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YES*KINA, L.M.; SK’AEAL'SKAYA, A.P.
Metric imvariants of surfaces in quasi-elliptic spaces. Dokl.
AN Azerb.SSR 18 no.1:7-10 ‘'62. (MIRA 15:3)
1. Kolomenskiy pedagogicheskly institut, Predstavleno akademikom

AN AzSSR Z.I.Khalilovym.
(Spaces, Generalized) (Surfaces)
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LYUSTGARTEN, Ye, I.; LT, V. P.; PASHKOV, A, B.; SKAKAL'SKAYA, N. B.j

DAVYDOVA, T. I.; ZHUKOV, M, A,

with a macroporous

s f olymers
Synthesis and analysis of ¢opa.Jm (MIRA 17:5)

structure. Plast. massy no. 5:7-10 164,
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o ! AUTHOR: Lyustgarten, Ye.I.,
- Davydova, ov,

m, v.1=., Pashkov‘ A.B., cxakal's A, R

-« .’ .

. TITIE' Synthesis and- investigation of copolymers of wwmpomus Btructure _,_Lf:,

souncn Plasticheskiye massy, no. 5, 1964, 7-10

- i TOPIC 'I!AGS styrene divinyl‘benzene copolymer, acene.phuhylene diviny]benzene
-~ | polymer, synthesis, macroporous structure,. macroporosicy, microporosity, f;heml
stability, rgdiation stability, bulk density, chein transfer, chain tem:l.na.tion, =

' polymer:lzat _l,vmer svelltng, cross unkage s ion exchange resin

ABSTRAGI.‘ The eynthesis and properties of macroporous copolymers of styren with

“Yesins, were investigated in solvents in
- I chloride) ‘end in which they do

d.ivinylbenzene DVB) and of acenaphthylenerhdth DVB wliich are useful a8 ion exchang:

not swell (n-heptene, r~nonane). The structures of ..

ch they svell (toluene, carbon tetra-

_ | the copolymers with improved mechenical

and kinetic pioperties vere also exantned.

Of these two types of copolymers, the acenaphthylene~IVB ion exchapnge resin prob-’
| ebly has & higher thermal and radiation stability. Th¢ copolymers made in toluene -
“and ccm were Bimila.r :ln appeare.nce and. 'bulk density 1.0 the usual. copolymers i but

kCord 1 /2

-
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to obtain macroporous &tructure”
e chain transfer or

" those synthegized 1
' sity, characteristic of macroporous products. Thus,
' the solvent should mix with the initial monomer,. should not caus
. termination,.and not promote a gwelling of the ccpolyrner. The effect of the smount . -l
- of solvent and of the extent of cross-linkege (DVB content) on the type of porosity .
. was also exomined. It was found that the macro- and average-size pores gbsorb gelo- 7
! hexene, while all types of yoxes gbsorb toluene. The difference in sbsorption, thers- - N
" fore, determines the microporosity of the copolymers. The results indicated thatipe~ .- -

~ creases in DVB end in solvent increase the total porosity of the copolymer end the ' :
- macroporosity simultaneously with decrease in microporosity. The degree of macro- i
. porosity depends on the DVR to solvent ratio. For styrene copolymers the optimum .
| ratio is 20-30 wt.% DVB and 50-60% (on weight of monomer) of n-heptane; for acenamhe
. thylene copolymers 30-140% DVB end 40-50% n-nonane. "Work was.conducted at the Urall .- ' §
| State University under the direction of Prof. A.A. Toger." Ofigi erts has: 1 table, .. -
"6 figures, and 5 equations. : - L

| ASSCCIATION: nome

' SUBMITIED: €0 - '

 NO REF SOVi (005 ~ ommEER: 013
] . . ’

ENCL: 00 - SuB COBE: 0C, 6C |
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SKAKAL'SKIY, B.G.
T s emical features of runoff from ravines

,102:227-253  '63,
e g (MIRA 16:8)

drogeological and hydroch
IE: an excess-moisture zone. Trudy GGI

(Runoff)
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SKAKAL'SKIY, B.G.

Characteristics of the formation of the chemical composition
of the waters of local runoff in the Shelon' River watershed,
Trudy GGI no,119:67-87 '65. (MIRA 18:9)
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CACC NRe AP7002013 T SOURCE CODE: UR/0043/66/000/1: ¢ /0103/0107

AUTHOR: Skakauskas, V. L.
ORG: none

TITLE: Certain exact solutions of kinetic equations

SOURCE: Leningrad. Universitet. Vestnik. Seriya matematiki, mekhaniki i
astronomii, no. 4, 1966, 103-107

TOPIC TAGS: gas kinetics, kinetic equacion degree of freedonm, chemical reaction,

indsand 0 perctin, &A{QMM Fon

% ABSTRACT: ’ Certain exatt solutions are presented which reduce to zero the integral
" and differential operators of the kinetic equations for gas mixtures filling all
space, and existing in a steady conservative external force field. Two cases are
considered: 1) gas mixtures without internal degrees of freedom; 2) gas mixtures
with internal degrees of freedom and in the presence of chemical reactions. It i1s
shown that the class of solutions for a mixture with internal degrees of freedom is
smaller than that for a mixture without internal degrees of freedom. Orig. art.

has: 11 formulas.

" 'SUB CODE: 20/2/SUBM DATE: 1€May65/ ORIG REF: 006/ OTH REF: 003/

UDC:_ 533,70
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SKAKODUBOV, A.

Pneumatic transportation of waste has been introduced, Muk.-
elev, prom. 26 no. 12:26 D '60. (MIEA 13:12)

1l.Krupchatnik mel'nitsy Sukhini chskoy realizationnoy basy

khleboproduktov Kaluzhsknv oblasti.
(Pneumatic- tube-#Mnsportation)

S
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ZAJDEL, Maria; SKAKONIK, Wilhelmina; FRYZE, Cezary

Studies on the blood balance in patients with apoplexy and non-
traumatic subarachnoid hemorrhage. Prelimisary communication.
Neurologia etc. polska 11 no.1:53-56 Ja-F '6l.

1. 2 Kliniki Chorob Nerwewych PAM w Szczecinie Kierownik: doc.
dr med, M, Jarema,

(SUBARACHNOID HEMORRHAGE blood)
(CEREBRAL HEMORRHAGE blood)

s e R =+ I
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SKAKONIK, Wiihelmina; EISNER, Marek

Trials in the treatment of multiple scle';osis with diabet:ia 4
asgociated with diets poor in carbohydrates, Roczn. pam. .
med, Swierczewski 9:267-270 f63.

1, 2 Kliniki Chorob Nerwowych Pomorskiej Akademil Hodyczneid,
Kisrownik: prof. dr med, Michal Jarema 1 z III Klinilfi ho >
Wewnetrznych Pomorskle] Akademii Medyczne] Kierownik: doc.

o k Eisner.
ned» Mare (pIET THERAFY)  (DIETARY CARBOHYDRATES )

(MULTIPLE SCLEROSIS) (CARBUTAMIDE)
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Railroads
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bhnAOV G.L., inzh.

Bconomic use of short rails. Put' i put.khoz. 4 no.10:37 O

160.
(Ratilroads--Bails)

2
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SKAKOV G.I., inzh.

T — . n°05’5'6 m
Switches made fron Bessemer steel. Put’i PUt-Fh°Z 5 (MIRA 14:6)

161,
(Railroads--SHitches)
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SKAYOY, Y. A., Hnoineer

D sser kdl](»“- ,.‘IH,(’,‘..) t:}_o. e R 0 Of tlh, ;.,'trl U(:l re Qb I (ill—r-l(:l‘»@ - uriinum A ove
e I ALY ..,1 t‘.l 3
Do | '\ l l

r Permanent Haznets.”

21/12/°C

. . o .
¥oszcow Inst of Steel imeni 1. V. Stalin

SO . Vecheryaya Moskva
Sum 71
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USSR/Metals - Metallurgy

ngtructure of fron-Nickel-Alumimm Alloys for Perma-

ment Magnets,” Tu. Skakov,
imeni Stalin

“Dok Ak Nauk SSSR"

gkakov concludes that the high coercive resistance

of Fe-Ni-Al alloys consists in formation of isolated

dispersive ppn
magnetic Fi-Al matrix.

particles and

Vol LXXIX, No 1, PP T77-90

of ferrous phases inside the veakly
The origin of the high co-
ercive force should be sought in enisotropy of Fe

the texture of

1l 51

Moscow Inst of Steel

tensions inside these

Presented bY Acad N.T. Gudtsov 9 May 51.
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SKAKDOV, Yu.A,, kandidat tekhnicheskikh nauk.
The structure of iron-nickel-aluminum alloys with a high degree of
coercive force. Sbor.Inst.stali no,31:79-120 '53. (MIRA 9:9)

1.Kafedra metallovedeniya 1 termicheskoy obrabotki.
(Iron-nickel-aluminum alloys--Metallography)
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Abs Jour : Referat shur - Fhuedye, o 7, 1957, 2207

author : Yu. A. Skakov
Inst : Hot g.wen
Title . Petermining of the crystallogrophic orientation of fgrains by

electron mieroscopic cxaminations.
ori:;, Pub : Zavud. leboratoiive, 1956, 22, o 7, 800-439

fbstract : Two methods of detec.aaning tha crystallographic orientation of
grains ia finz crystalline samples .are of Farad by exasination
of electronic-microscopic photographs of atching figures in
cases when cube-facets are bared ofter stening and the rios of
the eteaing Tigures have indexes (100), (010) end (oo1) 1)
The enalyticel method 1s based on measuring the angles te-
tween the projections of the etching figures ribs on the
photos. 2) Tne grephical methods utilizes @ set of stereo-
graphic projections for different crsstallogrephic dirzctions.
& projection conforming to the orthogonil projection of tha
ribs on the photo is found by uay of superingosition.

