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, Boundary 1ine of tvo media based on electric modeling, Nauch,= '~~~
" tekh, sbor, pq dob, nefti no.16c66-7o 162, (MIRA 15:9)

- L Vseaoyuwy nefteguovyy nauohno-iuledovatal'akiy inatitut.
, _ (041 reservoir enginesring)
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Develoment, of nouunifom-pemeability fielde with variation
in resarvoir atructuro. Nauch.-tokh. abor. po ddb. nafti no,17s -
3845 162, . | (MIRA 27s8)

1. Vaeaoyuznw nertegazo»r; nnuchno-iaalodovatel'sldy 1natitut.
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Gonatructing on the basis of oleotric-modol data the current lines
and current pipes in a reaervolr. aonaisting of several muiform
sections possessing various parametera- Nauch,~tekh, sbor, po dob,
nefti, no.20:3(>~l.l '63. : (MIRA 17:6)
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KOGAN, .0.; KARPOV, V.P. |
o Effect of the felationa_hip bstween the viscosities of
the displaced and displacing fluids on the conformance
factor in a pattern system of oll-field developrent,
Nauqh.—tgkh. sbor. po dob., nefti no.21:48.50 163,

_ _ (MIRA 17:5)
1. Vsesoyuznyy neftegazovyy nauchno-issledovatel 'skiy )
institut, S ‘
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Effeot of the nmunifomity of reservoir struct
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pect to permeability on the conformanco factor an ree
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Calculating the reaiatancon of eleotric models of nonuniform media,
‘Nauch.-tekh. abor. po dObo nefti n0022336-40 '619. ) (HIRA 17!9) )

1. Veeaoyunnyy nertogazovyy muohno-iaaledovutol 'skiy institut.
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Elecotric modeling of the davolopment of a bed consgisting of bands
of varying perma‘bi.lit.y. ‘Nauch.~tekh, sbor. po dob, nofti no.24:
95-105 164,

_ (MIRA 17410)
1, Vsesoyusayy notteg’giovyy nauchno-issledovatel'skiy institut.
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- Determining on electric models the effect of the withdrawal of 011
through observation wells with the 11 jection of liquefiasd ganes.,
Nauch.-tekh. sbor. po dob. nefti no 25:93-9’ 164,

(MIRA 17:]2)

1. Vseao,/uznyy neftegazovyy nauchno-isgledovatel 'skiy inst.itut.
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: Modeling aomo problems of the pattarn rlooding of fluids with
gases on ohmic-reaiatance netw:rka. Trudy VNII no.42:181=197
'65. ' _ A (MIRA 18:5)
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ner, redaktor; LEUTA,V.I., hnhonor. redaktor; Y, Ya.¥V.,
tekhnichnkiy rodaktor

[Autoueic lwhinu for horloucally leanng canned goods]) l(uhin:-
avtomaty dlia gonounnu konservnol tary. Kiev, Gos.nsuchno-
teldm.ild-vo_ maghinostroit. lit-ry, 1955 205 p. (MRA 9:2)

‘ (Omning and preserving--Apparatus and mppun)
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‘.. ITITLE: Method and apparatus for fecording refracted waves during the continuous -
'+ movement of a seismic exploration vessel . . . SR

.SOURCE: Moscovs Vsesoyuznyky niucﬁpo;:l:_ss,léddv'atel!sldy Institut geo'f'lzlchesldld\i~_'f

_;metodov razvedki. Razvcdochngya ¢ promy*slovaya geofizika, no. 51, 1964, lu.-loa

'TOPIC TAGS: seismlc wave, seismic ‘exploration, ‘selsmlc refracted wave, seisnlé.
‘f!lterlhg.« selsmograph, mrlnensels'mography.‘plezoelec:rlc detector RPN

: ABSTRACT: Methods and apparatuis_are,alrcady avallable for recording reflected, = Q L
i+ sefsmic waves during the continuous’ movement of a.seismlic exploration vessel, ~ i
3,’ - isince 1958, the NIMGE VNItgeofiziki has been seeking a method of using the refracted !
' wayes under similar conditions. This article describes the method and apparatus

' ‘ 'now developed for this purpose. “Emphasis Is on a description of the string of ple- ..
! zoelectric detectors towed behind the vessel (shown in Flg. 1 of the Enclosure)s 1%
was necessary to attain a high absolute sensitivity of the plezoelactric channelj |-

¢+ ‘this was accomp!ished by using 20 titaniumebarium pressure detectors having an L
' -absolute sensitivity of 3.8+l,0 p-v/bar, ' This made a high sensitivity {ncrease | &

i

ib Emd made 1t possible to qatch’,‘the ‘piuoolectrlcb channel with t,"fy"‘?“t',"f
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! v..fth‘e selsinlc'sﬁtlon ampilfler; this is very important when:recording low=fr

{ jrefracted waves.. The changes In specifications for the filters of the §5-26
lselsmlc station are described in detail; the maxima of' the frequency characteristics

of the amplifier filters were shifted Into the region of low frequencies.

i formulas, 4 figures and | t.ﬁ'i'é__‘,':v.Zj‘.;f{ Ho

1

i - | metodov razvedkl, Hoscow ...
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‘Vcharges used weigh up to 50 kg and the explosions-are set off at the rate of 10=
an hour. Ways In which the productivity of such exploration work at sea can b
| creased are suggested. ''The following persons participated in the development and
. 1adoption of the.new method for recording. refracted waves during the movement of a
| seismic exploration vessels Aes Ae Gagel-gants, S. P.. Vartanov, V. Z. Zonav, 8. Ae
Bondarenkol,. Vo V. Bokun, Pi M. Zakharov and Gi S. Zolotarev', Orig. art. hast 2’

equency

Various

Sl

~ components ‘of the modifled selsmic station are described, and the method for shoot=
i1 -|ing profiles at sea by the refracted waves method Is discussed. When the rate of || -
~ij  |movement of the seismic exploration vessel is 45 km/hour the explosions are set -
!1 off at & rate of ‘6 or 7 -an hour. ‘When recording s done at short distances the : o
1 2! e
! ¢ fn=
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Bffect of ceruin,jluii'ﬁddition elements on steel crystalliszation ad
recrystallisation processes. Probl.metalloved.i fis, met, no.[1]:225-27k
e, S S (NIRA 1Lal)

1,laboratoriys fasovykh prevrashcheniy 1 laboratoriya kristallizateil
?8entralfnogo nauchno~issledovatel' ekogo {nstituta chernoy metallurgli.
o g (Btoolllloyl-muno;nphy)
(8ol4dification)
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T S R CANT,

Cutogory 3 USSR/Solid State Phyniuu - thao Trannformntion in
Solid Badiua L

1957, No 6618

) emontn—t?at Form- Difrioulty-ﬁolublo'Oerbidaaf--¥~-*~'—%—a
on the Dooompouition ot‘ Auat’ontta.

