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s/126/61/012/005/007/028

E025/E435
AUTHORS : Bogachev, I.N., Mel'nikova, V.I.
TITLE: Kinetics of ordering in the alloy NizMn
PERIODICAL: Fizika metallov i metallovedeniy, v.12, mo.5, 1961,

678-68%

TEXT: The ordering kinetics of the phase NigMn are studied by
measuring. the changes in electrical reaistivity, saturation
magnetization and coercive force during the isothermal annealing
of the completely disordered alloy at temperatures below the
¢ritical ordering temperature Tg. It is shown that in each case
the changes take place in two stages. Resistivity initially
increases slightly then decreases rapidly: the saturation
magnetization first increases rapidly with subsequent fall~off of //
the rate of increasej the coercive force rises sharply after an

initial static period. In all three cases, the rate of ordering
is greatest for the specimens in the range 450 to 475°C, some
60°C below T.. The two stages of ordering are discussed in terms:

of the initial growth of nuclei as antiphass domains, and the
subsequent growth and coagulation of these domains, It is
suggested that in the temperature range 450 to 475°C, conditions
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are the most favourable for nucleation of the ordered phase and V/
thus the approach to the fully ordered stete occurs at the

greatest rate. There are 6 figures and 17 references: -
3 Soviet-bloc¢ and 14 non-Soviet-bloc, The four most recent

references to English language publications read as follows:

Ref.,13: Burns F.P., Quimby S,L, Phys. Rev., v.97, 1955, 6;

Ref,14; Lord N,W, J, Chem, Phys., v.21, 1953, 692;

Ref.15: Feder R., Moony M,, Nowick A.S. Acta met., v.6, no.%,1958;:
gef,16: O'Brien J,L., Kuczynski G.C, Acta met., v.7, no.12,1959,
03,

ASSOCTIATION: Ural®skiy politekhnicheskiy inastitut im. S.M.Kirova
(Ural Polytechnical Institute im, S. Kirecv)

SUBMITTED: Marzh 6, 1961
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AUTHORS : Yershova, L.S., Bogachev, I.N., Shklyar, R.S.

TITLE : The effect of deformation on the formation of s-phase
in manganese steels

PERIODICAL: Fizika metallov i metallovedeniy, v.12, no.5, 1961,
670-677 + 1 plate

TEXT: The kinetics of formation of e~phase and the effects of
plastic deformation of the < —P)& transformation are studied in a
series of C-Mn-Ni steels, In a 20% Mn steel the Y —Pe trans-
formation is found to take place at a 100°C for steel with a

C content below 0.,1%; however, if the C content is increased
to 0,3% the transformation temperature falls to below zero.

Under plastic deformation far greater strain hardening is
exhibited by the low-C steel due to the larger capacity for
strain hardening of the e~=phase. The behaviour is compared with
a 26% Ni steel, where the austenite breaks down to ferrite under
plastic deformation and with an 18% Ni, 6% Mn steel where the
austenite does not undergo a transformation during deformation,
Further studies on the Mn steels show that the character of the
phase transformation on plastic deformation depends on the
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U<

relative values of the deformation temperature and the critical
temperatures of y-$a and Y-P € transformations.
D.S.Steynberg is mentioned in the article in connection with hise
teating apparatus, There are 7 figures, 2 tables and

4 references: 1 Soviet-bloc and 3 non-Soviet-bloc, The three
references to English language publications read as follows:
Ref.l: Walters F.M.,, Welles C, Trans. ASM, v.24, no.2, 1936, 3593
Ref.3: Trolano A.R., McGuire F,T. Trans. ASM, v.31, 1943, 340;
Ref.k: Cina B, Acta met, v.6, no.12, 1958,

ASSOCIATION: Ural‘skiy politekhnicheskiy institut im. S.M,Kirova.
(Ural Polytechnical Institute im. S, Kirov)

SUBMITTED: February 27, 1961
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~ BOGACHEY, I.N.y MELINIKOVA, V.I.
Kinetics of ordering in NisMn alloys. Fiz, meter -metalloved,
12 no,5:678-684 N 161, (MIRA 14:12)

1. Ural'skiy politekhnicheskiy institut imeni S.M. Kirova.
B éNickel—manganese alloys-~Metallography)

Metal orystals)
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‘BOGACHEV, Ivan Nikolayevich; SYRCHINA, M.M., red. izd-va; MAL'KOVA,
H.T., ftekhn, Freéd:

[Metallography of cast irorlMetallografiia chuguna. 2. izd.

dop. i ispr. Sverdlovsk, tetallurgizdat, 1962. 392 p.
(MIRA 15:12)

(Cast iron—Hetallography)
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5/128/62/000/001/002/002
| 8(59‘) A0OH/A127
AUTHORS: Bo§59hev, I.N.3; Mints, R.I.
TITIE: éﬁvitation resistance of cast austenitic steels

PERIODICAL: Liteynoye proizvodstvo, no. 1, 1962, 30 - 32

TEXT: The authors report on tests carried out to study the cavitation
resistance of various steel grades. The tests were carried out on an impaot-
erosicn stand. . The specimen rotation speed was 78 m/sec, the constant water
pressure being 0.28 atm. The nozzle outlet bore was 8 mm in diameter, while
distance d = 1.4 cm. The authors paint out that corrosion resistance 1is only
one pre-requisite of parts operating under cavitation effect. To ensure a high
cavitation resistance, the steel should possess a high resistance to micro-im-
pact action, its structure should represent a homogeneous solid solution. Fer-
rite possesses the lowest cavitation resistance, while martensite is most cavi- 2></
tation-resistant. Based on the tests, the 30X10I'l10 (30Kh10G10) non-nickel au-
stenitic steel has been developed. Steels of this type were investigated having
the following composition: 0.28 - 0.44% C; 7 - 10.6% Mn; 9.6 - 128 Cr; 0.34
-0.57% Si; 0.011 - 0.041% S; and 0.01 - 0.032% P. The authors show the effect
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of the austenitic nature of the steel on the cavitation resistance by an exam-

ple and point out that the 30Khl10G10 grade steel ensures a more intensive hard-

ening of the surface layer than the 1XI8H8 (1Kh18N8) grade steel. It is stated

that, generally, the less stable chrome-manganese austenite has a higher cavi-
tation resistance, since it 1s subjJected to self-hardening during the cavita-

tion process owing to the austenite decomposition and the formation of marten-

site and the 8 ~phase. The testiresults show that, in choosing cavitation-re- ’S(/
sistant steels, preference should be given to stainless, austenitic alloys with \
an unstable struecture, which are hardened not only by the plastic deformation of

the initial structure, but by phase transformation. Tables show the mechm ical
properties of such steels after austempering heat treatment, depending on the
deformation temperature and the effect of the deformation rate on the mechani-

cal properties of steel with 0.28% C, 8.8% Mn and 10.9% Cr. The higher the

heating temperature and the time of isothermic holding, the greater is the for-
mation of the o-phase and cerbides. A table shows the cavitation resistance

of 30Kh10G10 grade steel in comparison with other grades mainly used in the
construction of hydraulic machines. There are 4 figures, 7 tables and 8 refer-
ences.
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- E114/E554
/F 150
AUTHORS: Bogachev, I.N., Doctor of Technical Sciences, -
: Professor and Mints, R.I., Candidate of Technical
Sciences
TITLE: Principles underlying the choice of steel for

hydraulic turbines
PERICDICAL: Energomashinostroyeniye, no.4, 1962, 27-30

TEXT: Certain steels with good anti-corrosive properties,
such as 18-8 chrome-nickel stainless steel-are, nevertheless,
easily damaged by cavitation. The article relates the results
of microscopic investigations of the relationship between the
structure of metal and its resistance to cavitation, which lead
to the conclusion that in addition to having good anti-corrosive
properties, the suitable steel should withstand well the micro-
impulsive forces. Therefore such steel will be a homogeneous
solid solution. The least resistance to cavitation is offered
by ferritic steels and the great by martensite. The most
suitable steels are austenitic, which, in the process of deforma-~
tion, have the property of self-hardening by the conversion of
Card 1/3 _ S S
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some of the austenitic structures into martensite. For example,
the unstable austenitic steel containing at least 0.3-0.4% carbon
forms martensite along the lines of deformation when subjected to
micro-impulsive forces and is, therefore, well resistant to
cavitation. It is necessary to choose the ratio between the
carbon content and the content of the alloying elements in the
austenitic steel such that martensite should not begin to form
too early. Based on the fore%oing, a new austenitic steel
designated 30X\OMO (30Kh10GIO0) was developed containing about
0. 3% carbon, and equal quantities of chrome and manganese., This-
steel is less stable than 18-8 chrome-nickel steel and it sl
therefore has greater self-hardening properties. Instead of
wearing by pitting and by growth of individual pits, the new
steel wears uniformly. over the whole surface. To withstand
cavitation, the steel should not only deform plastically under
cavitation, but also the super-saturated solid solution of
austenite should decompose with the formation of martensite. The |
exact chemical analysis of the 30Kh10G10 steel is 0.28-0,32% G,
~10% Cr, 9-10% Mn, 0.3-0.5% Si, 0.02-0.03% P, 0.03-0.04% 8.
Card 2/%

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3

Principles underlying the ... 8/114/62/000/004/005/008 i
E114/E554 ’
i
i
{
i
}

After quenching in water or air from 1100°C, the steel azsumed
austenitic structure. Mechanical properties are given and
resistance to cavitation is shown in tabular form to compare

well with other steels. The new steel can be used in the form of
castings, sheet and welding material. There are 5 figures and

5 tables.,
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BOOACHEV, I.N., dokior tekhn.nauk, prof.; MINIS, R.I., kand.tekhn.nauk;
—mTﬁfﬁA, T.M., inzh.

