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. the oscillator average frequency; these changes are oscillatory. The envelopes

. of these changes can be described by Bessel functions of the product of the line
- . electrical length and the frequency deviation. These effects increase with the

| degree of mismatch and with the decrease in the line attenuation, the directivity

! of the coupler, and the electrical length of the oscillation loop. Orig. art. has:
4 figures and 38 formulas.

SUB CODE: 09 / SUBM DATE: 16Decéb4 / ORIG REF:\003

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5"



PGS EEREE

"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5

R PSR R A R RS R RIS

v Uy M
SorclanorIr, V.o

L R

o Supnlies
Tee Calture - squipment and Suppli

y 29, Ho. 7, 195%.
ilive screen Zehalovodstvo, <9, Ho. 7, 5
s T .

i sS
List of Russian pccessions, Library of Congress,

9. Monthly
\

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5"




"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5

T | eh e P ———

POSTNOV, G.A.; YSFIMOV, O.N.; MILEYEV, V.S.; SOKOLINSK;¥:,?S;£:..

S e 195
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A seismic prospecting ststion. Class b2, lo. 189598
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seismic prospecting, frequency divider, quartz crystal, seismologic

’ i
‘ABSTR;\CT: This Author's Certificate introduces & seismic prospecting station contain-
ing an uxr.plificm,ion-conversion channel, registration unit and powWer supply. Tne '
‘unit is designed for improved reiiability and operationa.l convenience. A quartz 0S-
ciliator with 8 frequency divider system is used as & precision-frequency pover supply
and syachronizing unit. The oscillator is connected through emplifiers to the actua— !
“ting units of the station. b —
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Konson, A, Se; Bugakov, Me Shej and.‘SokAolitsyn,__ Dt

On accurate methods of calculating material requirements

Vest. mashe 9, 83-91, Sep 1954

A critical review is presented of V. D. Lavrov's article published in
uyest, mash. 12, 1952" on, nprogressive Methods for Calculating Material
Requirements in Part Production", Tables; graphe
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e 1< FHASE 1 BOOK EXPLOUTTATION 100

Klimov, Aleksey Nikolayevich and Sokolitsyn, Sergey Alekseyevich, Candidates
of Technical Sclences - B

Pril obespecheniya ritmichnoy raboty pranyshleniogo predpriyatiye (Ways of
Ensuring Balsnced Operations in an Industrial Establishment) Leningrad,
1957. 52 p. 3,050 copies printed.

Sponsoring Agency: Obshchestvo PO resprostranentyu politiches}d_kh 1 navehnykh
zpeniy RSFSR. Leningradskoye otdeleniye.

Seiensiflc Ed.: Karlik, Ye. M., Candidate of Econamic Seiences, Docent; Bd. of
pobiishing House: Savraskin, A. G.; Tech, Ed.: Gurdzhiyeva, A. M.

FURPOSE: This pamphlet 15 irtended to ecqualni the reader with the progress
mede by Teriocus sectors of Soviet indusiry in the development of & balanced
and vniform rate of production.

COVERAGE: This pamphlet reviews some of the organizational measures employed
by plants of the Soviet machinery {ndustry to develop and assure balanced
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Weys of Ensuring Balanced Operations (Cont.) 702

opesasion end a uniform rete of production. There are 7 Soviet references.
No personalities are mentioned.

TABLE CF

CONTENTS: The Significance of Indices of Balanced Operation and &
UniZorm Rate of Production 3
Orgenlzing the Production Process for Balenced Operation
and. & Uniform Rate of Production 18
Organizing Operationsl and Production Plarning for
Balanced Mass Production 32
Bibliography 52

AVAILABIE: Library of Congress (r58.Kk8)
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25(5)

Leningrad. ekhnicheskiy institut

Mashinostroyeniye; ekonomika, organlzatsiy

proizvodstva (Machinery Manufacturing; Economics, Organization

and Planning of Production) Moscow, Mashgiz, 1958. 110 D.

(series: 1ts? Trudy, NP 200) Errata glip inserted. 2,800 -
coples printed.

USSR,Ministerstvo vysshego obrazovaniya.

of Technical
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Sciences, Professor)

¢ Sciences, Docent;
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v.S. Smirnov, Doctor
e. M. Karlik, Candida

olitsyn, Candidate ©O
.G. Pol'skaya.

n of articles 1is intended for engineering
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Tech. Ed.:

PURPOSE: This collectlo
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This collection covers the theoretical aspect

-manufacturi
g of the
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Machinery Manufacturing; (Cont. ) S0V/2393

economics, organization, and planning of production and the
actual operation of machine-manufacturing egtablighments.

The first five articles deal with problems of classifying
production lines for lot production, variations of the flow
of lots of parts, and duration of the machining cycle, etc.
The remaining articles are devoted to the sconomic efficiency
of new technology, problems of quality control, and to the
question of specialization and cooperation. No personalities
are mentioned. BReferences are given at the end of several
articles.

TABLE OF CONTENTS:

Foreword

01'khov, G.A. Classification of Continous Machining Lines QOr
Lot Production :

Klimov, A.N. Data on the Organization of Line Production of
Small Steam Bollers

Card 2/ 4
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Titova, M.V. Organizing Quality Control of Parts Manufactured
on Automatic Lathes 90

Karlik, M., and G.V. Malakhovskiy. Specialization and Coop-
eration in the Iron-casting Industry in the Leningrad Economic
Region 96

AVAILABLE: Library of Congress

- JG/ec
Card 474 10-16-59
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" Potochnyye metody prolzvodstva v gseriynom mashinostroyenil 1
priborostroyenil (Assembly-line Methods in Serial Manufacturing
of Machinery and Tools) Moscow, Mashglz, 1958. 325 p. 3,500
coples printed.

Eds.: Berman, A.G., Candldate of Economilc Sciences, and Neymark, A.I.,
Candidate of Technical Sclences; Eds. of Publishing House:
Varkovetskaya, A.I., and Chfas, M.L.; Tech. Ed.: Sokolove, L.V.;
Managing Ed. for Iiterature on Technlcal Machine Bullding (Leningrad
Division, Mashglz): Naumov, Ye. P.

PURPOSE: This book 1s intended for production managers, dispatchers,
and engineering personnel engaged In the production of machinery
and instruments. It may also te useful to scientifilc workers,
planning personnel, and vtuz students speclalizing in industrial

engineering.

Card. 1/8
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Asseibly-~line Methods in Serlal Manufacturing (Conty  S0V/1212

ns background material for the 1958
conference on Methods of Line Production scheduled under the
anspices of the Committee on Production Organization of the
Leningrad reglonal administration NTO of the machinery manufacturing
industry. The Committee's recommendation for this Conference was
prompted by the inadequate development o
and techniques 1n Leningrad plants speciallzing
scalel production of
studles based on Sov
Part I of this book. part II discusses the introduction and

in Leningrad plants while

development of line production methods
and some of the more pertinent

Part III reviews forelgn literature
as seen by forelgn authors. There are

COVERAGE: The book contal

problems of 1line productlon
no references.

TABLE OF CONTENTS:

Foreword

APP :
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PART OVWE. BASIC PROBLEMS OF CALCULATING AND
ORGANIZING LINE PRODUCTION IN SERIES [roTl
MACHINERY AND INSTRUMENT MANUFACTURING

Ch. I. Organizatioral Forms of Production Line Processes and
Thelr Fsatures. ( 0.1. Neperent, Professor) 1
Organizaticnal and echnical strusture of the flow process 8
[ Producticn) preozess and rhythm
Features of productlon pracesses 12
Qualitatlve fioW (distributicn) of worked pleces and 1ts
significarsse In crganizing the production processes C12
Organizing [pr«:-duction] proszesses 1n an area (production 3
: 1

orms of production line processes 14
rting parts on 2 multiproduct line 22

II. Basio Prad on Line Variants (A.I. Neymark, Candidate
of Techniczl Scilences) 26
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ch. IV. Baslc Problems 17 Calculating and Planning Production
Lines 1n Machinery and Instrument Manufacturing (A.I.

Neymark, Candidate of Technlcal Sciences) 86
1., Caloulating single product continuous movement lines 86
5. Calculating single product intermittent movement (direct
- flow) iines
3. Calculating mittiproduct continuous movement lines 132
4, Calculating mulbiproduct intermittent movement lines 136

Ch. V. Controlling and Regulating Banks Feeding Productilon
Lines (Ya. P. Gerchuk, Candidate of Economic Sciences) 148

PART TWO. EXPERIENCE ORGANIZING AND OPERATING
PRODUCTION LINES

Ch. VI. State of Development of Line Production Methods in
Leningrad Machinery and Instrument Manufacturing 171
A.G. Berman, Candidate of Economic Sciences, and A.I.
fleymark, Candidate of Technlcal Sclences)
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Organizatlon of prcductuclcsed shops and sectors

Flow methods of work in preparatory shops

Single produst continuous movement 1lines in assembly shops
Single product intermittent movement (direct flow) lines
for machining parts

Single product intermittent movement (direct flow) 1lines
in assembly shops

Multiproduct continuous movement lines in assembly shops
Multiproduct sntermittent movement (direct flow) lines
fopr assembling and mounting in assembly shops

Universal design of conveyor facilitles

= P 1
. L] - ]

o —~Noy W
» 9 .

