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AUTHORS: Ratner, S. B., Stinskas, A. V., Gil! gendorf Yu. c.

| TITLE: : . ‘Mechanical Testing of Plastics 3. Fatlgue Tests.r'

'PERIQDICALx Plaaticheskiye massy, 1960 No. 9, pp.~54 - 61

TEXT:  The. present investigation bases on a papeér. read by S.B. Ratner at
" the Conference on the Practical Use of Plastics in Building. This paper.
treated the physical characteristics of the mechanical properties of . -
:-plastlcs and the specificity of their testing methods. Owing to the great
interest taken in this subject, the lecture material for publlcatlon was:
“'supplemented and aubdiv1ded into five communications..The first two of
“these were published in 1960, in the numbers 7 and 8 of this journal. At_
" the outset, the essential difference between the fatigue of plastics and -
- the fatigue of metals ‘is stressed. The present -day methods applied in -
fatigue tests are divided into two groups differing in type of index and -
design of testers. The tests in question are the tests of hard plastics
and soft -plastics. The methods and testing machines used for testing hard'
plastlcs are essent1a11y the same as are used for metal testlng
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(Figs.1 - 5, Table 1). The machine by De-Mattia, generally applied for
" testing rubber, is used for testing soft plastics in the form of thin,
flexible sheets and films, etc. (Fig.6, Table 2), (Refs.15 and 16). Data
obtained at the Fiziko-mekhanicheskaya laboratoriya NIIPM (Physico- :
'mechanical Laboratory of the Scientific Research Institute of Plastics)
© permit the following conclusions. to be drawn: The fatigue curve of
- plastics at harmonic stress usually has the shape of the curve according:
" to Veler. The only difference is that it does not: approach the horizontal
" ‘asymptote, as is the case for most metals. This geénerally known con-
- eclusion also holds for the plastics investigated. Testing of hard g
plastics was carried out by means of the MYH-6000 (MUI-6000) machine and,
in collaboration with the TsNIITMASh (Central Scientific Research :

Institute of Technology and Machine Building), by means of a ¥-12 (U-12)

. o relative to the static strength P) of glass-reinforced plastics and

‘:unfilled;polymérs=vary widely.:Aftér 106;-,107:stress»cycles the fatigue -
coefficient of unfilled plastics averages 10%, while for glass. . "

i,reinfdrced;plastics‘it,lies”around 20 - -35%. The approximate constancy:of:
‘--the fatigue coefficient within one'grbup‘of plastics -indicates the .~ .~
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"dec1sive role of static strength for fatigue. The knowledge of this fact;

“permits an approximate prediction of the fatigue strength on. the basis of
- the'gtatic strength The change in the fatigue coefficient differs con-
siderably in the two groups of plastics mentioneds The relative decrease?
of strength is much more rapid in the case of unfilled plastics than in".
glass-reinforced plastics. Considering the permanent downward' tendency of"
“the fatlgue curve, and thus also the relat1v1ty of the index (o br h), it

" is more suitable to take 106 streaa cycles as a basis than 107 cycles._*a_:
~ This enables testing periods to be shortened greatly without impairing
- the results. In order to ‘'estimate the rate of decrease of the index, an

additional basis of 104 - 105 stress cycles may be used, The 1ndex of -
fatigue strength is strongly- influenced by the cross-section of the:

. sample. This complicatés the evaluation of fatigue properties and com-

“-parison of test results for products. of different cross-sections. ’I.‘h‘a

composition of the material has ‘a -much slighter influence on the

,_ destruct1on energy in the case of repeated impact stresses than in the
case of usual impact-strength tests (single impact) Basing on the

“relative energy of‘a'severally»répeated,impactr(with~referen¢e:to impact

| Car615/4"
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: strength) it is poss1b1e ‘to select those molded materlals for which this’
‘energy is substantially higher than for most other .plastiecs, including

- glass-reinforced plastics. The materials are selected on the: basis. of a
criterion different from the one used in harmonic stresses, in which the .
~durability and not the work intoc destruction is compared. S. N. Zhurkov B

-~ is mentioned. There are 6. f1gures, 2 tables, and 22 references-

12 Sov1et, 9 US, and 1. German.
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. following conditions were applied for investigating the resistance to
‘wear of various. types of plastics: 1) Friction without lubrication,
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 AUTHORS:  Ratrer, S. B., Farberova, I. I. |
TITLE:. - Mechanical ?éstingroflrlgstiés. 4; Abrasion_of,P1§s£i§§ :

PERIODICAL: Plasticheskiye massy, 1960, No. 9, pp. 61 - 69 -

' TEXT: The present publication deals with questions on the abrasion of -
plastics. The resistance to wear of plastics is being investigated at.
many places in the USSR. Table 1 lists machines which are in use for
testing plastics or would be suitable for this purpose. In general, the -

‘2) four types of friction surfaces, corresponding to practical working . -
conditions: a) rough, sharp-edged surfaces (emery paper), b) rough, blunt.
surfaces (wire gauze), c) smooth, hard surfaces (metal, wood, ebonite, and
hard plastics,-etc.), d) smooth soft surfaces (rubber.and soft plastics, -
etc.), 3) low velocities and small loads in order to avoid heating of - the
- material. It was found that the machines by Grasseli and by Shopper, which

‘are generally used for testing rubber, are suitable for testing plastics.
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©.Both machines employ velocities of 0:3 m/sec;.The load can be varied from
0.3 to § - 10 kg. These machines were used for preliminary studies on the

 abrasion of smooth surfaces and for detailed studies on the abrasion of
plastics by emery paper and wire gauze (Table 2). The-following results
were found: Abrasion of polymer materials occurs in two ways: by cutis
produced by sharp-edged surfaces (abrasive abrasion) and by elastic
deformation and subsequent tearing by frictional force (frictional -
abrasion). The first process is accompanied by lengthwise striation of
the test surface, and the second by transverse striation, Both these
processes are involved in the abrasion of polymer materials. Their ratio-
depends on the elasticity of the material and the resistance of the-
surface to abrasion. The share of the frictional component is all the
higher (Table 3), the more elastic the material and the blunter the

- edges of the abrasive grain are. In contrast to rubber, the abrasion of
‘plastics by emery paper in the machine by Grasseli doés ndt involve
stabilization of the emery paper. Tests using emery paper should be
performed in the machine by Shopper, since here sliding is always over
the unused emery paper surface. The Crasseli machine is suitable for .
testing with the wire gauze. in abrasion of plastics (and wood) by emery.

} LCafd 2/4;
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f”paper the effect of load ‘on- the abrasion is described by
Vo= K1'P - KZP/H, where P = load and H = hardness of the. materlal A

similar expression was prev1ously ‘derived for the abr381on of metals and L
- rubber. In the abrasion of plastics (and metals or wood) by wire gauze the
" load exerts a stronger influences v = K,P" = K (P/H) , where a>1.

3
similar formula was found for- rubber. A comparative estlmation ‘of the
resistance to wear of plastics can be based on equal load, but also on
equal ‘compression: (which is’ determined by the ratio P/H) The ‘ratio of ‘the
“-abrasion values in these: cases varies ‘for different materials. The Tesults
obtained in laboratory tests may be applied in practice, provided the
‘ratio of the abrasive and frictional components during abrasion is equal.
The share of the frictional component (12 £2>0) can be determined from the \
test, e.g. from f = o/ﬁﬁ ‘The mechanism of abrasion of any chosen sample:

- or product is determined by external conditions (roughness, lubrication,

t-avj;;vCard 5/4

velocity, load, temperature) and by the elasticity of the material, owxng'
to its effect on f. This can be applied for the simulation of practical.-
use and for laboratory tests. These experiments were carried out in
collaboration with the TBNII MPS (Head of the Laboratoryz h.M.B111k)
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of Plastics - - S ' ;3015,‘ , 25 ¥ _
'So‘mé of 'i:bhe data ‘arr'e baséd' on'e)_cperAimen,ts performed by G. S. Klitenik by -

request of Lhe authora. There are :'I,_vfigurves,' 3 tables ' apd 19,referenc§s;
16 Soviet, 3 US, and 1 British. =
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-:AUTHORS: ;  Ratner, S - By rrenkel‘ M. D., hovozhilov. A V.

O TITLEs Mechanical Tﬂsting of ‘Plastics. 5 Testing of Heat
- ' ' 73991stance v N P

PERIODICAL Plast1chesk1ye massy, 1960, No. 9 pp. 69 - 76

: TEXT- Th1s publicatxon deals w1th heat resistance tests of’ plastlcs based
- on the widespread thermomechanical testing methods, j.e.; the examination.
of changes in mechanical properties produced by temperature changes .
(Figs.1 - Ty Tables 1 - 4). The upper limit of heat resistance of
vitrified plastics ‘is the temperature range at which rapid softening
occurs.. For these plaetics ‘the softening point corresponds to the. _
' v1tr1fication point T + With crystall1ne polymers, the 11mit of heat

’resistance is-not: the Tv Ar. but practlcally coincides 'lth the meltzng
point’ (Ref 1), It is generally known (Ref.2) that the Toitr. is no matter:

constant since it varies with ‘test conditioms. The ‘softening process 13
strongly affected by the load (Refs 15 17) In the case of some thermo-

cara 1/3
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 fp1asts, softening was observed to be. a. llnear function of the load
(Refs.15,17). Various thermosetting materials exhibited the same
“ dependence: (Figs.? and 3). It was shown that the softening point’ drops

without load, and b q change in heat resistance per’ unit load. Since T
_must correspond to the vitrification point determined by ‘any method -

-~ with thermosetting plastics (Fig. 4) and thermoplasts. These data show that™

-the dilatometric method may be recommended for testing heat resistance. It
.. must, however, be noted that its lower sensitivity renders it less: :
‘ efiective than the method of thermomechanical curves. The most: complete

:ror thls, tests at -2 - 3 different loads, ‘at -the m1nimum, are necessary.v

~for testing different types of materials. This results in more or less

' ;fmaterlals. In ‘rapid quality control it 15 advisable to test heat res1stan

:.ﬁ":LCard;Z/}
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with . 1ncrea51ng load.according to T = T . - bP, where T = softening point

a characteristlc load-independent vitrification point of the material, it

unaffected by other factors, -3 dilatometrlcally. This is the case both;

characterization of the heat resistance requires determinatlon of T ‘and 5

Industrial methods generally apply only one and the same load (P = const)”

fortuitous test results which are high for hard materials and low for sof;

4 T34
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at a load proportlonal to the initial hardnesa of the. material, i.e., atf
" equal initial deformation (e - const) (Fig.5, Table 2). Widely differing

indices are obtained by heat reeistance testa under different preset con-;
ditions (P & const or g = oonst) (Figs.6 and. 7, Tables 3 and 4). Apart-.