Effeot of phase constitution on the cavitation reaistance of bronze.
Metalloved.i term.obr.met. no.4:28-31 Ap 162. (MIRA 15:4)

1. Ural'skiy politekhnicheskiy institut.
(Bronze—Metallography) (Phase rule and equilibrium)
(Cavitation)
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s/126/62/013%/001/009/018
/JI 7{0‘ . FEl111/E580

AUTHORS ¢ Yershova, L.S. and Bogachev, I.N.

TITLE: Influence of preliminary plastic deformation on the
¥y - & transformation in manganese steel

PERTODICAL: Fizika metallov i metallovedeniy:, v.13, no.l, 1962,
‘ 107-1153

TEXT: It is known that preliminary plastic deformation )
greatly affects the martensite transformation, but there are no ‘ :
published data on the influence of preliminary plastic deformation =
on the transformation of austenite into the e-phase. 1In the

present work, type {'10 (G20) steel (0.06% C and 19.7% Mn) was

used., In this alloy, transformation of austenite into ¢-phase

on cooling starts at 90-100°C and continues down to room B
temperature. Deformation (up to 33.2% at 300 and up to 27.3% at
450°C) was carried out by extension of tensile test spccimens

machined from water-quenched samples, followed by metallographic

and dilatometric testing, hardness measurcment and X-ray phase e
analysis. All specimens were air cooled after deformation. From-
their deformed zones, 5-10 mm thick specimens were prepared and }Z
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annealed in a lead bath at 100, 650 and 850°C, The work showedvii’
that preliminary plastic deformation has a regular and substantial
effect on the transformation of austenite into the g-phase. Up to:
3% deformation at 300°C has a strong activating effect on the ;
transformation, but heavier deformation produces a stabilizing
influence which becomes more pronounced with increasing deforma-
tion. The activating effect is attributed to stresses produced
at small deformations, the stabilizing effect to the refinement
of grains and mosaic blocks and the formation of shear planes.
Preliminary deformation at %450°C has only the stabilizing effect, .
as a result of improvement in the plastic properties of the alloy.
Annealing of an alloy previously deformed at 300-%400°C increases
stabilization because stresses are removed and further block
boundaries produced, The t-phase, formed by cooling both -
:ﬁrcviously deformed and undeformed austenite leads eventually to 'j.;
further strengthening of the alloy. The dispersion of the c-phase 3
formed on cooling deformed austenite is greater than that of : s
c-phase formed from undeformed austenite. The phase transformation
of austenite into e-phase has features characteristic of the
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martensite mechanism.  There are 5 figures.

ASSOCIATION: Ural'skiy politckhnicheskiy institut im.S.M.Kirova
(Ural Polytechnical Institute imeni S.,M.Kirov)

SUBMITTED; May 12, 1961
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$/126/62/013/002/009/019
THRAL E021/E480
AUTHORS: Bogachev, I.N,, Mel'nikova, V.I.

TITLE: The influence of plastic deformation on the process
of ordering in nickel-manganese alloy . .

PERIODICAL: Fizika metallov i metallovedeniye, v.l3, no.2, 1962;
248-257

TEXT: The two alloys investigated contained:

Alloy 1: 23.54% Mn, 0,63% Fe, 0.07% C, 0.21% Si, 0.005% P and
0.027% S; alioy 2: 23.30% Mn, 0.68% Fe, 0.02% C, 0.24% si,

0,007% F and 0,017% S. Wire samples prepared from Alloy 1l

were quenched in water from 1000°C. Various stages of ordering
were obtained by holding for different times at 450°C and

quenchirg in water, The samples were then deformed by drawing

at room temperature. The change in electrical resistance in the
precsss of plastic deformation was followed, Electrical '
resistance and mechanical properties were measured on cold-drawn
Alloy 2 wire with 89% deformation. Magnetic measurements were
carried out on cylindrical specimens (3 mm diameter, 50 mm length)
with 88% reduction. After heating at 350, 400, 425, 450, 475 and -
Card 1/3 ] )(
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500°C, the samples were water-quenched and measurements were

carried out at room temperature. Results showed that plastic
deformation of samples in the quenched state or in the initial a
stages of ordering decreased the electrical resistance but

increased it in the later stages of ordering. The difference

in effects is attributed to the different stiructural states.

Electrical resistance, magnetic properties and tensile strength o
of deformed nickel-manganese alloys changes in two stages during e
ordering. In the first stage the change is probably caused by

the occurrence of a large number of ordered regions of small

dimensions. The second stage is connected with the increase in

size of the ordered domains and an increase in quantity of L
ordered material, The maximum rate of the ordering process is e
observed in the range 450 to 475°C. Near the temperature of
phase transformation the rate of ordering is slow as a result of
the small difference between the free energy of ordered and
disordered phases. The decrease in ordering rate at temperatures L
below 450°C is probably connected with a decrease in the mobility ‘J ™
of atoms. There are. 5 figures and 1 table. \F\
Card 2/3
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ASSOCIATION: Ural'skiy politekhnicheskiy institut

im., S.M.Kirova (Ural Polytechnical Institute
& imeni S.M.Kirov)

SUBMITTED: March 6, 1961
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KOLEVATOV, V.N,; BOGACHEV, I.N,
‘s-—-._————\

Effect of the shape and sise of graphite on gray cast iron
plasticity. Fis. met. i metalloved, 13 no,2:258-262 F
162, (MIRA 15:3)

1, Institut metallurgii Ural'skogo filiala AN SSSR i Ural'skiy
politekhnicheskiy institut im, S.M.Kirova.

(Cast iron—-Metallography) (Plasticity)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPR
OVED FOR RELEASE: 06/09/2000

CIA-
RDP86-00513R000205810002-3

S 55587
s/lzi/bz/013/ooz/015/019
11l E135

197509

AUTHORS: yershoVvVas LeSen and Bo acheV T.N.

TITLE: study of phase work hardening gquring the Y = €

transformation in an iron—mangamese alloy

PERIODICAL:® rpizika metalloV i metallovedeniye, v.13, 10«2y 1962,

500-50
TEXT 3 The jnfluence of phase trans:itions on the rat:edof :he- ,
ye2 € transformation was studied. This study was carrie ou

si(;Ee the authors found no published work on thi.s subjects
Type 20 (G20) alloy (0.06‘;6 c, 19.7 Mn, 0.92 Sis 0..0035 and
0.009 p) was used. Dilatometric specimens and gpecimens for

metallographic examination and hardness tests be:'\:ng made a.ufter
each © cle. Dilatometrx investigation wasB car_r:uad qut with
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maintained during repeated cycles, this being the manifestation
of the heredity of the austenite grain. With the aid of phase
work-hardening followed by recrystallization, austenite in
manganese alloys containing a considerable quantity of g-phase
can be recrystallized. The martensitic character of the
e-transformation is confirmed by the formation of a relief on a
polished surface, as a result of the phase transformation.
There are 6 figures,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im.
S.M. Kirova
(Ural Polytechnical Institute imeni S.M. Kirov)

SUBMITTED: June 30, 1961.
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o )%-NOo E111/E435 ) i
' AUTHORS:  Mints, R.I., Qogachev, I.N, - = P
16“ - TITLE: Hardening of solid solutions based on iron during T

local loading .

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962,
399-405 '

. TEXT: It is known that under the given conditions, phase and
structural changes greatly affect the resistance of austenitic
alloys to concentrated impact and micro impact loading. In the
present investigation, hardening during local static and impact =~ |

~ loading of austenite, ferrite, martensite and e-phase was studied, !

i The range of compositions covered, in addition to armco iromn, wasi :

’ 0.03 to 0,38% C, traces to 37.8% Mn, traces to 0.27% Cr, 1

 traces to 36.4% Ni, 0.17 to 0.58% si, 0.0l to 0.17% P, .
0.007 to 0,030% S. Local static loading was carried cut on a 4

" Brinell test machine (sphere diameter 5 mm, load 750 kgl. T :
Concentrated impact was delivered by a 6 kg weight sharpened to

A 60° falling through a height of 0,5 m. Micro impact wvas ;

i obtained by means of a hydraulic micro-erosion test stand '

" card 1/ 3
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(specimen revolved at a velocity of 78 m/sec, jet pressure 0.28 atm;
‘nozzle diameter 5 mm). , After annealing and water queaching ;
(to obtain the required range of phases) the specimens were .
tested. Hardening was studied by microhardness measurements on - !
metallographic pelished sections, It was found that all the
solid solutions are only slightly and similarly hardened by local .
static loading but, under local impact and micro impact loading, |-
show a considerable and different tendency to hardening. The !
low-carbon austenitic nickel and manganese alloys showed this :
effect; the differences are due to the nature of the plastic : i
deformation and of the solid solution (i.,e. nickel or manganese ; |
. austenite)., The martensite and e-phase formed in the course of P
plastic deformation can harden spontaneously which leads to b
general hardening of the corresponding alloys. The formation of @ |
e-phase as a result of solid-solution decomposition during plastic gj
deformation, brought about by local impact and micro impact e
_ loading, produces greater hardening of the alloy than when ot ijf}
e-phase is formed through heat treatment, The hardening of Y
alloys by plastic deformation is due to the plastic deformation of {)(
] .
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° Hardening of solid solutions ... E111/E435
,"0:' .~ solid solution and hardening of the new phase formed as a result B
; of this decomposition. = The extent to which each factor

i

;- the so0lid solution, phase changes during the decomposition”bf'the~i_
|

. contributes to the general ability of the alloy to harden !
' depends on the nature of the solid solution and loading. i
There are 8 figures and 1 table. '

- ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.Kirova

{Ural Polytechnical Institute imeni S,M.Kirov)

. ! SUBMITTED: March 17, 1961 (initially) - , L
Iy o October 25, 1961 (after revision) R,
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KOLEVATOV, V,N,; BOGACHEV, I.N,

Resigtance to divorcement as one of the characteristics of the
structural strength of cast iron, Fiz. met. i metalloved, 13-

no.4s546=549 Ap '62, (MIRA 16:5)

1. Ural'skiy politekhnicheskiy institut imeni S.M.Kirova i
Institut metallurgii Ural'skogo filiala Akademli nauk,
(Cast iron--Metallography)
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E111/E151 s
AUTHORS 1 Bogachev, I.N., and Malinov, L.S. Co
-~ TYITLE: Influence of chromium and nickel én the y =2¢ Co "

transformation in an iron-manganese alloy.