Orig Fub 1 Probl. motallovod i fiz. motnllov. ab 4 1955, 251-286

ibstract 3 ‘Ilhon hardunin t‘ram ‘rdinm'y hath treating tomporaturos :
(900 ~- 1000°), tho ‘prosonco oft sush strongly-carbide-forming
elomonts as: 'I’i, V;':2r,-Nb, -end : Ta-roduces -the hardenability
of tho carbon stocl, owing to the formetion of quitc stable
oorbides by these elements. - A partinl trensformation of these
carbides into sustenito vhon hesting to 900 -+ 1000% can be
eccomplishied ‘by “alloying tho stool vith manganose: (145 <=
'2,5%)s: In this éréo,-rddition of titanium to mengenesc steel _ .
inoroases considorebly the stability of .tho austenito in the
paerlito and intormodiate rogions, Alloying with titenium

alao Ioedn to s aharp 1soiat1on of the poerlite end middlo
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Oatogory 1. USSR/"iolid Stuto thaics - Fhana Trnnaf‘ormation 1n E—'jA ,
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#be Jour 1 Ro Zhur - Plzikn, _'*5, 1957, Mo 6617

contents: of Or end. 2 in the carbide’ phnse in steels with:
1,18% 0 and 2.42%. Or and with 1. O2§ C and 0.78% W respectively
in tho process of Aransformotion of nustonite at the tome-
poraturos of the poarlito and intormedieto rogions. In the
Frocoass of docomposition in the pearlito reglon, the contents
of tho elloying olaments in the carbides exceod their contents
in stoel by a factor of 3 -~ 5 times, The rosults obtsinod
provo that tho deromposition of tho eustonite in the peerlite
rogion is connected with tho neod for diffusion rodistribution
of the tungston. It is shown thet rato of socondary dif‘f‘uaion

Cerd 1 1/2
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Translation ‘from: Referativnyy zhurnal, Metallurgiys, 1959, Nr 5, p 184 (USSR)

oo g Lt mmEL . g
TITLE: On the 'm'qory'iot .Intermediate Austenite. Tranaformaticn

PERIODICAL: V 8b.j Materialy Neuchno-tekhn, konferentsil po probl, zakalki
v goryachikh sredakh i promezhutochn, prevrashcheniyu sustenita,
Nr 1, Yaroslavl', 1957, pp 3 - 28 y

ABSTRACT: Information 18 given on results of investigations into peculiari-
ties. of intermediate transformation of austenite and on the nature
of phase formation, It is noted that intermediate transformation
1s connected with a redistribution of C and T-+4 martensite trans- J(
formation, Redistribution of C in the austenite precades the
T = @ transformation, The higher the temperature of intermediate
transformation, the sharper are the changes in the period of the
residual austenits lattice, i.e,, the higher 1s ihe degree of
diffusion redistribution of C in the austenite. Relief formation
1s a characteristic feature of intermediate transformation, Tha

Card 1/2 marimum temperature of the intarmediate transformation in the given
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TITLE: Redistribution of carbon during transformation of -austenite
in the medium range, (Pereraspredeleniye ugleroda pri
prevrashohenii eustenita v sredney oblasti). :

PERIODICAL: "Fisika Metallov i Metallovedeniye" (Physics of Metals
- and UTEY )y VOL.1Vy HO.2y » PP.360-368 (USSR).
ABSTRACT: Recent experimental dsta enable to characterisé as follows
individual elementary processes which bring about austenite
transformation in the medium range of temperatures: the
austenite transformation takes place without any appreciable
redistribution of the alloying elements; this follows from
mpumerous results of analysis of the structure and composi~
tion of the ocarbide phase which indicate that,apart from
the dependence on the structure of the equilibrium carbide
phase,cementite forms in the medium temperature range, the
content in alloying elements of which corresponds -agg,roxi- _
mately to their aversge contemt in the steel (6 to 8).
Moasurement of the period of the crystal lattice of the susten-
ite indicates that transformation in the medium temperature
range 18 linked with redistribution of the carbon to 11);
Card 1/7 intermediate transformation can be linked with enrichment as -
well as with overishment in carbon of the residual aus-
tenite. Austenite transformation in the medium temperature

. AUTHORS:Kogan, LI, .end Entinm, B.I.
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card 2/7

Redistribution of carbon during transformatiop of, susten~
ite in the medium range, (Con‘zt:% ) 126228/

range is accompanied by the formation of a characteristic:
relief on the polished surface of the cut and this indic-

ates a regular character of the displacements of the atoms
at the phase boundary and a coherence of the phases (11-13). -
Formation of a relief during the transformation is charac- ;
teristic both for alloy and for carbon steels (11), It was

also shown by EKogan(l6)thateven in practically carbon free

iron alloys alloyed witu various elements, the ¥ to a trans-
formation at temperatures below 500 ~ 400 C can take.place

only as martensitic transformations, All these data indi-

cate that austenite transformation in the medium tempera-

ture range- represents a martensite mechanism of ¥ to «
transformsetion and therefore austenite transformation in

the medium temperature range has to be interpreted as a
oonbination of the processes of diffusion redistribution

of carbon in the austenite and of & martensitic ¥y to «
transformation in sections of the asustenite with reduced ,
carbon toncentrationss,  In this paper experimental results

are given 6n the character of the process of carbon re-
distribution as a-function of the steel composition (content .
of C and of alloying elements) and also the results obtained .
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Redistribution of b'érbo.n"' during)trmfomt%j ogJ‘ 7!31:}:@-‘ ‘

ite in the medium range. (Cont,

CHGERL e U - of'the changes in the carbon concentrat-
ion in the austenite as a function of the temporature and
duration of transformation of the austenite in the medium
temperature range. The lattice period of the austenite .
after its partial transformation in the medium.temperature -
range was measured for a mumber of steels, the chemical com-
positions of which. (for 12 steels) are entered in Table 1,
p.361.. In para,l the. change of the average period of the
austenite lattice as a function of transformations in the -
medium temperature range 'is; studied on steel specimens with
an approximately.equal chromium content, (3.45, 3,15 and
54%) but differing carbon contents (1,44, 0,98 and 0,54%),
n para,2 the same relations 'are studied for the steels . - |
118?3 (1,18% C, 3°.58% Mn) and 48[4 (0.48% C, 4.33% Mn). In
;()a.;ra..:;.the pame relation was studied on the steels 30}02 °
0.3% C and 2,9% Al) and 79102 (0.79% C and 2'.86% Al): In
para.4 the changes ih:the lattice period of the residual
austenite are compared for partial transformations in the
medium temperature range for steels with approximately equal .
carbon contents. The authors arrive at the following con- -
clusions: in the case of alloying with Cr, Mn and Ni the
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Redistribution of cerbon during transformation of ansten~
ite in the medium range. (Cont.) 126-2-24/%
degree of carbon enrichment of the residual austenite as a
result of the austenite transformation in the medium tem-
perature range depends fundamentally on the carbon content

of the steel., The degree of change of the concentration of
carbon in the austenite (for increasing as well as decreasing
.C  contents) will be the hiﬁher, the higher the transfor-
mation temperature. in the medium range. Por steels for
which carbon enrichment of the residual austenite is a
characteristic feature, the curves of the changes of the
lattice period of the residual austenite as a function of

the transformation time in the medium temperature range

and the curves representing the kinetiocs of transformation

are similar, For steels for which a decrease in the ocarbon
content of the austenite is characteristic,the sharpest ,
change (decrease) of the lattice period is observed before .

the a phase begins to separate out, i.e., in the initial
stages of transformation, This is obvious from the X-ray :
exposures taken directly at the transformation temperatures.
The austenite transformation in the medium temperature range -
is characterised by 'a redistribution of the carbon in the .
austenite and subsequent martensitic transformation in these

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"
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Redistribution of,ca.r‘nop-dﬁ.ring transformation of susten~.
ite in the medium range, (Cont.) 126-2-24/0

sustenite sections which have a reduced oarbon concentra-
tion, For temperatures corresponding to the medium temp-.
erature range the formation of nonuniformities as regards ‘
the carbon concentration in the eaustenite is advantageous . -
. from the thermo ic point of view since it brings about -
a reduction of the free energy of the systen. The direct-
jon of the process of redistribution of carbon in the
austenite at temperatures of the medium temperature range
ig determined by kinetic factors. In steels containing -
0,3 to 0,6% C,movement of the carbon into the remaining .
part of the austenite may prove kinetically more.advantag-
eous than the formation of cemeuntite,which. requires & par-
bon concentration increase to 6.7% and,consequently,it
requires diffusion from distant spots., In steels contain- .