from regulntions concerning the general. characteristic, the temperature
7of heat resistance,. specifications should also include regulations con-

- in accordance with»the,applioation of the material-or-the working con-
-ditions the product is to be subjected to. A. P, Aleksandrov is
'mentioned There are 7 figures, 4 tables, and .29 references; 23" Soviet
3 German, 2 US, and 1 Czechoslovaklan. . .
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. AUTHOR: gfffffg,é;;E;.__,;  : -
VTITLEi - The:Grinding:Mechénism pfiPclymérizatibn and the Similafity -

~ Criteria

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 2,
R ' pp. 294 - 297 ' P o
" TEXT: The author starts out-with a definition of abrasive and friction
grinding. These types of grinding depend very much on the elastic and
. plastic properties of the material. Resin is mentioned as a typical _
~ . grinding agent when cutting is doné mainly through friction. The cutting -
~action of the grain‘is partly responsible for abrasive grinding. The
results of tests- are compiled in Table 1 from which it may be seen that
" the effect of friction grinding decreases with,decreasing;elasticityrof
" ‘the-material, and as. the roughness of the material increases, the effect
.'ofVabrasive»grinding,increases too. A similarity criterion is developed
,i;r'tp*éstimAte*the cutting chdracteristicsndfnthg‘mate:ialgwlt'v-is_thew~'"'
“"_volume of the cut and r the distance of the:stripes—fouhd'ﬁle}VQGrOzin
‘4?C§?ds1/2‘ 7 . , , : R o
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3f

'then,vztconst o, wher° f =. a/}ﬂ is between the- limits 1>'f>-0. a and{3

-are determined empirically. v and r for Tesin are given as v = const- p and_,

~r =-const- pﬁ, where p denotes the load, and f is ‘the similarlty criterion
“for grindlng materials. The author thanks I. Farberov, 0. Radyukevich,
_-T. Tikhomirov, and A, Byelynitskiy for their help. There are 2’ flgures,
.1 table, and 4 referencesz 2 Sov1et and 2 US. N

:ASSOCIATION Gosudarstvennyy nauchno 1ssledovate1'skiy ingstitut
' plasticheskikh mass (State Scxent1f1c Research Institute of
'Plast1cs) ' : :

: PRESENTED}- December 25. 1959, by.. V. N Kohdrét'yev; Apademicién

SUBMITTED: - December 24, 1959
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- AUTHORS: Hatnnr, S. B., Stinskaa, Ao V., Shnn?avakav&, {e. 1.

TITLE;V ’ Lono-time strength of plasticsr

Sl PERIODICKL' Fla:!ichesx‘je maqny, no. 7, 96', 59245

i TEXT: ”hia is a2 review of ublications on the long—uine otrnqﬁtb of
7. -plastics. The equation by S. N. Zhurkov et al. (Ref. 1: ZhTF, 23, -
~no. 10 (1953). Ref. 2: 1bid., 25, no. 1 (19=~)) is gnm. '

T=71 etp{(U -76)/RT] (1), i
hére t'is the long-time streng*h, T, 8 -constant- almost independent of the
material and approximately - eoual to the - vioration oerzod of -the atoms in

-12

c»the molecule (1 '~10" sec); U a constanf almost equal to the actiVa*ion«

energy. of thermochemical deatruction; and y a constant depending on the‘

g structure of. material, whioh becomes smaller as the orientation: increases,»

1Jnd larger on nlee‘jcizing.y Results of other scie i tg are presented'
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Long-time strength of plastics - .= . B101/B27F o
'éSpeciaIly data oﬁ;glass~reihforced’plasticsr jThe'différencelbetwéen = ¢X<

shert-time and long-time tests is men%tioned. 1In glass-reinforced plastice, -
the long-time strensth after 1000 hr averages 2/3 of the short.time L
7. atrength, and 1/2 in non-reinforced plastics. Papers by A. W. Thompson
. (see below), B. Pusey (see below), and R. C. Hooper (see below) on. glasg-
7. reinforced ‘epnxy resins are mentioned. - Simplification of the complicated
-~ long-time test by extrapolation or, according to S. Goldfein (see belos),
by temperature increase according to the equation T'= (20 +log 1) = cons$ {5)
18 discussed.. Compariscn of long-time strength and fatigue strength (by
~* cyelic loading) shows that in the latter case, the strength is considerably
- reduced probably due to local heating. Under a1l test conditions, .= - -
‘reinforced plastics generally show higher values than non-reinforced -
. plastics. A, P. Aleksandrov, Tomashevskiy, and a report made by - _
- Yu. S. Lazurkin at the Conference on the Strength of Polymers and Polymer.
i Materials, Noscow, May 16-18, 1960, are mentioned. The authors thank
oL M. N. Kryuchenko and D. T. Verizhnikova for compiling publications on .
-4 glase-reinforced plastics. There are 5 figures, 3 tables, and 24 refer-
.7 ences: 11 Soviet-bloc and 13 non-Soviet-blea, - The nost important refer-
‘. .ences to. English-language publications read as follows; ‘A, W. Thompson, -~

L rard 2/3
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- Reinforced Piastics. no 11(1957); B. B. Pusey, R. H. Care i
L - - ¢ & sy o Do } . i ys Modern
Plastiqp, 32, no..7, (1955')5;3. C, Hooper, Pln%‘icn Tochnolo&y',' 2y no. 8
: (1957); S. Goldfein, A. S. T. M. Bulletin, no. 224 (1957). : :

Camap
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. AUTHOR3 ' Ratner, FRUIEC I | .
! ,

_’___,_...,..._———" -

’TITLE& -Methodn of nsaessing wcar of poly-.rtc -.toriulnif'V 

u‘SOURCEz " Metody 1-pytaniya na iznashlvaniyo; trudy so Olhchaﬂth
S sostov-vnhegosya 7~10 dek. 1960. Ed. by S
T MG Khrushchov. Hnacew, 12d-V0 . AN SSSR. 1962. 106 1,

=TEXT: - ‘Wear: to ting of: rubber and plastic- 1. roviowod. ,¢< i
. Wear may ‘be abrasive,’ frictional or mixed. in: .enoral. rubbin‘
against an abraslve need not rate ‘materials in the same. order as
rubbing. against a. metal mesh, and poth kinds ot surface ‘should be_
" used in testing: and both need atandardising . No_ lnbrtcantn ihonld
. be used.‘because they blur the differences between -nteriul-.
Tests with free, nbrasive. as in sand bla
“The: stability of the wear process is discusse
reference to condittoning of the wear " surface-;, In teltl vit_{
abrasive, the wear rato- is-directly proportionul to the load}
{ests with a metal mesh the vwear rate is- usually: proportionnl to
. gome higher power of ‘the load, and 30 several differlnt test lo.dl
\should be used. In the case o‘ rubber the wear: ratc agni
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abrasive is readily predicted’ from the xﬁeéhnﬁié;lf:prdbéiiiéi'; L

mainly because wear is frictional, With plastics, wear is: %
_ abrasive and the same relationships do not hold: . Laboratory wear
tests alone, even of the two,kihds;togethet.«c.hfdnly“igrtd,qu L
screening tests. . Final judgment of materials wust be based onm
" tests which -most nearly simulate service conditions, Further .
analysis of the wear mechanism is required ‘to aseess the wear of .
- polymers., The influence of composition and structure of rubbers.
- and polymers on wear resistance needs study to establish the .
relationships with simpler mechanical properties of the material,

~ There are 4 figures.
. . P el -

o card 272 -
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s/191/62/000/001/006/006 - .

B139/B110
AUTHORS : Dvuglova, L. Ya., Lur'ye, E. G., Radyukevich, O. V., Ratner,
, : 8. Bu«, Farberova, I, I.: : : ’ e T
g TITLE: - ‘Wear (abrasion) of plastics and methods5for'i€s‘evaluition:'i

'»PERIODICAL; brPlasticheekiye massy, no. 1,*1962;'60-66 

V'TEXT#i‘Sﬁééime“S'°f'é155ti°9 were tested without lubrication at low speeds

~and loads, either with monocorundum abrasive paper M150 (M 150), :
- [OCT344-57 (GOST 344-57) on Schopper machines (produced by the Metallist
- Plant, Leningrad), or with steel-wire cloth0CT 3826-47 (GOST 3826-47) on' i
 Grasseli machines. The nondimensional wear coefficient v for plasticse b(;f
‘does not depend on the cross section of the specimens. - The exchange of . . _._ .~
abrasive paper and wire cloth affects neither wear nor the spread of test .
results, which was estimated from the mean square deviation o-and from . .-

the variation coefficient 6 = < 1008, Since the spread increases during =
. the abrasion of small masses; & <5% was strived for. This was achieved
- by abrading 20-30 mg of mass in the test with abrasive paper, and 10-20 mg.

‘ffr'cé;d_1/;ﬂ,,g_~

ST s SN ST FA PR AT LA AT ALY TR
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~ Wear (abrasion) of "‘as*zca was s B139 B110

71nbthé *eéi with wxre_clo*nv Values obtained for the: wear of v;rioul )
" plastics. rubbers. and wood in reference to the wear of organlc glass ‘are . .
- presented. Tn the abragive paper test with a load of 1kgq%m y vois ¢ ;

3.7 mmS/m oMo 5 710" > for organlﬂ glasse This value was assumed to be -
'100-' In the wire c¢loth test, v is 1. 50‘0'7; this value was assumed to be
B The "abxr aston coéfficient ‘a shows the extent of increase of the wear
ﬂoeff1c1pnt v with an increase of the standard pressure P according to
the equation v = KeP® (2). For plastics;, a was in most cases 1-2, since
-the wear on the wire cl:th is caused not only by friction but also by: the
‘att‘ng ef£9ﬁ‘; The nature of abrasion on the wire cloth is similar to-
that on a smooth metal ‘surface. The wear resistance of plastics during
abrasion op surfaces of varying roughness may thus be compared. Wear may
be considered a fatigus process of the upper material. layers owing to
- repeated daformavion saused by the elevations of the: gr1nding body, and.
: 'an be deteruined from the numbar n of fatigue cyrlesc In the equation
y E (5) (H . haruuwsq), according to I. V.o kragel’skiy; the wear i is
o 1nversﬂly proporticnal 1o n. Fer daterminlng tha waar, Ms Mo Beznikovskiy
- derived the “XPTESﬂLuu S .

