curves with linear initial section; having
the same tangent. The authors therefore agssume diffusion processes. They
tried to find a universal curve g/h = t(V17vh). The destruction dapth
should be determined by the diffusion coefficient D, Fig. 6 shows that no
universal curve but another family of curves was obtained, The value of

D was found to be 1074 cmz/sec which does ngt agree either with the

order of magnitude of the gas diffusion (107° cn ’sec% or with thit of the
temperature coefficient of heat conductivity (1077 ca¢/sec). Thug, the

destruction procegses do not only depend on the rupture of chezicil bonds
on the cut surface, but they enter deeper layers of the zz:terial, dewelop
®ith time, and are limited by factors shich are not yet known. Thare arae
6 figures and 10 references: 16 Soviet and 4 U3,
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Study of the Mechanical Destruction of $/190/60/002/010/00¢ /026
Polymethyl Methacrylate and Polystyrene B004/B054
on the Basis of Changing Molecular Welight

ASSOCIATION: Institut vysokomolekulyarnykh moyedineniy AN 3SSR
(Inatitute of High-molecular Compounis of the AS TSSR)
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8/122/60,000, CCT/GCE/ 011

AL61/AC29
AUTHORS: Bessonov, M.I1., Engineer; . Zakharov, 3.K., Englneer; _Kuqsh}gggixz:
Ye.V., Doctor of Physics 'ahd Mathematics
= ‘
\
TITLE: Experience in Determining the Mechanical Properties of Plastics 1in
Microspecimens
PERIOCZCAL:  Vestnik mashinostrcyeniya, 1960, No. T, pp- 1 - 45
TEXT3 A new mechanical test system for plastics, requiring specimens of

only 30 to 50 g (100 times less than in the existing test methods), has been de-
veloped by Institut vysokomolekulyarnykh soyedineniy AN SSSR (High-Molecuaar Com-
pounds Institute of the AS USSR) in cooperation with industrial institites. The
test system includes tests for softening temperature, specific impact 1esistance
and tension, and, for specific cases, for creep and long-time strength (Ref. 2).
The specimens are disks of 10 mm in diameter and 4 or 2 mm thick, 10xluxh and 15x
10x4 mm plates, anc two-lateral blades of 15 to 3% mm long, up to 4 .mn wide and
with 8 mm transition radii. The softening point is determined in an WUDIT (1FP)
apparatus (Fig. 1) developed by A.P. Aleksandrov and Yu.S. Lazurkin anl built in
the workshops of Institut fizicheskikh problem AN S883H (Institute of Pnysical
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8/122/60/(L0/L07/545/011
Al61/A029

Experience in Determining the Mechanical Properties of Plastics in Microspecimens

Problems of the AS USSR);. The apparatus ccnsists o a copper tray with eight
Cavities for specimens, a heater placed between the tray and the asbes‘os cover,
a resistance thermometer of 0.1 mm nickel wire wound on mica, an asbes‘cs-lined
hoed and a support with dial indicator. The thermostatic system is 1l.ustrated
by a diagram (Fig. 1b). The test consists In determining the penetration depth
of a needle (Fig. 2). The curve shape, as in this graph. showy the dllfﬁxencu
between a "linear" plastic, like organic glass, and "three- dimnnsional like e0-
onite and escapon. The softening peint is easily found for the lineax plastics,
only approximately for "loosely Joined"™ (escapon) and not at all for "firmly
Jolned The "IFP" test takes 4 - 8 h. Impact reslstance is tes‘ed with a "Din-
stat" pendulum. frame described in a Prench source (Ref. 4) on a plate t¢pecimen;
the tension test machine is shown in a diagram (Fig. 4) and is used for finding
the ncrmal modulus of elasti~ity, relative elongation in rupture, etc. As is
known, the mechanical characteristics of plastics very considerably derend on the
speed with which the load 1is applied, and on temperature, but there 1: yet nr
industrial machinery for determining such characterlistics on mlrrospnfimﬂns and
the described spectal machine (Fig. 4) had tc be butlt. Detailed design descrip-

<~
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8/122/60/000/00T/C05/011
A161/A029

Experience in Deltermining the Mechanical Properties of Plastics in Micrcspecimens

tion is given. Figure 4b shows pickups of the machine connectied tnto a bridge
fed from a ™Ir-10" (Z3-10) sound generatcr by 6 volt current with a 5,000 cycies
frequency. ‘The bridge unbalance is proportional %o the applted load anc i3 am-
plifted. The applied force ranges are O - 5 kg, 1% - 30 kg and - 200 kg, the
accuracy 1s wi‘hin 1% of the limit lcad; the thermostatic and cryostatic system
makes possible tests in a temperature range between -120 and - 4250°C. Tie elonga-
tion diagram 1is reccrded on tape. As can be seen in two graghs (Fig. 6 ,where
the results of testa with normal and "micro"-specimens on crganic glgss‘and ebon-
ite are compared, *he "microspecimens" show pra~stizally ‘he same result:. It is
mentioned that *he new. test system is. analogous tc the tests described in Refer-
ence 1. The tests are in use since 1954, There are 6 figures and S references:
2 Scviet, 2 English and 1 French.

