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deviation from this ratio is termed a dilatometric anomaly (Zeldovich, V. I. ,» Sorokin, 1. P,
FMM, 1966, 21, 223). The difference between the dilatometric effect of the transformation of a
textured (deformed) alloy versus that of a statistically isotropic (nondeformed) alloy repre-
sents the measure of the dilatometric anomaly, on taking into account the amount of the trans-
forming phase. In this connection, on the basis of an analysis of dilatometric anomalies and
changes in texture due to a—vy transformation, az well as on the basis of the change in trans-
formation temperature owing to prior plastic deformation (92% reduction in area), the nature
. of a— vy transformation during continuous heating is discussed with respect to N23, N28, N32
and N27T2 ferronickel alloys and G7 and Gl4 ferromanganese alloys. The temperatures at the
beginning and ond of the transformation wore taken as the temperatures at which the dilatome- j
tric curve began to markedly deviate from its rectilinear couse. The dilatometric curves were
plotted with the aid of a differential optical dilatometer, and the phase composition was deter-
mined by the magnetometric method. Findings: in ferronickel alloys with a low Ni content —-
NI2 (12. 0% Ni), N15 (15.1% Ni), N23 (23.1% Ni) -~ the decisive role in transformation is played
by diffusion processes (the austenite texture becomes dispersed to a much greater extent),
iwhereas in the alloys with a highor Ni content the martensitic mochanism i1s largoly respon-
sible for this transformation, The addition of Ti (1. 9%) to the alloy with 27% Ni (N27T2) inhibits
+ |the recrystallization of asutenite and the development of disordered diffusion processes during
- |transformation. This may be a definite factor in enhancing the strength of Fe-Ni~Ti alloys
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- steel leads to the redistribution of sulfied in microvolumes of steol, as a ’
result of which the high-melting cerium sulfides are localized in the dendrite
axos ‘and not in the interaxdal spaces, The concomitant fragmontation of the ;
dendrite crystallization is explained by the modification effact, as well as the 5o
“purification of the melt of hydrogon, sulfur, and othor admixtures. The maxdimum
dogroo of disorganization of the dondritio crystallization 4s notod upon the
dntroduetion of increased portions of REM (0.64). Tho purification of stoels IR
likewiso proamotos the removal of spot inhomogenoities. An important
{ . characteristic of steel treated with REM 4s the increased isotropism of its-
; mechanical properties (yield point). The best results (the minimum anisotropy
factor) are achieved upon the introduction of 0.25% ferrocerdum, It was found
that the optimal amount of REM additions depends on tho thermal processing
regime and the purpose of the steel; in the state following annealing and highe
temperature tempering, an addition of 0,14 is optimal; in the state of low-
i temperature tempering it is 0.25¢ REM. The introduction of inoreased amounts s
! of REM on the order of 0.4=0.6% for the elimination of flaking sensitivity of ;
. ‘6teol is pormitted  and 18 recommended only for alloyed steels to be annealed '~ {
-+ and quenched to low and medium temperatures., Such a dependence of the optimal ' ;
- R}-addition on the conditions of subsequent thermal troatment is assooigted '
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1. |TITLE: -Temperature dependenqp‘ of the magnetic properties of ho%-nickel alloys -

. 'ISOURCE: = Fizika metallov-i metailqvédeniye, ve 21, no, Z, 1966, 541-545
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" |ABSTRACT: ' The temperature dependence of the magnetic saturation, magnetization, and |
;.jcoercivity of iron-nickel alloys containing 27.9% Ni and 27,0% Ni plus 1.9% Ti respec~| . |
7 -|¥ively was studied, The study supplements the results of V. I. Zel'dovich and V., D, |- "¢
' [Sadovekiy (FMM, 1965, 20, 416).. The experimental procedure followed is dosoribed in
|the roforence above, and the experimontal results are summarizod in graphs and tables
1(see Fig, 1), It was found that, aa a result of annealing, tho austenite phase be~
. jcomes onriched with nickel to the extent that the spooimon acquires ferromagnetic
i |properties at 200. It 1s concluded that the chief difference in tho coercivity of [~
7 |Fe-N1 and Fe-Mn alloys is due to the farromagnetism of the austenito component of the

v |former, : T R
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Rorotiovion stad’, no. 4, Apr 1963, 354-358.
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o The effects of the addition of ferrocerium containing 94% rare-earth metals

i were i

on the mechzanical properties of 40XH (0. 379 C, 1.03% Ni, 0.579, Cr} s:ee}

iZated at the Cheivabinsk Scientific Research Institute of Meral-

lurgy ard ihe Chelyabinsk Metallurgical Plant. The hardenability of steel
increased only with the addition of 0.6% Fe-Ce (smaller additions did not
affect tha ‘nardenability). Fe-Ce has little or no effect on austenite grain

¢ Size or the rate of grain growth at high temperature. The addition of 0. 10

‘ % Fe-Ce had a positive effect on notch ioughr.egs. With low-tempera-
I ture tempering a maximum notch toughness of 5 kgm/cm? was obtained in
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An addition of 0. 25% Fe-Ce

» 0.10% Fe-Ce had no effect,

the anisotropy. The additionof 0. 6% Fe-Ce lowered

tion to brittle behavio:- by 30 to 40°C, which can be
€ purifying and refining effect of Fe-Ce. (WW]
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Thermal and Mechanical Action of a Cavitation Zone
on the Surface of a Metal<( 1\

Fizika metallov i mecailovedeniye, 1960, Vol. 10,
No. 2, pp 262 - 268

TITLE:

PERIODICAL:

TEXT: The present work is an attempt to examine the change in
temporature and pressure impulsesfarising in the surface layers
of a solid in the cavitation zono. A magnetostriction vibrator
was used in the experiments with a constant amplitude of 0,006 mm
and a frequency of 7.5 xc/s. Phase changes in a quenched u7
steel and D1 duralumin were investigated in the cavitation zone
by microhardness and X-ray investigations. Fig. 2 shovs the
relation of microhardness with time of cavitation erosion.