-PERIODICAL: Fizika metallov 1 metallovedeni&e, v. 14, no.6, 1962,
828-833: ) :

" TEXT: . As this effect has not been adequately studied, the
present research was considered to be of interest. An alloy of
iron with 20% manganese was used as the standard and also as the
base alloy for preparing the chromium- and nickel~alloyed
materialss types 020 X2 (G20Kh2), 20X 6 (G20Kh6), .20 Klo
(G20Kh10), I"20H 2 (G20N2), 20 W6 (G20N6), 20 H1l0 (G2ON1O).
X-ray, dilatometric, hardness-mecasurement and metallographic -
methods were used, the alpha~-phase being determined magnetically,
Addition -of chromium or nickel was found to lower the temperature .
"at which the y .5 ¢ , transformation commenced, but to have no

effect on that of its completion. The commencing temperature of

this transformation is a linear function of the alloying-element . =
concentration, Chromium or nickel additions also cause the
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, $/126/62/014/006/004/020
Influence of chromium and nickel ,.. E111/E151

reverse transformation to take place at a lower temperature; the
temperature of both its commencement and completion being a linear
function of alloying-element concentration. The amount of ¢-
phase decreases in proportion to the increase in alloying-element
concentration, and is somewhat greater in quenched than in anneailed
specimens, The effect of chromium and nickel on the temperature
rangs of the <y —) ¢ transformation and the kinetics of the

. €=phase formation on continuous cooling is similar to that on the
martensitic transformation in carbon steels, The effect of nickel
on the y =2 ¢ transformation is about 5 times as great as that
of chromium, ~ ' '
There are 6 figures and 2 tables,
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Thermokinetics of graphite formation in gray cast iron. 1Lit,
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(Cast iron—-Metallography) (Crystallization)
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Incre-.sing the cavitation resistance of machine parts by
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~ABSTRACT: The effeot ) plastic dorormation]on'-, the ‘struc u.ll:
‘| 'and properties gf steel of varfous compositions of CjBi}n} P,k
‘chgem ‘bna Ti hjas been studled., After plastic deformati n-t_rolling}
v ;.mos%, significant: inorease -vah',hardneas was obhserved in steels of:) l
‘the’; ty%' QOGI; gnd 4DKh10G10,1% The sharpest inorease in hardnoss was!
observed whenjthe degree “of deformation was increased up to 10%, a i
farther indrease of deformation resulted in more uniform change of il
hardnoss.!® Nickel end chromp-nickel austenite stesls are hardensd 1
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t upon the hardnea : “atudfed: ateels. !lhe 1norease :l
hardness of the ahove ‘steidls 1s -explained. by the faot that ‘bhasl
steels are not stable ‘in:sold plastic deformation; they. undergew
martensite transformation by forming a large quantity of Alpha-ph
The: quantity of Al pha-pham inoreaaes with an inorease of the dxegr
of deformation, ' Vith anilnorease of ‘temperature, the tharmodyriemis |
stablility. of austenite increases, - When the deformation temperatur fii
of hoe13 stesl wan - :lnoreawed b0 100 end 200C, the quantity of Alpha=
z se dscreased, -thus,: decreasing :lta -hardness, Eowever at JCco and -
00C, - the: hardness did: not change, "It wags concluded that the stabil«
ity of austenite nteels ‘during plastio ‘deformation depends upon the::
|nature of -austenlfie, The unstable manganese and ohrome-manganese “5
austenite steels, when, hrmhad after a plastic deformation, are ’
softened yuch faster avon at much lower temperaturog then the stable;
johromiun-nickel. stieel. » Tais 18 alsn affected by an'additional soft=|l:i
iening which takes: ‘place’ by means of martensite transformation of thel
eaustenite, which is formed during. plastic deformation. The plastic|i
detormat:ion 1noranses the derormation procass sharply of both sta.ble
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| 'and "unata'ble austenit;«a stoeld e hardness or derormed chromlwn-.‘..
| nicket steel can be additl onnlly inoreased by means of a ahort—time
: _Orig, ert. has:: ‘.! ‘t‘iLguros and 1 tavle, i
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Effect of the volume of mar

t
g:;:phitimation of white oastef:i:? t;::af:;:a tiol? oo b ]
ehern. met, 6 10,2:104~110 163, ) ) uc(;?hz;z.g)

1. Uraltskiy politekhnicheskiy institut,

(Cast iron—Metal]
ogTa f
(Metals, Effect of temporaptuhzz ch)
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BOGACHEV, I.N.; ROZHKOVA, S.B.

Role of defects in the acceleration of the graphitizing process
after hardening, Izv, vys., ucheb, zav,; chern., met. 6 no.6s
1L3-147 163, (MIRA 16:8)

1. Ural'skiy politekhnicheskiy institut.
, (Steel—Hagdening) (Crystal lattices--Defects)
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Hardening austenitic steels by cold plastic deformation. Izv,
Vy8. ucheb, zav.; chern., met, 6 no,7:162-168 '63,  (MIRA 1619)
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Effect of treatment in fused media on the plasticity of trans-
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/18 3/008,/002/007/012
234/D308 .. ..

and Bogachev, I, N. .

~Kinetios of thé ordering in the Nighn alloy
PERTODICAL: if'_Uitrkia.:i‘rfigéi‘.@&?’fié&dhnyi,{:-;hﬁx{nal, V. 8, no. 2, 1963, |

TEXT: The'au%horﬁginvesﬁigated_the'dependences of electrical re-
-8istance, saturation magnetization,'coercive“force, volume and . BT -
:-the: n the duration of isothermal treatment at 350,-400, | M
- 425, 450, 475*and}SooocafThéﬁveloqity;of1tranaition into ordered | .. B
state,was“foundgtq.bg;maximal’atj450,and 475°C;-Gonclusions:.there e
_are~two,stages'ofﬁvariaﬁionfofjreaiatande;’magnetization,and_coer-':;fn,;*
jcive[force,yWhichﬂthejguthorSFattribute-to properties of structural Lo .
%transformatibnidunihgfbrdering;'Plasﬁicideformatipn'does'hot,always e »
jfieCt'the-variatibn*ofjelectrical.resiStance;in the same manmer | =~ - BB
t.different;ntageg*ofvordering;fwhich,is'probably due to -different ;
ructural states-of the alloy at these stages, Plastic deformation
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:D234/D _

, n:o phyaical properties«: :

' : ’ elow the phase transition temperature _

but general r laritiea of th‘ -kinetics of orderlng are ‘as- in
t‘ie hardene : ¢ , S
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BOGACHEV, I.N., doktor tekhn,nauk, prof.; MINTS, R.I., kand,tekhn.nauk;
VEKSLER, Yu.G,
Cavitational resistance of austenitic ferrite steel.
Energomaghinostroenie 9 no.9:29-31 S 1'63. (MIRA 16:10)
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AU’I'HOR' Bosachev I, N.; anw L. 3 B 757

: I‘I‘ELE Effect of chromi\m and n:lckel ‘on phase transformtions and _'strengthenihg;
of ;nanga.nese stee] durine; plastic dcrormatian ' ’ .