'Vri
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‘ Wear f{aprasion; of piastiss ... . = B1393/8110

. ; ) (b &;"‘Slfl. . " o -
v o= const P ST where .o expresse
“Wehler arcording to the relation (g,

£

s ige 2lope of the fatigue curve by
Jo1¥ = n. o« strength under s
lendines, ot smplitude veloe of repeated dynamic ctresses. b can thus
determined as the tangent of the slope of the surves log a a:ﬁl‘ cla et
Owing to the deatraction =f mnlecules, the molecular weight ol ihe sear
‘aroduct 18 lower than that of the intiial material, The results woere.
wall reproducible.  “Wniie for abrasion sith metal screen a gualitative
correiation with the ‘fatigue atrength was found. a correlation sith ioe
£ impact strength exists ‘for abrasion with sandpaper. There are 4 figars
6 ¢ tables. and 3! veferences- . ¥4 Ssviet and 7 non-56viet.  The four mos:
2 ‘recent references to-Engligheianguage putlications read as follewss:
S. V. Ratner. V. E. Gool, €. S. Klitemik, Wear, 2, to. 2, 27 {1358},
1AST5559wc D 1044563 ASTM Standards on Plastica, ASTN D 1242, 36
J. Burns, E. Stery. Ind. Sng. Chem. 20, No. 7, 899, (vy52i.
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o Hechanical and - engineering characwristi% ot‘ plastics (MIRA 15 A)

- massy n03’77 '62

(Plas t,ics-Standards)
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3110/3138 e

R AUTHORS:  Igonim, L. Ay Ratner, S: B;,VTateVGS'yéh,_G;»O.”ﬂ_

S ITLE#} R Improved:methods of;testing plastics
VPERIODICﬁLir Plasticheskiye massy,'no.]4,,1962, 1-2

ﬁ',TEXT:: With the aim of standardizing methods of testing'plastics; the
pervoye mezhvedomstvennoyerrabocheye soveshchaniye po metodam jgpytaniy
plastmass (First Interdepartmental #orking Conference on Methods of

'_Testing,Plastics) was held in Moscow in 1961 with 480 representativesvfrom i

i 179.organ12ations{ V. A. Kargin, { . Bartenev, L. A. Igoniny

(s

o Yue MY Malinskiy, D. F. Kagan, S.. A. Reytlinger,.and’A; D. Sokolov
 reported on the Lurrent situation. Then the following were discussed:

- g,mechanical prdperties,v(b),technological properties, (c) aging and
;;'chemical:stability, (d)'physical'and chemical prope:tiés,-(e),dielectric

. properties, (f)-éhemical;and analytical methods,‘(g) technical —~ -~ R
/. requirements. Séven{permanent,working grQups'have been formed to study (2)
" four ‘of them are on the standardization of mechanicgl.testsg(étatic;5
‘“;dynamicvproperties,'ffictipnvand wear,'heatiand‘frost»resistance),,and'

11)Cardi1/4;_ :
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* Improved nethods of testing..- , B116/B138
~the mechanical properties’of foam and porous plastics;
Qpree permanent groups are studying {v);
- metnods of testing‘thermoreéctive'materials, rheologicalVcharacteristics

: ofjthermoplastics, and thermophysical‘properties. Three temporary £roups.
. are studying (e¢); chemical, thermal, optical, atmospheric, -and biological -

"vstability,'and migration of plasticizers;,'Temporary groups are s
studying (d¢); molecular weight determination, viscosity of solutions,. gag "
- and moisture permeability of films, etc. ‘Permanent 5roups'aré studying e)
‘empoTaTy groups are studying (f); spectral analysis, analysis of 7
sldenydes in mixed polyvinyl acetals, electrometric determination of
monomers in aolymers and copolymers, determination of Cl in orgeno- .

One group is studying (g);jtechnicalfrequirements_for»

sins, powder bakelite, phenol formaldehyde plastics,
aminoplasts, PVC, polystyrene and its copolymers,
b tion and conditioning of samples. A permanent»working
:;:‘cpﬁmission-for methoés'of‘teéting plastics which is to be. established .
Soowithin the7Sovet»po-sinteticheskim materialam na osnove vysokomolekulyar
~soyedineniy pri,Goskomitéte'Sovetavuinistrov SSSR- po kddrdinatsiif' s
"f.nauchno-issledovatel'skikh-rabot'(Council'forisynthetic;Magexi'ls Based o

/191 62/000/004/001/017 |

“glb7d

three of them on
jointslandvmicrospecimens.,

“giloxanes, etc.

" resol and novolak. re

tr’laminatedrplastics,
fpolye@hylené,»produc

nykh

o cara2/4
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Improved methods of testing... : B110/B138 R
. High-molecular Compounds at tho Goskomitet of the Council of Ministers
USSR'fpr'the.Coordinatiqn'of Scientific Research) wills (1) exchange - -
: éxpericnce»on'testimethodsi,(2)'¢oordinnte scientific.work,>(3) : B
~standardize tests, (4);recommend;testing apparatusvfor'series production,
(5) check proposals made by the Heo(TK-61) (ISO(TK-61)){ ‘It will consist -
of the following working groups: RG-1: - terminology and definitions, -
T RG-2 - mechanical properties, RG-3/7,produ¢tion and  standardization of:
. specimens, RG-4 forvtechnoldgical‘andpthermaliproperties,-RGfSa for -
‘physical and chémic31,properties,‘RG-5b for'analytical‘methods; RG-6 for
 aging and chemical stability, RG-B-for_dielectricrpropérties,.RG-9vforf
~ technical requirements, RG-10 for cellular materials. Standardization .
will provide for: (1) prdductidn,processes,~(2)'good'design of plants
for processing, (3) reliable quality guides for industrial production;
(4 engineering'chargcteristics, (5¥~appropriaté research -for developing
‘new.materials. The Komissiya po mekhanike polimerov Goskhimkomiteta -

' lymer Mechanics) has worked out five -

(the Goskhimkomitet Commission for Po

State standards are to be published i

n the near future. Two -
jintcrdepartmental'commissions,will be

'eatablished’forfteatiné plastic
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i ImprOved methods of testihg~ , | o 5/19//62/b00/004/007/017

" tubes and polymer films. The | '
: productlon f
.laboratory staff Illll be intensifled. f ° apparatus and the traming Of
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B110/B101

s/19//62/ooo/005/oo1/o12
3101 . ‘

. AUTHORS: ‘Kargln, V A., aliﬁskiy,‘YuQ'M.,,Ratner; S. B.

: TITLE: - Development of the mecnanlcs of plastlcs:

'PERiGDlCAt; Plastichesklye nassyy no. 5, - 1962, 1-2

C PEXT:  An un&r;tandlng of the behavior and service- 1ife of.- plastic
vproducts involves studying not only. the purely mechanical relaxation
processes but also the mechanical- -chemical process of destruction, -
- -gspecially through repeated bulk fatigue failure or abrasion. - Good
" mechanical properties are requlred for (1) use in supporting, shock.
 absorbing, packing, etc., (2) dielectrics, (3) heat: ingulators, and
{4) water- and gas-t¥ight’ shells. In these reppects, the. fundamental
mechanical indices must be known, such as (1) strength, (2) maximum
elongation,. (3) elasticity, (4) resilience, and (5) heat resistance. The:
‘méchanics of plastice must therefore be developed as an applied science:
©_able to evaluate the propert;es of plastics characterized as: (1) thermo
- _reactive and thermoplastic, (2) brittle and soft; (3) monolithic and:
. porous, (4) filled and unfilled, (35). 1sotropic and anisotroplc. For Anis

Card 1/3
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A3 LT T Beg s L

_purpose, general mathematical theories need to be elaboratedrfor: :
(1) strongth, (2) elasticity, (3) plasticity, and (4) relaxation,

~different plastics. The Komissiya po mekhanike polimerov Goskhimkomiteta.

7'-7; Card 2/3

' records of experimental results regarding: (1) effect of temperature and

~ pressure on viscosity, (2) density, (3) elastic relaxation, (4) coefficien

-~ of external friction, (5) thermophysical data, and (6) effect of tempera-

. ture on the yield curves.. By 1963 it is hoped to have so compile the-
(a) elastic, (b) relaxation and (c) strength properties of all rigid

_ processing as well as for technical evaluation of foam plastics, films,
- soft and semirigid plastics. It is also necessary to work out uniform

- methods for evaluating the properties of plastics as regards workabilit
-and to design suitable experimental apparatus.  To afford reliable basis
~for calculating the strength and hardness of many plastic constructions,

-~ should be. elaborated by the Institutes of the Akademiya nauk (Academy of:

TRTR WA RN A S 0 PrEOG O A TR S ST IR RN DR NIRRT M L IR ) S IR B P SR, GRS A L R R S RS SR ST B R el

: ' s/191/62/000/005/001/012 .
Development of the mechanics ... , B110/B101 R ; s

considering the molecular, supermolecular, and macroscopic structure of .

(Commission for Polymer Mechanics of the Goskhimkomitet) is compiling

plastics, for various temperatures and static and dynamic loads. :similarf
records are needed for the behavior of thermoreactive plastics during '

a theory of the mechanical behavior of plastics under complicated stresses

-~

PR T P M S N e ST I ST P RN ST LN LA O R T S SP NS
A I e L T R N A e R T R AR
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B101 L :

e Sciences) in collaboration with universities and ‘leading ocientists. The
< planned Nauchno-igsledovatel'skiy institut po primeneniyu_plaatmdas v
: r”maShinostroyenii‘(Scientific,Research‘Indtitute for the Application of
Plastics in Machine Building) is to supply designers with methods of
calculation for complicated machine parts and constructions, and to
“‘pursue the developmentioffrésearch methods for plastic products. . The ,
Institutes oI the AN SSSR (AS USSR), the related industry and advanced o
_'schools are towain students conversant with physicOemechnnical‘inVestigaej
’ tion methods  for polymers, in the field of the mechanics of plast{ce and - -
polymers. Comprehensive studies in all fields appertaining to the ‘
_ mechanics of plastics are -to be undertaken in thé,institutea of the
. Goskhimkomitet Jointly with scientific, technical and other organizat
aining to achieve highly effective methods of processing, rational
application and extengive replacement of expensive materiaisg, '

CIA-RDP86-00513R001444.
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TR L B101/R144 -
 ?AUTEORS2 " Farberova, I. T, Katner. B., Lur'ye, Ye. c., Gurman, 1. L

'-x.,’Ibnatova,‘T. A., Nosova, L. A.

