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iranstonuations in eubectic alloys copper-aluminum. -0
VL. P. L. Gruzin snd G. Kurdyumov. J. lech .
PY LI Phys. (UrsS-SIRY) 10, 10808 (11940) .-~ The transfonna- -0
s tion 3’ — 8, in heated eutectic Cu-Al alloys was investi- Y
o0 Y gated by the method of Sykes (measurement of true spe- i
'Y X1 cific beat). The thermal-capacity curves, ohtained b : i‘..
i the alloys with the concns. of Al from 11.85 to 12947, Cl.o®
o s \how 8 mas. corresponding to the ahsorption of heat i !
'Y 14 i the ' - 3, transformation point. The measured energy @
S of transformation was 4,2-4.5cal./g.  The trandormation l{ 00
o0l H 8’ — B, covers the temp. interval analogous to that in the _:g
PY X I ranslormation of stecls. (The width of the interval {«ic00®
reaches 100°.) The energy of eutectic transformation tei= P
o0y .. avy — 8 was found to be 8 cal./g. vil. G. Kurd{umov ‘;‘
eov| . b and V. Miretskil. [bid. 1685-90.—For the invest gation A X J
b 38 ts 8 trausiormation of solid soins. in Cu-Al alloys. “lcee®
o0 a ographic method was developed permitting making )
Fie photographs in s few sec The beating and cooling proc- siro®
. esses in the monocryst. contg. 12.4,13.7and 13.00% - o0
L) Al were photographed. This permitted direct observa- P
sl tionolmuctm-lcm:umrsoondinuomca:—.a.:z; 500
ik o’ transformation, and study of the phenomena of reversi- 1200
LI Dility and temp. hysteresis for the 8, == 8” transformation. !
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. ) FRGCAAME AND PRCPEBTAL muen
[ s o= Thermal effects is the high-temperatute sameslisg of
s ? CA basdened stesl. K. A, Abcamovich, I L. .Grugin, G. V. a -0
Kurdysmov and K. [. Entin. J. Tk, PAys. (1.8 8. Ry o0

o0 *, 11, 08 0 (1141).-- fu order to collect eapil. data on the

e cugltition of Fe ami casbides in trovstite atud subite, beat
|, pacities were detd. and their changrs on hrating uf steels
! which were aupesled after hardening at 375", and of colil-
i deformed steels. In the range 100-700° the beat capecity
of cold-worked steels does not differ from that of the hest-
treated steels.  On beating haydened stecls that wete pre-
vivusly snnealed at 375°, there was found a thertnal effict
at the vange of SR 6007, the magnitude of which is a1 ¢
cal g Several explanations for thin effevt are presented.
G, M. Kowdapall
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"The Influence of Carbon on the Self-Diffusion of
Iron," P. L. Gruzin, Yu. V. Kornev, G. V. Kurdyumov,
Corr Mem, Acad Sci USSR, Inst of Metal Sci and Phys
of Metals, Cen Sci Res Inst of Ferrous Metallurgy

"Dok Ak Nauk SSSR” Vol ILXXX, No 1, pp L49-51

Preliminary date touching cn the influence of carbon.

on the self-diffusion of gamma-iron was obtalned
Auring investigations of the self-diffusion of pure
iron. It was shown that the addn of carbon strongly
influences the parameters governing the self-diffu-
sion of iron. Current article subjects this problem

221Ths

to a special study. Concludes that the addn of car-

bon in iron decreases the energy of the bond of the
austenite lattice. Submitted 12 July 51.

GRUZIN, P. L.
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CRUZIN, ©. L.
"Using Artificial Radioactive Indicators for Studylng [if€usion and

Self-Diffusion Processes in Alloys: Selh Diffusion of Cobalt," Dokl, AN SS3R,
86, No.2, 1952
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- ‘ i . The Use of N s for the Study of
3. ef He Trou i Stae i Dittusion and, H-D oys.  Sell-Ditfusion in y
gt Feb | . Vlron,  L_L.Cruzi {Izeeativa Akademit Nouk S.S.S.R..
doast e q 5/ i Otdelenie=Tekhpiicheskikh Nuauk, 1963, {3), 383-302). {In
A t Russisn]. A method of dotormining coeflicionts of diffusion
Lavvobiod {and self-difusion, bused on the uso of radinctive bastopees.
{ which can bo used for any solid suitnble for mechanical work-
iing is described,  Moro oxact 1pgyts were obtained when
i using y-rudintiog isotopes. Tho tumpornture dependonce of
| the cocHiciont of sclf-diffusion of y irou in the $60-1260" C.
{ range was dotermined.--v, @,
D o
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P, L. NRUZIN ~
*_+The Infuence of Cackon on the §qlt-Ditfusior in the
/I:on-mckel 8 t, P ;.J( s;n nne ;.

(Doklady” Akn: it Nayl-BFER e 0058, 93, (h), B00-812),
{In Humian). The influnnee ol carhon on tho self-diffusion
of Iron in Fe-NI alloya wia atudind, uning raddionstive 1oy, in
tho tempernture ranges 8601300 v, and 1060-1330° C. for
alloys eontaining 20% and 26, of nivkel rerpretively, ‘Uhe
time of diffusion heating wis wuch that the dilfusion layer
was 40-50 times thicker thinn the cloctropluted layor of nulio.

Journal of the Iron and Steel Inst. active iron, Tho dependones of the rocllicicnts of eelf.
J 104/ diffusion of iron on the enrhon content of the iron-nirkol alloyn
vne Lz are represented by the formulm : (1) for nlloys containing 209,
Netallosraphy of nickel :
D TN o
Fe-Ni-0 i ’

.nnd {2) for alloya ~ontaining 25}, of nickel
0000 - Kmp

SRR T

DPe-NI-C = T1-10
where p is the carbon content in nL.-%, It a g8 constunt, nud |
T the temperature (° K.) Itis concluded that earhon lowers .
the hond encrgy of atoms in solid nolutions of iron and nickel.
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GRUZIN, P,L.; KUZNETSOV, Ye,V,; EURDYUMOV, G.V., akademik,

et Sl s
e NN X 1

Effect of intra-gramular structure of auastenite on the autodiffusion
of iron, Dokl.AN SSSR 93 no,6:1021-1023 D '53, (MLRA 6:12)

1. Inatitut metallovedeniya i fisiki metallov TsNIXIChM.
(Iron-~Metallography) (&ustenite)
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: ; etermination of diffucion coefficlents in solld KW
' %ihe method of sadipactive fsatopes.  P. L. Gruzinvud D, B,
1 M gLitvin. Doklady T NOUR So3.0.R: M, LTI S
Ao . 48, 1223¢.~The methud was based on the fuct that -
; cles are more strongly absorbed than y-rays, and. there- .
! ore the relative intensities of the 2 radiations changed asa .
: layer of radioactive isotopes diffused into, the body of a* -
. specimen. ‘The method was tested n tech, Fe by using
' (?:‘:as the diffusing substance.  Fe npccimens 3 X 12 X 25
: mni. were homogenized at 1030-1260° and then covered; -
' with a 1-u layer of radioactive Cn, Counts were: made.
_hefore nad after diffusion with and without u  l-mm. .
. Al filter, The diffusion anneal was doue in a guartz’
. ' tube evacuated to 10t mm. Hg and with tempa. soutrolled’
. . to 3:5°. The back side was cleaned after diffusion te avoid,
i surface-diffusion effects. Data were obtaiued for 4-Feat 3
! : temps. in the range 1100-1200° und for a-Fe at f temps. iffe.
: the runge 700-900°. The D valuds were: Da = 0 exp.’ .
(—-54,000/RT); D, = 300 exp. (~87,000/RT). ;These .
agreed only moderately well with the resuits of a sectioning -
method. The present method had shortcomings, but it had .
such advantages as heing independent of partial loss of the'

i A.G

i radioactive substance. A G Gay - ; g . Q .
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. - *Diffasion of Cotalt, Oiromium, and o 1o Iron jodi’

; ‘ _P. L, (DoElady Akad, Noug BH.6.K., 1954, Coa : : : -
' st : ~Ruseian), The temapi-depondence - B : -
; : of .the diffuslon coefl,, D, of Co, Cr, .and Wiiin a and : ’ -
Ch : . of tech.'Fo (0-08% C) and stetd of eutentnld compn.:
0-8295.C) was stu in ‘the range 700°-125(7 €. by ithe
method of radioactive tiotopea. (uaing Co%?, Cr2%; W), ™. The
log D ngﬁmt /T corves for tech. Fo showed o hreak in the : : .
1000°-1100° C. range, in the j-phase feld. Theiincreasy of S . )
.the diffusion rate in sustenite below 1050° C; whi expliilied: = :
* by the complex structure_of the austenito grnine {at thal i
- tamp.), in which the grain boundarige of cryutnls of the
“tranaformed ferrite, pestlite, and ferrito-poarkite mixtury sre :
still discemible, * The diffusion parametors D, fiind Q in ‘the . : .
o, - equation D = Dy yeere caloulnted for Co, C¥, and W in L i . SR
. the ferrito of tech. Fo and in the dustenite of teoh: Fe and stoal, : -
‘ : The diffusion, activation energy of Co, Cr, and Y, in austerite
i was.much Jower for steel than for tech. Fe, indlunfi thas ithe L : o
: ’ presence of dissolved G lpononeid the bonds betiegin the atdmy. . : o S
! of these ¢2ments In tho austonite laftice.. Tho. differaticess - : : : {
i : ’ : between D for Co, Cr, and W in’ austenito ware small;i In - : : R <
i . ) ferrite the tuts of diffusion of Co was 10-20 timus that of (Cr; . : o
4 . with W ocoupying an intermediate poaition.—& K. E. - :

Rl Plugniog PRI TR ]
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USSR/ Physics - Technical nhysics
Card 1/1  Pub, 22 - 16/40

Authors ¢ Gruzin, P, L,; Noskov, B, M,; and Shirokov, V., I.
T EMHTORRSE B S < e

Title ¢ Effect of Mn on the self-diffusion of Fe

Periodical 3 Dok, AN SSSR 99/2, 247-250, Nov 11, 195,

Abgtract ! Eight Fe-Mn alloys were investigated to determine the effect of Mn on the self-
' diffusion of the Fe in austenite. The thermal dependence of the self-diffusim

coefficients of Fe in the gamma-phase of Fe-lin alloys was investigated by the
method of radicactive indicators through the utilization of the artificially-
radioactive Fe59 isotope. The self-diffusion coefficients were calculated on
the basis of data obtained by measuring the intemral radioactivity of the sam-
ple, It was found that the bond between the atoms of the basic alloy during
the addition of the second element increases. The energy of activation of Fe
self-diffusion at an Mn content of 8% was established as greater than the acti
vation energy of pure iron self-diffusion. Seven references; 6-USSR and 1-
USA (1938-1954). Tables; graphs.

