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the following structural processes which take place in sequence during the cyclic
loading: 1) incresms: in dislocation density and blocking of mobile dislocations

a8 a result of theii reaction with point defects; 2) creation of dislocaticn -
clusters of critical density, and 3) formation of fatigue crack sites, as well ag wsd
the coalescence and weposition of insipient vacancies in the process of Intigue.
The variable character of internal friction change is & regular rule for materials .
which are prone to the first stage of deformation aging during theix resting for
fatigue at stresses close to the fatigue strength, or slightly below it. Under i
conditions of cycliv loading the final magnitude of internal friction does not ex= .

;

H"\a~ | ceed the initial level in spite of defect nucleation during fatigue, although thia -
SR should occur during «xplicit fatigue failure. The conclusion in this case is-thai:

Z ;1 | the accumulating dor
‘ - | annealing the mechs: "

ge 1s reversible for the most part, and ¢an be eliminated by =

cal properties restored.

The results of & check of thie -

hypothesis will be ..slished in a later worke Orig. art, hast. 3 figures.

SUB CODE: !1/SUBM Di7E: 02 Apr 66/ORIG KEFt OL4/OTH REF: 002

LCard_2/2 o

IR NN R IE WWIILBO I, BN T 1w ] )

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



n
T
S
>

_PDPR&6-00 BROO0AQ_6

'
SN

o L 09380-67 EWP(k)/EWT(d)/EWT(m)/EWP(h)/EWP(l)/IWP(w)/EWP(v)/EWP(t)/ETI

1JP(c) -
ACC NR: AT6026914 kM/JW/JD/GD: ‘
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TITLE: Change in ;ﬁ?arﬂnl friction of carbon ateel

&

4
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as a result of oyclic loading

g
1
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SOURCE: _AN SSSR. Inotit

ut_metallurgii. Vnutrenneye treniye v netallakh 3 splavakh
(Internal friction

in metals and alloys). Moscow, Izd-vo Nauka,, 1966, 109-114 :

TOPIC TAGS: internal friction, cyclie load, alloy steel,

fatigue test, tennile
strength, Conbown stesll

steel and tg compile those changes, together with changes in mechanical propertics
of fatigue.\" Samples 5 mm in diameter and 100 mm long were cut from a rail steel

(0.65% C and 0.77% Mn), which had been fatigue
200, 300, 40O and 500 million tons,

'."i‘ji- i ABSTRACT: Internal friction was used to study the fine structural changes in u givan |-
i .

tested at loads accumulating to 100,
and subjected to &gternal fri%ﬁéon measurements
% | in a vacuum at room temperature and 2,300 cycles on IMD-2 unit.' 'Plotted graphs

M | of internal friction measurements show the erratic path oI the curves, analysis of
. - | which sh wa that increase in fatigue strength is completed sooner than the increase
in tensile strength and yleld point. The study also reveals that the mature of the -
“!| curve of linear change in the level of internal friction, and the behavior of the
- | complex of mechanical properties, allows the establishment of & correlation between- -
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Fig. 1. Fatigue curves in air (1) and in vacuum (2),
a - alloy AT4, b - titanium IMP-14, 4

¢ - trapsformer Iron, d - steel 10, ,

{‘ﬁs ‘ ’
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TITIE: Peculiarities of plastic deformation and failure of titanium nt foomugbmpora~i
turs e 2 \

meta 1?;2‘.@!3.9@:29-«i,.px;iﬂmneniynmti_twa, i yega.

splavoy étﬁ.Mﬂﬁﬁﬁ?ﬁ”ﬁﬁﬁlﬁﬁﬁ?ﬁﬁi?hWﬁlfhnoVykh splavov (lew research on titanium

—alloys); vrudy soveshchaniya, Moscow, -Izd-vo Hauka, 1965, 167-172

SOURCE K§ovgshchaniye o metallokhimid,

TOPIC TAGS! material testing, fatigue strength, titanium, titanium alloy, plastic
deformation, electron microscopy / AT4 alloy, 10 steel, IMP-1A titaniwm, T-40 tita-

nium

ABSTRACT: Some properties of titanium in construction uses are digcussed. Fartic-
wlar attention is given to the effects of surface conditions and q&gggg,ggnggnﬁ -
+1ons o}, Comparative date on the‘fatiguef'esistanco hoth in air and in vacuum are
given.® An unexpected outcome of these data (seo Fig. 1) is that the offect of the
air ambient on fatigue gtrength of titanium is about twize as great as that for
iron. It is suggested that the level of chemical activity between titanium and OXy= i ‘
| _gen in the alr Increases in conditions of cyclical loading. The plastic deformation ™
“ V7 behavior of titanium under both cyclical and atatic loads is also noted. The results: [N

s S
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with a diameter of 10 mm and e working length of 100 mm were deformed by | §
8 5% elongation end were annealed at 100, ﬁEO, 500, 550, apd 600°C for a
period of 25 hours6 after which they were teafed for creepltat a :
temperature of L00°C and a stress of 20 kg/mm=, A1l samples were
subjected to a metallographic analysis. Results are shown in a series
of curves, Orig. art, hast 5 figures,

wmmmm%mmmlmM/mmmowwmm:m
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ning during mechenical und heat troatment

?ITLE: Nature of metal harde

SOURCE: AN 8SSR. Izvestiya.

TOPIC TAGS: metal hardening, mechenical heat trestment, plastic
deformation, polygonization development

ABSTRACT: The effect of hardening by mechaniogl end heat treatment 18
h teke plsce withip the

due to the followlng structural processes wh
1) plastic deformation; 2) polygonizatlion; and,
{th atoma of the jmpuritios., The present

article describes the appli& tlon of these processes to a pumber of
metals end alloys. The process of mechanical and heal +;-eatment ends

with a rolatively small degree of deformation (up o 104), followed by
gubsequent {(or aimultaneous) annealing at temperatures below the
recrystallizatlon temporature. The experiments wered carried out with
Armoo iron of the following composition, %: 0.03 carbon; 0,18 sllicon;
0,12 mangsnese} 0,025 sulfur; 0401 phosphorous; 0,25 copper. Samples

__upc: 669-157.9

volume of the metal:
3) reaction of dislocations

[ A—————
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g+ art, bas: 7 figures, 6 formilas, and 2 tables, expe valuas,
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are defined in the first reference above is discussed, and curves of the behavior
are presented. Thess include the “atress resource” 4
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AUTHORS: Od;mgLI, As (Ee{gggﬁgé_af}(iﬂoacw); Aleshkin, F. I. (Moscow) YA

A
TR sttt s 00

ORG: nons 5

TITLE: Several peculiarities of the temperature dependence of stress relaxation {
criteria for alloy EIL3TB .- ‘ !