SOURCE~ Piz.!.\.ca m‘ttanov :l. met&uovedeniye, v. 15, no, 5, 1963, 67&!-684 .

o I'OPIC TAGS: high--mngenws 620 at.eel eold deformation, phase ﬁ-anaforms.tions, o
- .strain hardening errect oE Cr, effect of Ni, premaining, Epsilon phase,
' Alpha, phase - - e v

,,ABS'IRACT Specimems of Qg_)ﬂxigh-mngmese steel (compositions sthn in Teble 1
of Enclosure) annealed at 1050C were used to study the effect of Cr and Ni on
train hardening, It was found that both Cr and Hi
' stebilized sustenite snd: dc,layed Epsilon~phese formation, Plastic deformation

| 1irereased the emovnt of thi Epsilon.phase ;xzzégg);d G20 from 60 to 86%, in

. alloy G20Khe 45 to 168, and in ali 52%.
-to be a u~h- stronger austi 6’ 7 “g!“t" amo\mt of E‘Lpailon-phaae in
,allory ﬁama. w8 only’ ; ; Increased it to 32%. In'all alloys;.:
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the h:lghest rate qr Epsnon-phase formt:lon vas observed during stretching of wp .
‘Yo 4%, In alloy G hich: in the annealing condition was fully sustenitic,
en intensive formation of the Epailon.phase occurred during stretching of up to
12§, In alloys G20K6 snd G20N10 cold working produced a negligible amownt of
Epsilon-phase, not exceeding 2--3% at maximum deformetion, The Alpha~phase
formation rate was insignificent, not exceeding 5% for all alloys, No Alpha-phase
. formstion was observed in elloys GRON6 and G20N10, Stretching reduced the

. dilatometric effects of -the Epsilon-to-Gemme end Gamma-to-Epsilon trensformations,
ghifted the temperature runge of the Epsilon-to-Gamms transformation towerd lower

- temperatures, - and lowered the- temperature-of  the beginning of the Gamma~to-Epsilon— - g

- tranaformation, . Both Cr and Ni lowered phase tremsformation temperatures, Cr and
especially Ni decreased the strain-hardening exponent at strains of 0,2--2,0%,

A% streins of 2--15%, Nl ‘alone slightly decreased the exponent, The effect of Cr -
‘and N1 on the mechanical properties of the alloys is presented in Table 2 of
Enclosure, The yleld strergth of the alloys, which is generally low, can be
Increased by prestraining ty 4=14%, élepending on the a:lloy composibion. Orig.
art. ‘has: 5 ﬁ.snres and 3 tables.

e é/wa/ /a/«y 72!&//716—&/]/
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ACCESSION NR: AP3002844 8/0126/63/015/006/0860/0866 L i

.AUTHORS: Chumakova, ‘L. D.; Bogachew(, 1. n., Shklyar, R, Sh; Mints, R, I.

";rI'i‘LF.-‘ Phasal and structural chnngel' in the surface layer of austenite alloya
at the initial stage of the cawi.tation effect ) /;»_

SOURCE- Fizika metallov imetallovedeniye v. _’15 no. 6, 1963, 860-866

- i TOPIC TAGS: cavitation effect, austenite alloy s Ni, Mn, phasal change., . B SR
s sttuctural change Ltk
i 9 v4 ' »:‘.l‘
“t. ABSTRACT: Structural change é in the surface layer o f austenitic'_N_i and Mn alloys{{ ¥
. i subjected to minute im ctslwere studied by _x-rays.)®It was established that the' | i-
. i cavitation effect results in the increase cf submicroscopic nonhomogeneity of & -1
! intragranular structure and in a partial decomposition of austenitc., Depending J s
. '+ on their chemical composition, the manganese samples showed a partial decomposi- |
+! tion of austenite and the formation of § -phase or of £-phase and martemsite. -|. ‘.
;i The Ni samples showed decomposition of a small amount of austenite and the forma-|:

t

' tion of martensite., The conversions 2~ ZZ £ in the G30 alloy and "&£ =<
/ ool

- -’;(i:crd, ,1/2
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. L18103-63 - - : | |
| ACCESSION NR: ,AP3002844. | e o

' in the 40614 Vateel harden the alloys and increase their resistance to cavitat:ional M
i1 destruction., The high resistance of the stable manganese austenite 4QG30 to the i
: impacts proves that phasal transformations are not the oxly factors determining |
;  the high stability of alloys with respect to the cavitat:ion effact, Otig. art, i
~has: 1 table, 3 graphs, and 2 photographa. ,

©  ASSOCIATION: Ural'skiy politeknicheakiy inst:itut: im, S. M. Kj.:_qy_g ﬂl ral Poly- -
/technic Institute) . =

« _ SUBMITTED: 310ct62  DATE ACQ; 23Julé3 - - ~xncr.- 00
| SUB CODE: ML " NOREPSOV: 005 . o'ms:a- 0011 ;
Curtj 2/2 .
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BOGACHEV, I,N.; ROZHKOVA, 5.B.

Pecui:larities of the effect of martensite transformation on the
graphitization of nickel steel. Fiz. met. i metalloved. 16
n0,2:267-272 Ag '63. (MIRA 16:8)

1. Ural'skiy politekhnicheskly institut im, S.M. Kirova,
(Nickel steel—Metallography)
(Phase rule and equilibrium)
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BOGACHEV, I.N.; YEGOLAYEV, V.F.; MALINOV, L.S.
- Stabilization of »>& transformations during recurrent phase

‘transitions. Fiz. met. i metalloved. 16 no.41544=550 O '63.
{MIRA 16:12)

1. Uraltskiy politekhnicheskiy institut imeni S.M.Kirova.
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BOGACHEV, I.N.; LITVINOV, V.S.; MINTS, R.I.
Characteristics of the plastic deformation of austenitic manganese
and nickel alloys. Fiz. met. i metalloved. 16 no.4:5%-602 O
163, : (MIRA 16:12)

1. Ural'skiy politekhnicheskiy institut imeni S.M.Kirova.
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BOGACHEV, I.N.; YEGOLAYEV, V.F. %

M § .5 ;-.‘-
‘ Effect of molybdenum and tungsten on ¥ &2 £ tran afo mations in '%
Fe-Mn alloys, Fiz, mst. i metalloved. 16 no. 517 N 163, gl’

(MIRA 17:2)
1. Ural'skiy politekhnicheskiy institut im. S.M.Kirova.
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BOGACEEV, I.N,; DaAVYDOV, G.S,; ROZHROVA, S.B.; SIDORERKO, H.A.,
kand, tekhn., nsuk, retsenzent;

[Grafitization and heat treatment of white cast iron] Gra-
fitizatsiia i termicheskaia obravotka belogo chuguna. Mo-
skva, Izd-vo "Washinostroenie,® 196L. 145 p.

(MIRA 17:8)
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;.r;r t.ne cavna‘bwn-erosion ,esistance m machine parts (Povyﬁsheniye R

_’,kav*tatsionno-ereuionnoy stoykesti detaley masMn), Moscow, TIzd «vo - “Haahino-
5t.rnyeniye", 196)1, 1!42* 111us., hiblio. 3,5100 conies px'inted A

L UTPIC TasS: mtallom'aphy,
: act.witv chromansil stesl

~ failure of. ferrous and nonferrous al ys It gonsiders ‘probliems related to- selec-t
“ . tion of alloy’ compomtions “that are. mqistant 4o cavitation-erosion failure, On-
.~ -the basis of established laws, . the: ways of ‘improving the cavitation-erosion ree. .
.- sistance of metals sre- ‘shoim, -~ The book - is intended for techmical and scientifie
sor)ters - metallurgmts, heat. treater*x, and dnsigners.

- _‘-ATABLE or cm:mrs rahridpedl" .
- f Int.ro&uction - 3 L
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. 8/0149/64/000/005/0119/ 0122

métal with & hexagonal lattice, was

ABSTRACT: The plastic deformation of zino, a metal
. investigated Suring exposurs to different loading conditions. The starting material was

_granulated zine, roll~d to a sirip and subjected to recrystallization annealing, . A
- ~ tr —— TR ———

FrHIN.

b L pacttesting £lon 2 ‘
- lished at rates of-0.05, 0.8, 12,5, -and 25.0 mm/min." Impact testing was done witha -
.6 g weight from a'height of one meter. Plastic dsformation of zinc at rates of 0,05
. zam/min. ard lower was accompanied by the. appearance of right-angled parallel lines {n
the grains, which were traces of the intersection of the slip plane with the specimen
urs-along-the base plane;-As twinningoccorrel
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p ¥ 1n the dewrmationrata fmm.o 05 to 0 8 mm/m.n,;; S
", Specimens duformed by oompression,did not reveal any fundamental differences in the '
pattern of plagtie deformation, but the mechanism of deformation with impact l-ading

was different. Intense twinning opcuryed both at room temperature and at the temperature
of liquid nitrogen. ‘The specimens deformed at room temperature had twins in the form

of segments or neadles, wheraas Impact deformation at tha temperature of liquid

nitrogen produced twins in the {orm of rectilinear colonies with branched ends. Twinning
was the main mechanism of deformation of zino under both static and impact loading,

It was found that the base plane was not ths only piane along which slip occurs in zinc

‘at room temperature. A second slip pians, evidently pyramidal, was observed under
certain conditions of loading zinc‘ 70rfsg. art has. 6 figures.

s ASDOCIATIOH. Ural’akiy polite}dmichiaakiy 1naﬁtut {Ural'a‘s Polytechnical Institute) -

"‘-’-svmn'":mn 12Dec63 sma CODE. MM , SS

" NOREF 50V: 005 g
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ACCESSION MR: APLOL3093
AUTHORS 3 Boéachw,‘ I, Noj Yegolayev, v, F, 3 Malinov, L. §,
MW ) .

TITLE; ~phase ,"'at low temperatures
o i
SOURCE:s Fizika metallov i metalloved., ve 17, no, 1, 196k, L9-55

i‘OPIG TAGS; austenite, austenitic transformation; epsilon phase,
iron, gamma epsilon transforfation, supercobled austenite

ABSTRACT ¢ Experiments were Pperformed to determin
supercooling of austenite, to study the isothermal formation of € -phase at low
Yemperatures, and to clarify the effact of heati.

transformation, The test sp
Yn, 0.05 G, 0.20 si, 0,03 P, and 0,014 s,
induction furnace and ¥as cast into ingots

Transformation of austenite into i

ng and cooling rates on &he Y=§-
This metel was melted in a S0=kg

(tempered at 11500), a dilatomster
provided with a photo

“ s/0126/6&/017/001/061s§/0655; N {

@19 iron, steel, |-
e the pPossibility of a complete A" v

ecimans were made of @19 iron containing (in ) 19-1V,

which were homogenized for 10 hours at
1150¢ and rolled into é:ods 6 mm in diameter '

aphdo recording device and a thermostat was used in the
tosta, The;~t9mpera*.

