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Determination trace impurities in steel and cast iron. Pte l»
’ Korlap 96 n0,9:427-430 S 63,
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Investigations in the field of the solution spectrum analysis
of ronconducting subatances. Kem tud kozl 20 no.3:315-321 '63.

1, Vasipari Kutato Intezet, Budapest.
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GEGUS, Erno

Determining the disturbing effects in the spectrum analysis
of nonconducting materials using solutions. Magy kem folyoir
70 no.12:524~526 D '64.

1. Ircn Industry Research Inatitute, Budapest.
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Dotariination of “raco elements in iron snd steel oy zeans of
spechram analvaia, Pty 2. Fonr dap @0 no, 131326 Ju '05,

1. Iroa Indugtry Aeseareh Insbituta, Bwiapeat,
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HUNGARY/Analytical Chemistry - Analysis of Inorganic Substances. E-2
Abs Jour: Referaf; Zwr-fhiniys, No 5, 1958, 14218

Erdey L., Gegus K., Kocsis E. . o (Bt i0. T1rd !
Rungartan Academy of Sclences. - Srol jurv (2lqrmtsne (A is Toel il ¢
Spectrl-Analytical Determination of the Cantent of Magne- R
sium, Zinc, Vanedivm end Chromium in Pure Aluminum with the

Use of a Perforated Electrode.

3

Acta chim. Aced. sci. bung., 1957, 11, No 3-4, 277-29%.

Abstract: Pinely atomized solution under study is introduced into the
analytic gap through the internal channel of lover electrode
inseted in the ocutlet opening of the atomizer. A comparison
is made with the method of direct deposition of the solutiom
onto tle lowver elestrode with o subsequent excitation of the
spectrum of the dry residue. The new method provides grea-
ter accuracy, semsitivity and speed of analysis. Standard
solutions are prepared by dissolution of Al (99.99%) in HC1;

- HSHGARY/An&l.ytical Chemiatry - Avalysis of Ioorgaais Sihstavzas, E-2

: 23/2000, _CIA-RDP86-00513R000514610010-3"
Abs Jour: Nateret Doir-Xiiniye, No 5. 1659, Tuz18

to this solution are added, with a micropipette, the solution

of Zn, Mg, V and Cr and chemical analysis is performed. A

series of solutions was prepared vith a content of the compo-
nents from 0.0003 to 1.09. The spectra are pbotographed in a
medium ISP-22 spectrograph wvith a single-lens illumination at
0.02 sm vidth of the slit. Spectrum excitation by spark from
Felssver generator (C = 6000 picnofareds, L = 0.8 microhenry;
I =2.5a). Conversions of blackenings are carried cut and
background is takem into account for all ths elements except
Mg. Analysis is conducted according to lines (in A): Mg
2195.53 = Al 3050.08 for concentrations 0.001~0.2% Mg, and Mg
2790.79 = Al 3050.08 for 0.1-17.5% Mg, Zn 3345 - Al 3050.08,
Cr 2677.26 - Al 26.52.49, V 3110.71 - Al 3050.08. Background
deterzdnation is made in the proximity of 3348.5 A. If width
of slit is rednced to 0.01 mm the sensitivity of Zn dstecticn
can be raised fruom 0.02 to 0.0086. Mean error of detarmina-
tion cf all elements is of + 4-54.

Card : 2/2
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\GRGUZHIS, K. [Geguzisy K.]

Usirg soapsuds mixed with wewdust g.-pla{‘nncfggi:{u ;:t:kinc of
concrete mixes to forms, Suggested vy . ( 24s1)

; 159,
predl. no. “'g’oﬁﬁa glabs) (Conerete—Formvork)
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GEGUS, Erno (Budapest XI, Pehervari ut, 130)

.

R I
"X quick spectrochemical solution method for investigating blast
furnace and open hearth slags, Acta chimica Hun? 28 no.1/3:65-74
161, EEAI 10:9)

1, Eisenforschungsinstitut, Budapest.

(Spectrum analysis) (Blast furnaces)
(Open~hearth process) (Slag)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610010-3"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610010-3

I S

GLGUZIN, S. i
lolodye streiteli Volgo-Dona [ Young builder: of the Yoleo-Doa Cunsl /.
Moskva, Mol:daia gvardiia, 1752. 56 pe

SO:  Magthly List of Rugslan Acceccions, Vol., 7 Ho. 2 May 19¢.,
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GEGUALN, S,

Naene komsomol'skoe dels (Cur Communist Youth work). Mogiva, "Molodala ¢vardiia, " 1954.
24 p. .

SC: Monthly List of Ruseian Accessions, Vol 7, No 9, Dec 1954
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GQLYSHRY, N.; GBGUZIN, S.; EKONOWOY, L., red.; SHUVALOV, .. tekhn. red.

, i j
(Iet's catch up with Aperica!] Dogonin Ameriku, [m.h?2£d1;:7)
®gK VIXSM "Molodala gvardiia,” 1958, 191 p.

(Agriculture)
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YAKOVLEV, T,: GEQRUZ IN, V., red,; TROYANOVSKAYA, N,, tekhn.red.

(Lights of Sokolina Hill; brigades of Communist lador] Ogni gory

Sokolinoi: o brigadakh kommunisticheskogo truda. Moekva, Gos,

isd-vo polit,lit-ry, 1959. 30 p. (MIRA 12:4)
(Labor and laboring classes)
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KIREYEV, Aleksuondr Terent'yevich; %;HE Semen Yakovlevich; MARTISEIN,
V.V., red.: Bmoov' ‘.Po. t‘ ¥ Tt 4

gl SRAIEL

(A genoration's achievement] Podvig pokoleniis. Moskva, Izd-vo

®Znanie,® 1958, 22 p, (Vsesoiusznoe obshchsstvo po rasprostraneniiu

politichesidkh 1 nauchnykh snanii, Ser,9, no.3, Molodezhnaia),
(Raclamation of land) (MIRA 12:2)
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Fecuzyw, 5.4,

GBGUZIN, Ssmen WYAKWDV. Toviy Yekovlevich; KOSTIN, V., red,:
m“m. sy takhn.r‘d. ‘ . '

(Whaat the October Revolution gave the peasants] Chto dala Okt iadr'-
sknis revoliutsiia krest'ianam. Moskva, Uos. 12d-vo, 1957, 87 Pe
(Agriculture) (Poasantry) (MIRA 11:2)
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Rnorgy of miting of bimary metailic ayoslems Vs |
Geguain ond B. Ya. Fines Ll."bLt‘-’luh. Tust , Acad i
Uhr. 8.8.0., Kbas'Bov). J Abed. Naud S SN K0

1960).—The encrgles of mising in the systeins
, Bi-5b, Bi-Sa, snd Pb- Ui were detd froan
of fsdon and the heat capacity in the region of
sobld. Thest quantities wese measured by 4
betic calorimeter which permitted succemive
heat cape ity throughout the range fremn
wilid 10 liquid in & single trat, and at the sane time drtdd. the
hest of fusion. The exptl. compicte beat of fusion, Uy, wae
the sum of O, the heat consumed in beating the alloy in the ¢
liquid-plus region, aad (s, the heat uscd n the phase
change, Teo del. the sncrgy of miring it was aecessary to
know Oy e 8 function of enncn. (e was detd. from the ub-
served of heat capacity of the solid and liquwd
phases om conen.  From the eakd. values of Qs were detdd.”
td, the of mising in the liquid phaswe, and LY, the
energy of mizing in the solid phasc, on the assumption that
the ential energy of the soln. can be cuipressed es
N(Uaw/3X1 = @) + (Unn/d + Us(1 — @)}, where a is
the concn. and Uss and Upe are the petential encrgies of
like stoms. In the Pb-So system {§ = 1.0 X 10°1 erg!
mol. and (' = 1.3 X 10-*  In the Hi-Cd system (-
018 3 10-%. In the BiSb system U} = 0.27 X 10-and
Ul = 0.5 X 10°9; the latter value was aflccted by noa--
tquil. conditions.  In the Hi-8a system Ul = 0.58 X to-1
and U = 2,68 X 10-%3.  In the Pb-Bi system (o =11
X (0" and U} = +8 X 10°1,  These values predicted
liqukius and solilus lincs in goor] agreement with expt. ex-
cept for the solidus of the Bi-Sb system. The U} values
ugreed with nmﬂd shirt-ange order in liquid Pb-Sa
and 11180 but did not agree with that in Po.Bi alloys.  The

encrgy of miving detd alternatively from the *‘qump'’’ in
hest capucity during heating through the solidus anid liqui-
diae lines agreed well with the formey value in the Fb-5n and
14i-Sa systems hut not in the 11-Col system berause of non-
equil. conditions A. G Guy
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w!\qwﬂ»..od - Lead-Tin Alloys Oct 81
"Buergy of Mixing of Binary Metal Allo

Ys. 1. The
-leed-Tin System,"” Ya. Ye. Geguzin, B. Ya. Pines,
gg»agonw Inst, Acad Sci: Ulrainisn SSR , Khar'-

"Bwr Fiz Khim" Vol XXV, No 10, pp 1228-1238

With high-temp adiabatic calorimeter of new
design,detd temp dependence of 8p heat in tran-
sition of alloy from solid to liquid state and
..lﬂh mp. Data on heat effects under melting of
binary alloys showed that mp and sp heat in
region of sepn, detd energies of mixing in liquid

"\g--,g,»ggcﬂw

a&nd solid phases of Pb-Sn system. Sem occurred
1n equil under exptl-conditions. Constructed
oquil disgram-from emergies of mirxing of Fb and
Sa in liquid phase and s30lid soln. Findings
agreed with data from x-ray investigation of
1iquid alloy of eutectic conen.
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Alloys

bie - ti - lead,
Znargy of mixing of binary metallic alloys. L. Svstems bismuth - tin and bismuth -1

Zhure. fiz. khim. Yo. 2, 1952.

