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;- B of exploalves. K. K. Axvrxv (Compt. ~e0

g rend. Aoad. 8ci. U.RBS., 1835, 1.'220—3827).—~Data -0

N are rooonded for the effect of tube diara. (D), tewp., -00

‘ und cu., density on the rate of burning of ni!m&wl (h Jeo®

i' and cryst. tetryl (11} contained in glass tubes. No "

8 detonation was observed. Thore was a min. D below\, =00
which burning was not propagated, the exact val. ;|00
de on conglitions. The vals. for (I) and (II) lcee
at 20° were 3 mm. and 8—18 mm., reapectively. The *l:e0
flame temp. for (1) wan 980—1080°. H.J. R :

o - Jooe
i slroe
] :‘; 00
£ 0 00
?. H 300
4 B xee
4 :‘; 00
: s!;g Y
- S . Ce e e - - N - PR 'Y
i ‘.:" ata.fLa  MTALLURGIAL LITERATURE CLAWWIKCATION . ___,____E..JI_ N °
gl Vo s T T TR Tiowr sowiny *®
""—l ) 1aN2E0 4 T8dCH0 wiP Owv Gt adinont N35801 Ost oWV 4S8t S2TY )
— ——iae T T U3 3 P e m;sumo---.-usnn:lvu -
umw OB Lo pr e ma XK XAX KA HIRE o ...o.....‘ﬂ:
..'....{:........ [ ] :
::::::::::::::Q..... .....'..'........0..‘.

CIA-RDP86-00513R000101510020-1"



AR AN

The upper um’om\m limiv lor the deflagration

explosives. K. k. Ambreev.  Ada Physveshim A

5.5, 114 -20(18045) . 'lhﬁlosivn whih \ll(\a.\l‘dlr at
1 i

Joweg temps. burmn
wapcwhat highee tewnp.
highet touips. The uppet deflagratmn hinits atc appron
N 3T, Pt acid 3307, tetyyl AT07, \wl\laﬂ)lhnlul
1ettanitiate RILI MY l|ln||n-r-m-iu.d AT, witnaiyeonm
a50°® and Liasting uhliu'.‘.‘ul“. The v date phas s
teon miarked for larger quantities ol caplomye Linee than
Previous heating just below detlagration tewp v
wn when the explosive is |-hm.:nl [T

tath at & temp. abuve the upper limit,  Adda. of alkal
also tends o

BRI Y T A ]

ot of decosupn. products, tut not of 150«
produce deflagration. The results are explained on the
hasis of & max. coscn. of intenuucdiate products formed

atl & certain temp. which catalyze deflagration.
£. H. Rathmann
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ANDREEV, K. ¥ ANDifEYeV «. .

RT-1528 (The nechanism of explosive reactions)

ZHURNAL O:SHCHET KEIMIX, 5: 2 - . ~ S 1
i revicw§ 5% 2128-2134, 1935 (Orginal Russian Source not available
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The action of gas explosion oa solid explosives. K. K.
Andivey and V. P, Madov. ComN. rewd. aoad. nf
. RN, NO2S, 195-T(1010) (in Knglish).- -Two scries of
exps. were carried out (one at atm. and lower presseres
aud the other at high pressuies) to axcertain the actin
of ‘gas explosions on wlid cxplosives and to prove the  of P'b azide placed in a side arm) and the explosioan photo-
hypothesis sct forth In (C. A 29, 4908"). In the firt  graphed. Picric acid (), tetryl- (1) aod penta-eryth.
scries a glass tube, 25 mm. in diam. and 1.5 m. long, ritol-tetragitrate (1) were tested. Noae of these cu-
was filled with & H-O mixt. after evacuation, and & snall  plosives either exploded or burncd whes the gaseous mixt.
amt. of explosive (s a solidified drop or & large crystal)  had an initial pressure of 1 atn, of when Il and HI were
was placed on & picce of Fe in the center of the tube.  heated up to 100°, The I'h azide as & “‘pamive’’ explo-
The -0 st was detonated (b finng & 18 mg charge  wve was found to work well for gus prescasees of 700, 400
and 210 mm. §n the 2nd scries, an cloctrolytic gan miag
was introduced into an evacuated steel tube (3% mm, benr
and 1| m. long) and cxploded by Pb azide av befoce.
Lliapts. were carvied out with I, [II and blasting tin
(IV). At stm. pressure IV did not burn or explode; at
5 and 10 atms. it burned without deforming the tube,
while at still higher pressures it exploded and the tube wa
blown to preces.  LIL (cast) was found pot to burn of ey
- plode at 0 or 10 atms.; at 15 atms. it ignited, and cu-
-1 ploded at 20 atme.; while 11 (powd.) eaploded at 10 and
1 15 atms. I was found to burn at 20 and 34 stms. and ex-
- plide at 30 atms.  The authors maintain that the results
- ubtained support the deductiont made from their calcny
s and theory. Frank Guort
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Liberation of tozjc g3ses in the explosion of industria)
explosives. K. k. Audriev and M. Af. Puthaln Compr
tend. acad. 1o, (1. R, N 5. 28, LS RUNITE TS Bngleho
(nenvi Zhyr 1930, No 2, q¢-7 Ainmonite N N P
trotv] and K8y NEINOD does . have the optitge
it Wil topat 1o 1) e, o touw gass Biheratod
sud 2 evplouve power When evpladod 1 a vdowd
beanuban the presenace of QNALTZ, AN 1A 1y g, o
o of oyl i 1 he RSALITE TTITNT TIPS T devicawg 1y
the ame, of sides of N B mnid Bt un ve a1t wist of
COptesnt . Addn ol Voot h wimad e )t LTIRNT I
of the NN, el i i of LLLTT] FRNPHY N A
a1 O esent n the evplonon Prosto. o \n