Institution : Central Scientific Research Institute of Ferrous Metals, Inst}}fblﬁa of Metallur-

gy and Physics and State University, Institute of C emistry,
Presented by: Academician G. V. Kudryumov, June 5, 1954

13 EHE%e, 51 WD i)
LIS 1§
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VINTAYXIN, Yo.Z.; GRUZIN, Poleskgnd.fiz.-mat.nauk; KLYACEKO, Yu,A.,prof., doktor '
khin.nauk; SHOTOV, A.P.

Alloy phase analysis by the method of radioactive tracera. Probl,

maetalloved. i fiz. met. no.k:269-276 '595. (MIRA 11:4)
(Alloys--Metallography) (Radioisotoves--Industrial annlications)
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GRU:IN, P.L.,kand.fiz.-mat.nauk
Cobalt, chromium, and tungsten diffusion in iron and steel, Probl,
netalloved. 1 fiz. met. no.4:475-485 ‘'s55, (MIRA 11:4)
(Diffusion) (Iron alloys)
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Ussz/Crystals. B-5

Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18298

Author : P.L. Gruzin, D.F. Litvin.

Title : To The Questlon of Diffusion Study by the Method of
Radicactive Isotopes.

Orig Pub : Problemy metalloved. i fiz. metallov, sb. L4, 1955, 486-
Ly3.

Abstract : A variant of the absorption nethod of radiometric analy-

sis was developed. At the measurement of the sample acti-
vity before and after the diffusion annealing, the ratio
of the intensities of B - and ¥ - components of radiation
in case of mixed radiators, or the ratio of the intensi-
ties of two P spectrum parts in case of pure pP- radiators
ls determined by this method. The solution of the dirfu-
sion equations is modified in order to apply them to
this method. The relative error of the determination of
the diffusion factor is 25%. The experiments were succes-
sful
Card 1/2 - 64 -
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Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18298

in reducing the error to from 10 to 15%.

The sensitivity of this method is greater than that of
other modifications of the absorption method. The use
of this method in the region of low temperatures is the
most rational. fThe diffusion factor of Co in Fe deter-
mined by this method agrees well with data obtained

with other methods.
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_GRUZ I’I‘Fl":ml_’v.‘laﬁ.’..l‘@und.fiz.-mat.nauk; KUZNETSOV, Ye,V.; KURDYUMOV, G.V.,skademik
Effect of the intergranular structure of austenite on the self-
diffusion of iron. Probl. metalloved. i fiz. mat, no.l:49L.4g7 ¥55.

(Diffusion) (Iron alloys--Metallography) (MIRA 11:4)
(Austenite)
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GRHEEg.‘P-L.,kand.fiz.-mat.nauk; NOSKOV, B.M.,kand.fiz.-mat,nauk; SHIROKOV,
i V.I.,kand.fiz.-mat,nauk.

Effect of manganese on the self-diffusion of iron. Probl. metalloved.
i fiz. net, no.b4:503-508 's5,. (MIRA 1]1:4)
(Diffusion) (Iron) (Mangnnese)

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2"



R000617120020-2

. 13 it

"APPROVED FOR RELEASE: 08/10/ 200» CIA-RDP8§-Q_0513

L UERTET S R S ] T TRIRRE

i

P Ay,

R IAZ upon the ablf. &y i :
S -Gt ‘E‘L%ﬂ Akl NoRa S TFTENT. Ao ERE IR
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L : No. %44(!—)—:1: gc::ﬂgu?{;q)o}‘;%;fa{;ﬁkgsjngi Ii i’li‘C(n)ixk"fl}."m rltayd 5
contg.: e Bel2) O 7,08, ()N 10, (I NI 7.8 (5 L
Ni 30.17, (0] Cr .85, Ni 26 38 (Sr) 18,1, Ni 05,03, (3
Fe 0.8, and () Feldn, Tidmey, wersdetd. ne li()ﬂw}.‘iﬁp" :
hy the methad of integral, resistuss {ef, Cod, &%, 2Uionds :
means of the yactivity of Cen, The allopy nfter bitlag v
were homogenized at 10507 for, 20025 firs o a Hnti. o
folied -into sheets, © The curve of Jog. D g q fungtim bf
1/T shows that at 1120° ing above only: vol, diffision: gl !
gurs; at temps. below 11E0° mixed diffusion veburs, At 115021

-1 B0 the alloys i the ‘above order D is 047804, pag el
© {1240, 0.155, 8.3, 0.4, 0.5, anuk 0.096 aq. oy f360. , tutergts
of activatlon of self-diffusion arc 05,8, 79.3. 87.4 iR, Wk
21, 04,2, 650, and 512 kil fa, o i+ This ;nlicive
‘ considerable, chiniige Iy’ g1 BT the inqtize on'adits
"L'l.!OYcomggnenis. el i L Alerls N Bistof-
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GRUZIN, P.b.,kand.fiz,-mat.nauk; KOSTOGONOV, V.G.; PLATONOV, P.A,

Using an artificial C1¥ igotope in studying the diffusion of carbon
in steel. Probl. metalloved. i fiz. met, no,4:517-523 ‘'s5,
(Carbon--Igotopes) (Steel--Analysis) (MIRA 11:4)
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GRUZIN, P.L.,kand.fiz.,-mat.nauk; MESHEKOV, V.I,

o Self-diffusion of tantalum. Probl, metalloved, i fiz, met. no.l:570-573
155, (MIRA 11:4)

(Diffusion) (Tantalum)
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VINTAYEIN,Ye.Z.; GRUZIM,P.L.; FEDOROV,S.H.
AT & T t5ii <.
Determining sublimation temperatures hy means of the mass-
spectrograph. Zav.lab.2l no.7:835-837 '55. (MIRA 8:10)

1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy
metallurgii.
(Sublimation (Chemistry)) (Mass spectrometry)
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APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2

GruZIN, & L.
 USSR/Physics - Metallurgy
Onrd 1/1 Pub. 22 - 17/50
Authm ' ijgzin. P. L.

Title s Effect of chroms on the self-diffusion of iron

Periodical & DOK. AN SSSR 100/, 65-67, Jen. 1, 1955
Abstract Experiments were conducted to determine the effest of chroms on the self-

diffusion of iron. The results indicate that the presence of chrome in
jron inereases the intermolecular couplings in the crystallic lattice and
diminishes the velocities of the iron atoms. This, then inoreases the self-
induction of iron. Four USSR references (1948-1953). Graphs; tebles.

Institution Institute of Metalography and Physics of Metals of TeNIIChM (Central
Soientific Research Institute of Ferrous Metals :

Presented by: Academician Ge V. Kurdyumov, Ray 26, 1954
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UssR/ Physics - Diffusion

Card 1/2 Pub. 22 - 10/47

Authors 8 Gruzin, P. L.; Kostogonov, v, G.; and Platonov, P. A.

“Title ¢ Application of the carbon jsotope g4 for the study of carbon diffusion
in steel : :

Perioddcal ¢ Dok. AN SSSR, 100/6, 1069-1072, Feb 21, 1955

Abstract t The development of a method for meas ing the diffusion coefficient in
metals by means of the radiocactive C ls 1sotope is reported. The new
mebhod has shown greater sensitivity than all other available methods

and requires no special assumptions regarding the mechanism of diffusion

or knowledge of the structural diagran.

Institution : Central Scientific Research Institute of Ferrous Metallurgy, Institute
of Mctallurgy and Physics of Metals :

Presented by : Academician G. V. Kurdyumov, June 22, 1954
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Periodical :  Dok. AN SSSR. 100/6, 1069-1072, Feb 21, 1955

Card 2/2 Pub, 22 - 10/47

tudy of the effect of :

Abstract : The method was found highly suitable for the 8

s alloying elements on the carbon diffusion in ferrite and austenite..
Some practical experiments carried out by means of the radiogctive iso-
tope method are described, HNine references: L4 USA and 5 USSR

(1937-1953). Graphs.
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diffusion was studiés! I (1) U865 N, (2) e
Ni-Cr-THAL, and {#) NECv-Tikiv AL alloys.