Ch. IX. Economic Justification of a Choice of Flow Variant
Based on the Example of'Electricuvacuum«device
Manufacturing Industry (A.F. Krassovskly, candidate of

Technical Scilences
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PART THREE. FOREIGN EXPERIENCE IN ORGANIZING LINE
PRODUCTION IN SERIAL [LoT] MACHINERY AND
INSTRUMENT MANUFACTURING

Ch.. X. Basic Trends in the Development and Experlence [Gathered]
in Organizing Line Production in Forelgn Industry (A.G.

Berman, Candidate of Economle Science) 277

1. Line production problems in foreign literature. General

features 277
o. Basic princilpies of mass and line production 281
3. Economle faczbors governing the use of 1line production

methods 299
4, Examples showing the organization of work flow 1in small

and medium size establishments 312
5. Basic trends in mechanization and automatization of

production processes 315

AVAILABLE: Library of Congress

JG/ksv
3-11-59
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KLIMOV, A.N.,dots., kand.tekhn.nauk; SOKOLITSTN, S.A.,dots.,kand.teihn.nauk

—
tput in

Indices of rhythnical work flow and even production outr

gerial machinery production. Trudy LIEI no.22:69-77 '58,

(MIRA 11:12)

1

1. Leningradskiy politekhnicheskiy inatitut imeni Kalinina.
(Machinery industry) (Industrial mansgement)
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SOKOLITSTN, S.A.,dots. ,kand. tekhn.

Mathods for setting up productio

flow. Trudy LIEI no.22:225-231

1, Leningradskiy
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KQRBUT, A.A.; MNEMCHINOV, V.S., akndemik, otv.red.; NOVOZHILOV, V.V.,

’

red.; PINSKER, AG., red.;_SOKOLITSYN, S.A., red.; LUCEKINA, A.N.,
rod, izd-va; SHEVCH®NKO, G.N., tekhn,red.

[Transactions of the Scientific Conference on the Use of
Mathematical Methods in Bconomic Research and Planning] Trudy
Nauchnogo soveshchaniia o primenenii matemat icheskikh netodov
v ekonomicheskikh issledovaniiakh i planirovanii, Moskva,
Izd-vo Akad.nauk SSSR. Yol.6.[Use of mathematical methods in
technical and ecomomic calculations] Matematicheskie metody
v s okhniko~ekonomicheskikh raschetakh, 1961, 166 D,
(MIRA 15:2)

1. Nauchnoye sovashchaniye o primenenii matematicheskikh met odov
v skonomicheskikh jgsledovaniyakh 1 planirovanii, Moscow, 1960.

2. Leningradskoye otdeleniye Matematicheskogo instituta AN SSSR
(for Korbut). 3. Leningradskiy politekhnicheskiy {nstitut (for

Sokolitsyn).
(Mathematical atatistics)  (Blectronic calculating machines)

(Industrial management )
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TATEVOSOV, Konstantin Georgiyevich; SOKOLITSIK, S.A.y kand, tekln, nauk,

dots,, retsenzent; KLIMOV, A.N., . tekhn, nauk, dots., re=
tsenzent; VARKOVETSKAYA, A.I., red., izd-va; SPERANSKAYA, 0.V.,
tekhn, red.

[Establishment of norms for a uniform production flow in series-

menufscture of machinery] Normativmye raschety ravnomernocgo pro-

izvodstva v seriinom mashinostroenii, Moskva, Mashgiz, 1961,

246 p. MIRA 15:2)
(Machinery industry-—Production standards)

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5"



3T LERIES SRS R O I A TR b T R FA R
RIS SR ST et REGR A

"APPROVED :
ROVEL FOR RELEASE. 08/35!200Q CIA-RDP86-00513R001651930001-5

BRIRICERES

KLIMOV, Aleksey Nikolayevich, kand., tekhn. nauk,

riyevich, dots.; SOKOLITSYN, Sergey Alekseyevich, dots.y

nauk; TY AMSHANSKIY 4 N.D., kand. ekonom. pauk;dots.; SHAKHIDZHANYAN,
V.M., kand. tekhn., nauk; SABITOV, F.Shay kand, ekonom. nauk, retsen-
zent; NEYMARK, A.I., dokt . tekhn,.nauk, prof., red.; CRUNKIN, M.N., kand.
ekonom,nauk, dots.,red.; RUBCHINSKIY, A.Mey kand.ekonom.nauk,dots.,red. H
VARKOVETSKAYA, A.I.; red. izd-va; KONTOROVICH, A.I., tekhn. red.

[Organizing and planning the operations of a machinery plant] Organi-
zatsiia 1 plenirovanie mashinostrqitel’nogo zavoda. Moskva, Nauchno=
tekhn. izd-vo mashinostroit. 1it-T¥s 1961. 512 P. (MIRA 14:8)

1, Nachal'nik planovo—ekonomicheskogo otdela Leningradskogo retal-
15 cheskogo zavoda imeni Stalina (for SabitoV)

(Machinery industry——l&anagement)
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SOKOLITSYN, S. P. (1eningred)
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die Losung der Fragen der Vertellung

Erzeugniese.” e o
ted st the VII Intl. Colloq, Ilmenaun Inst. of Teclnology,
gen

report
00 26 Oct 1s62.
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- : ksnd. tekhn.
g1 IDAVSKTY, Isaak Matveyevich; bQKOLlTS,‘i%,;%-A{;khn. nauk,
VIL'DA k. retsenzent; KLIMOY, A.N., 8 d.i d-va; SPERANSKAYA,
;Ztsénzent; JARKOVETSKAYA, A.I., red.i? ?

6.V,, tekhn. red. -
t productio
£ duction lines for 1o :
(Dot e P pmetrur p?;];roektiromnie j ekspluatatsiia

i zvodstve mashin

. 219 v.
Moskva, Mashglz, 1962. 2Assembly—line meb

(Machinery, Automatic)
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SOKOLITSYN, S.A.

. Trud
part lots { 17:4)

Caleulating efficient unifornm size for
no.227:163-186 '63.
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inzh.
SUKHANOV, V.P.s 1“"“-?959?_‘5{“?_‘“:?'» n

: 11ing of pipe. '
Construction of & plant for the continuous TO g (MIRA 16:8)

:7-10 Ag '63.
Prom, strol. 40 1.8 (Pips mills)
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; SOKOLKIH, A.F., inzh.

cting foundations under
:iroi?gdl no,11:23-26 N '63.
(MIRA 172 :2)

SUKHANOV, V.P., inzh

For the jndustrialization of e
rolling shop equipment, FProm.
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. KRUPENNIKOV
STRELINTKOV, N.P.; BESPALOV, Ye,M,; SOKOLKIN, A.F.s SHPLIEV, V.F.; KR ,
S.S,; SPEKTOR, M.D.

Some conclusions from the experienc‘:es of building a pipe rolling
mill. Prom.stroi. 42 no.11:6-9 N 6. (R 16:8)

1. Trest Uraltyazhtrubstroy (for Strel'nik;v, Besgi]'.g;; giokolkm).
) tel'stva Pervour

niye kapital'nogo stroi .
i;vgzrri‘{)izgoyzavoda (for Shpinev). 3. Uralpromstroyniiproye
{for Krupennikov, Spektor).
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AUTHOR: Gudzev, N. (Colonelj candidate of technical sclences); Lavrik, G.
(Colonel} Doctor of military sciences); Perepelitskiy, S. (Engineer; Colonel,
candidatg of technical sclences); Sokolkin, N. (Engineer; Major; Candidate of
technical sciences) T T

ORG: nomne

TITLE: Planning operations in aviation headquarters

SOURCE: Aviatsiya 1 kosmonavtika, no. 11, 1966, 36-42

TOPIC TAGS: Job analysis, QIgzuiV:f+ﬂﬁ—fﬂﬁfﬁ+ﬁ*“%ﬁﬁ;zpﬁznﬂing; operations research,
PERT, economic planning, industrial management, air force organization