Fig. 2a is for the steel and 2b for duralumin. The changes in
hardness show that the temperature of micro-volumes during
cavitation erosilon reaches %70 9. Fig. 3 shows the effect of
.a..preliminary tempering treatment at»various temperatures on
herdness (Curve 2) and rate of eosion (Curve 1). The rate of
on is practicallywunchanged by preliminary heat treatments

erosi
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up to 400 °c., This shows that the damage occurs on micro-
volumes of metal, the temperature of which is up to 400 °c.
X-ray investigations show that the internal stresses arising

in the steel in the process of quenching are removed by
cavitation erosion. Similar results were obtained for duralumin.
During the experiments, the duralumin became artificially aged,
showing that high temperatures are reached during cavitation

erosion.
The obtained results can be summarised thus: \X(
1)  the mechanical and the thermal effects in the cavitation

zone produced by the magnetostriction vibrator were calculated.

It was found that in the ¢case of usin%/7o5 kg/s vibrator, the

pressure increases periodically to 550 kg/cm”™ during a period

(3 5 o

of about 10~° sec and acts on an area of about 1077 mm“, The
micro-volumes of the metal bordering on the cavitation bubble

are heated to 300 - 500 °C.

2) It was established that during the process of cavitation

erosion, hardened steel is being tempered at temperatures up
Card 2/3
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to 470 ©c, .
3) The speeds of cavitation 8rosion of stee] hardonad to obtain

There are 4 figures ang 10 Soviet references,

ASSOCIATION: Khar'kovskiy politekhnicheskiy instityut im.
VeI. Lenina (Kharikoy Polytechnical Institute
im, v, T, Lenin ~ ]
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‘crystallization

PERIODICAL. Stal', no, 3, 1962, 258 - 251

TEXT: ‘ T . ,

gtallization. The
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0stly teng to adsorp hydro-
hydrogen Separation from the metal ig par-
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¢ one, checking Specimen, witp-
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Um, containing 94z rare-earth meta) (primarily cerium)
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cut fronm blooms rolled frop the test ingots, (air~dried afte
Were analyzed after 1 and 6 ‘months , Flakes were hot foung i
to which at least 0,65 ferrocerium yas added. 1Th

- effect of ceriyp (

lanthanum, ete.) actually dees not manifest itselfr in the ad-
sorption of hydrogen, but rat

her in bogdin@ 1t in the form of stable hydrides,
In steel, containing ag muich ags 3,7 op hydrogen/100 8, there yas no flaking, due"
to the'addition of 0.6% ferrocerium, vhile flakes vere found 4in steel containing
s if not treated yity cerium. Vhen ferpo- /,4”
N amounts above 0.25%, the pattern of gen- L
N changes and sulfur wi13 be re-distributed in the micro-
areas of the metal, High-smelting cerium—sulfides bass from the Interaxial areas
into the dendritic axes. VWhen ferrocerium ig added 1in amounts of up to 0.6%,
dendritic erystallization disappears,«and, under the effect of cerium, the steel
1s cleaneg from sulfur, antimony, stannum, bismuth, lead, ete, 0.64 ferroceriun
reduces the sulfur-content of -the meta] 5 times, However, vihen ferroceriun is
added in the Ingot mold., the cerium-sulfides (oxy-sulfides) cannot entirely be
removed into the slag and tha feeding h nonhomogeneity of
the boundary zone ., The high-tey ~sulfides of in-

tricate composition). he period prior to erystallization
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and are moved to the ingot surface durihgvthe casting

boundary zone can be prevented by smooth, rathep slow f11lling of the ingot mold
from the botton and by an increase of the head temperature, Corium containing
steel with o Liquation in the boundary zong shows a tendency 4o red shortness,
This can be reduced by adding ferrocerium in the ladle instead of in the ingot
mold, or by roughing the ingot before rolling. The addition of ferrocerium in
amounts of at leagt 0.259 Prevents spotty liquation, because a greater part of

sulfur is bonded in the form of cerium-sulfides with a high melting point, There
are 5 figures and 9 references; 8 Soviet-bloc and 1 non-Sovi

et-bloec, The ref-
erence to the English-language publication reads as follows

The liquation in the

Russel, Journal of
Metals, no. &, 1954, 438 - 4o,

ASSOCIATION, Chelyabihskiy7nauchno—i$sledovatel'skiyinstitut metallurgii
(Chelyabinsk Scilentific Research Institute of Métallurgy) and
Chelyabinskiy metallurgicheskiy zavod (Chelyabinsk Metallurgical

Plant
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- TITLE: The effect of heat treatment\on the magnetic pr-.:_.zertieé of some Fo~Mn and Fe-Ni'V
" alloys v . . —

SOURCE: Fizika metallov { metaJlovedeniye, V. 20, no, 3, 1965, 400411

- TOPIC TAGS: ferrous alloy, nickel containing alloy, manganese containing alloy, mrotad-hogs
” metal phage system, phage transition 3 BVNEGLIVEG I MASANETIC. SATURA rrou,

0.6~10.6 wt% Mn, 0,1—3 ,
30 min at 1180C, quenched in water, and annealed at temperatures to. 20C in a salt bath

;' ‘Teaches g minimum and the coercive force g maximum, due to the appearance of an Mn- or
i an Ni-enriched austenite phase which is stable to a+y transitions ¢loge to room temperature,

)
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dioxide, ' Ya, Zetdoyich. Ada Physico-
LU.R.S.S. 3 449-04(1931) (ia Cérian); J. Phys.
(U 8.8, R} 6, 234 42(1935) (In Russian).—Hol.

tlon of O and CO on MnOy is strong anly far helow
adsoeption ol COv Is strong even above °  The
ts of & tion are O 2300, CO 20, COy 3500 cal.
‘mol, . Below ~30° & stow activated adsorption of CO
os place with { = 40 45,00 ¢al, On desorption it s
as COyp. The cirergy of activativn is B0 cal,

h these valies are dnbependent of the eatent of cayet«
of the sutface.  Heosddathm of ihe sedued Muty
O lutie 1% (00 alow 10 accsnint fue the reaction.