¥ was plated on the sample sutface; 2 samiples wery of

: together fdce ta-fnce and diffugionally annealed foy.
/f at 876% and 1260, - The mdlonctivity was mig

y ;/ thin layzrs {aken off by machining the snmnpley. |

. ‘s) mng}»les exceqit No. 3, C¢ diffuzedt in the3jagt
- ) _in No. 3, at §70°, & phades wern present, where

ratiges i No.-3, Or ulsn difusstt i § pliase.”
phiases the diffusion valuis fall oo a stralght lig

correspands (0 a tise in uctivity encrgy frinn 48
The Ti addn. further rajses the sctvity coed., §
- : the boud streogth in theé Eittice, The éaled,
K E - alloys wire very-close to the exptl., dnd wer
S o —samples, resp. 14557, 14206°%, 1870°, and 113"
plaing the experimsntally observed riss in- th
energy of Cr diffusion in the alloys of 10»7\;; . g
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"FURIACES -USLNG RADIOACTIVE ISUTCUPES. - L, and ﬁ 3.
{Zavod, Lab. {Fact. Lab., Hosocd), 1956, . ﬁ)‘. To godlolr:;
‘the shaft lining of o blaat furmdd, €ob0 was placed at intexv) 4
rodius, and a counter outside the furnses rdgisterad tho il ridiation;
counter stowed vmen the 1ining hod worn beck to such an’extentithat i -
radioactive pellet vias removed. The séurce ls placed In slymiitw

closed at one end; the other ord 15 smeered with refrestory pi
cvaporablan, At varking tonperatuzes of 11009 avaporation ofi!
¢losed ampoules is nagligible, To study vigar on thé lning
the roof, sides and heerth of on opfn hearth furrigce, rnley
magnesite tricks and radivective iron povder vias ingerted.. ; ety
urder productisn conditions, flve radiation soureds Vers p piapsrt in
the brisk. This method cannol be uged for tho haarth of & WL , e
viear in nlch con b2 measired by {igregnating the nearta with Bodutiopaipg)
rodicactive lsotopes and Watching for evidance of radioactivity in thi:
and slap, Experience shows. that the hsarth lining viezra quigkly at {1
the Top courses last from a-day to a ponth = 2nd ghort-lived; Lintopai il

o

p32, 11192 yioro therefore used,  1n tha loder OURTE0S, ROy
. isovapes such as Cot0 are needed, Tha reshlta are shaen e
" gvold errors, lsatopes with different speotrn shotld be placed) | } e
sdjeining sections, lgotopes having a stabla «% radintlal 5 oA pvernga’
“gnergy of 0umD.5 Nove Are most.sultable. - -RAG1SEATIVO- HOUWLAG Br B8, - ook
Jresent planed along the axis of tho hearths  lictoped arp i ftatloks v o
‘during construction or repalr of e furnmcos < The orpouled artien: irioje.
.york. are made from graphite, thogs for the firebrick lining wodrdrge ¢ o
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Ussk / Diffusion. Sintering. E-6
Abs Jour @ Ref Zhir - Fizika, No 4, 1957, No 9339

Author . Arkharov, V.I., Gerasimov, A.F., GM‘._.

Inst . Ural'University USSR

Title . Investigation of the Phenomenon of Internal Adsorption on

the Boundary of an Aluminum Silver Alloy with Oxide Film,
Using the Radioactive Isotope Method.

orig Pub  : Fiz. metallov i metallovedeniye, 1956, 2, No 2, 294-302

Abstract : Plates of the alloy Al -- 0.29% Ag, containing a small a-
mount of radioactive isotope Agll were subjected to &
six-hour exposure at 550° in vacuum (lO'2 -= 10~3 mm mer-

cury) to obtaein & thin (50 -- 100 A) oxide film, und to

rapid cooling. After this, successive layers 500 -- 600 A
thick were etched away from the specimen (the thickness of
the removed layer was estimated from the decrease in weight
of the specimen), and each layer was atched away in 2 airf-
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USSR / Diffusion. Sintering.

Abs Jour

Abstract

. Ref Zhur - Fizika, No 4, 1957, No 9339

. ferent vessel. - Such treatment was carried out cyclically

18 times until there was accumilated in all the vessels a
sufficient ' amount of etching products, and after vhich the
etching products were evaporated and their activity measu-
red. Tt turned out that the first (surface) layer is some-
what poorer in silver, compared with the average contents
of the silver in the alloy, which can be explained by the
floating away of the silver atoms into the specimens as a
result of the oxidation of the surface. The second and 3rd
layers have considerably more silver compared with its ave-

rage contents in the alloy. This enrichment cannot be at-
tributed to selective oxidation of the alloy and mist be a-

seribed to the internal adsorption of silver in the transi-
tion zone between the oxide and metal. The thicknesssof
the transition zone, according to the described experiments,
is estimated torbe 1,600 -- 1,800 A.

i X
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USSR / Diffusion. Sintering. E-6

Abs Jour : Ref Zhur - Flzika, No L, 2957, No 9328

Author ¢ Gruzin, é.L., Tyutyunnik, A.D.

Inst : Institute of Metal: Research and Metal Physics, Central
Scientific Research Institute for Ferrous Metallurgy.
Title : Concerning the Diffusion Mobility of Atoms During the Mel-

ting and Crystallization of Metals.

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 3, No 1, T0-75

Abstract : Certain problems concerning the role of diffusion in mel-
ting and recrystallization of ketal are considered. An ana-
lysis of the available data on self-diffusion leads to the
conclusion that the melting processes and the recrystalli-
zation of various metals are characterized by definite le-
vels of diffusion mobility. The threshold levels of the
diffusion mobi%ity are determined by a coefficient of the
order 1022 cn® sec=d in recrystallization and 10-8 cm®
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USSR / Diffusion. Sintering. E-6

Abs Jour : Ref Zhur - Fizika, No b4, 1957, No 9328

Abstract : sec~l ip the melting of pure metals. .The crystallization

of solid solutions takeg place at hégher threshold levels
of diffusion mobility (D~ 10-13 cp sec™l). It can be as-
sumed that other single-type processes that take place in
solid bodies and that are connected with diffusion also ha-

Ve approximately equal threshold levels of diffusion mobi-
lity.

-
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I ~Zemskll. . Zavadskaya Lab, 22, 100-FRID
J G st-furnyee, miver, and: upen-hearth, 1

it H echaitjue, as practived in- Russis; s
‘The techniques degiemd on the specifie fursice
thickuess, pte,, iand

Ly

..\ the
AN /éb <

! deseribedd,
f:construction, the lining

j radioactive isotopes are QoW aiid

by measurlng the radistion througl the
Pmetal. A large inerease’
a breaking off of the lining. f
Jitiand Wt are fecomminded.: The
proper isotape 13 dictated by thie length of
of the furnice, by the liuing thickness,
operating persanuel; ete. - . e
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SAKHARUK, P.A.; KHAZANOVA, T.P.; GRU&LMkMELLL;_zzyTYUNNIK- A D,
Using radioisotopes to invastigate the dephosphorization process
of pyrochloric concentrates, TSvet. met. 29 nn.7:7-9 J1 'S6.
(MLRA 9:10)

(Pyrochlore) (Radioisotopes--Industrial apnlications)
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BABIROVA, Yu.F.: GRQZIHl P,L., professor, doktor fiziko-matematicheskikh
pauk, nauchnyy. rukovoditael!.

[Using radicactive indicators in the study of the mobility of

atoms in solid solutions; abstract of a dissertation for the

degree of candidate of physical and mathematical sciences]

Izuchenie podvizhnosti atomov v tverdykh rastvorakh metodom

radioaktivnykh indikatorov; avtoreferat dissertatsii na

soiskanie uchanoi stepenl kandidata fiziko-matematicheskikh nauk,

Mnskva, M-vo vysshego obragovaniia SSSR, 1957. 15 p. (MIRA 11:12)
(Solutions, Solid) (Carban~--Isotopes) (Mass transfer)
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 5. p 246 {USSR)

AUTHORS: Gw]_._, Kurdyumov, G. V., Tyutyunik, A.D.. Entin R.1I

TITLE: On the Role of Diffusive Displacements of Atoms in High-temp-
erature Strength (O roli diffuzionnykh peremeshcheniy atomov v
zharoprochnosti)

PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow,
AN SSSR, 1957, pp 3-8

ABSTRACT: Some results of investigations of diffusion (D) in metals and
alloys relative to the problem of high-temperanve strenarh {H)
are examined. It is noted that the special features of the be-
havior of metals at high temperatures under load o re conhijoned
by the existence of rather frequent diffusive shifis of = toms {A)
in the crystal lattice of the phases constituting the alloy. There-
fore, along with the shear mechanism of plastic deformation, a
diffusion mechanism becomes active. The number of stomic dis-
placements, increasing with tfemperature, tends to limit the
temperature zone in which ha rdened alloy phascs may be em-
ployed, owing to the reduction in the resistance to plastic de-

Card 12 formation due to the shear mechanism, The relatively higher A

CIA-RDP86-00513R000617120020-2"
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On the Role of Diffusive (cont. )

mobility at the
within the body. means that
the resistance of a metal to
reduction in the mobility of

grainboundary or the

- B3 5 PRI BT TR
S B EI S TR 118t B PIRER ST R | B RN S

137-58-.5.10592

intra-grain interface, 2s against rhat

the grain boundarijes constitute the weak ipot in
deformation and fa:lure ar high temperatures. A
the A is required to Increase the level o¢ H.
identical level] of mobility of the A can be attained ¢1 dif-

it 1s

ferent temperatures with d:fferent metals, The temperature a+ which a given

level of diffusive mobility of A is attained i
In some metals the le

s determined primar:ly by the
vel of mobility of the A 1 also s1g-

nificantly shifted by the change in the magnitude of the factor D, preceding

tionship between the coefficient of
Accumulated experimental data show that

a variation in the CD may occur owing to changes in either parameter of the

temperature dependence of the CD.
alloying), there is usually an increase

At elevated energies of activation (due to
in the muliiplier D
that at temperatures that are high for the given alloy base

» With the result
metal there i3

little change in the CD, while at low temperatures they may change by a fuil

magnitude or even more, Addition to the alloy of elements that

strengthen the bond in the solid solution causes a shift toward higher femper-

atures for the onset of the diffusive ductility mechanism.
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137-58-4-6317

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p I (USSR)

AUTHOR: Gruzin, P.L.
e —

TITLE: Making Use of the Achievements of Nuclear Physics in Metallurgy
(Ispol'zovaniye dostizheniy yadrenoy fiziki v metallurgii)

PERIODICAL: V sb.: Primeneniye radioaktivn. izotopov v chernoy metallurgii.
Chelyabinsk, Knigoizdat, 1957, pp 19-31

ABSTRACT: The use of isotopes and nuclear radiations in metallurgy, in-
strument and machine manufacture, and the study and control of
metallurgical processes.