card 1/1
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cmy tena . : AleksandrovichiﬂPOPOV,
HRNKO, Yelena Vasil'yevna:-SKAKOY, Yuriy vich '

P Konstantin Viktorovich; KRIMRR, Boris Isaakovich; AR;EgT Y:Vétor
Petr Pavlovich; KHORIN,K TYakov Davidovich; LIVSHI‘I‘S: .G,, do
takhn.nauk, prof., red.; GORDON, L.M., red.izdatel stva;
KARASEV, A.I., tekhn.red.:

1lografii. Pod red. :
nic laboratory] Laboratoriia meta
[Ketallograp Moskva, Gos .nauchno-tekhn, izd-vo 1it-ry po chernoi

B.G.Livshitsa, YRA 10:12
i tsvetnol metallurgii, 1957. 695 p. 1 )
(Metallography)
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AUTHORS:

TITLE:
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Varii, K.V., Mighurina, K.A., Skakov. Tu.A. 32-12-21/T1
M.;__Q\\

A Method of Investigating the klectron Emission of Steel (Metodika

elelrtronno-emissionnogo issledovaniya stali). ‘

Zavodskaya Laboratoriya, 1957, Vol. 23, Nr 12, pp. 14h3=i446 (USSR)

In the introduction it is said that, although a model of the elec-
tron emission microscope for industrial use (in the USSR) has already
been worked out, there is still a lack of scientific publications
Jealing with this problem. Reference is made to the work by
K.Heidenreisch (Journ.of Appl.Phys. 26, 1955), which contains suit-
able information for the activation-vorking of carboniferous types

of steel. In this paper a new method of emission-microscopic invest-
igation of the re-corystallization ferrosilicon (iron silicide) and
also a method how to study the ' ) -transformation of electrolytic
iror is suggested. Besides, the results obtained by studying the pro-
cess of nickel formation in the steel 10X05 are given. Research work
was carried out by means of the microscope " JM-75". The samples
were ground and electrolytically polished. Because of the activation
of the surface of the samples the following solution (accord.-ing to
Heidenreisch) was used: 11 mg formate of barium, 75 ml formic acid,
and 25 ml isopropyl alcohol. In order to be able to expose the samples

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"
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A Method of Investigating the Electron Emission of Steel 32-12-21/71

to a iemperature of 1200-13G0° during the research work, a special
objective-holder is used, ip which the sample in the emission micro-
scope is under a vacuum 107+ mm torr. For the purpose of comparison
simultaneous recordings were made with light microscopes. In the
chapter: Research results it is said that investigation of emission
must be carried out at temperatures atove 850°. In the case of ferro-
silicon it vas possible, during heating, to follow the process of re-
cryztallization and of the dissolutior of the ferrosilicon grain.

In electrolytically pure iron theX 2’ ;' -transformation could be cb-
served as well as the structure of the ferrite at a temperature of
850-900° (photos are shorm). In 10X05-steel it was poasible to study
the austenite siructure. Observation made at higher temperatures di-
minished the contrasts of contours; at low temperatures research
vork is in need of working out suitable activation methods, in the
course of which - as is presumed here - the application of formate

of cobalt is said to be necessary. The microplctures were taken at

d <1000 R. There are L figures, and 3 references, 2 of which are
Slaviec.

Cerd 2/3
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A Method of Investigating the Electron Emission of Steel 32-1 2—21/71

ASSOCIATION: Moscow Institute for Steel imeni Stalin (Moskovskiy Institut
stali im. Stalina)

AVATLABLE: Library of Congress
Card 3/3 1. Steel-Electron emission 2. Emission-Microscope applications
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* AUTHORS1 Skakov, Yu. &. Chernikova, Z- M« Sharshatkina, 4. V.

PITLES On Structure and Composition of Carbide in Low-Dravn Steel
(o atrukture i gostave karbida nizkootpushchennoy gtali)

PERIODICAL:s Doklady i S55R. 1458, Yol. 113, Nr 2, pBe 2% Ry

ABSTRACTS First there 18 a ghort reference vl previous studics, dvaling
with the sane subje ct. The authors examined by electronogra-
phical ways, the drawing of carbonaceous gteel of the fol-
Jowing composition (in %) 0,58 % Cy 0,10 4 wn, 0,08 % Si,

0,033 % S, 0,005 % P and 0,017 % N. The gamples were chilled
in water and dravn at the temperatures of 100, 200 and 400 C.
After careful metallographical preparations of the test-pie-
ces and with application of a deep-going electrolytic pick-
1ing (in aqueous solution of KCl with addition of citric acid),
the electronograms were taken 'on reflecgion". In the case of
the test-pieces, which were drawn at 100°C, gatisfactory elec~
tronograms could not be obtained. The esults, which were
obtained after draving at 200 and 400 are ililustrated in
card 1/3 two diagrams and in one tablz. The carbide of the low-drawn

APPROVED FOR :
RELEASE: 08/23/2000 CIA-RDP86-00513R00155093000
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On Structure and Composition of Carbide in Low-Drawn Steel

steel has & hexagonal lattice with a tight packing of the

atoms of iron
and ¢ = 4,54 A.

the lattice uhit has the dimension & = 2,73 R
Incese of
quantity of cemuntite resulta. After drawing at 400

drawing at 200° probably & small
there

practically i3 no umoTe nexagonal carvide. In the e¢lectrono~-

gram of hexagonal carbid

e the raflections with the indicas

(001) and (hkl) with h + k = 3n, if 1 # 2n, i.e. the struc-

ture of carbide is exac

t1ly one Of the structures of the

& -phase of the system iron-nitrogen, are missing. The non-

-metaliic atoms statistically arc

ofentated equally in the

octahedral pores of the hexagonal compact lattice, which is

formed by the iron atoms.

Such 2 structure can form in a

large range of concentration and the formula Mezx ig valid
for the limits of the percentage of the non-metallic con-
ponent. Further the authors geometrically conputved the car-
bon content in the carbide of low-drawn steel and they found

for "g - carbide" a car

bon content of about 16 aton per cenb.

The calculation,based upon the change of the period a, gives

a percentage of 18

% C. Pherefore can be agsumed that the

composition of the "€ - carbide" nearly is described L7 the

card 2/3
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formula Fe4C. Therc are 2 figures,

1 table, and T re STENIED,
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On Structure and Composition ef Carbide in Low-Drawn Steel

5 of which are Slavic,

ASSOCIATIONS Institute for Steel imeni 1. v, Stalin, iloscow
(Moskovskiy institut gtalg im. I. V. Stalina)

PRESENTED; July 19, 1957, by G. V. Kurdyumov, Acadenician

SUBHITTED:s July 5, 1957

AVAILABLE,s Library of Congress
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qures.
are 3oviet, N ‘
4 of which

1 )
szOCIATION: MOskovskiy instityt stali

(Moscow Steel Institute)

SUBMITTED : lay 28, 1958
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SKAKOV, Yu.A.
‘ Changes in the microstructure of beryllium bronze under the

offact of aging. Izv.vys.mheb.zav.; tavet.met.
125-130 '59.

1. Moskovskly jnstitut stall. Kafedra rentgenograﬁi 1 rizikl

netallov.
(Copper-barynium-nickel alloys--Hetallography)
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S0Y/126-7-1~20/28
AUTHORS: Maslenkov, S.B., Skakov, Yu.A. and  Ya.S. Umanskiy
2LaKo7, IU-B.

TITL: Structural Chenges in Aluminium Bronze Under the Action of
Cold Plastic Deformation and Anrealing  (Strukturnyye
izmeneniya v alyuminiyevoy bronze pcd deystviyem kholodnoy
plasticheskoy deformatsli 1 otzhiga)

PERIUDICAL: Fizika Metallov i Metallovedeniye, 19869, Vol 7, Nr 1,
pp 137-141  (USSR)

ABSTRACT: The structural changes after deformation and annealing of
monophase aluminium bronze containing 8.02 wt % (17.1 at %)
Al (alloy 1) have been investigated eletron -optically and
by X-rays. In order to solve auxiliary problems of the
investigation an allcy known to be two-phased, containing
12 wt % (25.0 at %) A1 (alloy 2), was cast. The ingots
were hot forged and were given & hcmogenizing anneal
(900°C, 10 hrs). Aftor annsaling alloy lat 600° 1t was und that
a = 3.645, = kX; this result, as well as that for the
lattice parameter of the o-phase in alloy 2 (a = 3.652)
agrees well with data on the relationship a = £ (at % Al)
Card 1/4 (Ref.6). Thus alloy 1 is in the monophase o« -region of

e
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sov/126~7 -1-20/28
structural Changes in Aluminium Bronze Under the Actlon of Cold
Plastic Deformation and Annealing

the existing constltutional diagrams Aceording to
clectronographi? data (Flg.ia and Tgble on P 140) the
lattice parameter cf the face-sentred cubie solid sclution
of a specimen cf alloy < crnnealsd ab $00°%C, is 3,75 kKXo
An electron micrcse=pe analysis has shown that in this
specimen there are, in the vicinity of the grain boundaries,
regions rising sbeve rre surface cf the micrcmsectiom»having
a width of 0.3 tc Qo4 microns which are difficult to
etch (Fig°2a). rese reilons represent & solid solution
(ec') with an jr.creased soncentration of aluminium and
possible other impurities. Comparing this result with thse
known relationship 8 . f (at % Al), 1t scen be assumed

that the concsntratlon of aluminium in the grain boundary
regions of the solid solution 1s clogse to the composition

of the ~phase. Defcrmed gpecimens glve different
diffraction pilctures, according to the etchant used. after
etching in ague regla, 28 system of 1ines of the o% soiid
solution can te seen in the X-ray plcture, having & sharply
defined texture (Fig.l%)» Etening in & mixture of alkalis

:
8
i
il
.
!
N
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SUV/126-7-1-20/28
- Structural Changes in Aluminium Bronze Under the Action of Cold
Plastic Deformation and Annealing

leads to the appearance cof a system of diffuse lines,

instead of textured ones, in the X-ray photograph (Fig.1€).

