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iy alloy was pralined by gquenehing from 107 gind
cinbing below 1037 (the Huattensdiic peant) coyolate ol y
were obscrved to for on o podished surface.  Two bainde
of crystals were found: wedge-shaped crystals grew with
deereusing temp., remalned stationary at coust. temp.,
shrank with increadng temp., disappearing at 10°, and
cahibited no hysteresis; streali-shuped crystals grew with
decteasing temp. but shrank only og heating above von
temp., alter which growth on further conling avcurred at
other centers. 1o Cue2d ¢ Su alluys elstic matteuate
/uf'-uh were not observed.  The behavior of the auarten.
Aate i steel s fite to the brcaking of coherency between the
taartensite atud austenite, I the s of clastic nis o
site e ystals cohetency i waintalied but an equil. ot tal ¢
sige in detd. at each temp, by the in. value of theoses.
dynamic potentlal, R, glven by K = -3¢ + L. ¢ Eu
where A is the decrease in potential due to the phas
change, and E, ansd E, are the surface and clastic encrgics. -
Photogragihe of the growth and dicippearame ul_ narten-
slte crystale are gives. AL G Gy
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; PHASE I TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 334 - I
BOOK . call No.: TN672.V8
A uthor: KURDYUMOV, G, V,, Academician
Full Title: THEO RTENSITE TRANSFORMATION IN METALS AND ALLOYS

Transliterated Title: K teoril martensitnykh prevrashcheniy v
metallakh i splavakh
Publishing Data
Originating Agency: All-Union Scientific Engineering and Technical
Soclety of Machine Builders. Urals Branch
Publishing House: State Sclentific and Technical Publishing House of
Machine Building Literature ("Mashgiz")
-7 Date: 1950 No. pp.: 3 No. of copies: 3,000
Text Data
This 18 an article from the book: VSESOYUZNOYE NAUCHNOYE INZHENERNO-
TEKHNICHESKOYE OBSHCHESTVO MASHINOSTROITELEY. URAL'SKOYE OTDELENIYE,
THERMAL TREATMENT OF METALS - Symposium of Conference (Termicheskaya
obrabotka metallov, materialy konferentsil), (p. 4-6), see AID 223 - -7
Coverage: Transformation of austenite to mertensite in steels 1s ex-
plained by formation and growth of nuclei. "Elastic"
crystals are formed whlch grow at lower temperatures and
shrink at higher temperatures.
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K teorii martensitnykh prevrashckenly v AID 334 - 1
metallakh 1 splavakh

Stable and metastable modification of martensite phases in
solid solutions can occur in "normal" or in martensite
kinetics. The martensite phase may be stable modifications
of so0lid solutions or of pure metals, e.g., martensite of
non-carbon alloys of iron, alpha-modification of cobalt,
and occasionally of zirconium and titanium.
Purpose: For 8cientific workers
Facilities: None
No. of Russian and Slavic References: None
Available: Library of Congress,
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Work of formation of wnartensite nuclel. G. V', Kurlyu-
moy and O, P, Maksimova, Ddledas Tad ~ Newd
CSNR7D,08 KIDUD: of. 0 8 43, Nb . The tesup, de
veadence of the velocity of issthermal teansfimatnn froun
austenite to martensite of an alloy of Fe with (L3 & Ny anid
A.4% Mn was studied.  On continaous cooling at 10°, mm
trunsformation began at =17%, which was tyken as the
mastensite point.  Kinetic curves at higher const. tempe
showed transfoematbur.  The veloely of tapeting off of the
transfornation was & max. st ~47°. A plot o’ the logs
rithm of the initial rate of transformnation vs. 1// was 4
straight line at tempe. below —80°, but devistid from this
line at higher temps. The activation energy for nucleation
was 00 ool /mole.  The work of hucleus formaton was it

50°, U0 cul. /mole at — 4%, 70 4t - 30°, andd Fen) gt 0°
Vhus, rsartenslte foemathm is 4 typical phase ansfinmg
ton. Neas the martensite point the sehaity of “vynstonng.
tiou Is slow becuuse of the large value of the work of suclens
foemation A G Gay
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Fhe sl t ol plantie e forsstin s the s atensite (e tmn

T 0, 7.0 Mo stecdund ma2it'e Nt 04 Mualloy of br

was stulied tar test the hypothess that this tracium pte

ceeds by nucleatson and growth.  Fhe steed sndd athy wete

\lelufmcd by cutmprewion just *-fore testing in 8 nugnetomn:

eter.  The deformed specinens were then covted 10 cause

the martenste tradtion to poanenl, and the amt. of teaction

wandetd. by s ul.l;rllrhnnr!'n. Ilhr'uroulllc wete setttic t(l Ulnv

a-ray At mbctographie atinlies. Yefortel speennenyof the

;T‘;ﬁ':mm“ (:') dlr‘?:m:d austenite into marteasite. ateel showedd 3 etlevte. Atwve about 40y e funnnation s
y‘,”“ Absd. Nawh 73 ! fa "'“"V.ﬂ. und T. V. Tugunova, transfosmation oecuteed durmg defniatum and 1eachied
y . Nauk 73, 307 10(19%0); ol C.4. 43, Brle, - A40% teandoriation at about e delormanon. The
martensite peint wae Joewered from atast 1%t N and
tevelod off wt this valie at about M, deformation. The
mattensite teaction bevame shuggish s the delnginad spen-
mens.  Ahe tutal wint. of magteaste fornd s roesult of

both deformution ansl couling was 4L at 05 defueratum,

Jdecgrased to JRCE at about 2550 delormation, and ncreased
NUEAYAEL (ﬂi?'c deformation.  Atutwmt 606G delormuation nu

forsigtion of martensite oceurted during  covhing. 1l
fuenied specimens of thie alloy showed ssnilar, mote pro
noutierd effects except that mn loweting of the marteusite
point was obeervel. At 2065 deformation only ubeout [[%/4
as much total transfueniation ecvurted as at 0€; deformation
The kinetics of the isothermal martensite reaction at temps
in the runge — 15 to — 111° were stuhad on specimens of the
wtlay deformed 075 amd 14, Atall tempa. the 4% alloy
Cshowed i dnitial rate that was abont 0.1 as Last ae the 057
alloy, but the il amt. of teaction was comparable fur the
two specimens.  The activation encrgy was G cal. mol.
for both. Thus, the emscutial nature of the reaction is not
ch:nml hy deformg tion, A. G, Cay
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CURDTUMOV, 0.¥ej WAXSINOTA, O.P, lcznd, teldin, moi.

fransformation of
Probl, metalloved,

sraturen
austenite to martensite at lov temp (um°11:u)

3 ris, met. no,2:64-97 '51.

urdyanov).
1, Chlen-korrespondant AN SS3R (for K(n;a.ee rule and equilibrium)