ABSTRACT: A method of preparing a functional plan of operations 1s described in
detail. It is said that the flow diagrams and outlines currently being prepaxzed by
commanders and officers at aviation headquarters have certain shortcomings, such as
poor estimation of the time required for each operation, 1ack of coordination be-
tween sections, and no visual means for timely detection and elimination of pot'ential .
Jifficulties. Many of these problems can be eliminated by adapting methods
of network planning and management (spU), which are widely used in the national
economy. 1n this case the planned process i{s broken down into individual tasks. L_;
Each task 1is performed in phases which are called events and are dgsignatedi
t+ the resultant term, such as "alrcraft fueled," "decision made." Consequently,

cocil event expresses some important moment in the realization of the planned action.
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Lvents are logically related to each other by means of tasks which actually transform
one event into another. The task or operation means a working process which utilizes
time and materials; wgictional work' meams either a rest period or an enforced
waiting period, which takes time but does not produce. On the basis of this terminol~
cgy, flow charts of such planning are presented and methods of computation for
determining the time allotment for each task are given. It is said that such graphicj
plans can be prepared well ahead of time not only for such stationary processes as !
actions during alert, preparation for second flight mission, retraining of a flight
crew, etc, but also for such highly dynamic processes as the organization of
activities during training under various circumstances. Experience with this type
of planning should result in the prepération of standard plams which are periodically
revised, and in the capablility for estimating work capacity and anticipating
difficulties in certain cases.
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I it -lessed Brittleness of Construc
Tnvestigating the Irreversible Rule‘.se‘ brittl ‘ Siricie
'xllo"“JSJ’gZizl% Cax{id Tech Sci, Ural' Polytechnic Inst, Sverdlovsk, G5k
‘(RZh.{ﬁlim, lio 21, llov )

3 nded ot Us3k Eigher
suprvey of Scientific and Technical Dissertations Defended ot USSH Hig
Survey z ) h
Educational Institutions (11

5G: Sum. No. 521, 2 Jwm 55
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A K voprosn o prirnde plasticheskikh rlc.[nrmnl_ni puvar
G ¥ hnostnykh sloev ttshehikhsia tel. (Russian® K.V, Sevit-
i, 15, N. Sokolkov, and V. D Sadovskii. Dokludy akademii
pauk SESTe103, no. 4, Ang. 1, 1655, . 605-GU8. _
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: USSS/Solid State Physics = Mechanical Properties of Crystals E-10

and Polycrystslline Compounds .

Abs Jouxr Referat Zhur - Fizika, No 5, 1957, 11937

puthor . Sokolkov, Ye.No., sadovskiy, V.D-

Inst . —

Title . Investigation of the Trreversible Temper Brittleness of
Structural Alloyed Steels.

Orig Pub s Probl. metalloved. i term. obrabotoh. Mos kva = gverdlovsk,
Mashgiz, 1956, 99-112

Abstract Study of the development of the irreversible temper brit- .

nuiber of alloyed steels has shown that

tleness of & large

the occurrence of temper brittleness 1is not connected with

the decay of the residual austenite, but 1is in correspon-=
dence with the stert and development of the carbide forma-
tion during the decay of the martensite. The irreversible
temper brittleness takes place also in the case of & spe-
cial heat treatment, which prevents the decay of the

Card 1/2
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Carbide formation during the decay

at a definite tempering stage, to &

residual gustenite.
damage along the

of martensite leads,
reduction in the brittle strength upon

boundaries of the grain.
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£3llowing alloys coutg., besides C o
© Cr 1.27-1.97, B 5-0.081, and S 0.022-0.38%, the {ol-
. {owing: 10425, Ni4.20%; 2 §1.77, 'Nl'/y
10,43, Ni4.10, g o)
Kh 7801
61; 3
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ilaness of structdrsl steel 8o
§, Sokolkgy and T sl.
. - “Nauk S5-5.R., Lral. {lial 1956, No..
’,3-29.-—’—Imversible"_.temper prittieness in structural steels:
was studied as 8 function of (a) thegheut- compn. of 18 steel / ? )
alloys; (B) the degree of %f the residual gl i -
jetrically an expressed By the change
carbide formation

change in the cocreive power, A between 250
he impact strength as, AL Al and .
detd, fur the

0.20-1.74,

Vlrkevei;sibla:

18,

magneticstre

and 100°. Punctions of t!

the harduess g vs. the tempering temp. { were

0.28-0.38, M

3.70%:
st 0.22, Nt 4.3b, 1o fTNT 404
Co 1.09; 3 h)go.m. W o561 W”f
= 611,99, Ni3.das . SKhNACBG, 12.50, Ni4.80, ¢ .
1.15.';én 1.74%; ; 81, Ni 4.38%
4 {g. ,Cr0.41, , Ni7.80%c .

4 . NL B8O,
~ liminary tests indicat:’d_ that the decompt. of th
- austenite in these steels could he arrested up L0 8 blghtemp. ™
ubove that of the annealing proceses of martcnsite so that,
both processed conld be observed sepatately.” The valutes of*
a, were detd. ont specimens 10 X 10 % 60 min. notched after
the thermial treatment was completed: oil-quenched from.
1100°, tempered for 1 br. at the temp. range 200 and | ,
Fhe min, 2 the /

* §00° in 50° intervals, ang water quenched.
gy vs. fcurvesat 25(}—400" {defined as the irreversible brittle-,
iy et T U iy,
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SOKOLROY, EN .5 SRDOVSKIL, D,

) ness) was present it all the steels tested. . Cr, W, and Mo
shifted the min, to higher temps., to 300-400° ag compared
with 250-300° of C steel; this shift was increascd by 4 and
8% Ni. No correlation was found hetween the cu
vs.tand thoseof AT vs. ), In most specimens the
of residual austenite occurred after the min. in q, was .
On the other hand, a definite relation between this min. and
AH, was established; In all cases the min. a1 corresponded to”
the point of carbide formatian, - In stecls 30KhNSB and 56-
KhN8M the decrease in a, was slight; whereas AH, passed
through'a well-defined max, The lack of a sharp decrease in
as was attribut
alloys. t
clusion ide formation rather
the residual austenjte (cf. Grossman;’

-the detg. factor in the development
brittleness. " This conclusion was .
{es of micrograms and by the following expts.: ta decreasse .
the austenite decompn. to 2 min, the effect of the daration of
lemfering was detd. on pleces of 36EKhN4C tempered at
400° ard of 38KhNSCB tempered at 420° for &, 10, 20, 30, -

40, and 60 min. and 1, 2; 3, and 4 hrs. and then water-
queached, “The decrease in gy with the duration of temper-
ing was gradual, and A, increased simultancously; - der
compn, of residual austenite was not detected in any of these
tests. ’
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;- pevstsible Jampe
.N. Sokolkovy

detal
".No,18,80*5. cf
" out Al and ¥
aite crumbls
o quenchcd from’

fo 1. hr at: temps..

200 to 500° in 60’ ucnchal {n water;and: nntched

for tensile teats. The cum:s

"o iof the alloy without Al aad

Colittle: & prououuced min. nt
,and'a shallow min. &
{rreversible ‘and reversib

prittieness fange was coufse-gTa od

0.05 and 0. 16%’ Al exhibited. only-a slight,
& showéd an increaced e.mt.
whethcx‘ he‘:ﬁed of Al

the. alloys with 0

min, ot 360°, and the fractux
. ﬁne—gramcd nustenite 'i,‘o dct.

of the lmpact strength ga v, £
yith oanly 0.02 ‘?

Al varled very: i
isc

Theaa va.lcuxve of

ducmg the irreversxble bntﬂencss, ras s due to lhe formatlcn: ,7 ;
“ of Al mmde, Stct;‘us j)revemmg the formation of Cr-and Mua:-

_ nitrides’ (cf

. 44,74399)) or to the.in- |’

“.crease of ﬁue-gmmed structu're “{cfi . Ho adremont and "

Schmdcr C.4.33,1 3733%) nnfyn

* were prepd.’ i1 racKa (
- secufed the absence of.

contg. {.03 and 0. 15%.8V 1
Hg). The gxcess of -

and 0. 03% of -Al was not enough %" D

to affect as- The 6y vs. ¢ cyrves of botl alloys waears practi-: -
at

- cally identical, passing
~shal lower ‘one at 2
- grain structure was

thrmxghasharpmin anda 1 - )

500". No effect on the .“y - '
the efiect of Al ont B
than

aj was due to the increase of the fine structure rather.

to the prevenmn of
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\ ot \ ) ect 0 ¢ defornation gustenite e on the:

< @ RANS 4 C‘;’ charscter embrimﬁ cat of Strucqtutrste' Alloys de--

! veloped {n tem arin . V. Sminuv, B "N Sokalkov, and
o V. D, Saﬂnst“. Tr-Bg Test. Fiz. o, Akud, Nask
BN, o T Filial 1956, No. 18, 46-66.~-The effect of
t rolling/€n the tendency of steel to develop jrreversible
st-order) and reyersible {2ud-order) britticness - was in-
vestigated by the {ollowing series of expta. with wteels contg.