¢ MWTedse 1 tincucas of 1he et o The vongdonine (e
seve Nu. 1t Na. {9 VAtV b the wn of et g
N forned i the explosion prducte fyg ¢ [N 1T PRYYRION
et on the amt of Ctonimed | further g, EANTTRTN
Hoss had very higdy etlevt. Mongus, 1 the arann.
increases the yald of tovic gass, espectally when the ans.
monite is finely divided. P sniving of ammonte -
Kredhienta fucreases the vicld of i gavws G oAvas
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Combu explodives under incressing pressure :
(X J K K. Andieev. Cempt. rend. acod. 300, U, K. 5. 5. 20, 2 aE
o0 W00 TAOINM) (s Germian) - Secundary eaplsives burn !
at atm. preasure at a sate of a few em. per e, independ -
o0 ent ol the diam. of ths wbe, the iate incremsing as d. of \
i kmding decreaswes  When hurned aodet inceessing pres- !

may oo Trds woie mn:)r i heavy chomed Ke tntewe
NN 4, the colmnn of eaphmive teing ignited by a

Sg saniler. The presane was contradiedd Ly means of
disks of I'b ot steel of different thicknesses covering a Jom.
hote in the closing cap.  P'b disks 1, 2.5 and ¥ mm, thkk
blcw out st pressures of 25, 63 and 210 kg./sq. cnt., reSP.,
and the tubes fragmented st 300-700 kg./sq. cm.
efiect ot the tube acrved to Indicate the type of deconipn.
whetber  sunple  burning,  esphwion o detonation

Qelatinous explosives (griatin dynamite tblasting s il
S st guhr dynamiite) burned withot detonation, Pul.

vernlent tl]-{mlm detonated when the Increase in rete of
combustion prodisced & crit, peessuc in the combustinn
front. Hesogen and Penthrit detonated upder the con-
finement obtained with 8 3.8-mm., Pb disk (08 kg./vq.
em.); Tetryl, picric acid and TNT when steel disks were
wsed,  Cast picric ackd and TNT gave a lesver degree of
fragmentation than the cryst. powder, Al of the ex-

plosives tested gave fewer fragments when pressed to high
d. The tendency to detonate was in the same order as the
sensitivenem of the extlnives to impect. C.0. 8.

wire tesuting from thetr gases of combustion, detonation I
|
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’ The pature of initiating ex 3 s
- ar S S5 K48, 1820 (1989): Compt. N
oo P cd Dbk bod. Nant %50, 15-19(1044) in English). - i
o Bi ¥ s be classified in 3 groups: (1) - o0
P fligh exploaives may . © b fuster
Soel s B e an (3 scvadary 1pl- -e0
[ tés at atm. P N . -
oot Ei i dves (alir).. ‘l“un_uubumlu rate of llig-t?‘:.‘:::lu:!d; Y
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00| |} The dapaadence of the buring welocity of smokeless
00 s { ¢ /2'/ wéors ::: the pressure. K. Andn’fv and A,
: kecv (Mendcleyev Inst. ul Chem. Tech)). (‘mﬂ
o0& end, ocod. sci. U.R.S.S. 48, B07-70(1945).— Fapts.
R were made in a thick-walied steel bomb (vol. 1.3 1.) with
T nitroglycerin sinnkeless powder for rockets, in the form of
3 sl cylinders & mm. X 100 mm., wrapped in asbestos asnd
% tightly fitted into & glass tule, e |urnurrs from 8 to
. W kg /nq. o the law of buring, o = A Hp, pervi-
s ously established (C.A. 37, INTDY) for pn-uurn up 10 3
E kg./3q. cm. was confirmed. C. G. Starm n
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Burning nfodty of & Bickford fuse as related to pres- kg./oq. cin., and B = 72.0 and v = 0238 wheu p lies be-
. sub

. 1wocess stops, 10 3 kg o

ASS.3LA  SETALLURGICAL LITEMATURE CLASSIPICATION
l;“".“'lllli"-f»‘ T i T -

XY XX

®0
BARERARARRERARL

sure. . K. Aodicey (Memdeleyer luat. of Chew.
Tech,, Momaw).  Compy vend. woad, s, U NN N 49,
a7 ogived), ol CoL 38 800 Aty da made of the
character swd vebocity of the banning provass of Biekford
fuses at various pressures frong the win., elow which the
At 1 atim expty were
run in parallel in a bomb and outsade it. The alwence of &
detevtatle diffeceive in vebhnaty andicated that the fuse
dore tot heat up while barnsng 10 the b, The eapts.
at pressures up tes 2.0 kg /v, vin. weie carried out with 3

types of fuses designated by A, ae black and white; ;eapeciall
The {onee of
depemtence of the turning velovity upon the pressure is [The acecleration

at higher pressures only the white type was studied,

cupessedt by 1V = Hpr where for a black fuse 8 = 52,8
and » = (1478 whiere 3 s {n cin/min. and p hes between
117 and 2.4 kg./sq. e, (al soaller pressures, 0.016 and
0,102 kg./3q. em., the fuse did not burn),  For the white
fuse B = ‘.':}v.u and ¢ = (LASK when 2 does not exceed 2

.