(Yetals at low \emperature)
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T GLOVCHINER, Ya,M,; YU)HQV, G.V,

Microstmbwt-;;'al investigation of the transformation of anstenite

to martensite in steels and alloys at low temperatures, Probl,
metalloved, 1 fiz, met. no,2:198-118 'sl, (MIR& 113%)

1, Chlen~korrespondent AN SSSR (for Kurdyumov),
(Steel--Mstallcgraphy) (Alloys—~Metallography)
(Metalas at low temperaturs)

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000

CIA-RDP86-00513R000927710004-1
N KURDYUMOV, G.V.; MAKSIMOVA, 0.P,, kand, tekhn, nauk,
BT Martensite nuclei formation process, Probl, metalloved, i fiz, met,
- n0,21129=-134 *s51, (MIRA 11:4)
1, Chlen~korrespondent AN SSSR (for Kurdyumov),
(Metal orystals) (Martsnsite)
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..MDYEEEJ,V_!:F?V': MAKSIMOVA, O.F., kand, tekhn, naulk; TAGUEOVA, T.V.

Rffoot of plastic deformation on the dneties of austenit

e tran
formation tp martensite, Probl, metalloved, 1 fiz, met, no,2f -
135-152 151; (MIRA 1114)

1, Ohlen~korrespondent AN SS3R (for Kurdyumov )
(Deformations (Mechanics)) (Metallography)
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KURDYUKOY, G.V,; FERKAS, M.D,
SRR R 2
o i if eot of alloying elements on the stability of martensite during
tempering, Probl, metalloved. 1 fiz, met no,2:153-166 '51,
(MIRA 11:4)

1, Chlen-korrespondent AN SSSR (for Kurdyumov).
(Stesl alloys-~Metallography) (Tempering)
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mmov' GQV.: mnﬁ, “.DQ

Mechanism of austenite dissociation in the intermediate temperature
range, Probl, metalloved, i fisz, met, no,2:167-175 51, (MIRA 11:4)

1, Calen-korrespondent &N SS3R (for Kurdywaov),
(Steel alloys-~Metnllography) (Austenito)

A g IS T T R T P S e S T ey

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"

D30l ASEIRE, T




"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1

NN TN TSR S I B ISP RS TR I

) T AT T

A i 1
- \—! ™

IL*IHA, V,A,; KRIPSKAYA, V.K,, kand, fiz,-mat. nank: EURDYUKC ", G,T.

Distorted lattices in deformed metals and solid solutions, Frobl,
metalloved., 1 fiz. met, no,2:222-231 's51, (MIRA 1134)

1, Chlen-korrespondent AN SSSB (for Kurdyumov),
(Crystal lattices) (Deformations (Mochanics))
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KuRi{ure v, &/,

G.
NESTERRNKO, Ys,H,; SMYRNOV, 4.A.; KURDYUMOV, H.V., diysnyy chlen,

rystallis lattice of alloys. Dop.AN URSR
(MLRA 6:9)

Disturbance of regularity in the ¢
no,J3:184~193 '51,

1. Akademiya nauk Ukrayins'koyi RSR (for Kurdyum
ov), 2, Laborat -
lofisyky Axmdsaiyi nank Ukrayina'koyi BSR {(for Nesterenko and Sl;::g:):o“

(Metallography )
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USSR/Metals - Diffusion 1 %p 51

"The Influence of Carbon on the Self-Diffusion of Iron," P, 1, Gruzin, Yu. v, Kornev,

G, Vv, Kurdyumov, Corr Mem, Acad Soi USSR, Inst of Metal Sci and Fhys of Metals,
Cen Sci Res Inst of Ferrous Metallurgy

"DoklAk Nawk SSR' Vol LXXX, MNo 1, pp L9-51

iron was obtained during the investigation of the self-diffusion of pure iron., It
i was shown that the addn of carbon strongly influences the parameters governing the
- self-diffusion of iron, Current article subjects this problem to & special study.
Concludes that the addn of carbon in iron decreases the energy of tie bond of the
austenite lattice. Submitted 12 July 51,

PA 221ThS
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USSR /Physics - Martensite Conversion 1 Dec 51
"Kinetics of Martensite Conversion at Tempera-

tures Higher Than Room Temperature," G, V. Kurd-
ymov, Corr-Mem, Acad Sci, USSR,  O0..P,. Maksimova,

of Ferrous

Inet of Metallophys, Cen Sci Res Inst
Metallurgy . : -

"DokéAx Nask.SSSR" Vol IXXXI, No 4, pp 565-568

Investigates: reduced initial speed of conver-
sion of austenite into martensite vs temp
(+150°C to -150°C); martensite curve (quantity
of martensite vs temp) of continuous cooling
taking into account the isothermal effect;
quantity of martensite vs hrs for various iso-
therms starting at beginning of soakings

202194

USSR /Physics - Martensite Conversion 1 Dec 51
(Conta)

reduced quantity of martensite vs sogking time
for various temps. N. A. Bondarenko assisted
in the computations. Submitted 10 Aug 51.

o 20219k
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KURDYUMOV, G. V.
Austenite

Remarks on A. S. Zav'yalov's work "Mechanics and kinetics of austenite transfcrmation in
ferrocarbon alloys," Zhur. tekh. fiz., 22, No. 1, 1952.

Monthly List of Russian Accessions, Library of Congress, May 1%52. Unclassified,
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USSR/ifetallurgy - Steel, X-Ray Analysis 1 Aug 52
"Jauses for Decrease in the Intenaity of lartensite X-Dzy Interlovences," 7, A. Il'ina,
V. K. Kritskava, G. V. Kurdyumov, Corr Fenm, Acad Sci U382, Tust of tetallosraphy
wud Metal Phys of TslIIon! ]
- )
“DokE Ak Hemte SSSR" Vol 85, llo L, pp 773-775

Studies character of distortions of rartensite crystal lattice by neasuring intensities
of X-ray diffraction of hardened stcel with 0.35 and 0.hlf & at 2 temps: +239 and -1859, :
Zstablishes that martensite lattice is characterized by considerable stresses of 3rd ’
kind, 1.e., considerable displacement of osciliation centors of atoms, Presence of

C in soln causes considerable increase in amplitude of thernal oscillations and leads

to ueakenin; of interactomic bond in comparison to lattice of alpha~iren.