SOURCE: AN SSSR. Izvestiya., Metally, no. 6, 1965, 97-105

'\umkﬂiﬂiku’\d (\tf‘\\\‘-\\\w.\r\ce‘
TOPIC TAGS: stress relexation, metal property, relaxation process, steel alloy /
EIL37B steel alloy

ABSTRACT: An investigation of the temperature dependence of stress relaxation
criteria for alloy EIL37B was performed, and the results were compared with
completely analogous work performed previously by the authors for Armco iron
(Vliyaniye temperatury na kriterii relaksatsii napryazheniy v metallakh. Izve AN
SSSR, Metallurgiya i gornoye delo, 1963, No. 5, 98--112). Stress relaxation as a
function of time 0--1000 hours) was measured over a large temparature range
(20--2000C) at 10, 20, and 30 kg/mmé initial stress, using tho ring method (Oding,
I. A. Issledovaniye rolaksatsii i polzuchesti metallov pri pomoshchi kol'tsevogo
obraztsa. Tre TsNIITMASh, 1949, No. 23)., Based on this data, the generalized curves
for the stress as a fur~tion of temperature and initial stress (o) were constructed
as shown in Fig. 1. The temperature dependence of several coefiicients which

Card 1/3 UDC:  669-157.8
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ranalysis is outlined and f{llustrated by an example, A way of
simplifying the method by replacing the variable characteristics of

. the model by their averaged quantities is indicated, and the

-equation of the curvature of the neutral axis of the beam is given,
The single terms in this equation show the amount of ®lastic,
elastoplastic, and plastic deformation, The authors regret that
-because of lack of experimental data no conclusion can be made op the.
feasibility and applicahility limits of this nethod, Orig, art, hast
4 figures and 12 formu)as,

“ASSOCIATION: none
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ACCESSION NR: AP404487S §/0020/64/157/006/1325/1328

AUT"OR: SOtok(n, 0. V. ¢ SQmarin .Yu. P.' Odi .
Corresponding member AN SSSRS ! ’ '*@“Q&’“I' A\’ (pgceasad.

TITLE: Design for creep of beams under flexure

SOURCE: AN SSSR. Doklady* v, 157, no, 6, 1964, 1325-1328

TOPIC TAGS: creep, beam flexure, beam creep, creep analysis,
bending creep, flexural treep

ABSTRACT: The creep of a beam under pure flexure is analyzed by
linearizing the set of equations describing a four-element elasto~
viscous model used in investigation of problems associated with
deformation of materials at high temperatures. It i{s assumed that
the elastic and viscous characteristics of the model materials are
stress= and time-dependent (obtained by creep testing under constant
stress) and can be represented by plecewise-constant functions,

The {nit{al set of equations is thue converted {nto a linear one
with discontinuous coefficients,  The procedure of the creep

Card
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6, 1964, 1333-1335

TOPIC TAGS: contect griction, cyclic Patigue, cyclic strengt®)
alternating ‘

ABSTRACT: Tpe destructiod of the machine parts at. the coupling

“corrosion) s caused 14 contact frictione Tpa authors snvestigs
' in ontac

ph:}sical gatigue
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R lished for the applied tensile stress and the elongation in which the first sub-
v SN~ microcracks arose in slip bande at the places of dislocation build-up near obatacles.
The experimental by determined values of the tensile stress and the length of the
T submicroscopic cracks agreed with the theoretically calculated values. During defor-
‘mation in the supercritical region, the recrystallization annealing of the deformed -
samples did not lead to a complete return of the demsity of aluminum,copper, nickel,:
and Armco iron. The value of the tensile stress must be considered in the develop=- |
- uwent of deformation treatment methods directed to the remewal of structure and the
‘hardening of metals. Orig. art., has: 2 formulas, 7 ‘figures, and 1 teble. .

ASOCIATION: none
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ACCESSION NR: AP4029833 8/0279/64/000/002/0085/0091
fAU£H°R: 051“53M§;944‘”°’°°')3 Liﬁerov, Yu. P. (Moscow) » {

TITLE: The appeatance of submicroscopic cracks in etatically deformed plastic metals
¢ SOURCE: AN 3SSR Izv. Metallurgiya i gornoye delo, no.2, 1964, 85-91

TOPIC TAGS: strength, plastic metal, deformed metal, deneity; electrical resistance,
mechanical characteristic, aluminum, copper, ulckel, Armco irpn, stress

ABSTRACT: The authors investigated the density variations, specific electricai ie-
sistance, and mechanical characteristics of technically-pure metals such as aluminum,
cupper, nickel, and Armco iron for the purpose of determining the kinetics of the
building up of crystal and lattice defects in the process of static tension at room
temperature. This led to their hypothesis that the appesrance of the first contin-
uity of the breakdowns cf the material in the form of submicroscopic cracks became
established in advance of the fianal breakdown. The results vere presented in a ,
table. It was found that during static tension of technically-pure aluminum, copper,
nickel, and iron, the first submicroscopic cracks arose long before the final dis- |
'ruption of the semples with residual expansions equal to 0.15-0.30 from the expan=
‘sion value attained at tho moment of breakins; down. The critical values were estab-
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the deformation of Armeco iron led to the accumulation of crystalline lattice
defects and to the formation of subidicrocracks L00~500 4 long. The process of
cracking started at the residual elongation of 7-9% under the force of 32-33

kg/mm . The accumulation of dialocations, and the dev

a variation in specific electrical resistivity and in the length of the curved

section corresponding to the plastic region of the metal, At certain critical
- values of the residusl elongation and of the stress applied, the metal plasticity
i was lowered dus to the appearance ]

of submicrocenters of metal failure, These
"¢ eritical values have to be accounted fop during