The interplanar distances are close to those given for the

Y -phase (see Table). The electronographic data on the

appearance of the ~-phase as a result of cold deformation

are in agreement with the photomicrograph shown in Fig.2b.

On the basis of microhardness tests after 30 minute

annealing at various temperatures (Fig.3a), the authors

have chosen for their further investigations a temperature

range of 275-300°C for annealing. Annealing at these

temperatures leads to a pronounced ordering effect. Micro=-

hardness measurements after wvarlous annealing times at

2759C (Fig.3b) have shown that the hardness of the alloy

is not fully removed after very lergthy soaking (up to

100 hrs). Structural changes cn annealing censist, firstly,

in an increased structural non-unifcrmity, and in an increase

in the vdume of the | -phasa. This is evident from the micro-

structure. In Fig.2¢ rew slip lines are visible.  These

are regions 1n which the Yy -phase, or the solid solution of
Card 3/4 increased aluminium concentration, has separated out.
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gtructural Changes sn Aluminium Brcnze Under tne Action of Gold
Plastic Deformation and Annealing

gecondly, & vasis change if the fine crystalline structure
of the solid golution cceurs. The lattice parameters of
the ot-solutlon in specimens which have peen aged for up
to 100 hours ab 0750G, as well as for © hours at

505 - 35000, differ negligibly from the lattice parameter
of an undeformed gpeciman. ppere are o figures. 1 table
and 6 references; of wnich 5 are Soviet and 1 English.

ASSOCIATION: Moskovskiy insticut stali (Moscew Steel Institute)

SUBMITTED: April 1, 1957
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AUTHORS . <;;Skakov, Yu. A., Arasngol'd, V. B., Shorohatkina, A. V.
TITLE: Electron llicroscopic and Electronogrzphic Investigztion

of the Transparency of Foils (Metal Laminas ) (Elektronno-
mikroskopicheskoye i cleltronograficheckoye icgledovaniye na
prosvet plenok)

PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 1,
pp 64 - 65 (USSR)

ABSTRACT A method is described for the elecctrolytic dilution of
sanples from composed alloys (of the K4ONKhM and Gatfil'd
steel). The strips (20x 40U ™) of the alloy under investigation
were diluted by electrolyzii: to approximately 0.1 mm thick-
ness., For the two zlloys mentioned above an electrolyte
congsisting of 195 cm? H PO + 30 g CrO3 was employed at a

current density of 1bout 0 2 anpere/cmz. The electronographic

investigzation of the lu2minal transparency can be carried out

by the ElM-4 electronograph. The methold described provides

an explanation of the structural chanses at a low temperature
Card 1/2 deformation and hardening of the K403KhX alley. A second

S22
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Electron linOﬂPOplP and Electronographic Inverti, stion SOV/32—35-1-26/51
of tne Transparency of Foils (Metal Laminas)
group of lines was cbserved ( «:— - 2.%5 and 1.95 R), that
apparently corresponds to that "1103 portion having aohlgher
nolybdenun and carbon content. After hirdening at 700%, the
presence of a carbide phase of the type 2
Cotog { (co,Fe, Cl) (To,Cr) C with cubic lattice, a=11,0 ]

was ascertained. Dhc "ethod deccrihed is recommended for the
investiration of the chenic: 1 heterogeneity and the structural
disturbances of the alloy basis.

ASSOCTATION:  Moskovskiy institut stali im, I. V. Stalina (Moscow Steel
Institute imeni I, V. Stalin)

Card 2/2
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AYTHORS: paisov, A. I., Skakov, Tu. A. sov/52-25-6-23/55
e —
TITLE: Investigation of Metal Foils Obtained by Tapering With the

Trradiation Electron Microscope (Issledovaniye
metallicheskikh plenok, poluchennykh uton'sheniyem, ¥
prosvechivayushchom elektronnom mikroskope). Survey (ovzor)

PERIODICAL: 7avodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 710-T14 (USSR)

ABSTRACT: A survey is given here of methods (1introduced abroad)
concerning the electron microeccpic,invostigation, and making
ugse of the direct jrradiation of metal foils (without replices).

Papering of the metal samples by rolling and forging to &
thickness of 0.2-0.02 mm is ‘mentioned as the first operation
for the preparation of metal foils. Further tapering of the
foil is mostly brought about by electrolytic polishing, with
different alecirolytes being used. A few technical data

taken from publications are given as well as electron
microscopic figures of various metal structures, showing
inter alia (Fig 6) dislocation‘displacements under the effect
of the electron beam. The electron microscopic and electron

diffraction investigations of thin metal foils reveal that
Card 1/2
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lnvestigation of Metal Foils Obtained by Tapering S0V/32-25-6-23/53
With the Irradiation Electron Microscope. Survey

the formation of a cell atructure in the electrolytic
polishing and in the chemical pickling operations is dependent
on electrode processes. Investigations of the kind mentioned

allow a thorough study of the metal aging processes. There
are 6 figures and 26 references, 1 of which is Soviet.

Card 2/2
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GORELIK, 5.S.; ROZENFAL'D, A.M.; SKAKOV, Yn.A.; SPIRIDONOV, V.B.

} ' ion process following small
Investigating the nichrome recrystallizat

deformations with use of the EEM-75 emission microscops. Izv. vys.
ucheb. zav.; chern, met. no.1:15-166 '60. (MIRA 13:1)

1.Moskovskly institut stall i nsuchno-issledovatel'skiy institut;

pochtovyy yashchik No . 4064,
(Mchrome--Mstallograrhy)
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SKAKOV, Yu.A.

Distribution of dislocations in cormercial t;&gi i;YL;ys.ucheb.
gav.: chern.met. no.3:65-72 '60. :

1. Moskovskiy institut astali,

(Diglocations in metals) (Iron--Hetallography)
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SKAKOV, Yu.A.

Observations of the dislocation structure of commercial-grade
jron grain and block boundaries. Izv.vys.ucheb.zav.; chern.
met. 1no.5:85-90 ‘'60. (MIRA 13:6)

1. Moskovskiy institut stali,
(Iron--Metallurgraphy) (Dislocations in metals)
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GORELIK, S.S.; ROZENFEL'D, A.M.; SKAKOV, Yu.A.; SPIRIDONOV, V.B.

Mechanism of the formation and disappearance of twins during
the heating of deformed nickel-chromium alloys. Izv. Vys.
ucheb. zav.; chern. met. no.2:105-111 '60. (MIRA 15:5)

1. HMoskovskiy institut stali.
(Nickel-chromiun alloys—-Metallography)
(Crystal lattices)
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AFTHORS ¢ Skakov, Yu.A., Umanskly, Y&.S.

=

{
TITLE, Investigation Tnto Changes ofsFine Intergranul?r Structuré of
a Composite Cobalt-Base Allo LOH.M (KLONKOM)'* in Plastic

Deformation and Annealing

PERIODICAL: Izvestiya vyssikh uchebnykh zavedenly, Chernaya metallurgiya,
1960, Nr 5, pp 130 - 158

TEXT: The KUONKhM alloy [Refs 1, 2] is ctrengthened in a high degree
during plastic deformation and is, moreover, subjected to considerable addi-
tional strengthening by low temperature annealing. The authors {nvestigated

tne character of structural changes ecorresponding to strengthening and softening.
The composition of the alloy 1is glven: 0.08% C; 36.4% Cos 20.1% Cr; 15.25%
Ni; 7.05% Mos 16.3% Fe; 0.40% 51 1.82% Mn, The alloy specimens were sub-
Jected to cold rolling (10, 30, ompression) after water quenching
from 1,1500C. Temper i oc for four hours. At
500°C the tempering time wa and at 700°C up to

18 hours, Microhardness of all specimens was measured. The experimental work

Card 1/3
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Investigation Into Changes of Fine Intergranular Structure of a Composite
Cobalt-Base Alloy K4OHXM (KUONKnM) in plastic Deformation and Annealing

was pesrformed witn the participation of AV, Sharshatking and students of

Mis, L.K, Kostin and M.M. Arengol'd, D.I. Gabrielyan and other collaborators
of IPS TsNIIChM, in particular VA, Scl'ts, assisted in the selection and pre-
paration of +the test items, Results of experiments are deseribed in detail
and the following conclusions are drawn: Strengthening of the alloy by cold
plastic deformation and additional strengthenlng by heating up to 500°C depend
on the same factors, i,e. crushing of mosalc domains {down & 10-© cm) and
large microdeformations of the crystalline 1attice of the solid solution