I~
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

5/032/60/026/C1/033 /052
Sidorovich, A. V., Kuvshinskiy, Ye. V. B010/B0C6
e LA

Apparatus for Thermomechanical Investigation of Polzmegg by
the Method of Monoaxial Elongation

Zavodskaya laboratoriya, 1960, Vol 26, Nr 1, pp 100 - 102 (USSR)

An apparatus (Pig 1) was designed for testing thin uniformly
heated plastic samples under uniform stress (at monoaxial elonga-
tion). A temperature range of -150 to +270° at heating- and cool-
ing rates of 2 to 60°C/hr, loads of 20 g to 3 kg, and sample
elongations of 0-50 mm can be applied in the test, Sam)le strips
having a test length of 50 mm, a width of 2-5 mm and a thickness -
of 0.05 - 0.5 mm are tested. The apparatue containg a levice for
uniform sample elongation by means of an electric deformation CEEZ)
primary element, a thermoatating unit, to control heat:ng and
cooling rates, and a unit for recording sample deforma:ion and
temperature, At the one end, the sample is clamped to u fixed
holder, and at the other to a holder attached to a wire rope.
The horizontal wire ip guided over a pulley, the pan with the
weights being attached to the depending end. The pulle) has a
scale, and is axially firmly attached to a disk. The lutter 1is

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927930008-3"
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Apparatus for Thermomechanical Investigation of 5/032/60/026/01/333/052
Polymers by the Method of Monoaxial Elongation BO10/B006

adjusted as rheochord primary element of sample deformition. The
sample itself is placed in a horizontal cylindrical chamber
which can be heated by a heating element or cooled by liquid
nitrogen. The heating element is fed by an autotransformer of
the type LATR-1 and the nitrogen is circulated bya UMT pump.
Commutation of the current in the heating element and switching-
on of the pump are effected by means of an electronic EPV-01 24
potentiometer, Furthermore, an RSP, rheostat, gD-22%lectric
motor, KVP-6?potentiometer, VS-12*rectifier, PP potentiometer,
and an M-494*microammeter are used. The circuit scheme applied
to record sample deformation and temperature is illustrated

(Fig 2). Thermomechanical curves for crystalline polyethylene
terephthalate obtained by means of the apparatus deacribed above
by applying various loads and a temperature increase cf 0.9°C/min
are given ?Fig 3). There are 3 figures.

7

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR
| (Ingtitute of High-molecular Compounds of the Academy of
| Sciences, USSR)
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s/032,'4.,026/012/018/036

3020,/BG76
AUTHORS : Bessonov, M. I., Vashchenko, V. S., and Kuvshinski ; Xe. Y.
’ ' y ) J ,
TITLE: Determination of the Surface Cracking Resietance of

Transparent Plastic Materials on ¥edge-shaped Samples

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 12,
pp. 1390-1391

TEXT: The surface oracking resistance may be characterized by means of the
tensile stresa, at which the first visible oracks occur within a given time
interval after application of load, or by determining the surface under /
gtress in the case of a pure bending teet, at which the first cracks ocour.
A further possibility is offered by the occurrence of cracks on the surface
of plastic materials sometimes after having been wotted with organic liquida
For being able to judge the surface cracking resistance, these pethods are,
however, unsuited. V. R. Regel' (Ref. 7) suggests the curve x_ = £f(c), 1.0,
the determination of the time interval +t_  from the instant of rtress being
applied to the sample up to the occurrency of the first cracks ta a func-
tion of the tenaile streass ¢ for the purpose of characterizing the gurface
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Determination of the Surface Cracking $/032/60/026/012/016/036
Resistance of Transparent Plastioc Materials  B020/B056
on Wedge-shaped Samples

cracking resistance of plastic materiale., In the present paper, i is also
suggested to characterize surface cracking resistance by means of the rela-
tion 7 = f(o), where the sample has the shape of a truncated wed;ge. The

cracks at first occur in the narrow sections of the sample, and only later
on the broader sectionsa. A oracking front forms, which graduslly shifts
from the narrower to the broader sections of the sample. The width of the
sample at the place of the "front" is periodically measured, the -ime since
the beginning of the stress is noted, and from the thickneass of the sample
and the tensile force, the tensile stress corresponding to 1, is calculat-

ed, The wedge-shaped aamples (Fig. 1) were sawed with u circular uaw. The
angle of the wedge was about 5, the marimum width of the sample wuas

8-9 mm, and ituv winimum widih 3 to 3.5 mm. The thickneas of the anmples

was 1-4 mm, and their full length 55-60 mm. Before the experiment.s were
made, the samples were heated to a temperature, which was higher by

10 - 20° than the fusion point of the given material. In the case of the
shape of the samples selected, the stress dropped from the minimun to the
masimum section to aboutthe half of its former amount. The resultu obtained

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927930008-3"
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Determination of the Surface Cracking /050, 00026/012/010/336

Resistance of Transparent Plastic Materisls 8020 ':3" <
on Wedge-shaped Samples

by wedge-shaped and ordinary samplesa were in good agreement (Fig. 2). For
the purpose of calculating the relation T, - £(o), in the first casge two,

and in the second case 11 samples were used. The total time needel for the
investigation, using a test cell, wuo in the firat case about 8, and in the

gecond cage about 18 hours. There are 2 figures uand 8 references: 4 Soviet,
3 US, and 1 GCerman.’

ASSOCTIATION: Ingtitut vysokomolekulyarnykh soyedineniy Akademii nauk S3SR ;
(Institute of Highmolecular Compounds of the Acadeuny of
Sciences USSR) n
f
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BESSONOV, M.I., insh.; ZAKHAROV, S.K., inzh.; KUVSHINSKIY, Ye.V., dcktor

fiz,~matem,nank .