Ph 227732

P

Voot 8- 220733, 2 Fip 1
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A1l in b hutskay
a;gg i!fmy Wrdcher. Altadena, vall., Tranalalion no. M0, "
- {From Doklady Akademit Nauk SSSR, v. 83, no. 8, 1932,
p. ©97-999.)
Studies true cause intensity weakncss of certain doublet lines

on X-ray photogruphs of martensite; rando static deviations
of ¥e atons from {deal position in ditection of tetragonal axis
versus Inerease In mnplitude of thermal vibrations in this
ditection. Table. 4 ref.
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GHUZ’IN: P.L.; EKURDYUKOV, G.V. 7 7
. .-
i ’ ) tudy of ulloy diffusion

Uge of artificially radiocactive isotopes for the s dy il fwpivg

and self-diffusion. Sglf-diffunion in 7=iron. Iz"aknwu¢_ ( prpy
nauk, no. 3:383-392 ¥r 53, MLEA

1, Akademiya nauk SSSR (for Kurdyumov), (Diffusion) (Alloys)
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LYSAK, L.1.; KHANDROS, L.H.; KURDYUMOV, G.V., diisnyi chlen.

Quantitative modification of residual austenite foilowing the deformation of
Ul2A steel. Dop.AN URSRH no,4:236-239 '53. (MLRA 6:8)

1. Laboratoriya metalofizylky Akedemiyi arkhitektury UBSR, 2, Akadeniya nauk
URsr (for Kurdyumov). (Austenite) (Steel--Metallography)
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KurdYumioy, &=V
ALFKSANDROV, L,N.; KURDYUMOV, H.V., diysnyy chlen.

et 1

Field of astress originnting in the decay of austenite near the penrliti’.c

kernels, Dop.AN URSR no.5:337-343 '53. . (MLRBA 6210)
1. Akademiya nauk Ukrayins'koyi RSR (for Kurdynmov). 2, Artemive'kyy

uchytell's'kyy instytut (for Aleksandrov). (Austenite)
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U553/ Physics = Cenfarancs, A=Rays A 1l

"Intre luctory Vierd, " 3.V, Kordywsov

s

States that this igsoe f Jfournal is devoted to toprics ‘1iccase 4 larins tho Fourth Al1-Union
Cenference (22-26 Jun 52, Leninzrad) on Arpliecatien of XRays t~ Tnvosti=zst'eon ~f Materials,
Firzst part concernc application Yo industry, seccni part to sciontific research. The

reports are nectly roviews of feral-n medern sreintific toshnianes.
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fHuturliurs ;V, G9¥e

Journal of the Iron and Steel Institute
Vol., 176

Apr- 1954

Matallography

Dt B-18r39, 85

. of earbon, martensits is not ahle to d 1 during
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““0n wo‘j” rutais of Hardened Lop-Caitod

Bteals, C MoV, ar M, und A, E/ HhAmov

Dokl rsrvxr

éln Rumian]. The etate of mWnsilo inn oedm of low.carbon

stosle (quenched from 1000-1050" C. in & solution of wodium

hydroxide at 0°C.) was Investigated by determining the

width of the (211) line in chromium ra hadon, the harinoes,

and the coercive forve. An incresas ir. earhon contont leads

to a oontinuous incresse of all three quantities, indicating an -
increasing amount of carbon In -uh‘l solutjon. Concorning L
the influence of manganese corntent on the width of the line :
(211) it was found that, in all alloys, the earbon content of
martensito was the same and that the carbon waa retained
in solid solution. It la corcluded from the data obtained uut.
during-the rapid quenching of carhon steel contalning 0-19%,

1,

and tha carbon remaina in solution. This conclusion is valia
for stoals with carbon < 0:1%,. The main conditica for tho T
rotention of al’ the carbon in a- mlid solution is a high quench.

ing spocd.—v. 0,
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“Theory of Chanzes in Martenaite.”" p, 52,
(STROJNOCELEKTROTECHNICKY CaSOPIS, Vol. 5, No. 1, 1954, Bratislava, Czechoslovakis)

S0:  Monthly List of East European Accessions, (LEAL), LC, Vol. 4
No, 5, May 1955, Uncl,
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VUSSR/Phys € - I{ardet{ing of steel FD-9037
Card 1/1 Pudb 153-12/26

Author ¢ Kurdyumov, G. V.,

Title : —Natire 6f hardness of drawn steal

Periodical : Zhur. tekh. fiz, 2&2 1254-1267, Jul 1954

Abstract ' : 'The martensite behavior of transition of & solid solution during

drawing of steel can be separated into two types. A new phase
without stress relief and typified by microstructure occurs as
consequence of the martensite formation mechanism, The other
type consists in & diffusionless transition of martensite with
structural changes of alpha-phase crystals in microspaces.
Thirty references inclvding one U, S,

Institution HE

Submitted : March 15, 1954
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USSR/Minerals ~ X-ray analysis
Card 1/1 ¢ Pub, 22 - 16/44

Kritskaya, V. K.; Kurdywmov, G. B., academician; and Stellets—

Authors s kaya, T, I, i
Title 1 Effect of chromium on tho coupling forces of the crystals of A
- (X-iron ) i ) . . .

Periodical ¢ Dokl AN SSSR 98/1, 63-68, Sep 1, 1954

Abstract t Effact of chromium on the bond forces in theOt-iron crystals
was studied experimentally, The experiments were conducted
with the help of X-rays. Scme results are shown on a diagrem
and tubles. Four reforences (1951-1953),

Institution t Institute of rMetu.llurgy and Physics of Metals of the Central
Seientific Research Institute of the Pure Metals (TsNIIChM),

Subﬂitted ’ sooan
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USSR/Physics - Technicél physics

Card 1/1 Pub, 22 - 16/48

Authors + Bil'dzyukevich, I. A.; Golovchiner, Ya, H.; and Kurdyumov, G. V., Academician g

IPEEARE S S i MG TR

Title t The nature of coercive force changes dur.‘.ng"bhe tempering of hardened low-
carbon steel

Lo

Pericdical Dok. AN SSSR 98/3, 385-387, Sep 21, 1954 o

Abstract The three factors playing an important role in the intensive development of .
coercive forieas, during hardening of stesl, are listed. It was established
that the Martensite conversion mechanism in itself leads to considerable in-
crease in coercive force as result of ths originating internal hammering.
The effect of other factors on the change in coercive force, during the tem—
pering of low-carbon steei, is explained. Experimental results -show that
tempering at 220° results in lesser increase in coercive force than harden-
ing, Fifteen USSR references (1933-1954). Graph.

Institution : Central Scientific Research Institute of Ferrous Matallurgy, Institute of
Metal Research and Physics of Metals

Submitted : June 9, 1954
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Card 1/1  Pub, 22 - 21/47

'“Autﬁors'W"‘e”“

Title ot

Perlodical :
kbstract

Institution

Submitted

Kurdyumov, G. V., Academician; and Travina, N, T.

Hoentuenosrarhic study of interatomic reactions in sulid solutions with
a nickel base

Exporiments with criystallic soldid golutiors, having a nickel basc, are
deseribed.  The experiments are intended to determine the strength of the

Anteratomic bonds of the solutions. This was accomniished by measuring

the thermal facters of Roenizen's rav-dispersion., Results are given, Five
references (1951-1954), Tables; srarhg,

Institute of Metallurgy and Physics of Metals of TsNIIChH {Central
Scientific Research Institute of Ferrous Hetals)

cee
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KURDYUOY, £, V.