1 Metallurgy--USSR 2. Isotopes--Applications PN

3. Instrumentation--Development

Card 1/1
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Translation from: Referativnyy zhurnal, Metaliurgiya. 1957 XNriZ. p 158 USSR

AUTHORS: W., Zemskiy, 5. V.

TITLE: Inspection of Refractory Lining by Means of Radioactive
Isotopes (Prlmenemye radioaktivnykh izotopov dlya kontroiya
sluzhby ogneuporndy kladki)

PERIODICAL: V sb.: Primeneniye radioaktivn. izotopov v chernoy metallurg:i
Chelyabinsk, Knigoizdat, 1957, pp 32-48

ABSTRACT: Methods of inspection for wear in the lining of open-heurth

and blast furnaces are examined.
L Vv

1. Refractory materisls-Inspection 2. Isotopes (Radloactive)
Applications 3. Furnaces-Maintenance

Card 1/1
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Translation from Referativnyy zhurnal. Metallurgiya, 1958. Nr 1, p 43(USSR;

A 137-1958-1-280

AUTHORS: Gruzin.P.L.. Zemskiy,S.V.. Trekalo,S.K. Afanas'yev,V.N.
SIS
TITLE: A Study of the Motion of Charge Components 1n Blast Furnaces
(Izucheniye dvizheniya shikhtovykh materialov v domennykh pechakhj

PERIODICAL: V sb.: Primeneniye radioaktivn. izotopov v chernoy metallurgii.
Chelyabinsk. Knigoizdat. 1957. pp 59-66

ABSTRACT: Radioactive isotopes Fe>? and Co®0 were used to determine
the rate of motion of the charge at various distznces from the wall
of a blast furnace. Photon counters mounted either outside the
furnace or in its lining (fixed counters) or introduced within it by
A.A. Melikyan's method {mobile counters were used to trace the
progress of the radioactive isotopes through the various levels of
the furnace. Data obtained by the investigation show that the time
during which the materials remain within a 330 m> furnace from
the stock line to the tuyere belt is 3 hrs. 40 min. for the clinker
in the middle of the furnace and 4 hrs.45 min. at the periphery,
while for coke it is 4 hrs.50 min. both at the center and at the
periphery.

Card 1/1 M.O.

1. Blast furnaces--Performance 2. Iron isetepes (Radiosctive)

~&pplicatiens 3. Cobalt isetepes (Radieactive)——Kpplicatiens
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USSR/PhysicaLl Cé:xﬂl’sbry - Crystals. B-5
Abs Jour : Referat Zhur - Khimiya, No 1, 1958, 232
Author . P.L. Gruzin, Yu.A. Polilkarpov, G.B. Fedorov.
Inst S
Title . Study of Diffusion of Carbon in Nickel and Its Alloys
Using Radioactive Isotope Cl1%.
Orig Pub : Fiz. metallov i metallovedeniye, 1957, 4, No 1, 9k-102
Abstract : The method of the study of the diffusion of C in metals

using CV was developed. The tagged C was applied to

the metal surface by short-time cementation. Parallel
layers were machined off after the diffusion annealing.
The total radioactivity I of the remaining portion of

the specimen was measured after the removal of each layer,
and graphs of the dependence of I on the thickness of the
removed layers x, and of the dependence of 1n I on x2 we-
re plotted. The diffusion factor D was determined by the
equation D = (/@ =~ 1) / b=xt, vhere /2 1is the slant of
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USSR/Physical Chemistry - Crystals. B-5

Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 232

the line In I = £(x®), and o= is the slant of a line of
the same kind plotted for the thin surface layer of the
specimen after cementation. It was found for the diffu-
sion of C in Ni at 500 to 900° that the pre-exponential
factor D, 0.1 cmPsec~2 and the activation energy Q =
33 kcal per g-atom. The alloying of nickel with Cr, Co
or Mo (1 to 5%) results in a small increase of D, and ,
D remaining practically constant, which agrees with the
known peculiatities of the agrangement of C in metal lat-
tices. D for C is 107 to 10° times greater than D for
metal in metal. The importance of obtained resulis for
metallurgy is discussed.

Card 2/2
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AUTHORS: Babikova, Yu. F., and GTUZ}?{,_,,,R:,_.L' 126-2-10/%5

PO e

PYITE Study of the clectrolybic transfer of carbon in steel
by means of radiocactive tracers. (Izucheniye elektro-
liticheskoso perenosa ugleroda v stali metodom radio-
aktivnykh indikatorov).

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2,
pp. 255-260 (USSR)

ABSTRACT: Literary data are available on investigations of electro-
diffusion of carbon inbto austenite. Attempls by
Guterman, V. M. (Ref.5) to establish electrolytic
transfer of carbon into ferrite were unsuccessful,
Diffusion data published by Gruzin, P. L. (Ref.6) indicate
that the mobility of carbon atoms in ferrite is preater
than in austenite, Therefore, it could be expected
that electro-diffusion of carbon should take place in
ferrite and that it could be detected 1f a proper
technique is used. In this work the main object of
investigation was a-iron, The spaecimens consisted of
iron foils whereby the iron contained the following:
0.03%% Cj; 0.04% Mnj; 0.009% S; 0.13% Sij; 0.00% P. The
specimens consisted of 5 to 8 mm wide, 0.08 to 0.15 mm
thick and 50 mm long strips which wiere copuer-plated
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126-2-10/35
Study of the electrolytic transfer of cuarbon in steel by means of
radicactive fLracers,

throughout their entire len; th, except for a central
gection 1 to 5 wma long intended for case hardening with
radioactive carbon. The case hardening was effected in
special copper containers placed into evacuated q &rtz
tubes using charcoal and BaCO; with radioactive C~" as
the carburizing agent. Fip,27 shows a photo of the
eneral view of the set-up for electro-diffusion annealing;
Fig.5 shows a photo of the vacuun part of sthe apparatus
for electro-diffusion annealing, which was garried out in
a0lten salts at the temperatures 550 to 800°C. The graph,
Fig.1l,shows the distribution of the radio-active carbon
along the length of the specimen after case hardening;
the graph, Fig.4 shows the distribution of the radio-
activity on the cathode and the anode sections of the
spegimen,before and after heating, ot & temperature of
€00%C for ten minutes. Fig.5 showe the distribution of
radio-activity at the ends of thg speciien before and
after diffusion anncaling at 700°C for fifty minutes,
Table 1 gives the number of carbon transfers for tge
ferrite for the temperabtures 800, 700, €00 znld 5307C,
whilst Table 2 gives the velues of carbon cathlon charges
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’ 126-2-13/%5
Study of the electrolytic transfer of carbon in c¢teel by means of
radioactive tracers.,

for the ferrite for the same teperaturcs, The here
described method of determining the carpon transfer
nunber in alloys,based on utilising C *,permité
detection of the transfer of carborn in steels under the
effect of the electrical field and to deteraine the
degree of ionisation of its atoms, It was established
that the carbon atoms in the ferrite are in the form of
cathions and the cathion charge of the carbon is
approxinately equal to four elementary units of the
electric charge.

There are 5 figures, 2 tables and 10 references,

7 of which are Blavic.

SUBMITTED: March 7, 1957.
ASSOCTIATION: Institute of Metal Technology and Metal Physics
PTsNIIChM. (Institut Metallovedeniya i Fizixi Hetallov
TgNIIChM)
Moscow Physlco-Engineering Institute. .
(Moskovskiy Inzhenerno-fizicheskiy Institut).
AVAILABIE: Library of Congress,
Card 3/3
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20-114-6-23/54

AUTHORS: Bardin, I. P., Member of the Academy, Gruzin, P. L., Zemngkiy,S.V.
TITLE:s An Investigation of the Blast Furnace Process by Means of

Isotopas (Izucheniye domennogo protsessa metodom izotopov)
PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6,pp.1220—1223(USSB)

ABSTRACT: The present paper gives the results of various experiments
made by the Central Scientific Research Institute for Sider-
urgy and by metallurgical factories on the motion of the
charge materials, the wear of the fire-proof lining and the
elaboration of a method for gtudying the motion of gases in
the blast furnace by means of isotopes. Under the influence
of the air blast the pieces of coke perform a spherical cir-
culation. With the aid of radioactive isotopes the motion of
the parts of the charge in the blast furnaces can be studied
by fundamentally new methods. A piece of the charge is labelled
by an artifieially radioactive isotope and its motion follow-
ed by radiation detectors. The simplest method for labelling
the charge materials consists in the boring of holes in the
pieces of coke and lime and the fixing of certain quantities

Card 1/2 of radioactive isotopes in these holes. Another very suitable

EHIIE3E RUIER C3 Y $8 335 7Y IR 2SS 1 37 Fo ] BT =] 3

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2

BTl 950

20-114-6~23/54
An Investigation of the Blast Furnace Process by Means of Isotopes

method is based on the activation of the grains of the charge
material in the nuclear reactors.

At present two methods are used for studying the motion of
the charge. By the first method the total duration of stay

of the charge in the furnace is determined; details on this
are given, The second method requires a special equipment of
the furnace with investigation holes which are arranged in

a vertical. By these methods the authors performed a number

of investigations of the motion of charges in furnaces with
various volumes.

Several oconclusionss The various components of the charge of
the blast furnace have various speeds. In the axial part of
the blast furnace the coke and the agglomerate are more rapid-
ly displaced than on the perphery. Of great influence are the
construction of the blast furnace, the cooling system and the
forcing of the blast furnace process. There are 2 figures,

1 table,and 6 references, 5 of which are Slavic.

SUBMITTED: March 12, 1957
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Tranélation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 166 (USSR)

AUTHORS:; Gruzin, P.L., Polikarpov, Yu.A,, Fedorov, G.B., Shumilov, M.A.