Using microspecimens for studying the mechanical properitet of

plastice., Vest.mash, U4O no.7:41-%#5 J1 '60. (MLIA 13:7)
(Plastics-~Testing)
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8/161/61/003/001/028/042

B102/B204
AUTHORS ; Antuf'yev, V, V., Votinov, M. P.,‘Kuvshinskiy, Ye. V., and
Savin, A. @, T T
TITLEs Investigation of the ageing processes of titanium-containing !

ceramics by means of electron paramagnetic resonanos
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 286-288

TEXT: It wag the purpose of the present paper to study the electrical
ageing of titanium-containing ceramics by means of elactron paranmt.gnetio
resonance (epr). The investigations were oarried out with capaci-ior
ceramios (87% T10p, 5% 2r02, 2% BaC03, 6% Al503, and 6% §10 paste, burned
in the usual manner); the specimens had the shape of tubes (28 mn long,
vall thiokness 1 mm) and were partly electrically aged (1809C, 70C v
constant voltage), The aged speoimens were denoted by Kg, and thcse let
in their original shape, by K,. For the investigations, an epr radio-
spectrometer with h-f modulation (1 Mc/sea) of the nagnetio field was
used; the epr signal was recorded by & recorder in the form of the first

Card 1/4
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5/181/61/003/001/038/042
Investigation of the ageing processes,., B102/B?04

derivative of the absorption ocurve, In the case of a fixed frequency of
the shf generator of 9300 Mo/sec, the field could be varied between 1000
and 4000 gauss, A%t 300°K, no difference oould be found between the epr
specira of Ko and Kay in both cases only 1 weak broad line (with g=z4.14)
was found. Therefore, all further experiments were carried out at 77°K.
At this temperature, K, showed a complex spectrum between 1000 and 4000
gaussy the speotrum of K was similar, but the lines with g=1.97 and
1493 were 1,5 times more intense. This part of the spectrum was more
accurately investigated. During ageing, the concentration of
paramagnetic defects increased, and the electrical conductivity was
100-1000 times increased. An attempt is now made to find out why, in
spite of this oonsiderable inorease of gonduotivity, the intensity of
epr signals inoreased only 1,5 times, The opinion is widespread that
ageing of titanium ceramics is related to a reduction of titaniunmj; -hus,
K, oeramios, which had been chemically reduced in different ways, wuare
investigated. The degree of reduction was determined from the time for
which the epecimens had been heated in CO at 900°C, After having been
heated for 10 minutes in €O (K°-10), Ko had an epr spectrum which wes

Card 2/4
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8/181/61/003/001/¢28/042
Investigation of the ageing processes... B102/B204

exactly the same as that of the original K,. With further reduecticn,
intensity and width of the line with g=1.93 increased, the line with

g%1,97 remained unchanged in contrast to the effeot yroduced by

electric ageing. After 60 minutes of reduction (Ko-60) the line with

g~1.93 was so broad that it overlapped that with g=1,97. The

concentratisn of paramagnetic defects in K°-60 was higher by 3 orders of
magnitude than in K,. Thus, in the case of chemical reduction, only the /
concentration of 1 type of paramagnetic defects is increased, in

electric ageing, however, the concentration of 2. In the pure comronents _-
of the ceramics, no opr signal was found, not even (Ti0) in the cese of
irradiation with 7.10°r y-radiation from Co®°, The authors thank V. Ya.
Kunin for his collaboration, and I. D, Fridberg and K. Ye, Lisker for

placing the material at their disposal., There are 1 figure and 3

Soviet-bloc references,
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Investigation of the ageing processeses. B102/B204

linina (Polytechnio

N: Politekhnicheskiy institut im. M. I. Ka :

ASSOCIATIO Institute imeni M. I. Kalinin); Institut vysokomolekulyarnykh
soyedineniy AN SSSR Leningrad (Institute of High-molecular
Compounds, AS USSR, Leningrad)
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Characteristics of the thermal expansion of polyethylene te: sephthalate, ‘
Vysokom. soed,3 no,2:161-163 F '61. (MIRA 1415) i

1, Institut 'vysokomolekulyarnykh soyedineniy AN SSSR,
(Qerephthalic acid)
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8/190/61,/003/002/006/012
‘r.%roo B101/B215
- AUTHORS: Layus, L. A., Kuvshinskly, Ye. V.
© TITLE: Effect of the molecular weight on the strength of

oriented amorphous polymers

PERIODICAL: Vysokomolekulyarnyye goyedineniya, v. 3, no. 2, 1961,
215 ~ 222

TEXT: It was the purpose of the present work to study the effect of the
molecular weight of criented polymers on thoir strength in that range of
molecular weights in which the strength of isotropie polymers is 10 longer
affected. Stressstrain curves of oriented polymers also had to b2 plotted.
Polyvinyl acetate (PVA), polymethyl methacrylate (PMMA), and polystyrene
(PSK were used for the experiments. From the solutions of these jolymers
films were deposited on glass plates and then dried in the vacuum for