ing 0,7 to 1% C, in whioch no changes of the average lattice

" pariqd of the residual austenite are observed during trans-
formation in the medium temperature range, removal of car-

bon from the sections with reduced concentration into the .

card 5/7 remaining part of the austenite and separation of cementite
‘ is equally likely. Interaction between the atoms of Fe, C

and of the alloying elements can change appreciably the - -
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"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8

_degree of the redistribution of ¢ in the auste

Redistribution of cra.x?bo_n' during transformation of, & sten~
ite in the medium ;3'91!.8_'9‘-;;‘.(0,9_1125) | 126-2- 75'08 BN

teg-for -
instance, alloying with 8i leads to a very considerable -
carbon enrichment of the residual austenite.  Even in high
carbon steel whioh is alloyed with Si, transformation of

the -austenite in the medium temperature range involves an
inorease inthe carbon’content in the residual sustenite by

0.5 to 0,6%, Thereby,the spefific influence of Si is ex~
plained by the inhibition of the processes of carbide for-
mation, The higher the transformation temperature in the

medium temperature range, the more will the carbon content

be lowered in those sustenite sections which are subsequently
subjected to martensitic transformation, This conclusion ia
confirmed by the dependence of the degree of the change of

the carbon concentration in the austenite .oxn. the transfor-

Card 6/7

mat1on~.'cemperatureﬁ(for“an%eqnad;—de‘gree~of——transfomation)‘a»ﬁ~~4=»;<~

- 8elf braking of the reaction in the medium range is not :
linked with a redistribution of the carbon and is obviously
the result of the martensitic mechanism of ¥y to a trans- .
formations, The influence of alloying elements on the
kinetios of transformation of the austenite in the madium
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AUTHORS: _Kogan, L. I., and Entin, R, I. 126-2-20/35

+ TITLE: On secondary hardening of structural steels,
(0 vtorichnoy zakalke konstruktsionnykh staley).

PERIODICAL: Fizika Metallov i Metaliovedéniye, 1957, Vol.5, No.2,
pp. 349-354 (USSR) : '

ABSTRACT: The causes are investigated of secondary hardening of
structural steels in conjunction with experimental
investigation of the changes of the crystal lattice
period of residual austenite, In sgme structural and
tool steels tempering at 500 to 600°C brings about a
secondary hardening;;i.e.,transformation of residual

- augtenite into martensite during subsequent cooling,
Secondary hardening in structural steels was observed
during tempering only if the hardening was effected
under conditions ensuring partial transformation of
austenite in the medium temperature range, Investigation
of the secondary hardening was effected on the two
steels 34XfU2 and 73XH3 , the compositions of which _
are as follows: 0,34% C, 2,5% 81, 1.08% Mn, 1.89% Cr and
0.73% C, 0.3% 81, 0.78% Mn, 0.7% Cr, 3.48% Ni
respectlvely. The heat treatment of chromated specimens

Card 1/4 °f 5 x 5 x 25 mm was effected in an"anizometer®; the

B
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‘specimens were heated in the furnace to 1000 and 900°C
-Eespectively for six minutes and then kransferred into
8 tin bath which was heated to 300-400°C and finally
quenched in oil, -Following that, one of two specimens o
wag heated in the oil Bath of the anisometer to 500-550°C
and then cooled to 280°C inside the bath with the heater
switched off and finally transferred to an oil bath of
the same temperature in which it was cooled to room
temperature, Due to such slow cooling below the
martensitic point, a maximum quantity of residual
austenite remaine& in the specimen which facilitated
measuring the period of the crystal lattice., During the
process of cooling, the deflection of the light beam of
the anisometer was recorded and from the obtained data
the cooling curves were plotted which were compared with.
the cooling curves obtained for a specimen of the same
steel containing 100% of the magnetic phase, - A bend in
the cooling curve was taken as an indication of the
existence of a secondary hardening, After the heat
treatment the specimens were etched and investigated by
means of the X-ray ionization instrument YPC-50-4 at
Card 2/4 room temperature, The period of the austenite lattice -
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On secondary hardening of structural steels, 126-2-20/35

was measured before and after tempering on the line (200);
the absolute error amounted to 0,0026 kX, The experi-
mental results are entered in tables and graphs, It was
found that secondary hardening is linked with a reduction
of the carbon content and possibly also of alloying
elements 18 the residual austenite during tempering at ‘
500 to 550°C, A qualitative:correspondence was observed
between the degree of drop of the carbon concentration
in the residual austenite and ‘the intensity of second _
hardening, In structural steels a preliminary condition o
of secondary hardening during tempering is the occurrence
of partial transformation of austenite in the intermediate
range during hardening, Such hardening leads to a -
considerable increase in the carbon concentration of the .
residual austenite and otherefore during subsequent
tempering at 500 to 556 Ca carbiée phase may separate
out from the residual austenite which will result in a° '
reduction of the lattice period of the residual austenite,
In the case of steels with a higher carbon content '
intermediate transformation'during'hardening is not a -
necessary condition for the separation of a carbide phase
during tempering at 500 to 550°C, It is possible that

Card 3/4 relaxation processes taking place during tempering play

GRS
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On secondary hardening of structural steels, 126-2-20/55

. an important role in secondary hardenin
There are 5 figures, 3 tables and 2 Blasic references.

,SUBMI'I'TED July 24, 1956 :

ASSOCIATION: I
T;ﬂgg;&tute o.t‘ Metal Technology and Metal Physics
(Institut Metallovedeniya 1 Piziki Metallov TsNIIChM),

4VAILABLE Library of COngreas.

Card 4/4
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' ) 129-58-5-16/17
8cientific~-Technical Conference cn Hardening in Hot Media and ‘
Intermediate Tramsiormation of Austenite (Yaroslavi' =iy

I by high temperature tempering; v ,

13) A full and even a partial decomposition of the v
austenite in the upper region of the intermediate range
causcs appearance of a particular variant of irreversible
temper brittleness which is characterised by a trans-
crystalline fracture, , ’
Doctor of Technical Sciences R, I, Entin and L, I. Kog
in their paper "On the Theory of Intermediate TTensToTIN~
tion of Austenite" communicated experimental data on the
elementary reactions, structure and composition of = -
transformation products of austenite in the medium range.
They pointed out that transformzation in this range is not
due to redistribution of the alloying elements in the _
austenite tut to diffusional redistribution of carbon in .
the austonite, Depending on the composition of the steel -
and the transformation temperature, an increase or a s
decrease of the carbon concentration in the residual -
austenite may telke place,which is due to separating out ‘
of carbides, 1In some cases (for instance in nickel steels) .