‘ the selection of machanical and
' thermomechanical methods of working the material, Orig. art, has; 2 figures,

[

* ASSOCIATION: none
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ACCESSION NR: APL019812 5/0279/641,/000/00./0113/0119
AUTHORS: Oding, I. 4. (Moscqw); Libcrov, Yu. P. (Moscow)

oITLE:  Defect accumulation and the formation of submicrocracks during static
elongation of Armco iren

SOURCE: AN SSSR, Izv. Metallurgiya i gornoye delo, no. 1, 1964, 113-119, and

insert facing ps 47

20PN TAGS: Armco ironm, irom, iron .rfoct, submicroscopic defect, static tension,
submicroscopic fracturing of iron, iren plasticity, T4 -P testing machine, tensile
test, MIMN-8 microscope, Tesla BS-2l42 clectron microscope

ABSTRACT: A series of experiments was conducted on Armco iron samples 63 mm long
and 8 mm in diameber., The samples were anncaled ab 850C for 2 hrs and wero

stretched in the IMi-P testing machine at room temperature and at the deformation
velocity of 2%/minute. The electrical resistivity of the samples was measured for
the first tims after this treatment, and then was measured again after the samples
vere annealed at 450C for L hours. The metal structure was studied with the MIM-8

‘microscope and with the Tesla BS=2li2 electron microscope. The results showed that
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AGEYEV Nikelay Vladimirovich, nagruzhden ordenom Lenina, dvuys
ordenami Trudovoge Krasnogo Znameni, medal'yu za dobe
lestnyy trud v Velikoy Otechestvennoy voyne, olv,. red.;
KURDYUMOV, G.V., akedemik, red.; ODING, 1.4,, red.
[deceas di; PAVLOV, I.M,, red.; ZUDIM, I.F., kand. tekhn,
nauk, red.”

‘)
.

[Study of steels and alloys] lasledovaniia stalei i spla-
vov, Moskva, Nauka, 1964. 390 p. IMIRA 17:8)

1. ¥oscow, Institul metallurgli.?.Chlen~korrespondent
AN S3SE (for 0din, Ageyev, Pavlov).
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DRITS, Mikhail Yefimovich; QRING,.JLehep.Gidy, Lod.; MUKHIE, G.G.,
red,izd-va; KISELEVA, A.A,, tekhn, red.; DOROKHINA, I.K.,
tekhn, red.

[Magnesium alloys for work at high temperatures; properties
of magnesium alloys depending on compsotion, structure and

temperature] Magnievye splavy dlia raboty pri povyshennykh

temperaturakh; svoistva magnievykh splavov v zavisimosti ot
sostava, struktury i temperatury. Moskva, Izd-vo "Nauka,"

1964. 228 p. (MIRA 17:35

1, Chlen~korrespondent AN SSSR {for Oding).
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IVANOVA, Vera Semenovna; GORDIVENKO, Lev Kimovieh; ODING, I.A.,
otv, red. )

[New ways of increasing the strength of metals] Novye puti
povysheniie prochnosti metallov,
1964, 116 p.

1. Chlen-korrespondent AN S8SR (for Oding).

Moskva, Izd-vo "Nauka,"
(MIRA 17:6)
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AUTHOR: 0dingy Lo Ao

P

TITLE: Current problems of togting heat-repistant mnateriale
PERIODICAL:  Zavodskays laboratoriya, V. 29, no. 3, 1943, 259-260

TEXT: The article refers to problems arising in the field of mechanical
engineering in consequence of the high demands made upon meterials in
respect of high gtrength when exposed to various media at high temperatures.
Specifically mentioned are the branches and the equipment of thermal power
engineering, rocket engineering and deep~drilling equipment. Such problems
include the testing of paterials, development of new testing methods, and
the corresponding apparatus and theories whereby the traditional %ime-
consuming testing methods can be shortened. Statistical methods of
analysis are to be developed for design work and to arrive at efficient
testing conditions. Tests should be made under real or standaré conditions
to permit of directly assessing the pehavior of metal during the working
process. on the basis of experience. Machines and apparatus for tssting
the properties of heat-resistant materials are to be improved and

¥
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. | ACCESSION NR: AT4013919

N .| annealing at 550C¢., Second, a new type of treatment of metals is proposed. This
R method of mechano- chemico-thermal treatment consists of polygonization with
i B subsequent chemico-thermal treatment and low-temperature amnealing, Grade 10 i
IR steel, after such treatment, has a 1ife 10 times as long at 450C as steel which {
T has been nitrided and annealed at low temperatures. Third, grade 10 steel, after {
' . Y -radiation (800 roentgen/sec for 6 hours), has a life 17 times as long at - ‘g
|
t

-2 ®

450C as steal before treatment, Orig, art, has: 6 figures and 2 tables.

ASSOCIATION: Institut metallurgii AN SSSR (Imstitute of Mestellurgy AN SSSR)

4
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TITLE: Some methods for {ncreaeing the heat resistance of steel

‘\
\ SOURCE: AN 5gSR. Institut metallurgil. 1gsledovaniya po zharoprochny*m splavan,

Ve 10' 1963’ 3‘8

! TOPIC TAGS® steel, heat resistance, heat treatment, atomic radiation, annealing,

1ow carbon gteel, armco iron

| ABSTRACT: An increase in the heat registance of steels and alloys, i.,e., an
increase in the useful 1ife in the presence of raised temperatures and lowered
rates of creep, {g an actual preblem of contemporary physical metallurgy.
aper describes three treatments Wh the heat resistance
, specifically that of 1ow-carbon gteel an i The results of these treal=
ments are a8 follows: First, mechanical treatment of grade 10 gteel and
i armeo irom, consisting of deformation of the metal at room temperature with
{ gubsequent 1 ' significantly {ncreases the heat resistancé. :
! : h as 39, and the life of the metal i8
| increased teas nod for the thermomechnnicali
! treatment © rmation with subsequent i
i Cord 12 e . ARSI
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ODING, I, 4,; GORDIYENKO, L, K,; KOP'YEV, I, M,