\

R

ures ' of =40, =50, =90, w110, =160, ard 1800, st widch tne : |-

o A i
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- | samples were held isothermally, were attained with dry ice, liquid nitrogen, and :
! a‘mixture of acetone with nitrogen, To stabilize their austenite, the samples
! were heated to 950G and then gubjected to 25 heating—chilling cyvles between 400G
and =1960. Experiments proVed that Y« € transformation may progress in:' |
i isobhermal conditions, provided that the ndnisothermally formed € =ohase is
absent, In given temperature intervals thd transformation started after incuba-
.- | tion periods the length of which depended on the cooling temperature, Figure 1
i i of the Enclosurs shows the rates of transformations at various temperatires,
* | Sbudies of the temperaf;ure-t;ramsfomation rate rolationship proved that the

to supercool the austenite either partly or fully, Under these conditions the
8-phase could be produced i the course of; heating a sample, The rate of cocling

i 1]

'tr'émsformation see Fig, 2 offt-h_e ‘&nioém'u). The E-phaae produced tefore the I
:start of an isothamuEpeugid served as an .‘hotiv._tor in the isothermal trannl‘u'\ |
. e ! o o ) on 7 e g

CGMZI”) "o ‘ SR 3

10002-3"
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| _
imation, as did the loweri 7

jmation, as did '@ of the hoating rate down to a certain point Furt
:;dimmis:un‘-, ot tho rate, howovor, slowed the Process, Th: Y- &po‘brar;sfomltlgn

jexhibited all .the features of usual Phase transformations snd should not be

[regarded as an athermal
{ASSOCIATION: Ural’skiy
SUBHITTED: OSApré3
SUB GODE: Mo

|
i
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Process, Orig. art, hast /6 graphs and | equations,
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AUTHORS. ?otekhin, B,A., Bogachev, I N. “

,ﬁTITLE. §§x§§§ rg“~__;io ;in chromium-manganese austenibic "30Xh10310ﬁ
e ‘1 steel f5a: TR 77 27 .

57 SOURCE F%zika metal¢01 i.metallovedeniya A 18 no., 2 f*;964,5257-.'

jTOPTC TAGS‘ sbre 8- rﬂlief cavitational resiatancqg chmﬁﬂum;nﬁngﬁméé;
,gggtenitic stee; Z : , ) . o :

FABSTRACT‘ The steel : I d{in the investigation were ‘0.2
X 130 mm n size ained 0.27% C; 9.63 Mn, 9.1% Cr, 0.35

-0+03%: » P, In order to bring about a variety in the
“comp: _treat 8.‘applied-under conditions-

rization. A comparison with = [
specimens having a’ le stenitic structure showed that the ..

~8%ress relaxation ogqurs. mors “intensively: in specimens with an R

‘unstable austonitic &tructure.' Phase- transformation e anced the

'} effectiveness of the stress relief heat reatment and/istress was
:relig;gd during cooling to tha temperature of liquid nitrogen.
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“cavitational strength-d ased. somewhat 83 a result of the forma-
“tlon of chronium carbid At the same time, the structure became
‘high cavitational resistance is attributed, in -
i tresses during the formation of new
impact, - orig,-art. has: 4

- Hore stable. . The
“part, to’ the relaxat
‘phases under the sf
_figuresaandil‘tablc

"ASSOCIATION: Ural'skiy politelhn

¢ e b D%after heat ﬁréat@x‘rxéﬁﬁj at,'.'j”SthC
holding peri 1t 'may be assumed that secondary -
| stresses are:‘also: relieved to a considerabls extent. Above 55C C -

~AUra cheskiy institut im. .M., Kirova
’.._:i(bl!rals olytec ~Institute),”: | . e
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CPushUISR(2) MJW/JD/JG/;}xricz)._
S 810126/6& '018/003/0423/0627

- mqn--‘ Yesolayav. v. )

" 1‘7 a2t

et

iFS()U}‘{\’:E' ?1u1ka nstallov i metallnvedeniye, v. 18, no. 3, 1964, 423-427 - 45‘_,~].

fiv;i*romc 'mcs-f' high ‘man gane!:e st 1
'tungstan contuinins uoal ;: :

ABSTRACT. 7'ha e £ect of molybde um and- tunguten on the phase tramsfomation and
i strength’ of €19 (192 ¥n) ateel has ‘been studied. It was found that this steel,
I% containing up to:4.23 Mo or up to b, 1% W and- quenched from 1156C, has an austenitic
. skructure  with 2 small quantity ‘of ‘BE-phase; ‘at a Mo content of 6.3%, the structure
“becomes. fullly austenitic. -Both: molybdenum ‘and tungsten were found to impede the !
formation ‘of E-phase and. u:o promote the formation of a-phase under the effect of L
. plastic deformation. The E-phase forms mainly at lower reductions of up to 4 to |
f 61, while an intensic formation of u-phase bngins at reductions of 15-=~20%. The
plastic deformation raisen the ‘temperature range of the E to ¥ trunsformation, .
" luwara ‘the -temperature of the beginning fo the y to. K transfomati.on, and radnces BRI
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, lements lower the yield strength"
i and ‘hardness of “the G19' ateel But. increase the ductility, and especially the"
i notch toughness, at- subzero, temperatures ,(aee ?13.»1 of the Enclosure). Orig.’
t art. has: . figures and 3 tables "

:QSS';% I‘Acr%(nst Lt!-héas akiy pwlitekbnichesidy‘ :lnat:ltut im. S. M. Kirova (Ura.«. Poly - :, -

J 3
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o ———r et

EPF(n)-2/EPA(8)
" Pt~10/Pu~h/Pad
CCESSION NR: AP50i

dtvinoy, V.S Nesterova, N.V. :
o8 in the destruction of metal surfacgs subjeated to the acuonbmf

) Vo 18, mo, 5, 1964, 752-757 = -
iragsound, ‘molten lead, nickel corrosion, copper corrosit
n, cavitatioral exosion/stesl 1Kh18NOT, steenmmﬁ_ S

ABSTRATT:  The eroston ofrnickci,?ZDDpe‘r, austel:itic“alloys'of fren with- -~
nickel and anganese, and: steels IKh18NST and 1Kh13, acted upon by cavitation in molten -
lead, was inzvestigated by-means ;pftph'otomicrographs' and by measuring the mioro~ -
.hardness and hardening of the surfaces, M dynamio contach botwoon the mcials and ailoys

i tho Yond was pehisved | Tasound, it was shown that the same laws govern —
cavitational erosion in liquid lend and in'water, Surface attack, which is primarily ¢ .
- mechanical in charaster, is Jocalized in isolsted microvolumes of the purface, A S
- relationship was obszrved between the hardening of the motal during the cavitational = -
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EHE
T

-8 pronwnced anticorrosive
B z. t e used as a_criterion of its resietance to cavitnﬁm in .7_ g
‘ waier mr n melts. Orig' ar&.‘_-has 5 ﬁgures. B o

 Associamon: ""‘“"W ??'ﬂ“ﬂkhnichesﬁy msmnt lm. M Kirova (Uratek poly-

- stechnioal pstitute)

5 sunmarmn' 37May84 NGL{' p_of mm CODE: MM <
NO_BEFSGV: 097 TR G s e T T
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o

BOGACHEV, I.N.; FOMINYK, K.P.

Removal of graphite “rom the carbide depoeit of iron carbides,
Zav, lab. 30 no.8:934-935 ‘6., (MIRA 18:3)

1. Ural'skiy politekhnicheskiy institut imeni Kirova,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3

L 29967=455 EHT(m

iA{d t)/E0P(k)/ Pf-dfFucq IJ:‘(C} i/ -
| AccEssTON WR: AP5005525 7 _,‘ S T 8/0136/65/000/602 /007 1/007?'

' "'f"rhe nature of p.l.a_as;&.ﬁsimamgvo” titnnmm auoys under varicus bm*i“
T TR

SOURCE: Tsvetnyye metall), no. 2 1965. 71 77

: an~

£ -In-static tests, increasing theé strain

“to 25 tm/min d reased the elongation of VI-1, a- and B-alloys from

i-18 to 15. 8 16.1'to 10.0, and 12.0 to 5.7%, and increased the tensile strength from’
:59 to 64.3, .74 to 77, and 98 .t0-109.8 kg/mn?, respectively. In dynamic and impact

(tests, defomatmn of all al)ovs becomes more 1ocalized and the length of the de
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8 mmimin, and by
“all strain-rates in-:
- The B—alloy, Whlx.h has
"a b. c. .c. structure and is; characterized'by high tensile and yield strengths, ‘a low.
uniform elongation and.s large ‘reduction of area, deforms. by slip at all deforma-
tion rates tested. The deformation distribution in VI-1 titanium 1s much more uni~J»
| form than in the ﬂ-alloy. Only 5% of the total deformation of VI-1 is comprised of
] visible slip, twinning, and shift along the grain boundaries. The remaining 95% o
i ds uniformly distributed throughout the volume, In the B-alloy, viaible slip com~ = .~
prises 203 of thc tota] defornation,» Orig art, has: 6 figures. {M8)

]
o
v;-,
r

ASQOCIAT!ON H n«'mtL

00 ; | - SUB CODE: MM,AS
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ODINOKOVA, L.P.; BOGACHEV, I.N.
Metallographie astudies of the plastic deformation of sinc
under the effect of various types of loading. Izv. vys. ucheb,
zava, tsvet. met. 7 no.58119-122 '64 (MIRA 18:1)

1., Ural'skiy politekhnicheskiy institut.
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_BOGACHEV. J.N.: MINTS, R,1.; MALINOV, L.S.; Prinimal uchastiye
HATVOYEV, 4,7.