Card  ‘the process of carbon enrichment of the residual austenite

4729 at a later stage of the trancsformation is followed by a ‘

iR S VA
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr8, p212 (USSR) .
AUTHORS: Kogan, L.L, Entin, R.1. - ' |

N .\——. . - . . ) B :
TITLE: ° Transformation of Austenite in the Central Region (Pre:ra o
shcheniye austenita v sredney oblasti) _ R

PERIODICAL: Sh, tr. In-t metalloved. i flz, metallov Tséntr. n. i in-ta
. "~ chernoy metallurgil, 1958, Vol 5, pp 161-209. :

ABSTRACT: A survey of works dealing with the process of austenite (A)-
transtormation in the intermediate region. The authora present
the results of experimental investigations of processes of redis-
tribution of C, the effect of partial intermediate transformation.
‘of A (ITA) on the kinetics of transformation during subsequent
‘ cooling, as well as the results of investigations dealing with
changes in C concentration in the a phase during ITA. The
“investigations were performed on experimental smeltings of
Mn, Cr, Si, Ni, V, Cr-Ni, Cr-Si-Mn,and carbon steels, as
well ‘as on steels alloyed with Al, It is shown that ITA is
connected with a redistribution of C and with the martensite
.Y = @& transformation. By means of direct measurements . - .
Card 1/3 ° of the period of the crystal lattice of the austen.te A o

£S5 T Fe gy e ST U e p G B X BRI 3
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| - 80V/137-58-8-17683
Trahs[o:métfon of 'Austeni_té‘ it’x'ith»e‘ Cent‘r’avly_Region '

" during the process of transformation, it,'wasv'estéb]ished that the redistribu- -

"tionof C in A precedes the process of the vy —gq transformation, The

for martensite_transtor’mation"p’rocess' to occur at temperatures >Mp: A
zones with increased C concentrations may precipitate cementite, Alloy-
ing of steel with Si significantly increases the C content in residual A,
The formation of a relief in the course of ITA is an indication of martensitic

character of the Y ™ a transformation. . The fact that certain steels ex-
hibit a protracted incubation period and the possibility of suppressing the
process of ITA during rapid cooling ‘indicate $hat both these factors are .
connected with processes. { diffusional preparation and redistribution of ¢
in A, The effect of alloying elements on the kinetics of the ITA is deter-
mined by the manner in Which they affect the diffusion rate and the diffusion
length of C. . The isolation of the intermediate region on the diagram of A
transformation is determined by a delay in the processes of formation of
carbides and polymorphous Y = a ' transformation in the pearlite region,
whenever steel Is alloyed with such elements as Cr, Cr and'Ni, Mo, W,

etc. As the temperature is reduced, the rates of diffusion of the alloying
elements and of selfdiffusion of Fé.in the A become very small and; under
these conditions, the process of transformation consists in diffusional = -
Card 2/3 _ ' ' o
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. SOV/137-58-8-17683

Transformation of Austenite in the Central Region
redistribution of C only in conjunction with martensite y - g transforma-

. tion'in regiong of A with reduced C concentration, The formation of relief
and a change in the period of the lattice of the retained A, at the temperatures

of upper and lower regions of the ITA, justify the assumption that the mechanism

of transformation in the various regions is, basically, identical,

- 1. Austentte~Transfornations ~ 2. Carbone.. |
- Diffusion 3, Austenite—Strustural aneiysis

Card 3/3
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' AUTHORS: LI, Kogan and K.I, Entip '3°V/2“*58'6°3/35:
~ TITLEs  On the Mechanism of the Isothermal '
-+ Austenite in the Intermediate Temperature Range (0

'PERIODICAL: Izvesti 3 akademil nauk 838R, Otdeleniye tekhnicheskikh
' nauk, 1958, Nr 6, pp 12-18 (ussr) _ <

ABSTRACTs The authors review the results of re
into thoao-transrormations of austenite which result in
2§ertg§magion of bainite, They reject Cottrel's findings

e.

actions, and conclude that the bainite transformation
proceeds in two stages; diffusion and redistribution of
the carbon. content occur during the first stage, followed —

B by a_martensitig— ~= o~ transformation, This hypothesis
- 7 'ha baon.advancpq Y the authors in an earlier paper =
' _ results of an investigation of the
- isothermal transformation in steels whose composition and

code nmumbers are given in Table 1. Some results of that
Tresearch are reproduced in Figs 1 to %, in the form of .
Card 1/7 graphs showing the kinetics of the transformation (the time

_8"
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0.24% G, 2.10% 81, 2,948 Mn, 1.85% Ni, 1.64% V3 o e
Mn, 1.83% Cr, 1.85% Ni, 1.54% V.

~ The experimental specimens were investigated by hardness | -
measurements, and by magnetometric and X-ray diffraction: [

forged material were chromium ' -
vacuum homogenisation,

in argon-to 1150°C, held at this temperature for % to 6

0.23% C, 2,078 81, 2,963

techniques. Bamples of
plated after

- On the Mechanism of the Isothermal Tr
mthg,IntermodiatenTempp:g;urpfnangg ;r——

ansformation of Austenite in

They were then heated [

minutes and then transferred to the isothormal transfor- .

mation bath which was maintained at temperatures ranging

_ & period long enough to ensure the .

maximum possible transformation at the given temperaturae, -

' The specimens were then quenched to room temperature in a
10% solution of caustic soda.

- ments showed that the austenite

isuiLermally at temperatures higher than 4000C,

from 150 to 350 C for

- T.T7.T, curves for
‘on Figs 5a and 6a,

Card 3/7
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the two investigated steels are shown -

As can be seen from the graphs '
reproduced on Figs 5b ard 6b, A
posed austenite at 350, 300 and 250°C was 5, 70 and 80% - - .

The magnetometris measure
did not transtorn:ih_ T
e

the proportion of the decom-
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~width w (1n-10-3 radians) and of Rockwell hardness mumber . |
~ (Bg) of the studied steels, quenched and tempered for 1 hr

Card 4/7

determined by an X-ray method developed by G,V, Kurd ov_;f
‘12:13)1—vhich involved measurement of the width of the -

~of the (211) lines, and the estimated carbon content of . .
~the « phase of steel specimens tempered for 30 mimtes at

- HOV/24-58-6-3735

respectively. ‘The carbon content of the oL phasQTvisi
et alii, B,Z, Kaminskiy and T.I, Stelletskaya (Refs ’

line diffracted from the 211 planes. The variation of the -

at 200 to 6509C, 1s entered in Table 2. The proportion of =~ JEEE
the transformed austenite (%), hardness (R,), the width

various -temperatures are .given in Table 3. The data. = |
reproduced in Table 2 indicated that decomposition of the

martensite did not occur when the quenched specimens were
tempered for one hour at temperatures up to 500°C, Above -
this temperature a ducrease of hardness accompanied’'a - .
decrease in width of the (211) diffraction lines of theot
phase. These findings wonfirmed the suitability of the L
selected steels for the purposes of the present investi- -
gation, beca'sse they showed that no decomposition of the -~

£ e T G et sl
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On the Mechanism of the Isothermal Transformation of Austenite in
the Intermediate Temperature Range , .
- o¢ phase would ocour during isothermal transformation
- éxperiments all of which were carried at temperatures
- below 350°C (Table 3). A direct determination of the
- carbon content of the o phase in the course of the trans-
formation thus became possible. The mean vidth of the
(211) diffraction line, determined planimetrically, was - -
found to decrease ti m 35,10-3 radians in the quenched
Specimens to 27,10~3 radians after isothermal transfor-
- mation, - These widths were related to the carbon content :
" by a gseiries of -eorresponding lins-width determinations
made on the martensitsof steels containing the same propor- -
tions of the alloying elements as the investigated steels,
- and having carbon contents ranging from 0.05 to .20
(Fig 7). 1t was found that the carbon content of the oL
phase formed during isothermal transformation varied bet-
. ween 0,15 and 0.16%. The average carbon content of. the
. Studied steels was-0,23 to 0.24#, This decrease of 308
in the carbon content was considered to be highly signifi-
Card 5/7‘ cant in view of a maximum possible experimental error of
only 4f. These findings were accepted as confirmation of