(up to ‘§94010‘3)~ However, the significance of these strengthening factors
ig different in deformation and strengthening temper. ., If the degree of
compression increases from 50 to 70%, strengthening depends on further
crushing of domains; additional strengthening in low tempering of a strongly
deformed alloy depsnds mainly on changes in the character of distribution of
misrcdeformations and their growth, Microdeformations of the crystalline
1attice are mainly caused by the fine concentrational heterogeneity in the
soiid solution, Differentiation of components (first of all molybdenum and
rarbon) takss placze in the zones wlth dimensions of the order of 107° cm, A V%//

card 2/3

APPROV :
ED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R001550930005-3

ny“wﬁw =8 ;k..,,

e A SR B e B KRR RO ER R b S A B L.‘V‘C'FAF v:‘%m%m ??r\:‘ﬁfw‘:ff" Ez,"-( EREATR ‘9

83577
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Investigation Into Changes of Fine Intergranular Siructure of a Composite
ZTobalt-Base Alloy KUOHXM (KUONKhM) in Plastic Deformation and Annealing

higher degree of compression, an extended time or higher temperatures of
tempering, entall enlarged localization zones of microdeformations in the
bryetallinp lattice of the solid solution; (or enlargemsnt of solid sclu-

ion zones with higher concentration of Mo and C). Such a structure precedes
*he separatlion of the carbide phase and corresponds to maximum hardness, The
separation of the carbide phase is accompanied by the elimination of micro- g/
deformations of the crystalline lattice and by the sharp enlargement of mosalc
structure domains, which causes softening.
There ara; 5 qets of graphs, 1 set of microphotos and 6 references, 4 of
whizh are Soviet, 1 Frznch and 1 English,

ASSOCTATION; Moskovekily institut stali (Moscow Steel Institutsz)

e

SUBMITTED;  April 1, 1959

Zard 3/3
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. : Bl111/E1395 ' i oy
. AUTHOR: Skakov, Yu.A., Candidate of Technical Sclences R
' PITLE: Change in Striicture of Technical Iron During Ageing . 10
' PERIODICAL: Metallovedeniye i1 termicheskaya obrabotka metallov, P
; 1961, No. 1, pPp. 15-19 . . ¢ ’ i .!
. TBEXT: The author gives results of an investigation of agelng /
. structural changes in laboratory and production heats of technical | - 1;;

' iron containing 0.01-0.1% C and 0.005-0.045% N and some other alloys,

" Table 1 (heats 1-7 were laboratory heats, heat 8 - open hearth steel,i -,

" heats 9 and 10 - Bessemer steel; "ciep bl - traces). In the

: investigation of ageing after hardening the hardness was measured.

' Fig.l shows hardness for heats (curve mumbers indicate heat numbers

' as given in Table 1) as a function of ageing time at 100-©C; the

. top curves were obtalned with a MMT-3 (PMT-3) instrument, the

. bottom ones with a Viekers instrument. Except for the heat with

. ¢ + N < 0.01% (heat 1) the curves are complicated, having two
maxima. Electron-microscopic examinations were also carried out.

' This revealed the presence of etching-spots (spheroids about 100

. diameter), on specimens of heat 1. ;

t Card 1/7,
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B111/E135
Change in Structure of Technical Iron During Ageing
L B D 20— S RE———)
T o Tabauya 1 | i . . S
1 )'c.;‘ol;; N . Mn st o E ( ?00 / .- . e
i :::‘:m(u . ¢ § P 180 i 4 i_ : 45
2 L WA 1 . 9
. ' | 160 P et n
i 1»  lo,000/0,048] 0,011|0,0068]. — | — | — | § L/ AN YA - ﬁq
H 2*  10,009/0,042| 0,013(0,016 | 0,10 | 0,05 10,02 | . & ol ‘
; 3*  0,0000,028! 0,015/0,043 | 0,09 [Caemn} — . CR 1 _ ' »
‘ g loo7| —|o0,076/0,013] — | — [0,015 VS 0l ’ 3 T
' 5 [0,05| —|0,0960,038 | — | — 0.0 P~ 7 A=b Lo 50
' 6 (0,03 — | 0.031/0,045 | 0,05 | — {0,060 SRR . SN N e e oL Y W R
7*  |0,0210,019{Caeani0,005 {Crean 0,04| — : / S Nl % § ~ N
g* [0°02 (0,02 | 0,03 0,005 | 0,17:} 0,16 f — . " : ] ~—
g*=» 10 08 [0,016 0,016/0,026 | 0,28'| 0,02} — 20 €0 60 40 100 120 Iwmm G
10+ [0,0320,032) 0,05 [0,012 | 0,18 | — | — o doems amnycea S

.

Table 1 Fig.l
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', Change in Structure of Technical Iron During Ageing
this effect and the hardness curves in terms of

v /

; The author discusses
' dislocations.
. for 10 hours at 200 OC is reproduced;
. segregations but no etch spots.
 the first hardness maxima

content.
. segregations in ageing at 100
. microstructure for heat 3 (0,009%
. 0,09 Mn, traces Si) obtained with

. boundaries which is free
. numerous plates appear.

. complex composition is

. Structurej
! author jointly with S.K. Maksimov and

Card 3/7
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A photo of the microstruc
this contains plate-like . !
The dislocation :
and the simple curve ] :
. second 1is attributable either to inecreasing carbon or nitrogen A
Microstructure changes associated with formation of :
oC were observed on two heats.
c, 0.28 S, 0.015 P,
20 min ageing is reproduced.
' A characteristic feature of this is a 0.1 u wide zone adjoining the
from etch spots. .
+ Similar changes occur with Bessemer steel.
The author suggests that in low-temperature ageing one phase of
first formed perhaps with a metastable A
this is supported by electron-diffraction wotk of the ioan
, A.V. Sharshatkina. g
i changes were also studied by measuring X-ray diffraction

CIA-RDP86-00513R001550930005-3
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for heat 1); the
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With longer ageing
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line (220)
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' Change in Structure of Technical Iron During Ageing
widths (measured with the aid of a type ypPC =50 (URS-501)

installation, iron radiation). Fig. shows line width (left-hand

. graph) and intensity as functions of ageing time (mimutes) at
- 100 OC for hzats 8, 9 and 10,

g O
x /’ T
4 .Q 7 / —\’ ‘\,\
. |10 P—q\ ‘7§ % 5 / \ o
St 55' :5 /r-\
TG |4 St s TN
f/‘“—k Q 1'§ 3 / “~
38 2 /a -~
al S : -
20 0 60 80 100 120 muN -
8peme
)
.f Fig. 4
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Change in Structure of Technical Iron During Ageing
Data on block dimensions and disorientation are shown in Table 2.

Heat ; Treatment . Block Disorientation | Dislocation
No. dimension | angles of the density
\ p blocks (per cm?)
1 ! Quenching 1-9 20 - 20! 10°
\ Annealing 2-1C 150 - 6 10?
i Ageing (200 oc, (2-10)* 200 - 10 109
; 10 hrs) ! { v
— , . —— ‘
5 Strain ageing b0.5-3 1°© (within thel ]_OlO
L (25C °C, 2 hrs) | grain up to l
; : 8%}

®* Blocks not defined clearly (contours not fully closed)

Card 5/7
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Change in Structure of Technical Iron During fgeing

The microstructures obtained in laboratery heats of technical iron

and Bessemer steel after cooling fron rolling temperature,

deformation by extension (10%) and apgeing (250 ©C, 2 hours);

after hot rolling iron with 0.035% N initially, plates of nitride
phase appear (Fig.5. left-hand); after cold deformation the

density of etch spots rises (middle); after ageing contract of 4
the spot structure increases and closed chains of points are formed —
(right-hand). Similar changes but without closed-chain

formation are found with Bessemer steel. The zuthor considers

that the results confirm the views o® A.H. Cottrell on the

mechanism of deformation ageing of technical iron.

Note: This work was reported at the 2nd Al1-Union Conference on
Electron Microscopy, Hay 1958.  A.V. Sharshatkina, M.F. Zaytsev

and I.N. Levashova participated.