‘ TlTLBxﬂ;_' ©Effect of some - factors of composltlon and manufacture on the-;;,

. ' ~ Wwear of plastxcar : A KN
PERICDICAL: 'Plasticheskiye maaSJ, no.,q, 1962, 35~- 38 ’ _”v/
. TEKT: - The rcsults of wear tests on plastics. using emery cloth (EC) and -

S metal gause. (xG) are given.‘ For G wear tests and tests with smooth steel -
0 ihe equation v .= v1P ‘holds mainly for ‘the frictional.aear while the EC: -

S test chardcterlzes the purﬂly abrasive wear. Data of wear (mm’/n cem? at i

':_5.kg/cm g at 60°¢C’ (first figure EC tcst, second’ figute MG test, third -
L. figure ) for epoxy compounds with ‘various: fillers 3E-5 (ED-5) resin witk
© . dibutyl phthalate without filler: 48, 1.8, 3.5; with graphite: 70, O. 05,

- 1.8; with iron ponderz 25, 0.05, 1.6. For. polyv1n11ch10ride plastics'v N

s7'filled with asbestos, talcum or quartz an initial decrease: of: wear with

“increasing filler: content is followed by an incrcase.' The minimum of

- Card.1/2 SR
R piEiE S
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» , , 5/191/62/G50/009/006/012
. Bffect of some factors of composition... B101/B144 . :

" weur is explained by the limit of compatibility between filler and polymer.
" For polyamides, a strong reduction of wear is already achieved with low -
filler addition. Data for polyamide 68 (first figure £C test, second

figure kO test, mm’/m-cmo): without filler 0.61, 0.0025; #ith 5% talcum
. 0.64, 0.CC0%; with 20% talcum 0.73, 0.CC14; with 4U% taleum.1.10, 0.010; .
©with 0L9% K05, 0.91, 0.G003; with 57 105, 1.01, 0.0006, The MG test is - -
%" much more wensitive than tﬁeiﬁcvtést,” The EC test shows the wear in -
. polymers io be a linear function of the product of impact strength and
-7 nardness, wnereas acecording to the kG .test the wear is a linear function
Ui of tne product of tensile strength and treaking elongation. There are j -
"~ “fizures ard 3 tebles.  The English-language reference is: ASTK Standards
“on Plastics, ASTM D1242, 56.(1957). i : E L

,6526,2/21 o
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Cgaxr: The lower resistance to wear occasioned by fatigue of the upper

" net, then covered with 10 u thick teryleme film and again rubbed for

. to a depth of 0.1 mm that oI PMMA down to about 0.01 ma. Similar resulls:
‘were ootained for rubber filled 1i;h'carbon black. uultiple;compressidﬁ-
‘was much less effective, fatigue not occurring belore 2 hrs.- The zecheno=-

card 1/3.2
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s/191/62/000/011/0%1 [o19
B101/B186
,uthoss:  Lur'ye, Ye. G., Ratner, S. Be e
,,TITiE: vib'“'f The rplé of fatigue and destruction in abrasion of -
= : ‘,:polymers- s BT - i
PERIODICAL: Plasticheskiye muasy., no. 11, 1962, 47-48

polymer layer was-studied. Unfilled rubber was first rubbed with a metal

20-30 hrs. The kinetics of abrasion was determined after removal of the.
protective film.. Polymethyl methacrylate (Puus) was fatigued by rubbing
againat a smooth steel,éurface,‘after which- the abrasion was determingd.
Again. The results (Fig. 1) show that the upper layer of rubber fatigues

chemical destruction of polymera_isvconfirmed by the fact that the abraded

crumba had a lower intrinsic viscosity than ;he‘initial;ﬁa;érisls;.f?or

APP :
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The role of fatigue ang deg B101/B18

truction .., -

/000/011 /0}1'1 /o1 9
6 .

PudA and vinyl plagtic, the decraase in‘intrinsic viscosity ¥as greater
in abrasicn with metal net than. with emery cloth.  For Polystyrene and
’polycgrbonate, however, the decrease in intringjc viscosity depended on -
the size of crum

bs, and the intrinsic viscosity of crumbs abraded with.
fine emery cloth was lower than that of crumbg

i obtained lithfcoarae;emery
. .cloth. fThus the degree or desiruction depends not only on the fatigue
but ‘also on the degree of crushing. fThere are 2 figuresand 1 table

Fig. 1. Dependence or. fatigue. (1) Puua fatigued
9y sliding over smooth steel;’(2)’non-£atigued'PMAA; (3) unfilled rubber -
fatigued by rubbing with metal net (with protegtive film);7(4)lunfilied
~‘rubber not fatigued, Ordinate: wear rate-10~ ‘min'7, left-hand scale:
for curves 1 and 2, right<hand scale for curves 3 and 4§; abacigsa:
. upper secale. for curves 1 and 2, lower scale for curves 3 and 4.

the rate of wear on the

Ty min

';'Card'Zéfra{ L
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s 19}/62/000/012/012/015

T i ki

CAUTHORS: stlnskns, A-;V-, Ratner. 5. B- |
t the reat period during

TITLE: : The hardenlng effect in plaatics a
) fatlgue failure testing:

12, 1962 56~ 57

ue ‘test gave the plastlcs 5
The follow1ng data are

ol MpEn:QDICAL: Plasticheaklye massyy no..

¢ TEXT: 1t was found that 1nterrupt1ng the fatig
" a higher endurance @ after the tests were reeumed.

. ;glvgn: . R o
1 S qr 111 a IV ‘bv v 2
' ng caprone - S 270 1000 - 46 .65 23 L1150
 viniplast® - 420 3800 140~ 1050 ;250 7009
- oditto (1) 170 3800 250 355 100 150%
P polyester resin = R SPRRE I o D
C L TH=1 (PN- -1y o 200 1000 - 9% 1907 :50 - 20@%1-”
s ditto (2) © 200 1000 95 600 5010 >600%‘

card 1/2°
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. The hardening effect in plastics .., S BIO1/B186 I e

1) subatance; (II)‘Stress,'kg/cmz; (III),frequency, cycles/min; o
'élv) endurance, (a) continuous test, (b) test withia,rg-zo»hre period of -
rest; (V) fatigue before the period of regt, cycles.qQ i (VI) increase of -
- endurance- to (75); (1) after 1 year of natural aging; (2) 10 intervals of
rest after 50,000 cycles edch. = Similar results ‘were bbtainédvWith cyelic
stretching where no loads occurred with alternating sign. The recovery
effect reached a maximun with ‘a certain degree bf pre;strétching.(~4 25%)
and set in only'after_arcertain'period of rest (15-20 hr). Shorter inter-
vals of rest (O;S‘hr) shtowed no recovery effect. During the test;_the :
‘temperature increage in the samples was smal} (2-10°c) and could not be. ,
the reason for the recovery effect. The,reatoratibn‘efféct‘is~assumedfto
be es nd  perhaps aIsoicroes-linking;

7 aken into account :when plastics are
There. are 2,£igures’andA2'tab1es;' E ‘ ' o

- In practice, this effect must. be tak
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PERIODICAL: - Zavodskaya Laboratoriya, V. 28, no. 4, 1962, 514-516

3’I‘EXTf A fecord;wdrkéd out by the'Komissiya po mekhanikéipoliﬁerov"v -
Gosudarstvennogo Xomiteta po khimii Soveta MinistrovfSSSR:(Commission;of-
_ Mechanics of Polymers of the State Committee on Chemistry of the Council’

of Ministers USSR) (Yu. M. Malinskiy, chairman of the Commission) i3

“ presented.  The data were prepared by the working group of -the 'C'ommj_s'si'o'n:

including: S..3. Ratner, Head. (NIIPlastmass), A. M. Zhukov. (Institut’

okt

" mekhaniki,Au’sssﬁ‘(znstitute.o{fuechanics,As UssR)), B. I. Panshin, =

£ L. Rabinovich,(xnsticut,khimicheskoy £iziki AN SSSR (Institute of

" - Chemical Physics AS UssR)), and A, V. Stinskas (NIIPlastmass). The

o characterisiics were determined for simple states of stress (pressure,
tension, shelar, “bending). (}‘;);,Cha'ra,ct.eristids required for.a general: -
technolegical rating of plastics: (1) specific gravity. (2) Hardness.
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(Brinell). (3) Modulus of elasticity, v(4).Long¥time,tensile;strength.} .
Deformation curve for stress up to 100 hr, the,stressjamountingfto 80 % of
- the strength at short-time tensile test, (
. elongation. (6) Strangth.zﬁ(7)_Durabi1ity
(9)«Impact'stréngth. (10) Friction coefficient. ' (11) Resistance to wear,

T (12) Heat resistance. 1Softéning‘point._ (13) Frost resistance, Brittle
~point for low-temperature plastics. (14) Effect of tempera ture on strengt
Tensile strength at -30 and +60°C, " (15) Other characteristics: stability
cunder.-the gction of_specific'external factors such asg liquid or gaseous :
media, radiation, heat. (B) Characteristics required for calculating
power constructions: (1) Characteristics to be determined by short-time
Mstatic" tests. (2) Characteristics to be determined under long-time AT
static loads: ' (a) Curves for the -dependence of ‘the teﬁsile:(compressive)

B ug-po
i or ‘the constants{» R %

ula 1= rde (if:gpplicab1e fo'

me curveS'(creeping)[undér‘f
ant loads equal to 50, 70,

5) Maximum and relative
. (8) Fatigue strength.

étrehgthron’thé,e

fféctive time of  constant léad
wmreq&':

o,'y are'taﬁen'from—Zhurkovfs form

‘?he ;eépective material). (b)'Défofmatianti
tension and pressure (or bending)junder const

- 443
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Comprehénsive record of mechanical... B116/B104 -

GO,‘9C % of the bfeakihg point; or.thé_quantities‘AE/A log t ahd,a1
- (t1 =,deformaﬁion'pér:uni£ time if ar¥ f(log t) is nearly linear).

' é}; Characteristics to be;déterﬁined undsr short-timozﬁynamic loads:
a) breaking point - deformation rate curves in semilogari thmic¢. . S
coordinates v = f(log v) or the quantities Ac/A log v and g, (01 = stress .

©'at_an assumed unit velocity); (b) dynamic modulus of elasticity. -
: .7(4)-Cbaracteristics to be determined under dynamic loads: {a) fatigue

‘strength with 105, 106; 107 cycle loads; (b) logarithmic oscillation
~decrement during: bending. (5) For materials subjscted to friction:

- 8liding friction coefficient for different pairs with and without . -
lubrication ‘at different velocities and loads. (6) Estimation of the
eifect of temperature on mechanical properties. This effect ig SRR
characterized by the modulus of elasticity and the breaking point under.