R RIS
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On the Mechanism of the Isothermal Transformation of Austenite in
- the Intermediate Temperature Range e - L
the hypothesis that at the instant of its formation during
-the intermadiate temperature transformation the carbon - L
content or.the—oc.ghaso,was already lower than the average
carbon content of the steel. Consequently, isothermal
~ transformation of austenite must be preceded by carbon
redistribution, which leads to the formation of domains ,
of high and low carbon concentration; the domains of : ,
- lowest carbon content are least'stabia, and transform into

martensite. The stability of the other domains will vary
with the carbon content, and any tendency to reject - L
cementite at various rates will depend upon the temperature
v ‘ ~ and the content of the alloying elements. - R
Card 6/7 There are 6 graphs, 3 tables, and 13 references of which
- 11 are 8oviet, 1 English and 1 Cerman. : -
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~ ABSOCIATIONs Inmstitut Metallovedenive wetal
. (Institute'o: Metalgv;deniy‘a i fiziki metallov

. . o , echnology and Metal Phyms)
; SUBMITTED: September 10, 1657 | i o
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‘<~TITLE'  Certain ‘ Tave

- Residual Austeni

. PERIODICAL: Metalloyedeniye 1 termi

1959, Br 6, pp 7-13 (USsR)
- ABSTRACT:

Tha authors investigated in

or each of these,

two temperatures (T1) or preliminary
,transformation werg i
Subsequent transformation (T5) in the

T Gerdl/A maubation period, Tn Figs 1.
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 AUTHORS; Kogan, L,1., (Caud.Tech.80i,), ar

' ’Eﬁéige—ﬂfi,f(Dr - Tech, éc;., ﬁrqfessor) L
%5Governing the Transformation of
: te (Nekotoryye Zakonomernosti -
prevrashcheniy'ostatachnogo austenita)

cheskaya

' _ , detail the influence of
~partial intermediate transformation of austenite on the

subsequent transforiition at—To—be
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Yested steels. A drop in the degree o
at the temperature ‘T, after partial transformation at
- ghg tgmpiratur@-gTirfwasvobserVQd for all the investiga-

- ted stee

18, irrespective of the sense of the concentration -
changes oé@urring_in the austenite, This drop i3 - .

t
. of transformgtggggog;the:;egidualiaustenite durdng -
-temperingiatibardenedﬁstael comply  basically with th
- Same rélations;whichvwera established for isothernmal
‘Austenite transformation by Cohen (Ref 11) and by the
‘authors of this paper (Ref 12), This assumption is
confirmed by tha.transformation=diagrams of the primary
and residual austenite of the stesl 73KhN3’containing
Card2/4 0.73% C, 0.8% Cr, 3,5% N1 (Fig 4). The influence of
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partial intermediate transformation of austenite on
: subsequent>trapsfbrmation at lower temperatures is one of -
. the basio causes of the differencs in the kinetigs of - .
transformation of austenite under isothermal ocnditions, -
~ which also spplies tc'cpntinuouS'cooling. Behaviour of
‘ the‘reSidualﬂaustenitevduring tempering depends to g N
considerable extsnt on the conditions of hardening of the  *
. 8teel and on the chemical composition., For evelving -

be considerably improved by doubdle Lempering, For this.
purpose it is advisable to first temper the stesl at
. temperatures sorresponding to the lower part of the
intermediate range and then to increase the tomparing

‘temperaturs B0 600 - 650 OC,  In the case of direst

Card3/4
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 Certain = nnn.'_='Glerniﬁgithe-Transformation,of Residual Austenite -
~ Lempering at 600~ 650 oC, the impact s ' o

lower, ;I.V.;Geyzer anqu.I._Volosevich participated in

‘the experiments,

There are 8 figures, 1 table o :
‘ . and 12 4
which are Soviet, #’English,and l_qg::ggfences, 7of

ASSOCIATION: TsNIIChM

_-Card 4/4
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AUTHORS ; Entih.' R, I.?.,Dc}ct’or- of 'chhnical Sciences,Professor -
S .. . and Kogan, L. I, Candidate of Technical Sciences
TITLE:  Rodi.tributidn'ot"cdrbon During Intermediate

) Auuten‘itev Transformation =

PIRIODICAL: * Metallovedeniye i termicheskaya obrabotka metallov,
- 1961, No.?, pp.7-11 o

TEXT: - According to earlier investigations of the authors, -

the nature of the ‘changes in the carbon concentration in residual _
austenite depends on the chemical composition of the steel. :
During transient transformation the carbon concentration in the - -
residual austenite becomes highly non~uniform, This follows from ><
metallographic investigations and from the results of measurements

of the lattice pParameter of the residual austenite in the case of -

indicate that after partial intermediate transformation the
austenite will become non-uniform. Some features of the re-
distribution of carbon in the austenite may escape notice, since

CIA-RDP86-00513R000723610013-8"
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sections of reaidualfqu;tanita,yith the lowest carbon concentration,

chnngo.‘depend_ing on the fraction of martensite in the structure.,
Therefore, the authors considered it advisable to determine the:
lattice parameters of austonite directly at the intermediate
transtormation temperature. In earlier work such measurements
were made onAnteelsvwhieh.ﬁafter—quenching. had an austenitic

- structure and for which the intermediate transformation occurred

on heating to 300-400°C, It was found that the lattice parameter
of the austenite decreases during the process of transformation.
Comparison of the data of high temperature X-ray exposures with
results measured after cooling the specimens to room teamperature
have confirmed earlier established relations and also the :
considerable nonuniformity of the carbon distribution in
untransformed austenite,: The authors used a special chamber for
high temperature X-ray éxposures; developed by E, Z. Kaminskiy and
L. I. Kogan (one of the authors), for direct study of the. .

'austenige of various steels during intermediate tranasformation,
Card 2/ ' - ‘ T , .
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The compositions of these steels are given herewith (in %) _
Steel - 81 Mn cr Ni Mo
SIRHI (s3knN3s) 0.53 . 1.22 0.32 1.k2 2,35 -
SAX3ICIT 4 {52Kh382GM) 0.52 - 2,18 1,8 2,97 - 0.38
FOXY (8oKni) 081 0.16 0.28 3.86 - -

The selection‘ot the steel combonitions'were based on the cooling ;ﬁ\
conditions in the chamber and on the conditions of making the

" X-ray exposures. it was necessary io ensure a high stability of
- the austenite in the Pearlitic range so

intermediate range soc as to permit taking
during the process of transformation. ‘Specimens 0.8 x 10 x 100 mm
~Were vacuum annealed for 10 ‘hours at 1150°C and then they were
- -etched 80 as to remove the decarburised layer. Following that,

the specimens wore heated by passage of an electric current to
Card 3/6 : ‘

numerous X-ray exposures
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930-950*C in a helium atmosphere for a period of 5 min and then.
- cooled to the isothermal holding temperature, The temperature
was measured with an accuracy of % 5°C by means of a walded-on .
" platinum-platinum thermocouple, The exposures were made
.with the K radiation of manganese and an exposure time of

20 min focusing onto the (311) line of the austenite, It was

formation must be associated with a change of the average :
concentration of the carbon in the austenite. In the steel 53X H3
(53KhN3) the average austenite parameter increasec l4-fqld in the
steel 52Kh3S2GM 1l-fold corresponding to increases in tne average
carbon concentracion by 0.3 and 0.25%, respoctively. Another v
series of experiments have shown that the width of the austenite
line during intermediate transformation is determined to a
considerable extent by the distribution of the carbon in the