3 . 4 days} the temperature was gradually increased up to 90°C for PVA
and 150°C for PS and PMMA, The molecular welghts were viscosimetrically
determined. The softening temperature was determined by plotting the
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thermomechanical curves, Strips of 4 mm width and 10 mm length of 100 -
-~ 150 films were subjected to preparatory drawing at increased tempera-
tures. The ratio A between elongated specimen and initial length was bet-
ween 2 and a maximum of 200 - 300 for PVA, and 15 - 16 for PMMA. After
drawing the strips had a thickness of 10 - 15 and 50 - 60p , wkich was
optically determined with an W38 -1 (IZV-1) apparatusj their wicth amoun-
ted to 0.6 - 2.5 mm. The stress-strain diagram was taken of a 10 mm strip
of specimens thus treated. A table gives the data nf the specizens
studied, and the experimental conditionms. Fig. 2 shows the stress-strain
diagram of PVA which consists of three sections:a steep first section (I),
a flat central section (II) in which maxima may occur for PVA and PS, and
a steep terminal section (III) leading to the bresk. The shape of the
curve depends on the elongation A, PMMA and PS showed the same behavior.
The upper part of Fig. 5a shows the breaking stress Gb (O’P in the Fig.),

and the lower part shows the breaking elongation Eb (€p in the "ig.) as

functions of preparatory drawing A. PFig. 6 gives the tensile strength of
isotropic and oriented polymers as a function of the molecular ‘veight.
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Hence, a dependence of tensile stremgth on the molecular weight waich does
not exist in isotropic polymers was tound in polymers oriented by drawing,
. E. I. Barg (Dokl. AN 3SSR, 84, 257, 1952, Ref. 5), A. V. Stepanov (Zh. eks.
i teor. fiziki, 19, 973, 1949, Ref. 14), and P. P. Kobeko (Amorfnyye
{ veshchestva, Izd. AN SSSR, 1952 str. 234 { Amorphous Substances, Fublishing
House of the AS USSR, 1952, Pp. 234) Ref. 15) are mentioned. i
There arc 6 figures, 1 table, and 15 references: 10 Soviet..bloc and 5 non-
Soviet.~ bloc. The 4 references %o English language publications read as J|
sollows: W. H. Cardthers, F. J. ¥atta, J. Amer. Chem. Soc., 5%+ 4714,.
1933; A. M. Sookne, M. Harris, Industr. and Engng. Chen. 31, 478, 19453
Sh. Tachikava, Rayon a. Synthetic Textiles, 32, no. 3, 31, 43, 1951 32,
no. 7, 32, 42, 19513 P. Y. Flory, J. Polymer Sci., 11, 37, 1953

»

IR

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR
(Institute of High Molecular Compounds of AS USSR)

SUBMITTED: June 16, 1960
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XapamrepucTnEA MCXOIRMX noamMepon, yelonns WX mpex.
DOPHTCABHOR DRTMNMN X PEARM ncumTanxl

Table: Properties of the ini-
tial polymers, conditions of Texnepatyps | Tewneprrypa | Cropocts nopuers pec:
thoir preparatory drawing, and "o | peerens |G T S e
: experimental conditions. Tp. °C Ty *C cg ¥ ,p"
: Legend: 1) Molecular weight, @ 1) ® @ i)
1 }-Ev.106; 2) softening tempera- @ﬂonnnnnwnaunn
- A5 45,0 70 2,85 , 0,55
| ture; 3) temperature of pre 8.25 P 20 2% 1 0088
paratory drawingy 4) rate of 0045 46'5 20 2755 i ‘055 .
; preparatory drawing, %/sec; ,
' 5) rate of stretching of ori- ‘ O Moancrmpon
g ented specimens, %/secs 0,10 100 12? g,gss g.u
,58 101 120 . .
o) PVA) Db) PSj o) PIiA 088 02 10 288 ol 044
) 1,00 102 120 2,58 0,14
| ’
"i ©llonnuoTnaxeTakpuaas
. 0,65 T4 170 10,00 0,14
} 0,85 124 178 1(2).;')3 ] g,}:
1,30 122 1750 | 10,0 .
Card 4/7 30 | 122 170 | 289 0114
i 270 | 1 170 10,00 0,14
| 2,70 114 170 2,55 0,14
]
l
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Fig, 2. Stress-gtrain curves
of oriented PVA.

Legend: a) So id curvet
dashed curve:

M, = 0.25° 10, 6: M = 0.15° *108,

The numbers in the curves glve

the degree of preparatory
drawing. )

6, xejcmt

3000
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o'p,nz/cu‘ Fig.5a
1

Fig. 5a. Gb and {'b as

J
_ functions of preparatory drawing .
M for PVA.

) . 2000 \
Legend- 1) Mv - 0.15'106‘ ‘J—Tf \\\T\

6 10
2) u_ = 0.25’1061 :
3) M = 0.45°10

=

. ) 100
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Fig. 6. Tensile gtrengths of P = |
polymers as iuxﬁztions of their A " ‘
molecular weighis.
Logend: 1) and 23 PYA; 3000 -
3) and 4) PS; 5) and 6) PIOMAS . L,
a) oriented; §) isotropio. 2000 l /f‘/ |
>
|~
1000 }/f . - y
o
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BESSONOV, M,I.; KUVSHINSKIY, Ye.V.