tween 4 amd 30 kg isq. om. Comparsd to other
wtances stinlicd by /{ (L0 37, 1802%, the barning selo.
city of gun powder i Jeaet deprdent upon the peessure
The burning velwity of gunpowder increases by only 149
upon raising the wsure from 10 to 30 kg./»q. cm.  In
practice the fuse ts burnad in a taraping, seuetimes very
thick, s that the combustion guses du mt have free ac-
ras to the atm,  As a tesalt un appavialie peessure miny
dovelop b the aartow canalleds by thie burned ot core owing
1 friction of the gasen an its walls as they flow theoygh,
i the ease of deep Borcholes aid also in the
ging of the canal by salist combustion products.
of the Ixirning process in the borchole ac
& result of a possibile increase in pressurs will be relatively
snall; guapownder is the most ntahle subntance for charg -
ing & slowly butning fuse. Under pressures which are
miet with In underwater blasting the possibility of an ac-
eejeration in the burning process cannot be neglected; it
is necessary to increase the length of the fuse correspond-
ingly. A. did not detect the flashiihe acceleration of the
burning process which Suaciling and Cope ohaerved be.
ginnlug with pressures as low as $atms, {C 1.6, W31).
o Louis K. Marchi
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&u:‘m. of the ml of m on the hﬂammup u'
. K. K. Andreey. . Dod,

s BN R 50, TEBINE - Combustibie

umevolvadlmthtummmddnmiull—cm‘

channel bored {1t the aals of a nitroglycerin powder c{lin-
det 40 mm. in diam., stoppered at the bottom, with igni-

tion of the channel starting at the bottom, failed to pro-
duce a fame with a cylinder 38 mm. high, and the powder
T burned only along the surface of the channel without
reaching the upper end.  With a eylinder 18 mm. high,
a flame appeared some time after the start of the com-

bustion; thus, iu J expts., after 0.18, 0.32,snd V.34 min.,
_when the diam. of the chaane! had increased to 19, 24.3,
and 26 mm.., resp.  Ixnition of the bot gas evideatly re-
quires slow miting with air, which takes place only if the
gus is cvolved at a low rate; hence, gascs evelved too
raphdly (ail to ignite. N. Thon
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Flash and combustion of nkirogiycerin. K. K. Andreev. “{ LA
o e g . o 1
. Deblody Aked. Newk S.5.5.R. 80, 277-80{1948) . —Lan- beory. The velocity of combustion of pitroglycerin b -
Pl dau's t tical formula (C.4. 39, 2A123%) according o :\nh zh“ stable burning of the nongelatiolsed tiquid under ¢ ...
oot _i’"" which stable combustion of & liguid explosive will 1ake atm. are is impossible. 1t cany howeves, (1 )
1% only at (mass) velocitics of comnbustion fa < (4ag “nd,,,m . thus, undﬂﬁl)mm-ﬂl.th! exptl. PP
oo A1 1)\ (@ = sutface tension at the boiling temp., § and 2 ¢ g = 0.080 ¢./sq. cun./sC. is substantielly w t
PY alz ix‘ = d. of the liquid and ol the gascous products, tes 1) was Truiting ve = Q.1 cakad. by Landau’s formula. Gelat- _ LY
e tested in the case of nitroglycerin.  Variat the @ inization facilitates stable burning even under atm. pees- .00
@0 #giii wih he terih. is tinear, e.g., at 2, 60.2, 1202°% @ = sure, mainly beoaus of the increasnd viscosity, t
PP ”i: L824, 40.9, 38.0 dyne/cm.; hence, hy extrapolation, &t = higher temise, e.g. undet conditions of fash-point detns. e
18 248°%,a = 2140 Withp = 1.72 X J0-sg.fec., the caled. (about 200°). the velacity of combustion being greater
i ve = 0.547 g./0q. € 'sec. This can be tested in 3 in- and the viscosity smaller, slow burning becotnes even
and detonation will ensue.

gelatinized nitrogly<- labic than at room iemp-.
i !I'l‘n:;. gelatinized nitroglyces'n 93:7 detonates o9 self-

direct ways.  Under 200 mm. Hg,
hile the 70: 30 grlatin does not.

i

I

| erin (9:1) Lurns at the linear rate o = 2.5, pongelati- 3
, nized at 3.0cm./min.; i thisratio i preserved under 760 ignition: w
U nm., It glves for the lktlld n = 8.88. U one assumes

‘ linear change of with the pressure, one Gnda, under 76
'y mm., n R.04. linn,-olem to rero content the
i tatinizer (froiu capts. with 1-207 colloidal cctton), one
e sm = 853 Themcanty < 8.4 cru./min. corresponds
1 o ve = 0.224 g./9q. cm.jeec., in fair agreement with the
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Combustion of methy! citrate. K. K. Audreev and
MM Purkain, Doblady dhad. Nuuk 555 K830, 281-
£11048).  Lawtau’s dnequality (il peeceding shatr.)
was furthes tested in the et of MeNUh, convenlant be-
case of fts bow lunling temp L87 At foon Laing ., vra
tin g .o con a3 ds a linear futctim of the pressure p R )
(in bg /s oL l, va = 0.0H0 + 0143 p, up to 1.5 atm | rombustion is still stable. At detonation, at N, e =
Trom .35 atm. up, the sutface of the quil bevomes un-  §198; the agreanent with the calal luing fa 1
stable and comlanton Ixxomes pulsating until, st still ot - feot, but is ecreptable in vics ol the uncer-
higher jressure, detonation avurs.  In terme of temp. 4, ” ulnl{l:'ln\‘"l\‘ﬂl in the catn. Under p = 178, at 12°,-
slow comtniatson 1 atable between 0 and 5%, with ta = onhustion, m on espt, was stable withra = 0.264; in
171828 — 0L0826 1), detonation ocvurring (without visble  gnother it was pulsating, with ra = 0,462, Consequently,
pulsation) at 1% Thus, MeNOy Lehaves like nitro.  phe limiting tw lics tatween these 2 values, iu agrecment
glycol (AL, C..1. 40, 8041") with the unly difference that, ) with the caled. ra = 0420 i the case of nitroglycol, at
with the latter, uniformn burning {s prrturbed only at p = " (he boiliug temp, (W), a = 234,38 = 15,0 = 1.87 X °
20 hg. /sy cm, sid that, with rusing (e, there is no 19-¢, and re » .262, the actual ra is, at room temp,,
teansition froms combustion to detonation under st g 043, and at 185°, 0.083; consequently, in this case, no