— A o
TITLE: Invest}gations‘xmto (}_g;b_o_n} Riffusion In Alloys With the Use of
the Ci* Radioactive Isotope

FERIODICAL: V sb,; Metallurgiya i metallovedeniys, Moscow, AS USSR, 1958,

pp 246 - 252
‘\:\
ABSTRACT; The aut hors investigated the diffusion of C in farrite (alloyed

with Ni, Mo, Cr, Mn) S1 in austenitel¥(alloyed with S1) and in r_:f;\
(alloyed with Cr, Co, Mo), The diffusion coefficient D was deter-
mined by the method of removing the layers and measuring the \)(/
integral radiocactivity of the remaining section of the specimen.
Intreduction of Si into the ferrite increased the pre-exponential
multiplier D, and also the activation energy Q. The same effect
was exerted by alloying with Ni, while Mo and Cr produced the
greatest effect, Thus if the Mo content was 2,58%, D, incrsassd
from 0.2 to 20.0 cm2/sec, and Q from 24.6 t5 33.5 kcal/g-atom,

Card 1/2 The introduction of 0.93% Cr gave D = 16 4 ome/sec and Q =
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1
Investigaticns Into Carbon Diffusion in Alloys With the Use of the Cl‘ Radlo-
active Isotope

33.6 kcal/g-atom. Alloying of nickel with O,74% and 4. 65% Cr, 5.25% Co and
2,94% Mo, caused in any case an increase in Q due to the stronger bonds <f C
atoms was in the crystalline lattics of N1, The same effect on the C diffusion
in y Fe was produced by an addition of Cr and Mo. The addition of Co reducsd
the value of Q for ¢ diffusion In { Fe, There was almost no difference in the
rates of C diffusion in Ni and T Pe. At all temperatures, D of C waz 10° -
1010 times higher than D of the metal, The rates of C diffusion in the ferrite
and austsnite weres very different. This explains some peculiarities in the
process of stepped case<hardening of steel, The first case-hardening stage 1is
conducted in the [ -phase range., At the second stage, case-hardening 1s con-
dueted in the K phase range, since diffusion takes place at a higher rate,

I.D.
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'y i G.  ogdanova, Y. L. tiruzin, u. 1. Yermolayev and I, D. ikulinskiy,

Report presented at nd UN Atoms-for-Peace Con. erence, Ueneva, 9-13 Sept. 1977,
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GRUZIN, P. L. (Prof.)

"Employment of Isotopes and Nucleer Radiation in Research and Industry,"”

report distributed at the International Seminar on Peaceful Uses of Atomic
Bnergy, and the Youth, Moscow, Aug 1958.
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BABIKOVA, Yu.F.; GRUZIN, P.L.

Diffusion in nickel-base solid solytiomne. Issl, po zharopr, splav.
3:109-112 '58, (MIRA 11:11)
(Diffusion) (Solutions, Solid) (Nickel alloys)
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Translation from: Referativayy zhurnal. Me:ailurgiya, 1959, Nr 1. p 2

48 ‘1SSR}

AUTHORS: Gruzin, P. L., Babikova, Yu. F., Borises Ye V Zemsti, . S V.
Peregudo-. N. P., Polikarpov, Yu. A, Tivkina. & N Feacre G B.

Shumilov., M. A.

TITLE: Study of the Mobility of Carbon Atoms in Steei and Aliovs Usirg ot
Isotope (Izucheniye podvizhnosti atcmos ugleroda = stal sp avarh
pri pomoshchi izotopa cld)

PERIODICAL: Sbh. tr. In-t metallcved i fiz. metalice Tsentr. n.-i. i "a cnernocy

metallurgii. 1958, Vol 5, pp 227 A
ABSTRACT: The authors examine methods for irvestigating the ciii _sic-  =2lec

trolytic transfer, and distribniion of C 'n Fe. Ni and scme ¢ rely
alloys. Data were obtained by the direct {autoradiographic} metnod

on the effect of Cr, Ni, Mo. and Si on <he diffusior cf C in ferrive; Nt
and Si have appreciably less effect on the diffusior of C than he carbide-

forming Cr and Mo, It was estublished that rhe ditfusior mobibey

level changes very little when the Fe ard Ni are highiv alioved; i*is
displaced only when another base is used, as '* happens in Fe Cr a~d
under these conditions the mobility levei of C approaches that ot b
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SOV/137-39-
Study of the Mobility of Carbon Atoms in Stecl and Alloys Using cl4 Isotope

alloying elements. It was experimentally verified that the C in Fe and Ni is in the
cation state. It was established that the cation charge can change depending upor

the character of the alloying element. Bibliography: 27 references.
M. G.
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 75 (USSR)

AUTHORS: Gruzin, P.L., Zemskiy, §.V., Tyutyunnik, A.D.
— .
TITLE: Diffusion in Titanium and Alloys Based Thereon and the Sint-
ering Process (Diffuziya v titane i splavakh na yego osnove i
protsess spekaniya)

PERIODICAL: Sb. tr. In-t metalloved. i fiz. metallov Tsentr. n.-i. in-ta
chernoy metallurgii, 1958, Vol 5, pp 366-382

ABSTRACT: Processes of diffusion in powder Ti (porosity <2%) and al-
loys thereof with 10% Cr or W (porosity < 5%) are investigated
by Cr, Fe, and W isotopes in the 700-1250°C interval. The
temperature dependence of the value of D is determined on the
basis of a layer-by-layer analysis of the integral radioactivity
of the B (W isotope) and Yy radiation. It is established that this
dependence is of the same exponential character as that of com-
pact metals. Ti differs from other refractory metals by a
higher level of diffusive mobility. D and Dg rise with increase
in porosity. The D values may be employed to solve problems
of rational duration of homogenation of powder alloys and to

Card 1/2 calculate the density of Ti in powder form sintered at various
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Diffusion in Titanium and Alloys Based Thereon and the Sintering Process

temperatures in the course of a given period. The conclusion is arrived at

that the sintering of metallic Ti powder proceeds primarily by diffusion.
A.N.

1. Titanium—Diffusion 2. Titanium alloys--Diffusion
3. Radioisotopes—Applications 4. Diffusicn—

Temperature factors
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GRUZIN, P.L.; KOHONYUK, I.F.; PAVLYUCHEWKO, M.M.; POLIKARPOV, Yu.4,

Using the method of radicisotopes in studying the diffusion
of sulfur in iron. Inzh.-fiz. zhur. no. 6:64-67 Jo '58,
(MIRA 11:7)

1. Institut metallovedeniya 1 £iziki metallov TPSentral'nogo nauchno-
{ssledovatel'skogo instituta chernoy netallurgii, Moskva i
Belorusskiy gosudarstveonyy universitet im. V.I.Lenins, Minsk,
(Radioisotopes=-~Industrial apolicatione)
(Sulfur--Isotopes)
( Iron--Metallography)
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25(8}) PHASE I BOOK EXPLOITATION sov/2117
Soveshchaniye po eksperimental'noy tekhnike 1 setodam vysokoteapers-

turnykh issledovanly, 1956

Eksperimental'naya tekhnika 1 metody lasledovaniy pri vysokikh tes-
peraturakh; trudy soveshchaniya (Experimental Techniques and
Methods of Investigation st High Temperatures; Transactlons of the
Conference on Experimental Techniques and Methods of Investigation
at High Temperatures) Moscow, AN 555R, 1959. 789 p. (Sertes:
Akademiya nauk S33R. Institut ametallurgil. Komlssiya po flalko-
khimicheskis osnovam proizvodatva l!lll? 2,200 aoples printed,

Reap. Ed.1
Sciencen;

PURFOSE: This book is intended for metallurglsts snd metallurgical
engineers.

AM. Samarin, Corresponding Meader, USSR A¢ademy of
£4. of Publishing House: A.L. Bankviteer,

COVERAOE: This collection of sclentifis papers i divided into mix
parts: 1) thermodynamic motivity and kinetios of high-teaperature
processes 2) conatitution diagram studies 3) physical properties

. of liquid metals and slags ¥) new analytical wethods and pro-
duction of pure setals 5) pyrometry, and 6) genersl questions.
Por more apecific coverage, see Table of Contenta.

VI. OENERAL QURSTIONS

Kholodov, A.I,, and 0.V, Musortn,

Instrument for Messuring th
Rate of Tesming of Steel ne the

Bogekfioya, N.0.,.P.L. Grusin, 0.1, Yerwolayev, and I, D,
Nikulifekly, b tion of Metal and the Distrivu-
tion of Alloying Rlements in Open-hearth Purnaces

Card 27/ 32
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21(3,4); 17(10) PHASE I BOOK EXPLOITATION S0V/33%94

Neischerpayemyy (The Inexhaustible ) Moscow, Atomizdat, 1959. 149 p.
Errata slip inserted. ' 10,000 copies printed.

Compiler: V. P. Parkhit'ko; General Bd.: A. K. Krasin, Doctor of Physical and
Mathematical Sciences, Professor; Ed.: N. M. Pchelintseve; Tech. Ed.: N. A.

Vliasova.

PURPOSE: Thie book is intended for the layman interested in the peaceful use of
atomic energy.

COVERAGE: This book contains several reports by leading Soviet sclentists,
specializing in the peaceful uses of atomic energy, at the international

semipar on ™Youth and Peaceful Use of Atomic Energy," held in August, 1958,
under the auspices of the Committee on Youth Organizations of the USSR.