Kinetics of the growth of "silver™ cracks in transparent sclid polymers,
Fiz.tver.tela 3 no,5:1314-1323 My ‘6l. (IIRA 14:6)

1, Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad.
(Polymers)
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> 3102/3201
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' ! ruvshinskiy, Ye. V.
< RUTZORS: Besgonov, . I. and ¥ ]

TITLE: characteristic fgaturcs in the ! .
S cracks in solid polymers

n 061, 607-61C
SRIODICAL: Fizika tverdogo tela, V. 3, no. 2, 1061,

o

5]

2 S
O

+h and the s
1 micreocoric growih en
TEXT: A study has peen nade of thewA ety N e
destructive cracks in an organic glags (20 Jm'tbod e i
N 1 b) ” 1 - }od T
putyl phthalete). The euthors worked by the i? 8 of St dev
tion, where a single deatructive cracx for?s ﬂ{ a 1- T em i
:H éxneriment ig graphically represent?d in .1%. i 1;ﬂ~th-wgs e s
o 0% 20 X 4 mm 4 microscope with large focal rens 5bc~ e
) s 2 1{“ e I ¢t~n H-Q . .
.‘2 ?ations maée at room %temperature in thi a..ecf;Zﬂt. > ‘h”J
ronss of . ' near th ip of the
o““uns of interference fringes were Ob?GrJC- :e%woup o
g;**ﬁg observations in the reflected light: :fhiroad e
fr:;ges on the tip of the crack, and a group _umees
hi;é thege (this is not obgarvable in the transmittec

K ithout
growsg, the narrov fringes move ahead with it, W ho
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nd shift, the sli o ispit
y inres change their ahape'a d ) Lt S erears o
The proud irlggZ“(in tne reflected 1ight) “hiCh;wézizus ;apgr v
reddish color 11 are compared pith those of @ provious seiod L A
baasirh 1%;;3*1n which the authors gtudied the B%I ;x{
1, 1441,

—~rmm
U0

1id polymeT
w py the {mpression of transparent 80i=% FE
n ) bl -
cracks formed in gilver y

ieu-ploc and
; ferenced: 5 gowie-010%
:nto the latter There are 3 figures and 9 refere
into . :
3 non—Soviet—bloc.

N eningrad
] vedinenily A §SSR Lening
komolekulyarnynh soye Ly A Ienincrad)
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E102/B104
LUTHORS: Leredev, G. A. and Yuvshinskiy, Y v
TITLE: Structural characterintics of tne Wijlver® cratks An roly-
methyl methacrylate films
PERIOLI JiLs Fizika tverdogo teln, v 5y no vagy, 617 - Rl

TEXT: The strurture of the so-called ngilver” Cracks «pich form in the
deformation of polymethyl methacrylate and polyvinyl n-etate at t¢mperatures
below the vitrification point w2s studied with the w1d of the micrascorpe

K/ ((MrU-1). Tt was shown thut these strongly light-scattering cracks are
rijted with polymer aubatances whose nature wus chanyed For tne production
of +these cracks varioug filmy were elongated ot tompuorature? of up to 409¢.
Subsequently. microphotographs weTe taren an transmaitted, reflected, and
cbliquely reflected light. The nuthors also ande interference rictures with
nn\ﬁMW‘1{MII-1) interference microscope. 1t was found thut 20-7C-pm deep and
aboutl IO-/(wide cuneitorm cracks had formed shitoh wore lmost corpletely
fi1led with porous polymer whose optienl propertive snnaidrrably diffuered

from the original prorerties.

The rolymer in the ~rocxs showud very fine
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S/ 111 /61/062/005/ 01570
Structural charanteristics of B102,/B104
transverse cracks connecting the edges of the muin Crack Special cxperi-
sents with trestment at different temperatures (up to 120°2) showned that
obviously due to the heut the "gilver" filling the cracks shrinks
{compres sion). The cracks did not disuppear upon hest trectment vithout

deformation of the films. This could be e¢asily achieved by compression at
soom temperature slthough the cracks renmained vizitle urndier the microscope.
Thers are 6 figures and 6 references; 4 Soviet -nd 2 non-Sovizt

. The
latter read as follows: B, Mazvell, L Rahm. Ind. Xry. Crem | 241 1048,

1G4 C. Hsiao, J. Sauer. J. Appl. Phys 21, 107%, 1250,

ASSOCIZTION: TInstitut vysokomolewulyarnykh soyedineriy
Y J J 5 K
(Institute of Hij h-moleculur Compounds AS US

SURMITT D April 10, 961
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Trermomechanical propertiecs B1‘O/3101
d0 not coincide at low temperaturss an they do at

Samples cbtained tn narrow fractions
moiocul ar-weight

properties.  The MW wore determined by meuzns of lignt sca -
! £ sC .
‘ateratory of V. . Tavetkov in th- IVS AN 883 For Mo « »

’ ! Lol
o4, Y N . ‘1 1l ! 2 . E
! 1073 5.04107; and €.9 and 2 kg, '=m“. the follisw.ng wan Sound ,
R O S 3 o ’
s=2tiong CNrrPsponf ng Lo the start of softentng zcineise for .
Fr e . -
fraztions (G e 125 C); ( only at Mo « .54 ,d§' there 10 3 r.at g

betwoen 120 and 170 C;

nenfracticnated polymers and their fr
serrezponded to those obtained by V.

shimii, 23, 530, Since after

1949)

,oo] ng - unloading - heating the wnitin)

ghly elostic and _thermal-expansion ieforzations wxist
;f‘;..) tyrene ([QJ = 4.1 in benzena) with 0.5 and 25
CO“u/n. neating rate also indlecate the absence :f fléx.
the tnerazomechanteal curves ig effectsd vy
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5/ 141/61/003/011/035,056 f
B108/B138 B

AUTHORS : gidorovich, Ye. A., Kuvshinskiy, Ye. V. b

2 !
—

TITLE: Shook compression of rubbers
PERIODICAL: Fizika tverdogo tela, V. 3. no. 11, 1961, 3487-3494