Y CRIY [ (4 .
Monthly List of Russian Accessions, Library of Congress, deptemuer 19524658, Uncl
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it diftusion dnd viscous Sow sintzring and ceedp) I N
powders. Yo B. i, L. O Magko,.
b% and 8. Ya, Pines (A M, U Te Univ., ¥.harkor).. .
Dotlady Abad. Nowk 5.5.5.2. 87, 571-80(1002). -t Fad
beens shown by P. (C.A. 41 8705) that the equil. ¢ou.a. of
vacancies, Co, 12 8 ta decreased by » cotuptessive,
stress, P, an amt., AC = (PB/AT)ICw where 8 Is the fattict’
elngs erefore & difference in va eoncn, Wou
evist Letween the cnd nod sides of & vod of Iength L and
radius R subjected to sirunitaneous tongitudinal tension, F'n
ard sidewise compressiot, Fi- A flow of vacuneics of atum3,
would rocur that would tause a rate of clongarion (1)
iAL/L) - D3 (Pr — F:)/&inﬂ) w (Py ~ Pyl wheee b
< the time. D fs the oif diffusion coefl., 2 is 2 cortain linear !
distance detg. the conen. gradient, and 9iso cocli, of Vi .
. cosity. An snnlogord relation between and D holds for’ L .
e obtalned on 40~ S

sintering of metal powders. Rxpt). da'a swer

* {0~ powder of electrotytic Cu and ot Ke reduced from e}
Pressing was done In & 1o 4.2 mm. in dlam. acd 7.5 me,|
up to 8 kg./sq. cm. were maintain 1.

und sintesing Ha was done at temps. of 900° (Cudaud 1100,
(fe). WAV/V)e — (av/V), - o tncreased lineatly with:
increasing makitained Vtusure. P, where Y is the vol.
The "'Laplace pressure’’ on the pore surfuc

, em. for Cu and 3.9 for Fe. The vistosity
cnt of pressure. The deduced yalues of seli-diffusion cocll.

were 1079 54, cra./sec. for Cu and 107 for Fe. Distortious
In the cryst, lattice of the powder caused these values to be
dence of viscosity the activa-

high. From the tanp. depen
© tion energy fof diffuston was caled. to be 30,00 cul./molel
_ fop Fennd 12,000 f0 C A.C. O

E H
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GB3UZIN, Ya, Ye., PINES, B. Ya. and SMUSHKOV, I.V.

e

nMicrotension in the Crystal Lattice and Calcining Metallic Powders®.
Uch, Zap, Khar'kovsk. Un-ta, T.49, Fise otd, Fiz.-Matem, Fak., Vol. 4, pp 111-117, 1953.

Studied structural changes during the calcining process by means
of X-ray analysis of samples of compressed powder of electrolytic copper
and of nickel powder. The samples were calcined at various temperatures for
various periods of time in a deoxygenated atmosrhere. Analysis indicate#
that at temperatures below 400° for copper and below 700° for nickel, microtension
is totally removed, and therefore these teaperatures have no offect on the
calcining process.  (RZhKhim, No 4, 1955)

50: Sum No 884, 9 Apr 1956
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VEQIWM beterodiffusion in beterogeneous peroud
boties. B Va. Dines and Yo. E. G giu, Zbr. Tekk.:
[IRLACRE NS

Fie. 75, K Ni wus sus-
rounded by @ wires of Cu (oe vice versa), the bundle was
jnwreted in s Cu tube and slightly drawa down to insure good
contact between the metals, investigated pairs were'
FeCu, Fe-Ni, and ApNi. The assembly was beated in H,
or In vacuum at 1040°% M apts show that the inner
Ni wire jacreascs in diam, and the Su wires decrease.  The
Cu. wires becoms porous. Cradually the whula smembly s,
baked together.  1f the centrad wite i1 Cu, the pores appess
in the center and the outer wires increase indiam. ThusCu
dilfuses tnto NI with o speed &t 1040° in vacuum of 1.3 X
109 +q. em/sec. and In 1 of 2.8% 10~ sq. em./sec,, but Nt
Aces not difftsaintaCu, The olreryed pocasity (s axplained
Ly an Increase in the numbes of vacancles nud considered:
ut u proof of the vecancy theory of diffusion. 1t ia siaowd
theoretkeally that the diffusing atoms will be thoss of the
 cemponent vith the lower lateat hest of evapn: 8. Fus

@
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L€ The kinoticy of the sintering of preased aietallic powders.’ . L
LB. Ya. Pines and Vi ¥, Geguzin., ZAur, Tekh. Fus. 23, | . -

 H78-A2(10533 ), ~-IANTIEARTITE OFMT. of cuntrictid were
. inade o sunplzs thiat had bern sintered stepwie to det the . .
> Q - relathat between sintering of pressed netal pondeis and ; '
[ U 5 b, }( al Cgime and terap. 1t was shoen that isthermal coateaction Lt

1 i the inftial stage nerensss lincarly with thoe L Por longer

D period of sbitering Wiz propostional ta ', The Kicties of
the sintertng procest are ceplaived 2 the Dasis of the distiors
thogs of the lattice. J. Rovtar Leagh S
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)ﬂA method of determlming the'teml ;rltuotde otf :pp{auna
] tiztutes of solid producis. )

('mlgsm&%% * i')&‘l‘%mlﬂs. and Va1 Gegnain
G ki-8eiie Umv. . Khatkov). wr. Pritled. im,
i = Appearance of i hqmvl pluiee, such as

a eutectic mixl .o can he obirved mi-tos mpmny by the

appeasance of “‘contact melting'® of 2 small picee of one

solid phase on o thin layer of the Znd vn a sun hle melting
block, - VUN. Bednardd

jo- l>'-s‘\
. ’m"(‘
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GEGUZIN, Ya. Ye., MAKHONAN, V.M., PINES, B.Ya.

"Taws Goverining the Sintering of Compact Metallic Powders ," Uch. zap. KhGU,
v. 48, ™. Fiz. otd., No. b, Kh. St. Univ. publication. /;’s~
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GEGUZIN, Ya.Ye., MARKON, L.0,, PINES, B.Ya.

TR
———

"Viscous Stream and Self-Diffusion (sintering and creep) in Crystalline
Bodies in Compact Metallic Powders,” Uch. zap. KhGU V. 48, Tr. Fiz. otd.,
NO. 4, Kh. St. Univ. publication. P

7. _‘)‘:51
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GEGUZIN, Ya.Ye,, KLIMOVITSKAYA, T.V.

. e e ———

"The Applicability of The Magnetic Method of Determining the Quantity of
the Residual Austenite in High-Carbon Steels," Uch. zap. KnGU, V. 48, Tr.
Fiz. otd., No. b, Kh. St. Univ. publicatio

Wy sosa,
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GEGUZIH, Ya.Yo. A
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"Sintering and Viscous Stream of Amorphous Bodies," Uch. zap. KhGU,
V. 48, Tr. Fiz. otd., Kh. St. Univ. Publication. /os o
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GEGUZIN, Ya,Ye., GAL'PERINA, L.I., PINES, B.Ys.,

Thermal Effects During the Sintering of Metallic Powders,” Uch. zap. KhGU,
V. 48, Tr. Fiz. otd., No. 4, Kh, State Univ. publication. /¢ s
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GEGUZIN, Ya.Ye., PINES, B.Ya., SMUSHKOV, I.V.