Inveatigating the cavitation resistance of certain iron-manganese
alloys, Fiz, met. i metalloved. 18 no,4:558-563 0 '64. (MIRA 13:4)

1, Ural'skiy politekhnicheskly instiiut imeni Kirova.
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BOGACHEV, I.N.; LITVINOV, V.S.; MINTS, R.I.; NESTEROVA, N.V.

[y

. e, S
; der tie
Certain regularities of the failure of metal surfaces’un e
effect of cavitation in molten lead. Fiz.met, 1 metalloved. 18-8i )
no,5:752=757 N 164, ' (MIRA 18: 4

1. Ural'skly politekinicheskiy institut im. S.M,Kirova,
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BOGACHEV, I.N.;»ROZHKOVA, S.B.

Effect of preliminary hardening on the graphitization of iron
(MIRA 18:3)

alloys. Lit. proizv. no.1:17-20 Ja 165.
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_BOGACHEV, I.K.: POTEKHIN, B.A.3 KONDRATOV, V,M,; MALINOV, L.S,

Effecs of heat treatment on the mechanical properties of Kh10310
austsnitic steel, Izv, vys. uchet. zav,; chern. met. 8 no,73161-
165 165, (MIRA 1857)

i, Urallskiy politekhnicheskly institut.
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BOGACHEV I N ODIN(XOVA, L.P.

8 B e

Plastic deformation of titmium and its alloys at low temperatures,
Fiz, met., { matalloved, 19 no.61908-91, Je '65, (MIRA 18:7)

1. Ural'skiy politékhnicheakiy institut imeni Kirova. -
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,onmoxoxm, L.P.; BOGACHEV, I.N.

Character of the plastic deformation of titani
un allo d
various forms of stress. TSvet. met, 38 no.2:71-77 Fy{'géls“.1 o

(MIRA 13:3)
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BOGACHEV, I.N.: YEGOLAYEV, V,F.; MALINOV, L.S,

lsothermal formation of the & ~phase following precipitation
hardening of iron-manganese alloys. Metalloved. i term. obr,
met. no.4:2-8 Ap 165, (MIRA 18:6)

1, Uraltskiy politekhnicheskiy institut,

CIA-RDP86-00513R000205810002-3"
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UR/0129/85/000/007 /ooss/osa ‘,: V4

689, 15~194 669 26"?4 :

; unstable ateel ‘ austenite martensite tmnsition, LR

‘stesl’ phase transition, ‘Biress: relaxatmn' austeniite faﬁgue chromium steel, mang:mésé '
Bin nl, steel hardneaxa i

e-austeni & steels into hard martensite during
piastic’ def.ormat_om nay bn used to prolong. tha life of varipus machines. The preﬁent
articls discusses the properiies of chromiue anganese’steels which were omy
/ geldum used in the past and; seuts ts curves showh ing 1) changes in the amount of
-i¢ martensite and tho hardnﬂss\ 8 functions of the q:‘grcs of plastic deformation for slecls
45Kh10G7 and T0KBTNGS; ‘f)g o stress reiaxationduring/phase iransitf Suc in 20% Mn

iron ailoys; aud 8) the fatigle curve for the SOKh10GL0\knd K18 N9T Bteels (data cbtoined |
by V. L. Aleksandrov). The resulls show tha! the unstable chromitum-manganeze steels
exbibil marked mrdr.mng eﬁocts, ars iaﬁgue {esiatant. and ruccesnfully resist

i Card 1/2 e e cAY
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£ IRIENRT S

r, Typical fpr the group fir the. 30KN10G10,dfeel. Carbon-
?qnqzxs);_o\{xrj“rmsama tnd ‘OKh17AG10'8nd the ateels with

are quiie satisisctory, bul thelr wear resistance ;

is below that of 30RH10G10. "The peculiarities of unstable austenite discussed in this |

- paper can be easily extended te other types of unstable solid solutions. " Crig. art. -‘

has: 38 figures, . : |

ASSOCIATION: Ural'akiy potitéiinishon

Crsmiral 2555),
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Un/o148/85/000/007/n155/o1so o)
669.15—194 659, 26'74:621,785, 6

| TITLE: Ccm}ﬂex method of determining the hardenabﬁity 4f)i austenitic sleels .(
E ‘SOURCE: VIUZ.. Chamaya metaﬂ“rgi?& no.: 7’ 1955 {5"“160 -
| TOPIC TAGS: stes 1mdenabﬂity,aﬁstenite steel quenchiug, steol hardening/3CKh10G0, |

:steel \

"‘ABSTRACT' By hlardenabihty of ‘gustenitic steels is’ meant the distance from the cooled
~surface at which a purely austenitic struchire or 8 desired set of mechanical proporties

can be obtained, The hardenability of austenitic steels should not be characterized by the
hardness alone; in determining the hardenability of the unstable austenitic steel 30Kh10G19,
the anthors used & complex method which involved a determination of the depth of the

~ | hardened layer from the mechanical’ properties, form of the break, microstructure. and

phase composition obtained by x~ray analysis. In order to obtain high mechanical proper-
I ties in casi 30K1h10G10 stoel at the greatést possible depth, various heat treatments were

© carried out it which specimens in the form of plates were subjected to end-quenching with
. a sprayer, 'The dipth of nardenabi}ity was found io be 64 mm. No carbides wore: presem

4 ‘Curd ::;;:.%{:.2. -
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H the method employed makes it possmle
| {o determine a.ccurately tha botmda:ry of the hardened iayer in austenitic steels., It was 5
" found that ihe structure of cast 30Kh10G10 steel coasists of austenite and a certain amount
of ¢f phase, £ phuse, and carbides, which reduce its resistance to cavitation. Cooling
. in a sprayer as comnpared to cooling in stationary water can increase tha depth of the
hardened la"ev- by a factor of 1.8, Grig art, has: b figures and i taule,

mg szm,m vpalitekhnjcheakiy instimt (Ura.'l'sk Polﬁechnleinstimte\

“SUB‘\'HTTED‘ 27ch 61 - SUBR CQDE MM
£ ‘No REF SOV: 007 _o’mEm oo1 "
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N Y R BT AIOE LIy R SIF T

2601265 BUP(2)/BP{n) IP(0) /1/SHA QY /EHR () /BUP(E)  MIM/ID

- ACCESSION NR: AP5018181 - -  UR/0148/65/000/007/0161/0165 Z0
‘ 869, 15-194:669, 26'74:821. 78 o F7

1" AUTHOR: Bogachey, L N.; Potekhin, B, A, Kendratoy, V. M,; Malmov, L §, 2

| TITLE: - Bifect of ficet trea;manzoﬁithe'iﬁechanicai proporties of 301Kh10G10 sustenitic | * '

 SOURCE: IVUZ. Chernaya meGillurgiya, no, 7, 1965, 161-165

_TOPIC TAGS: stes] hardoning, austenite, martentite, steel mechanical property, heat |
* treatment, plastic deformation /30Kh10010 steel -

“1 ABSTRACT;  The study 15 concerned with finding the best heat treatment conditions for

“ i producing superior mechanical properties in 30Kh10G10 cast steel; for comparison, the
mechanieal properties of forged pieces were tosted. The mechanical properties of cast
and forged specimens were improved through a corbined heat treatment (quenching from
1100C, again at 800C, cooling in water, and quenching agair from 1100C) which raised
tho fonsilo strengtn by 4 factor of almost two and the plastic characteristics by a factor !

~of threa as vompatred to the vast stats, ~The phenoinena ocourring during the heal treat-

- mont are doscribed,  The formation of martensite during deformation in the prescncs
{ - of an sustenitio struchire in:tho oxiginal atato cauaos an increase in plasticity and 2
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‘martensite is btained in the oo
{eg ' 2 il 4h f flow- -cooling ol the-casting;- ‘the -~
- steel h'\s a hxgh yzel‘i point and a reduced plasticity The second quenching from 1100C ,
~aafter aging mavkedly iraproves ilie inechanical properties of the cast atest as a result of 1 ..
3 fragientation of the grain, Unstable Fe-Mn’ austenitic steels such as 30Rh10G10 display |
- a marked rise in yzeld point-even under slight plastic deformation; thus, deformation by
| 1,5% siretching raises the yield point of 30Kh10G10 by 25%. This property must be i
considered in desgmng, mnchine parts made of this steel, Orig. art, has: 2 figures and
Gl 4 tablea L .