Obtaining very strong *whisker® crystals and their properties.
Trudy Inst. met. no.13:87-107 '63, (MIRA 1634)

(Matal cryatala—%owth)
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_ODING, I. A.; IVANOVA, V. S,

Machanism of the fatigue failure of metals. Trudy Inst.
n0,13:3-28 '63. (MIRA 16:4)

é)!stala—-?&'tigue)

Dislocations in metals)
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ODING, I.A.; ZUBAREV, P.V,

Cartain methods of incraszing the heat resistance of gtesl, Iasl, po
sharoproghesplav, 10¢3.8 163, (MIRA 1752)
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ODING, X.A, (Moskva); ALESHKIN, F,I, (Moskvs)

Effect of temperature on the critsris of atreas relaxation in
metals, Izv, AN 8SSR, Met. i gor. delo no,5:98-112 S-G '63,
(MIRA 16:11)
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ODING, I.A.; GORDIYENKO, L.K.; FRIDMAN, Z.G.

Certain regularities in the changes of electric conductivity
and structure of heat-resistant materials during their
thermomechanical treatment, Issl, splav, tsvet, met, no.4s

25-38 163, (MIRA 16:8)

(Heat~resigtant alloys--Hardening)
(Steel, Heat.resistante-Metallography)
(Electric conductivity)
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Effect of thermomechanical trestment on certain prope
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calculation of an optimal notch radius. The existence of this limiting value is ‘
explained by the Peculiarity of the stressed state in very sharp notches. An ine
verse straight«line relationship was obtained between log ¢”and K¢y and formulas
are derived in the paper for the coefficient of notch sensitivity q and the cy=-
clic coefficient of notch sensitivity v; '

v Ke—t!

1= F=t1. (m

/
’

- A-w :
=i (2)

As shown in Fig. 1 of the Enclosure, in the Presence of large stress’ concentrators
the graph of o” vs. K¢ shows an area characterized by nonpropagating microcracks
and the appearance of submicroscopic fatigue cracks; this indicates that notched
samples have a cyclic limit of elasticity. The Possible reasons for the appear=

ance of nonpropagating cracks are discussed at length, Orig. art. has; 6
figures and 2 formulas, '

ASSOCIATION: none
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© ACCESSION NE:  ATHOILokG $/3073/63/000/600/0075/0081
© AUTHOR:  0ding, 1. A.; Gurevich, S. Ye.
TITLE: Cyelic strength of steel in the presence of sharp notches

SOURCE: Prochnost' metalloy pri peremenny*kh nagruzkakh; materialys tret'yego
soveshchaniya po ustalost] metallov, 1962 g. Moscow, lzd-vo AN SSSR, 1963, 75-81

TOPIC TAGS: steel, steei fatigue, cyclic strength, bending stress, stress con-
centrator, aotch toughness, notch radius, crack, nonpropagating crack

P

ABSTRACT:  The creation of sharp stress concentrators is sometimes unavoidable In
the design of machine Parts. For this reason, the study of fatigue strength in
steel specimens having notches with a theoretical coefficient of stress concen=
traticn (K¢) greater than 3 acquires practical importance. The present paper
deals with the cyclic bending strength of cylindrical specimens of low-strength
steel 3 and high=strength steel 3JOKhGSA ir the presence of circular grooves having
bottom radii of 0.02-0.80 mm (values of Ke from 1.8 to 14.5). The results show
that the fatigue strength decreases with an Increase in the sharpness of the notch
up to a certain limit (the critical notch radius), after which it remains con=-
stant. The critical notch radius thus corresponds to a limiting minimal cyclic’
gcagrqush. which is of practical significance since further work may permit the

e e et o o e R ~

et e s s e e .
e et i et e S e et - C g e
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ACCESSION NH: AR4041620

stretched on machine IM-12 to deformations of 3 and 5% and annealed at 500, 550 or
at 600° for 25 hours, and then tested for creep on machine IP-5 at a temperature
lof 400° and stress of 21.5 kg/mmizs Part of work hardened samples. were tested -

for relaxation of stresses with initial stress of 10 kg/mmz’ and temperature of
'400°. As a result of mechanical heat treatment the speed of creep at egtablished -
‘atage is lowered ~35 times, voltage drop during relaxation is lowered almost 3
times, and period of service of metal is increased several tens of times. Optinum
donditions of mechanical heat treatment of low-carbon steel ensuring maximum ‘
‘increase of heat resistant properties is preliminary deformation of 5% with sube
sequent annealing at 550°, New type of work hardening of steel is suggested —-
-mechanical chemical heat treatment, conaisting of carrying out of polygonization
"of metal with subsequent chemical heat treatment (nitration and low-temperature
_annealing) for blocking dislocation walls with atomic impurities. Steel 10 sub-
"Jected to such a work hardening treatment has a period of service in conditions -
iof creep at 450° approximately 10 times longer than the sama steel after usual
{nitration and low-temperature annealing. Bibliography: 7 referencess .

'SUB CODE: MM, TD ENCL: 00
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ACCESSION NR: AR4041620 S/0137/64/000/005/1072/1072

SOURCE: Ref. zh, Metallurgiya, Abs. 51415
AUTHOR: Oding, 1. A,; Zubarev, P, V.
TITLE: Method of improvement of heat-resistant properties of materials

CITED SOURCE: &b, Polzuchest' 1 dlitel'n, prochnost', Novosibirsk, Sib,
otd, AN SSSR, 1963, 70-74 .

~ TOPIC TAGS: metal, heat resistance, heat resistant property

TRANSLATION: Conditions of mechanical heat treatment which allow us sharply to -
increase heat resistance of metal are described, Mechanical heat treatments are con-
ducted by means of active extension of billets at room temperature with subsequentlow-
‘temperature anfiealing {lower than temperature of recrystallization), Samples of \
steal 10 and Armco Fe with diameter of 8 mn and working length of 86 m were \ :

| :Card 1/2/,
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ACCESSION NR:  ATAOI4okk $/3073/63/000/000/0046,/0054

fAumoa: Oding, i. A.; Gurevich, S. Ye.