_posides € 0.37-0.38 and Cr 1.33-1.63% tha following: 38
KnGCA, Mn-1.02, gl 1.30, ¥ 0.028, S 02653, 3TKUNIA,.
Mn 0.35, 5104, Ni 3.3, P 0.018, S 001658 &);A(lcr heuty
ing for 30 win. ot 1200° the specimens were treated as fol-
lows: (a) rolled at 1200° und ou-qucnchu!\immedinlely. {b)}
aven-covled to 8007, rolled, and jmmgdi:_xlgly’ oil-quenched,’

* (c) oven-coaled to $00° n’g;q,g)u»_qi{qc;ix'éhéd Jamedintely with-
out rolling. The impact,st:cngﬂi. a, of (a), (1), and {c) of -
the 2 alloys were 1.0 and 2.3, 5.5 und 8.5, 0.5 and 1,2.kg./-
1q. C1,, TESP. The fracture of () was brittle, frigsgeained, "
intergranular, characteristic .of the ond-order -pritlencss;t
that of (b) was amorphous without o trace of brittleness;
and that-of (¢} was caarse-grained, futragrenntar, T e dif-
fesence between () und {b) suggested the possibility of in-
s{antaneocis austenite Teerysta. at 200°. The difference

betweest (b) aadd (@) cuiphasized the effect of ot defarnation

o brititeness. . (2 Specimens held for 1 b ab- HOUK° were

* gvenscooled to aun® and (@) immeiliiely eil-gneachut with-
ot rolling and {0 hot-ralted tu 2L, ruluetion annd they ait=r
quetiched. Picves of bath groups weree thest tempered for b -
hr. in'a sait bath at 50° intervals in the nange of 0502,
The hardhess us function of the tempering temp 6 wete / : 6
parallel vurves decreasing stightly us ¢ eressed. Plie curve )

L ofaevs ! of () passed thratgh @ il 8t e, nomaxab ',""
SR, anct aother min, at KNP, CThie sane eurves of pieees -7
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L IR thanmth35thC;ﬁ?3) Thceﬁectoft*xcdc.greco ro ing !
on a3 was deld. on pieees oven-cooled from 1180° to 000 '

i ralled to 10, 20. and 30% reduction, and oit-quenched -2
1 mediately. "The max. rise of aa was completed at the fowest, |

109, reduction. Further rolling had no effcct on gy i
some cases it was slightly. decreased. Thia wasan indication
that the effect of hot-rolling was not due 16 the fibrous grain

and fracture, for practically all of the elongation, and fibrous- |

i ness, was completed at 10% reduction. (4) aausa functionof

: the temp. of hot-ro rolling incrensed linearly with the temp., -
1-1000°, and then de-

i passed through a rounded max. at o0
| crcased liamrly Tbesu e‘(pts were madc whh ulloy _‘U;_,_..-

V) e e

-4

gltg co 34 ‘V[nD 27,510 21 Cr3 23,und Ni4.547%.

The other alloys gave, similar results. {6) The eficct of the

time keld at the rolling -temp.: after rolling hefore wates} - _

. quenchi g Was detd. on pieces pre mted at 1200 and m\lcd‘ .

- at 1200, 100,-1000, 900, and 800° and. held at these temps .
‘The! function ‘i’:l :/5 J\e time held at th -

‘ . o ox{ﬁn&m\\im&t\m d: y ad. this “effect in:
' +.decreased: ex B ;
At e rofling te mMThxls the eﬁect of hot-:g\lin:ijx
¢ ; e

cressedwith
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K.A., .S,Q_l‘(glh];so_g,__l.q._N., Smirnov,
Petrova, S.N.

T ranslation from: Referat
AUTHORS: gadovskiy, v.D., Malyshev,
L.V., Bogacheva, G.N., piryulin, v.T.,
Effect of High-temperature plastic Deformations on

of Hardened Gteels During Tempering and Aging
deformatsii pri vysokikh tempera-
otpuske 1 starenii zakalennykh staley)

TITLE: The
Brittleness
(Vliyaniyc plasticheskoy
turakh na khrupkost' pri

po zharoprochn. splavam. Vol 2. Moscow, AN

PERIODICAL: V sb.: Issled.
SSSR, 1957, PP 76-91
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SOV/137-58-9-19827
The Effect of High-temperature Plastic Deformations on Brittleness {cont.)

corresponds approximately to the position of the austenite recrystallization
temperature for a given alloy. Since the value of the maximum temperature
for the TMT is dependent on the tendency of austenite toward growth of re-
crystallized grains, the conditions of the TMT must be such as to preclude
recrystallization of austenite. The effects observed are attributable to the
fact that the deformation becomes progressively localized on grain bound-
aries as the temperature is increased and the coefficient of work hardening
is diminished. This localization of the deformation, in turn, leads to
changes in the form and the distribution of precipitated particles formed in
the process of tempering and aging and, owing to the fact that the aj of the
steel is determined by the nature of the precipitated particles, results in a

reduction of temper brittleness.
L.M.

1. Steel--Deformation 2. Steel-~-Temperature factors 3. Steel--Heat {reatment
4. Steel--Aging

Card 2/2
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Effect of heat treatment and mechanical wo
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Treatment Under Conditions
Steels

of Alloy
brabotki Vv usloviyakh

konstruktsionnykh

1958, Vol 6, N 2,

ablished that

the sustenitic state

eliminste recrystallisation of

in impact strength

hich temper

The authors considered it of

"thermo-mechanical“

The experi-
7A and

to

£ free forging.
the commercial steels
o0 x 20 x 200 ma were used;
pmeans of & pneumatic hamser
Four differing regines were
’ cooling down o 950°C,
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SOV/126—6—2—12/54
Influence of Thermo—mechanical-Treatment under Concitions of
Forgling OnL the Impact Strengbh of Alloy Steels

forging, quench%ng; heating to 112000, forging, quenching;
heating bto 115000, cooling %o c50°C, forging, soaking in
a fugnace (1150°C for 9 minutes), quencging; heating €O
1150°C, qpenching. The cooling t was applied as
i i ation during
forging. i ary for
obtaining ° i j o the
possible minimun 5 secs which was
followed jmmediately by quenching. After quenching,
standard gpecimens of 10 x 10 ¥ 60 mm vwiere pro;uced by
inding for jmpact be .  All the specimens were
fempered at a tenperatuge at which reversivle tenpeT
prittleness occurs four hours). ©On the
finally machined spec 5> pm wide, 2 m® dee
with a curva dius of 1 potton of The
notch was produced. The obtaine 1100 st th and
hardness values ars given in & table, D & c. Hicro-
structure photographs and photographs of frazctures are
reproduced. It was found that “thermo—mechaﬁi:al“
cerd 2/4 treatment under conditlons of forging as well ss under

/ /
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SOV/126-6—2—12/5A
Tnfluence of Thermo—mechanical Treatment Under Conditions of
Forging on the Impact gtrength of Alloy Steels

conditions of rolling brings sbout & reduction of the
sensitivity of the gteel tO develoD reversible temper
brittleness. In both cases this effect is associated .
with the localisation of the deformaticn along the
poundaries of the austenite grains of the ipnitial heating,
distortions in the crystal lagice of the intergranular
transient zones (which are coﬁéerved after hardening)

and the thereby caused change 1n the form of the phases
and compounds which are responsible for developing

tempeT prittleness. The here described effect of
thermo—mechanical treatment can also be observed 1D other
types of hot warking 85, for instance, stamping and extrusiol,
under conditions such that recrystallisation of work-—
hardened austenite is prevented.

card 3/%

A
PPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001651930001-5"



"APPROVED FOR RELEASE: 08/25/2000

O SRS

CIA-RDP86-00513R001651930001-5

SO RCT N
R R Zatindnsis

SOV/126-6-2-12/34
Influence of Thermo-mechanical Treatment Under Conditions of
Forging on the Impact Strength of Alloy Steels
There are % figures, 1 table and 4 references, 3 of
which are Soviet, 1 German,

ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSH
(Institute of Metal Physics, Ural Branch of the
Ac.Sc. USSR)

SUBMITTED: November 19, 1956.

Card 4/4 1. Steel-—Mechanical properties 2. Steel--Temperature factors
3. Steel--Test results
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S0V/126-6-U~30/34

AUTHORS: Sokolkov, Ye, N. and Petrova, S. N.