"Microstrains in a Crystal Lattice and the Sintering of Metallic Powders,"
Uch, zap. Kh(lU, V. 48, Tr, Fiz. otd., No. 4, Kh. St. Univ. publication, /74 3
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. Kbrmﬂwi oll gvzlcm:‘:l l‘?uk'; and d;'udn of motal
wders. L. 1. Oal'perina, YVa, E, Geguein, B. Ya, -
2, And 1. V. Sraushkov (A, B GOrXY-SttE Ut Khn';lgve;.'
Doklady Akad. Naud 5.5.5.R. 88, 205-3(1953)[Brutcher

: Translation No. 3088] —Changes in the stresses and distor-
‘tbn in metal powders as a result of annealing were studied

~ \by x-reys and sp.-heat rmeasurcments. The sp. hest was
detd. during heating at 3.0 to 3.8 degrees/s.ln. with o high-
: : terup. adinbatie calorimeter. A Cu compact made of 100-»
: powder with o porosity of 20% evolved 0.25 cal./g. with the
C J max. rate at 350°. powder with 35% porosit
" { evolved 11.28 cul./g. with the inax. at 278°. 10-20-4 bﬁ
o, { powder with 185, poroeity evolved 14.00 cal./g. with & 850°
ST ! max, Thirty-a I’e powder with 10% porosity evolved 12.00
+ eal./g. with a 830° ;nax. Thisrelease of encrgy corresponded
e > to decresses in stressen of the 2nd and Jrd kinds and was not
I * , caused by decrease in the susface ares of the potes. X-ray
. 7. . ' measurements were made on specimens 0.3 mm. in diam,
T S . and 3 mm. long pressed from 40-60-» clectrolytic Cu powder
" or from 10-20-p Ni powder. For Cu the clastic energy,
! estd, from line bresdth, decrensed from 4.2 X 101 cal./g.
‘ to neatly zero n >400 min. at 100°, 100 min. at 180°, 40
! min, at 200°, and 10 min. at 250°. If a diffusion process
+ caused {ne decrease in microstresses, the activation energy
- was 20,000 cal./mol., close to the 12,000 cal./mol. charac-
) . . * . teristic of the initial stage of diffusive sintering. Sinre the ;
o i ﬂ:ﬁo&lﬂteﬂu wg: g‘hnlmd at & low temp. they lgou!g luz |
i Uttle effect 0a tering process compared to the effect
¢ the Injtial energy of distortion, Distorted reglons in the
} iattic€ could ncrease the concn, of vacancics and decrease

? the activation energy l;x(_;eﬂdlﬂuﬂop: . A.G.Guy
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of amorchous bodies.  ¥a B (sgcyzyy, Doblady .
y Akad Rask 5 5.5 FCIALNKERE ekl theory ot

; (1046), that the wmechaniam of sintering of coystalling powders

, does ot differ exncntintly feom the mchantum of the merging of

 liquid deopa, was chieekedt with the ait of gliss capilturies.  Capil-

“tatles of ordinary sibcate glass were heuted to the “softening'! T
‘umpen(ute. und the “spostancous’ decrease of inney dlameter
S was noted.  The capillisies werr rotated during heating at 2 .
tpm; decteaw i dbarctes was uniform aloag the length
a., the vadins at any vie 4, bs cxpressed by dy e, ~loia¥, where .
i @, i original Fniins, ¢ is coefMeient of yiwosity, sl ¢ i coctheient I
of surdace tenslon. Experimental dats agrecd with the cquation. ’

. The sbave enation wis wad to detenmnine the viwosiy of the
glass by aistming that e < 10K ergs/om. b und that ¢ dixs aat /A;]

: depemd on the {eimpeinture. o the y st vatious temperaturres,

. the energy of activation wa found to be BB X 104 cal /mole, . -

| Fog u sphorkeal pore, 4 = 8e — {Jo/4n}; asaiming that all the

- pores, N, have e rame ariginal diametes, do. the volume vhange .
AV/V al the specimen {compressed poawder) can be rpresaed by D

ATV = AN NV (1- (8 —~Je/da )Y

- This cruetion shows good agrecment with the dilatometric curve . ' T
of the shrinkage of a pocous glass body (Ivensen, 1952) up o a
sintering period of § = 20 hr, which takes place foe na, = B X
¥, Smalt differences betwern  cxperimental and calculates -
curves for large periods s exphilned by gas presise within poru.l
. BZK [:
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*A Studp of Rnurteg of Comgresssd Mecal Powdsrs acd
/goaqaeu of FRAFD¥ Bom AL fidee. Yo, K. Gegatia sud
B. Yo Sokheceruky (Zhor. Tebda, Firidi, 1950 U6, (9)
613-16121 .——?n Russdsn). Tl frectional chinrges of vol,
;73;::’::3‘ d";lﬂtd!‘g o el m ekdres warn atndlid a- -
HPy Bfpasas o S0, 01 it a e
&‘i‘ﬂﬂ:} dm “’Aml:' . ted on the hacis of & recancy "",)
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Institution

Submitted

. (i.;’.!,i‘ll'\l' '[/,g.T/:-
USSR/Physics-Sintering FD-1226
Card 1/1 Pub. 153-10/22
Author : Geguzin. Ya, Ye,
B g e add e abieaid e d i
Title : Spheroidization of pores in porous bodies
Periodical : Zhur. tekh. fiz., 2k, 1622-1625, Sep 1954
Abstract : During experimental observation of spheroidization of pores in porous

btodies during sintering it was found that the contour of pores shift
toward the center and that centers of pores shift toward solid particles.
The collective recrystallization occurring during sintering produces ir-
regular contours tending to circles. Indebted to Prof. B. Ya. Pines.

Eight references including 3 foreign.

July 17, 1953
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Ot GuUZaN, Ya. .

USSR /Physics-Allcys, Diffusion FD-1227

Card 1/1 Pub, 153-11/22

Author : Geguzin, Ya, Ye. and Pek Yen-gin

Title : Microscopic study of mutual diffusion of metals in inhomogeneous porous
bodies

Periodical : Zhur. tekh, fiz., 24, 1626-1630, Sep 1954

Abstract : A model of porous materials was used for studying diffusion processes
occurring on contact surfaces between systems of Co-Ni, Co-Fe, Cu-Pt,
Co-Pt. The metal with lover evaporation heat was found to diffuse into
the other metal. Such diffusion produces porosity in the diffusing metal.
Indebted to Prof. B. Ya. Pines. Eight references including 4 foreign,

Institution @

Submitted ¢ June 17, 1953
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~Changéi In ielal wirfacen af high teniperatares. Yo
Geguzin gnd N. N. Orcharenko (A. M. Go. &il State Univ, ,%j
¢ Clarkov)., Dokady Akad. Nouk 5.5.5.R. 99, 34§ <
) (IOMZ.—A polycryst. Cu epecimen war curefully polished
, nnd thet heated In & vacuum (approz. 10~* mm. tHg). ond
i the peculiar surface chaniges were studied with a microscope
“and n microlnterferoracter. At RU-0507. the cryst. stafoce
I hecomes visibie on the metal, with each rrystal havicg a
stairlike fonmation.  The direction of the steps, their denth,
wid thelr width ¢iffer for difierent vtastals, bat are main-
7 taned in cach crystat,  The diffzremt faces uf the steps ere
N ()iﬂcrmﬂy oxidizable, und remain coust. wirhin the erystal, ('\
W, M, Sterrherg o \l/
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The {ntestacial te::tnon‘ut the boundary of o colid and o o
dl‘d\/ll: aid ] Y P i Gred NN TR el
“), T&‘l‘i‘-ﬁ-—u".# WRILT™ Dopands ATi] "Nk 1 hr (o o]
an R.OS.K.1655, B37-8(Itussian sumimmary, L9%-9). Tl capt [.““ )

demonstrates the “packing' of the Liguid on s owa sl
phitse, f.e. o viwal pooof is given thut oy <. o, ~ wr, where eu
13 the interfacial tension el 1he baundury salid-liguict, ¢, 1
the surfuace Lemsivg ou the bauadary sobid-vicunm. oq the
sutface (ension at the bsudary liguid-vacsum This waeg
demonsteated with the aidl of seedles A wienthol [ 0
were pliced nside a film of ligund | ]

Werner Jacob o

—
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GBAUZIN, Ya.Ye,

Hintory of the Section of Solid State Physics, Uch,zap.KHOU 60:81-
62 'SSe (MIRA 10:1)
(Knarkov University--History)

(Physics)

— T Y — -
bty nd 1 o ptipm e R SR AR
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M Dokl Akad. MNauk 581, Vat. (00, Mo 2, 295 4 (AR FRIITS
" I Russhin, Keghich translation ja: Atowsie Rveepy Pos poatt,
i

S (Mareel]) Fransl, ¥o. 612, 4 pps. (3DU0).
e 6 Studies of ditturion of Za from a-lrasy Ity Ca, 1he -
Y brags (s envichod ta bole snd the dystema ean tm repardes s
a cuprsaatueated solution of hules o the metl, lrom witiel,
the pliane cor 1eaponding to the holes rugt &0, Tlae ter o
ul the pasey Termed Lo the same adg that of a:mal) (oysiabe o
the ouetud 10 which they arlsn - in this case rubleal
JUPESSENEY- W Nt (AT
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| ?"'E Gegutin and "W, N ()«r‘ cernkn  Jeed Ak
' RIS ES T O, Trek Houd 1055 No ot Lk 13

Suglece conditions were ahesrvid aa prlodesd] [ut,’cr(u s
Cu rpecimens (¥0.6350 porl Tie sproimenty pare prtished { |
cither mechankally of ekctrulyticalty o @ bah catg
HEON (sp. gr. L. WZ for 15 min. a2 "W av  Tley were sedt
tegted (1o (U00T) b a high vacuon (1070 10 4 e Hg'
end the surface gtudizd motalicgraptlicaily and with mro
interfcoomicters.  Usder certzin rconditions the wurface be-
came tough  The step-like rougliiess can bie chiara ed
by the detn. of the drpih «d perindizety of the =
Evepn @l condensatton weee ective causcs o e wirfece
reughiealag. WM Sieralere
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USSR / Diffusion. Sintering.