STITLE: - Cyelle strangth and sensitivity to stress cbncentratlon In some types of
‘highestrength steel i : o

SOURCE:  Prochnost' metalloy Pri peremennywkh nagruzkakh; materialys tret'yego
'soveshchaniya po ustalost] matallov, 1962 g, Moscow, lzd-vo AN SSSR, 1963, Lb-5h
TOPIC TAGS: steel, high strength Ste@l, stress cbncentrat!on, cyclic strength,
‘martensite, bendlng‘stress, impact strength, 30KhGT steel, 30KhGSA steel, SP steel

- ABSTRACT: Thera are 3 generally used ways of obtaining high-strength metals: thag .
‘18, by obtaining non-dislocated metals (fllamentous crystals) In the form of
“whiskers® and thin films; by obtaining metals with a definite distribution of djse
locations (i.e., the polygonal structure resulting from mechanothermal treatment); or
by obtaining 2 martensitic structure saturated with dislocations (thermomechanical
treatment}. In the present paper, 30KhGT, 30KhGSA and SP (Vasco Jet 1000) steel’
were subjected to heat treatment followed by mechanical stress, after which the
parts were tested for tensile strength, impact strength, bending fatigue, micro=
hardness and other physical properties. All 3 types of steel had satisfactory

olastl?jgy at maximal strength with statjc loads. The results of cyclic tests show=
Curd . e et a e e e it e e L »..A..,._;...‘,,.N..:w...,,......u....._h.. - R TP M -~
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ODING, I.A,, otv, red.; FLOTKIN, S.A., red.; CHERIOV, AN, red,;
7 GUSEVA, AJF., tekhn, red,

[Strength of metals under cyclicel variations of stress]
Prochnost! metallov pri peremennykh nagruzkakh; materialy,
Moskva, Izd-vo AN SSR, 1943, 299 P. (MIRA 17:1)

1. Soveshchaniye po uatalosti metallov, 3d, 1962, 2. Chlen-
korrespondent AN SSSR (for Oding).
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content in tnq steel aftervsuch treatment ves 0.47%, Fe4N needles hag

formed in the steel which considerably inereageg its strength, There are
2 figureg and 1 table,

aSS0CIATION Ingtityt metallurgiy im. 4. 4. Baykova Akademii nayy SSSR

(Institute of Hetallurgy imeng A+ 4. Baykov of tp, Acadeny
of Sciences U3SR)

January 10, 1962
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5/020/62/144/003/C16/938
3108/8102

LUTHCHS: gg;ggJﬂliwﬁg4,Corresponding vember AS USSR, and Zubarev, .
V. .
PITLE Increase of the heat resistance of low-carbon steels by '
mechanical, chemical, and thermal treatument
FRRIODICAL: ixademiye nauk SSSR. Doklady, Ve 144, 1o« 3 1962, 548-550
nnyT; lechznical and thermal treatment of steel causes dislocations to

erise ot the domain wallg which form various polygons. Impurity atoms at
can increase the heat resistance

the walls of these dislocations
considerably. Experiments were mede with low-carbon steel containing (in J
-er cent by weight) 0.8 C, 0.05 Si, 0.26 un, 0.03 8, 0.01 P, 0.008 XN. e

{nons were annesled in evacuated ampoules (105 mn Hg) for 3 hours —
at 910°C. gSome of the specimens were extended by 2.1% in an Mi-34

snevenard machine and were then kept ol 600°¢ for 6 hours. Following this,
the specimens were saturated with nitrogen by keeping them for 6 hours in

a nitrogen atmosphere. Annealing for 110 hours at 550°C nmade the
nitrogen atoms form a "Kotrell sheath" at the polygon walls. Nitrogen

Card 1/2 .
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5/620/62 /144 /662 /013 [o28
Blffoct of gumima irradia’ion nothe heat ... B104/B102 -

‘

metal.  The fatigue strength rose from 19.2 to 20.7 kg/mm2 after 100 hours
of irrudiation, whereas the useful life was prolonged by about 17 times,
Resulls corroborule the nypothesis that owing to the interaction of
vacancies and dislocated atoms with dislocations, and because of certain
lattice distortions , more energzy is needed to create fixed dislocations
than to create dislocations in fempered material. There are 2 figures

and 2 tables.

Institut metallurgii im. 4. A. Baykova
(Institute of Metallurgy imeni 4. 4. Baykov)

STZUILTED: January 20, 1962

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6
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5/020/62/144/002 /013 /028
B104/B102

/D.P107

LUTHORS: ¢ oding, I. A- correspording yember AS USSR, and zubarevy Ps V.

pffect of gamma jrradiation on the heat resistance of
1ow-carbon steels

Akadeniya neuk SSSK. Doklady, Ve 144, no. 2, 1962, 325-326

samples (C 0,085, 51 0.05%, i 0.26%, S 0,03%, P 0.01%) were

annealed for 4Lree hours at 91000 and irrediated for six hours by 1.25-Mev
photons ay gamme dose ratea of 800 r/aec (integral dose: 17.28+10 ).
sccording b0 rormulas taken from F. H. Knaradzha KObahchiy kurs
centgenobeknnikl ve {-ray technoloy = 1956, P 401) it
was calculated that 94% of the protons are 504 i of their energy
peing sransferred to the scattering elecirons. % of the photons
generate ¢leciron-posiiroen pairs, and less than 19 of them knock out
electrons from atoms of the sbsorbing seterial. Partial jonization of the
formation of vacancies ané disiocated atoms, &b well as certain

g dislocations raise the stability of the

2

atoums,
interactions between vyacancies an
card 1/2 '
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Effect of cyclical loading on the ... B164/B101

macroscopic ecracks aftes relatively short durations of loading
(50«60-105 cycles), but cracks of considerable size were noted after

150~1O3 cycles. These, however, do not affect the position of the cold-

brittleness threshold, An explanation of the increased embrittlement may

be sought in the theory of dislocations, it being supposed that the

loading produces stresses in the steel, which cause dislocations; these

- accunulate at obstacles so that heavy local stresges arise, which lead
L to fracture. There are 4 figures.