:ﬁ',vAssoczA'no\b Urnl'sldy paliteklmicheskiy :mstimf (Ural'sli— Dolytechnic Institute)— =t i

cx SUBMI""TEDa mMars"
NO RBI‘ sov- 005..
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LS

POTEKHIN, B,A,3 BOGACHEV, I.N,

Stress relaxatinon in chx‘amium—inanganese austenitic 30Kh10G10 steels
Fiz, met., i metalloved, 18 no,2:257-262 Ag '6i.
' (MIRA 18:8)

1., Ural'skiy politekhnicheskiy institut imeni S,M,Kirova.
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;51#3_3._5@_ sww(:.)/z»ﬁpw)/m/m(t)/m(x)/swp(b)mum 10p(c)  ovymw - R

ACCESSION NR: AP5016532 _ UR/0126/65/019/006/0908/031% -, [
v S RN
AUTHOR' Bogachev, I Ny; Odinokova, L. P.L( )f . : _ . gl
TITLE: Plastic deformation of titanium and its alloys at low temperatures RN

S - Y -
SOURCE. Fizika metanov i matallovedoniya va 19, no. 6, ‘1965 908-914

| TOPIC TAGs: plastic dafomation, titanium, titanimn alloy, aluminum allo)'s twin- g
| ning v _ | | ‘//>s = } |

i : J :
X ;ABSTRACT “The mechanxcal properties, hardening, and the nature of plastic deforma4<
tion of titanium and-its alpha- and beta-alloys were studied at temperatures of ‘EHH
y +20, -40, -70, -96, and -196°C, Lowering the deformation temperature causes an FRE
- increase in the strength of the alloys, Failure of the B-alloy at ‘low temperatures - Ny
occurs primarily along the grain boundaries. The mechanism of plastic deformation o
of the B-alloy does not change substantially as the temperature drops. The number!| = JES
of active slip planes is reduced, causing a decline of plastic properties with de-i [
- creasing temperature. - The plastic defamation of titanium involves slip and twin-i B
et nxng. At room temperature both rocesse make a aqual contribution to the de“
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formation.: Lowering the defomation temperature hind«-rs slip and intensifies tnin-‘ .
ning. Twinning increases the plasticity of titanium and raises the hirdening co- | N
- | efficient of the alloy by increasing the number of twinning boundaries. Alloying | -
| of titanium with aluminum hinders twinning and decreases the plasticity at low - ;-
temperatures. Ox‘ig. art. has. lc figurm, 1 table. EAT 2

L ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. M, Kirova (Ural Polg-
... technic Institute) . : : .
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ACC NR  AP6002669 . SOURCE CODE: UR/0126/65/020/006/0881/0888 |

- B AUTHOR' i Fil#_""@fg' 4':"802;‘#,'.:}“‘!.3‘ i\.:'%;'sﬂ&ﬂ»;' S -, o . \? ' . S
| ORG: Ural Polytéchnic Institute 'im'.*s.n.zximv",:(um'akiy'poucekhnicneskiy‘B e
 instituty o T » . N

» A"A.'!'AITLB_: "Fbmtidn of demeuOn_"ﬂﬁl‘tyﬂinsite in éﬁéteniticv steels under conditibhs 'ofl
- explosive forming‘ ' S o ’

"s’olmcz: " Flzika n}._e:auov‘1—me£alloveden1ye,_ v. 20, no. 6, 1965, 881-888

-TOPIC TAGS: steel, austenitic steel, nickel steel, manganese steel, steel strength- -
_ening, explosive strengthening = o _ , I8

" ABSTRACT: .Small specimens (30 -x 30 x 6 mm) . of austenitic steels 40N25 (0.42% carbo%
and 24.98% nickel) and 40613 (0.41% carbon and 13.62% wanganese) were austenitized

at 1050C and water quenched. Small (1.5 g) charges of a powerful explosive were deto-
nated on the surface of the specimens, which rghted on a heavy austenitic-steel plate.
The explosion formed/small, round craters ab 1.8 mm deep on the specimen surfaces
and caused a sharp rease of microhardnesslin the zones adjacent to craters: up tol .
850 kg/mm? in_40Gl3 \steel and 600 kg/m’mz in 40N25 steel, compared to the respactive
initial microhardness of 210 and 180 kg/mm2. Microscopic examination and x-ray dif-
fraction patterns showed that in both steels, over 70 of austenite {n the zones ad- |
joining the craters was transformed 4f'martenaite; but the distribution of martensite|

| Cord 1/3 ~ 669.15;:548.53 1.
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and, consequently, of microhardness along the depth of the zone followed a different .
In the 40G13 the maximum microhardness and the maximum amount { . - e
-of nartensite was obgerved at. the bottom of the crater (see Fig, 1), and in l.onzs, '
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Distance from crater edge,

at a distance of 3 m from the bottom. It 1s nbted that the mechanism of martensite
= transformation and the atructure of martensite formed under the effect of an explo— —

. zontal lines show initial microhardness

0

- Figs 1. Microhardness of 40613 (1)
‘and 40N25 (2) steels depending on the B
. distance from the crater edge. Hori- 7 N
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sion are similar to those observed at cooling well below the martenaite pofnt. The .
» intensivg, strengthening of both steels, which could not be attained by other strengthd
ening methods, results not only from martensite, but also from the strain hardening
of austenite due partly to shock waves and partly to strain caused by martensitic

transformation, Orig. art. has: 4 f{ ures. V)
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,INVENTOR' Bogachev, 1. N., Mints, R. I., Petukhova, T. M. »;:;#;7(:._ _.: 
"ORG: none' 4/ T o 4 S 5 R
YTiTLE Bronze) Class 40, No. 174365\ o ' RS = ’

SOURCE' Byulleten 1zobreteniy 1 tovamykh znakov, no., 17, 1965, 69

TOPIC TAGS: goggex} 110y, aluninum containing alloy, nickel conta:lning alloy, cobalt
containing alloy, manganese containing alloy, cavitation, l»um?y B

ABSTRACT: This Author Certificate introduces a copper alloy with increased cavir.at:lom ,
resistance containing 12, 5--16 5% aluminum, 1-—62 nickel. 1—4X cobalt, and 1--3% mand
‘ganese. . _ ‘ [AZ]
SUB CODE: 11, 7 susM patE: Z_OHar63/ A'm'imnss:’ A /53

UDC: 669.35'71'24725'74

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000  CIA-RDP86-00513R000205810002-3

IR, ) 1Ipe) JD
L,Vi_n_xmo_:mmmmﬂu#tw '
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AUTHORSI E_gache' I. R o; mnt" R. I.’ Petnkhm, To M,

*. [TACC FRK

ORG: nome - { | : . g(p
' »TITLE° Bronze) GClass 40, No, 176426
SOQURCE ¢

Byulleten' izobreteniy i t«ovarwkh znakov, ro, 22, 1965 R 63
N TOPIG TAGS: bronze, alunimm, nickel, cobalt,
"ABSTB.AGT: Thie Aut-hor Certificate introduces a bronze containing aluminum, ‘nickel,
and manganese, -To incresse its cavitation resis

tance, the bronze has the i‘olloving
~chemical compoaition (in £): alwminmm - 32 05~14,5;5 nickel = 1——6; cobalt - 1—4;
mnganeae = 1--3; copper reminder.
v

SuB coms 11/ susM nu'r.s 2mhr63

manganese, copper
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BNl [ ACC NR AP£D10306. (N)  ‘source CODE: UR/0136/66/000/003/0080/0082 | }
g AUTHOR: Bogachev, I, N.; D'yakova, M. A. : | 1."HLI 1
vl w _f%3€?,;

) _ORG: none (g
| TITLE: Cavitation' resistance of titanium-base alloys G
'SOURCE Tsvetnyye metally, no. 3, 1966,780-82~

TOPIC TAGS: titanium alloy,'alﬁha alloy, alpha beta alloy, beta alloyo'tf}
alloy cavitation, cavitation resistance

tested for cavitation resistance. Phase composition\was found to be a
primary factor determining the behavior of alloys. under conditions

of cavitation. The lowest cavitation resistance was shown by straight
“.| a=alloys in which the weight loss in & 6~hr test amounted to 300 ng.

*| The a~alloys strengthened by precipitated int tmetallﬁc com%ffnds of the
| TizMe type, such as alloys containing 28% N1¥1252 co}12% A1%and 8% co, _
or 3 Al and 92 Ni, were somewhat more resistant; their wefight loss {n |— B
.| & 20~hxr test was 3 mg. Such alloys, however, have a poor er even very| -
poor forgeability.\V In a+f alloys, resistance to cavitation depends on | §
-'| the amount of f-phase and on the degree of dispersion of a-particles, |[—

-] VT15 élloy heat treated to a structurae containing 46 B and 60% a had R .

?C&d\ljz" - fﬁb¢(5;669;2958620-1

!
ADSTRACT: A series of a-, a+B-, and B-titanium-baﬂe(/lioys have been | - 1

'Y

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000205810002-3 4

RN Ty

.| a weight loss o

” Z 7
2277966

ACC Nk AP6010306

£ 240 ng in a 25
vit
.| conditions B=phace
| Such a structure hag
to brittle failure,\l
correct heat treatmen
consists of ann
at 480—490c,®
bi ]

‘| B~phase, the ca

composes. under
& high resistance
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(ACC NR ppeo10413 . . SOURCE GOIE: UR/0126/66/021/003/0s72/04ms | *

- AUTHORS: _-Bogachowy_T, Ne Filippov; M. A.; Potekhin, B, A. Y {é R
~ ORG: Ural Polybechnic Tnstitute im. S. M. Kirey (Ural'akiy politekhnicheskiy !
Cdmstitut) o _ R

|- TITE: Investigation of plastioity of several austenitlc gtels subject to high
- velooity loads - i ; A \9 _

| SOURCE: Fiaika metallov 4 motallovedsniye, v. 21, no. 3, 1966, 47247,

. - elongation, plastici Y, materlal defgrmation, martensitic bpans‘fo—mtia
. TOPIC TAGS: ateel, austenitic steef, martensite / N28 steel, LON25 ateol, 2Khi18NG

“steel, 67KWTNT stesl, 30Kh10G10 steel, 47Kh10GS ati;l

+ ABSTRACT: The plasticity and onset of ; ' angemept during “I’E:"i ¢ and
.- static elongation of the steels ,_)_@ﬁ,\f er ? d o

5]
‘ , : : .