Abs JOur : Ref Zhur - Fizika, No 4, 1957, No 93u5

Author :_ggggglzgn_XQ;Z;éi

Inst : axr 'kov University, USSR

Title : Investigation of the Sintering of Mixtures of Metal Powders.
The Copper-Nickel System. Isomer Powders.

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 3, 406-417

Abstract : Report on the results of an experimental investigation of
the time and temperature dependence of the linear shrinkage
of pressed specimens, obtained by pressing mixtures of appm-
ximately isomer powders of copper and nickel. The experimen-
tal results were interpreted with the aid of formuas obtai-
ned under the assumption that the observed linear shrinkage
ig o result of the summation of the shrinkages at the indi-
vidual contacts between neighboring powder particles. A con-

nection vas established between the kinetics of the process

: 1/2
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USSR / Diffusion. Sintering.

Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9345

Abstract : of linear shrinkage and the process of diffusion homogeniza-
tion of the mixtures. It is shown that at the early stage of
the sintering process, the mutual diffusion prevents the

shrinkage process, which is a result ofthe occurrence of dig-
fusion porosity.
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3/564/57/000/000/006/029 |
' Geguzin, Ya. Y. ' 4f g Aoy

' Nucleation and growth of negative crystals
(pores) from supersaturated solutions of

0. 7. .. - vacancies in a crystal lattice

) ._;i SOURCE: o Rost kristallov; doklady na Pervom soveshchanii i_
.| R v po rostu kristallov, 1956 g. ¥oscow, Isd-vo
v {f;' - : AN SSSR, 1957, 91-97 .
- . / ,f"'

- TEXT:  The author derives an expression for the radius of a
Co critical nucleust ' S o :

' ' o 3 .

» eo a”
e =L 20—, (4)
! A€ T ke

. and for fpe'wbrk‘ot ite tof@atio§}1gva’eolution with a given )

ST T :
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-~ Iinear dimensions of a critical nucleus. can bs estimated by
. extrapolating the experimental dependence I = ?(Jt) to =
-t = 0, Results obtainsd in this way are plotted. Using ex---
- perimental data on the magnitude of supersaturation in brass . !
. ;- during evaporation of zinc,:the author concludes that spontane~ | ..
©;1:, ous nucleation of negative orystals has little probability, A
... Negative cirystals whioch are;observed. are probably due to the
-# ¢ developmen't o:jmiorocracka.}ﬂrheregqre 5 figuree, S
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AUTHURS: Geguzin, Ya. Ye. end Ovcharenko, N. N. 126-3-3/34

TITLE:  Excess vacancies occurring in brass during evaporation of
zinc (in a system with & tyacancy source"%.
izbytochnykh vekansiyakh, voznikayushchikh v latuni
pri isparenii tsinka (v sisteme 8 njgtochnikom vakansiy").
PERIODICAL: "Fizika Metallov i Metellovedeniye" (Physics of Metals
and Metallurgy), 1957, o1.1v, No.5, PP. 5O0-406 (U.S.S.R.)
ABSTRACT: In this paper the authors aimed to follow experimentally
certain details of phenomena toking place in oné of the types
of specimnens with 8 "vacancy gource", nemely, in specimens
of an alloy from which the volatile component 1is remnoved.,
The selecti the desire to follow simultan-
eously the kin tion of the excess vacencies
and the kinetics 0 i from the specimen which can
be materialised most easily on specimens of an alloy which
does contain a yoletile component. Brass contvaining 30% zinc
was used for the jnvestigations in the form of 20 nm long,
4 mm dia., cylindrical specimens after preliminary stabilisetim
by anneaiing at 820 C. The tinme and temperature dependence
of the decrease in weignt and volume of a-brass specimens

was followed experimentally after removing the volatile
component, i.e. the zinc. On the basis of the obtained
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126-3~3/3l

Excess vacancies occurring in brass duriag evaporstion of
zinc (in a system with a "vacancy source"). (Cont.)

results of the time dependence of the changes in weight and
volume of specimens, thc relative quantities were evaluated
of the excess vacancies which coagulate in the pores and sre
removed from the specimen. On tne basis of metallogrephic
datea of the dimensional distribution of the pores as 8
function of the depth, assumptions ere mcde on the cheracter
of the distribution of the concentrations of excess vacancies.
A method is proposed for determining tae concentrations of
the vacancies according to given values of OP(t) end QV(E),
woere AP and AV are respectively the weignt and volume
of the vacancies and <, time. By means of this nethod the
concentration of vacancies in the tenperature range 800 to 900C
is evaluated and it is shown that,in specimens from which the

Card 2/2 yglatile component is removed, the concentrstion of vacant

nodes differs little from the equilibrium concentration.
Phere are 6 figures and 7 references, 5 of which are Slavic,

SUBMITTED: July 18, 1956.

ASSOCIATION: Kharkov State University imeni A. M. Gorky.
(Khar'kovskiy Gosudsrstvennyy Universitet imeni A.M. Gor'kogo)

AVAILABLE: libraxy of Congress
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AUTHOR: Geguzin, Ya, Ye, 126-5-3-19/31

e Tl L o o
TITLE: On the Excess Vacancies in Metals of Galvanic Origin
(Ob izbytochnykh vakansiyakh v metalle gal'vanicheskogo
proiskhozhdeniya)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol 5, Nr 3,
pp 536~544 (USSR)

ABSTRACT: The problem is considered of the excess vacancies in
metals of galvanic origin on the basis of kinetic data on
their coagulation and on the kineticc of volume
conpression (sintering) of porous powder presslings. The
process of formation of macroscopic pores during sintering
of a netal with a highly distorted crystal lattice was
investigated on copper of galvanic origin,precipitated
from an acidic bath onto a copper plate which was rubbed
by a finely dispersed graphite so as to enable easy
renoval of the deposited copper from the base, the current
dengsity was about 5A/dm<, To detect Lhe formation of
macroscgpic pores the specimens were annealed at 500, 700
and 9007°C for one hour in a vacuum furnace. Fig.l, p.538,
shows photos of the typical structures observed before and

7_aft:er annesling and they show clearly the fact that macro-

Cerd 1/Z¢copic pores form, The experimental data obtzined on the
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50V/120-58-6-30/32

AUTHORSg_ﬂ.eg&_-az Ya. ‘fem, and Obcharenko, N, N,

TITLE: Application of the Adsorption Pump in High-Temperature Metallo-
graphic Investigations (Ob ispol'zovanii adsorbtsionnogo
nasosa pri vysokotemperaturnykh metallograficheskikh
issledovaniyakh)

PERIODICA(\L: Pz)'ibory 1 tekhnika eksperimenta, 1958, Nr 6, pp 117-11i8
: USSR

ABSTRACT: fThe authors employed an adsorption pump for the outgassing
of the working chamber of a high-temperature metallographic
microscope; the pump was develcped and investigated in the
Cryogenic Laboratory of the Physics Engineering Institute of
the AS Ukaainian SSR," It 13 thought that the use '
of the pump in such’ investigations is very desirable, in viaw
of its characteristics; thus the operating region is known nc
be free from oil and mercury vapours, since the outgassing is
done without employing a liquiq; consequently, the pumping

: e increases with the increase of pressure
e, which is important at high temperatures
omponents can give off their occluded
gases. A microscope fitted with an adsorption pump is shown
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Application of the Adsorption Pump in High-Temperature Metallographic
Investigations

in Fig,1. In this, the working chamber 1 is in the form of
a cylinder having a volume of 1 litre. The pump is welded to
the bowtom of the chamber, and is in the form of a tube 2
having a length of 300 mm, and a diameter of 30 mm, The tube
contains a cylindrical grid having a diameter of 12 mm, The
space between the grid and the tube is filled with grains of
activatied carbon. The instrument is first evacuated by means
of a fore-vacuum pump, This pump is then switched off and the
tube of the adsorption pump is placed in a Dewar vessel con-
taining liquid nitrogen, In about five_minutes, the pressure
in the instrument is reduced to 5 x 10™° mm Hg. The paper
contains 1 figure and 2 Soviet references,

ASSOCIATION: Nauchno-issledovatel'skiy institut khimii KhGU
(Scientific Research Institute for Chemistry of the Khaﬂkov
State University)

SUBMITTED: December 21, 1957.
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GEGUZIN, Ya.Ya, [Hehuzin, IA.IR.]; OVCHARENKO, N.M.

Bffect of "impurities® on production of diffuse porosity., Ukr.
fiz.zhmr. 3 no.5:696-698 S-0 '58, (MIRA 12:2)

1. Khar'kovekiy gosudarstvennyy universitet 1 nauchno-1ssledovatel’-
skiy institut Khar'kovskogo gosudarstvennogo universiteta.
(Ionic crystals)
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50V/126-6-4~11/3h

-AUTHOR Gog\_min, Ya.Yeo.