ASSOCIATION: Institut metallurgii im. 4. 4. Baykova (Institute of
Metallurgy imeni A. A. Baykov)

SUBMITTED: December 29, 1961

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6
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5,/020/62/143/006/013/024

B164/B101
AUTHCRS: Oding, I. Ay Corresponding Member AS USSR, Nikonov, A. G.,
‘wnd War'yanovaknya, T. 3. ‘
TITLE: Effect of cyclical loading on the cold-brittleness threshold

in carbon steel

PERIODICAL:  Akademiya nauk S3SR. Noklady, v. 143, no. 6, 1962,
1332-1335

TEXT: The effect of the duration of cyclical loads on the critical
temperature for failure of carbon steel containing 0.68% of C and 0.68%

of Y%n was examined. This critical point was determined from the change

in impact strength that occurred within the temperature range -60 to

+60°C. Round specimens were subjected to fatigue by cyclical loading and
then to Charpy impact tests. The critical temperature for failure steadily
jnoreases with the duration of loading, from -500C initially to -20°C

after 30-103 cycles, +30°G after 60-105 cycles, and to +50°0 after

150=1O5 cycles., Examination of the fractures of the specimens ghowed no

Card 1/2

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



S L’ “"'ITT.:,D .

APPROVED FOR RELEASE: 06/23/11:

December 29, 1961

CIA-RDP86-00513R001237800040-6




APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



lJ
n
"
I»
-
A

_RDP86-0Q iz
BN

5/020/62/143/004/015/027 '
The relation between the ,.. B104/B102

formation, the authors conclude that activated dislocations and trapped .
 dislocations are related by & constant factor which is prubably unit. P 408
~ Result: the trapped dislocations have a power~law distritution over the ! U/

activation levels., There is 1 figure, ;

-

ASSOCIATION: Institut mefallurgii im. A, A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A, A, Baykov of the Academy
of Sciences USSR) : ‘

i
i
)
i
H
!

SUBMITTED:  December 29, 1951 : ' i

i
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B104/8102
AUTHORS : Oding, I, A., Corresponding Member AS USSR, and Geminov, V.N
TITLE: The relation between the dislooation distribdution in the

aotivation energy levels and the amount of deformation
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 4, 1962, 836 - 839

TEXT: In previous papers I. A. Oding (Sborn, Issledovaniya po metallovede-
niyu, M.-L,, 1932; Prochnost' metallov, M.~L., 1936) has proposed the
S e

empirical relation & = Aggf% between true deformation ¢ and true tension

9, where A i3 the plasticity factor, B the deformation factor, By assuming
1 power-law distribution N = Noexpimfﬁutg)} of the dislocations in a

. orystal, a deformation equation is derived which 1s well oonfirmed by E
! experimentas, o, is the mivinum dislocation activation tension, NO the '

nunber of dislocations corresponding *- A From the experimentally
proved/linear dependence of the density of trapped dislocations from de-
Card 1/2
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Fig. 1. Fatigue testing device

) 1, DU '
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AUTHORS ¢ .0ding, 1. Aes Ivanova, V. S+ Gordiyenko, L. K., and
Stepanov, V. K.

PTITLE: An electromagnebic apparatus for fatigue tests on flatl
ppecimens bent in alternate directions

PERIODICLL: 7avodskaya laboratoriya, V. 28, no. 9y 1962, 1126 - 1128

TexT: This device described (¥ig. 1) provides for the fatigue testing of
f1at specimens in vacuo (109 mo Hg) or in various gases. The gpecimen

{s clamped in a holder (5) surrounded by the glass tube (4) and mounted
on a brass nead (1), Thus the Space,around the specimen is hermetically
sealed by the gample holder, glass tube and observation window (17). The
tube (9) serves for evacuation. Bending vibratioms are excited in the
specimen at 1bs natural frequency by the electromagnet (16) with the aid
of the special plate (18). The device is reliable and gives very accurate

results. There 8re 3 figures.

ASSOCIQTION: Instatut metallurgii im. A. A. Baykova (Institute of
Metallurgy imeni A. A. Baykov)

card 1/2
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(MIRA 16:5)

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



=@ » OR R
R A -0

- . = - [ <3

: -~ A-RDODPS6-00 200040

. . b 2. _G

ODING, I.A.
62,

ic made of metal, Nauka 1 tie 12 1no,9:17 S
Fabre ° ot (MIRA 16:1)
SR, chlen~korrespondent

1, Direktor Instituta metallurgii AN SS
AN 888R.

(Wire netting)

o
4

S

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



ODING, I.A,; GUREVICH, S. Ye.

The superstrength mebal, Tekhnika Bulg 11 110695357354
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(e 1003/1203
AUTHORS Oding, 1. A. and Fridman, 2. G
TITLE “Tncrease in long-time strength by a combined mechanical and thermal treatment
SOURCE Akademiya nauk SSSR. Institut metallurgii. issledovaniya po zharoprochnym splavam

v 9. 1962, Materialy Nauchnoy sessit po zharoprochnym splavam (1961 g ), 66-72

TEXT  Theaim of this work is to investigate the possibility of increasing the jong-time strength of alloys by
creating mosaic structures Samples of austenitic stainless steel 1% 18H9(1Kh18N9) and of two Ci-Ni-base
alloys 5 mm in diameter and 15 mm in length were heated to 600°C, stretched to a 10% deformation at a rae
of 25 mm/min and kept at this temperature for 100 hours, after unloading. The long-time strength of these
samples at various temperatures was investigated and the conclusion was reached that up toa 30+ fold increase
in the long time strength can be achieved by this method. Thisisductoa breaking-up of the crystals into small
blocks (~ 0.3u), which takes place as 2 result of the plastic deformation and 1he annealing which follows
In the discussion, M. L. Bernshtein emphasized the great value of this work, but suggested that 1t might be
stigate the dislocation movements in the zone of stress in processes i which no phase trans-

\nteresting to inve
together with & preaking-up. of the Y

formations take place, of in cases when phase transformations take place
crystale nto plocks, There are 4 figures.
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supergtrong metals

le « as ;
of their hlgh sengltivity to notching %géegagggiég ;Eg:gs . J/

}?ecauso thi"i gensitivity lncroases only when ei O eth vhon

%owg;ezé R land dacreases with further increase 1D

to 36~ .