TITLHE: Oﬁ %he Mechanism of the Effect of Plastic Deformation
i 9 ustenitic State on the Temper Brittleness
(0 mekhanizme deystviya plasticheskoy deformatsii
v austenitnom sostoyanii na otpusknuyu khrupkost')

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1958 Vol 6, Nr 4,
pp 762-764 (USSR)

ABSTRACT: Transition to brittle fracture (cold prittleness
temperature) is closely associabted with the ratio of the

yield point to the brittle strength of the material.
Steynburg and Popov (Ref 5) found that for the case of
temper brittleness & high hemperature of transition %o
brittle fracture is the result of a reduced nagnitade
of the brittle strength, The authors of this paper
considered it of interest To establish the reasons for a
decrease in the temperature of transition to brittle
fracture of steel in the state of temper hLrittleness
caused by thermo-mechanical treatment. 1t was assumed
that the observed decrease in the temperaturs of

Card 1/4 transition to brittle fracture 1is due to an increase€ of
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On the Mechanism of the Effect of Plastic Deformation in the
pustenitic State on the Temper Brittleness

the brittle strength. This seemed likely since therno-
mechanical treatment leads to =z suppression of the
prittle fracture along the poundaries of the austenitic
grain which is characteristic for tempeT brittleness.
whilst a weakening of the grain boundaries during the
evolution of phenomena causing temper brittleness brings
about a reduction in the brittle strength, To verify
this assumption, the brittle strength wWas determined
for gpecimens of steel 20KnNZ after gard
1250°C, preliminary tempering at 630 C,
rapid cooling and subsequent tempering at °
4 hours; the impact strength was 1.5 kegm/
sharply pronounced brittle intercrystall
To enable easier observation,of the deve
prittleness and also for obtaining a grain size 3s
large as practicable9 the applied nardening temperavure
was higher than usual. The thermo—mechanical freatment
consisted of deformation by rolling on & laboratory
hand-driven stand with a reduction of 239% at g gpeed of
Card 2/4% 5.7 n/min. The heabing temperatTure was 1250°C, however,
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s effected at 90000 5o as to suppress

of the work-h rdened austenite.
i S was effected

Hardening of the
that the time intervel

the

On the Mechan
Austenitic Stat
the deformation wa
recrystallisation

immediately after rolling SO

from the ending of the rolling to the instant of
nardening was 0.1 to 0.2 sec. rom ‘the rolled material,
small specimens of a diamelber of 5.0 mm and non-stan&ard
impact specimens of 8.5 % 8.5 % 55 mm Were produced,
gimilar specimens were also produced ipnd hardened in the
pormal way. The impact and the tensile specimens were
manufactured aftgr the final heat treatment, namely;
tempering at 550 C for L hours, On the basis of
obtained results it 1s concluded tnat the reduction 11
the tempeT brittleness obgerved in the case O ]

plastic deformation in the austenitic state with )
hardening undeT conditions excluding recrystalllsatlon
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' _n the iechanism of the iffect of Plastic Deformzebion in fLhe
Austenitic State on the Temper Briutleness
of the work hardened austenite is due +to an increase

in the brittle strength,
There are > Soviet references.,

ASSOCIATION: Institut fiziki metalliov Ural'skogo filiala AN SSSR
(Institute of Lietal Physics, Ural Branch of the
Ac,8c. USSR)

SUBMITTED: December 7, 1957
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D.,and :Sokolkov»,_;_gg. N.

TITLE: P gs in the Decomposition of &
golid Solu gi Based on Copper (Yavleniye

g0 rastvora Mn i 81 na

khrupkosti
osnove me
PERIODICAL: Fizike Metallov 1 Metallovedeniye,
pp 954-955 (USSR)
T: The processt of adecomposition of?copper based golid
solution with 1,.5% Mn and 3,%6 S1i (manganese—silicon
i properties were
studied. In solid solution
a second phas ( 1, This Beco
phase 18 Mngs d d not affect
the plastic propertie 3). The
er deals W jes of this process
plastic propert The bronze Was
Such a yreatment ensures complete
ooling On

1id solution at room
d to the above

1958, Vol 6, Nr 5,

ABSTRAC

hardened abt 800
gi and gubsequent rapid ¢

aissolution ©O
quenching produce% a saturated 8O
A series of gamples gubjecte
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SOV/126—6-5~%1/43
Appearance of Brittleness in the Decomposition of a Solid
golution of Mn and Si Based on CoppeT

treatment was tempered abt temperatures of 200—75OOC in
steps of 50°C. The duration of tempering was three hours
and the samples were subsequently quenched in water.
Microstructure studies of the samples ghowed that in the
hardened state the alloy 1is homogeneous and it consists
of uniform grains of the o-phase (Fig 1). As the
temperature of the subsequent tempering is increased, the
secgnd phase geparates out in the alloy gtarting from
350 C tempering. The amount of Mn,Si sgparating out 1is
greatest in samples tempered ab 508 ig 2).
Impact tests were carried out on sawgples of 10 x 10 x 60 mm
dimensions with notches > gm wide and 2 mm deep. The
results showed no dependence of the impact strength on
the degree of decomposition of the alloy. A second series
of samples, which had undergoneé the treatment described
above (hardening and gempering), were further subjected
to cold plastic deformation by rolling at the rate of
1.5 m/min, The reduction in sizé during rolling was 30%.
The initial size of the samples was chosen %Yo make the
Card2/# final dimensions the same ag for the first series, i,e.
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10 x 10 x 60 mm.

600°C. These results are
from the microstructure.
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Appearance of Brittleness in the Decomposition of a Solid
golution of Mn and Si Based on Copper

Fig.3 shows the results of tests of
samples subjected to cold plastic deformation, The
ordinate represents impact
represents the tempering temperature.
plastic properties are obviously affected by the decomposi-
tion of the alloy and the minimum of impact strength
occurs at those tempering temperatures
produced the largest amount
alloy. Impact strength decreases from 19 kg.m/cm
cold-rolled sa%ples which were previously tempered &
for cold-rolled samples tempered atb about
in agree with the data obtained
The observed behaviour is_due to
lowering of the degree of plasticity of the alloy by
previous plastic deformation; guch a lowering of
plasticity makes it possible for the second phase (MnQSi)
to produce the expected embrittlement of the alloy.
Plagtic deformation of a 2-phase alloy produces also high
internal stresses which are
Card®/4 the corresponding alloy consisting of & single phase.

strength and the abscissa
This time the

( 500-6007C) which

s of the second phase %n the

250°C

higher than the stresses in
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ecomposition of a Solid

Solution of Mn and Si Based on Copper
There are 5 Ifigures and % references, 2 of which are

Soviet, 1 English.

ASSOCIATION: Institutb fiziki metal

jov Ural'skogo filiala AN 8SSR

(Institute of Metal Physics, Ural Brench of the Ac.Bc.,

USSR)
SUBMITTED: November 5, 1967
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. S0V/129-58-11-3/13
AUTHOBS:QSanlkO¥T~¥e.JN., Candidate of Technical Sciences,
Tozinskiy, M. G, Doctor of Technical Sciencesand
Antipova, Ye. L., Engineer /

TITLE: gtructure of Grain Boundaries and Heat Resistance of
Austenitic Steel (Strukbura granits zeren i zharoprochnost’
austenitnoy stali)

PERIODICAL: Metallovedeniye 1 Obrabotka Metallov, 1958, Nr 11,
pp 19-25 + 4 plates (USSR)

ABSTRACT: Hardening of the boundaries of austenitic grains,
detected during impact bending tests and also as &
result of stabic tensile stresses at liquid nitrogen
temperature (R the assumption that the berdening
ig accompanied by an increase in the resistance to plastic
deformation at elevated temperatures. Therefore, it was
able to investigate the influence of the
structure of the grain poundaries in the austenitic steel
60Kh4G8N8x on the creep speed. After hardening from
1100-1150"C, this oteel has an austenitic strugture and
possesses & high impactostrength, 30-40 kgm/cm”. Ageing
in the range of 600-800°C results in separating out of
card 1/5 a carbide phase which brings about 2 drop in the impact
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. S0V/129-58-11-3/13
Structure of Grain Boundaries and Heat Resistance of Austenitic
Steel
strength to 3-5 kgm/cma. The deveéfﬁgent of brittleness
is accompanied by inter-crystallit isruptions, It was
established that rolling of steel at 900 to 1000°C under
conditions excluding recrystallisation of austenite leads
to a reduction in the brittleness. The authors considered
it of interest to compare the established influence of
plastic deformation on the impact strength with the creep
speed at elevated temperatures. The experiments were
effected by means of the test device IMASh-SM which permits
studying the micro-structure during heating and tensile
tests in vacuum (Refs.7-9). The material was prepared for
the gnvestigations as follows: the blanks were heated to
1200°C and allowed to cool to the rolling temperature
(IOOO—llOOOC). Rolling with a reduction of 2%% was
effected on a laboratory rolling stand. For preventing
recrystallisation of the work hardened austenite, the metal
was cooled immediately afterwards 1n water, vhereby the
time interval between the end of the rolling and the cooling
process amounted to no more than 0.2-0,3 sec. A part of
the blanks which were ngt subjected to deformation were also
Card 2/5 hardened from 1000-1100°C. Following that, the blanks were
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SOV/129-58-11—§/15
structure of Grain Boundaries and Heat Resistance of Austenitic
Steel