« maspined that 8 looks inte tiate is lormed which
react with O mals,, being sell axkdized and simul.
wly regenerating the surface. . 1 6o O strikes the

St S teewty

intermodiate it tescts with the surface in a quasl-
sallile reaction,  Cf. tullowing abur, ¥, R,
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O o6t cafalytic Mn(y was made by mesns of & siny '!:
pp. which allowed the study of the bothermy over &
essure range (10-1000 mm. Hg), of the tsobars and
he adsorption kinetics of gases atl const, pressure, Tbc /
mp. chann of the MnO. powder on adsorption was
T{e tueasured by mcans of & thermo-
g admptloadLOme.mlmdtobe
mol. end active.  The lotherm of mol. adsorption

RILNLT TN T

L REeeoN tireteny

2300, CO 2600, COy 5500, N, 3400, HO 12,000,
{. 12,000 cal./mol. The ratios of heats of mol. ad.
tion lnc«l with London's theory, The delayed es-
tal t of equil. for mol, adwxption was traced
1o hu((nl ol lhc catalyst at first and to the slowness of
. The hecats of
activaiion of Oy and CO on the catalyst were found to be
11,000 and 7000 cal., resp. The active sdsocption of
appesred to be a soin. in the MnOy lattice. The
active adsorption of the CO (heat of adsorption 40,000.
48,000 cal,) appeared due to an irreversible chem. re-
faction with the O, of the lattice mrfnce by which the
bouud COy was formed, The abs, speed of ad-
sorption in bath cases was smaller than that caled. on
ilmn[e mol, kinctic cmuadmitium. H. H. Rowlry
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that there was no time lag hetween the active adsorption of .
CO and tSe reaction: CO + MnO; = COy + MnO. ee X J
4 The speed of the CO adsorption with coust. amts. of COl i-eoel
at the surface is proportional to the amt. of socessible 0/

in the surface. The speed of O; regeneration by oxidation
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"' 1387, Propagation of Flame, J.. B Zeldowltech end D. A,
Prank-Kamenetskl. - Aets Physicochimica, 9, 3. pp. 341-350, 1834,
In English.—The older theories of the thermal propsgation of ame by
successive Ignition of the gas mixtute by the beat liberated in the resction
are unsatisfactory in that they ose the concepticn of igoition tempera-
gufe " of the mixture. This ignition temperature is dependent on the

of the mixture itself and the aize and form of the coatalning
vessel. A rational theory must therefore give the velocity of propegation
as a fanction of the temperature and concentration of the reacting sub-
stances,. Working with this object in view, formulbe are deduced for the
velocity of propagation in the case of fint. and second-onder veactions.
They are somewhat complicated, but are in terms uf thenmal conductivity,
heat of activation, density, calorific value, apecific rate of reaction, the
gas constant and temperature. The presence of parallel reactions and the
formation of intermediate products greatly restrict the application of these 00
atmple formula, I RER L : . G,
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3 (oilog dllategration of uranium uader the ac.
tion of slow meutrons. Va. D. Zel'dovich and Yu. B
Khariton. - J. Expid. Tﬁtard.“ Pﬁ'y’!;“(U’."S.’“S.‘ R, 10,

- 2g-a0(1040) —The powhuilé of 'tiuclur chain-rreactions
(explosions) in the systein -H L) were studied, taking
into accuunt that after the collision with & proton, the
encegy of neutron can lie with equal probability anywhiere
between its original value and zeso, and udng Hnit.
Wiegtier’s resonarice formula foe the last of 26-¢. v, neu-
trons in the collisions with the beavier U lsotope. They
cale. the valuc of »iw, where » is the number of neutrons
emitted per U nuclens, 8 the capture probability of neutzon,
and ¢ the probability that the neutron will be slowed down
without being

Under uost
e = 0.06, The condition nccessary for the chain reac.

tion is we » 1. It is concluded that the explosive lilera-
tion of nuclear entrgy in this system is impossible. If the
concentration of U+ can be increased by. a factor of 2,
sl becomes equal to unity and the explosion can take
place, The calcos. have been carried out for infinite me-
dia; in the case of smiall volutics the caled, value of e s
considerably reduced, and, in order to obtain the explosion
it ts necessary to increase the concentration of U still
more, Hoksluns Ganiow
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RT-963 (Kinetics of chaln decomposition of uranium) Kinetika tsepnogo raspada urana.
ZHURNAL EKSPERIMENTAL'NOI I TEORETICHESKOI FIZIKI, 10(5): 477-482, 1940.
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tasary cl uu taa of detonations in faseous 4/
ems, i, e Expil. Theorel: Phys. <

gb 8. R”TID B BH(IH0Y - Heviw und theoretical,

discusaes the rate ul pmwzutlou. seleeting of the it

value, infl by propagetion in a
tube with comcdoa (or Impedance .ud therual Josacs,
conditions for the prucm of chiem, reactions md the spin
ol the detbaa wave, some cxptl, data
{or H-air detonation, } concludes that Ignitlon results
frowm a temp, lnmne pmduccd by muleiply ted mm
pression p i by the e wave, B
active centers cannet sccouat foc detonation llou ’
Pof fast cham, reactions the classlea) beocI -ppuubh

CCanOn ELEwEGT)

Rathmann

Lab, of Combustion of Geses, Inst. Chemical Physics,
Ac,e.d. Sci. USSR .
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Kinetics of ckemice! reecticas {n Aamen: 1, Theory of -
flame pz.uﬁluam va. B. ZsL'vovicst ANo N. N. SuM- - P . Y
gxov. J. Fapil. Theuret, PAFI- (USSR, 10, 1110 =4 e el

(1040); Chem. dibstracts, 38, 110 (1444). = The theory of R
- flame propagation is developed further on the foundations
Taid weviouslzmby Zel'dovich and Frank.- Kamenctakil.
The propagation of flames in spuce, the temprerature of
 welf-Bamsation i1t the theory of flaie props atiors, il
fislon andd the concentration fiebdd, detetmination of the
lame veloeity equation asd ity approvimate integtation.
“and the indtiation of chain reactions in flames are oo
aideresl. The iethod of statlonaty concentrations s
ustifiesl and then applictt 10 Hanme reactions, Hranchol-
chain reactions are analyzed. The case of a diffusion
coufficlent different from the coeflicient of thermal con.
ductivity is discuwsed, 31, Ratlonal formulae fo the rola-
tion between flame velozity and various experimen
?xmoten—»mn of carbon mononide, J. Fxpil.
Fheoret. Phys. (U88.R), 10, 112340 ( 1040}, - From vati-
- i § data s the Hicrature oa the combustion
aud fAume propagation of CO i1 sir or O, the rute of prop-
agution of Rames 1y determined as a function of preoure,
temperature, composition of the gas mixture, and the laws
of the chemieat kineties of the combustion reaction.  The
rate of combustion of CO is given by —d(COY/dI = Zw
{CQ) (H0), where Z is the nusmnher of callisions per unit of
timic and @ is the reaction peobability which varics between

w w1t and e (e 300/T, : . .
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Calculatica of the nlodty of detocation (n geses, Ya,...
l) 23 MN&IH&& 1. Ratner, 4, &y Tlm« Pix .