There are 5 figures, 2 tables and 5 references: 4 Soviet and

1 German.

W)ZZLJ/JAJ—,
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BERNSHTEYN, M.L., red.; SKAKOW , Yu.A.,. rec.; LEVIT, Ye.I., red.
izd-va; ISLENT'YEVA, P.G., tekhn. red.

jc studies] Novye elektronnomikro-

skopicheskie jgsledovaniia. Moskva, Metallurgizdat,

1961. 214 p. Translated from the English, (MIRA 16:5)
(Electron microscopy) (Metellography)

[New electron microscop
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s/032 61/027/002/017/026

B134,/B206
AUTHORS : D'yakonov, L. 1. and Skakov, Tu. A,
TITLE: Camera for taking aimed radiographs\
PERIODICAL:  Zavodskaya 1aboratoriya, V. 27T, no. 2, 1961, 205-206 V-

TEXT: Microfocusing X-ray tubes can be used for the X-ray analysis of
single microstructure elements. An X-ray cameTa is described which
permits to produce sufficiently sharp beams by means of a customary
X-ray tube, and to focus them onto the place to be examined of an order.
of magnitude of 100p. The pictures can be taken without combination of
the device with the optical system described by A. Kh. Geysler (Ref. 1).
A cone system is used which is installed on the camera and the optical
microscope. The cameTa ig gpecially guitable for determining the
orientation of single crystal grains. The camera consists of two
collapsible parts (Fig.). The distance between sample and film is
controlled by pulling out the left part A from part B. The latter is
mounted directly on the yPC -55 (URS-55) :nstrument, or on the ypeC -70

C
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Camera for taking aimed radiographs §/032/61/027/002/017/026
B134/B206

(URS-70) instrument, by means of a special holder. The sharpness of the
beam is adjusted by means of two identical cones fixed on the camera (3)
and on the stage, by shoving in the inner cone (5) with the sample
holder (6). The sample (7) can be displaced vertically to the beam axis.
When exactly focused, the axes of beam and the centering cone of the
camera (3) coincide. After sharp focusing, the part of the micro-
structure to be examined is brought into the cross hairs of the eyepiece
by means of the microscrews (8). (1) is the collimator, (2) the film,
and (4) are screws for displacing the centering cone. Owing %o the small
distance between sample and film (maximum 5mm), the exposure time can be
reduced to a few hours. Single granules of a polished section of
transformer steel with an average size of 1J00p were examined by means of
the camera described. There are 1 figure and 1 Soviet-bloc reference.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)
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AUTHORS : _ Skakov, Yu.A., Candidate of Technical Sciencus and
T'ien Shu-Sen, Engineer

TITLE: The mosaic structure of aluminium

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov; :
no.11, 1962, 10-15 .

TEXT: The authors compared X-ray diffraction and electron
microscope data on the internal structure of polycrystalline

99.90 aluminium specimens which were rolled at room temperature to

a thickness of 0.17 mm and then annealed .for one hour at 100, 200 )
and 350°C, respectively. For the electron microscope investi«
gations, specimens thinned down to translucency by electrolytic
etching as well as oxide replicas of etched polished surfaces

were used. The X-ray investigations {on specimens annealed at
350°C) comprised estimation of the coherent scattering areaand-of the
‘disorientation of the crystallite blocks. ' These investigations,

as well as hardness measurements, confirmed that annealing at

350°C resulted in full recrystallization. Conclusions: The
sub-structure of annealed aluminium is charaecterized by the

i
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R:1le of phase crmposition of precipitates in the magnetic aging
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s/126/62/013/001/01&/018
The effect of +e«o E195/E383

by this trecatment and it has been postulated that this effect

is partly associated with changes in the fine crystal structure
of the material, formation of stresses of the second type and
toxture. It was in order to check this postulate that the
investigation described in the present paper was undertaken.
gxperiments were carried out on a Cr-Ni-Mn steel containing

G.56% T, 0.5% Si, §.0% Mn, 12.2% Cr, 8.5% Ni, 1.5% V, 1.15% Mo,
0.3% Nb (alloy A) and on Nimonic type alloy containing 0.05% C,
0U.5% Si, 0.3% Mn, 20.09% Cr, 0.6% Al and 2.4% Ti (alloy &). Test
pieces (square rods measuring 11 x 11 X 60 mm) were heated in

air in an electric furnace, hot-rolled, quenched and then aged,
the various schedules employed being given in Table 1. In some
cases, a higher rolling speed (5.7 m/min) or heavier reductions
(w6°") were used. At the same time, pilot test pieces were hecat-
treated in the conventional manner by quenching from temperatures X
given in column 4 of Table 1. The effect of each type of .
trecatment was then studied by metallographic examination,
measuring Vickers hardness and electrical resistivity at room
temperature, determining the lattice parameters of the

Card 2/6
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The eficct of .... E193/E3853

solid-solution matrix, block dimensions and the magnitude of
microstresses, and by evaluation of the character of texture

of the specimens. Some of the typical results are given in ,
Table 2. Similar results were obtained for alloy r, which, howeven
requires supplementary study. The conclusions reached can be '
summarized as follows:

1)} ViH0 brings about substantial (in comparison with the
conventional hardening trcatment) changes in the shape of the

grain houndaries and orientation of the grains, and markedly

aftfects the condition of the solid-solution matrix.

2) VMO promotes more complete dissolution of the second phase

on hecating and more complete precipitation of this phase during
ageing than the conventional heat-treatment.

53) VTHO brings about a decrease in the dimensions of the mosaic
blocks {(down to 0.05 p in the case of alloy A}, this effect

becoming less pronounced if higher temperatures or faster rolling
Speceds are employed.

k) Quite large (up to 1 x 10-3) microstrains are set up in the )/
alloy as a result of VIMO, ageing or quenching from relatively R

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"
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The effect of .... E193/E383

high temperatures.

5) +tiaterials subjected to VTMO have a texture close to axial,
the 111, direction being the preferred orientation’
parallel to the direction of rolling.

6) A maximum incrcase in strength is attained after VTMO
followed by ageing. The beneficial effect of this treatment
associated with the precipitation of a large quantity of the

wardening-phase particles, with more favourable distribution
tiis precipitate and indirectly with the reduced size of the
mosaic blocks. There are 2 tables.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals of the AS USSR)

SUIMITTED: September 18, 1961
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heat-treatment of
during VIO to 25¢
L.5 m/min and then

material NJo. of Temperature, °c Rolling Ageing
treat- and t emper8~ congit ions,
ment holding time, ture, °C C
schedule hirs
I 1150 - 1 hr 1100 750 - %t hrs
Alloy A Ir 1175 - 1 hr 1000 750 - It hrs
ITX 1200 - 1 br 1200 750 -~ 4 hrs
11 o I 1080 - 8 hrs 1080 700 -~16 hrs
fALloy & 11 1080 - 8 hrs 1000 700 - 16 hrs
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Table Z2: iroperties of Alloy A after VIMO carried out
according to schedule T [ as given in Table l}

Type of Trecatment Lattice resis- DBlock di- fiicro- HV,
. . . o
parameter, tivity mensions deform Le/mm
e Callieem gl, 1 atio&.
£-10

Conventional hard
ning without

areing P

Conventional hard- 3.
ening with ageing
VTMO (without 6
ageing) 5.598 05 .4 3. 05 240
G.06
VIMO (with ageing) 3.590 59.4 0,05 70 530

> in the numerator - results cbtained by the approsimation
methods in the denominator - results of harmoniec analysis.

Card 6/6
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FENEEN S

GORELIK, Semen Samuilovich; RASTORGUYEV, Leonid likoleyevich;
SKAKOV, Yuriy Aleksardrovich.. Pririmali uchastiye:

BELIKOV, K.T.; VISHIYAKOV, Ya.D.; LYUTSAU, V.G., red.;
VLADIMIROV, Yu.V., red.izd-va; BERKER, 0.G., tekhn. red.

[X-ray and electron diffraction erxarination of metals;
practical guide to X-ray analysis, electron diffraction
examination and electron microscopy) Rentgenograficheskii
i elektronograficheskii analiz metallov; prakticheskoe
rukovodstvo po rentgenografii, elektronografii i elektronnoi
mikroskopii. Moskva, Metallurgizcat, 1963, 256 p.
___[Supplement; calculation data iables and standard X-ray
diffrection patterns] Prilozheniie; spravochno-raschetnye
tablitsy i tipovye rentgenogrammy. 1963. 92 p.

(MIRA 17:1)

(Metallography) (Electron microscopy)
(Electron diffraction examination)
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SKAKOV, Yu.A,; ASHMARIN, G.Mo; KLEINMIKHEL'..RIKHLING, U.
Kinetics of the initizl stage in the quench—a%ingéofngo;uln?xl‘;:'i’jl-izo
%ggde iron. Izv. vys. ucheb. zav.; chern, mé . a(MIRA %

1, Moskovskiy institut stali i splavov.
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Yu.A. and Mezhennyy, Yu.Oe

AUTHORS: Skakov,
TITLE: Stacking faults and segregation in Cobalt-base
alloys

eniye, Ve 15, NOe. 2,

Fizika metallovVv i'metallOVed

PERIODICAL:
1963, 280 - 284
TEAT: : Two alloys of the KEoA M (K@ONKhM) type
7¢. do) with a high-

Co, 20% Cr, 14c. Fe, ‘165 Ni,
(0.1%) and low (0.03%) carbon content were used as the experi-
mental materials. The displacement of the peaks of the (111)

and (200) lines,diffracted by a face-centered cubic iattice of -
tixe solid solution, was gtudied to det ermine the concentration of
the stacking faults rature and

in filiggs produccd at room temper
then annealed at 4o - 700 C. supplemented

These experiments wexe
py determining the position of the centre of gravity of the (111)
line. Typical results obt_ained ror tihe O.1% C alloy are repro-
duced in Fig. 1, showing tine profile of the (111) 1lines of
specimens in the following condition: a) «quenched; %) quenched
and deformed (bYy filing); By U 3) cquenched, deformed and then
Card 1/3
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Stacking faults ... E193/E385
oo and 600 °C, respectivelys; » and G indi-
the position of the peal and the centre of
Conclusions: 1) plastic deformation of
t room texmperature brings about the
formation of a large cuantity (up to 76:) of stacking faults. The
carbon content of the alloy has no significant affect on the
probability of the formation of the stacking £aults which is,
however, increcased in the presence of Mo and Cr. 2) ‘The hardness
of specimens deformed at room temnerature increases after annealing
at low (up to 500 °C) teaperaturesS. mnis offect has been attri-
puted to the segregation in the vicinity of the stacking faultsy
thus, for instance, in the case of an alloy with o nominal Ho

content of 7%, the concentration of thiis element in the region of
hexagonal staclking has someti After

mes been found to be 20t,  3)
high~-temperaturec annealing accompanied by the precipitation of
carbides, stacking faults disappcear, the alloy becomes homogeneous
. and its hardness decreasesS. There are 2 figures and 1 table.