TEXT: Some time 8go, the authors developed a KC (kS) pendulum type ;
elastometer (ZhTF, 26, 4, 877, 1956). With this device strain data can be f
obtained from cylin-d_fical rubber specimens and compared with theoresical

resulta., The shock-stress signals as picked up by a plezo-quartz

dynamometer (L. A. Layus. VINTI, Peredov. nauchno-tekhn. i proizv. onyt,

t. 32, 1958) are fed into an o-1 (ENO-1) oscilloscope. The force during

the impact time is

p,—_-__‘lfn'%-: 0 e sin (0t —29), 1) /
Fym o ™" sin (04t — ). @) %

resnectively for a Kelvin-Voigt and for a Maxwellian model (subscriste K

Card 1/3
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Shock compression of rubbers £108/B138

and M, respectively). Vo denoten the vendulum velocity at the beginniag ///

of the impact, M the pendulum mass, the.'s arc the natural frequencies of
the pendula. The experimento showed that the Maxvwellian rather than taie
Kelvin model is applicable to shock deformation ot rubbers. The force
during the impact is a monotonic function of time and with no sudden rise
st the beginning of impuct. Resilience vas found to be independent of the
size of the spccimen. According to the Maxvcellian theory its logarithz is
directly proportional to the impact time. The experiments showed,
however, that regilience either does not chanre at all or rises olightly
with decrcaping Impact time., This study led to the conclusion that in
general the Maxwellian model io applicable although it cannot be used Jor
an accurate prediction of frequency course. The Kelvin model holds true
only for substunces with a high resilience, i.e., having low mechanical
loases. There are 4 figures, 1 table, and 4 refercncea: 3 Soviet and

1 non-Soviet. The three references to Fnglish-languapge publications r:ad
as follows: L. Mullinas, I. R. I. Trans., 22, 235, 19474 Rubb. Chen.
Technol., 20, 998, 1947: Ye. V. Kubshinskiy, Ye. A. Sidorovich. Rubb. ~Chem.
Technol., 32, 3, 662, 1959.
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Shock compression of rubbers 3108/B138

. k., institut sinteticheskcgo !
ASSOCIATION: Vsesoyuznyy nauchno-issledovate. uk., insg i
- kauch{ll:a im. §. V. labedeva L» .-w-us (All-Union Scientific

Regearoh Institute of Synthe:.c i.noer imeni S. V. lLebedev,
Leningrad)

SUBMITTED : June 23, 1961
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2961%
s/120/61/0uo/ool4/o3 1,/034

\C.9%00 E194/E355
AUTHORS: Volodin, V.P.. Kabin, S.P. and huvshinskiy, Ye.V.
TITLE: Measurement of the dynamic mechanical propertiz2s

of rubber in the frequency range from 0.01 to
4 000 c.p.S.

PERIODICAL: Pribory i t ekhnika eksperimenta, nO. L, 1961,
p. 179

T . A previous work (Ref. 1 - this journal, 1957,

No. 5, 86) described equipment for determining the dynamic
mechanical properties of rubber in the frequency range of

100 to 4 000 c.p-S« It was shown that, in prlnc1p1e, the
apparatus could be used for lower frequencies and this has now
been done. Mecasur ements of the shear modulus and tangent. of
mechanical loss angle can now also be made 1n the frequency
range of 0.01 to 100 c¢.p-s. The output of an ultralow-

frequency generator is amplified and applied through a resistance
to the coil of a vibrator. A peak voltmeter 15 used to mneasure /
the voltage drop across the resistance which is proportional

to the stress applied to the specimen [t also measures the

Card 1/2
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Measurement of .. .. E194/E355

alternating component of the output voltage from a capacitative
pick-up which is proportional to the displacemunt of the
specimen. A phasemecter is used to measure the phasec-angle
between the voltage corresponding to stress and that corres-
ponding to straing Mecasurements can be made 1n the temperzture
range -30 to +60 °C. Test results are quoted for shear modulus
and tangent of mechanical loss angle as functions of frequency
at a temperature of 15 O¢ for CkE (SKB) base rubber. Thus ,

at a frequency of 0.0l c¢.p.S- the shear modulus is

2.6 x 106 dyncs/cm2 and tan & = 0.17. At a freqyency of 1CO ¢ p s.
the corresponding figures are 5.4 x 10 dynes/cm” and
tan 6 = 0.3 c.p-S.

There arc 2 figures and 1 Soviet-bloc reference- \X

ASSOCIATION: Leningradskiy politekhnicheskiy institut
(Leningrad Polytechnical Institute)

SUBMITTED: November 17, 1960
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172 s/191/6 1/000,/005,/002,/003
- uwo P
Ic %500 2409 3124,/3218
AJTHORS: Begsonov, M. I., Kuvshiggkij, fa. V.
TITLE: The relationship betweer dertructicn, deformation, and

cracking of solid amorphous polymers
PERIODICAL: Plasticheskiye massy, no. 5, 1961, 57-63

TEXT: The principal results of studies performed in recent years on o
relation between the destruction of solid amorphous polymers and “heir

creep and cracking are presented. The relationship between temporary
dependences of the astrength of solid amorphous polymers and their creep

jg first dealt with (Fig. 1). The common exponential relntion ve.neen .
11fe and stress of the type ¢ =4e~%0 holds only for acelyl cellulose in J(’
the whole range of temperatures and stresses concerned. In every tegt, .
the creep curve was determined until the gpecimen cracked. Fi#. 2 shows

the creep curve of acetyl cellulose (AC) in the coordinates € and log 7.