=8 11, 170-M3(1041) e hooretion). . At
lppmx relation Letween pressire, temp, ahd welocity of
the detonation wave Is derived, Thermodynamic calens.
{or the detonation of 28 + Oand H 4 Cl miltl are coms
parsit with expil, data. The hest of dissocn, of CO is
calad. to be over 210 ll «il. F. 1, Rathmann -

Inst, Chemicel Physics, Acad. Sci. USSR
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“hew. Nuss., 1943, 17, l!&-—l“)ﬂ—-lu a range of concos. Kas
rixtures in & vertical tube can be ignited at the bottem but not ot
the top end. This is dus. to competition between the 1ate ¥4 0
gas supply to the flame (determined the diffasion cocfl. of the
as present in insufficient amount) sod thn rate v, of hest pro-

' gal:lon {rom the ﬂnmo {determined b the heat conductivity of
W» and the

o mixture),  In mixtures of O whh me Ho v, is >0
fame can move only bocause o Yn'CO-alr mixtuces
lgnluun -t the lvonom is Egvcnted, [ ;.. by I% oi‘ CCle

top
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pr
flame );n C lil’ mlnum, e, 0} 0. 'l'hc (CCI which extin-
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o dau and J. Zeldovich (Acta Physicockim, UJLS8., 1043, 18, (2/3), 184~
106).—[In Engliah] A Jetter, - After a short discussion of the diffcrence
7 between metals and dicleotrio materials, the possibility of 8 transition between
the two types for a ﬂvm substance is considered. At low temperatutes,
transition of a metal into & diclectric form would be & phase change, with &
Iatent heat and a discontinuous change of propertics; conitinuous transition ia
only possible at very hi%h temperatures and pressures, where the excitation
afnl r‘eclricll conduetlvity of the dieleetric form are high, Thre cnace are
thmrcdcnll{ possible s (a) tranaition from mictallic to diclectric atate s secom-
}n v Hquid —>» gas transition s (b} on heating at s conatant prossure,
. liquid metal changes into & " metallic gas,” which, at high temperaturea,
changes into a normal yiu': {c} on heating at & constant pressure, liquid metal
changes Into a non-vone usting diquid, which on further heating is tranafurmed
into & normal gas.. (a) s expected for non-volatilo metals, () bs jmprobable,
\ghﬂe {c) {s expected for substances like mereury.—G. V. R.
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Tnst. Phyaical Problems, Aced. Sci. USSR and
Tnet. Chemicel Physics, Aced. Scil. USSR
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Teoriia goreniia i detcnatsii gazov.
70 p., diagrs. -

Moskva, Izd-vo Akademii Nauk SSSR, 16his,

Bibliography: p.69=T0.
Title tr.: Theory of combustion and detontion of gases

| GDS16.24

S0: Aeronautical Sciences and Aviation in the Soviet Union, Library of
Congress, 1955.
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Teoriva undarnykh voln i vvedeniye v gazodinamiku. )
(Theory of Shock VWaves and Introduction to Gas Dynamics)

1946. 186 p.

- IN Phis monograph special care was given to the accurate
presentation of basic laws of the dynamics of gases and
to the methods of calculation of simple problems.

Translation 5 52464
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© - Rarefaction Waves . ‘ ' o ?
Shook Waves

"The Posalbility of the Rarefaction Shock Waves PLE
~Ya. Zel'dovich, Inst Chem Phys, Acad Sci USSR, 2 pp

' mgournal of Physics USSE" Vol X, Fo b

' Demonstrates that for gases with large molar heat =~
capacity C there exista a region where the rarefac-
tion waves must propagate 41 the form of shock waves

"and campression vaves mst be blurred in the course

“of propagation. ‘Received, 5 Sep 19%5.
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" ZELDOVICH,

" .- Shock Waves. T TP
Wave Propagaticon

"The Propagation of Shock Waves in Ges With Reversibld
Chemical Reactims,” Ya. Zel'dovieh, Inst Chem Fhys,
Acad Sci USSR, Lk pp

"Journal of Physics USSR" Vol X, No &

[ Study of propegation of shock waves in gas with re-
: . versible chemical reaction, or retarded excitation of
the part of the heat cepacity which induces a creat
. - expansion of the shock wave front, structure of which
' depends cn wave amplitude. Thls offect uged "in- in-
.- yestigation of edergy transfer to inner degreea of
- freedom ofim;oleculee'.,-Received, 5 Sep 1945, )
=B 2 : TP 54388
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Gases

“The Propagation of Shock Wav
Reversible Chemical Reaction,

gas with a, reversible ¢

of the shock vave front,

USSR/Shook Waves - Propagation

excitation of part of its speci
peculiarities cause & gharply pronounced expansion

ppr 1946 | e

es in Gases with a
" ya, Zel'dovich, 4 pp

"znur Fksp 1 Teor Fiz" Vol XVI, No L

Consideration of the propsgation of shock waves in &
hemical reaction or a delayed

f£ic heat, which
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Combustion of methyf nitrate vapor. Va. I Zal'dovich.
and Vi, Kh. Shaulov (Inat. Chem. Phys,, Acad. Sci.
U.5.5.R., Mowow)., J. Phys. Chem. (USH.R.J 20,
[350-62(1940) (In. Rusaian),~Photographs of ignition of
McONO; vapor in & glass vessel by a spark show that g
flame follcws the spark efter a tinie intesval of 0.01 scc.
for & vessel 18 cm. in diam., am) 0.083 sce. for 3 5om,

_ vessel. It was concluded that the spark causwes the reace
tion CH;NOy = CO 4 H:O + 0.5 Hy + NO which de-
velops too little radiation to affect the photographic
plate.  Tlowever, this reaction raises the presure within
the vessel, and the heat of the adiabatic compression ine.
duces a second flame in which 0.5 CO 4 0.5 Hy + NOgive
0.5C0 + 0.51,0 + 0.5 X;.  This mechanbm was proved

< by expts. in # glass vessel sepd. from another yenel fitled
with incrt gas by a thin membranc which broke during the
first reaction and eliminsted the adiabatic compreasion.