. the hardne§s of the metal reaches 50-60 Ry

‘//

: " .
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AUTHORG: 08 Lngs—iedis s correspondent Member of AS USSR end
Gurovich, Se¥e., candidate of Technical Sclences

TITLE: guperatrong motals

SERIODICAL: Aksdemlys nauk SSR. Vestnlk, no.8, 1962, 53-56
TEAT: Great interest is shown In the development of guperstrong
metals both in the USSR and ebroad. The maln tendencies in the
theoretical and practical approaches to the developmont of these
metals and to thelr properties are outlineds Oplnions are divided
and the problems invelved heve nob been fully investlgated. An-
other very urgent problem 13 the development of new methods and
the modernization of the apparatus to allow testing under higher
temperatures, mors rapid and leds uniform loading, higher stresses,
‘and actual service condltions. Superstrong metals will find
application in the construction of machinery desplte their poor
plasticlty. The usefulness of superstrong metals has been doubted

gard 1/2
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ARt . Susceptibility to cracking .-

i

' 500 R wide.

order of 23 + 0.
the critical value of true stress an

corresponding to the appearance of the
gracks!

There are 0 figures:

under varying gtress.

SUBMITTED:  May 11, 1962
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5/180/62/000/003/001/016
Fatigue strength of hlgh sirength.... E111/E152

satisfactory plasticity in static tests and impact strength.
Cyclic strength criteria showed the following peculiarities:
fatigue tests produced a greater scatter of results than obtained
in tests at lower specimen strength levelsj notch sensitivity
was good for the maximum-strength state. However, it was
considered that the latter effect should be treated with caution
and requires further investigation., Progress of machine
construction on the basis of the above high-strength steels needs
the participation of all relevant research organizations. Need
of extensive testing of the above steels, prior to use, is
stressed.

There are 6 figures and 2 tables,

SUBMITTED: March 7, 1962

Card 2/2

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001237800040-6



I»
-

A_BRIDPS6_()(0] =d0]e 200040 -6
- 0 " i ® . P

5/180/62/000/003/001/016
E111/E152

Od{ﬁngLlAl*m“amd Gurevich, S.Ye. (Moscow)

AUTHORS:

TITLE: Fatigue strength of high-strength grades of stesl

PERIODICAL: Akademiya nauk S3SSR. Izvestiya. Otdeleniye
tekhnichealkikh nauk, Metallurgiya i toplivo,
no.3, 1962, 10-19

TEXT: This material was presented at a plenary session of
the sections of the OTN AN SSSR.

Investigation of the fatigue strength, notch-sensitivity and
micro-heterogeneities of high strength steels 301 T (30KhGT),
30XFCH  (30KhGSA) and CT1 (SP) (vasco-jet 1000) is described.
Specimens, heat treated to give various hardness and strength
values, were re-tempered {(in vacuum) after machining to remove
the resultant stresses. In addition to strength, plasticity and
hardness testing, the endurance limit and sensitivity te stress
concentrations were determined and some micro-structure
observations made. All the steels in the maximum~strength state
(i.e. with carefully eliminated or distributed dislocations or
with dislocation-saturated martensitic structures) had

Card 1/2
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D234 /D30g
AUTHORS = Oding, I.a, and ‘Kostochkin, Yu,V,
LITLE: Lffect of vzriable temperature on the strength of

the metal of gas turbine blades

PERICDICAL: Xeferativnyy zhurnal, Mekhanika, no. 1, 1963, 77,
abgtract 1V599 (In collection: Tsiklich. prochnost!
metallov. M., A S55R, 1962, 257.275)

T, The authors study the effect of thermal fatigue on /
the character of crack formation in nrismatic specimens of alloys /
IN=-765 (EI-765) 51607 and of LI-G12 steel, as well as on the dura-
ble strength'characteristics. .

Abstracter's note: Complete translation /

Card 1/1
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3/285/63/%0/062/&32 o2
Effect of variable temperature on. ., AC52/4126

temverature stress 10V§ls at the edges are determined; Maximum stresseg during the
tests reached 5p kg/mm® for EI-612 steel ang 58 kg/mm? fop EI-765 alley, Mime-
-5tress diagrams are DPresented, As a result of testing samples and blages

long-time Strength of materia] on the number of heat change oycles ig obtained,
which is adequately approximatead by a paraholic équation, The valyes of constant
coefficients and formulas fop different testing times are given, The conelusion
drawn {n the study is that the demageability of gas turbine blades shoulq be eval-

uated by the long-time test of samples SubJected to preliminary therma) fatigue
tests, .

I, Kuznetsoy

[Abstracterts note: Complete translation]
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8/285/63/000/001/002/002 . B
Effect of variable temperature on, .. AO52/A126 :

allowance for different mechanical properties, heat conductivity coefficients and
Bio criteria under different test conditions, The conclusion is drawn that the
difference in the process of crack formation in carbon and heat-resisting steels
1s connected with temperature flelds in the samples and the character of ductility
change depending on the temperature, Cracks appear on the grain boundaries, and
thei~ appearance 1s preceded by an expansion of boundaries which increases with
the growing number of heat changes, The investigation of the process of increase
of sample dimensions was carried out on EI~612 steel hested to E@O(C, After 100
cycles the length of a sample increases by 2%, The increase of length 1s condi-
tioned by temperature stresses exceeding the limit of elasticlty of the material,
A detailed description 1s given of the process of residual strain expansion and

of increase of absolute sample dimensions at a constant level of heat changes,

An investigation of metal resistance to thermal fatigue was carried out on an
installation simulating near-to-working conditions for gas turbine blade materials,
Material samples and blade models were heated to 75000 and cooled in a gas flow,
In the process of heating the most abrupt temperature change 1s 530°C end it takes
place during the first seconds, The gas and blade metal temperatures were recorded
by an oscillograph according to 8 thermocouples incorporated in the blades. Tem-
perature field measurements of blade models at heating and cooling are given and

. Card 2/3.
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3/285/63/000/001/062/602

A052/A126
AUTHORS: Oding, I, A,, Kostcchkin, Yu, V,
TITLE: Effect of variable temperature on the strength of gas turbine blade
metal