At any stress, creep curves of AC must be S-shaped. 1In general, the creep
curve of the polymer in the coordinates € log t must be S-shaped. This i3
zn indication of the complicated tirme dependence of the rate of creep

Card 1/9 3
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The relationship between destruction... B124/3218

deformation accunulation. Bxperimentally. the dependence of log T on

log (1/v) for ebonite at 20, 40, and $500C, for AT at 609C, for a copolymer

of methvlmethacrylate and methacrylic acid (CMMA) at 2004, and for poly-
styrene (PS) at 200C yielded a straight line. The relntion between T and J(
v can be expressed bty the empirical equatiocn 1/1=v"/c (m und ¢ are
constants depending on temperature and the type of poly:er). Trie relation
indicates that destruction and deformation are entirely different. inter-
dependent processed. Destruction and deformation rates change unpropors
tionally with varying stress. This is illustrated by Fig. 4. Heating
tests indicate that destruction is a local process covering spall areus of
the material. Therefore, it is not directly related %o the defornation
accumulation in the entire specimen. The degtruction ®as axazinedl by
microssopic atudy of the cracking of aolid, amorphoud, trangparent polymery
{organic glasses)" When trangparent nclymers erack, their cracs glitter
intensely in the reflected light Tne authors developed the so-called
mface" process for observing such cracks (M. I. Bessonov, te. V. ¥uvshinskiy,
FTT, 1, 1441 (1959)). The dumphell-ahaped gpecimen {s pnt on the microscope
gtage and gubjected to congtant tennile stresd (Fig. 5. The fnees of

the specimen are polighed Qbaervaticns aTo rade in reflected 1icnt, us3in

o

Cord 2,8 3%
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mochanical orerties of rubber in
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AUTHORS : Kuvehinskiy, Ye. V., and Sidorovich, A. V.
TITLE: Ways to develop a quantitative theory of vitrification

PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3403-34)8

TEXT: This is a critical survey on studies since 1936 on the relaxation \/
theory of the vitrification of amorphous bodies. It is shown that the ys
relaxation theory, although well known, gives only qualitative results, d
and that systematic investigations of vitrification are lacking. To

develop the theory further, the following studies are proposed:

(1) experimental investigation of rules governing property charges of a
gubstance during heat treatment, compression and elongation; (2) confirma-
tion that when a function of state is eatablished this enables the behavior
of a substance under any course of treatment to be predicted; (3) explana-
tion of a kinetic equation on the basis of the general conceptions of
molecular relaxation. The equation of state
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Ways to develop a quantitative ... B104/B102
dU 7 ol 1"{ L) .d_L.I. i{—p—z
(—Jr = \;‘_'(T"JT)., I B cl¢‘A‘-P( d0 )’, l((d,)+(dP )'. [ dt
=f+fa+ Iy (4)
1)[ . ﬁ[_ — _221_
(—d%\ f’—(—?’O‘ );,l —(!’Pf’o o'
is derived for the function of state '/
d3 -
U= U(a‘; —d;—; 0; p; q, r): Ula,; 0; p). (2)
where - ———
(G)=Alas @i & py=Aulas; O p). (3).

@, = inner parameter of the substance, © = temperature, p = preisure,

q = do/dt, r = dp/dt. From (4) it follows that the proposed experiments
nust be of very varied nature, but the experimental conditions :an be
exactly determined if temperature and pressure vary according %> a
previously fixed law.
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" MECHANISM OF RUBBER WEAR (USSR)

Rudakov, A. P., an vshinskiy. Vysokomolekulyarﬁyye soyecii-
neniya, v. 5, no. 3, Mar 1963, 417-423, $/190/63/005/003/020/024

The weis of rubber has been studied at the Institute of Macromolecular Com-
pounds, Academy of Sciences USSR, with special cquipment permitting 1) vig-
ual observation and cinemicrophotography of the phenomena ocqurring ais a
smooth steel indenter slides back and forth on a rubber surface and 2) study
of the effects of the number of indenter passes, contact pressure, and gise-
ous medium. The experiments were conducted at room temp‘erature with
filled butadiene (CKB, CKI, ), butadienc-styrene ( CKC-30~A), carboxylited
(CHC-30-1 ), isoprene (natural, CKH ), and butyl rubbers and with unfilled
CKW and nairit. Rubber wear was shown to be the result of degradation.

The rubber surface becomes tacky, and the wear mechanism is a contina-
ous rolling up and removal of this tacky surface layer. In some cases the
presence of oxygen affects the nature of the wear: the wear of isoprene¢
rubbers in air was shown to differ from that in He, In air, itis accompanied

T Carda 1f2
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MECHANISM OF RUBBER WEAR [Cont'd} 8/190/63/005/003/020/02k

by the separation of an oily liquid indicating the development of oxidatioa, which
is also observed in the case of CKC=30-A, The wear processes of CKIl and
CKC-30-1 in air and in He ore identical, It is also shown that the degradation
of rubber is not associated with the evolution of the heat of friction, Changing
the temperature of the experiment affects the developrent of the process con-
siderably, For example, at temperatures above the softening point of poly-
methyl methacrylate, its wear is similar to that of rubber, hut at lower tem-
peratures the wear is different: particles are chipped off of the unchanged
material. The results of the study lead to the general conclusions that “he
wear of rubber is closely linked to the development of mechanochemical de-
gradation, ' : o |BAO]
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ALCCESSION NO:  AP3006764 S/O190/6f$/005/00)/15{)}/1 397
AUTHORSt Fomonko, B. A.; Volodin, V. P.; Bidorovioch, A, F.y Kuvahinskiy, Ye. V.