ASSCCIATION: woskovskiy institut stali 1 splavov  (Moscow
Institute of Steel and Alloys)

annealed at 400, 5
cate, respectively,
gravity of the line.
alloys of the xLOWihM type &
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e

| AUTHORS: _Skakov, Yu,

TITLE: Kinetics of the aging process of condercial i’r's)»n and the nature of
structural changes at various aging stages ..~ B ‘ '

26 s 1, 1963, 51-56. .

SOURCE: Fizika metallov i metallovadeniye,’

T0PIC TAGS: commercial iron, aging, 'strucvt._ug';e‘::(‘:‘héhge' y aging stage

ABSIRACT: The influence exerted by the admixture content (C+N) and the quantity i
of defects on the kinetics of the primary and secondary hardening stages has been |,
investigated, The aging of four iron samples of different compositions was studied|
; at 100C after annealing, after natural aging, after hardening at temperatures ¥
? 700-940C, and after the deformation (7.L# stretching). Because the solution still |
‘ contained a considerable part of admixtures.after the secondary hardening maximum, |
o the variations of hardness in the result of a protracted aging were investigated, |
0 Finally, the compositions of phases separated in boiling open hearth and Bessemer

’ steels (after hardening and aging during various time intervals at 100C) have
been studied by electron diffraction analysis, Three maxima in the variation of .
a low carbon steel have been established, The kinetics of the first aging stage |-

Card 1/2 o R, e A : §‘
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varied 1ittle with the degree of ovérsaturation in the solid solution, with thdi
composition and mode of steel melting, and with the goncentration of defects RN P
(vacancies and dislocations). The kinetics of the subsegyent stages varied cond |
siderably with the above factors and, possibly, with the Relation between the i
content of dissolved nitrogen and carbon., The electron d$ffraction pattern showed ‘1.
the separation of the o¢ " phase (Fe,.N,) at tha sscond stdbe, The third stage was
the formation of the py' -phase (Feuﬁ?. orig. srt, hass 1 table and 5 figures.

ASSOCIATION: Moskovakiy institut stal dsplavov. (iMoscow Institute of Steel and
| Alloys) o - ”» )

SUBMIPIED: 2NovG2 . DATE ACQs- 27Awgé3 . ¢ .. ENGLs 00
SUB CODE: ML |  ompsovs 006 b e
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Sp1RiDLILY, V.B.; SKAKOV, Yu.A.yﬂ;»_IOHDANSKI‘i, V..

iqs . - s ihe .
Lse of tihe metkcd of thin metallic foils for studying the «.grg.\.ology
of martensite., Zav.lab, 29 no.2:955-056 '63. (MIFA 16:9)

(l-ia.rtenszlte-—}fetallogr&phy) (Vetal roils)
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electron microscopy.
143-147 '0he

skovskiy institut gtall 1 splavav.

1. Mo
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'AUTHOR Varli, K. V,; Skakov. Yu. A. ; Sokolova . N, G,; ShpitsbergLA L,
. et ettt o
| TITLE: Work-hardening{of chromium-nickel staimesg steels with aluminum and; - %,
-t_titanium during heat treatment iy o T R Rt

‘ v i :
SOURCE: Metallovedeniye i termicheskaya obrabutka metallov, no, 4, 1964, .
2-5 and top half of insert facing p. 24 " "

TOPIC TAGS steel, stainless steel, chromium n‘ ickel steel chromium nickel :
stainless steel heat treatment steel work hardenlng aluminum, titanium, steel ;
aging : N
 ABSTRACT: The changes in the structure‘,yphase composition and gome properﬁes
§- | resulting from the aging of chromium-nickel stainless steels were studied. The | =" =~
"| . test specimens were water quenched from 950C ani squeeze rolled by 20 and 80%7 i
The aging was carried out at 500 and 600C after hardening or after hardening . | .~

and deformation. Holding up to 3000 hours was effected at 500C, The x-ray g
phase analysis of the alloy was carried out on wire type specimens of 0.7 t0 0.8 |
cadia%ter and on powders. The. separation phase cumpostlon was determined by

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"
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electrolytic dissolution of the test. sa.mples after aging for 1000 and 3000 hours ;

at 500C and for 100 to 400 hours at 600C. Hardness was determined by Vickers
hardness number with a 1 kg load. The amount of 1esidual austenite was deter- | -
mined by comparing the intensity of the lines of the o<-phase and of the Y -phase, |
as well as by measurement of the amount of magneiic saturation. Five different
heats were tested this way. The basic growth of hardness as a result of aging .
at 500C in the case of heat 1, 3, and 5 occurs at holding up to 30 minutes. The
hardness does not change too much at more prolonged aging up to 100-200 and
even 1000 hours. The hardness lowers after aging for-1000-3000 hours., The - |
amount of austenite is reduced somewhat with shori:-duration holdings. Hence, |-
work hardening as the result of aging is not directly associated with martensitic, L
transformation. Its work hardening proceeds in the martensitic component, -
| however. The capability of martensite to work harden during annealing is
| associated with the presence of Al or Ti; the ratio of the chromium and nickel
content does not have an essential significance, 'I‘he electrical resistance is
greatly reduced as the result of aging, especially. 1_1_1 the first 30 minutes. The

' change in the alloy's properties as a function of agiag time corresponds to the ‘
B .ordin/ary changes during the decompoaition of the supersaturated aolld solutxons. N

-Card23 . , ,

{
I
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The hardness values attain maximums and then diminish; the electric resistaﬁce
continually lowers. X-ray and microstructural analyses of the given alloys did
not confirm the fact that precipitation hardening occurdg. Chemical analysis of
the precipitate from heat showed the ratio o£ nickel to the sum of Ti and Al (1n
atomic fractions) to be: . :

0.71 -
A -.70.23+0.06 "~ '?

The work hardening of the heats in question ¢ccurs on account of the X~ compon— '
ent, which is formed as the result of manten.;itic transformation. The marten-, i -.
- sitic structure obviously has such lattice defects that impurities (Ti and Al atomé i
in this case) interact with them at an elevated temperature, - It is quite possible s
that this interaction aleo causes work hardening and has a vital effect upon the S
aging kinetics., Orig. art. haa: 5 figures anc| 1 table, :
ASSOCIATION: Moskovskiy institut stali i eplavov (Moscow Institute for Steel i
and Alloys) _ o e
SUBMITTED: 00 . S ENCL 00 -
- SUB CODE:’ HH NO REF sov: \(l04' oo OTHER. 000 -

| Card 3/3 e
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- AUTHOR: Spiridonov, V. B.j Skakov, Yu. A.; Tordanskiy, V. M. .
B I ! P
TITLE: Microstructure of martensite in ghxgmium:njgkglm§p "%f’
X
SOURCE: Metallovedeniye i termichéskaya obrabotka metnllov, no. 10,
196k, «9-51 : .
I§

TOP-Z TAGS: chromium nickel steel, KhITNUM2D steel, austenitic mar-" .
ten~it.c steel, precipitation hardensble steel, steel martensite, mar-
tensite structure, martensite strength /Q I

o

#STR./CT: The structure of martensite in Khl7NLM2D precipitation- -
traeaable steel (0.09%C, 16.65% Cr, 4.29% Ni, 2.25% Mo, 1.34% Cu) -

:s been studied with a transmission electron microscope. It was found
at the structure of martensite depends upon the conditions of for-
.tlox. Subzero treatment at -70C for 2 hr transformed 80—85% ‘of the
aasuenlte into martensite consisting of & mixture of needles and 1a-
me.los with twin crystals 100—2000 R wide. 1In vider twins, some dis-
locations were observed. Needles contaired no twins, but a considera--
:.e number of dislocations. High tempering at T750C for 1.5 hr and

4-5':3‘;.
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~.ipseqient cooling to room temperature trans formed practically all
the austenite into acicular martensite without twins but with a sig-
nificant number of dislocations. The tensile and yield strengths of
martensite obtained by subzero treatment were '140—150 kg/mm? and
130 <g/mm?. Those of martensite obtained by tempering were lower:
145~=110 kg/mm2 and 80 kg/mmz. Individual crystals of martensite

_ abserved in residual austenite containing stacking faults confirmed
the assumption about the nucleation actioa of stacking faults which
otherwise appear to limit the growth of martensite crystals. . Orig.
art. has: 3 fipures., :

ASSOCIATION: Moskovskiy institut stali izsplnvov {Moscow Institute of
‘Steel and Alloys) - S _ o

SUBMITTED: 00 , ENCL#:_OO A SUB CODE: MM

NO REF SOV: 002 OTHER: 003 ATD PRESS: 3159
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ACCESSION NR: AP4049106 §/0129/64/C00/011/0019/0024

AUTHOR: Spiridonov, V. B.; Skakov, Yu, A.3 Iordanskiy, V. N. ey

rasic TR

TITLE: Changes with agingAn the properties of martensite of chromium-nickel steels 5
__5__54 | _ ;(b, -
SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 11, 1964, 19-24" |