- tension at -50, +20, +1000C, and, if possible, at 200°C. (7§f Estimation

“ of the effect on the breaking point under tension by the surrounding -

- medium most characieristic of the use of .the respective material, . Lo

" (8) Estimation of the 'spread of data. A similar record is being worked \/

,:; };CArd93/4 -
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VAComprehensa.ve record of mechamcal... o - B116/B104

out for soft and halA-rxgld plastics, porous and foam plastics, and film
“materials. Such a record exists already for rubber, raw rubber mixtures,
'and thermoplastlcs.v There are 1. table and 1 chiet reference. .

s, o7 _}w"-&
i e
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S/u20/02/144/002/014/028

L : 3‘0//3102
< “Huytner, S. D.
- -~ . .
CATTLE inalogies in abrasioa

R ,.,o.f.;aéj ":."144-1, no. 2, 1_962, 527-529

usses resuivs obtained from studies on ..~
. The relative resistun ce to wear even of
shown to be the same for various abxas;ves,

ﬁjy'vﬁ chno~- 1ssl¢dova»e1' kiy'institut'
o

:JQU\;...:..IO.':  Gosudarshtven
o prasiicneskikh mass .
(State Scientific Resea Tch ;ravzou«e of Plastlcs)
JR B Dace’m‘oef 20, 1564, vy P.. A., Rebmoez__', Acavdemlcmn'
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‘IOI’IC ﬂDS dnrlbinty of phyttc
= ehnticity, lortenins point :

vhen v 1- tho n&lcttu of
e uporuntf-ctontntu ro:-:hm ,
e :::erhl during destruction isgvhich is: tho ‘factor of rupturing. mzion.c e
experinents shov that an increase of €. has & fundamental role in hre.“s )
z durability. In the examination of & ‘large number of plastics the’ :;:re on o
,betveen the expreuion ]ag/p and dumbiuty_.m notieed mdeed. nad.n. i
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’-vfonmla shovs

; dacrease of durability,
sharp increase of g vi

increase of durability.

the wear of the crystalline ‘materials up to the polymer melting point and. then
shovs a sharp decrease in durability.
tics is followed by a sharp change in friction. This. friction

softening of plas ‘
as a result of their transfoma.tion mto 8

increases for the amorphous materials

th an ‘excessive conpenuti.ng decrease of o 1t ‘The.
experiments in wear vith plastic to metal ulnlu at various tuponturu chmnd
the justification of the theoretical analysis. - :
wvear has 2 extremes which form & decreasing curve up to the: softening point -
temperature. The increase of- telpemture in this region results in'a sharp =

but also in the increase of durability as a result ot:

m te-penture curve of the -

The increase of. tenpamture practically does not arrect
The sharp increase in. vear during the

highly elastic state and decreases for crystalline materials as a result of

their melting In both cases these sharp changes in the coefficient of m::uo:ii,i;

can be used as a method of determination of the thermostability of uterinla CoLe

under the condltiona or wvear,

| AssocIATION:

‘SUBHITTED .00
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DARKOV, Ye 4.3 RATNER S.B,; Z ZUYEV A P,; GURARIY, M.G.

Me thods tor impact bend1n¢ tests of plaatica. Sundartizatsih
'27 no,5% AJ.-/J. Hy '63, ‘ —. (nm 1616)

(Plnatica—-Teating)
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: ‘Acc‘msm NR: AP3001h11 - f«_ SE s/oozo/63/1so/ool;/oeu8/0851 70
. : AUTHORs Qatnerz S. . EE e

. -*;,ETITIE: The role of fat:lgue processes in the velr o!' polymeric —teriala =
}f b VSOURGEx AN sssa. Doklady, v. 150, no. h 1963, &;8-851 | IR :

B ‘:'_'T(PIC TAGS: wear of plastic nterials

R ';,ABSTRACT.‘ Author states that vear is a process of surface fltigne and destructio
- or that the separation of surface particles from the friction layer is. not a ‘singl

- .. act but is the result of weakening of the ‘surface’ layers which are subjected to’
- multi~deformation during. sliding . procese. : The examination of . the above euppoai-
"~ tion proved to be unrealistic since the properties of materials are very much
dependent on the conditions of experiment.- The ‘final’ resnlte ehan that-the wear
" of polymeric materials may be as result of a fatigue process., “"The author ex- £
- presses his thanks to G, S. Klitenika for great help:'in this work and to P. A,
' Rebinder for the discussion of resnlts. Orig. art. hns' 2 tables and 2 grap s.

- ’ASSOGIATI(N: Gosudarstvennywy nauchno-issledovatel*akiy institnt plasticheskikh
“mass (State Scie )

Card 1/2/_:
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‘ TOPIC TAGS° wear wear resistance, tmechanical properties,

; | gation-at-break, hqrdness friction, friction coefficient, brittle ‘state,” forced-

! elastic state, high-elas'uc state;. amorphous polymers crystamne polymers,-

i poly(methyl methacrylate) polypropylene polycarbonate ftoroplast-3 poly-l
o chlorotetrafluoroethylene S i Ly :

Ay :

' ABSTRACT The formula V 'y /Hce where V is wear expressed as’ drop

! in height per fr1ct1,on-path length M, _fmction coefficient; H, hardness g,

strength and elongatlon-at-break - has been prOposed to describe quali-

tatlvely the’ relationship between wear in a polymer and simple mechanical prop-

, ;' | erties 2uch as fmption coeﬂ‘xcient and elongatmn-at-break, The effect of :

L Cord 1/ B SR e S

VDS )

.a'»‘

NS ‘.'"’"‘“".' e e e r E ,;p_:_i ool

Cdeens
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:','I ; e

i temperature on these prOperties and hence upon wear proper was analyzed theo :
) tretlcally for 1) amorphous and." 2) crystalline polymers,’ ‘The conclusions for,
icase 1 are i{llustrated in Fig, 1 of the Enclosure. . Since in case 2 the high-elastic
.state is absent and the brittle state lies far below room temperature, the crystal-
i line polymer behaves as a forced elastic material,’ Wear remains at a minimum’
‘over a wide temperature range rlsing sharply only in the vicinity of the softenlng, ‘
: point,  The theory was tested ‘experimentally with a modified MAST-1 KT-type -
;machine, - Amorphous polymers were exemplified by poly(methyl methacrylate)
and nonheat-treated polyprOpylene and polycarbonate [unspecified] ,7and’ crystal-
. line polymers, by ftoroplast-3 [polychlorotriﬂuoroethylene] and heat-treated |
i polypropylene. From a comparison of the experimental data with the theoretical
‘conclusions it was determined that since hardness, tensile stre ngth elongation- : "
‘at-break and the brittle, glass-transition, and flow temperatures are measurable !
only under conditions substantzally dxfferent from'those in wear; only friction-""
“temperature data correlate quantitatively with wear- temperature data, -On the .
bas1s of this correlatlon the Validlty of the formula was confirmed and it was
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shown that in an amorphous polymer contrary to generany accepted tdeas

| . sharp increase in elongation-at- -break in the forced- elasticity region may cause - {

‘ wear -resistance actually toincrease thh an ‘increase in temperature, - The paper I

' was presented by Academician V. A, Kargin. "In conclusion the author express_es'

ihis gratxtude to P, ‘A, Rebinder and Yu, M. Malinskiy for. d1scussing the results
_of the study. ' Orig. art has- 1 formula 4 ﬁgures and 1 table. Ry

fi;ASSOCIATION none L

SUBMITTED' 04Feb63

DATE ACQ 15Ju163 - f_ ENCL' 01

QUB CODE 00 NO REF sov~ ov1o ‘OTHER 001
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- Fig. La, . ,
: Ot-aztreugth poe " e1ongauon-at-break, g - ha.rdneu

bl'u - friction coefficient‘ V. = wear; Tb"' brittle rtenpentm ; if_'
T - gnss-tmsitim temperature, Tt - Llow’ tempera.ture.
Region I -brittle state; II' - forced-elastic state, nx - high-

Cardy /Y- elastic sta.te, IV viacopmtic lute. SRES O e
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AUTHOR' Ratner, S. B.
m—

SOURCE’ Nauchno—tekhm.chesko e ‘8OV

o Moscow, 1961, Friktsionnyy iznos rezin.
i | statey. Moscow, Izd-vo l(himiya, 19616 31~

(Frictional wear. of rubber), sbomik
45- , _

“TOPIC TAGS' rubber, rubber pr

| ABSTRACT: The wearl df ‘plastics s well ‘as:thi
mechanical process which depends' to.a ‘great. extent on’ the mecham.cal proper'ties
and. physical state of the polymer. ‘Plastics. generally behdve as’glasslike, crys-
talline solids, while rubber. is:in a: highly elastic state.’’ Howevev, since rubber
" and plastics are both polymers ‘no-definite’ boundary. may: be drawn_ between them,

Thus, hard rubbers, (highly filled or overvulcanized rubbers) ‘resemble ‘elastic
plastics (polyolefins, fluorinated polymers, etc.). Two: factors ‘influence the ...
wear of these. intermediate substances: friction and abrasion.. It was found that i
“the-index of wear of rubber V on sandpaper may be correlated w1th sttength o and
elast:.city D through the following simple 'ffomula S o FIOEL

ol Cord 1/2 s
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This- formula was verifiedxfor ver 100  differe t

'to load during testing through ‘the: formula kp“
sure is 1 kg/cm?. and p'is _pressure: ‘on’the ‘specimen’ in kg/

jals on sandpaper this. fomula ig: si fied since a =:1s7 The article dxsctxsséé
tion of .factors:

the mechanism of the wear of ‘pol: hich mcludes the gumma
which are responsible for removag of the_ “surface layer during friction wear and
*abrasive wear. Orig. art. ha y figures and:5 formulas. : :

ASSOCIATION: nome
| SUBMITTED:  05Aug6l
"No REF SOV: 035
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'AU’I’HOR. »:Klitenik‘ G..S.; Ratn

TITLE" Charactevistic wear of rubber'

SOURCB‘ Nauchno—tekhnicheskoye soveshchaniye po'i friktsionnomu lznosujrezm.
| Moscaw, 1961. Friktsionnyy iznos rezin (Frictional wear of rubber); sbomxk :
statey. Moscow, Izd-vo Khimiya, 196!4 77—87 , : , S e

"I'OPIC TAGS: rubber, rubber research rubber propex'ties, mechanical workmg, metal
.»gauze, wear re31stance, friction i; : : o . '

‘ABSTRACT: {The purpose of t‘nls W ok’ was to develop better methods for testing
‘rubber. -In the use of rubber, :two basi¢" types of: interactions are observed::: C
_ting and slippage. ‘The former- takes place’ dumng ‘the. running of nres‘%nd rubber
-soles. on'a gravel road, while the second: interactwn oceurs® when belts .are run on
pulleys.» Metal: gauze is a material which subjects ‘Tubber. to. both: ‘types- of wear."
‘Gauze is durable over long per-iods of . time and in- addition: it permits; ‘testing o
| swollen and lubricated:rubber: samples. The results of tests for wear against