TITIE: Investigation of Sintering of Metal Powders at Constant
Rate of Heating (Issledovaniye spekaniya metallichesidkn
poroshkov pripatoyaeny - skorosti nagreva)

FERIODICAL:Fizika metallov i metallovedeniye, 1958, Vol 6,
Nr 4, pp 650-656 (USSR)

ABSTRACT: Numerous attempts have been made in the recent years
to derive expressions that would adequately describe the
process of sintering (Re£.1-5) in terms of the linear
shrinkage of the sintered metal powders. However, the
laws postulated on the basis of assumedly isothermal
experimental curves were migleading since they did not

t changes that had occurred while the
gintered material was heated to the test temperaturs,
apart from the fact that some of the derived equations
contained constants which had no physical meaning.

It is well kmown that the diffusion coefficient is s
structure-sensitive characteristic and that the order
of its magnitude may be increased 2-4 times in the

presence of lattice defects. Since in the course of
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Investigation of Sintering of Metal Powders at Constant Rate of
Heating

heating to a given tesl tempe rature the number cI
lattice deffects is decreased, which in turn causes
variation of the diffusion coefficlent, ths results
of any investigation of a diffusion procsss cccurring
undier isothermal experimental conditions in & material
with a distorted crystal lattice will be affected Ly
the rate of heating. This fact is iijlustrated Ty the
results of experiments in which two identical mswa.
powder compacts were sintered isothermally at S€2°C
hawving attained this temperature a% two different rates
of heating (Fig.l): It 1s obvlous that the "iscthermal"
curves obtained in these two cases are described by
quite different kinetic equations. These corsiderations
have led the present author to belisve that the kinetics
of shrinkage during sintering ghould bs studisd-
continuously in the course of the whole of the Leating
cycle and since the way of varying the temperature, T,
with time, t, which is simplest and presents least

Card 2/7 experimental difficulty, corresponds to dT/dt = consi,
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Investigation of Sintering of Metal Povders at Constant Rate of
Heating
all Lests in the course of the precent jnyestigation
i e constant rates of Yeating.
The results o jch dilstometris
measurements were taken on pre ssed, copper powder
(particle size - 40 n) compacts (imitial porosity - $0%)
girtered in hydrogen at conssant rates of hreling
ranging from 5 to 0.059C/sec arve reprcduced o2 Fig.2 iz
f graphs showing tae time-dependence of uns
(AL/L(S of the specimensS. Each cf
responding to the lowest
ting) was characterised ty a defle ctien
point. One of the poesible causes of these deflecticn
points might have been a decrease of the numbter of
pores in the pressings. However, since it was found
that the temperature ab which they occurred did nob
depend on the ipitial porosity of pressings testeld
specially to check this point, it was consluded ths%
they were caused by a decrease of the tgativity' of
Card 3/7 the powder particles, & property whcse qua_itative
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Investigation of Siptering of Metal Powdezs at Constant Rate of
Heating

measure is the gelf-diffusion coefficient Dj. Yo geb
a clearer picture of the laws governing the investigated
phenomena, graphs of the tempe rature dependence of

Al/1p (Fig.4) and 4 AL /4T (Fig.5) were constructed.

The character of the Pelationship between the position
of the deflection points and the rate of cooling, ¥, is
shown clearly by the graphs on ¥Fig.5: With decreasing
w the maximum on these curves is shifted towards £he

higher temperature values. The fact #hat there ig no
maximum on the graph corresponding to w = 0.05°C/sec
jpdicates that in this casce deflection point is
situated above 1000°C. Om the basis of the well known
equation describing the kinetics of linear shrinkage
in sintered powder pressings (Eq.4) and graphs of the
i grapks of the

vYemp
coefficient D were a
that (i) Unlike the case
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50Y/126- 6-4-11/34

Investigation of Sintering of Metal Powders at Constant Rate of
Heating _

for which D~ FE” the effective self-diffusion
coefficient in the crystal lattlce of "active"
(01ectrolytic) powders is not a monotonic function of
the temperatule. (i1) The highar the rate of heating,
the higher walue of D is at€alned at any given

tempe rature. (1i1) with jncreasing w, the maximum on
curves D = ¢(T) < = const. is displaced towards the

{emperature values. 1t has been shown by Pines
(Ref.5,6) that a basic characteristie of the processes
associated with the rencyal of lattice defocts consists
of a temporary excess of wvacant laftice sites. ©Since,
according to the present views on the vacancy mechaniem
of self-diffusion, the seif-diffusion coefficients of
atoms, Dg, and vacancies, Dp, are conpected by &
relationship Da = & Do (Ref.9), where t = vacancy
concentravion, it 18 possible that one of the principal
causes of the comparatively high values of D in
Tgctive' powlers is the fact that the actual vacancy
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Investigation of Sintering of Metal Powders at Constant Rate of
' Heating

concentration, , is higher than the equilibrium
concentration, i . Prompted by these considerations,
the present author used the experimental data on the
kinetics of shrinkage during sintering to study the
degree of wacancy supersaturation of the lattice and
the kinetics of the process by which the equilibrium
concentration is attained. To this end, expressions
for the relative supersaturation of the lattice

8§/ §o = 1o © ) as a function of the rate of

heating w (Equ.9) and temperature T (Eq.10) were derived
arnd the appropriate graphs (Fig.7 and 8) constructed.
In agreement with the experimental results obtained by
the present author when studying the kinmetics of
coalescence of excess vacancies (Ref.7), the curves of
the temperature dependence of A /§, show that the higher
the rate of heating the higher 18 tge degree of super-
saturation at a given temperature and that for any given
w the relative supersaturation decreases with riairg
card 6/7 temperature. The results of the present investigation
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S0V/126-6-~4- 13 /34
Investigation of Sintering of Metal Powders at Constant Rate of
’ Heating

indicate that the vacancy concentration in sintered,
electrolytic copper powder pressings exceeds the )
equilibrium concentration even when slow rates of heating
(w = 0.05°C/Sec) are emplojed and femperatures néar the
melting point are reached. Similar conclusions were
reached by the present author acd his co-workers in
another investigation described elsewhere (Ref.3).

There are 8 figures and 10 Soviet references.

ASSOCIATION: Khar'kovskiy Gosudarstvennyy Universitet
(Fhar'kov State University)

SUBMITTED: 26th February 1957.
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SOV/126—6-5—10/43

AUTHOR: Geguzin, Ya.Ye.

TITLE: Investigation of Creep in Metals and Alloys (Iasledovaniye
kripa metallov i splavov) Part I1I. The Influence of Dis-
tortion Removal on the Ki i itial Stage of
Creep of Metals Having a b 3
(II. O vliyanil protsessa snyatiya iskazheniy na kinetik:

nechal'noytﬁtaiii kripa meballov s iskazhennoy kristalliche-

scgg_reshe oy . . A
PERIODICAL: izika Metallov 1 Metallovedenlye, 1958, Vol 6,

Nr 5, pp 825 - 831 (USSR)

ABSTRACT: In the case of small loads, the xinztics of creep can te

worked out from the speed of the ¢iffusion displacemei:’ of

atoms, as the activation eneTrgy of self-diffusion ané creep
coincide. Therefore, it can pe acsumed that the facltors
influencing the gself-diffusios °F metals also influence the
kinetics of creep. The conefficient of self-diffusion, Celng
extremely structure sensitive, shows up in minute changes
ozcurring in the crystal lattice. Tn the work describad in
this paper, the early stages of creep in copper having &
heavily distorted Jattice were studied with a view ©2
obtaining information about tiae kinetics of the healing of

cardl/? distortions. Experiments were carried out on plastically
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SOV/126«6u5-lO/43
Investigation of Creep in Metals and Alloge. Fart II. The
Influence of pistortion Removal on the Kinetics of the Initial Stage
of Creep of Metals Having 8 Distorted Crystel Lattice

deformed and electrolytic coappe. The research apparatis
ig shown digrammatically in Pigure L. The heating elenent
consists of a quartz tube around which nichrome wire is
wound and which is covered with ascestos. The tem erature
gradient glong the specimen lenpgth is ondy about 1°, which
ig achieved by vneven winding snd by a long copper tuoe
placed inside the quartz tubs. The elonpation of thre
gspecimen 1s reasured by meaas of the "amirror and scale”
method. A small iron ro¢, ~eiig the 1ca2, whick is free

to slide up and down inside & tegb-tube, is controiled by
a solenoid fixed at the cottem of the tcgh-3ube. The
specimers were plastic&llyvdaforued 0.5 am wire and thio
girip of electrolytic copre=- .All recsurenents were

carried out in a vacuum of 107¢ to ig’§ nmHg col. The

ds used (0.45 to 7 kg/cn<) were all below tre
creep 1limit. All experimenis were carried out at 8
constant heating rate. The effective toughness was worksd
ou- from the relationship:
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where p -~ specific load, w - rate of heating and
A]'.\/Lo - relative elongatior. On heating a lcaded epscinern,

the lattice of which is distorted, the relationship
AL /Lo = 9(T) begins to deviate at a certain temperature

from the usual "heat course" associated with heat expansiox.
Tnis deviation is due to creep. The first series of
experiments is concerned with an investigation of the
extent of deviatlion of the elorngation of the specimen from
the "heat course" and the dependence of the temperature

at which this deviation commences on the degree of lattice
distortion. The general nature of this relationship is