re. Landau’s liniting re was caled. witha = 2806 getanation cun be lrought about under atin, pressure by

dyveicni. at 66 5° (hy extrapolation of detns. at 0-60%), piere ncsease of the temp. Under higher p, deviation ©
withd = 105ands = 162 X 10 g o under 1Kg. 34 from hueatity begins under 173 kg.osg. von., pulsation
M.y 0 Ta = 211 g sq e sec . the eaptl. va being  ypger 19.3; under these p, the valvd. T = U.R47 and
0.130, it is clear that slow vombustion should be siable ¢ g78, resp., as againat the actually obscived fa = 0700
under atm presstite AUAY  the exptl ta = CTTL and b g0 0K gLoag ene s . Thon
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i ‘The mechanism of the puluu.n”combumoa of explosive
systems. K. K. Andreev. J. Phys. Chem. (UL.SS.R.)
20, 365 H(1040).—Explosions progress in a bed of exs
plasive only if the thermal cond. & is not tao great and oot
tov smuall. When & is too great, the beat is coaducted
away so tapidly that the temp. drops below the ignition
temp. 777 and when & is too small, the hot Liyer is thin and
Inirns out before the next layer reaches 7. Pulsating
combustion at low temp. has probubly the following
mechanisin,  The first exrlonon' does not progress because
& {s too great o too small, and the lnn‘). drops below 17,
fut the decompu. of the explosive substance continues
also at this temp., and if the decompn. products have an

s ignition temp. below T, they can cxplode some time
after the first cxplosion stopped. This process can be
repeated  again and again.  Under swuc grometrical
conditions pulsating combustion takes place also in an
interval of pressures.  Its mechanism is discussed.

J. J. Bikerman

. _SDuecn tilmaTy |

RIGW FIVEvigva mIRROD

a
-
£
]
4
4
L4
L4
9
N
g
w
a
L4
L3
t

L

e N [ R BFEL S

i .:l‘lk- S A BETALLUNGICAL LITERATURE CLASIIFICATION

| T - av

TPOM SITRFLYA oo eim e m oo e i TRON! BOMIA
T8eR0P0 *4 B> Wir onv Qat [TIVRAY- 1) aliadY Ot Ouy L%%
A ML Ve a0 NI NN

¥

“«d««

XXX ecooscsccssoe
o000 1

SATENALY w03~ o LTI

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1

PROCEILIS AND PROPERTHS wDEn

| Combustion of exlosives at low pressurse. K, K. Due ls smaller the higher v Is, bresusc & bigh v mesas 24
(U Andreey, (Mendeleev Chem.-Techmd, lnst., Moscow), more heat evulved por sec., trut the heat cond., X, of the
.f J. Phys. Chem. (USS.R.) 20, 467-02(1040).—Liquid, explosive, lts bninnﬂ‘ elc. alw e important. The im-
{1 jelly, solid, o powd. explosives were hlled loto glas portance of the thickness of the wall is another expression
"t tubes sbout 6 cm. Joag and closed at the bottom end. ™ of its cooling effect. In the abaence of & tube, explosive
;!\\'knthcupbdm-mkuhednthewpdl\elnh sticis bure along the surface more rapidly than ingdde;
,,lhhmlmddovnnrdnuw.nuhmu- eg.o for IV the st vekcily was 103, and the
:! plosves. In addn, to this Same snother remained ot the second 3.8 om./min. The o of VII wrapped in asbestos
;i tube orifice for nitrogl (§) and niuqumrin jelly § was iu air and in COy. The masa wriocity, », of IV,
{giycerol nitrate 07, 3%) (1I). No detonation V, and VI in glass tubes little depends on the balk
was obwerved with I, 11, uuyl?lll).‘l‘wkrk acid, tetryl  d of the explosive, l.e., the lincar velocity s of thd Bame
(IV), besogen (V), and pyroxylin (VI). If the tube isalnost peoportione] to 4. Puwd. VI burns ouly 8t d be-
twoke, the crack was & lp!lll for 1 11, whereas — low 0.6. Probably, X of the powder becomes tov great
! Llack powder (VII) caused straight Jongitudinal coracks.  when d increases, and the flame loses too much heat.
| The mass velocity, v, of the flane was 2.60 g./sq. cm.  Powders of IV and V burn only at d above 0.7. Prob-
min. for 1 in 8 tube with diam. D = 3.9mm., 9.4 for powd. ably, the molten explosive penetrates decper into the
Viat D = 58K, 130 for Ca(N,);at D = 8, 1.08 for cast powder the amaller the d of the latter. X of the powder em -
Mt =« 273, andfor Vilat D = 3t08mm. In bedded in liquid is higher than that of the original powder,
Inass tubes the downward movement of the Same is ac- VI does not melt.  Th> effect of the crystal size of IV is
celerated (blasting griatin and gelatin dynamite were explained in the same manner, The velocity, s, in glas
tested). The value of D litiic afiects the vof 1 and HI,  tu increases with temp. (0 — 130°). The tine, {,
st » o IV 10 greater the smaller D is.  The flame does not ™ of combustion of 1) crui. is foe 1 11.57 — 0.01978 T min,,
progres when 2 is (00 small,  The min. value of D at  where T is the aba, temp.  The extrspolated temp. at
which cenutuastion is still ovsable depends on the explosive,  which ¢ = 0 is 311° for I, 227° for 1, 228° for IV, and
" its packing density, crystal size, and on the thickness of 365° for V. The caplosives I, V, VI, and VII buro oaly
the tube wall. Dose was, e.g., for cast IV 3.7 mam., cast { at & prewre, p, above 250 ~ 400, 000, 400, and IR
115 32, V 6,  less than 2, 1l e than 8.4, VI 8.8, VIL 1. ¥ mm. Hg, resp.  Liquid nitroglycerin bums oaly at
- in gypwsm tubes butned steadily only when the wall thick-  below 300 mm. Hg. The rate v usually increases line-
nex was losa than about 5 mm.  The cxistence of @ Dein.  arly with g pressures up to 1000 mm. Hg were tested.
probably is due to beat remova by the tube walls, Often  This Linearity contradicts the theory of Zel'dovich (C.A. . .. ]
97, 4349"). The increase of & with p s ¢t for II and o