'metal gauze are: much more dependent on the compositlon of the’ ‘rubber. ‘and’ the
gree “of vulcanization than the results of tests on sandpaper. A correlatmn 1s
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made between wear against metal gauze and ear agaxnst .a golid m

_nvestigation was made of. the. effect of 1oad1n§ on the. wear of rubber. agaxnst
metal gauze, where the. speclfic wear-in mm; /cm m is v-vlp M where vi‘is'a:
. constant which:is numerically equal to wear‘when p-l kg/cmz. Experimental data

show that in ‘sandpaper tests o is. close to while for" tests with metal. gauze
of the intensity. of intermo

« differs from unity. The. quantity ais a unction
d ‘the 1ntroduction of actlve*‘

jecular forces. The higher polarity of: polymers an
‘the degreeof: swellxng An-

fillers increase the value of a. while an’ increase in .
Rubher wear wa fstudiedbin pelatlonshxp to' its. physi

~rubber generally lowers a. 1
ical and mechanical properties.- ﬂi*ﬁjielates rubber wear

elasticxty : .emplri
ri poisithe. coeffici £ friction

toa reduction in its strength,»héranése
coefficient A is the proportionality facto
n -- (100-D) represents hysteresis losge (where D i8: recoil elasticity in'%)s
o is tensile strength in- kg/cm2 Eis- the'compression modulus of the rubber- in:

kg/cmz- K is the aging factor, - In: addltion, ‘this. formula’ relates wear to fatxg‘
‘and aging 'in rubber. .The. effects of the: lattlce constants ‘for the. gauze ‘and’ the
area of the specimen were also etudled. “The: article concludes’ with an evalua—
tion of the distribution of wear between ahrasive and friction wear..;‘¢, :
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Omg. art. has. 'l figures, 8.
ASSOCIATION‘ none’
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Accsssron NR’ AP4049383 S

jf— AU’I'HOR' Ratner, S B., Farbstova,.‘
Stinskas, -A--V‘—----v T

';fTITLE': Long term resistance of plsstics to\.dynanic streu

7
%"SOURCE' Chemicky prumyal :ﬂ;.'

TOPIO TAGS" ‘vear . resistance,mfatigue.s eng
v testing, plastic additive, abras e’ strength

v~,'-.}i'ABSTRAC'l‘" The authors hsve published several previous articles on. this sub ect;
. mostly in Russian journals. The present article ‘18, therefore a’ general summary :
-+ of .their researcly. They point- out that! the resistance of: plastics to.mechanic
o ‘wear and fatigue epends on the’ course ‘of. both mechanical and mechanical-chemical
- . destructive processes.: Abrasion ‘and friction both cause wear.: The tests desctib-
7 ed -were carried out with abrasives and - plastica ina ‘way which was: similar to.wear
" 'as it occurs in practice, so that the experimentsl Tesults can’ teadily be applied
to industrial conditionsa, The durability of plastics increases with hardness’
duration of testing. Since fatigue also plays a role, additives are recommended
to slow down the: destructive processes, but no specific additives are discusasd.

gogling 7uring atress increasss sistance to fatigue. During cyclic stresa,
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FARSEROVA, I.I.; FATNER, S.B.

. Evalwif,ing the wear resistance of plastics, Stande¢tizatsiia
28 no.1:25-28 Ja té4, . (MR 17:1)
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MALINGKIT, fu.M.; RATKHR, S.B.; kEZNlKOV3KIY, MiauMe; POLYARCY | Yk,

,haxuvtcristica of ‘polymer materinls. Sturdaxbizatsilg 28 no.3:
?3-28 Ag 'oA. e R , A {MIRA 1111,,
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‘Accr.ssmn mzr/ usoo9319 D
AUTHORS: Frenkel' M :D.; ‘Ratner; B. B,
.__._:.—.—.z.—..::'.--‘r R

brittlenaas of plaetica \(' R ,‘ ‘
e SOURCE: Pla.sticheakiye masy, no. 4, 1965, 39—44

TOPIC TAGS: brittloneas, brittle point, brittle etate, elastioity, material
- atrength/ M 11 rzsin, PE: 150 polyettwlene,gm p?sticate :

pE ABSTRACT: Experiments to de‘éermine the effeots o
- lofl certain plastics were performed. 3 Particular emphasis was given $o: the tempera-
ture range in which the plastics undergo transition from an elastioc to a brittle’
" |condition. The stress and strain- charaoteristica of five plastics were measured
. lagainst varying tempere.tures. . Figure ‘1 on -the Enclosure. ghows. the nature of the
- lexperimental data. Three temperaturea sought wores Ty - the vitr:l.ﬁcation tempera-
- turey Ty, =~ the temperature of transition from large deatruotive elongation to small
elongation, Ty - the temperatnre ‘at. which the strength limit oorreepcnds to the: -
. 11imit of forced elastiocity. Testing methods followed the precepts set ‘forth in ASTH ~
" {(Standards on Plastics, n746-5'rr, 1958), end thoae presori'bed by P. Bo Beatelink a.nd

: | Card 1/‘.}
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S. Turner (As'm Bulletin, No. 231, 68, 1958) : .

. |for the plastics tested is given in a table. (see Figi: 2 on the Enclosure).. Addi-

“* {tional tests were conducted to determine the effect of specimen thiclmess’ in re ia
- ling impact deflectioms.. ‘The authors: conclude ‘that even below. the v:l.triﬁcation

¢ |temporature there is an intermediate brittle-elastio: region.. ‘The more. .~ .~

. honhomogeneous the material, the larger is this temperature region,: and, in generaly
" |the nonhomogeneity of test materials is responsiule for the diversity-in the temper=-
. latures noted. The authors thank T. V. Dvorlcina andi L. P. Yakovlm for e.saisting-in
' -|the work. . Orig. a.rt. ha.ea T gures. : g

.- |assoczaTtam: - none’
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' ! | ACC Nt AP6030659 o soo:iEs CODE : UR/0020/66/169/006/1370/ “}72‘
o _;’AUTHOR Lur've, Ye. G., Ratner, 5. B.; Barshteyn, R Sa : v _ : ‘%/
S bt : - . . ; /'.»

'} oRG:  State Scmntxflc Research Institute of plastics (Gosudarstvennyy nauchno-—issler L
._*dovatel' k1y Institut plastlcheshkh mass) . - BN 4 :

o ,TIALE: The effect of the mechamsm of plastlcxzmg on the wear . of polyyinyl chlorid'e_‘.:, :;

souzcs AN sssa. Doklady, v. 169 no. &, 1966, 1370~ 1372
. f[ ,TOPIC TAGS: polyvmyl chlomde, plastlcxzer, abrasmn, chemlcal bondmg

. _ABSTRACT Ahe purpose of thls ‘investigation was to determine the’ effect of the mecha-

| nism. of: plastlc1zxng on the mechanical properties of polymers. ‘Three systems were. in-}
‘vestigated: (a) polyvinyl’ chloride + 45% -dioctylphthalate; (b) polyvxnyl chloride + .|

-1 # 25% dioctylphthalate; (c) polyvinyl chloride + 25% polyester plasticizer. “The ob-=

Y ‘tained. polymers were subjected: to abrasion on a ‘disc grinder against a metal grid. The}

- | temperature during experiments varied within 20- 100°C. Destructlon of - polymggg,durlng
' vabra51on is descrlbed by the follow1ng equation:. ' [LF

I I.,oxp[-— __:1}_&] i 7(1)',

V_V'nere T 18 the 1ntens1ty of wear, p vis the force per unit aréa' of'the spgcimen‘;" Ug is

: UDC‘ 5‘41 68

L5.¢ord x 1/3‘,
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constants. The
t ean be seen that.

7| the energy of activation for the breakage of bonds and Ig and A are
.| data obtained for the above three systems are shown in figure 1. I

U is.a linear function of Ppe The extrapolation. of U—pr cupv;r

' es for all polymers produces 4 single y-intercept, dorrespond-
ing to Uy = 36 kecal/mol. This value is very close to the enery
Loy of activation for the breakage of the chemical bond during
thermal destruction of pqlYVihYl,chlonide. Thus, Ug is deter-
mined strictly by ‘the strength bf_the,chemicalvbond“and does -
not change with the change in the type of plasticizer, which®’
affects only the magnitude and the distribution of intermolec-—i
 ular bonds in the polymer.. The values of I are determined -
~ from-the slope of U-p  curves, and are different for each of -

i the three considered systems. Increases in the amount of plas
' ticizer increas:: A. From equation (1), I.approaches Iy as
#  1/T approaches 0. The obtained data show, however, that I=Ig:
71’ T :'Fig‘; o et somefin%te temper§ture. At these temperatures, 'poly;ngps..
1 Effect of specifié' * cease to exist as solids. The authors thank §. I. Kovaleva
| pressure p on the and V. G. Gorbunova: for their help in carrying out the experi-
R _ r - . 'ments. Presented by Academicianyv.‘A.rKargin on 16 December :
.} effective energy of  1965. Orig. art. has: - 2 figures.. T S
U, I--polyvinyl chloride +}H5%’dioctylphthalate; 1I--polyvinyl chloride +a25%,dioctjl
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' ghthalate}, iII--polyviny'l chloride + 25% polyester plgsticizer.

. BT 4 REF: 001
| gup CODE: 07,11/  SUBM DATE: 09Dec65/ - ORIG REF: 011/ O?H oo

- |:Card 3/3 / ‘/ i

e

T T T T T T T T S Y e

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROVED :
FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444.

R A SR R AR R
Al B R Tl O RO A s e I A ek P Sl sl S e S P S e TRt
e T Sy LR EE e T U T A b S A X ek ke

FERA BT

L P

TUR/0191/67/000/001 /0063 /0067

ALTGORGLY R SOURCE CODE:

*

AUTHOR: - Ratner, S. B tarberova, I. I.