CIA-RDP86-00513R000514610010-3"
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SOV/126~6-5-10/43
Investigation of Creep in Metals and Alloys. Part II. The
Influence of Distortion Removal on the Kinetics of the Initial
Stage of Creep of Metals Having a Disvorted Crystal Lattice

illustrated by strain-time curvss for a powder metaliurgical
copper specimen (see Figurxe 2), in which the specimen was
tested after annealing at various temperatures. The higher
the annealing temperature, the higher the temperature at
which deviation from the njpeat course" commences on sub-~
sequent straining. Similar exveriments with a plastically
deforrmed ccpper specimen (ses= ctraip--temperature curves,
Figure 3) led to the following conclusions:
a) the elongation obtained in sadition to that due 12
heating 1is associated with creerl and is greatest for the
first heating, decreasing with ipcrease in the number of
subsequent heatings;
b) the temperature at which creep tecomesS evident increases
with repeated heating.
Further experiments were carried out with electrolytically
deposited copper in order to study the relationship between
the degree of lattice distortion and creep. By varying the
Card4/7 current density of deposition, different degrees of lattice
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SOV/126-6-5-10/43
Investigation of Creep in Metals and Alloys. I The
Influence of Distortion Removal on the Kinetics of the Initial
Stage of Crsep of Metals Having a Distorted Crystal Lattice

distortion are obtained, the latter increasing with
jnereasing current density. The results are represented
in the diagram, Figure 4, which confirm the fact that the
greater the distortions of the lattice the lower the
temperature at which creep commences and the greater the
degree of elongation. Electrolytically produced specimens
fail in high-temperature creep tests by intercrystalline
fracture. This is due to formation of vacancies which
reduce the cross-sectional area o the specimen. The
object of this second series of experiments was to study
the influence of the heating rate of deformed specimens on
elongation due to diffusion creep. The results obtained
sre given graphically in Figure 5 in which the curves show
that the relative elongation increases with decrease in
heating rate. From Figure 6, in which the effective
toughness is plotted against temperature, it can be seen
that as the heating rate up to a certain definite tvempera-
ture is increased, so the yield strength at that temperature
Card5/7 increases. The curves obtained for the kinetics of stepwise
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Investigation of Creep in Metals and Alloys. Part II. The
Influence of Distortion Removal on the Xinetics of the Tnitial
Stage of Creep of Metals Having a Distorted Crystal lLattice

heating with an isothermal soaking time at each step of
20 min (Figure 7) are similar to those described by Pines
et al (Figure 3). Besides, X-ray photographs were taken
of deformed and electrolytic copper specimens in order to
study the relation between rec-ystallisation and heating
temperature (Figure 8). By comparing these X-ray photo-
graphs with the creep curves, it is possible to conclude
that the collective recrystallisation taking place in a
deformed specimen during heating does not fully remove tke
ceuse responsible for the inmcrease in creep rate. This
csuse may be a network of cracks (Ref 12) present in
electrolytic metal, or develo»’ng in celormec metal. As
tre grains coarsen, the nicrocracks in the lattice nay ode
preserved and may cause an ircreased creep rate at tempea-
tures at which growth of recrystallised grains becomes
evident.
There are 8 figures and 12 references, 11 of which are
Card6/7 Soviet and 1 Englisk.
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franslation from: Refsrativnyy zhurnal, Metallurgiya, 1959, Nr 5, P 107 (USSR)

AUTHOR: _Geguzin, Ya.Ye,
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\

TITLE: On the Phenomenon of "Growth" in Sintering Intersoluble Metal
Powdars

PERIODICAL: Uch, zap. Khar'kovsk, un-t, 1958, Vol 98, Tr, Fiz. otd, fiz, -
matem, fak., Vol 7, pp 267 - 273

ABSTRACT: Experimental invesiigaticns were carried out into the temporary
dependence of the magnitude,of linear shrinkage in sgintering
pressed products of Qg}ﬂyg-gowdere and their 50% mixtures, Re-
sults of measurements wsre used tc calculate the magnitude of
"growth" on an A ~ B type contact. The dependence of this value E;
on the initial porosity of the pressed products 1s shown, The :
presence of "internal® free volume in ths porous pressed product
caused reduced "growth", which was dilatometrically measured. The
author analyzed the prcblem on the possible inhibition cf the
"growth" by a mixturs of interdiffusing metal powdars,

I B
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Geguzin, Ya. Ye. S0V/20-120-4-35/61
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On the Activation Energy of the Diffusion Creep of Metallic
Disordered Solid Substitute-Solutions (Ob energii aktivatsii
protsessa diffuzionnoy polzuchesti metallicheskikh neuporya-
dochennykh tverdykh rastvorov zameshcheniya)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 4,
pp. 819 - 822 (USSR)

ABSTRACT: The experimental data on the jrreversible deformation of metals
at high temperatures and stresses (1f the velocity of extension
is proportional to stress, £t~ P) can quite satisfactorily be
explained by the meochanism of diffusion. These conceptions base
upon the following idea: The macroscopically observed flow is
the consequence of a directed stream of vacancies which is due
to autodiffusion. This stream forms under the influence of the
gradient of the concentration of vacancies. There are 3 inde-
pendent methods of determining the activation energy of the
diffusion creep of disordered solid substitute solutions: a)
From the data on the temperature dependence of the coefficients
of the autodiffusion of the solution components in a solution

Card 1/3 of given concentration. b) From the heat of fusion of the
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On the Activation Energy of the Diffusion Creep of 507/20—120—4-36/67
Metallic Disordered Solid Substitute-Solutions

componentf*of the solution, and from the difference

quo - ui -~ uﬁI, which is determined from the diagram of
equilibria, uz reap. uiI denote the energy of mixing per

. particle in the liquid and solid phase respectively. c) By

: experiment from the temperature dependence of the velocity

of the diffusion creep of the disordered solid substitute-
solutions of given concentration. These 3 methods can be verified
on the basis of the example of the system Au ~ Ni. The
verification of the methods a) and b) is discussed in short.
Both methods lead to the same results. The authors also carried
out creep experiments with samples of the alloy Au - Ni (50 -
50 atom per cent) at 800, 860 and 920°. The activation energy
of the diffusion creep was found to be (45 4 2).103 cal/mol.
This experimental value agrees satisfactorily with the theoret-
ically computed ones. The authors finally give the theoretical
and experimental values of the activation energy of the
diffusion creep for the systems Cu - Ni and Pb - Sn. There are

1 figure, 1 table, and 15 references, 11 of which are Soviet.
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S0V/25-59-2-4/48

Geguzin Ya.Ye,, Candidate of Physico-Mathe-
maticaI Sciences (Xhar‘kov)

An Important Problem (Vazhnaya Problema)
Nauka i zhizn', 1959, Nr 2, p 11 (USSR)

The article concerns the Vsesoyuznoye nauch~
noye soveshchaniye po voprosam fiziki proch-
nosti (All-Union Scientific Conference on
Problems of the Physics of Solid Bodies),

held at the Khar'kov State University from
26 to 28 Nov 1958. The conference was at-—
tended by more than 200 scientists and en-
gineers of Moscow, Leningrad, Sverdlovsk,
Kiyev, Khar'kov, Kuybyshev and other Soviet
cities. The academician G.V.¥urdryumov,
who opened the conference, drew the atten-
tion of the audience to the fact that the
roblem of the physics of solid bodies
%neglected during the post-war years), is
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An Important Problem

now the focus of interest of many scienti-

fic research institutes.

This interest is

explained by the new tasks arising in con-
nection with the development of atomic en-
gineering, space flights and the urgent need
for materials which are highly stable within

a wide range of temperature.

One of the most

interesting problems discussed at the con-
ference was the problem of stability of solid

bodies under pressure.

A number of reports

were dedicated to this problem, which clearly
indicated that microscopic flaws in the solid
body considerably reduce its stability and

that the "lifetime" of the object under pres-
sure ‘'is also reduced by an increase of tempera-

ture.

On the whole, 45 reports were delivered

at this conference, which was attended by a
large number of young physicists.
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AUTHORS: Geguzin, Ya.Ye. and Shpunt, A.A, SOV/70-4-4-18/54

-TITLE: The Investigation of the Process of High~-temperature
Self-healing of Macro-defects on the Surfaces of Single
Crystals of Rock Salt

PERIODICAL: Kristallografiya, 1959, Vol 4, Nr &, pp 579-586 (USSR)

ABSTRACT: Details of the levelling of the surface of a single
crystal of NaCl which occurs at high temperatures (up to
790 °C) have been observed and described. Using micro-
scopic and interferometric methods the healing of
artificially produced defects in the form of grooves of
definite geometry has been observed. It is shown that

the process of self-healing of grooves proceeds with a
speed diminishing with time. It is found that the dis-
tortion of the crystal lattice promotes the acceleration
of the process of the high-temperature healing of the
defect. It is further shown that transport of material
in the gaseous phase substantially determines the kinetics
of the high-temperature healing of macroscopic surface
defects.

The grooves were made with a diamond pyramid from a micro-

Cardl/2 jardness tester. The angle between opposite faces was
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Material from the groove
side of it and g
8Y in the groove is made. The
grooves were plotted at intervals with
an interferometer. Acknowledgments are made to

V.I. Startsev. There are 9 figures and § references, of
which 6 are Soviet and 1 German, 1 English.
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(All-Union Scientific Research Institute for Chemical
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AUTHOR: Geguzin, Ya.Ye.