TABLE OF CONTENTS:
It Happened in Moscow 3

Day by Day (Chronicle of & Seminar)
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The Inexhaustible S0V/ 3394

Introductory Remarks (Professor A. A. Sokolov) 18
Physical Principles of Atomic Power Engineering (Profea;or A.K. Krasin) 22
Application of Isotopes and Atomic Radiations in Scientific Research
and Industry (Professor P. L. Gruzin) s
Fe e OO

Application of Radioactive Isotopes in Blology and Medicine (Professor
V. K. Modestov) 15
Radicactive Fallouts and Their Consequences for Humanity (Professor
A. V. lebedinskiy) 89
large-scale Industrial Experiment by the Soviet Union for the
Selection of More Economical Types of Power Reactors (Doctor of the
Physical and Mathematical Sciences 0. D. Kazachkovskiy) 103
Internationel Cooperation by the Soviet Union in the Peaceful Use of

125

Atomic Energy (Professor D. V. Yefremov)
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BABIKOVA, Yu.F,; GRUZIN, P.L.
. .. ""‘.f',-'* Lt "' b lu
Use of the radicactive 1sotops C° to study the elactrolytic
trangfar of carhon in metals and alloys. Met.i metalloved.chist.
wet, no,1:200-217 '59, (MIRA 12:10)
(Elactrolyais) (Carbon--Iantopes)
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28551
8/137/61,/000 /009 /026 /087
|§ 75060 AG60/A101
AUTHORS Borisov, Ye,V,, Gruzin, P,L,, Pavlinov, L.V., Fedorov, G,B.
-“— .
TITLE: Self-diffusion of molybdenum and diffusion of tungsten in molybdenum

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 3, abstract 9Zhll
("Metallurgiya i metallovedenie chist, metallov', no, 1, Moscow,

1959, 213 - 218)

TEXT: The self-diffusion of Mo and the diffusion of W in Mo were studied
in the interval 1,800-2,1750C by the use of radiocactive isotopes M9 and w185.
The annealing time was from a few hours up to tens of hours., Samples of Mo ob-
tained by arc-smelting -in vacuum were subjected to preliminary annealing at 1,500
©OC for a period of 20 hrs in a Hy atmosphere, To determine the diffusion coeffi-
clent the method of measuring the total activity of the sample remainder was us-
ed. The following temperature dependence was obtained for the diffusion coeffi-
clent for Mo self-diffusion; D = 4 exp (-115,000/RT) cm2/gec. For diffusion of
W in Mo it was found that D = 5 - 10~ exp (-78,000/RT) cm“/sec,

[Abstracter's note: Complete translation] A. Rusakov X
Card 1/1
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. 28552
8/137/61,/000 /009 /027 /087
[§.7500 A2 608101
AUTHORS: Gruzin, P,L., Fedovov, .8,
“_—\—
TITLE: Diffusion in heat-resistant cobalt-basa alloys

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no.9, 1961, 3-4%, abstract 9Zhl7
(V sb, "Metallurgiya 1 metalloved, chist, metallov", no., 1, Moscow,
1959, 219 - 223) :

TEXT:. The diffusion of Co-Cu-W-Mo alloy BK 3 (VK36) under deformation was
studied, The diffusian of both the elements entering in the base of the alloy
{Co) and of those used for heat-proofing (C and Mo) was investigated, To investi-
gate the influence of C and Mo upon the diffusion gonstant, an alloy with a mini-
mum C content (Q.025%) was prepared, and also a similar alloy without Mo, After
casting the alloys were subjected to a preliminary compression to break down the
dendritic structure, Diffusion annealing in H2 at 1,100°C for 50 hrs was then
carried out, Thereupon the ingots were forged into bars from which the specimens
were prepared, Before the diffusion annealing a thin layer of the radioactive
element (Co®“, Crsl, w185) was applied to one of the sides of the specimen, Dif.
fusion annealing proceeded at 850-1,250°C in a tubular furnace, The diffusion co-

_ Card 1/2 ‘X
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. 8/137/61/000,/009 /527 /087
Diffusion in heat-resistant cobalt-base alloya AOB0/AICT

efficients were measured by determining the total actlvity of the remairing por-
tion of the sample after parallel layaers were removed from it, The study of Co
self-.diffusion in the alloys Investigated has shown that an addition of C reduces
somewhat the activation energy and inoreases the self-d!ffusion acoafficiant, The
admixture of Mo raises the activation energy and reduces the self.diffusion co-
efficient of Co, The inoreased tendency towards carbide formation determines the
highest activation energy of Cr in an alloy with the maximum Cr content, Thus,
the presence of Cr in these alloys ralses the activation energy ssmewhat and re-
duces the diffusion coefficient of Cr. The retardation of Cr diffusion is the
essential factor improving the heat-resistance propertiss of the VK% alloy.

A. Rusakov \*

[Abstracter's note: Completa translation]
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CAUHOs \Qraéln, #£.L., Doctor of Phyu~Mathemat1cal sciences,
‘ ~1oT&8ETF,” Afanus'yev, V.H., Bngineer, end semskiy,S.V.

TITL s Investisation and Control of the Slast Furnace rrocess
qunq zadioactive Isotopes and Radiations
(Issle ¢ovaniJe 1 xontrol® domennouo protsessa s

pomosichtyu radioaktiwmyih izotopov i J"lucnerlv)
PBRIODICAL: stal?, 1959, ir 4, op 291-297 (USSR)

ABSTRACE: A brict rveview of tue upplication of radicactive sources
in the vosk for the invesitigation znd control of the
blast furnace process is given., 7The following
ajplloatlonu are briefly discussed: the determination of
toe rute of descent and residence tiuwe of burden
materizls in a blast furnace; control of the rate of
wear of tue uvlast furnace lining; studies of the
movezient of gases in a blast furnace (in this respect a
method of utilising inert gases witin subsequent
application of a mass-spectroscope for the analysis of
the top gas instead of radon, developed by TsNIIChi is
mentioned ); control of stock level and of the quality

Card 1/2 of coike uand sinter charged to skips (the latter relates
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Investigation and Contrcl of the Blast Furnace Process lsing
Radioactive Isotopes and hHadiations

to an indirect indication of the size distribution of
\ sinter and coke based on the absorption of y radiation
2 of the layer of the above materials in the weighing
hopper). It is concluded that a further cffort should
be made in applying radiometric methods for research
and control purposes with special attention to
utilising isotopes with a short radioactive life.
There are 6 figures and 27 references of which 22 are
Soviet, 4 English and 1 Gernan.

ASSOCIATION: TSNIIChM

\

Card 2/2
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ALTTAROVA, Z.A.; GRUZIN, P.L.; ZEMSKIT, S.V.

ol
Studying"ﬂmrihution of an adnixture of sulfur in selenium

s B67=l 159.
vy autoraddography. Dokl.AN Azorb.SSR 15 mo.6:060017 59

1. Pradstavleno akademikom AN Azsrbaydzhannkog SSR Z4,I1.Khalilovym.
(Sulfur—Analysis) (Selenium--Analysis
{Autoradiography )
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GRUZIN, P.L., coktor fiz.-mat, nauk, otv., red,; BRYANTSEVA, V.F., inzh.,
ved, red,; SHKOVSKAYA,I.Yu., inzh,, ved, red.; SINITSYM, V.I1.,

inzh,, rauchryy red.; LADONINA, L.V., tekhn., red,

[Use of radioactive isotopes and nuclear radiations in hydraulic
engineering and construction] Primenenie radioaktivnykh izotopov
i jadernykh izluchenii v gidrotekhnike i stroitel!stve. Mo-
skva, (Peredovoi nauchno-tekhnicheskii i proizvodstvernyi opyt.
Tema 19) No.l4. 1960. 35 p. (MIRA 15:3)

1. Moscow. Institut tekhniko-ekonomicheskoy informatsii.
(Construction industry) (Hydraulic engineering)
(Radiocactive substances——Industrial applications)
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Sturdy of the Dependence of SHelf-DlrMsion o
Goeftielant of Tron in Steel on Tempepraturse SOV /1R -G0e1 .20 /3

seem to be lncomplete or inntzable ot lower tempera-
tures of annealing. Tn couclusion,lurther experiments
are recommended in which gteels {1) of ldeutloal
compoattlon but with different tendency to graln
crowth; and (2) undergoly; vo phaze transformatlons,
should be used. Such experilments wouli permit one
to ectabilsh diffuston coefflclonty depending on
gratn slze and phase transtormattons separately,
instead of both factors combined. There are 2 (ig-
ures; 1 table; and 4 referencesn, 7 Noviet, 1 T.8.
The 1.9, refereunce io: I, W. Mead, . ™. Blrchenal,
J. of Metals, 1956, 8, Wpr 10, 133h,

ASSQOCIATION: Moscow Machine Constructlon ¥vening Inctitute and
the Central Sclentific Research Instltute of
Ferrous Meballurgy (Mookovskly veshernly mashino-
strottel 'nyy itnesitut L TeulIoni)

SUBMITTED: November 4, 1958

Cara 4/4
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RY:BOVA, G.G.; BABIKOVA, Yo F.; GHUZIN,

hiastr sl TENTCIVR H

n of tin in zirconium alloys.