G none

CTITLE : Infldcncé'. of composition on the wear resistance of a plastic
. GOURCE: plasticheskiye massy, no. 1, 1967, 64-67

mechanical property, wear resistance, abrasive, hardness, duc=
opientation y CHEmICris CornidIomrrrent

Lyl &P€5st o S
wear resistance of a plastic was studied.

strength, and ductility. Two'types of

ToPIC TAGS: plastic,
“1orility, friction coefficient, crystal
Sty 8 ’/’,(":‘! A, erlca LI ES s,
ABSTRACT: The effect of composition on the
_{ Wear was related qualitatively to friction,
‘wear were analyzed: ordinary wear due to repeated surface_deformation', and abrasi
“wear- due to microcutting of the surface. Equations were given for both types of ‘wea
! The temperature ‘dependénce of -friction and wear were given for a vinyl plastic rubbed
across steels The wear rate of polyethylene and epoxy , abraded on a grating, was v=
én as a function of temperature. The wear of vinyl and epoxy went thr :
| at. 80°C and increased ‘sharply above $0°C, while the abrasive wear rate of polyethy
“only rose sharply above 120°C. Micrographs were shown of the abraded surfaces of.
‘ber-resin composites: for rubber contents of 20, 30, and 50%. Transverse. ridges ©

‘surfaces jtensified as the rubber content’ increased. Mechanical properties: and ¥ ar
| - . upcs 675.01;539.5387;‘,- :
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..r.rates on both carborundum paper and metal grates werc presented for a series of pply-:*vl

21 amides, polyphenols, halogen polymers, androther»plastics. The wear resistance Was -

-;‘dircctlyfreléted to Hoe/f, vhere H is the Brinell hardness, ¢ is the strength, € is:
“the relative elongation to»fracture3 and f is the coefficient of friction-at'a load

of L kg/cm?. The abrasive wear rate of pubber-resin mixtures was a minimum at 40%

"\ rubber for abrasionion a grating, and at 60% rubber for wear-on carborundum papevr.

21 Mechanical properties of AS salt-caprolactam mixtures were given as functions of the
"'caprolactam;content; The best wear endurance occurred at 10-25% caprolactam, €or-.
pesponding to the highest strength and hardness. Orientatibn:was'induced_in polypro-

“pylene and some polyamides by stretching, and the wear rates in the oriented and un-.

oriented conditions were compared. The wear rate of oriented plastics was higher -

and increased linearly after 300% elongation-as a function of deformation, irrespec-

tive of the type of matgrial; .Opig. art. bpas: 6 figures, 1 table, 3 formulas.

8
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'ACCESSION ¥Rs. ns012453 , ‘

5 : , «! .

,.fmmioas’x Stmakae,l. v (l(oacow);»Antropova.,l!. 1.

'&Moeoowg; Ratner, 8.'B (l(oacov); Sanokhvalov, L. Y
m— """""" e 7

. (Moscow

i ,
--;TOPIC TAGS: _ ca.pron, .t‘atiguera

ABSTRACT: The purpoae of th inv
two important thermoplastios vh:loh find wide : pp

- iye., capron snd caprolon. Two varieties of ca caprolc
v;‘«pqumerizad in presence of sodiumoaprolaotam and acetic e.nhydride;
;ijn the presence of sodiumcaprolactam and carbon dioxide.. Both:var eties wer

“icompared with capron "Bl The_fatigue projerties were determined ot oonsd
“5f 1000 cyoles/min at 20C and at the temperature of

. Jbu

hea.ting It was found that both caprolons had identica.l fatigue propertiea, and on

A i*t-.he ba.;ie of 106 cyolea 'both oa,prolons had s 70f, :L.e.. 300 kg/cnz greatar 'fa.ti e
Card 1/2 '
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B strength tha.n capron "pH, V
th those of. S. B. Ranter‘and V. 1

agreement wi
The oritical. seu‘-heati.ng temperatnre for
and for capron at 165 kg/cn? load was. ‘found- to be-ATo 150.
*'f"“,ra.pid destruction after reaching the critical: temperature.
. was found to have & definite value-and was inds ent . 6 load, the
. land heat removal, It is ‘conoluded that heat. removal leads to',an__i,no:rease, _
lfatigue strength of both plastioa. ."The fatiguqr‘ah'ength [ &
. [oooled by an air stream exhibited & 22$

ha.s: 2 tablea and 3 gmphs. : L

Assocmmx: nome -

1 20°t54
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o Am‘nom: Bntnorp S. B.j munn, Go S-t W"!’: Y. °-~ : 2
© | TITLES ‘ear of ‘pol. E'l:e:l . proceu of futiguo da-go

| -SOUROB. AR SSSR. Nauchnyy loﬂt potroniyu 1*,‘.
‘(Theory of friction and. vur). lhlcov, Isd-vo lnuh,

TOPIG ‘IAGS: poly-or, poly-r uur, polynr

‘ABSTBACTx The effects of conuct. prusuro andv ,
mnltipud

| polymers (as oppoud to abrasive wear) were od

: thoory, the - mr I for the case of elastic: conuct; can be e

. : R ' I——c[a; E‘t‘-’rl[' \0",‘ :

,(I. V. mgol'skiy -nd Yo. F. lopo-:yuhchiy ‘ob nsnloltno- -khanim’ iznon pi

“ | uprugom kontakte, Isv. AN SSSR, Mekhanika 1 nuhino-troyoniyo, 963, No.5) wvhere

1 ¢ end C are chanctoriotic of the surface: roughnou' _ehnn toruu(
the fat. rni-hneo o!’ the rubbor lccording to ‘

—5

Nowrs 12
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Knuchuk i rosinl. :

(H. M. Ro znikovskiy. »
! ¢ ~3 lg m,..

cyclos roquired to givo hali‘ the polylsr atrength). .

(where nl /2‘— numbor of

conbined equationa

L yere experimen d, was’ found that of ) 1 while <= . 1tor
‘ k‘)(abrasivo vear.\\For 9 differant polynara ‘o was found to vary ‘1inearly from 0.9-;

4.0 a8 t increased. from so found that’ nnll changes in £ lead m

“Jarge changes in wear. (aee first equation above) with wear decreasing mOre vith

f£ for. larger values of o (S. B. Ratner.- pokl. AN SSSR,’ 1963, 1554 848). _Intro-

duc'oion of a lubricant resu.'.lta in increased wear, vith:I/ ahont 1inonr with

_of, Orig. art. bas: 2 tables, 1 figure, and 6  form

JON: Nauchnyy aovet po treniyn 1 mzm,
AN sssn) ‘N :

z

lh

.| ASSOCIAT
Gl on Friction and I.uhric-tion,

susurrmm 18&165
NO REF sov: oos
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J'Au-mon. Ratner, S°B'(“w,hi
plastics durins cyclio deformaﬂonlp/ e

TITLE Self—heaﬁng of
| SOURCE- Mekhanﬂml)oumerov. no. 3, 1965.
‘ TOPIC TAGS- plaatlc self-heating.

| ABSTRACT: Most plastics exhibit c
conductivity, leading to 8

of the low thermal resistivi ot pdymem i e
Thay v mzﬁ?h(igh endurance of the mateirnia&.e m&etyaf !
not achieved because of the sharp ;l:op ey

tures,
At intermediate tempera Pandrn s

and w&?cui:?&usggnmty. and the
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59226-65 o
P Accnssxonnn. APSO16888

I of either of the two zones 18 conditioned by the type‘
: »freqummexxl::ey, pample dimensions, heat conductivity, “However, the tempenhﬂed dgt :

"‘which such stationary states occur is independent « of the deformation conditions an: ependa
| onthe properties of the materialonly - Orlg. art. has: - 10 formuhs. 4ﬁgutes. |
tabho . :

o »;‘Assocm'noxw- none
summ'rnn- omovu} o

i no msr sov-

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443



"APPROVED FOR RELEASE Tuesday, August 01, 2000 CIA-RDP86-00513R001444.

R T O e e Ny e S ey e o ety

PN
FIRNKE I,'

~Study’ of t?\' bri’ctlenpss tam

; perature of plastics, Plas gt
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3 i ropaitad
Self-he ut.ing of polymors follow Ny p: 7 (MIHA ]8:5)

AN 585 161 no.L :824-827 Ap 165,

1. Nnuchno—i.,sledwatel'skly institut plasticheskikh mass.
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Calculation of e’ ‘velosity of dotensticn ia gaese.

B. Zel'dovich and S, B, Ratner. - J. Expll. Thowet, I‘byl

(1, 8.8, R.) ;170001041 ) —Thearetical. A
© o appros, reiation brtween pressure, temp. and wlnnly of

the detonation wave is detived, ic calems,

for the detonation of 28, + O ead H 4 Cl mists. sre com.

parcd with exptl. data. " The heat of disssrn. of CO b

caled, 1o be over 210 kg.«al. F. H, Rathmenn -

i e
B T
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velucities of detonation of mitroglycerol
" cases the two determil
. the highcr velucity can change sharpd n
ahility of development of the higher velocity increases with the

* “Jength of . >1 M. Rapid propagation of d
sted in narrowes tubes b‘:oup!iu them with wider ones and starting

" nuroglycol the _Hamevhn a velucity of ~0-7 km. pet sec.

_Chariton and S. B, Matpey (Comps. send. Acad. Sci, URS.S.. 1043, -
y .

1. 293—203).—Thive are two (ot"n-ihl three) discrete. grlxm‘u u':
n but,
med vale. arc 18+ 0-2and 553 1 km. per -

and nitruglycol. -
XL
y isto the lower. TK; prob-
diameter of the tube. - For narrow tubes the Jower velocity alone
occurs. - The detonation stops abruptly when it has been propagated
through a lesgth of ~100 di ’M‘Q"I_l narrow tubes. - In tubes of

diameter >3 mm. no was observed in &°
jon may be stimul-

the detonation within the latter.- On passing from wider tubes to
very narrow ones, the rapid detomation chasges sharply to the lower
val. alter a short distance. - The

ation may suddenly change to unstal ropagation . of flame.  In
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Coniputation of the characteristics ot & uetunatiun weve
propagated as & stationary wave thiough condenned es-
ves and the equation of state for the products ul e
plosion. 8. H, Ratner. Compt, rend, 'aiind. vei. U RN S,
A8, TST-OIDRS) The vyquatsos of e hyidesmdy iratic
thuw y are solved by using van der Waals® egation of staty
sl cxpressing the co-vol: in the fonm ptupaned by van
A4t The cotsts, ol the equation of vtate for the ea.
plenion producte are ealod, from eaprl, slata for thie rely.
Lo b twren the vodovity of dotoation of PELS and ity
Al Conngrarivon - with Reidgeman™s oapil, . data (7 ke
hysus of High Pressure, Pl KO 20,0 1005))
itudicated that at bigh . it is nes exary to take into aceount - -
fiaees. ot gcpubsion. Thus b foanus of the: equation” of
sate adupted in R, cakns. [p = RTe(s}] cannit 1oo
tleet the properties of the capbrive products if the mitiab
doof the explovve s large, . - - Frank Gonet
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ST i M08 Semalter addns. of A) (3-10C) aleo ralee the byls. 0
: ,"lmo( NHNO - Prolably large amts, of Al do not ine oo
crrase the trisance breamse the valatilisation of ALDy -
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USSR/Explosivee, Liguid Feb 1947
' bhock waves “ Themodynamjcs :

"0n the Detomatisn Mechaniem of Liquid Fxplosives:
An Eatimate of the Heating of Liquid Nitric Esters ,
in a Shock Vave," S, Ratner, 6 pp