[P

TOPIC TAGS: chromium nickel steel, cold treatment, gtraining, heat treatment,
martensite, aging : a

; " ABSTRACT: The dependence of the aging effect on the structure of martensite;;i,e.,jﬁvu
o - on the method of obtalning martensite, in staialess, austenitic-ferritic, cr-Ni 0 %
cteels has been investigated. Im four gemiaustenitic stainless steels containing | o
_ 0.07—0.09% C,15.03—16.65% Cr, and 4.29—9.53% ¥i alloyed with Al, Mo, Mo and Cu, N
B ) or Mo and Al, martensite was formed by subzera treatment at -70C for 2 hr, by cold E‘
rolling with a 15—17% reduction, or by cooling after tempering for 1.5 hr at 750C.
Changes in the mechanical properties and electrical resistivity were studied in the’
steels aged for up to 3 hriat temperaturesg rarging from 400 to 550C. Rapid and.

slow stages in the changes caused by aging in the properties of Cr-Ni steels with

a martensitic structure were obgerved. The tuc stages were particularly noticeable
in steels alloyed with Cu or Al. 1In steels alloyed with Mo, the main change in

4
Y
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&
properties occured in the first minutes of aging . In both stages, aging is deter-
mined by diffusion.  In the first stage of aging, the diffusion consists mainly in .
a "drift" of dissolved atoms toward dislocations under the action of the stress
fleld, while in the second stage, & normal diffusion caused by chemical gradients
takes place. The strengthening with aging probably occurs in the initial atage of
martensite decomposition when the dislocations are pinued. The gpature and con- .
centraltion of the structure defects affect the kinetics of strengthening and weaken-
ing with aging. The structure defects of martensite Formed by cold treatment are
more stable than the defects of martensite formed by strailning or heat tveatwent,

&8 2 result, cold-treated steels get higher mechanical properties with aging, and

are less susceptible to weakening with overaging than the steels with a martensitic’

structure formed by straieing or heat treatment. Orig. art. has: 3 figures and
2 tables. : :

ASSOCIATION: none

SUBMITITED: 00 ENCL: 00 _ SUB CODE: MM
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AUTHOR: Spiridonov, V. B.; Skakov, Yu. A lordanskiy, V. N. . .,ﬁ."',_g

ey ! S
TITLE: Morphology of martensite in Kh17N4M2lestee1
SOURCE: Fizika metallov i metallovedeniye, V. 18, no. 6, 1934, 920-930 -

- TOPIC TAGS: Kh17N4M2D steel, martensite formation, steel deformation, mar=-"
tensite morphology ' I /B ' Coe

ABSTRACT: The morphology of martensite obtained by 10-15% deformation of =
_ steel at room temperature was investigated. The martensite consisted of 1-2 mi-
cron long needles with o internal twinning; the density of dislocations was above -
1011 cm~2, The hexagonal € -phase was not present, The strength ofAfie marten- - = &
site formed by deformation was similar to that of martensite obtained by cooling
after tempering. Martensite by the latter method could not be really compared R
with martensite obtained at low temperatures due {o the diffferences in carbon A '

content. But comparison of the martensites formed by cold working and by deform-= - RN
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N ation led to the conclusion that the morphology of martensite is deteimined pri--
- marily by the temperature of its formation. - Orig. art. has: 1 figure and 1 table
" ASSOCIATION: None o i [

 SUBMITTED: 10Decé3 - ENCL:00
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‘AUTHOR: Spiridonov, V. B.; Skakov, Tu. A.; Iotdanskiy, V. K. :

’ M"‘"““"‘W“ S
TITLE: Changes in the structure and properties witu aging of martensite in %
.chromium nickel steels ,

{SOURCE: AN SSSR. Doklady*, v. 153: no. 3, 1964, 5i4-547

i

:TOPIC TAGS: chromium nickel steel‘ maraging steel martensite, subzero treatment,- |
straining, heat treatment, aging, property, structure T

'."ABSTRACT' The kinetics of aging and the effect of uging on the fineq structure of
;martensite have been investigated in three precipitation-hardenable ‘steels:
KhlSN9Yo 15.Q3% cr, 8.53% Ni, 1.40% Al); Khl6N5H3§I 16.20% Cr, 4.78X Ni; 3.30Z Mo):
and Kh17N4M2D 416 .65Z Cr, 4. 29Z Ni; 2.25% Mo, 135% Cu). The martensite was formed
‘by the subzerd ‘treatment (at -70C for 2 hr), by colcd working, or by annealing at ;
:750C for 1,5 hr followed by cooling. The aging-induced change in the properties
of steels of this type occurred rapidly in the initial Bstage and at a rate about
'ltwo orders slower in the second stage. In a steel saslloyed witlh Mo, the giffetence
{in the rate of change was still higher. The_activation enmergylof aging} which

: ‘ranged from 40 to 57 keal/g-at, depending on the steel compos_it:lon and preliminary

[ Card _1/2. .

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86-00513R001550930005-3

L 17074~65 |
'ACCESSION NR: AP4049919

. treatmen;, remained constant during the entire aging process. This showed that - i =
aging is controlled by diffusion in both stages: by a "drift" of the solute atoms
‘toward dislocations during the first stage; and by the diffusion resulting from chem-
ical gradients in the second stage. The kinetics of aging and structural changes
‘occurring in martensite during aging are very similar in steels alloyed with dif-
-ferent elements. The differences in the nature of alloying elements promoting the
.aging and in the final structure of precitated secondury phase appear during later P
istages of aging. The main changes in the martensite properties appear to occur in |
'the initial stage of aging and to be associated with the formation of segregations |
;and coherent formations. Hence, aging of tensite is p particular case of aging
‘when the matrix has a very high dislocation’ ensity, atd strengthening takes plage I -
‘during the decompogition stage which precedes the formation of particles of the
:stable phase and which 15 different in different stee]s. Orig. art. has: 3 figure
;and 1 tables. ' :

fAssocmnou: none

'SUBMITTED: 10Jul64  SUB CODB: MM, IE
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[Metallographic laboratory] Laboratoriia metallografii.
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|AUTHOR:  Spiridonov, V. B.; Skakov, Yu. A.; Tordanskiy, V. N.

e i gp i A | %

\TITLE: _Electron microscopic_study of Kh21NST steel
T

© |SOURCE: Metallovedeniye i termicheskaya obrabotka metellov, no. 3, 1965, 47-49 -

TOPIC TAGS: brittleness, steel harvdening,;me’ta_l mechar.ical property héa't, treat- . -
ment, metal foilv\ ' {

ABSTRACT: The authors report the results of an'electrcn microscopic study of S
~ |Kh2IN5T steel fiil subjected to heat treatment used for massive samples. Mechanicall: -
“ltests of laboratory samples in the hardened state (querched from 1050°C, 30-min R R ;
-taging, cooling in water) and after additional heating indicate that the steel has a i~~~
tendency toward embrittlement in the presence of titanium (in gkcess of amounts A
necessary for fixing carbon) and aluminum.. The embritilement'after tempering at
about 500°C is due to separation processes. The tendercy toward separation at dis-
location-type defects is particularly noticeable at higher aging temperatures ~ 1}
'1(6009C for 8 hr, cooling in air). Diffraction patterns of the same character were |

§ . |Card 172
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obtained at 550 and 600°C;
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prevent the embrittlement o
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this shows that h'erati‘ngr t
d an accompanying increase’ in-imp
£ {h2INST steel, it is nece:ssary - to

possibly silicon ‘Orig. art. has:
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AUTHOR: Maksimov, S. K. Skakov, Yu. &, D 8

TITLE: The combined effect of packing errors and Suzuki atmospheres on the posi-f-’
| tion and profile of the x-ray line in the face-centered cubic lattice ({ '

g . | SOURCE: Kristallografiya, v. 10, no. 3, 196;, 317-323

TOPIC TAGS: atomic physics,'crystallographg, atomic packing, Shzukivatmosphere3‘ _

ABSTRACT: The effect of Suzuki atmospheres on the parameters of the x-ray line was{
considered analytically for small concentrations of packing defects. For simpli- |
city the effect associated with the difference in the scattering capacity and .the i
average atomic radius of the Suzuki atmospheres and of the matrix are considered to|
be independent and are examined separately. In the case considered the principal -
| contribution is due to the difference in the average atomic scattering capacities:
- .| of the Suzuki atmospheres and of the matrix. = By assuming that the alloy consists’
of two types of atoms, an expression is derived for this difference. It follows .
from this expression that for a definite concentration of packing errors this dif- |
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ference is determined as a single-valued distribution of the corresponding atoms bex-
. | tween the matrix and the sggpegation. The final expressions for the intensity of
| scattering are analyzed to show that the occurrence of domains with a different
| average scattering capacity compared with ‘the matrix causes the line to be .asymme- -
| tric and that this asymmetry is described by equations which characterize the ef- |
fect of twinned packing errors. -An experimental method is proposed to determine .|
the concentrations of packing errors in the case of Suzuki atmospheres. -Orig. -art.
has: 22 formulas. ’ ’ _— : R

*

ASSOCIATION: - Hoskovskiy Ihst;i.tut. stali i splavov _(Moscow Institute of Steel and -