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk, 49, Turbostroyeniye, no, 1,
1963, 19, abstract 1.49,115 (In collection: Tsiklich, prochnost'
metallov, M., AN SSSR, 1962, 267 - 275)

TEXT: The effect of a variable temperature on the character of erack forma-
tion, change of dimensions and mechanical properties of materials is investigated,
The following materials were tested: 9M-765 (EI-765) (chromium-nickel alloy),

OU -612 (EI-612) (austenitic steel) and 39U -607 (EI-607) (nickelbase alloy), Pris-
matic 23 x 16 mm samples were heated to temperatures below those of phase conver-
sions (700 - 800°C)and cooled in an oil bath at 40°C, The tests have shown that
after a sufficient number of heat changes thermal fatigue cracks appear in tested
materials on flat sides of prismatic samples and not on edges as 1s the case in
carbon steel samples, A detalled analysis of this phenomenon 1is mede with an

- Card 1/3
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8/137/62/000/011/625/045
AQS2/A10)

AUTHOR 3 oding, T. A, —.

o

TITLE: Diffusionless mechanism of ratigue crack formation and growth

PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 11, 1962, 46, abstract
111293 (In collection; “Tsiklich, prochnost' metallov," Moscow,
AN SSSR, 1962, 3 - 10) ‘

TEXT: Possible mechanisms of fatigue crack formation and growth are con-
sidered. The diffusion mechanism of crack formation is possible at temperatures
securing a sufficiently vivid diffusion process in metals, For the majority of
metals such temperatures are room and higher temperatures, The diffusionless
mechanism of crack formation is conditioned by the interaction of dislocations,
The fatigue rupture of metals can take place in this or that way cdepending'on
conditions (e.g. temperature) under which cyclic loads act on metals. Depending
_on the nature of a metal, this or that mechanism can prove more effective. The
process of fatigue crack growth is analyzed.
. V. Srednogorska

[Abstracter's note: Complete translation]
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Cyclic Metal Strength (Cont.) 80V /6025

and growth of fatigue cracks, the role of plastic deformation
in fatigue fracture, an accelerated method of determining
fatigue strength, the plotting of fatigue diagrams, and
various fatigue test methods. New data are presented on the
sensitivity of high-strength steel to stress concentration,
the effect of stress concentration on the criterion of fatigue
failure, the effect of the size factor on the strength of
metal under cyclic loads, and results of endurance tests of
various machine parts. Problems connected with cyclic metal
toughness, internal friction, and the effect of corrosion
media and temperature on the fatigue strength of metals are
also discussed. No personalities are mentioned. Each article
18 accompanied by references, mostly Sovlet.
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NATURE OF FATIGUE FRACTURE

0din A, Diffusionless Mechanism of Formation and Growth of
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PHASE I BOOK EXPLOITATION S0V /6025

osti metallov. 2nd., Moscow, 1960,

rialy vtorogo soveshchaniya
(Cyclic Metal

Soveshchaniye po ustal

Taiklicheskaya prochnost! metallov; mate

po ustalosti metallov, ol . 27 mayz 1960 g.
Strength; Materlals of the Second Conference on the Fatigue of

Metals, held May 24 - 27, 1960) Moscow, Izd-vo AN SSSR, 1962.
338 p. Errata slip {nserted. 2800 coples printed.

Resp. Ed.: I. A, o0ding, Corresponding Member of the Academy of
Sclences of the USSR; Fd. of Publishing House: A. N. Chernov;

Tech. Ed.: A, P, Guseva.

PURPOSE: This collectlon of articles 1s intended for sclentl

research workers and metallurgists.
COVERAGE: The collectlon contailns papers presented and discussed
at the second conference on fatigue of metals, which was held
These papers deal

at the Institute of Metallurgy in May 1960,
with the nature of Tatigue fracture, the mechanism of formation
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1. Chlen-korrespondent Akademii nauk SSSR (for Oging).

(Strength of materials) (Machinery--Construction)
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$/129/61/000/010/001/012
A study of the mechanism .., E193/E480

deformation which indicated that, under the experimental conditions
employed, creep is associated mainly with intercrystalline slip with
very little deformation taking place within the grains,

(3) The total elongation depended upon the applied stress and
varied between 17.5and 25% in steel EKh18N9 and between 8 and 16%
in steel 4Kh14N1l4vaM, This difference was attributed to the
larger grain-size of the latter material.

(4) For an equal stress of 2.5 kg/mm?, the time-to-rupture was

5.5 and 24 minutes on steels EKh1l8N9 and 4Kh14N14V2M respectively,
This difference was also attributed to the difference in the
grain-size, since the total length of the grain boundaries which
determine the strain accumulated prior to fracture is smaller in a
coarse-grained material, There are 9 figures and 3 Soviet-bloc
references,

ASSOCIATION: Institut metallurgii i Institut mashinovedeniya

AN SSSR (Institute of Metallurgy and Institute of
Science of Machines AS USSR) j&
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A study of the moechanisut .o [£19% /8480
- (50 microns) microhardness indentations: was facing & window through

which microcinephotoqraphs were taken throughout the duration of

This made it possible to study each stage of the

each test:
the increase in the distance

deformation process by measuring
between the diamond pyramid indentations, and by following the
changes in the microstructure, To overcome the difficulties caused

by volatilization of the test nriece material and its subsequent

condensation as a metallic £ilm on the window of the vacuum chamber,
tion 1is given

a special device was constructed whose€ detailed descrip
in the paper. some of the typical results are reproduced in
Fig.9, showing the strain (¢, %) versus time (minutes) curves for
steel 4Kh14N14V2M tested at 1100°C under a stress of 5,5 kg/mme;
broken curve relates to the total elongation of the test piece,
curves marked by pumbers give the elongation of microregions
bounded by the corresponding diamond indenter marks as shown in the
insert in Fig.9- Other observationsg can be summarized as follows.
(1) The nicrostructure of the steels studied was revealed after one
minute at 1100°C; this was most likely caused by preferential
volatilization of the metal in the grain boundary regions.

(2) Intergranular cracks appeared in the very early stages of
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