TITLE: Irvestigation of Creep of Metals and Alloys (Issledovaniye
kripa metallov i splavoy) III. The Effect of the Specific
Lcad on the Kinetics of the Initial Stage of Creep in Metals
With a Defective Crystal Lattice (III. O vliyanii velichiny
udel'noy nagruzki na kinetiku nachal'noy stadil kripa
metallov s 1skazhennoy kristallicheskoy reshetkoy)

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1959, Vol 7, Nr 1,
Pp 72-78 (USSR)

ABSTRACT: The experiments were carried out using the apparatus and
technique dessribed earlier by the author (Ref.3). In the
first series of tests the author studied diffusion creep of
copper samples with defective crystal lattice, to which he
applied different loads. On heating at the rate of 59C/min
diffusion creep of identical plastically deformed copper
samples was studied under loads of 3.25 and 5.75 kg/cm2.
The results obtalned are shown in the form of temperature
dependence of the extension per unit load (Pig.l) and

Card 1/3 viscosity (Fig.2). Similar experiments were made on copper
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With a Defective Crystal Lattice

semples of electrolytic origin.  The results are shown 1n
Figs.3 and 4: Figure 3 glves the time dependence of the
extension per unit load, and Fig.4 shows the extension, and
the extension per unit load as a function of the applied load.
In the second series of tosts the author studied diffusion
creep both under the conditions of uniform rise of temperature
and when temperature was hald constant for long periods. The
results for plastically deformed copper samples are shown in
Fig.5 in the form of dependence of sxtension on time. [Flgs.
6 and 7 show the time dependence of the extension per unit
load for copper samples of electrolytic origin. The results
obtained show that small loads; below the elastic limit,
produce healing of defects similar to healing produced by an
increase of temperature. This effect is due to a tranafmmatla
of dislocations, under an applied external load,; %o dislocatlons
of the type which are more easily healed by thermal fiuctua-
tions. Acknowledgments are made %o I.M. Lifshits and
M.I. Kaganov for thelr advice. There are 8 figures and

Card 2/3 8 references, of which 5 are Soviet and 3 English.
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SUTHORS: Geguzin, Ya. Ye, and Kudrik, V. I.

TITLE ¢ Investigation of the Creep of Metals and Alloys
(Issledovaniye kripa metallov i splavov).
4. Creep of lead-Base Alloys (Krip splavov na

svintsovoy osnove)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
19 235-242 (USSR)

ABSTRACT: The experimental apparatus used in this work differed
from the one described earlier (Ref 3) only by the fact
that suspension devices were provided for two threads
and with them two independent drums with mirrors. This
enabled the kinetics of creep of two specimens to be
observed simultaneously under jdentical corditions. Two
specimens of the same alloy were installed in the
apparatus, one specimen was thoroughly annealed and the
other plastically deformed, Metals cf the following
purity were used as basic materials: FPb = 99.994%;

Sn - 99,98%; Cd - 99,94%; Sb -~ 99,90%. The threads were

obtained by extruding the alloys through a steel die of

0.5 mm dia, Prior to testing the threads were given a
Ccard 1/6 homogenizing anneal for two hours (above the testing
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temperature). The formation of the threads of 0.5 mm
dia, was carried out by pressing them into ribbons of
0.1 mm thickness between two polished steel plates, The
test was carried out as follows: Up to the teuperature of
isothermal soakgng, the specimens were heated at a
constant rate 5°C/min, after which they were isothernally
soaked for %.5-4 hours. A specific load of approximately
3 kg/cm“ was applied to the specimens in the experiments,
i.e. a load which is considerably lower than the elastic
limit of the alloys in the temperature range at which the
tests were carried out (Ref 4), In order to be able to
calculate correctly the temperature behaviour (elongation
48 a result of thermal expansion on heating) from the
curve within the coordinates (/\ L/L )—t, experiments for
the deteruination of the relationshgp between
concentration and the coefficient of linear expansion
were carried out for all investigated alloys, using
nassive (3 mn dia)i thoroughly annealed specimens. As

a

Card 2/6 shown in the calculation, the relative error in the

determination of the viscosity =n was %.%. All the
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2

experiments were carried out in a vacuum of 10 ° to 10" 2mn

Hg col, The following alloys were investigated:
he Pb-Cd system Pb + 1 at.% Cd; Pb + 3.5 at® Cd;
)

Pb at.% Cd; Pb

+ at.% Cd;
"  Pb-Sn " Pb at.% Sn; Po +

+

+

20 at.% Sn;

Pb at.% Sn; Pb 25 at.,% Sn;
"  Pb-Sb " Pb at.% Sb; Pb 3.5 at.,% Sb;
Pb at,% Sb; Pb + 5 at.% Sb.

From each experiment two curves were obtained which
described the behaviour of a deformed and an undeformed
specimen, On each of these curves there vwas one
portion which corresponded to the heating period and
one corresponding to isothermal soaking. In Figs 1,2
and % typical experimental curves are shown which were
obtained in experiments with alloys belonging %o various
systems. In theso flgures the curves I refer to
unde formed and curves II to deformed specimens., The
curves obtained were also used for determination of the
dimension of the scale and the maznitude cf elongation
Card 3/6 due to creep associated with deformatiorn, Curve III
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(Figs 1,2 and 3), which describes this contribution,
btuined by graphic deduction from curves I and
11. endence of the toughness of &
specimen in equilibrium, a) on the true concentration and
5) on the relative concentration is showvm. In Fig 5 the
dependence of the toughness of a deformed specimen on
the relative co centration is shown. In Fig 6 the
dependence of . on the relative concentration is shown.
In Fig 7 the relatiopship A1/1_ = o(t) for a Pb(80%)~
Sn(20%) alloy ag 180°C is shown? 1 - undeformed specimen
annealed at 185 ¢ for two hours; 2 - after supplementary

annealing at 185 C for 5.5 hours; 5 - after supplementary
annealing at 190°C for one hour. In Fig 8 curves for the
dependence of tH on the relative concentration of the
solid solution are shown., In Fig 9 curves for the
dependence of b, on the true concentration of the solid
card 4/6 golution are shown, In Fig 10 the dependence of b, on the
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true concentration of the solid solution is shown,

As a result of their experiments, the authors have

arrived at the following conclusions:

1. As the alloy element content of the solid solution

increases, its deformation occurring during creep

is facilitated, i.e. the effective toughness decreases

whereas plastic deformation becomes more difficult,

€. From the investigated alloys it has been found

that the rate of creep of the solid solution alloy, the

lattice of which is in equilibrium or in quasi-

equilibrium, is determined not by the true concentration

of the alloy elements but by the degree of saturation

of the solid solution,

3. The results of creep experiments with plastically

deformed specimens are discussed on the basis of the

theory of exhaustion, which occurs during dislocation

creep. It has been found that, for the same degree of

deformation, dislocation regions with a lower

activation energy for the healing process appear in the
Card 5/6 iavestigated solutions as the concentration of the
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solvent element increases.
There are 10 figures and B references, 5 of which are

Soviet, 3 English.
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Investigation of Q;ggﬁ?;f Metals end Alloys. Se (1ssledov-

eniye kripa meteallov 1 splavov. 5.) Larly Stege of Creep
in Plastically Deformed Filsments of prd-sn ¥l Alloy
(Rennysys stadiya krips pluaticbeski doformirovannykh
nitey splavs pPb-=-Sn) [

PERIODICAL: Fizike metallov 1 motnllovodeniyo, Vol 7, Nr 3, PP 367 -
37l (UssR) - 1414

ABSTRACT: The present work was cerried out with the ailm of sccurately
checking the jpterrelation between the kinetics of healing
of distortions k of the initiel stage of creep
in three substitutions ns. The object for in-
yostigation wes & solutl (25 at.®) and load (75 ats).
such & concentration of tin lose to the 1imiting comcen-
tration of the «-solution ot eutectio temperature, and hence

(Ref.2) thet all effects associsted with

the influence of deformation on creep will be shown VvVery
clearly. The semo method for making the specimens and
carrying out messurements was used as by Geguzin ot alla L}/

Card 1/8 (Ref.2). Two series of experiments were earried out.

</
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Investigation of Creep of Metals and Alloys. b5 Early Stage of
Creep in Plastically Deformed Filaments of Pb--Sn Alloy.

The experiments of the first serlies were carried out with
the aim of £inding the influence of the extent of initial
distortion of the crystallino 1attice of the solid solutlon
on the kinetics of the early creep stage- The specimen
was first plastically deformed. The experiments were
carried out st 8 constant heatlng rate (Ref.3) (wg = 7°/min)
As can be. seen from Fig.l the hesling of a portion o¥ the
distortions taking place on heating causes creep to set in
at higheT temperatures and leads to smaller elongations of
tre speclmen. The specimens were prepared as follows.
Filasments of the alloy, obtained by drawing through & steel
dle of 0.3 mm diameter, Were thoroughly ennealed at 190°C
for two hours, after which they were compreasod to different
degrees between polished steel plates. Measurements were
carried out on specimens paving the shape of strip of
tnicknessess 0,18 ma (Aa = 0.12 mm); 0.13 mm (Dd = 0.17 mm)
and 0,09 zm (ha = 0.21 pm). The e10ng tion was studled,
card 2/6 both at constant neating rate Wg = 5%/min (F1g.2) andLP///
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-y
at \ LoRud )

differentiating these curves. The dependence of x on T

4n the form of graphs 1ln X = ¢ (T) in Fig.6.
investigations the authors have

nclusionst-

(1) The f a solid solntlon depends

essentially on o of distortionftof the crystal

lattice o the specimen.