Card 4/6
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" austenite and not by type II distortions or by refining of the -
.. blocks. Investigation of the steel 80Kh4 in the medium B
;. temperature range has shown that the.lattice parameter of the
i+ austenite does not change during intermediate transformation.
/. The following conclusions were arrived at! o
v le It was experimentally confirmed that a pre~requisite of y <) g
transformation in the intermediante range is the redistribution of .
. ‘carbon in the austenite. o e L
;. 2. Redistribution of carbon leads to the formation of areas with . i
. differing carbon concentrations. Areas with the lowest carbon . e
. -iconcentration ensure the possibility of martensitic transformation . :
. .at intermodiate range tomperatures. .The peculiarities of redistri-:
. bution of carbon in the austenite depond on the initial carbon L
- .content in the steel and the nature of the alloying. h Sl
. +J+ Redistribution of carbon and presence of areas with changed -~ '
jlattice parameters of the austenite can be observed only if these '
.are relatively stable and .the formation of carbides is stopped, - !
. "Apparently, in.alloyed as well as in carbon steels containing
0.8 to 1% .C, the carbides form sufficiently rapidly so that the _
.dattice period of untransformed austenite does not change, S
* ‘Card 5/6 - e e e e e e DR

e
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There arc 2‘figures.
:j'ASSOCIATIONz
_p?'rabl'e 2,

- rame No,
4!2 Time from the baginning

" of the tranaformation, min
" 3. Quantity of transformoed

. austenite, 4 ' :
‘4, Width of the (311) line. mm_
5. Distance between the R
lines, mm

TaNIIChM

2 tables and 7 referencesz all Soviat.

. content, ¥ P
t°°1 53KhN33‘”" ilot

) ;Steei sthsszau..
- 310°
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AUTHORS:  Kogan, L.I. and Entin, R.I.

TITLE: ""Intermediate Transformation of Austenite in

Carbon Steel .

PERIODICAL: = Fizika metallov i metallovedeniye, 1961, Vol. 13,

TEXT: = So far, no definite data are available on the upper

- temperature of the range of intermediate transformation in ,
carbon steels. The causes that determine the features.of
intermediate  transformation in carbon steels have also,ngt been
clarified. The authors investigated the formation of/surface
relief in carbon steel containing 0.9% C by direct microscopic
investigation of a polished section of the specimen in highe
temperature vacuum equipment. It was assumed that high- ‘
temperature heating and the use of thin (1 mm) specimens would
make possible undercooling the austenite down to temperatures
of the medium range and observation of the process of formation

of the surface relief. The specimens were heated for 15 min
Card 1/5 ' : . o -
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_ Intermediate Tramsformation..., - -EO73/E335 .

at 1 150 °c,and;dqt1ng'£hiq process the austenite grain grew - -
to large dimensiong (0.5 - 0.6 mm in diameter). The specimen

was cooled to 540 “C, at which temperature it ‘'was held for :
5 min (until transformation was completed); subsequent cooling
to room temperature did not lead to formation of a relief. The
test results indicate that this temperature is in tha range of
pearlitic trahsfdrmation;n,Coolingifrom<1;150to 530 C led to
the growth of only a very small number of orystals (a few R
crystals in each grain) during the first 3 seconds after the
specimen reached this temperatire. Further soaking at this
temperature for 5 min and cooling to room temperature did not

‘rebult in any additional relief formation. This indicates that -~ -

partial intermediate transformation is followed directly by

pearlitic transfox:nasion'.- If.-cooling proceeded after holding ‘
the specimen at 530 "C for 3 seconds an additibnal relief formed :
at the surface at lower temperatures.of the intermediate range

and below the martensitic point (230 °C). The data obtained

make possible the plotting of an isothermal diagram of the

Card 2/5 = = ; "~ S .
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Intermediate Transformation .... E073/E335. : e
intérmbdiéfo'tfansformationwahthg:qultenite dri carbon (0.9%)
steel, - Fig, 5 shows the diagram of the isothermal trans- e
formation (°C, versus time in secs and min). The curves of
the beginning and end of the austenite transformation Were
determined magnetometrically; the hatched (intermediate ,
transformation) area was determined on the basis of observation
of the relief formation. High-temperature metallographic S
investigation of the surface relief enabled establishing the
range of intermediate transformation in steel containing’049x"
crbon. The upper temperature of this range‘is 530 - 540 ¥¢,;
in the temperature range 530 - 470 °Ciintermediaté transfor- o
"mation develops only to a certain extent and pearlitic trans- Jx: N

formation will occur after this, The degree of intermediate -
transformation increases with decreasing temperature. Thus, -
it is shown that characteristic features of intermediate

& constant temperature and temperature-dependence of the limit

.. of transformation. The medium range of transformation could -
Card 3/5 ‘ o ‘ S
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1952, 172, p. 3; Ret. 8 = Kazou Tsuya a_T(tsutaro Mitsuttashi——

 ASSOCIATION:  Institut metallofiziki TsNIICHM

-

> | ;;;2€§ St . .5/126/61/012/002/005/019
Intermediate Transform&€ion ..., E073/E335 - S
not be detected in numerous earlicr investigations due to
the high speed of the Process of pearlitic transformatiom
¥hich follows intermediate transformation, ‘
There are 5 figures and 10 references: 8 Soviet and
2 non-Soviet, The 2 English-language references quoted are:
Ref, 6 - Ko, T. and Cottrell, 8.A., - J, Iron and Steel Inst.,

J7 Mechanical Laboratory of Japan, 1955, Vol. 1y Nou 2.
(Institute of Rhysics of Metals , TsNIIChM)

SUBMITTED: December 10, 1960 (initially)
. - - January 17, 1961 (after revision)

Card 4/5

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"



AUTHORS: - Keminekiy, E. 2., and Kogan, L. I.

"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R00071

HRAVE NG SRS I

-8

TR e et

SRy

8/032/£1/027/006/015/016 ;
B124/B203 _ :

o

TITLE; Exnhdngo: of oﬁpeiiinée :
PERTODICAL: . Zavcdskeya 1aboratoriys, v. 27, no. 6, 1961, 761

TEXTs For study:ingb the ‘int‘#imedino stages in conversions,; the a\l‘thOAX}'l._U -
improved a hi{gh-temperature ohumber whioh hed been described earlier

(Ref, 1: E, 7. Keminekiy and T. 1. Stelletskays. Problemy metallc-
vedeniya 1 fizikl metallcv, 2, 240 (1951)). The specimen, 1-10-100 mm,
vas placed in the interspaze betwsen the water-sooled copper eleciro- o
des, and elecirically heateds A transparent fcil of mepgonb fIK-4 (Per-
fol' PK-4' caprovs, 504t thick, is stretohad over the chamber window, .
e 2131ancs btetwesn abeeimanvand film being 45 mm. Expoaure time is - /7.
20 min, Bafcre cporation; ihe chamber is evasuated and then filled : g -
with beliun.. T prevent bending of the specimen during heating to high’
temperatures {abovs 900°C), a 5¢v thick nickel foil .s welded to the

specimen. The X-ray patterns showed the nirksl banis besides thosa
of ths steel inveatigated, By messuring tine uistu..e of the nickel
bands at a serc<ain temperature. it was also pPeesibla to calculate the
Card /2 C '
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di‘stanﬁ,,e betwasn specimen nni_filma whbn heating the spacimens to 90000

snd cocling te 300. . 27500, no iron diffuses snte the nickeil foil., There '~—'
.18 1 8svilet-blow reference. : S .

_ASSOCIATION -Taent'-rtln’nyy',hiuobnémia'uiedov,'atol’skiy institut chernoy .

metallurgit tm. 1. P. Bardins (Central Solentific Re-

search Inetitute of Ferrous Metallurgy imeni I. P. Bar.
din) . i :

Card 2/2

B TR

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"



T e ST

"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86 00513R000723610013 8

SRS BER T RO il

xu.msxn, E.Z. ______L_,;,L_uxcmownov, .v.; stx'r. AM,
-Exchange of exporionoo. Zlv.llb. 27 no.63769 61, (HIRA 1'"6)

_ 1. TSentral'm muchno-iasledovatel'akiy institut chernoy
metallurgii imeni I.P, Bardina (for Kaminsky, Kogan). .