COwuow (LTegaTs

BT L)V Nva wOwad)

3! 238-31 8 TRISLIXURAL LIIBRAIWL LLIWPICATION

afaee - .. T TS sroaller for V, cast IV, and . The w of ¥I—-—— -
b P e, T T ]
v

147089 4
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JDREY"‘.[’ =N The depend of the burnlig veélocily of secondary -0
” and initiating explosions o the pressure. K. K. Andreev
o f {Mendeleyev Inst, of Chemr. Techuol , Mowor), (un[ol. ; s/
P cend. acod. wr RSN SE 20020000, o C.AL 4o,
SN - Kxpta, wete made (i glass tubne closed at the
lower entdd. The tube was placed in a glass vesse] (at pres-
sures below 2 kg /s o), o into a steck b withy o
witddow nude of arg. glass (a1 pressares up to 30 kg “
s V. The vensed ar boanth was connevtal with a sescrvo
of latge volume miaking it gumahle to hicp the previne
const. during the turning provesa,  Foe pressures up to bl
(1] /ag e the law of burning, « = 1 4 Hp, previowsly
extabilishedd (CLE. 37, INT3) wan coutinmed Tor adl the
salud e gelatinlihe exploaives tnvestigated (-teyl, hewn.
get, ttacotton no. L amd go. 2, collation cotta, peaty
coytheitol tetruniteate, and gelatinized nitroglycenin wndt
nitroglycol).  The numetical values of the coefls. .4 und M
are given in a table.  The burning velocity of two indtiating
caplosives, Hg fulminate und 'L styphuate, was alw
measured by mibring with inert nonexploddve materiale o
sevondaty eaplosives. 1t was not possible to eatatdish the
) depemdence of the buting veliity on pressure, tavanse
I the mirning provess guns in a nonunifoom marner with
o distinet pulsation and fMuctuating velovity,  The data
i suppott the conchindon that the velivity s at feast Joublet oo
v wt 1P = Bhg /v ot compared with that at atm. pressure,
PThe data ann the burning velovity of sevondary wind fnitiat 0
ing caplimives curtoluate the assinption that the differ - we
ence hetween these classes of explmives {s direcily cou-
vected with the difference in the magnitudes of the EL XY
aceeleration of burning process, which accounts fir the
— . - pensibility of stationary burming in the first case and its im- e R
41810 a  attarluecicar LITERATLR possibility in the second. ™ Ray K leiks [N R
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‘, The sflect of prsssure oa the burning of nitroglycol
i‘ % K. Andreey. (Mendeloey fnst. for Chew. Fech
rend. acad. sci. U.R.S.S. St 10
H (1940) . —An exptl. study of the effect of cxternal prossuse
velocity of nitroglycol was made. At
! high pressures tnbov! 10 kg./aq. cm.) the velocity dows not
W ey

incroasc at the simple linear rate noted in u};c K
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on of potassium ritrate in the formation of noxious
tnn during the detoaation of industris! explosives. K.
o Amdreey and M. M. Putkaln (D0 B MendeleefT Tuat
Chenn Tovlinad , Moswws  Compt. romd  avad - on
1R NN ST A NI Eopublishat eapte by Moo
wdicatedd that O wbido of KN, ta animontte vapheana s
s teesed thie fatiation of waides of Noaad U0 gnoves
gawst. By wse of anammanite (T8 NHNG, 1V KNO,,
120, tnmitentoluenc) which had given the tiost favorabil
results, it was shown that the amit. of samt currounding the
charge greatly influenced not only the decompn. -.ll the
charge itsell st also the formation of noxions gases
Stnee 10 actual practice the favotable conditions extalidished
tov capt wdll wstndly not prevail, the wlbidn of KNG, will
ot solve the peablose of eduddng sovdons gases T
method of ratsng the dotanation capacity of anintos
by more thorough pulverization sl uuving as well as by
increasing heat of explosion was practical, us was shown by
vapls o an llmm-nllr (IR Lrinitrotoluene, § wod ineal,