"Invosligations of Diffusion and [g'mmc Interaction in Alloys with the Adid of

Radioactive Isotopes," a paper precented at the Atoms for Feace Conf'erence, Ceneva
bag) “% “vdy
Switzerland, 1955
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o~ KIRDYUMQV, G,V

[Using radicactive isotopes for studying diffusion and inter-
atomlc reaction in alloys] Pricenenie radioaktivnykh izotopov
dlia izuchenile diffuzii i mezbduatommogo vzaimodeistviis v
splavakh, Moskva, 1955, 15 p, (MIRA 14:7)
(Al1loys) (Radioisotoves-<-Industrial applications)
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KURDYIH‘{)V, G, V,, DANILOV,

V. I, and Others (53)

"Evaluation of Proble
ms 1
Metallurgizdat - 1955 ¥etallography snd Physics of Mets1”

Translation 563700

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1

e

; -Bff-" Vi) A {f
I1 DZYUKBVICH. I.A.; G0, VCHINBR, Ya.H.; EURDYUMOY, 6.V akadenik

Coarcive force cha ‘
nges during tempering c¢f h
Probl, metalloved, 1 fiz, met, no.lizzgg-é‘()& M";i;n

(Steel--Heat traatment) (Perromngnetism)

ad, low-carbon ateel,
(MIRA 11:4)

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1

KURDYUMOY, 6.V, ,akndemik; PERKAS, M.D

" fiz.-mat.nauk +»kand. tekhin.nauk; SHANOV, A.Ye,,kend,

Stnte of martensite cr
yetals in hardened commercial 3
carbon steel, Probl, netalloved, i figz, met, no.z:zzgf;3gnd'§;'-
(Metal crystals) (Martensita) (HIRA.II'&)
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KURDYUMOY, G.V.,akademik; TRAVINA, H.To ,knnd,fiz,-mat ,nauk
L T ———_— .

Bl
- X-rny interference intensity changes during

nickel-chronium-
titanium-aluninun alloy aging.

Probl. metalloved, i fiz. met. .
no,:265-472 155,

(MIRA 11:4)
(Vickel-Chromiun-T{itanium nlloys--Hardening)
(X rays--Industrial avplications)
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KURQZHEQvaGaVAankademik
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Hardness proverties in heat treatment-hardenad stesl
1 fiz. net, no,4:321-338 ‘53, '
(Steel--Heat treatment)

Probl. metalloved.
(MIRX 11:4)
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“Category : USSR/Solid’ State Piysics - Structural eryatallography 53

Abs Jour : Ref Zhur - Fizika, No 1, 1957 Fo 1073

Author  : Kprq v, G.V., Il'4na, V.A., Kritskaya, V.K., Lysak, S.I.
Title ¢ X-ray Diff¥action Investigation of the Strains and Binding Forces in the
Crystal Lattice of Matals snd Alloys

Or18 P Brobl. metalloved. 1 . mstaliov, o, b, 1955, 339-3%9

Abstract : Extensive eéxperimental material is Ir2ported on the study of x-ray diffraction
of straing ang interatomicdnteractibn forces in the crystal lattice of metals
and alloys. Thsx characteristic features of the live crystalline structure
of metals snd alleys 1in gtrengthened state ara éxaminsd. An analysis isg
made of metals for detirmining the various chang=s in the fina crystalline
structure and of tha properties of the crystals in the micro regions. Bib-
liography, 28 titles.
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- KURDYUMOV, @.V.,nkndemik; ENTIN, R.I.. doktor t ENHF,
®) H o de kit o’ =3 -
ez " kand . tekhn.nauk . ’ e anks 02 e Tl
Relntion of the kinetics of wenke
< ning during the agl r
componition of the hardening phase. Probl, metnllgv:g.piog‘;:? :lgtthe
no,4:160-376 155, (MIRA 11-'4)
(Hotnla-—ﬂnrdoning) (Crystal lattides) . )
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EURI'YUMOV, G.V.,akndemik; TRAVINA, N.T,
\_Mw‘,‘m
X-ray investigntion of interatomic interaction in nickel-base solid
solutions, Probl, matalloved. i fiz. met, no. 4:402-407 ‘55,
(Solutions, Solid) (MIRA 11:4)
(X rays--Industrial applications)
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KRITSKAYA, B.K.,knnd.fiz.—mnt.nauk; KURDYUMOV, G.V.,akndenik; STULLETSKAYA, 7.1

Effeact of chrorium on the bindin
5 d f; anergy in  ~iron cryst .
matelloved, 1 fiz, met. no.B:408-411 's5, e q%ﬁmpiﬁij
(Iron--Metallography) (Chromium) )
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Effect of carbon on bindi
of martensite,

(Crystal lattices)
(Carbon)

V.K.,kand.fiz.-mnt.nauk; HODIs, N.M.,

ng energy and stntic distortion in crystals
Probl. metalloved. 1 fiz. met. no.k:b55-460 t55,
{(Martensite)

(MIRA 11:4)
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My PeLeknnd.f {2.-mat nauk; KUZNETSOY, Yo.V.; KURDYUMOV, G.V.,nkadenik
' s YoV, AL mn

Effact of the inter stentt
granular

diffusion of iron, Probl? ctaltoems. "y funtentte

(Diffusion)

(Austenite)

on the aelf-
b metalloved, 1 fiz, met, nob:4oh-boy 155
{Iron alloys--Metnllogrnphy) (MIRA 11:&5
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USSR/Physics - Distortion FD-3032
Card 1/2 Pub. 153 - 1/23

Author ! Kritskaya, V. K.; Kwdyumov, G. V.; Nodia, N. M,

Title ¢ DBinding forces and distortions i;umartensite crystals

Periodical ~ : Zhur. tekh. fiz., 25,  Pebruary 1955, 177-161

Abstract ¢ The essence of tempering of steel consists in the formation of

- Supersaturated solid solution of carbon in the alpha phase (mar-
tensite) as a result of diffusionless conversion of austenite, the
considerable change in the steel's properties as a result of tem-
pering being due mainly to those changes in the state of the alpha-
phase lattice which cause the presence in it of carbon aoms dis-
tributed among the iron atoms; therefore for an understanding of
the nature of the properties of martensite and their variations 'n
the annealing process it is important to know the characteristics
of the structure of its lattice, hence binding forces and distor-
tions. The authors conclude that the great resistence of marten-
slte crystals to plastic deformation cannot be due to variation ip
the binding forces in the lattice, since it is not only not higher
than in alpha-iron crystals but even significantly lower; and that

CIA-RDP86-00513R000927710004-1"
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Cara 2/ FD-3032
the cauge for the high elastic limit of deformat jop In anncaleq
Steel is the greater statge distortion of the martensite lattice i
Caused by the Presence of carbon atopg di530lveq in 1%, Nine
references,
Institutlon -
Submitted

July 19, 195y
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Cara 1/1 Pub. 153 - 2/23

Author ¢ Kurdyumov, gG. V.; Travina, N. 7.