___ | Alloys) S | .
| SUBMITTED: 18NovH " mgwer: o0 . suB CODE: SS, NP - .-
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Electron microscopy of Kh2lN5T steel. (MIRA 18:10)
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! tAnomalous Variation in the x-ray Interfercmnce Pattern During_Aging of Mckel= *

| peryllium Alloys! 15 7]
- |

sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 21, No 5, May 66, pp 779-781:
TOPIC TAGS: x ray scattering, beryllium alloy, nickel alloy b
ABSTRACT: The authovs gtudicd anomalous two-dimensional effects in XeYay
| scattering during oging of nlcket-beryllium alloy specimens with two compositionsi
1) with 1.32 wt % De, and 2) with 2.2 wt v Be. The alloys were anncaled for A
maximum hardness. Interference curves are given for the solid solution after ':li -
]

i

' v%rious aging periods. Considerable changes arec observed in the interference
partern after aging for only 1 or 2 minutes. These changes consist of an
‘anomnlous ahift in lines (111) and (200) toward one another, the appcarance of
| asywmatry in line (111) toward smaller angles, and a reduction in the intergal -
intensity of line (200). These changes are all stronger in the alloy with higherx:
beryllium concentration (alloy 2). Lines (111) ‘and (200) begin to move away from
‘one another with longer aging and the intergal intensity of line (200) increases’’
winile the asywnetry of line (111) disappears. ‘The line shift may be due to
packing deiects wi th or without other structural changes which take place during
dnpomgosition of the solid solution. Among the other structural changes which maj
ifmd to anomalous line shift are oriented stregses and concentration nonhorogeneivy,
elastic lattice distortions of a complex type \€.8. monoclinic distortionss,
fgrma%ion of metastaple segreii¥ions in the form of thﬁn layers with a hexagonal
1gur 315

sPructure. Orige arbs hasi . re._ | JPRS: . 37,
. uDC: 5&6.3—7L'L5:539.26
Os &
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. AUTHOR: Varli, K. V.; Skakov, Yu. A.; Unanskiy, Ya. S.; Shpitsberg, A. L.

. ORG: Moscow Steel and Alloys Institute (Moskovskiy institut stali i splavov)
CPITLE: Effect of molybdenum on the phase composition end microstructure of chromium-
| nickel steels

!
SOURCE: 1IVUZ. Chernaya metallurgiya, no. 9, 1966, 115-119 i
TOPIC TAGS: chromium nickel alloy, molybdenum containing alloy, titanium containing
alloy, alloy structure, alloy property, alloy heat treatment , Svn5 e CompPos/rre
STECL MICRBITRUCTURS. CHROMILM SIEEL , NICKEL STELL

ABSTRACT: Tne effect of molyb&enum {from 0 to 9%) on structural chenges in chromium-
nickel steels (17% Cr, 7.5% Ni) has been investigated. 7he hardness of steels con- --
taining '4.3% or more molybdenum significantly increased after water quenching from
1200C and aging in the range 500—900C; the structure of this steel consisted of g-
and y-phases. The x phase was formed after quenching from 1000C, and the amount of
a-phase decreased sharply. In steels containing up to 2.3% molybdenum, quenched from
96G0C, the content of a-phase increased, that of y-phase cacreased, and the steels —
became magnetic. In steels with 4.3—5.9% molybdenum, quenching from 900C reduced
the content of a-phase but caused the formation of x-phase, the amount of which
increased with increasing molybdenum content. However, with molybdenum content -
increased to the content of x-phase decreased and the structure consisted mainly of

IR - S RS [N . .
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An increase of molybdenum from 2.3 to 5.95 increased the amount of $-ferrite

. Yy-phase.
8-

! from 30 to T0%. Maximum hardness {400 HV) was obtained in steels conteining

molybdenum after aging at 850C.
molybdenum or less aged at the same temperatures. An increase of molybdenum content

| and hardness brings sbout embrittlement in the range 600—1100C. Orig. art.
has: U figures. ,

No hardness increase was observed in steels witn L%

(az]
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‘Shniger, V. E. Dmitriyev N. V. _ T _ ' . L

" ITITLE: Crucible for growing crystaiszfrOm ﬁ’melt Class 12, No 168639
' SOURCE: Byulleten' izobreteniy i tovlarnykh znakov, n¢. 5, 1965, 13

{TOPIC TAGS: drystal growing, crucible,-seﬁicondﬁctor; single crystal;L'
ABSTRACT: This Author Certificate intfodﬁéeé 8 crhcitlé in WhlEh thé ox1dé layer :{'
is separated from the melt by a centrally located chanber (see Fig. 1 of the Enclo- -

sure). 7 _ E . Ivs

ASSOCIATION: none

SUBMITTED: 20Jan6h . ENCL: 0L -~ ' SUB CODE: IE, 85
. " |NO REF SOV: 000 ~ OTHER: 000 - - - - ATD PRESS: 3212
.- b', .
: .,Card.__l/f e T T e e

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"



APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550930005-3"



/2000

S AR e

RSN

LA

TRRLE et

"APPR .
“APPROVED FOR RELEASE: 08/23 CIA-RDP86-00513R001550930005-3

N enatin s

U.5.S.R. / Human and Aninal Physiology. Liver. T
Abs Jour: Ref Zzhur-Biol., No 5, 1958, 22269.

Author ¢ .Skakedy—e—Peq Sereda A. Y.

Inst « Not given.
Title . The fffect of Tetamon-I on Bile gecretion of

the Liver.

orig Pub: Bul eksperim. biol. 1 meditsiny, 1957, No 1,
prilozhenic, 99-101.

Abstract: Tetzamon-1(T) (Tetraethyl ammonium jodide) was
injected jntramuscularly in 4 dogs with perman-
ant gall bladder fistulae, and ligated common
ducts. The volume of bile salts was determined
at hourly intervals for & period of 4 hours.
Injection of T under conditions of spontane-
ous bile secretion and also during digestion
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SOURCE CODE: UR/0360/65/000/004/0064/0072

A
AUTHOR: Khasanova, N, F.; Skakun, 4, I,; Gladyshev, G, P,

é’
ORG: none

A

TITLE: Kinetics of photopolyme’rization‘of styrene/at low temperature/

SOURCE: AN Kaz2SSR, Izvestiya. Seriya khimicheskikh nauk, no. 4, 1965, 64-72

TOPIC TAGS: styrene ’

polymerization kinetics,
chemical reaction kineti

low temperature phenomenon,quinone,
¢s, photopolymerization

ABSTRACT: Purifie

and vacuum distilled styrene (b.p. ‘38C—£t_2—5—<mm

illed sty; Hg) was photopoly- ' -t -"52.
merized with diacetyl{(b.p. 84C at 700 mm Hg) in the range of +40 to -25C. Rate of initiation |, e
was controlled by a quinone retardant, A mercury lamp served as the light source. The e

results are plotted graphically and indicate significant deviations fro

Activation energy calculated from initial reaction rate values decre
30C to 3.8 keal /mol at -25C.

Their decrease in the low tempearature range proved abnormally severe, Activation energy of
the initiation reaction was calculated for the entire temperature range and varied from 8.0 to
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CZECHOS“OVAKIA
SHALL, e psychiatric ¢linic, Faculby of Gencral Hedicine, Charles
(Psychiatricks Klinika Falulvy Vseobecneho Lekarstvi

KU), Prague.

n of a Reglme Treat

ment of Alcoholics under Conditions

"ipplicatio
of a Tent Carmp.”
No 3, Jun 66, pp

Cesitoslovensla Psvyecniatrie, Vol 62,

r's English suLmary modified;7: 37 patients, Some
YOLuncarys and sows cirected for the treatment by the authori?ies,
Lere sreated for 1l days in & tent camp. & complex therapeutlc
= saqtment WaS administered at the carp by paramedical personnel
ard by O former patients who become abssinents after & coursse of
Good results in psycaotherapy were achieved. No ref-

(1anuscript received Nov 63).

Avsirach /Kutho

treatment.
erences.
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SKAKUN, G. .

"Pachnology of Spot Weldin, of Some Chrome-Yickel Steels and Alloys." Sub 14 Jun
51, Hoscow Aviation Technological Inst Candidate of Technicsl Sciences

Dissertations presented for science and engineering degrees jin Moscow during 1951,

30: Sum, No. 480, 9 May 55
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ACCESSION NR: APA4040698: 7 75/0135/64/000/006/0016/0019

g - o .
AUTHOR: Chj“alev, As A (Engineer); Zayteev, v. 1, (Engineer);
'ﬁhgkﬁm.‘.,ﬁ,kf} (Candidate of technical sciences); Mel'nikov, Yu., V.
”(Engineer) . )

TITLE: yacuum=—-tight seam welding of MAS alloy
SOURCE Svarochnoye proizvodvstvo, no, 6 (630), 1964, 16-19 .

TOPIC»fACS: magnesium manganesehcefium systém, magnesium mMangahése
alloy, cerium containing alloy, MA8 alloy, alloy welding, seam welding,
alloy weld, vacuum tight weld, ajirtight wald ' i

ABSTRACT: The conditions for obtaining aLrtight'seam-welded joints
{n sheets of MAS8 magnesium alloy (1.5—2.5% Mn; 0.3% each Al and Zn}
. 0.15~0.35% Ce; 0.05% each Cu and Fe; 0.02%Z Bej 0.15% Si; 0,017 Ni):»
have been determined. Flat specimens, assembled from sheets of the
same or different thickness whieh varied from 1 to 4 mm, and shells
400, 800, and 1500 mm in diameter, made from 1,5-mm sheets and rein=
forced with outside ribs 1,8-mm thick, wete seam welded., To compensate
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