- “Acta Physicochlmir'a" Vc»l .CIII Tio 2-m, 5:7 u,

Futimnt* on of the tempera.ture, pressure and density
‘of ‘undecomposed: 1iquid nitric esters (nitro-
glycerine, etc,) compressed by the shock wave in the -
.course of ‘the steady propagetisn of detonation to
‘detormine. wheth*r the extent to which. condeneed
'e:cpl:»s;t-n‘:u are comoressible by a- shock wave is such .
~that the resulting ‘temperature’ 1e able to enaure a’:
'sui‘ficicntly rapid. reaction.v e ‘ 9T16
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KOMPANKYBTS, Aleksandr Solomonovich; RATNER, S B., redaktor' TUHAHKINA N.A.,
tekhnicheskiy redaktor '

‘i[Theéretical physics] Teoretlchesiaia fiiiﬁn Ind. Z-oe.:ﬁeref.
i dop. Mosxva, Gos. izd-vo tekhniko-teoret lit-ry. 1957. 563 p.
(anc-) Lo e L Do (nm 10: 9)
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S High-Strongth 18 8 Blainlesy Sivel Wire for F. Khimuy.®. ¢ coee e b
i Y. - aliin, W, ]Ig_n_uy_‘r and Z. Rudbakh, (Stal, 1939, No. N, e HEAB), o s e ‘ oy
e Rusdan).  Barlior work” and precommendations repturtting the C S RIS

drawing, heat teeatement, pichling, lubristion nl polishing of -
stainkm-steol wire are critically summariend. - Repanhing integ. -
mediate annealing, the authoss pint out that a ** recovery-” anneal =
At 808U C. is preferable to the high-temperature (135-855° ('.) A
annealing:: which has * lwen swggveted. - The lomer temporatuee -
reducva pealing lomsrw.Fhn two stewls usnd in the inveet igations -
cowere KVal sl 8 Va2, vontaining carbon 010 kil 0 10,7 sl -
875, ek 0-BR9G chrvumium BT, and 17302 - stk nichel
N-U29%, ‘and 9-409, nr(i_\'el_\'. ~Avery wide study was ‘made of
- the effect of the wire-drawing and heat-treatment schedules on the' :
- properties of the wire obtained, which included the tensile strength,
duetility, neist to torsion, haniuess and magnetic propertics.
‘The -question of lubrication and, “in lusion,  the tensile and "
fatigue strength of cables receive some mention, The best method
of wire-denwing was fourndd to be tir ume total denfia of 86 -ne
(individunl deafte of 200901, except e the tinel dratt with inter.
mechiate wtinnale ‘a4 NWH0-BO" O Lot i drawing, the wine ..
was - quenched from. LI0O-110° (2, and - the sl eyt wan
offected with individual drafts of 10% amd ‘s’ total of u3-eey
redaction. . Wire produced in this way had s tensile strength of
240-260 k. per a‘-n and in general was equal to imported
“American wire, " above very large drafta und the resulting - .- -
~ . .mechanical - properties could bo obtained only by using. s zine
G Lo conting as & lubricant. > The ‘uae of steel £ Yal ‘with the lower -
- stpaiuresca oarhon content wan prefeen
s pickling i wiek uvic"
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FATIHEH, Solomon Davidovich / f’

mAalabn 752.21

A2

* Voprosy Opredeleniya Effektivnosti IspoltZovaniya Cborotnykh‘spredsty
* promyshelnnykh Predpriyatiy {Problems Determining the effectiveness of
working capital in industrial enterprises) Ioskva, Cosfinizdat, 1956.
.81 P, Tables. S U . -
- fivliopraphical Footnotec,-
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lomy L{Jo"i-wl. 2, 175-94(1037); "Chome. R
, B, 4487.—~The influence of the thyrotropic
ac on the thyroid gland and on the protein, carbo-
jdrate and 1 mictabolism of guinea pigs and dogs was -
studird.  The daily dose was § uaits for guinea pigs and .
25 umits for dogs.  An increase in post-tmoriem sutolysis
was obscrved. s Therc was also a sharp decrease in the
liver glycogen which persisted up to the 12th injection,
alter which this substance increased again up to noemal. -
Ihe blowd sugar was not essentially changed. In dogs
the 1 content of the blood increased up to the 10th injev-
tions and theu decreased to normal, - Changes in the his- -
tological picture of the thyroid showed the same regularity,:
_which ‘indicated - & close relationship to the metaboli
changes. . The latier, therefore, ate 1o be regarded 88 o

tesult of & hyperfunctioning of the thyroid, which under
long - continued  influemce - of “the . thyrotrupic - bormone

MG Mure

brcumes inwnsitive to i1,
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iniki I lecheniya bakterisl'noy direnterii, Kiinich,
Waditsinn, 1907 . ‘

3-18,--Biblicyr: 8. 18

£0: Letcpis' Zhurnal'nyth Statey, Vol. 30, A9k
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RA’I‘NER, s.I., -profeasor.
Rectoromanoscopy in dysentery. Tero.p.arkh. 25 no.2:87 Mr-Ap 153,

(MLRA 6:5)
(quentery) :
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IKRTNER, S
RUBINSHTEYN, B.N., professor; RUINEV, G.P., professor, chlen-korrespondent;
KHARIN, Yu,M,; ' KHASHIMOV, D.,; LUKOMSKIY, P.Ye., professor; BILIBIN,
A.¥., professor; BATNER, 5.I., professor,
B b SR AR . o

Modern treatment of ’dyiontdry.r Terap.arkh, 25 no._2:87-69 Mr-ap ’55.’ v
: : Sl : S - (MLRA 6:5)
_b(DJ»untory) '
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RATNER, S.Il., professor (Moskva)
Mm

- Influenza and its prevention. Med.sestra no.S :11-14 My '55.
: (LIF’LU"NZA. prev. and control) S ~(MIRa 8: 6)
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RATNTR, 5.1., Prof; BRUSHLINSKAVA, N.G.; HATORCHUE, D.P.; KCOHMOIOVA,
sSSEETYTe (Mogcow) . '

Clinical aspects of nrnitkosm 1n man. Klin ned, 13 no. 5: ;10-31‘ '
‘4y'55.,, e T ;_(m;.sg)
& i _l'," sl 0 ¥ «\«J Taie

1, 1z 1nfoktsionnogo otdelaniya bol! nitsv {imeni S.P, Botkinl
{Nauchnyy rukovoditel' prof. S, I, BRatner, glavayy vrach .
prof. A.H. Shabanav, zan.glavnogo vracha. po infektlii--mslu-
zhennyy vrach RSFSR A.N. Buznikov) L :
(ORNITH0SIS :
© clin.aspects) . S
.. (TUNGS, 1in various dis )
ornithosis) : :

T N e T e e LTy
FEEERE S RS P A e S A e
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RATHNER, SfI., professor

e A IR BT 1y

Dysentery and {ts control. Med.sestra 15 ’ :
) g . - 04 . ) !10.7319'21 Jl 1 .
(Dr_smlmr) , (MLRA 9:13?

TR TSRS TR ORI A R I
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RATHEH”,. S_:,’I‘_,‘. profesaor;_KOHOLBV. G.P.; GUBIN, G.N.; KOMOLOVA, R.P.
4 case of” foot-and-mouth: diaease ot prolcmgod durauon in san, lih. i
" med, 34 no.? 70-77 J1 *56. : i (uxm 9:10)

1 I tnfoktoionnogo otdoloniyn llinlchoukoy ordonl l.onin bol'nltly
imeni 5.P.Botkina (nauchnyy rukovoditel! - prof. S. 1.Ratner, glavnyy
-yrach < prof, A.N.Shabanov), lnnchno-prouvodotvonnoy labdoratorit
- Ministerstva sovkhozov RSPSR 1 Yashchurnoy laboratorii Vsesoyusnogo
‘inntieuta ok-perlanhl'noy veterinarii (dir. ~ prof. l.l.honov)
~ (POOT-AND-MOUTH DISRASE, case reports
: in man, prolongod durauon) ' B
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RaThel, 5.1., prof. (Moskva)
.‘—’:.sw*"“z”""“ R ‘ i )
Colitis; Med,sestra 16 r.o.,.f; 10 kg ff«z. - 0 (MIRA 10:12)
(DTOHnCd--DIb nSbS) ‘ o :
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RATNER, S.I., professor =

“How to protect oneself and others from dysentery and typhoid

fever® by G.M.Vaindrakh, Reviewed by S.I.Ratner, Sov.med. 21

n0,2:143-144 P Y52, S (MLRA 10:6) -
o (DYSENTRRY) (TYPHOID FRVER) (VAINDRARKH, 0.N.)
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RATNER, S.1., prof. {(Moscow}

: t and i{ts control, Med.sestra 17 no,7:23e25 J1458 o
. Dysentery : dosestr ? o 117)
- (DYSENTRRY) - S
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/ LEYRIKH Valentin Emil'yevich, kandidat tekhnicheskikh nauk; RATNER, .
Sulamif' Ialdorovn.p, inzhener; UDAL'TSOV, A.N.,glavnyy rodnktor'
- ~CHAPLYOIN "D Y] f’nahoner. redaktor

[Concreto for light potroloum products for nonmetallic reservoirs] -
Betony dlia nemetallicheskiich ‘smkostei pod legkie nef toprod&ty.

- d. nauk SSSB 1956. 23 p.
Tema 3?. no.1-56-54. Moskva, Akad. na 5 (MLRA 10:5)

(Concrete construction) (Petroleum products-—-ﬁtorage)
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VIL'SHANSKAYA, VIq W“MR,VJ.
» Characberistics of 1nt;esr.1nal microflora in chronic ool s bafore
~ treatment and in the process of treatment with drr <¢olibicterin; -
author's abstract, Zhur, mikrobiol., epid, { imnm. 4. n0,1;91
Ja '64, o o (MRA 18:2)

" 1. Moskovskly institut epldemiologii 1 mikrcbiologii i
P’oskovska;a ml'nitan iment Bo‘.kina.» : .
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_RATHER,S. I., prof.; FATN, 0.1.; MASHILOV, V.P.; MITROFANOVA, V.Ge;
KHUDYAKOVA, G.K.3' ' VIL'SHANSKAYA, F L., kand. med. navk (Morkva)

Treatment of nonspeclfic ulcerous colitis with dried colibae=
_terin, lCl:m. meds 41 no. .109-115 F'63 : (MIRA- 17:3)

: 1. Iz Moskovskoy bol'nitsy imeni S P. Botkina i Moskovskogo
_ nauchno-issledovatel'skogo instituta epidemiologii 1 mikro-
'blologii Hnnisterstva sdravookhraneniya RSFSR. g :

TN,

T e AT YT
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