- There was 10 secondary flame in this arraugement. The.
gas after decontpa. in the prvsence of & membrane con-
tained even more than the thewratical amt. of NO, and the
gas after the second flanie in a closed vewel contained vnly

 about 167 of NO). . I. Bikersnan
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awo seceyssry mbe
.

The oxidation of nitrogen Ia and .
Va. U Zel'dovich: (fnst, Chem. Pyt Moscow), Acta
Lhysscochio. 11.R.S.5. 21, 577-023(1940) {in English);
of, C.A. 40, 647, ~The amt. of NO {ormed in the ex.
plosion of mixts, of H-Og-Ng, varying from 239 to 48%
Hs, and of C‘""O:‘N]. conty. 68-HC, CsHly, was max,
halfway between zero conens. of Nj and excess Oy over the
requirement for complete oxidativa.  NO yield was detid.
alter eaplimion for mizts, of He-Or-Ny with Ny equal to
excews Oy, Himalr, (0095C0O-10011)~Or Ny with Ny equal
to cxvess Oy, amd  (9055C0O-105, ) -air at 200 -,
peessure and initial temp. from = 100° to '320°, The
r:iuil. const. C’ in the equation, [NO} = C' VNJ[Oul,
where {Oy) is the excess O after combustion, is independent :
of the Ny sl Oy conien, bt is propattional to the come -
tuistible I the miat.  For the alove eapts, the curves of
€ plotted as & function of tle heat of combustion plus a
eorreetionn Tor the sensible heat of the mixt. colucide.
The observed yiclds are 80-704% of the caled, thermoly-
namie- equil. §f the explodon temp, Is correcied for the

Mache offect for nonhomogeneots  temp,  distelmtion i wddn, of varybig artits. of NOwjs (o m‘....'..,,'&g-;m.u:
e to the time effect involved in the fmpagn&lnn of flame.  Activation ,,.,,“(:
in & ppecial 'ml"!' oyl for the heat of decompen, aid Gtination, tesp,

K. The depemderce of the eraction velocity on Oy conen,

A mint, of conl gas-Oyair wis burie
tew, Venturi-type burner with an estd, tep. of &

Kamples of the gas at @ series of points starting (rom the prodicted by the chain mechanism was conlirmed
throat of the burner showed an inctease o NO conen. up with excess fuel,
The results confinm the thermal formation of Vi) 1m0 [0, Ny] o =100 F 0 [ NOIY, with
trduced Fin seconds gid concas in mol. per 1, was derived [

to a max.
NO frome Ns and Og as a resalt of the bigh temp,
on osidation of the combustible, The amt. of NO on
cxploinas of nixts. ~ 3475 Hy-G8C00- 87, No at ¥ .

Ate.3L 4 SETALLURCICAL LITERAYLRC CLASSPICATICN

SR Fiwe -}

-
"
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@

B30 K BTH AYA mIAA)D

X.cal, pef o, were

« of 8 and 13

by expts.
The exprassion df NO[/dl = (5 X 1/

A. Fleischer
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During Combustien and Explo-
Jteports of the CAradvii O
v. 51 3

wﬂxidnlmﬂ of Nitrogen
- 51, no. 9 19146, . 213-216
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T Fegriatal

Oxidation of nitrogen la comb
Ya. B. Zcblovich, Compl. rend. ai
MIT-mHGTEETApts. o0
Lhis reaction show it to
produced by the burn
the N ovidations nction pre
any otlur wethal of heating.
reactiom velooHy o
biwgol. sucebanism, tut s
nism: O + Ny — NO -+ NN RC
the decotnp. velacity iv propor
concn. of NO all the results of
tionts piade o the assump
in furee, - The chain mevhanism is

1he conception of the thermual nature

LOwwDs {LINEMTE -

agree W

RGICAL LITERATUS

sETALLU

the tature amd puc
e a theninal one,
ing providing a high te
xrods as it

The alm. value of the
s nut agree with the

tional to the square
| formal kinctic cnnputas
tiom of a bigol. reactic

i and expl .
d. si. U.R.S.S. 81,
hanism of
with the nat
mp., whereas
would under 8

swnmption o &
ith the chain meclas
)y~ NU F O, Since
of the

149w Qtlv-nv- ey

W Feinain
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of the teaction,

A Y. Eastman
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' nhety teplovykh protsessov
?):'icv;sioi I*:exnpema'm,uw ({Calculations of thermal processes et ?':\131615
temperatures), Izd. Byuro Novoi Tekh, bez Goroda, Moscow, 1947,

. 16 references. v : )
Igiviewed in Uspekhi Fiz. Neuk, Vol, 34, 1946, pp.‘h62-h65.
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ZEL'DOVICH,Ya.B, ; SADOVNIKOV,P.Ya. [deceased]; FRANK-KAMEHRTSKIY,D.A.;
mesm OISK1Y,V.V,, redaktor; SEMENOV,N.N., akedemik, redaktor;

ZALYSHKINA,0.V., tekhnicheskiy redaktor o | R

{oxidation of nitrogen during combustion] Cicislenie asota pri

gorenii. Moskva, Izd-vo Akademii nauk SSSR, 1947. 4 p, '
: (Hitrogen) (MIRA 9:3)
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Zel'dovieh ami 1), A,
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Ny Ya. U,
Frank-Kamenetskdd, ~ Moscow;
Mekhan. Inst. 1047, 00 pp.
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Thomddmwmhw. va. i Zel'dovich, .