2., Vsesoyusnyy muchno-iuledov&tal'akiy institut gcotiaichoakikh
netodov ragvedki (for Levit).

(Bcientiﬁ.c apparatus and inatruments)

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8

S AR R SR OSBRI AU VAR, BRI FREEE SUA RIS N AR LTSI BRI AR R ST BRSSP RIIES it

b L N 7;'_ T T 2&050 AW” - e e
R S e e Bfo2e/61/138/004/010/025
1gasv0 ﬂ . B104/8203
LUTHOR! Kogan, L. I AndBntin, Be I. . - :
 PITLEs Studies of carbon concentration in the alpha phase in

intermediate transformation of austenite

PERICDICAL: ~ Akadeniya nauk S88R. Doklady, v. 138, no. 4, 1961
| 826 = 627 - o

TEXTs In the introduotion, the authors discuss recent studies stating
that the austenite transformation in'the medium temperature range con-
sists of a diffusion redistribution of carbon in austenite and & marten-
site transformationy-a&. The formation of part of the mustenite with o
higher carbon content permits the martensite transformation y-a at medium -
temperatures above the l(E point ['-_Lbatracter'a ‘notes KH point not dqfined.:)'

It was shown that the redistribution of carbon is a necessary condition :

- for-the formation and growth of @ orystals,  Further, the authors had -
~ shown in a previous paper that the carbon conoentration in the a-phase
at the instant of transformation is lower than the mean carbon concen-
trati:; in steel (Izv, AN §8SR, OTN, no. 6 (1958)) The method used for
Card 1/4 - SR , .

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 .

-8 LRI e O RN TS O S R RS RN AT

s}é’? 61/1 35/004/61 0/023 .;
3 s

HStudieg of carbon concentration ee. B104/B20

these studies did, however, not allow a determination of the carbon cone
centration in the X —phase on the transformation temperature.in the medium . -
range. For this reason, the authors made X-ray studies of the a-phase
direotly at the transformation temperature. They studied a low-alloy
carbon steel of the composition 0.23 % €, 2,1 % 51, 3 % Mn, 1.8 % N4, ‘
1.8 % Cre and 1,5 % V. The ooncentration of the X«phase was determined
from the width of the (211) interference line, The specimens’were heated
in a chamber direotly with eleptric surrent to 1150°C, held at this
temperature for 5 min, and subsequently cooled down to the temperature -
of the isothermal. After the end of the austenite traneformation .
dotgrminod' by magnetometric measuremente, the speoimens were heated to
300°Cy then, the X~ray pictures were taken. At this temperature, carbon
is not released from the x=-phase, and there is no new austenite transe
formations this permitted 8 comparison ¢f the line widths of the ‘o~-phase,
For determining the carbon ooncentration in the x -phase from the width

of the interference lines, the authors used a oalibration ourve plotted
with the aid of studies of hardened steel with carbon contents of 0.05 -
0.25 %. Results are given in Table 1. As oan be seen, the x=phase formed
in an }ntormdiate transformation contains less ocarbon than corresponds
Card 2/4 _ R : , ‘ ‘
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. Studles of oarbon conoentration:

[t to the nesn "“'j".;“’i""';‘»56—’7‘.‘%{"‘51‘""":1’{5v't‘v'll'-l"{?'ﬁl_cuﬁbﬁ‘ conoentration in the 1
. @=-phase is the 'lower, the higher the.transformation temperature, There ' =~
~are 1. table und 5 Soviet-bloo references, A , -

- ASSOCIATION: Institut metallovedeniva { fisiki metalloy Tsentrel'nogo . -,
EEE . - nauchno-issledovatel'skogo inatituta metallurgii im, . -
~I. P, Bardina (Institute of l(otallograph% and Physies of .
. Metals of the Central Solentific Research Institute of .
. Metallurgy imeni I, P, Bardin) - | R
'PRE'SENTED:V November 30, i9_60,, by G. V. ququf; Aoademioiag - o
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AUTHORS : Kogan, L.I.; Candidate of Technical Sciences and
‘ ntin, Rel., Doctor of Technical Sciences, Professor

TITLE: The effect of deformation of supercooled austenite
on properties of hardened steels

PERIODICAL: = Motallovedoniye i termicheskaya obrabotka metallov,
. no. 1, 1962, 5 ~ 9 4 ‘ e

. TEXT: - A new method of improving the mechanical properties e
of steel has been developed in recent years (L.V. Smirnov, , S
YouN. Sokolov and V.D. Sadovskiy - Trudy tastituta fiziki . )<
metallov, no. 18, 1956.. Ref. 3; E.M., Lips, H.V, Zuilen -
"Metall Progress", v.66, no. 2, 1954 .. Ref. 4), which consists
of plastic deformation of suporcooled austenite followed by
conventional hardening and tempering treatment, and to which
the term "TMO" (abbreviation of- "t ermomekhanicheskaya obrabotka')
has been ascribed in the Soviet Union.. The main object of the
present investigation was to study the effect of this treatment
on the mechanical properties of steel 40XW 5C (4OKhN5S) which

was chosen for this purpose because its austenite remained stable
Card lﬂi‘z i ‘

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R00010013-

EuBL e

v - 3388 o
: AR T '§/129/62/000/001/001/011
The effect of deformvation_ $ree i 3193/5383 . B
at relatively low temperatures (570 - 500 °C). The composition - i
of this and other steels used by the present authors is given

in Table 1, as follows:

- Melt Type of steel 'Cbmpqsition, % ,
No. : C Si Mn A Cr - Ni
1* ‘hoXH5C (4OKnN5S)  0.41° 1.39 0,08 1.65 k.s5h

2 hoknNsS s 0.40 1.4 0,07 1.65 4&.55
5 42XH5CM$ (42KhN5SMF) 0.42 1.85 0,25 1.86 4,15
U 31XH 5C (31KhNS5S) 0.31 1.45 0.07 1.45 4.45.

5% 33XW5C (33KMNSS) 0.33 1.35 0.0% 1.60 4.25

. ®  denotes vacuum-melting | - ' : . :
¥¥ means that the melt contained 0.48% Mo and 0.25% V.

Card 2/-—1’1’6
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The offect of deformation ..., 'E193/E383 :

In the first series of experiments the effect of both :
conventional treatment and TMO on vacuum-melted stecl hoxnnss
(Melt 1) was studied. The conventional treatment consisted of
oil-quenching the steel from 850 % and tempering it for one
hour at various temperatures. TMO was carried out in the
following manner: the test piece was heated in a furnace or in
a salt bath to 850 °C, after which it was transferred to a B
molten tin bath maintained at 525 °C. After it had cooled to
525 °c the test piece was deformed to 70% reduction with one.
or two strokes of a drop hammer; it was then immediately oil-
or water-quenched,_after_which it was tempergd for one hour S
at various temperatures between 200 and 650 °C (in some cases, . }(/

rolling instead of forging was used to deform the austenite),
The results of these tests (carried out on test pieces 1 mm -
in diameter) are reproduced in Fig. 2, where the yield strength

(a;, kg/mmz, graph a) and UTS (oﬁ, kg/mmz, graph B) of ste§1

40KhN5S are plotted Against the tempering temperature (oé), the
circles (1) and dots (2) relating to speciments treated by the .

conventional and TMO methods, respectively. It will be seen
Card 3/1*2 ' _ :
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that a maximum indréa#e'iﬁ yie1d}strongth and UTS of steel
~ Subjected to TMO was attained in specimens temperod at 220 °C..