aged for a duration of four hours at 75000 and then
specimens were cut out to a shape as shown in Fig.l. The
fiat surface of the specimen was ground and chemically
etched for the purpose of revealing the structure. The
etched strugture was conserved during subsequent heating
to 900-1000°C in vacuum and this enabled observations of
the changes in the structure during plastic deformation.
For measuring the deformation during the tests a number
of indentations were made on the ground surface; these
were arranged perpendicular to the axis of the specimen
with spacings of 6 mm; during the tests the distance
between the individual indentations were measured with an
accuracy of + lu. The specimen was heated by passing
current directly through it, whereby the temperature was
controlled by & thermocouple which was welded onto the
specimen. A1l the changes in the structure observed
during the tests were recorded by photographing one and
the same spot of the ground surface. The micro-structures
of the specimens after three heat treatment regimes are
reproduced in Fig.2, whegeby the duration of ageing in all
Ccard 3/5cases was 4 hours at 750°C. The test results graphed in
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S0V/129-58-11-%/13
Structure of Grain Boundaries and Heat Resistance of Austenitic
Steel
Fig.3, i.e. the changes in the elongation of the steel
60Kh4G8N8V with various inigial structures as a function
of the Lest duration at 900°C and an initial load of
5 kg/mm<, show that the behaviour of the specimens differs
greatly for differing initial structures. It can be seen
from Figs.4 and 5 that in ordinary specigens,as well as in
specimens preliminarily de formed at 1000°C,cracks will
appear and develop along the boundaries of Lthe asustenitic
grains, The influence of partial recrystallisation at
elevated temperatures on the heat resistance is graphed in
Fig.3; a special experiment (curve 4) shows to what extent
the creep speed can increase when crystallisation develops.
On the basis of the obtain~d results the following
conclusions are arrived at: For the investigated alloy
an increase in the heat resistance will be brought about by
such changes of the structural state of the austenitic
grain boundaries which result in an intensive distortion
of the preliminary plastic deformation under conditions
excluding development of recrystallisation; 2 decrease in
Card 4/5 the creep speed is linked with braking of the plastic
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Structure of Grain Boundaries and Heat Resistance of Austenitic
Steel

deformation along the boundaries of the austenitic grain;

hardening of the alloy is apparently also determined by &

change in the fine structure throughout the entire body

of the grain.

There are 5 figures and 9 references, 8 of which are

Soviet, 1 Czech.

ASSOCIATIONS: Institut fiziki metallov UFAN 8SSR (Institute of

Metal Physics, Ural Branch of the Ac.Sc., USSR) and

Tnstitut mashinovedeniya AN SSSR (Institute of Mechanical
Engineering, Ac.Sc., USSR)

1. Steel--Structural analysis 2. Grains (Metallurgy)——Boundlrf'1§yer

3. Grains (Metallurgy)-—Crystal structure 4, Austenite-—Metallurgical
effects
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Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 8, p. 12,
# 28674 )

AUTHORS: Shteynberg, M. M., Sokolkov, Ye. N., Varaksina, M. N.
TITLE: On the Problem of the Tendency of Metals to Brittle Failure‘ijo V//

PERTODICAL: Tr. Ural'skogo politekhn. in-ta, 1958, Vol. 68, pp. 54-58

TEXT: Plastic deformation which is effected by monoaxial static tension
leads to a considerable increase in breaking strength, which was determined
during tensile tests at the temperature of liquid nitrogen. The intensity of
such an increase depends on the alloy composition and the initial structure,
Systematic data on the dependence of breaking strength on preliminary plastic
deformation may be used for a more founded estimation of the tendency of alloys
to brittle failure. Besides, such data make it possible, in a number of cases,
to determine the breaking strength of some steels by the extrapolation method.

B. A. M,
Translator's note: This is the full translation of the original Russian abstract.
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13(3), 18(7), 24(6) S0V/126-7-2-31/39

AUTHORS: Sokolkov, Ye. I, and Petrova, 8. I,

TITLu: ""Influence of TIgstic Deformation of Steel 35KhGSA in
the Austenitic State on the Hature of Fracture in the
Temper Brittle Condition (Vliyaniye plasticheskoy
deformatsii v austenitnom sostoyanii na kharakter
razrusheniya stali 35KhGOA Vv sostoyanii otpusknoy
khrupkosti)

PRRIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 306-308 (USSR) :

ABSTRACT: Plastic deformation of metals in tne austenitic state,

combined with quenching under conditions which exclude
recrystallization of the worked austenite, lead to a
decrease in the development of temper brittleness

(Refs 1,2). In this case a lowering of the transition
temperature of brittle fracture, as well as suppression

o

of a characteristic temper brittleness fracture along
the boundaries of the austenitvic grains tha® existed
prior to quenching of the steel (Ref 3), can be observed.
Tn series experiments, steel fractures, in the casse of
brittle fracture, after therao-mechanical treatuent,
occur not along the austenitic grain boundaries as after

AP :
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S0V/126-7-2-31/%9
Influence of Plastic Deformation of Steel 35KnGSA in the
Austenitic State on the Lature of Fracture in the Temper Brittle
Condition

normal quenching, but across the grain bodies. Brittle
fracture along the austenite grain boundaries does not
occ even when the testing temperature is lowered to
-195°C (Ref 3). The conclusions arrived at as to the
nature of fracture are based on a microscope study of

the appearance of the fracture at a magnification of x5.
These conclusions are in a certain measure subjective,
and hence special investigations were necessary. To

this end a study was carried out in which the nature of
the failure of steel 3SKhGSA in the brittle state, after
normal quenching and after thermo-mechanical treatment,
was investigated by a lknown umethod, involving destruction
of the specimen at a sufficiently low temperature, and
compared with a previously prepared and etched
nicrosection (Ref 4), In order best to be able to
observe the characteristics of vbrittle fracture, the
steel was heated to a temperature of 25000 prior to
quenching. Plastic deformation in the procgss of thermo-
mechanical treatment was carried out at 900°C (on

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5"
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SOV/126-7-2-31/39
influence of Plastic Deformation of Steel 35¥hGSA in the
Austenitic State on the Nature of Fracture in the Temper Brittle
Condition

cooling from 125000); it was necessary for the deformation
temperature to be lowered in order to facilitate
supression of recrystallization of the worked austenite,
as exclusion of recrystallization is the main condition
for carrying out a thermomechanical treatment.
Deformation was carried out by rolling in a laboratory
hand-roller, in which a cross—section of 10 x 10 mm was
reduced to one of 8.5 x 8,5 mm, 1.6, by 28%. The rolling
speed was 5.7 m/min, Control specimens were qu%nched
also after heating to 12507C and cooling to 900°C. The
control and deformed specimens were tempered at 550°C
for 4 hours., A section was prepared on one of the faces
cf the specimen, perpendicular ©o the axis of cub, and
etched in a solution of picric acid in xylol in order to
expose the austenite grains., In Fig 1 a photograph of
the structure in the region of protable crack propagation
of a specimen having undergone thermomechanical treatment
is shown. In Fig 2 a photozraph of the same place of the
Card 3/6 section is shown after the specimen had fractured at a
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Tnfluence of Plastic Deforaation of 3tesl 5KRGSA in the
Austenitic State on the Nature of Fracture in the Temper Brittle
Condition

temperature of —19500. Wherexs failure of a specimen,

having undergone normal guenching, bakes place alony the

boundaries of austenite grains, which form on heating

the steel prior to quenching 2. F. Yur'yev and

7. P. Kusnitsina (Ref #) have shown this convincingly

by means of the method under consideration), & gpecimen

deformed at 90000 and quenched under conditionc vhich

exclude recrystallization of the

in such a way that the iract

anywhere with the austenite grain b

occurs across the prain bodies (szse Fig

In Fig 1 the line of demarcaticn reproducing ohe

boundaries of failure in accordonce with Fig 2 is marked

by dashes. Thus, it can be cssumed that when plastic

deformabion in the austenitic state is carried out

together witn guenching undeT conditions of reversible

tewper brittleness development, the characteristic teaper

brittlenese along the austenitic grain boundsries will be

suppressed. It is impossible %0 ignore the relationshiv

APP :
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SOV/126-7—2—51/59
Influence of Plastic Deformation of Steel 55KhGEA in the Ausvenitic
i ne Touper Erittle Condition

ne hature of Fracture 1n o
fact amd those coanges i sgructure which

arise when the above thermouechanical greatment 19 soplied.