J. Tech. Phys. (U.S.S.R.) 17, J-20( 1947 tiw Rusian) o=

-The of n gus which had been iguited at t

: of a straight cyfinirical tube was studied. 1n

;a maving gas the ates of the flame surface is F = (5/ww)¥a |
A oue — W), in which S is the croms-sectional sres of the
‘tube, wa is the max. velocity of the gas, ue is the nonnal
velocity of the gas, and @ is the av. vefocity of the gas
sircam over 8 given croms scction,  The isplacement of
the gas st the tube axis duc to turbulence pubsationa=
amounts to 5Sh of the tube diam.; it decrcases near the

- walls. The value of the pulation velocity reaches 1%
of the av. velwity in sinooth tubes and 1795 i rough

-

CEmudn RLAeEwTS

tubes. In lamisar flow the time required for generation ,

of the flame front Is ¢ = K%/20 » in which R is the tube
radius and » Is the kinematic viscosity of the gas. Time

and jength of path of detonation onset, conling time of the - .

BI3M A0V 0 wdaRID

gas, and
caled.

the tine for development of the flame front me,
. . B, V. Bunker

A38.5LA  AETALLURGICAL CITERATURE CL4NLOKATICN : i
- . [3 5 BTN

-230w 1InEiive -
441083 "4 - 130w BOM LAY
31437 O quv ks

@B ID it
60000900
[

MATEWALE wGEr
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Formation of nuvxwmpuuod detonttion (o & con-
stricted tube. B. V, Alvazov -nzl.,‘\'a.\.n..‘_l__;:lidg;%h,&,
ZAnr, Ebspil. Teorst, Fin. 17, R4Q-000(147).~In whie
. tubes ot the mament of transition into detonation, the
i velocity fncrouses from s relative value of 0.38-0.43 ta »
relative value of 1. 1n narrow tubes the propagation veloc.
ity prior to transition Is the saime, within exptlh, ervor, as the
_ detonation velocity in wide tubes, - An exptl. arrangement
wan ade §n which propagstion was Inltiated ot the whie
eml of u tube B) e, long consleting of a Bem, scetlon
1.3-5.0 em. in dlam, and a 3, section 0.5-1.0 cm. o -
Jdiam, Tlementary metbods of culen. for reflected and
fransitional waves indicated that in the narrow tube the

pressure in retlection was 2.5 times greater. - The caled, re-
wilts agreed with expt. - H. K. Livingsten
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Conditions for establishment of instability of normal com-
bustion.  Transition of spherical flame inlo detonation.
va. B. Zel'dovich and A 1. Rozovskil. Dokludy Abad.
Nauk ’S.Sﬁ:ﬂvﬁﬂrmﬂﬁ(wﬁ'). ~Thumming 130p mixes.
{with CSy added for clearve definition of photography ) in
2 ateel bob witha 1% 100 e, olit was revoded by high-
apeesd phmnxmph)'. At a tatal prewure of about 1 atm.
sprurking such n mixt. leads to s region of propagation of
the flarne with essentlally constant velocity (ad seen through
the slit) of ¥100 cm./sec. After traverse of 0 cu. and com-

bustion of 555 of the mixt. the pressure tises to 1 .7 atm,, neat
the end of combustion the pressure rises to 1 atm. and
intensity of radiation riscs sharply.  No autoturhtlence s
observed. At an {nitial pressure of 10 atm. the constant
flame propagation velocity is 22,00 em./oec. lor a 2.3 cm.

path, after which detonation is reachedd, (pmbably us a result
of uutoturtmtence. TGl ML Rosolapoft
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(lngl”&m.
Ay, k(‘:n. (‘{-3-3-?(-);3-‘
7 Hquathoas are given (or Bea
- prce 4 In flames
i 1 distribution of kl;r. in the

tions which must be ful@iled by a chem,

CoMMe 2XYMENTY

thon of flame bs enled
popaga the

diffusion and heaj uctance,  The o
the upper aud the fower limit of the
t2¢ the temp. coeff,

of fame is evaluated.

27-4R(1048) (ln Ruadan). -
eocud,, diffesion chem,
moving in an explosive mist, The

flasne and the condi-
teaction to enahle

ton of flams. .Ya. B ch
res Acad, fcd. U, PR st s

4 fame (0 wiove a1 @ const, Tale are stated,
§, tot & definlte relathim between

ﬂg‘mm et
nate of propega o
of the rate of chtl:la ¢

sasaller the T‘:‘l
resction. effect of chain reactions oa

I D

. Zel'dovich

s et

The rate of =
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" Detonation of §
nag G{THIR

seous mixtures.
Y. Zel'dovich., Dokludy thad. Nawk S8R 63,
- Studies of detomation In wide tubes were
he ubject of learning more about the n;uurrknll

with t
condensad gas in the wave front. Theorctlea

& M. Kogaeko wil =
aBArid W extended from 19
_detonation wus ebse

_mixts. from 20
_good agreement with the pressure < d.

Z#

e e

O to BYRTH 1L In the wide tubes,
eved from 10 to 1,655 W, For all
to My H, the recunied ure was in
or the reaction
o detonation. €

o the classical theoey

the Layer of
cumshicrations showed that by ww of Larger tubes it would ucts by means ¢
be possible to detonate mixts, that had such a great time © But peat ibe lower fimit, the pressure ‘.w-.p
! for chem. rezction that they would not detonate in narrow appeux. 3 thnes the caled, value and near the uppes 1&1‘1 n
{ tubes. The app. censisted of steel tubes 305 mm. in in-~ measurerd I‘“‘ﬁ\m,"s? “ﬂm’m‘};'k&” h{l;_: Whu' t
¢ o diam. and 12.2 ra. long, equipped with a straln gage TB¢ explanation foe this &t ‘"-"““ asfollows: FortSir - 3
for teveeiding presaire. The \letonation was initiated with near stoichiometc, the time nmwd ;omm o .
@ a0 g charge of eaplimive,  The tube dlans. were 1t mixt. hy (ke shock wave ut}ul the :‘ o mmc soa is >
14 timen greater than those of tutxes sanally used b detonas 4 smatl s to be negligible in comparison with the H
1 tion studia. The uw of the wide tules lereased the Uwme ol the stsuin guge, which Is abuut 0.1 suilliscc. ':,‘:l i
i range of 13 coarms. o 1.ulr miats. oves which detonation  very leust o€ tich miats., the velocity o mtm . s
be " “ia garrow tubes, detonatable mists. ~ommes comparuble with the gage ppans v J: fe- N
conded re is ncarer to the pressure of reaction o
¢ cone than 10 the preasure of the reaction products. Con- -
aiferation of tie theor for notmal detonation waves (Z.,-
C.A. 38, 6231) and s uning detonation waves (z2., C.A.
- 41, mu&) showed that be either came the limits of detona-
3 _then were estended and the max, veaction time at the
i it increased with invremcoine trbe odiom NS
3 ~ - ,
i “
IR Ll LTenaTunt e - Py
T TR R I i e T T g o B
841032 °4 YeIGED Mi? Owy GBC Ot ST e T .
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* ZELVDOVICH , Yas B