(2) The oreep of a specimen with distorted lattice under

1sothermal experimental conditions is accompanied by

healing of the aistortions. In specimens with a given

degree of initial lattice distortion the healing prooceas

1s accomplished the later and the quasi equilibrium

condition setting in is the further removed from equilibrium,

the greater the initial deformation of the specimen.

The velue of 1s found graphically by
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(3) Experiments in which creep of specimens with a distorted
crystal lattice, at verious heating rates, waes investigated
have shown that the kinetics of distortion-removal from a
solid solution 1s qualitatively analogous to the one observed
eariier in distorted metallic powders (Ref.3, 4). The
partiocular characteristic of this kinetiocs conslats in the
fact that the effective kinetic coefficient (in this case
the effective coefficient of yleld strength) 1s not a
constant functlon of temperature. The non-constant nature
of the dependence of the effective kinetic coefficlent om
temperature mey be the result of the fact that the creep of
an alloy 1s determined by essentially different mechanisms
in various temperature ranges: by & dislocation mechanisa
at low temperatures and by a diffusion mechanism in a
tenperature range at which healing of dislocated regions 1is

essentially accompliahed.
There are 6 figures and 6 references, of which 4 sre Soviet

Carxd 5/6 and 2 English. u/

Fhnoae s5e L, o 11 o105
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AUTHOR: G_e__gu_zix_\_._lq,.Yq.‘

\
TITLE! Investigation of Creep of Metals and Alloys.
6. Diffusion Creep of Binary Substitutional Solid Solutions

Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4,

pp 572-585 (USSR)

ABSTRACT: According to the contemporary views on the mechanism

of diffusion creep of crystalline substances (Ref 1,2,3,
5) the change of the shape of a body in creep is
determined essentially by the coefficient of self-

diffusion of the vacant lattice sites and, in the case

of pure metals, this has been contirmed experimentally
(Ref 5.6,7.12). The theory of diffusion creep has been
formulated for pure metals, i.e. for single-phase
crystalline systems consisting of atoms of one element
and lattice vacancies and it was the aim of the present
author to apply these concepts to disordered solid
substitutional solutions, i.e. to singlc-phase,
2-.component, crystalline systems consisting of two
types of atoms and lattice vacancies. In his attempt to
interpret the obtained experimental data on the

Card 1/12 t.emperature dependence of diffusion viscosity of the

PERIODICAL:
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.Invustigation of Creep of Metals and Alloys. 6. Diffusion Creep
of Binary Subutitutional Solid Solutions

solutions, the author assumed that the deformation
in creep, in this case is associated (like in pure
metals) with a continuous flow of vacancies, and that
the gradient of the vacancy concentration by which this
flow is determined is a result ot the action of
exteornally applied load. To determine whether, and to
what extent, the creep characteristics are relatod to
the type of the equilibrium diagram of the metallic
system (or rather to the physical constants detormining
the form of the equilibrium dingram). the author studied
experimentally the concentration and temperature
dependence of the diffusion viscosity of three systems?
copper - nickel (complete solid solubility);
gold - nickel (the same as before but with a minimum on
the liquidus and solidus curves) and jead - tin (partial
solid solubility with an eutectic). 1In the first part of
his work, the author derives semi-empirical expressions
for the concentration and temperature dependence of the
viscosity coefficient of a solid solution. He starts by
Card 2,12 pointing out that change of entropy. ps, on melting is the
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Investigation of Creep of Metals and Alloys. 6. Diffusion Creep
of Binary Subutitutional solid Solutions

same for all metals and substitutional solid solutions

and that it 1is independent from concentration (Ref 8 and
9). Taking into account the latter fact, he then
introduces a concept of fictitious" melting point of an
alloy constituting a substitutional solid solution.
This magnitude can be determined fromw Eq (1) from which
Eq (2) is obtained. 1In these expressions Tglc) -
nfictitious” melting point of the solutionj ¢ ~ its
concentration; TS(O) - melting point of the solvent
metal; Q(0) - the jatent heat of fusion of the solvent
metal; Qxlc) - nconfiguration" heat of fusion of the
asolution with concentration ¢} As - change of entropy
on melting of the solvent metal. BY using the known
\Ref 18) formula for Qx, an expression is derived
{Equation 3) for the concentration dependence of Tslce),
in which u}l and ull are the displacement energies in
liquid and solid phases, respectively} Qa and QB - latent
heats of melting of pure metals A and Bj N - number of
particles. After drawing attention to the fact that the

Card 3/12 produce ¥ = ’Db (j - concentration of vacant lattice
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investigation of Creep of Metals and Alloys. 6. Diffusion Creep
of Hinary substitutional Solid Solutions

sjtes) at temperature corresponding to the "fictitious"

melting point does not depend on the concentration of the
solid substitutional solution and is determined only by
the type of the crystal structure, the author points
out that the activation energy of the process of viscous
flow, ©, and the nfictitious"” melting point, Tgs of a
disordered solid solution are related in the same way
as in the case of pure metals, i.¢. according to Eq (4),
which in combination with Eq (3) becomes Eq (5). As to
the relationship between the partial coefficients of
gself-diffusion, Di(c),and pglc), of the components of a
tinary disordered solution, and the coecfficient of self-
diffusion of vacancies, pf, it is described by Eq (6),
where i and ¢ are the concentrations of vacancies and
atoms of component B, respectively. The concentration
dependence of the calculated values of y(c) =-ng(c) for
the gold-nickel system at 800, 850, 900 and 950°C is
{llustrated in Fig 1, Curves reproduced in Fig 1 were
used for plotting graphs of the relationship 1Iny versus
(1/T - 1/Tg), where Tgl(c) - the vfictitious! melting

Card 4/12 point at a given concentration. The values of y(c) for
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gome gold-nickel alloys at tneir nfictitious” melting
points, calculated from these graphs, are given in
cTable 1. Those data confirm that y(c) at T = Tg 18
yractically indcpendent from concentration. The
validity of Egq (5) can be checked also with the aid

ata on self-diffusion in the gold—nickel system.
on the assumption that, in analogy to pure metals,
diffusion creep in disordered solid solutions can be
described as a continuous flow of vacancies, the
magnitude ;Dg in the formula describing the relation-
ship between the viscosity coefficient and the
coefficient of self-diffusion of vacancies (Eq 7) can be
substituted from Eq (6) so that Eq (8) is obtained.
(In Eq (7) and (8), &6 ~ lattice parameter; R, L -
the characteristic linear dimensions of the testpiece.)
gince the viscosity coefficient and activation energy
are related by Eq (9) it is possible to find @ (c)
from the slope of the straight lines in coordinates

8 S
Card 5/12 In Dp = DT(l -c) _ % The concentration dependence
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Investigation of Creep of Metals and Alloys. 6. Diffusion Creep
of Binary Substitutional solid Solutions

of ©(c) determined in this way is shown in rig 2
(continuous curve representing the results of
calculation according to Eq (8) and (9)3 broken curve
the results of calculations with the aid

The curve in Fig 2 can be compared with the
data obtained from Eq(5) by studying the magnitude of
deviation of the curve © = o(c) from the straight line
connecting the values of the activation energy of the
viscous flow of the components of the solution.
According to Ea (5), this magnitude is determined by
the relationship

L(c) = 228 N(ul - ubhe(d - e)

The concentration dependence L(c) obtained Ly graphical
method from curve o(c) in the form of a straight line °
which corresponds to the additivity law, and the curve
L(c) calculated from Eq (5), arc shown in Fig 2. For
plotting the curve L(c) the following values were taken
card 6712 for the magnitudes appearing in the Equation:
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AS = 2.3 cal/g’C; Du = 1.2 X 10"}l erg/particle.
Comparison of the theoretical and experimental curves
L.(c) indicates that the rclationship described by
Eq (5) holds for the solid Au-Ni solution. Taking this
into consideration. it is possible to obtain an _
axpression which describes the concentration dependence
of the diffusion coefficient during diffusion creep in
binary solid solutions. From Eq (7)» (9) and (3) and
taking into account the independence of the magnitude
§op from concentration (at T = T4)s Eq (10) is obtained.
The formulae for p and @ appearing in this equation are
given immediately below it. Finally it is shown that
the effect of an alloying addition on the variation of
resistance of the solution to diffusion creep depends
on the concentration of the solutiomn. in this sense
the effect of the alloying addition can be characterised
by the coefficient of hardening a(e) determined by
gq (15), or Ed (16) derived from Eq (15) and (10). In
, the second part of the present papers the results of the
Card 7/12 experimental work are reported. The crecp tests were
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