Title :__Qariations in the intensity orf X-ray interfer-nces during aging

of nickel-chromium-titaniwn-alwnmem alloy

Periodical Zhur. tekh. flz., 25, February 1955, 182-187

Abstract ¢ The authors confirm the notion that in the Bupercocled s5o0lid goly-
tion even vefore the beginning of decay proper of the sclid solu-
tion with the formation or second-phase particles there occur witlin
the so0lid solution rocesses that change the distribution ofr
-wvills in the lattice of the crystals of the 801id solution which
coherently scatter x-rays similarly to a homogeneous 5011d solu-
tion, thig pProcess in aluminug alloys being called natural aging
in as nmuch it broceeds at room temperature; in the investigated
alloy it proceeds af g consliderably higher ‘emperature (500-6c0v)
in correspondence with the stronger interatc.ile vondg and conse-
quently with the legs mobility of the atoms. deven references,

Institution ! ~a

Submi tted : July 19, 1954
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Kritekaye, V. K.; Kurdyumov, G. V., Acadenicion; cnd Tikhonov, L. V. e
s A e 5 B S A T

Effoct of machinine on the coupling forces in the crystsis of ea

so1id solution of iron~nickel alloy

Dok. AN SSSR 102/2, 27274, May 11, 1955

Studies ere described of the herding end tempering effect on the coupling

forcos of the plastic deforation of iron-nickel 0lloys of the follouwing
compound: 4% lil; 0,015% C; 0,04% Si, and 0.001% P. Intensities of the .
Specetral lines were studies. Fourtcon USSR reforences (1951~1955), '~fj;
Diagrom; toble. '

Central Sclentific Research Institute of Ferrous Metals, Inatitute of
Metallography and Phynics of Metals ok

February 23, 1955

R AN
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DANILOV, Vvitaliy Ivanovich, professor,doktor fiziko-matemiticheskikh nauk,
laureat Stslinskoy premii; ! G.V., akacexnik, redaktor:
DANILOVA, A.X., redaktor; ZUBKO, A.K. , redaktor; KAMENETSKAYA, D.S.,
redaktor; LASHKO, A.S., redaktor; OVSIYENKO, D.Ye., redaktor; SKRY--
SHEVSKIY, A.F., redaktor; sPRKTCR, Ye.Z., redaktor; KAZANTSEV, B.A.,
redaktor izdatel'stva; RAKHLINA, H.P., tekhnicheskly redaktor ‘

[Structure and crystallization of liquids; selected articles)
Stroenie i kristallizatsiia zhidkosti; izbrannye stat'i, Pod red,
G.V.Kurdiumova, Kiov, Izd-vo Akademii nauk UKSSR, 1956. 566 p.
(MIR3 9:10)
1. Deystvitel'nyy chlen AN USSR (for Danilov)
(Liquids) (Crystallization)
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Cetogory t USSR/Solid Strte Fhvules . Yochrnien bropertisg of £.0
Crystels rnd Cryatelline Cepounds

hbo Jour 1 Rof Zhur . Flzivn, Ho 3, 1957, o 6013

Luthor i slurdyuorov, G.v,, Keminaliy, E.2,, Rozonbere, V.1,
Titloe i dnfivonce of Tntornal Structure of the fustenito Grein on ‘
tho Strongth with Incroreing Torporeture

Orig Fub : Dokl, N S8ER, 1653, 107, Mo 1, £5.£7

hbatract s 4 study wac zirde of the influonce of the intrezrenular '
structure of custenite on the sirength pt 700°, a3 e function
of the ¢poad of the forretion, Various structurcs were re-
-cedvod by phese herdening (direct end reverse nertensitic
tronsforretion) and hoating ot vericus taorperstures sbove
tho tempereture of the end of the reverse mertonsitic trens.
fornetion, It y-p oetrblished thet the prosence cf » thirn
subnicroscopic inhooprneity in the siructure of the greine,
due to tho lIrrgo nusber of intregronuler seperotion sur-
faces, lerds to on increnue an the resistrnce te deformation
oL high doforrietion erecd rnd to 2 redvction in the resic-
trnce to deforuotion ot bpoodn-éausihé fallure zfter 100

Cord t 1/2
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1245
AUTHOR KUDRJUMOV, G.V., KAMIN3KIJ, E.2., ROZENBERG, V...
TITLE The Influence exercised by the Interior Structure of the Austenite
Grain on Strength at Increaied Temperature.
PERIODICAL Dokl. Akad. Nauk, 109, fase.1, 85-87 (1956)
Publ. 7 /1956 Teviewed 9 / 1956

In the present work a solid solution on an iron base containing about 29%
nickel and 1% titanium is examined. The direct martensite transformation of
this alloy takes place below room temperature, but the inverse tranaformation
ceases at 640°. The samples were homogenized for 8 hours at 1000o after
melting and forging. After the aforementioned treatment the sanples had
austenite structure, and their state depends on working temperature. The en-
durance strength was tested at 700° in an argon atmosphere by tension. As a
result, the dependence of endurance strangth on the connected tension and on
the temperature during preliminary treatment is obtained, and herefrom also
the tensions necessary for a fracture of the sample after 100 hours. Further-
more, short tests of breaking strength were carried out at 7009, on which
occasion the following results were obtained: The higher the temperature of
annealing after the martensite transformation, the lower is the strength
limit and the larger the endurance limit of stress, i.e. the tension necess.-
ary to bring about a fracture after 100 hours.

X-ray examination supplied information concerning the state of the crystals

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1

iy

Dokl.Akad.Nauk, 109, faso.1, 85-87 (1956) CARD 2 /2 PA - 124%

of the -80lid solution after corresponding treatment. Some X-ray pictures
taken with manganese radiation are attachedj they permit a qualitative de-
scription of the state of the crystal lattice of the austenite after an in-
verse martensite transformation and following heating. The broadening of the
1ines in a radial direoction is due to tenaions of the 2. kind, and to the re-
duoction of the domains of the coherent scattering of X-ray radiastion. The de-
scription of the interference spot in azimuthal direction indicates a mutnal(?)
or opposite (?) rotation of these domains. These states of the crystals (grain)
of the solid solution are conserved up to very high temgeratures and recrystal-
lization begins only at 1000°. After annealing at 1100 and 12000 reflections
of new recrystallized grains become noticeable. Each austenite grain is. a

total of small domains with a proper crystal lattice, and this lattice is
interrupted at the boundaries of the grain. The higher the annealing tempera-
ture after the inverse martensite transformatioa, the more completely will the
destructions of the crystal lattice be removed, and the more will the s3trength
of the solid solution be reduced. At high temperatures and low tensions a
treatment that removes (or increases) defects of the lattice will increase

(or deteriorate) resistance against plastic deformation.