omray. . H. K Teorii Iskrovogo Vosplameneniya .
3659k, 1DOYICH, Yae Be i SIFOHOY, I, H. & leorld Iskrovog 2 o
agzzl\;ylchZ%MCMt;'lch Smesey s Zhurn"zl Fiz. Khimii, 1949, ¥yp. 11, ce 1351-7h - Bibliogr:
12 Hazv. - : , : .

S0: Letopis! Zhurnal!nykh Statey, Vo1. 50, Hoskva, 1949
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H Faxev  [BoRisovicds ST

Theory of combustion of initially uamized gares  Ya U oo
rZelduvich, Zhur, Tedd. Fir. 10 No, ki, Nl
Adifviey: Comm, Aeromand. Tk, om. No. 1108, 2 S
ClA1). A thearetieal atudy de prescital of Lunfiar shi-
i fusian Mames  With the assumption of tapld reaction rates
Pand no Jows of energy by radiation (cl. Shyab, Gaswdarst,
Enrrg. 1. Maveese-deningrad, LO48Y, equations wiv ov-
sedopeal for the shape of the Lone st Lace, distritustimg of 1y
mbaints, aned the e tenp. The atta b valad to he
hlentical with the tenip. ol @ poeanisiat e of e mane *
-compne, which §s contrary 1o expt,  This is sue to the fact

that the sudiation losy n real diffusion (Lunes is not neg-

ligible, ax has been uswimed here.. Limits of combustion of

winived guses are wlsr considersd,  lere the Lact that reae

tion velovitics sre actually fioite and temp.alependent must

be tabem into acvonnt, and expressions for upper sned bomer

ownlusstion finits can then be degdvad, C. Fanford
PSP
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M. Toles, /tnr Fiz. Khim,

wi- um) b
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B

the origiusl coucns, of the 2 -\lns vy tbcASL
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Zeldoviech, Iz. B., °n the surfzce tension of the border of division of rutually
soluble 1licunids, 7. 931

The itorler of division of mixing liquids has a po?i'tive sg:'face tensz:n ion
(that is, hzs the same sign =S the non-mixing liquids naze). Tu?; surface Zns;otke
is inversly prorortional to the thickness of the layer of the mixture formed on in

border of division in the proecsss of diffusion. and therefore decreases with time.

" Inst. of Shemical Physics
.. Acad. of Sei., USSR
~ Oct, 10, 1948

8Os Jowrnal of hysicel Chemistry, (USSR} 23, No. 8, (1949)
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«d with P 00} ae!
T o 1= 4 und 0.025 at

to mixts.d

tion
(11%) and lﬁ&% 0167
ealed. % . . g
w'< 8L TR, (AL

9@\1!

“tn CO-UpOy :ht the
..
wasabout 1,3 X while the mrtr?auﬂn; i
‘mixts. (at the same P) was 0.7 R, .
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Ignition of explosive pesoous wistutes in shock waves
Ya, B Zel'duyich and 1, Ya. Shiyapintokh.

okil, C.A. 38, {181, —Shock wuves permit rapid beating -
of the cxplosive smixt. and thus esclude aliterations of
the chem. decompn. durin the annpression periad, and
annplications due to cata ytic and sorface effects. A
cuitvenient methud of producing w shock wave. is to fre

» bullct through the gascous mist, A bullet ﬂxln at
the velity ® ~ 2 lun./sec. ignites a mizt. 2ty - +

i

§

i

H
-i
%
il

by expts. with @ miat, C:*\'.
tpped 404,86 mm, bullet g

ealiber falls to lguite even at ¢ = 1700 i wee ok the - of

. fpe = luithal 4.}, are: 2y 4 Oy A TALY (min,)
AR o isecn, T = 12 = TR, p/py @ 433 20O +
. Oy (satd. with 11,0 at 1% 140, 14X « W), 0.0, S,y
-] 7455, 00, 1210 & 55, 0.9, Photographle
- peconting oti 4 revolving filus of # bullet firrel horigootally
thyough the latter nust. lowing vertically, (1om the
! bottom up, At 10-1.2 /e, pesmitted detnr. of the’
Lo time lag v of the igaition; ut v = 1500 & 50 mL /s,

s e e e = i coeen e e i

ites ab the i v s 130 1 downs of the cwninny

. beat due to friction 1s the sune tn ith eascd, and the ° loss wagnitude /e geiw
shovk wave am fitude is groater in the case of the Bat. - AL The vther Inde wiptet
tipped buliet, the itkon {s eviitently brought alast by atnwctute of A
the wave funning in front of the bullet, Haumples of which tnay cateml 10
data of win, 9, the temp. attained, and the compresdon a4 pesiotis owitlation

Ald;*ﬁiﬁi‘S"“,SIR.OS §71-4(1949); of, £, and Lefpuge; < -

5 ¢ wite of thé order ol fo s
AAr.  That the ignithon iy dne wlcly to the shuck wave,. “poveated, furthey, twe pecul
ot to bt pﬂ\lm‘ul by friction on the hultet, 1 proved velwcitics distinctly greater \
3 4 Oy T80 which w ks . produce fguithw, thete ate
o, with i‘r lm‘;u‘cmy‘v n'uah:l‘?:‘

o Fpc. but which w 00%conical tlpped bauliet of the sane | 1P /wce, i the Ciy 22 L TR uslat. g o by funt
‘\ i >l(he d’hm. & of the flat tipe the bullet, the dimensioa-
Ining within the lmits l:‘lb‘,

alterglow gone ol the teaction produtts,
1 1011 sec. of afterghow, md'lndmtn
of the intensity ol whow, N Thn