-Under these conditidns.“eL:=3260 kg/mm2 and ef = 330 kg/mmaz_'

Were occasionally attained; in these cases, elongation and
reduction of area were, respectively, 5 - 6 and 30 - 35%. The
hardress of steel 40KhN5S, after TMO but before tempering, was

" HRC 59, i.e, 3 units higher than that of the same steel hardened
by the conventional method. The improvement brought about by
TMO, when applied to steel 40KhN5S, melted in air, was less .
pronounced; this is shown by data reproduced in Table 2. To
check the effect of size of the test piece on the results of the
process studied, tensile specimens, 3 mm in diameter, were used
in the next series of experiments. The r esults are given in -
Table 3. The effects of other variants of TMO on the properties
of steel 40KhN5S (melt 1) are shown in Table 4. Some significant
results were obtained when TMO was applied to steel 42KhN5SMF
(melt 3), in which sacondary hardness is developed during o
tempering at 450 - 525 °C. "It was found that high mechanical

Card 4/1%2
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The effect of deformation ... E193/E383 ,

preperties (o% = 200 - 210.kg/mm2, o, = 190 kg/mma) imparted

to this steel by TMO wore retained after tenipering at temperatures
as high as 500 "C. The results of the next series of experiments
confimed that TMO browdt about a decroease in the size of the
martensite grains. It was also established that this effect played
an insignificant.part in the increase in strength brought by TMO
and that there was practically no difference between the block
dimensions and the magnitude of stresses of the second type in.
Specimens subjected to the conventional and TMO treatments. In
the next series of experiments, carriod cut on steels 31KhN5S

and 33KhN58, it was established that the beneficial effect of o
TMO increased with increasing degree of plastic deformation and
that deformation at 525 °C brought about an increase in strongth

of the austenite. The effect of the carbon content in this

Steel on the effectivoness of TMO was also studied. It was found
that whereas the increase in Strength brought about by the
application of TMO to an 0.05% C steel amounted to 10%, the
corresponding figures for the 0.14 and 0.24% C steels were 19 and
21%, respectively. It was established also that with increasing

Card S/HZ
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.C content of the adétehité;.its rate of work-hérdening,increased.« : o
This effect is illustrated in Fig. 4, showing stress \)l

(o, kg/mmz) versus strain (e, %) diagrams for austenite in

steols containing 0.05, 0.14 and 0.2h% ¢ (Curves 1-3, respectively)
tested at 525 °C. It is stated in the concluding romarks that the
relatively greater improvement in the mwechanical properties of
vacuun-melted steecls subjected to TMO is associated with their
high purity and the resultant high plasticity of both austenitic
and martensitic structures in which, therefore, local stress
concentrations leading to the formation of microcracks are less
likely to arise. There are & figurea, 8 tables and 8 references:
6 Soviet-bloc and 2 non-Soviet-bloc.

ASSOCIATION:. TsNIIChM -
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' Multiple reflections in a water layer and their et’f’éct on the
validity of the interpretation of the data of offshore seismic -
prospacting, :Razved, geofis no.2:16-35 164, (MIRA 18:5)
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| ACC NR:  AP601223%4 o ~ SOURCE CODE: UR/0129/66/000/004/0019/0021 ] -

" | “AUTHOR: " Bashchenko, A. P. Gurevich, Ya. B, ; Kogan, L. I.; Teymer, D..A.; Eatin,
—2 L S e i ——— IR

LORC: TeNIICHERMET =

. TITLE:. linvc,s:ti‘g'avt_iou'vo'g '_'
by thervomechanica

- : @ Lte 'hyuobuboth n‘f;lldv.'no. 4, 1966, 19-21°
| 9PIC TAGS: staal traatuant, thermomechenical crastment, Lov temperative’srecamms,
1 highr‘temperattfxtrtrea_gpen}:"‘/_ﬁﬂ:}ﬂ."!t,"dznuzﬂzv;?g, 44KhSMVFS, 60KhSMVFS - e

- | LABSTRACT: 6§e~e£fect of %mchinicu treatment on the properties of 'loSKhSHJ_?.' R
| 1 42Kh2N2VFS, 4KhSMVFS, and KhSMVES structural steels susceptible to seconda SR B
" | ~hardening has been inveatigated. Low temperature echanical treatment % R S

,(austenic:lziug at 1050—1100C-for -15--20 nin, cooling to 550C, plastic dcfoleonr = B

‘with 75% reductiop, water quenching followed by refrigeration in liquid nitrogen and |
tempering) hpro’%d the strength of all steels tested. For instance, at 330C the

____“tinsile.' tréngth\Vas 230266 kg/mm?, the yield strength 233-- 260 kg/am?, .the _
- elongat 3%,

204—246 kg/ 2.“:9:"102;:(’:0710'2“0;3&' 154 30%. Corresponding figures for 480C wers
~LS2r =220 ke/m”, 194=236 kg/mm and 18—303, However, 42KB2N2VFS and 6(RhSMUPY "
[ stéels in the as-hardened or low~tempered o TR s Y

‘ tempered condition were brittlel At toomjstehperature. /.,
The yield strength can be fncreased to about 200 '

Iy - g

N
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“SOURCE CODE! UR/0056/65/000/010/E078/E028 |

[ ACCRRAmeorsees
AUTHOR: Kogan, Ly L,; Entin, Ry L.

TITLE: The transformation of austenite in tho iﬁt_emaiate region

SOURCE: Ref. zh. Fizika, Abs. 10E219

REF SOURCE: §b. tr. In-t metalloved., i fiz. metallov Tsentr, n.-{, in-ta chernoy . i-|' "
| metallurgii, vyp. 36, 1964, 222-226 = ' the o
TOPIC TAGS:'fcrystal growth, austenite transformation,'steel / U9 steel, 100 M steel,
90S2 steel, 70NJ steel - _ "

TRANSLATION: The growth rate of a-phase crystals during intermediate transformations b
(at 250, 300 and 350°C) was measured in U9, 100 M, 90S2 and 70N3 steels on the Lozin~ |

skiy apparatus. It is hypothesized that the growth of a-phase crystals is limited |
by the rate at which C is removed from the edge of the growing crystal. The small ac- .
tivation energy of and intermediate transformation (12,000-14%,500 cal/gram-atom) as -
compared to the activation energy for C diffusion in austenite (32,000 cal/gram-atom) |
is related to the high stress that occur in austenite during a transformation and only

slightly relax at intermediate temperatures. The effect of alloy elements on the
growth rate of a-phase crystals is discussed. 9 references. I. Tulupova.

SUD CODE: 11,20
Cord 1/1 ‘
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TITLE: Design of férfomagnetié probes s
jA PERIODICAL: Priboroatfoygniye; no, 12, i962, 6-8 o e ;?f'i
P Rt Ll L o ST
L TEXT: The author considers the problems met in designingzls‘ig
égfr - axial excitation ferromagnetic probes. ‘The following conclus ons 5

may be ‘made from the analysis of the induced emf spectrum: 1) the
amplitude of the excitation field, which results in the maximum
amplitude of a given harmonic increases with the order of this
% harmonic; 2) the excitation field amplitudes, corresponding to the 4
' maximum amplitudes of odd harmonics, are simple ratios to those of -
. even harmonics; 3) the ratio of even harmonics amplitudes is directw "
" 1y proportional to the amplitude of the excitation field, After "

_ ~~ selecting the core material it is necessary to find the incremental
-7 permeability of the core shape. A formula for the
. -G is given, Sevdral probes, designed. according to 1
ples, hava their parameters differing on the average by 1 -to 6%
grog {?ioretical values. There are 8 figures, : :
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