INSTITUTION: Institute for Metallurgy and Physics of Metals of the Central
Scientific Research Institute for Iron Metallurgy
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KepRyrMmerc-v  KrorRFimoy, GV
SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1857
AUTHOR KUDRJUMOV,G.V., PERKAS,M.D.
TITLE On the Hardening of Not Alloyed Carbonless Iron.

PERIODICAL  Dokl.Akad.Nauk, 111, fasc.4, 818-820 (1956)
Iasued: 1 / 1957

At first some previous works are discussed. The impossibility of hardening
carboniess iron, i.e. the impossibility of the production and the growth of
the germc of the a-phase above the martensite point is due to a disturbance
of the orystal structure of austenite, and consequently by the high mobility
of the atoms. Heating up to 1000° and more diminishes the production velocity
of the a-phase in a higher range of transformation temperatures and makes
undercooling of the austenite down to the domain of martensite transformation
possible., If these assumptions are correct the possibility of nardening pure
iron by increasing the temperature of heating will increase. For this purpose
a heating temperature of more than 1100° is taken, because in that case the
dependence of the diffusion coefficient on temperature takes a normal course.

The iron examined in this case had the following chemical composition:
0,01% Cj 0,05% Mnj 0,02% 81} 0,008% P; 0,03% Sj 0,041% 0,3 0,009% ¥,}
0,004% Hye The samples consisted of 20 x 10 x | mm plates. The samples were
chilled in a 10% aqueous NaOH solution at 5°. The state of the iron after
various forms of processing was estimated by measuring the hardness (accord-
ing to WICKERS) and the breadth of roentgen-interferences. For the samples
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annealed at 600°3 80 HV was obtained for hardneas, and for the breadth of the

line (220) 9.10 ° radian was obtained in iron radiation., After hardening of
the samples from 980 to 1020° s hardness increased to 100 - 120 HV. The inter-
ference lines were somewhat washed-out on this occasion, but the doudblet Ka
of the line (220) did not fuse completely. In the course of hardening which
proceeded from 1350 y hardness amounted to from 190 to 210 Hv, and the doublet

Ka fused into a broad line.

The data at present available concerning the strength and the roentgen proper-
ties of carbonless iron show that the solidification attainable by martensite
transformation has a similar strength as solidification attainable by cold
plastic transformation. By comparing the resultn of chilling and cold deforma-
tion of iron it is possible to conclude that on the occasion of chilling pro-
ceeding from 13500, the trausition =« (at least with respect to the
greater part of the volume), takes place according to the martensite mechanism.
However, chilling proceeding from 1000° caused only partial hardening., A pos-
8ibility of undercooling the ]‘-phase of iron (and therefore its hardening
properties) deponds largely on the inner structure of the grain and on the
quality of the orystal struoture.

INSTITUTION: Institute for Metallurgy and Physics of Metals of the Central
Scientific Research Institute for lreon Metallurgy.
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"The liature of Hartensite Transformation,®

paper presentad at the Hetallurgical Congress in Chicago, 6 iov 1957

Eval, and Abst. B-3095, 520, 6 Nov 57
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+ Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5. p 246 (USSR}

AUTHORS: Gruzin, P.L., Kurdyumov, G.V., Tyutyunik. A.D.. Entin. R.IL

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-temperat:ve strenath (H)
are examined. It is noted that the special features of the be-
havior of metals at high temperatures under load are coniiioned
by the existence of rather frequent diffusive shifts of atoms (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 atormic dis-
placements, increasing with temperature, tends to limit the
temperature zone in which hardened alloy phases 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
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On the Role of Diffusive {cont. )

mobility atthe grainboundatyorthe intra-grain interface, as against that
within the body, means that the grain boundarics cons'itute the weak spot 1n
the resistance of a3 metal to deformation and fa:ilure at high temperatures. A
reduction in the mobility of the A 15 required to increase the level o H. It is
demonstirated that an identical level of mobiliiy of the A ¢in be atteined a1 dif-
ferent temperatures with different metals. The temperature 3t which a given
level of diffusive mobility of A is attained is determined primarily by the
energy of activation. In some metals the level of mobility of the A is also Gag-
nificantly shifted by the change in the magnitude of the factor Dy preceding
the exponent in the expression for the relationship between the coetfic ent of
diffusion (CD) and the temperature. Accumulated experimental dots show thar
a variation in the CD may occur owing %o changes in either parameter of the
temperature dependence of the CD. At elevated energies of activaiion (due to
alloying), there is usually an increase in the mulliplier D,. with the result
that at temperatures that are high for the given alloy base metal there is
little change in the CD, whiie at low temperatures they may change by a full
order of magnitude or even more. Addition to the alloy ot elements that
strengthen the bond in the solid solution causes a shift toward higher temper-
atures for the onset of the diffusive ductility mechanism. Vo
1. Metals-~Diffusion 2. Alloys--Diffusion 3. Metalo--Tegpseni oo
Card 2/2 4. Metals--Mechanical properties

D ury,

bl

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000

L N M A SR S S LR L i

CIA-RDP86-00513R000927710004-1

IR AN C A eSS R S

KURDJMOV, G.V, [Kurdyumov, G,V,]; NEJMAN, M,B. (Neyman, M.B,]; FRANK, G,M,

Ugse of radioisotopes in the Soviet Union. Jaderna energie 3 n.6.11:389-
399 N '57,

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1"



"APPROVED FOR RELEASE: 06/19/2000

CIA-RDP86-00513R000927710004-1

SR £

Kuabyumev e |/

AUTHORS Kurdysov, G. V., Neyman, . B., Frank, G. 4. 89-11-9/9

PTITLEs The Uaec of Radioactive Isotopes in the USSR ( Primeneniye ra-
dioaktivnykh izotopov V S8SR)

PERIUDICAL: Atomnaya Energlys, 1957, Vol. 3, Nr 11, pp. 465-478, (CSSR)