T ONTENO, I guarte sandd sarvoniding the chaeged
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The influence of cubic density on the burmng of ex-
A dosives. K. K. Ambivey (The Auwow 111 Munddeyoy
aat, Chem. Teeh Y. Compt rend. acad. e LRSS
&3, No. 3, 2 a(19i8); of. C.4. 40, 7032; 41, 283/ -
The peopagation of burning is conshilered to fnclude tan
conwvutive peacesses . the chen, readtion aml the proju-
gatunt of heat in the cosrlenisent and gas phases. The
YU YE IR wigant soas o ke prosmmbiries boe the Tattee
cenat wlgle thos tiw the Gaaes wess v wed By e ol
Oanging e anbee ol the saplease matetial, the ol
Torts ety da i snvobud aw Tt teansdor (RS
TR ST I PRV | PR ON TRV R R T foant ot vubie
O eat whn b baomng bocoties pataating amd oow whi b
W ocvass. e hnear sakoesty of burutig mcreases wath
Mevrrasing crdine o, Bt the ass Tale onaans RETINY
et 1 the case of satrevettion (D the mss rate, us
fow 1 1 s mor depend na the G, Althougt oo
fowet Tt of  was ostablishat b T, a0 uppee Dot
was hiverl, above whi h busang crasmad to propagate. e
o for eaistener of Tut o m both vases s the s
toms great o vebwaty of heat tramferresd in the condenad
phuee. Fhie comdenas] plise i eaes T BEat ahs howes <
Lt sl s the mcdtad substame In the ¢ e ol it
g sulnbane s this process cannet by place aed ey s
e bowe s Dt ab byt ncliemeaan P

‘V"}wr.;“\'f/.,.&-.‘&' I ey e saergaie e L

Crmatm (. 1ot w)
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Influence of the Rate of Combustion on the Character-
istics of the Heat Fiash of Fluid Expleives K K
Andricy, Reports of the Academy of Sciences of
1°SS.R. v. b4, no. 1, 1946, p. 39-42. (In Russian.)
Conditions for combustion stability of liquid ex
plosives, as defined by Landau’s formula, were
int estigated. It wan found that the detonation

Cwwtom CLtwtaty

character of the flash does not depend on the fact
that the temperature of flash is belaw the boiling
point of the liquid explosives.

TICw $1710viave wO®=0)
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Andreevand L DL Kostin (Mendeleyey Tt Chone. Toeh,
Moswow ). (]mrl. rend, acud. s ELOR.ND. 34, 2410
(1 Lin Knghab), The igmtion of an eaplosive of one
denstty iy the yame v another cpdosive of anoting densaty
wae Bt o e e avetkeoal glaon talng, the dguiting
sulntame Irig placvd over the sudstance beag tostesd
As the denaty of the igmting aypdogse was rodieed, w.
tetmbeney to sgite the substance under test was tedienal
Wraen the substance under test has a high deoaty, it has o
W beat transfor, amd the heat mput from the sgmiting
authatgmn e i ansathes nt tocomps ot for the Tt transtor
ot the sabvtanme nmber tost Consegquentdy the buarasnyg
POt vy erhies Bl stap MWOON Haka

T 20w wOwinv

]
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Determination of inflammability of esplosives. Kk K
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§ PMDREYEV, KK, s

! Flashing- of explosive substaaces. K. K. Andrecy, ' : ’ S - .
“Zhur, Priklod Kk, T, JV2-T2(1948) ==K Toview with l"U : - . B
Russian referencey- i3 supplemented with  findings of A.. ) :
e Contrity. to Belyaev {cf, C.A. 35, 8317) A, found that |

P . *flashing characteristics of explosive substances cannot be

plains also.the peasong why during rapid Leating of some of ! . ;

- the explasive substauces to high temp., instead of & fash, . oo ] il
flancless decompi; tukes place. - ThIS is due to the small ’ . .
canen, of the decompn, products at the b.p, - The decompn, n S

" products are responsible for sell-inflummation (I). Vapors ) . ~
“of cxploslvgs having a much higher temp. of I thun the b.p, - . .
- decomp. without q flash; however, at high temp, I takes: 5
Place again, T Frunk J, Hendel S

oo,

20-1
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37180. ANDRE'V, K. K, & OTKRYTIE A. G. Stoletovs, (Yavienie Fotooffekta).
V sb: Nayka i Zhizn. M., 1949, 8. 159-72

S0: Lletopis' Zhurnal'nykh Statey Vol 7, 1949
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R UREY EY, KK,
C A

Mecnanism of ignition of methane-air mistures upon
the detonation of explosive materials. L&{. _Awmbecey. .
and M. A, Rabinovweh (Mendeleey ChemsToch. I,
Moscow). Zawr, Fis. Khm. 24, 0M0 al{inan. Phe
1N Pb triniteocesorcinate, tig fulminate, gunpowsder,
K pictate, fulininate jlly, and guncotton were exphaded
m a -0 miat.,, and the same mutetials + TNT were
caphnicd i a CHoale mint. 1 the amt. of exploive is
abive & crit. point (differeat for cach material), igniivn
Wkes place,  The crit. limita were not the same for both |
gas miats,  The ignition was also affected by the type of
cuploston (normal, with dispersion of the explmive, flash,
o detonathn).  The reason for this difference is in the

time delay for the auto-lgnitien of the 2 mius. The
results are esamined in teems of & theary of mfoty ex-
plosives for mining opcruthms. Paul \V. Howetton
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ANDEEYEV, K.K.; GLAZKOVA, a.P.