Distribution and electrodiffusio (MIRA 13:12)

Mot. 1 metalloved. chist. met. no. 2:115-127 160,
(Zirconium alloys--Metallography)
(Diffusion)
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AUTHORS : BEanikova, Yu. b, Granin, T
T 3 5]
1,
pevatan of cargon in Zirion.um

TTTLE Flasipodiffusion ol <= o
| QRS (R o - WA,

Mn'al'uﬁq'va, 20, 4, )W.‘ v o S

) v hurnal,
"ERTODICAL: Fc“»rat vnyy 2 e
FEmIont (v st. "Mevallurgiya 1 metalils riye

Atomizdat, 1960, 123-133)

‘Tl ‘L

zirconium under
¥ Zr-folls,
mm length, aornt
waz studiad.
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AUTHORS ¢ Gruzin, P. L., Ryabova, G. G.
TITLE: Study of the influence of the structure factor on diffusion

in zirconium and its alloys

FERTODICAL: Referativnyy zhurnal. Khimiya, no. 18, 1961, 31, abstract
188196 (Sb. "iletallurgiya 1 metallovedeniye chistykh
metallov". M., Atomizdat, no. 2, 1960, 134-140)

PEXT: The influence of the structure factor on self-diffusion of Zr and
diffusion of Sn in zirconium alloys was studied. The alloys were smelted
down in an arc furnace and subjected to a homogenizing annealing for

10 hr. The self-diffusion coefficient and the diffusion coefficient were

determined by using Zr95 and Sn113’125 isotopes, and the method of

removing layers, and by measuring the radioactivity of the rest. In

order to study the influence of the structure fector on self-diffusion in
p-Zr, some of the specimens were annealed by the conventional method. The )&
other specimens were heated to 120000, and kept at this temperature for

Card 1/2
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20 minutes. Subsequently, the specimens were cooled to the temperature of
diffusion annealing and kept at this temperature. The self-diffusion
parameters were found to depend on the sitructure state, This dependence
is the greater, the lower the temperature. The influence of the
structure (hardening and annealing) on Sn diffusion in Zr-Sn alloys in
the range of a-solutions (0.5; 1, and 2% Sn) was studied. In all cases,
the diffusion coefficient of Sn in specimens with martensite structure
was greater than in annealed specimens. With an increase of the 5n con-
tent in the alloys and with a temperature drop, the difference between
the diffusion coefficients increased for both structure states.
[Abstracter's notet Complete translationJ \i
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GRUZIN, P.L.; POLIKARPOV, Yu.d.

Studying the effect of structural facotrs on diffusion in
atesls and alloys by means of radiocactive isotopes. Met,
i metalloved. chist. met. no. 2:259-275 '60. (MIRA 13:12)
(Steel alloys--Metallography)
(Radioisotopes—-Industrail applications)
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_ GRUZIN, P.L.; YEVSTYURKHIN, A.I.; ZEMSKIY, S.V.; NIKISHANGV, V.V.
G o Polio;

Investigating the redistribution of sulfur during the sonal

melting of chromium in arc furnaces. Met. i metalloved,

chist. met. no. 2:276-279 '60. (MIRA 13:12)
(Chromium--Metallography) (Suflur--Isotopes)
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5/129/60/000/010/002/009

EL93/E483

AUTHOR : Gruzin, pP.L., Doctor of Physico-Mathematical Sciences,
Professor )

TITLE: Certain Laws Relating to Diffusiod and Distribution of

Elements in Alloys

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallowv,
1960, No.l1l0, pp.5-13 + 3 plates

TEXT: In a general review of the present state of knowledge of
diffusion processes in metallic materials, the following gubjects

are discussed: (1) Application of the auto-radiographi¢’ method k//
in studies of diffusion phenomena with particular reference to

work carried out by V.M.Golikov, V.T.Borisov and B.Ya.Lyubov,

who have derived an expression for the kKinetic curve of integral
radio-activity of diffusion test pieces. (2) The exponential
character of the temperature-dependence of the self-diffusion
coefficients of practically all metals above their recrystalllzation'

temperature, as illustrated by graphs reproduced in Fig.1l and 2.
(3) The relationship between the diffusion characteristics and
other properties of metals such as the melting point and
recrystallization temperature, and the effect of alleying

card 1/4
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E193/E483
Certain Laws Relating to Diffusion and Distribution of Elements in
Alloys
additions on this relationship. (4) The anomalous temperature-

dependence of the self-diffusion coefficients of iron, titanium
and zirconium, with particular reference to the effect of the
structural factor on diffusion processes, {(5) The tindings of
Yu.F.Babikova, A.D.Tyutyunnik, G.G.Ryabova and the present author,
who have studied localized concentration of the alloying additions
in titaniumYand zirconium.’] (6) The effect of alloying additions
on diffusion processes in iron} nickel*! chromium’hnd various other
metals, studied by L.M,Mirski, S.Z.Bokshteyn and §.T.Kishkin.

(7) The effect of phase transformationsgon the diffusion process,
and the anomalous variation ,of the coefficient of diffusion of
cobalt and iron in steel UBHat temperatures below 1100°C (Fig.?
and 9), as studied by A.P.Gulyayev, Yu,A.Polikarpov, Yu.D.Zharov,

V.G.Martinson and the present author,. (B) The effect of other
alloying elements (titanium, boron){Ln diffusion of cobaltqin
steel U8, (9) The effect of the structural factor ({grain size'
and the degree of fragmentation of grains) on selt-diffusion 1in
austenite, as studied by Ye.Z.Vitaykin, V.D.Sadovskiy, V.M.Golikov,

Card 2/4
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Certain Laws Relating to Diffusion and pistribution of Elements in
Alloys

V.T.Borisov and G.V.Shcherbedinskiy. (10) The effect of various
alloying additions (silicon,ﬂmolybdenum‘;\ nickel, chromium, cobalt)
on diffusion of carbonain steels; (compare Table 2, giving the
magnitude of the pre-ex onential factor D, and activation
energy Q and Fig.l0 and 11, showing the temperature-dependence
of the coefficient of diffusion of carbon in various steels, as
studied by M.Ye.Blanter, S.Z.Bokshteyn, S.V.Zemskiy,
F.R.Florensova, Ye.M.Morozova and the present author).

(IT) The findings of Yu.A.Polikarpov and the present author on
the effect of the structural factor on diffusion of carbon in the
Fe—Ni-ml"hlloys. (12) The results of an investigation, carried
out by Yu.F.Bahikova and the present author, of the state of the y//
carbon atoms in iron, nickel, zirconium and some other alloys,
according to which carbon atoms are present in ferrite and nickel

in the form of cations, (13) The effect of alloying
additions (silicon, chromium) on the degree of icnization of
carbon in nickel and iron. (14) Electron transfer from
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Certain Laws Relating to Diffusion and Distribution of Elements in
Alloys

carbon in titanium and zirconium, There are 12 figures and ’
2 tables,

ASSOCIATION: TsNIIChM
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FEDOROV, G.B.; BABIKOVA, Yu.F.; GRUZIN, P.L.; ZHOMOV, F.I.; RYABOVA, G.G.
PO AT AN o T

Radioactive-tracer techniques in the study of the mobility, in-

teratomic interaction, and distribution of elements in zirconium

and its alloys. Izv.vys.ucheb.zav,;khim. i khim,tekh. 3 no.3:

395-401 *60. (MIRA 14:9)

1. Moskovskiy inzhenerno-fizicheskiy institut, kafedra metallurgil
i metallovedeniya.
(Zirconium alloys) (Radioactive tracers)
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SOV/bQ-o—1—14/29
AUTHORS: Gruzin, P. L., Ryabova, G. G., Fedorov, G. B.
___——————-/
TITLE: Iron Distributiop in Microvolumes of Zirccnlun Arloys.
Letter to the Editor
PERIODICAL: Atomnaya energiya, 1660, Vol &, Hi 1, bP - (USSR)
ABSTRACT: ' The use of zirconium in nuclear power reactors is very
much reduced because of its poor strengtn and stability
against corrosion. Although it 1s & well established
s can

fact that small impurities of different elements
decrease or lncrease its stablility, 1ittle i1 «nowWn about
the mechanism of these influences. Investigaticn of
element distributlons in aliloys could, there

helpful, and the authors andertcok to study th
tion of iron, which causes an extreme reduction ol

stabllity against corrosion especially tn todlrne contaln-

ing zirconium. They used zirconium alicy witn C.175 w2lzgnt

APP :
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Iron Distribution 1in Microvolumes of 17286
Zlrconium Alloys. Letter to the Editor SOV/B9-8-1-14 92

Card 2/5

% of iron and zircalloy type alloys (on the todine
zirconium basis) containing (in weignt %): 1.1 lead,
0.1 iron, 0.1 chromium, and 0.05 nickel, and investi-
gated the distribution of iron by means orf contact_.
autoradiography. Powdered radiocactive lsotope Fe?”

was introduced into the alloy melted by means ot an

arc in the atmosphere of argon., Selfradiograms were
taken on the MR type NIKFI plates by means of tpe

1.295 mev 7y-ray and the 0.46 mev “y-ray of Fed™ .

To insure sufficieng resolution, sample thi:ziness

was of the order of a few tenths aof a micror, wnich
supplied a 5 to 10,000 imp/min-cm intensity of radia-
tion. Exposure time depended on the partleuiar setug.
Tne authors found that the Lron distribution in the cast
zirconium alloy was nonhomogeneous even at'ter varlous
thermomechanical treatments. Largest part of the !i»or
remains concentrated _gon the boundaries between bioni
obtained diring the = A phase transicion, and anoboes
part remains in the solld sclutlon having rot sroush

s
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Iron Distrloution in Microvoiumes ot 77220
Zirconium Alloys. lLetter to the Editor SOV/B8%-8-1-14/2C

SUBMITTED:

thereby the resistivity of the solid soluticn (rep-
resenting the basi€ of the alloy), wnile Fe, Cr, and
Ni concentrate on the boundaries of gratlns and blovds,
slowing down the corroslon at the voundaries. There
are 8 figures; and 7 references, & Scvlet, 2 U.S.

Tne U.S. references are: B. Lustman, F, Kerze,

The Metallurgy of Zlrconlum, London, Mclraw-Hill
Book Co., 1955, p 608; E. Hayes, A. Roberscn, W.
O'Brien, Trans. Amer. Soc. Metals, 43, 3&& (1951).

August 5, 1959
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5/089/60/009/003/011/014
B006/B063

AUTHORS : Gruzin, P. L., Babikcva, Yu. F.