ABSTRACT: Only some of the most important uses of radioactive isotopes in
chemistry, biology, nmedicine and agriculture are deascribeds
1. Radioactive igotopes 1in chemistry.
1) Anorganic chemistry.
a) Mechanism 68 the isotope of complex compounds of Pt, Br.
b) Mechanism of the formation of thiosulphate.
¢) Establishment of the diffusion exchange theory for the
systems solid body-gas, solid-liquid, etc.
2) Analytical chemistry.
ag Use of indicators.
b) Absorption of carbon for the separation and purification
of radioisotopes.
3) Chromatographic separation of salts and gaseous mixtures.
3) Physical chemistry.
a) Determinations of the vapor pressure of metals, salts and
oxides.
b) Rapid method for the determination of solubility.
43 Chemical kinetics
Card 1/3 5) Organic chemistry
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The Use of Radioactive Isotopes in the USSR. 89-11-9/9

a) Determination of the rearrangement of closed groups,rings,
etc.
b) Determination of the place where the splitting of a lar-
ge moleocule or ring etc. takes place
c) Participation of oxygen in catalytic oxidation processes
1I. Radioactive isotopes in engineering.
1)oammadefectoscopy (samples with a thickness of up to 300 mm)
2Vcontrol of working processes (CO, 1r]9°, cs137, TlTo)
3)Employment in the current thickness meagurement without dis-
turbing the working process, but on the contrary to control it
4gSearoh for new ore and oil deposits
5)Use in mining and in foundrtes
111.Radioactive isotopes in biology and medicine
1)Determination of the exchange of phosphorus tnfthe sick tis-
sue, in the lungs, in the central nervous system
2)Determination of the exchange of jodine
3)Use in therapentics (internally and externally applied)
4)Determination of the speed of an exchange process in depen-
dence on the functional state of the central nervous systenm
S;The use labelled microorganisms for determinations of immunity§

6)Gammasterilization
Card 2/3 IV. Radioactive isotopes in agriculture

TR RIS A LR O R SO BT AT T R AR, BT UGN Tokon 2T WY £
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The Use of Radioisotopes in the USSR. 89-11-9/9

1) Determimation of the actual course of photosynthesis
2} Determination of the actual process of nutrition in plants

3) Biosynthesis of chlorophyll
4) Improvement of fertilizers
There are 3 figures and 98 references.

AVAILABLE: Library of Congress

Card 3/3
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125-3-5/34

AUTHORS: Il'ina, V.A., Kritskeys, V.K. Kurdyumov, G.V., Usip'yan,YuA.
and Stelletskaya, T. 1. ST

TITLE: Study of the dependence of the bond forces on the state of
crystals in metals and solid solutions. (Izucheniye
zavisimosti sil svyezi ot sostoyaniyas kristallov v
metallakh i tverdykh rastvorakh).

PERICDICAL: "Fizika Metallov i Metcllovedeniye" (Physics of letals
and Metallurgy), 1957, vol,IV, NoO.5, Dp.417-451 (U.8.5.R.)

ABSPRACT: Numerous studies revealed that the interatomic bond forces
in e metallic crystal lattice cen be influenced by alloying.
Depending on the nature of the alloying elenent,the bond
forces can be increased or decreased. Earlier work of the
authors (3) and of Iveronova, V.I. and Katsnel'son, A.A.(8)
have shown that the concentration of the alloying component
is also of great importance, the heat treatment and plastic
deformation was also found to influence the chsracteristic
temperature of the solid solution (2,3%,5,6). In recent
years a considerable amount of worx nas been published
inside and outside the Soviet Union in which anomalies are

Card 1/5 reported in the changes of certain properties as a result
of heat treatment und deformation of numerous solid solutions.
On the basis of experimental dsta of verious authors it can
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Study of the dependence of the bond forces on the state of
crystals in metals and solid solutions, (Cont.)

be considered as an established fact that certain properties
of the solid solution cen be changed appreciably by heat
treatment and deformetion without eny change occurring in
the chemical composition of the investigated phase; this
phenomenon (change in the characteristic temperacures,
electrical resistance anomalies, change of the lattice
period etc.) was detected only in solid solutions but not
in pure metals, Analysis of results of otner authors
permits the assumption that the snomalies in the properties
observed by various suthors can be attributed to a general
cause and asre the result of the same process taking place
inside very small volumes of the crystal latiice of the
solid solution. The most likely assumption is that the
observed anomzlies in the properties are due to changes in
the distribution of the atoms in the latlice of the golid
golution and on that nuumerous suthors are in agreement
but, on the other hand, various authors disagree on the
character of the redistribution of the ztoms inside the
solid and on the nature of this phenomenon; however, there
is no direct confirmstion of this essumption end the problem
requires further study. In the here described work the

L T A P R DB A B A T
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Study of the dependence of the bond forces on the state of
crystals in metals and solid solutions, (Cont,)

influence was investigated of differing treatments on the
interatomic interaction in crystals of solid solutions and
of some high melting point metels and the influence was
studied of the plestic deformation and heat treatment on
the bond forces. The investigations were effected by X-ray
methods and by measuring the resonesnce frequency of the
longitudinal elastic oscillations (determination of the
modulus of elasticity). The investigations were carried out
on iron alloyed with chromium, mengenese, W, Ni, Ti and
also on pure Cr, W and Ta. For melting the metals a 50 Xg
capacity high frequency furnace was used and the material was
cast into 25 kg ingots. The ingots were subjecced Lo
diffusion ennealing at 1200 C and then forged into a square
of 40 x 40 mm cross section and into rods of 15 mm dia.
Forging was begun at 1000 to 1100 C and,after forging,the
material was cold rolled with & total reduction of 62.5%,
the specimens for determining the modulus of elasticity
were cut from the rolled strip in the direction of rollirg
and were 100 mm long and 10 mm dia. The chemical analyses
of eight of the investigated melts are given in Table 1,p&19.
The results are described in some detail which were obtained
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Study of the dependence of the bond forces on the state of
crystals in metals and solid solutions, (Cont.)

for the characteristic temperature of the solid solutions,
Pe-Cr, Fe-Mn, Fe-W, I'e-Ti and for the bond forces in the
pure metals Cr, W, Ta and also for the Young modulus of

iron and the alloys Fe-Ni, Fe-W, Fe-Cr, Fe-lln after various
types of heat treatment. I% was found that the character-
istic temperature of the pure metals Fe, Mo, W and Ta does
not change after heat treatment and deformation of these
metals. In chromium an increase was observed in the
characteristic temperature after heating deformed specimens
to 600 C; after heating deformed chromium et 800 C its
cheracteristic temperature did not change; it was found that
the effect of changes in the characteristic temperature as

2 function of the heating temperature is reversible, There
is a bond force during heat treatment and deformation of the
solid solutions Fe-Cr, Fe-W and Fe-Kn: the characteristic
temperature increases on heatingwithin a given tenmperature
range and decreeses as a result of plastic deformetion and
hardening (Fe-Cr, Fe-Mn)., It was established that there is
full correspondence between the direction of the change in
the characteristic temperature ana tte Young modulis, resulting
from heat treatment and working of the solid solutions
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Btudy of the dependence of the bond forces on the state of
crystals in metals and solid solutions. (Cont,)

Fe-Cr, Fe-W and Fe-~Mn, It is sssumed that the revealed
phenomenon of a change in the bond forces during heat
treatment and working of various solid solutions is due to

a redistribution of the atoms in the crystel lattice and that
an increase in the bond forces corresronds to an increase of
the degree of the near order.