{4 s, The phutograpts
{atities of the iknition. At
huais the min, ¢ preessary to
wiloelic lashes and breake

it phenomned ls he lanl
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. for CSy 4 40y; and aporox

Adiabatie &‘luou of “ﬂ"l buraing gae mistures, ¥a. .
T. Gerahanlk, Ya. B, Zel'dovich, und A, L. Hoslovskil
gcsd. S, U.S.S.R.; Mosiow).” ZAur. Fis. Kiim. 24,
296(1060).—A vertical glass tube (length 180 em.; in-
ternal diam. 2.1 cm.,), scaled at the bottors and stoppered (
at the upper end, was Glled with a gxs mizt. at & low pres-:
nitre p and heated (o tamp, T, Then the stopper was:
wit wn, and lke(nk nuhin(‘lnhompnn:d the mm;
to atm. lmpourll Al to hl‘h« -
and nlhmlhlly’:ihtd its temy. to T (caled. l]mm Pois-
soa’s equation). - The mixt. or did not ignite. - 1l the
iguition was caused by adiabatic heating oaly, tha line
np{;‘ *gnition™ from *'uo {guition™ in & plot “log NP
against log 7** should be straight and have the tangent =
(1 = 4)/y: v Is the ratio of the heat capacities at const.
pressute and coust. vol,  Extrapolation of this tine to~
N = p would give the ignitlon temp. Ti,  The

correct except at very low p, at which the mixt.*

pr
“was dild, with, rather than compressed by, uir. Ty was
577° far 2H; + O between p = (.124 and 0.244 atm.;
 807° for 585 Hy + 39% Oy + 2‘,’2‘C8| 'H uipmx 400
. 480° for Cilly

. 0;.” The
“ detnr, of . T3 for this last mixt, was difficult, because the

e Tt X depastt ot KCloq the glase wall and vacia- -
tion of the shape of the sealed did

not affect T3,
Moving picturces showed that the stopper was withdrawn

by & device described) at a spe6d of 84 m. /eec. and the
afr moved in (this movemeat ! made visibic by forming

* The ind hnpam'hsegw: v about 001
Tho et t xt. ' a X

{ sec.  Contrary to Rakipova, el al, (cl. preceding abete.)

" spherical detoustion of 1 in their expts, could not be
caused by adiabatic peplln‘. J. ]. Gikernan
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Slow propaga Haa of flame In tubu " G. A. Barskil and
Ya. B. Zeldovich (Acad. Sei. US.S.R., Moscow).
ZherFii Khim. 34, 380-00(1950) ~When h s hod
rontal tube closed at ouo end i ignited at ¢l
the . flune front is cvncive townnd the iinltkn peim
This b 50 because of convection; kot gases push cobl
Kases buck at the u “ﬁper wult. amd the cobl guwa Row slown
to the 'm}m neat which they burn,- U » is the ,
mlmll ity of faime (disregarding convection), w the

f“ paralie to the
mt tw (i,c. along the axis
ront, and F the m-cecﬁon of the tube, then the Jn
vul, burning at aay tis udS = (8 + o~ w)dF;
nt the bottom wall n uu. and tha n(e of combuathw is

wrvet, The abape of the flame depemdn on the dinwns
honless matla nl\/aF gls umkull«m due to gravity ‘

und o is the diam. of the tube equations obitaine)

are confirmed for burnbag mixts, ol Lo or CHi with O,

. {literature data) when » wuricd from 8 to 30 om, In«-

melvc increase in ¥ may cause retardation of combus.

thon, - A methad for detg. the fame frout from photo-=

ﬁnphs of the flame is dmihed. Phot tis of vibeat-
mt:sm;lvm. : Tlf. Bikerman
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I F,

4621.  DETONATION OF EYDROGEN AIR MIXTURES. Brodsky, A. Y. and

\.-JM

CCmmln RLEMENTS

a-roe with oxperjmental data.

Zeldovitch, B. (Zhurnnl Fiz. Khim. (Journal of Physical Cremistry), 1950, 7
778-785, abstr. in chem. abstr., 1951, vol, 45, 862)s The oompositicnl of
the gases at various polnts on the wave front of detoﬂationa of B air ninturel

and the step wise kinotios of the detonation arv caloulatod. Caloulations
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.6%?&0@ - Compton Scattering * 2 Mar-
& "Podarization of Gamma Quanta During Compiton Scotber-
%g.pﬁ 180°," Ya. B: 7el'dovich, CorT Mem, Acad Bel
" USSR DX, Q\M,..r%.....“..nnn@» w?.ﬂoﬁ\b.ﬁ. £ bLs R .
5. | |
R" Vol 83, No 1, PP 63-66

Considers the

- value of the quantas

- oriented electrons. The cross section ©
. ~depends on
. tion plane-

i

.\ guanta by magne

"Dok Ak Nauk 555
packward geattering of quanta vowp,nwuoﬁ.,
Umwowmwwsm.dwoﬁ does not occur for ANY -

Considers the seattering on .
£ senttering.

jon of rotation of the polari-
‘the scattering of gammd

234193

et

4n a circle.

&he direct
Proposes that

. : .
. 1

tized iron be employed for mesburing
‘the circulax wowm.u.:mgos of the gamna quanio. Gives,
5 ‘g descriptive explanation of the results o.u»..,ﬁam_w.u 3
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nuclear charge 18 then Based on the fuct that the tatat an 2.
protons and asutrons remaas const Without such a prur
Vot iy eouid lead either opre
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ZEL'DOVICH, Ya, B,

"Isobar of # Nucleon as'A . '
e an Intermedi.
SSSR’ VO;L. 89, NO 1,7pp 33"36, 53. ed ate State of the Beta PI‘OCBSSES, 1] Dok AN

o - _ : ,
or. lbr,, Acad, Sc:.,,‘S'SSR‘_; Inst, Chem, Phys., AS Ussr

Four fermions sin '
to prove deficiency of mesonmltaneously take part in beta processes,

th
isobar theory, Indebted to Pro;??.gnland tgafq;rl,;i3 39;;11 d;i;cay fon vie
. «ve.oudakov,

Author attenpts

wpoint of hig
Received 9 Jan 53
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