Theory of anti-firedamp action. Doklady Aksd, Nauk S.S.S.R. 86, 801-3 '52.
(CA 47 no,19:10229 '53) (MLRA 5:11)

1. D.I.Mendeleyev Chem,~Technol, Inst., Moscow,
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ANDREYRV, K.K., profescor.

zrvv. Mogkva, Gos.izd-ve tekhniko-teoret.lit-ry, 1953. 61 p.
[Explosion] Vzryv oskva oty

(Blasting)
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USSR
Zh-Kh, No 3., 1957, 7557

Andreyev, K. K and Glazkova, A P.
Academy of Sciences USSR
On the Hfect of the Decomposition Products and Some Impuri -

ties on the Thermal Decomposition of Nitroglycerine

Dokl AN SSSR, 1955, No 2. 286-289

It has been shown by means of a membrance-type glass manometer
that the decomposition of nitroglycerine (I) which has been puri-
fied of volatile impurities (water. etc.) is not accelerated by the
presence of Jarge amounts of decomposition products. When |

contains water, a sharp acceleration of the decomposition is oh-
served after a certain induction period (IP). The authors explain

this acceleration by the hydrolysis of nitrocellulose, which is cati-

1/2 -13
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r\t‘cgory: USSR

Abs Jour: Zh-Kh, No 3, 1957, 7557

lyzed by the acid decomposition products of i, and the subsequent
oxidation reactions The addition of acids to | markedly decreases
the 1P, Partly decomposed 1, after washing with water, reacts at
the same rate as fresh 1. The water which is formed also cataly-
zes the decomposition. The removal of the de«composition products
by the application of suc‘ion does not completely supress the cata-
lyzing action. The addition of HNO3 and of glyceryldinitrate to 1

catalyzes the decomposition: in the latter cases, however, the
reaction rate increases only after a considervable JP The effect

of water and acids described above is also observed in the case of
nitroglycol and (under certain conditions) in the case of nitrocellu -
lose.

(0.T.Mewdeleey Mo scow Chem-echmml.
[ ~ 5+

Card 22
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AFDERYEV, Kenstantin Kenstantinevich, prefesser, dekter tekhnicheskikh
"nauk: SHITKO, B,S., professor, doktor tekhnicheskikh nauk, redaktor;
LYALIKOY, B.S., polkovnik, redaktor; LEVINSKAYA, N,2,, tekhnicheskly
redaktor,

[Bxplosions and explosives] Vsryv i vsryvchatye veshchestva, Moskva,
Voen.izd-vo Ministerstva obor., sofusa SSR, 1956. 116 p. (MIBA 9:5)
(Bxploaives)
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ANDREYEV, Konatantin Konstantinovich, rotossor;»VRRHIﬁUB} i.i.,redaktor
= " PRIDKIN, A.M., tekhnichéskIy“fedictor T

(Thermal disintegrution and combustion of explosives]

Tormicheskoe rozlozhenie i1 gorenie vsryvchatykh veshchestv.

Moskva, Gos. energ. izd-vo 1957. 311 p. (MIRa 10:5)
(Explosives)
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

Andreyev, K. X., Samsonov, B. S. 20 114-4-37/63

-

Thermal Decomposition of Nitrocellulose in Vacuum (0 termi-
cheskom raspade nitrokletchatki v vakuume )

Doklady Akademii Nauk SSSR, 1957, Vol. 114, Nr 4,
pp. 815-818 (USSR)

4s is well known the thermal decomposition of nitrocellulose
takes place at a constant absolute velocity of separation

of the gaseous nitrogen compounds, if carried out in the
current of an inert gas. It takes place with a high acceleration,
however, if one dozs not draw off the gageous decomposition
products. The constancy of the absolute velocity means after
all a substantial increase in the relative velocity on a
considerable psriod of the decomposition process., It might be
assumed that the reason for this increase might be seen in
the incomplete drawing-off of the decomposition products.
Lebedev's tests proved however, that the absolute velocity of
the formation of smas does not only not decrease in the case
of an uninterrupted drawing-off of the gases forming in the
course of the decomposition, bu® that it increases several
times (up to 8 times). In connection with these results the
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decomposition of nitrocellulose (13,35%) was more closely
investigated in the vacuum. The diagrams eof figure 1 show

that the formatiun velocity of the gases originating at 160°c,
which is highest at the initial boint, decreases uninter-
ruptedly. This is true for gases condensed in g trap of

iiquid nitrogen. The formation felocity of gases not cought

in the trap, on the sontrary, drops continuously according to
Lebedev’s resul*. At the beginning it is relatively low, but
at the culminating point it rises 7-8 times and approaches the
formation velocity of the condensable gases. Culminating point
being passed, the formation velocity of the hard condensable
gases drops. Its voluma amounts to frem 1/4 to 1/3 of the
total volume of the decomposition products. According to the
course of the above graph, tha summary velocity of gas formation
remains nearly constant for some tine, that is until the
culminating point in the curve of the hard condevsable gases
is reached; it then drops rapidly. The same diagram of the
course of decomposition is confirmed by the curves showing up
the loss in weight. The diagram of the dependence of the
velocities of gas formations on texperature enables us to
compute the kinetic coefficient of Arrenius' equation. The
dependence of this velocity on time is different for the