There are 10 figures, 6 tables snd 24 references, 17 of which
are Slavic,

SUBMITTED: December 4, 1956,

ASSOCIATION: Central Ferrous Metallurgy Scientific Research Institute.

(Tsentral'nyy Nauchno-Issledovatel'skiy Institut Chernoy
Card 5/5 Metallurgii).

AVAILABLE: Library of Congress
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AUTHORS: Il'ina, V. A., Kritskaya, V. K. and Kurdyumov, G, V.

TITLE: On the change of the absolute intensitiee of X-ray
intorferences of cold deformed iron., (Ob izwmencnii
absolyutnykh intensivnostey rentgenovskikh interferentsiy
kholodnodefornirovannogo zheleza),

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No,2,
pp. 379-381 (USSR)

ABSTRACY: In X-ray investigations of deformed metals and alloys
(Refs,1-7, 10) it was found that there is a weakening
in the intensity of the lines of radiograms obtailned
from deformed specimens as compared to the intensity of
the same lines obtained from non-deformed specimens;
the degree of weakening is the more pronounced the
higher the order of reflection and complies with the law
2
"Bzhi
e . The work described in this paper aimed at
verifying the correctness of this law and was carried out
by means of an ionization method using YPC-50UA equipment
which incorporated additional equipmcnt for controlling
the change in the intensity of the primary beam of X-rays
Card 1/2 (Io). The investigations were carried out on deformed
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On the change of the absolute intensities of X-ray interferences
of cold deforwned iron,

(filed off) and annealed iron poviders, The obtained
results are entered in a table, p.%80 and =« greph, Fig,l.
Using the ionization method of measuring the absolute
intensities, is was again proved that cold plastic
deformation brings about a vieakaning of the intensity
of the reflection of the X-rays in accordance with the
expontential law >

~bXh

e .

There are 1 figure, 1 table and 10 references,
4 of which are Slavic,

SUBMITTED: September 6, 1957,

ASSOCIATION: Institute of Metal Technology and Physics of Metals,
TsNIIChM, (Institut Metallovedeniya i Fiziki Metallov
TsNIIChM),

AVAILABLE: Library of Congress,
Card 2/2
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A AUTHORS: Il'ina, V. A., Kritckaya, V, K.)and Kurdyuaov, G, V,

TITLE: On the weakening of X-ray reflections of g-iron ag a
result of extinction, (Ob oslablenii rentgenovskikh
otrazhenly a-zheleza za schet ekstinktsii),

"PERTODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No.2,
pp. 381-383 (USSR)

APSTRACT: Determination of the static distortions of the crystal
lattice (third order distortions) is usually effected
by comparing the absolute or the relative intensities
of X-ray reflections from equal crystallographic planes
of deformed and of annealed metal. It is thereby assumed
that a change in the intensity should be due solely to
one cause, namely, the existence of a disordered
distribution of the displacements in the dzformed
specimens, The second (annecaled) specimen is used as
a standard. The preliminary heat treatment of this
specimen must be so carried out that there should not
be an intensive coarsening of the crystal structure which
would lead to a weakening of the intensity of X-ray
reflections (extinction). In order to determine the
annealing temperature of deformed iron powler at which
Card 1/3 a weakening of the intensity of the X-ray as a resuit of
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On tke weakening of X-ray reflections of a-iron as = result of
extinction,

Card 2/3%

extinction takes place, the following experiments were
made : deforged iron powder was annealed at 500, 650,

700 and 750°C, These powders were used for producing
cylindrical specimens of 0,9 mm dia, The X-ray
investigation was effected using molybdenum radiation,
The X-ray patterns were photometrically evaluated by
means of a recording micro-photometer which recorded the
curve of intensity distribution on a self-recording
electron potentiometer, Bach half of the radiograph
was photometered twice, The intensity was determined

of X-ray interferences from crystallographic planes

with the following sums of the square values of the
indices: 6, 14, 26, 62, Obtained experimental data

are entered in'Table 1. After annealing at 500 and 700°C
the relative intensity of all the measured interference
values did not change; only after annealing at 750°C was
a weakening observed of the intensity of the X-ray
reflections from the planes (211) and (321). The
intensity of the rame X-ray interference from the planes
(510) and (732) remained practically uwnchunged, In Fig.l
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On the weakening of X-ray reflections of a-iron as 2 result of

extinction,

' the effect of the extinction for the various crystallo-
graphic planes is graphed, 'The effect of extinction
was also studied in a solid specimen. One of the
investigated specimens of hardensd iron was tempered
successively at 450, 550 and 600 C for two hours and
the intensities were measured of the X-ray reflections
from the planes with the sum of the square values of
the indices 6, 14, 26 and 62 and in the hardened state -
6, 14, 26, The experimental results arc cntered in
Table 2, It can be seen that the effect of extinction
in a solid specimen of hardgned iron manifests itself
even after tempering at ©00°C, It can also be seen
that type IITI distortions do not occur during
hardening,

Card 3/3 There are 2 tables, 1 figure and 1 Slavic reference,

BUBMITTED: September 6, 1957,

ASSOCIATION: Institute of Metal: Technology and Physics of Metals,
TsNIIChM, (Institut Metallovedeniya i Fiziki Metallov
TaNIIChM),

AVAILABLE: ILibrary of Congress,
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AUTHORS: Kurdyumov, G, V. and Maksimova, 0. P. (Moscow). 2u-6-2/24

TITLE: Regularities in the kinetics of martensitic transformations.
= (0 zokonomernostyakh kinetiki martensitnykh prevrashcheniy).

PERIODICAL:"Izvestiya Akademii Nauk,Otdeleniye Tekhnicheskikh Nauk"
(Bulletin of the Ac.Sc., Teohnicel Sciences Section),
1957, No,6, pp.4-11 (U.S5.S.R.)

ABSTRACT: In earlier work (1 and 2) the authors have shown that at
sufficiently low temperatures the speed of martensitic

- transformations is measurable. Researches carried out by the
present authors indicate that in some steels with a low
martensitic point T (temperature at which martensitic
transformation begi ) the transformation of austenite
into martensite can be completely halted by rapid cooling
in liquid nitrogen, and isotnermal transformction of
austenite into martensite can be observed at temperatures
above the boiling point of liquid nitrogen (3 and 4). '
It was shown that a definite energy of thermal vibrations of
atoms is necessary for the formation of martensite nuclel.
At insufficient energy the gpeed of formation of nuclei is
practically zero; as the energy of vibrations increases the
gpeed of formation jncreases proportionally to exp(~U/RT),
where U can be considered as the energy of activation of

card 1/5
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