These changes consist, &s & rule, in & strong distortion

of the shapée of the austenite grains - 2 pronounced

serration, the period of whish is many times smalleT than

the cross—sectional dimension of the grain (10-20p,Fig 3)-

In some C38€S, however, RO such serration is observed.

gpecial experiments have shown that this depends on the -

jie shall not deal

temperature of 1o defora.tion.

avabe on U
hetween this

plastlc

sith tnis problen gpeciticalll, wat note that & locgal-
igation of deformation zlong thas -ustenite grain
poundaries, which can be observed Lb deformavlon shyovgh-
out a fairly canoe, is most favourable

MAetwmmmmmeL#Qy
from the poil wechanical treatnent
effect when serT ¢ an

nt of view of thernd
i s1lpeady been
agssumned that & localisatisn of ©l

ation OCCuUT<. G
the austenitic grain houndaries ISl £o chaages in the
intergranular transition zon3E and reslons ad joining them,
which can zlter the condifion &id spe wanner of precipi-
gation of such phases which cause development oF brittle-

card 5/6 mness (Ref 1). In fact, &s now c&l be seen, the visible
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State on the Nature of Fracture in the L24peT srittle Condition
distortions of the austenitic grain boundaries (Fig 3)
cannot leave unaltered the nature of precipitation of any
components responsible for tihe development of Teaper
brittleness. The formation of exnbrittling compouenfts of a
film-, plate-, oOr net—like appearance 1is excluded, which
prevents the propagation of a writtle fracture crack along
the austenitic grain poundaries after normal cucnching.
It should not be assumed, nowever, that a suppression of
failure along the austenitic grain boundaries antirely
excludes development of TeupsT brittleness., Special
experiments have shown that ¢ hazving wuis
thermomechanical treatment, RS
only te a very slight extenyc, ©9 cooling
temperature tenpering, This asy seIve &5
conclusion which is important in the theory of veuper
brittleness: processes causing the deve lopment of temper
brittleness essentially along she austenitic grain
boundaries, also take place throughout the grain bodies,
but their intensity is insignificant. There are 3 figures
Card 6/6 and 4 Soviet references,
(Note: This is a complete translation except for Fig.caps)
ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal

Physics, Ac.S¢ USSR)
SUBMITTED: December 21, 1957
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after nigh-
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AUTHOR:  Sokolkov, Ye. N. BOV/126»7u3—12/44

T
TITLE: Influence of Plastic Deformation in the Austenitlic State
on the Kinetics of th 9 Development of Temper Brittleness'
of the Steel 30KhGSA (Vliyaniye plasticheskoy deformatsii
v sustenltnom sostoyanli na kinetiku razvitiya otpusknoy
khrupkosti stali 30KhGSA)

PERIODICAL: Fizika metallov i metallovedeniye, Vol 7, Nr 3, pp 384-
388 (USSR) /959

ABSTRACT: Plastic deformation in the austenitic state leads to a
considerable decrease in the development of temper brittle-
ness in structural alloy steels 1f the worked austenite 1is
not allowed to recrystallize (Refs,l1-3). It has been
assumed that one of the reasomns of the suppression of temper
brittleness development 1s a possible change in the kinetics
of the precipitation of phases causing the brittleness (Ref.l).
The authors heve made a study of the influence of lengthy
soaking during tempering on the development of brittleness
in the steel 30KhGSA. The steel was heat-treated by
normael quenching and tempering, as well as by a method in

Card 1/4
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of the Development of Temper Brittleness of the Steel 30KhGSA.

which quenching was preceded by plastic deformatlon in the
gustenitic state under conditions which excluded recrystal-
lization of the worked austenite. To thls end a blg batch
of Specimens was treated by heating to 1250°C, cooling to
900°C, rolling, and quenching the speclmens immediately after
they had left the rolls. Rolling in all experlments was
carried out with a reduction of area of 35% and at a
speed of 1.5 m/min. 01l was used as the coolant. The
control specimens without plastic deformation were also
01l quenched after heating to 1250° and cooling to 900°C.
The specimens after normal quenching, and those having
undergone plastic deformatlon prior to quenching, were
tempered at 550°C for 5, 20, 30 minutes, 1, 2, 4, 8, 16,
32, 64, 128, 256 and 512 hours, and subsequently water
quenched. Toughness tests were carriled out on notched
specimens 10 x 10 x 60 mm. In Fig.l the dependence of
toughness and hardness of steel 30KhGSA specimens on the

card 2/t length of tempering at 5509C 1is shown (1 - after normal

ar /4 quenching: 2 - after plastic defamatim snd quenching). Fig.2 shows

W
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Influence of Plastic Deformation in the Austenitic State on the Kinetics
of the Development of Temper Brittleness of the Steel 30KhGSA

the same relationships for the same steel at the same
temperajure (1 - after normal quenching and tempering

at 650YC, followed by slow cooling; 2 - after plastic
deformation combined with quenching, and tempering at 650°C
followed by slow cooling). Fig.3 shows the dependence of
toughness for specimens of the same steel on testing temper-
ature (1 - after normal quenching; 2 - after plastic

deformation combined with quenching, and tempering at 550°¢
for 2 hours). In Fig.4 the same relationship as in Fig.3

is shown (1 - after normal quenching; 2 - after plastic

deformation combined with quenching and tempering at 5509C

for 512 hours. The results confirm the deductlon about

the stability of the brittleness-effect-decrease as a

result of combining plastic deformation with quenching

whereby recrystallization of the worked austenite is

prevented. This enables the conclusion to be drawn that

the observed decrease in temper brittleness is not the

result of a change in the kinetics of the precipitation of
Card %/4 phases or compounds which are responsible for the development
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Influence of Plastic Deformation in the Austenitic State on the Kinetics
of the Development of Temper Brittleness of the Steel 30KhGSA

of this type of brittleness. The results obtained confirm
the assumption made earlier, that plastic deformation of
steel of the austenitic state brings about such changes in
the crystal latticewbof intergranular transition zones and
regions adjoining them as are capable of changing the
condition and form of precipitation of phases and compounds
which cause the development of brittleness (Ref.4).

There are 4 figures and 4 Soviet references.

ASSOCIATION: Institut fizilki metallov, AN SSSR (Institute of the
Physics of Metals, Ac. 3c. USSR)

SUBMITTED: November 16, 1957.
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AUTHORS 3 ESESEEEXA—XEL—HJ‘ Petrova, S. N. and Chuprakova, N.P.

TITLE: Influence of Plastic Deformation in the Austenitic
State on the Properties of Constructional Alloy Steels

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961, No.5, pp.12-14

TEXT3 The authors investigated the influence of high
temperature plastic deformation on the mechanical properties under
tension at sub-zero temperatures. In earlier work (Ref.l:

L. V. Smirnov, Ye. N. Sokolkov, V. D. Sadovskiy, Trudy instituta
fiziki metallov; No.18, 1956; Ref.2: Ye. N. Sokolkov, L.V.Smirmnov,
Metallovedeniye i obrabotka metallov, No.3, 1957) it was establish-
ed that thermomechanical treatment weakens the tendency to temper
brittleness. M. M. Shteynberg and A. A. Popov (Ref.3: Zavodskaya
laboratoriya, No.ll, 1952) found that constructional alloy steel,
which is in the temper brittle state, fractures along the
boundaries of the austenitic grain as a result of tensile stresses
applied at low temperatures. For the experiments a Cr-Mn-Si

steel of a high sensitivity to temper brittleness was chosen
(composition: 0.30% C, 1.06% Cr, 1.2% Mn, 1.05% Si, 0.02% P,
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0.023% S). Plastic deformation was carried out at 900, 1000,
1100 and 1200°C on a laboratory hand-operated rolling stand. The
rolling speed was 5,7 m/min, the reduction was 30%. Blanks

10 x 10 x 55 mm were heated to 1250°C in graphite tubes and held
at this temperature for' one hour (the increased heating tempera-
ture ensured observation of failures); following that, the blanks
were cooled with the furnace to 1200, 1100, 1000 and 900°C. A part
of the specimens were then subjected to rolling from these initial
temperatures; whilst another part was quenched in oil. For fixing
the structures produced as 2 result of plastic deformation, after
rolling the specimens were rapidly (0.3 to 0.4 sec) quenched.