TITLE: Thermomechanical investigations of polylsobutylene by means of dilat:ion and
nenetration

SOURCE:  Vy*sokomolekulyarny*ye soyedineniya, v. 5, no. 9, 1963, 1393-1397

TOPIC TAGS: polymer, thermal oxidation, single axis elongation, polyisobutylene,
amorphous polymer, thermomechanics

ABSTRAC?: The low-molecular-weight polymer was prepared by means of thermal
oxidation decomposition of the high-nolecular-weight product, heatin: the latter
in air at 160-170C for 50 hours. The characteristic molecular veights 1.!\,1 ard i!.,,z
were 0.55 x 108 and 1.86 x 106 respactively. The method of invastigation

consisted of single-axis elongation of & film strip under a conutant force, snd
penetration by a 3-mm oylindrical indentor under a gradual temparature rise. The
results show behavior of polyisobutylene analogous to other linsar polymers. As in
other amorphous polymer deformations, a sharp branch in the thermomechanical curve
of polyisobutylene shows a superelastic behavior. Orig. art. huas: 4 figures.
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KUVSHINSKIY, Ye.V.; AERO, E.L,

i "{aternal®
Continuity theory of asymmetric elasticity, allowing foi _
rotation.y Fiz., tver tela 5 no.,912591-2598 3 '63, (MIA 16310)

1, Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningzrad,
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LAYUS, L.A.; KUVSHINSKIY, Ye,V.

Structure and mechanical properties of "oriented" amorphous linear
nolymers, Fiz, tver, tela 5 no.11:3113-3119 N '63, (MIRA 16:112)

1. Institut vysokomolekulyarnykh soyedinaniy AN SSSR, Leringrad.
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E ﬁﬂ?ﬁOR. Rudakov, A. P. Kuvshinskiy, Yo. V. ﬁb*w

'}"TITLE: Wear of rubbeé' on a smocth indentar

SOURCE: vﬁauchno-tekhhicheskove soveshchaniye po friktsionnomu iznosu_jvzin.
" escow, 1861, Friktslouayy Tonos rezin (Frictional wear of rusber) sharnik
statey. Hoscow, Izd-vo Fhimiya, 196%, 46-55

TOPIC TAGS: rubber, rubber property, prubher researvch, welr resjstancc.ifriction,
wechanical working

ABSTRACT: The wear of rubber depends on its progerties and en the ~onditinons under
which it is being used. Wear te not aiways the result of sor: ¢ and cuta, but
also results from sliding along 2 amooth surface. The hypothesis that Gurabillity
is determined by the elastic strength charanteristics of rubber contradicts the
findings of many expaeriments. Hevertheless, there are theoring whick identify wear
" of rubbep with mechanical destruction. Hare, on the contrary, it is telicved that
procesges azgociated with fatigue play 2 decigive role. Consequently phenomena :
which occur during rubbing of a rubber surface with & emcoth indentor were investi-~.
cgated. & speclal device was constructed for this purpose (gee Fig. 1 of the En-

A "
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closure). When the indentor is draggud ainod
the latter remains unchanged for 2 certaln
lindrical pellets are formed. these pello:
to the motion of the indentor.

layer becomes stigky and woak. The experis

1 ~ ) H ., 3
SEB Y and SK5-304 Wubber and with natural rubber. (st

dation processes take place during the wear of SKI Hised rubber and
The destruction of rubber during jndentor treatmznt cannot be atrributed
Orig. art. has:

rubber.
to the heat liberated due to Friction.
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Fig. L
Test Equipment

1 - indentor; 2 - dynamometer spring; 3 -~ MIR-1 wicroscope; & - -G micioscope;

=

i

5 - motion picture camera; 6 ~ synchronous motor; 7 - reduction gearbox; & - illu-:

i minatop with flashlfght; 9 ~ rubber specimen; 16 - jack stand; 1L - ZG-}0 genera-
. tor; 12 - GMK-1 mechanical vibration generator; 13 - flashlight power stpply;
14 - gynchronizing switch
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AUTHOUS: Layus, L. A.j Kuvshinskiy, Yo. V. |

TIiLE:  Isometric heating as a netiod of sﬁudying orjented amorphous solid polﬁ.em
SOURCE: Vytsokomolekulyarnykye soyciineiiya, ve 0, noe 1, 196k, 52-57

TOPIC TAGS: polymer, solid polywmer, auanphous solymer, orientation, sriented
polymer, stretch, isometric hoatin,, wctorsasion, stross, strotch velaxcity, macro=
~molccule orientation, degroe of oricusation, isometric heating diazran

ABSTRACT: The proposed method of isensbric heating is similar 4o the thermo-
mechanical method. In the first the ctress 1s msasured under constant deformation
and gradual increase in temperatura, wiile in the second metvilod the defor:ation
urder constant stress is being recorded. The material for the presert investi-
gabion consisted of polyvinylacetate {29A) (iol. wte 790 000) and polymethylretii-
acrylate (Pit1) (tols wbe 710 000) filn .ands U0 microns thick, 2 ma wide, an’ 20
m1 long. These bards were held imaobile in a vortical position by two clamps, vie
upper being connacted with a dynamomoucr. The setup was placed in a chamber
equipped with a heating system to provide a gradual temperature rise at a desired
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