————— e

/1
TITLE: Application of Radioactive 1sotopes/and Nuclear Radiations

in Metallurgy

PERIODICAL: Atomnaya enmergiya, 1960, Vol. 9, No. 3, pp. 223 - 225

TEAT: The present article gives a survey of the Soviet plants at which
radioisotopes and nuclear radiation sources are successfully used as well
as of the various fields of application. Radioisobopes and nuclearvr
radiation were first used in metallurgy in 1948-49. Anong the various
fields of application are to be mentioned the use of isotopes as
jindicators (tracer technique), nuclear radiaticn as a power source, and
the use of isotopes for the control and automation of technolagizal
processes. The Novo-Tul'skiy metallurgicheskiy zavod (Novo-Tula Me'zlilur-
gical Plggi) and the Kuznetskiy metallurgicheskiy kombinat (Kurnebs
Metallurgical Plant) were the first to use radioisotopes. One of *he
principal problems in the production of pig-iron was %o find new methods
for an increase in the efficiency of blast rurnaces and the antomarisn of

Cara 1/4
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purposes, especially for the determination of the mest favorablie con2
tions. The plant imeni Dzerzhinskiy achieved great success with the use of
a radiometric instrument that checks the charge lavel in blast furnacns
This plant in conjunction with the Tasentral'nyy nauchno-issledovatel "ex1y
institut chernoy metallurgii (Central Scientific Research Institute of
Ferrous Metallurgy) developed and tested a method of checking the charge
material. Analogous work was carried out at the Kuznetsk Metallurgical
Kombinat. Further work has been carried out for the control of the enrach-
ment of iron ore and the sintering of agglomerates. The Kuznetsk

individual units. In this connection, radioisctopes were used for contrel

;

Metallurgical Kombinat developed a radiometer that is suitad fer deser- /
mining the density of agglomerates. The Kuznatsk Metallurgical Kombina?t, b/
the plants imeni Dzerzhinskiy, “"Azovstal'", Makeyevskiy metallurgicheskiy

zavod (Makeyevka Metallurgical Plant?, and others employ radiometric
methods to check the wear and tear of the fireclay lining of blast-
furnaces. The annual amount saved by rgdiometTic control at the Flant
imeni Dzerzhinskiy and at the Institut akonomiki AN SS55R (Institute cf
Economics of the AS USSR) was calculated to be some millinn rudbles. The
Magnitogorskiy metallurgicheskiy kombinat im. Il7icha \mggwitonorsk

Card 2/4
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Metallurgical Kombinatl imeni Il'ich) is also mentionad in this connection.
Radioisotopes are also much used in steel production. §lag formation in
open-hearth furnaces was investigated at the Magnitogorsk Metallurgical
Kombinat by a radiometric method. 5imilar investigations were performed
at the "Azovstal!'" Plant and the Stalinskly metallurgicheskiy zavod
(Stalino Metallurgical,Plant)‘ The two last-mentioned plants and the
"Zaporozhstal'" Plant use radioisctopes to determine the melting rate and
to check the weight of liquid steel during the melting process in open-
hearth furnaces. The nature of non-metallic inclusions in steel was
examined with the help of radioisotopes at the plants of the Kuznetsk ard
and Magnitegorsk Metallurgical Kombinats as well as at the kombinat im.
Serova (Kombinat imeni Serov), the Stalino and Chelyabinsk Plants, the
plants "Serp i molot",; " negrospetsstal'", "Elektrostal'”, and at various l//
institutes. The Kuznetsk and Makeyevka Metallurgical Kombinats and *the
npzovstal'" Plant jdevised a method of checking the wear and tear of the
fireclay lining of open-hearth furnaces. Radiometric examinations of the
flow of metal during the rolling process were carried out at the Kuznetsk
Metallurgical Kombinat and the Stalino Metallurgical Plant. Iron and tin
radioisotopes were used to develop a new tinning technique which was

Card 5/4
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tested by the Novo-Moskovskiy zavod (Novo-Moskovsk Plant) and the
"Zaporozhstal'" Plant. The Central Scientific Research Institute of

Ferrous ketallurgy designed a radiometric level-meter for liquid metal.

Such level-meters and level-regulators are in use at the Khartsgyzskiy

trubnyy zavod (Khartsyzsk Tube Mill), the Kalinin Plant imeni May 1, the
Sinarskiy trubnyy zavod (Sinara Tube Mill), and the Mogilevskiy L//
metallurgicheskiy zavod (Mogilev Metallurgical Plant). The Leningradskiy
staleprokatnyy zavod (Leningrad Steel Rolling Mill) and the Izhorskiy

zavod (Izhora Plant), for example, made considerable savings by using
radiometric thickness gauges and controllers for rolled stock. The non-
ferrous metallurgical industry also makes use of radioisotopes for contrcl
purposes, such as, e.g., the Yuzhno-Ural'skiy nikelevyy kombinat (South

Ural Nickel Kombinat). The Volkhovskiy alyuminiyevyy zavod (VolkhoVv T
Aluminum Plant) and the Dneprovskiy titano-magniyevyy zavod (Dnegr o

Titanium - Magnesium Plant) use radioactive densimeters for automation

purposes. The use of radioisotopes for the production of high-purity
metals was tested by the plants "Ukrtsink" and Novosibirskiy olovozavod
ibirgk Tin Plant).
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- A160/A101
AUTHORS: Babikova, Yu, F,, Ryabova, G. G., Gruzin, P. L,
TITLE: The distribution of carbon admixture in zirconium and titanium

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 72, abstract 7I477
(In collection: "Metallurgiya i metalloved. chist. metallov". mo. 3,
Moscow, Gosatomizdat, 1961, 28 - 33)

TEXT: The method of contact autoradiography was used in the work, Radio-
active BaCO, salt was introduced in a hole drilled in a Ti or Zr ingot. The hole

was plugged 'with a stoppar from a corresponding metal and the ingot remelted in

an arc furnace. The content R J4n Zr was {0.005%, and the total content of

C in commercial Ti (cl2 - cl%) was<0.2%. In the martensitic structure of Zr and
Ti, C distributesalong the boundaries ‘of the 3-phase grains and along the interior
boundar* es developed as a result of martensitic conversion. In the slowly-cooled
A -zone of Zr,C distributes along the boundaries and subboundaries, In Ti, a si-
milar thermal treatment leads to the formation of a § dispersion phase rich with
C. After the annealing, the distribution of C in Zr and Ti in the cc-zone (800%, —
~20 hours) becomes uniform, which 1s apparently caused by a high mobility of C
atoms. The considerable non-uniformity in the distribution of C in Zr and Ti,
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The dlstribution of carbon admixture in... A160/A101

cooled from the B -zone, 1is connected with the martensitic nature of theo(‘_—_)ﬂ-con-
version. During the conversion, a large number of blocks arise inside the initial
grain, due to the shear processes, Along their boundaries, an accumulation of ad-
mixtures, and especially of C, takes place. The non-uniform distribution of the

admixtures in the solid solution leads to the fact that their effect on the pro-
perties proves to be non-proportional to their mean concentration -in the metal..

‘P, Novik —

lApbstracter's note: Complete translation]

-

Card 2/2

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2"



171200

' frojeit

"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R0006 20-2
’ . - . . i AL AT ‘zlni: 3 TEE i e T P § Y i1

. . . 9 T— - S 0
: L - S . i it S
D B T S IR I g

iti

4/755/61/000/003/010027

. AUTHORS: Ryabova, G.G., _Gruzin, P.L.

TITLE: Study of the distribution of various elements in zirconium and its ;
‘ alloys by means of radioautography. : ' \

: ) C i
.- SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallave~
: deniye chistykh metallov. no.3. 1961, 96-119. g

TEXT: The paper describes a series of tests in which contact radicautognaphy

(RA) was employed to investigate the distribution (D) of Sn, W, Fe, Ni, Cr, Nb;and

C in Zr and some of its alloys. It was found that the character of the D of Fe/Ni,
Cr, Nb, and C is substantially affected by the existence of a polymorphic transfor-
mation (PT) in Zr, which leads to the formation of subgranular concentra.tion?l non-

~ uniformities in the D of these elements, but not in that of Sn and W. It is shown
that certain other factors, such as deformation and heat treatment, affect the D of

: the various admixtures. A brief state-of-the-art survey on the effect of various

7 impurities onthe properties of Zr and its alloys is based primarily on 3 references:

© {1) "The metallurgy of Zr," (B. Lustman, F. Kerze, Jr., eds. McGraw-Hill, 1955;
For. Lit. Publ. House, Moscow, 1959); (2) "Materials of the U,S. AEG} v III - Nu-

- clear Reactors, For. Lit. Publ. House, Moscow, 1956); (3} Ambartsumyan, R.S,,
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et al. (In Trans. 2d Intern'l Conf. on the Peaceful Uses of Atomic Energy, Geneva,
1958, v.3, Atomizdat, 1959). The test alloys were smelted in the MIFI-9-3 arc
furnace in an atmosphere of purified Ar. Radioactive isotopes were introduced

into the melt. The D of the various elements was studied after casting and follow-
ing various work and heat treatments performed with all necessary precautions
against the admittance of gases and other impurities to the alloys. RA was per-
formed either with ordinary specimens 'or with thin (10-100 1 ) specimens, depending
on the radiation intensity of the isotope, which ranged from 2,000-30,000 pulses/
cm?min, NIKFI MK and MR film was used.  Exposures ranged from 2 to 20 days.
Sn: Some of the test results with Zr alloys and Zircalloy-type alloys containing
0.3-2.0 wt'% Sn were previously published by the senior authoress et al., in no.2 of
the present sbornik, 1960, 128, and by G. B. Fedorov, et al. in Izv. vyssh. uchebn.
zav. SSSR, "Khimiya i khim. tekhnologiya," no.3, 1960, 295. The dendritic
liquation of Sn in cast specimens, increasing with Sn concentration and more pro-
nounced in the Zircalloy-type alloy, is noted. Heating and holding at f -phase T's
eliminated this nonuniform D and yielded a homogeneous solid solution. Hot forging
at 800-850°C intensified the dendritic liquation of Sn. A 19-hr 620°C anneal of
cold-worked alloys did likewise, despite recrystallization, W: The W concentrated
in the interdendritic regions. Hot forging as well as cold-working with subsequent
12-hr 700° anneal preserved the intracrystalline liquation of the W despite complete .
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