From both types of specimens tensile test specimens of 3.5 mm
diameter were produced. Preliminarily all the blanks were
tempered at 550°C for 2 hours. The tensile tests at -195°C were
carried out in a special attachment fitted to the test machine
14P4‘l+9 (IM-4R) - The resu}ts are plotted in Fig.l, the real
breaking strength sy, kg/mm”, the elongation 0., %, 8,% Vso hot
working temperature. °c; whereby the dashed lines apply to
ordinary quenching (without hot working), whilst the continuous
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lines refer to the specimens which were subjected to thermo-

mechanical treatment. It can be seen that tlre strength and
ductility at -195°C increases most as a result of thermomechanical
trcatment at 900°C; mechanical deformation at higher temperatures
lecds to deterioration of the properties. Similar results were
also obtained for the s A T . (36KnN3S) .
The microstructure was also studied after each regime of thermo-
astechanical treatiment. After ordinary quenching, the fractures

show boundaries of austenitic grains, whilst after thermomechanical
treatment the fractures show intracrystalline planes and only in
individual spots can austenite grain boundaries be detected. An
increase in the temperature of the thermomechanical treatment to
1060°C and higher leads to & recrjstallization of the work-
hardened austenite .which begins at the boundaries of the austen-
itic grains. with increasing recrystallization, the ductility and
the strength decrease. The' experiments Lave shown that as a result
of the thermomechanical treatment the brittle strength of the .
austenite grain boundaries increases, reducing the temperature of '
transition to the embrittled state. There are 1 figure and 6.

Soviet references:
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AUTHORS: Sadovskiy, VeDe, SgkolkovxwiemNg, TLozinskiy, M.G.s
Petrova, S:Noy Anfipova, Ye:.Il.s Gaydukov, MoeGe, and
Mirmel'shteyn, V.A.

TITLE: Influence of thermo-mechanical treatment on the high
temperature strength properties of austenitic steel

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya po zharoprochnym splavam, Ve 7, 1961, 202-209

PEXT: A complex alloy steel of the gustenitic class, widely used
in industry for manufacturing components for high temperature sSe€r-
vice, was studied. During ageing of this steel, the complexX chroni-
um and vanadium carbides responsible for its strengthening are pre-
cipitated. The material was heated to 1180 - 120C2C and rclled at
10600 - 11000C at a speed of 5.7 m/min. After rolling, the billets
were immediately water quenched in order to prevent recrystalliza-
tion. The cross—section of the billets obtained was 11.5 X 11¢% mm
their length, 70 mm, and the reduction due to rolling, 25 - 30 %.
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Control billets were heated simultaneously with those chosen for
thermo--mechanical treatment; and were subsequently guenched from
the above temperaturc. All billets, whether thermo-mechanically
treated or only heated and quenched, were aged to a hardness of 310
. 320 Hp. After heat treatment, specimens for 1wo series of tests
were made from the billets. One gseries was used for studying struc~
+ure during high temperature extension in vacuo. This also enabled
the degree of deformation to be determined and photographs of the
same portion to be taken at various stages of testing. Testing was
carried cut in a IMASh-5M machine at 900°C and a stress of 9.5 g
/mmé, using spzcimens of 3 X 3 mm cross-—-section, heated by direct
passage of current. The second series of tests, in which K.I. Tere~-
khov participated, consisted of the standard tests for long-term
strength at 650°C and stresses of 35 and 38 kg/mm2, as well as at
700°¢ and a stress of 32 kg/mm . For this purpose, specimens nf
sorking portion diameter of 5 mm and 50 mm length were used. The
microstructure of each specimen was studied in conjunction with
these tests. particularly any peculiarities in structure appearing
after thermo-mechanical treatment as compared with normal quenchlngry//
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P non-Scviet bloc. The reference to the English-language publica-
ti1on reads as follows: P.W. Davies and J.P. Dennison, J. [nst. Me-
tals, 87. 4, 1958,
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~SOKOLKQYV, E, N.{Sokolkov, Ye.N,]; PETROVA, S, N,; CIUPRAKOVA, N, P,
TChupmkova, N. P,]

Influence of austenite plastic deformation on the properties of the
structural alloy steel, Analele metalurgie 15 no.4:124=127 0-D 161,

(Austenite) (Steel—Heat treatment)
(Deformations(Mechanics)
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AUTHORS ¢ Kishkin, Corresponding Member of the AS USSR,
LozinskiY, f Technical Sciences,
Bokshteyn, Z Technical Scieﬁces,Professx;
sokolkoV, Ye N., Candidate of Technical Sciences

TITLE: Influence of high—temperature plastic deformation
on the'mechanical properties of heat—resistant
nickel-base alloys

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metalloV,
no.l,.1962, 38-40 + 1 plate

TEXT? Two Ni-Cr-base alloy stigated: the 1ow~-carbon
(

3M437H gI437B) alloYy of t omposition and the
3617 (ETI617) alloy, containin C and additions of W and
Moo EI437B was subj rmo-

rolled at this temper
speed of in 1 reduction. 0.2 to 0.3 sec after
deformation, re quenched to supercool the austenite

/ /
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and to retain the structure, produced as a result of high-
temperature plastic deformation. The blanks were then

aged at 700°C for 16 hours. Blanks of the alloy EI617 were
heated to 1200°C and stamped in a press, SO that an average
reduction of 30% was achieved; this was followed by quenching
in water, The blanks were then aged at 800°C for 16 hours.
The results of static tensile and impact tests at room
temperature are given in Table 1. Studies of the influence of
thermomechanical treatment on the creep strength of austenitic
steels revealed that recrystallization should be prevented
during high—temperature plastic deformation since it would
cancel out the beneficial effects of the thermomechanical
treatment. Microstructural investigations correlated

with the results of mechanical tests indicate that the increase in
strength and ductility occurs even if recrystallization has not
been fully suppressed. The increase 1in strength is

attributed to an increase in the quantity of the

carbide phase, to changes in the finely crystalline
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structure of the material and to texturing. The large increase
in the ductility of the investigated alioys is obviously due

to the absence of intercrystalline fracture. The following
participated in the experiments: N.I. Korneyev; T.A.Gordeyeva,
Ye.I. Razuvayev, 0O.N. Podvoyskaya, M.N. Kozlova,

L.M. Strizhevskaya, T.A. Volodina, N.F. Lashko, E.V. Polyak,
G.N. Korableva, A.V. Bulanov, M.I. Spektor and I.G. Skugarev.
There are 2 tables and 7 references: 4 Soviet-bloc references
and 3 non-Soviet-bloc. The three English-language references

mentioned are: Ref. 4: E.B. Kula, J.M. Ohosi - "TASM", v.52,
1960; Ref. 5: D.LSchmatz, J.C. Shyne, V.F. Zackay - Metal
Progress, v.76, no. 3, 1959; Ref. 7: E.B. Kula, S.L. Lopata -

Trans. AIME, v.215, 1959.
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Table 1:

Mechanical Properties

Alloy Treatment .29 GB, 6, “)9 a; HB

kg/u-z kg/mm2 % % kgm/cm2 (démn’
mm)

EI437B Standard (reference
specimens) 97.0 25,0 20,9
T™MO ¥ 119 32.0 30,7

Standard (reference
Specimens) 71.7 103.7 14.6 10.1
TMO® 95.8 129,6 31,2 25,9

¥ Plastic deformation of Supercooled austenite
followed by conventional hardening and tempering
Card 4/4 treatment.
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AUTHORS:: Nokshteyn, S.2., Kishkin, S.T., Lozinskiy, M.G. and
Sokolkov, Ye.N. (Moscow) ’

—
TITLE: Thermomechanical treatment of a chromium-nickel-
manganese austenitic steel

PERIODICAL: Akademiya nauk SSSR. Izvestiya. ‘ Otdeleniye
t ekhnicheskilkh nauke. Metallurgiya i toplivo, no. 2,
1962, 15 - 21 :

TENT: The, so-called, thermomechanical treatment” (TMO)
consists essentially of .combining plastic deformation at

teaperatures above the recrystallization temperature with |
quenching under conditions precluding recrystallization of the y/r
plastically deformed material. The effect of this treatment on

the structure and properties of various materials has already

becn studied by other workers. Some additional data on THO

oF austenitic steels are presented in the present paper, with
sarticular reference to the properties of these steels after

M0 to the ageing treatment and to some characteristics of the
diffusion processes- The experiments were conducted on chromium-
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ickel-manganese austenitic steel JW 481 (EI481) specimens,
13 and 60 mm in diameter, the former 150 and the latter 250 mm
long. The plastic-deformation part of TMO was effected by
rolling at 2.% w/min in the case of specimens 60 mm in diameter
and at 4.5, 7.5 and 13.5 w/min in the case of 135 mm diamcter
Sohecimens. 25 and 30% reduction was given in each case.
L.crystallization of the 15 mm diameter specimens was supnressed
U immediate quenching in a water tank mounted on the rolils
5ing, the time interval between completion of the rolling
cration and quenching amounting to 0.2 to 0.3 sec. Rapid
oling of the 60 mm diameter Specimens was attained with the
i T a specially designed spraying device. Prehcating of
e test pieces Ffor rolling was done in air in an electric
uritace, the proheating temperature and time being 1 180 °C ang
hours, respectively. TMO of small (13 mm diameter) test
ieces was carriod out after cooling them from 1 180 to
100 °c, In tha case of large (60 nm diameter) test pieces
©:0 was applied at the preheating temperature and aftor cooling
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