: was determined, The experimental procedvre followed that describsd by
14 G. M, Kraft (Response of Motals to High Velocity Deformation, ASM, N.Y., 1961). .
.~ The fraction of martensite in the specimens after deformation vas determined by a Rl -
- ballistioc magnetometer. The oxperimental results are tabulated, It wae found that | ;
4. maximm increase in plasticity during Gynamic elongation occurs for those steels N et
* which show the largeést inarease in martensite conversion, The rate of propagation [ 'ifAd
; - of plastic deformation in nonreinforced steels in the initial stages of doformation | = N
.- 18 determined by the rate of martensite gonversion, Orig, art, has: 2 tables, [ —
. SUB CODE:11,20/ SUBH DATE: - 0@Junb5/. ORI} REF: - 004/ 'OTH REF: 001 ~ I
: L i o UDOs ‘531..222.2:620.172.224-669.15-'-1%1

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00$1337900205810002-3

SOURCE OODE.:—‘UR/os?o/ss/qoo/oﬁs/ooséloo':z

|
ACC NR: 'APG036438 |
o ! )
AUTHOR;: Alekéandrov, V. L. (Sverdlovak); Bogachev, I. N. (Sverdlovsk);
Mints, R, I, (Sverdlovsk)

. ORG: none _
i

{ : i v
TITLE: Peculiarities in the behavior of austenitic steels under cyclic loading
. | ° .
SOURCE: AN SSSR. Izvestiya, Metally, no. 6, 1966, 68-72

i P
TOPIC TAGS: sheed; austenitic steel, cyclic load, cyclic stress, chromium J’-“o,
manganese steel, ahmomism nickel steel/30Kh10G10 steel, 1Kh18N9T steel

ABSTRACT: A study was made of the behavior of chrome manganese and chrome
nickel austenitic, steels under cyclic loading. The study showed that 30Kh10G10
chromium manganese austenitic steel has a much greater resistance to cyclic -
loading than 1Kh18N9T chromium nickel austenitic steel, and that this difference is —
due to the differént nature of the structural transformations which take place in '
them during cyciic loading. 30Kh10G10 chromium manganese austenitic steel is
unstable under cyclic loading and decomposes, forming a specific structure which .~

Cord 1/2 UDC: 621,788
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is apparently responsible for the steel's high cyclic strength and resistance, The |

chemical compo ition and martensite points of the steels used are given in a table
in the original article. [Based on authors' abstract] ‘ [SP] '
| :

SUB CODE: 11/SUBM DATE: 14Jun65/ORIG REF: 004/
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SOURCE CODE: UR/0126/66/022/005/0737/0743 |
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'ACC NRy “AP7000657

| AUTHOR: - Aleksandrov, V. L.; Bogachev, I. N.; Mints, R. I.

| O{{G Ural Polytechnic Institute im. S. M. Kirov (Uralskiy poli.tekhnicheskiy institut)
”":TI'TLE: Cyclic strength of austenitic steals )
E | SOURCE: Fizika metallov i mecailovedeniye, v. 22, no. 5, 1966, 737-743

'éﬁglc TAGS: austenitic steel, chromium manganese steel, chromium nickel steel,
manganese steel, nickel steel, fatigue strength, cyclic strength

ABSTRACT: The behavior of several austenitic steels under the effect of cyclic

- loading has been investigated. 30Kh10Gl0, 47Kh10G8 and 1Kh17AG10 chromium-manganese
-steels, 68Kh7N7 and 1Kh7N7 chromium-nickel steels, G38 manganese steel, and N36
nickel steel specimens, 2 x 5 mm in cross section, austenized at: 1100C for 1 hr and
water quenched, were subjected to alternating bend tests at a frequency of 50Hz.

It was found that the damping ability of the metal structure is the most important

.. | factor affecting the service life of metal under conditions of high cyclic loads and
;.| resonance fatigue, Steels with unstable austenite have a higher cyclic strength than
"} steels with stable austenite. The fatigue strength of the former is also higher than
the static yield strength. Different types of austenite with :he same stability have
different strength and life service under cyclic loading. Chromium~manganese

-

Card 1/2 UDC:  669.15-194:539.43
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austenites have higher cyclic strength than chromium-nickel austenites. Orig. art.
has: 4 figures and 1 table. 7 !
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SHER, I.D., prof.,; TOLSTYKH, A.N. Prinimali uchastiye: RYBAKOVA, T.A.;
BOGACHEV, K.K.; KULESHOV, F.M.; PETROV, A.1.; NADEZHDINA, A.,
red.; TELEGINA, T., tekhn. red.

[Accounting and operational technique in the Construction Bank;

textbook]Uchet i operatsionnaia tekhmika v stroibanke; uchebnoe

posobie. Kollektiv avtorov pod rukovodstvom I.D.Shera i A.N.Tol~

stykh, Moskva, Gosfinizdat, 1961. 215 pe (MIRA 14:12)
(Banks and banking—Accounting)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205810002-3

VERDFREVSKIY, Dmitriy Dediriyevich; BOGRUHEV, L., red.

[bethods of detecting anc selseting ulseuse-resisian’,
bictypes from curceptiblc species and varieties of
cultivated planis] Metody vylavleniia i otlora imaannykh
k bolezniam biotipcv v sostave vospriimchivykh vidov i
sortov kul'turnykb rastenii. Kizninev, Goe,izd-ve

*Kartie moldovenlaske.® No,i. 19¢l., 72 .
(MIth 17:1])
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|| TH18: Prospects for inkroducing new purificabion procssses in vil production

| SOURCE: Kumiya 4 tekhnologiya bopliv A masel, now b, 196k, 39-U3

-filtration, adsorp don- dehydration, molecular adsorptien, hydrogenation/ ¥S 20

‘ resideal oil

b- N {
primary and sscondary purification of crude oils arg |

 ABSTRAGT: New procsssss for
. ; Giscussed. The tyo-stage de~asphalidsin
T wath other purification metkods,

: #ing of petrolem-asphalt by propans, combined |
is recomended for the production of residusl '
This process results 13 an increassd ocutput of the products and a greater
~ | ddvarsification of highly viscous oils. Becsuss all the proceases discussed
. produce similar results, the cholce of procedurs is determined by the oil quality
. Tequired and by the availsble resgents, The duoscl process is recommsnded for the
-+ | production of residusl oiis of M5-20 type.\\Furiurol was widely used as a selsctive
zolvent in the production of (mﬁm fractions from crudes low in tar and

i sulfar. The ouiput of
{Cora_31/2

relined oils with furfurel purification excecded by S-6% th

8
!
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thod, and consumed less energy, Because other processes
ally and ‘techniecally from the furfurel process, their ‘

, ed by %he regquirements of distdllate oils, The adserption

i purification msthod produced 0ils of the best color and coking capacity, snd in-

. ¢reased their outpat by 15%, The authors recommend that this process be further

doveloped, thatthe production of synthetic adscrbents be incresssd ard that the °

; method of Becordary contact purification be discontinued, The tpplication of the

i deep hyxdrogenaticn st 50-70 atn pressurs is also recomnemed for secondary

! purification of distiliate and rosidual oils, especlally at those plants witk

! access to largs quantities of hydrogen, The latter metloi is

! oil quality,

| tabulated. Orig, art,

ASSOCIATIONs none - - S
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USSR / Cultivated Plants, G@rains, ‘ M-3
Abs Jour: Rer Znur-Biol,, 1958, No 16, 72915,

Author : 3ogachev, M, F,; Tomson, E. M.

Inst : Belorussian Agricultural Academy,

Title ¢ On the Problem of the Effoctiveness of Different
Methods of Basic Soil Cultivation Under Corn,

Orig Pub: Tr. Belorussk. s,.,-kh, akad,, 1957, 23, No 2, 67-
7.

Abstract: Three variants were studied of basic soil cultiva-

tion under corn: 1) common plowing (plowing at 20-
22 cuw), 2) plowing with a subsoiler (40-350 cm), 3)

' plowing without a blade grader (40-50 cm)., Experi-
ments were accompanied by a detailed characteristic
of the physical indicators of the soil and the de-
velopment of the root system of the corn. Results
of one-year experiments (1955) showed that deep cul-

Card 1/2
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BOGACHRV NM.I. _
SSRGS EAE RTINS
Studying the process of conditioning the human body to cold.
Opyt izuch.reg.fiziol.funk. no.3:218 'si4, (MIRA B:12)

1. Laboratoriya ekologicheskoy fisziologii Instituta fisiologii
imeni I.P.Pavlova Akademii nauk SSSR.
(PHYSICAL RDUCATION AND TRAINING) (COLD--PHYSIOLOGICAL EFFRCT)
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