CIA-RDP86-00513R000101510020-1"
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condensable and hard condensable gases, in the case of
decomposition in the vacuum. This is hard to explain, unless
one assumes at least two subsequent reactions. However, one
may not consider the formation ofthe condensable ases as a
simple monomolecular reaction, for the summary velocity of
gas formation increases congiderably. From these facts it may
be concluded that such characteristics as the summary velocity
or the loss of weight are the result of a number of reactions.
For this reason they may not be directly used for the
computation of the kinetic parameters of the individual
reactions. The above-said is true for tests in the vacuum.
Without the vacuum the formation of gas takes place with a
considerable acceleration. More gases than in the vacuum are
obtained and the weight of the solid residue is less. Most
probably the influence of the gaseous decomposition products
consists chiefly of the interaction of their components capable
of reaction with one another and with the solid matter and
leads to the formation of additional gas volumes. At the
beginning of the test oxygen slows down the formation of gas,
but in the further course of the test it causes a rapid
acceleration of decomposition. Vapor alone little accelerates
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the process, but together with oxygen there occurs, after

an induction period, a sudden fall in pressure and then a
rapid accelerution of the formation of gas. Thus the
decomposition diagram described in publications is in reality
determined by a common effect of water and atmospheric oxygen.
The difference between nitrocellulosge and nitro-glycerin,
whose decomposition is accelerated by water also without
Oxygen, is apparently, above all, due to the fact that the
separated nitrogendioxide at nitrocellulose may be rapidly
reduced into monoxide. that no acids form, and that in their
absence the hydrolysis progresses slowly, There are 2 figures,
1 table, and 6 references, 2 of which are Soviet.

Moskovskiy khimiko~tekhnologicheskiy institut im. D. I.
Mendeleyeva (Moscow Chemical-Technological Institute imeni
D. I. Mendeleyev)

Rovember 17, 1956, by V. N. Kondrat'yev, Member, Academy of
Sciences, USSR

November 16, 1956,
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Character of the iIxplosion of Some Ixplosives and
nfluence of the lressure on Thig irocess (O kharakiere
nekouorykh varyvchatykh vezhchestv i vliyanii na

PRI RV npucimyye 1 :
tekhnolopiya, 1358, ; 3 ; '?HZ

JBSTECH slarting ©rom the preusent conceptions concerning thie process
o!' combustion snd of detonation ol explosives, it ’5‘dsgumed

tuat an :brupt increamse in vressure is
rent o0 the det~nution &t the :xnltion
incre-sc Iin rressure muzt be enormov s
wivay wnich i not extinguished at once
oo tion oF the detonntion VG. Une wes oof ”1ng

fdden cdze dIn oyrecenre fe o the o cwtien : 4 cusvengion
ol nordtall e oo e loviva b ceool Inserfect come
baetion o < i dhe rule, In easc aoow ~urlicieat thickness
o the layer of maurension, an o3 sion oucura in it whieh
Torde Ipmedictels to aundden  rioc in senrn . By this the
unvurnt portion of charge o .4 cnloed dctonetes. “he
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AUTHCR: irdreyev, K. K. SCV/1:6-58-4-6/49

TITLE: On the Problem Concerning Theoretical Source Material of the
Metheods for the Determinstion of the Chemical Stability of
Explusives (K voprosu ¢ teoreticheskikh osnovakh metodiki opre-
deleniya xhimicheskoy stoykosti vzryvchatykh veshchesty

PERIODICAL: Nauchnyye doklady vysshey shkoly. Khimiya 1 khimicheskaye
tekhnelogiya, 1998, Nr 4; pp 039-639 (USSR)

ABSTRACT: The chemical transformation of explosives is a complex process.
Parallel and chain reactions occur which vary with temperature.
The stability of explosivez is characterized by the initial
velocity o¢f the automatic chemical transformation, the re-
actions accelerating thems2lves, and by the influencc exerted
by the additions during the reactions. The velocity of gas
formation of nitre-glycerin at 80° and of tetryl at 400C in
dependence on time during the thermal decomposition. There are
two different types of thermal decomposition in explosives.

The first type is under the influence of the deccmposition
products cr some impuritiea, whereby the thermal decomposition
is highly accelerated. The second ftype is characterized by a
relatively slow acceleraticn cf the thermal decomposition by
the decomposition products and impurities {nitrc amine and
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On the Problem Concerrning Theoretical Source Material <f she ¥ethods for
the Determination of the Chemical Stability of Expiosives

nitro -ompounds of the arcmatic series). The initial velocity
of transformation is the typical feature of this type of
decompeailion.

There are 1 figure ani 10 references, 6 of which are Soviet.

ASSOCIATION: MNoskovskiy khimiko-tekhnologicheskiy dinstitut im. D. I. Mende-
leyeva (Moscow Chemos-Technological Institute imeni D. I. Mende-
leyev)

SUBMITTED: April 18, 1958
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ANDREYEV, K.K.

. M AL

Decomposition of nitroglverin at elevated temperatures, Zhur,.prikl,
khim, 31 no.3:484-4393 Mr 158, {MIRA 11:4)

1.Moskovskiy khimiko-tekhnologicheskiy institut im, D.I, Mendelsyeva,
(Nitroglycerin)
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SGV/76-32.8-5/37
AUTHORS : Andreyev, K. K.. Glazkova, A. P., Naurina, N. D., Svetlov, B. S,
B Vo e
"TITLE: The Theraal Decompesiticn of Nitro cuters (Termlcheskiy raspad
nitroefirov) I. Investigution of the Kinetics of the Decon-
position of Nitroglicerin and Nitreglycol According to the
Marnomelric Methcd (1 Issledovaniye kinetili ruspada nitro-
glitserina i nitroglikolya manocuetricheskim aetodam)

PRRIODICAL: Zhurnal fizichegkoy Khinii, 1958, Vol 32, Nr 8,
PP 1726-1738 (USSR)

ABSTRACT: In the introaaction the author; mention the investigations al-
ready carried oat in this field and cxplain them; ‘he papers
by Robertson (Ref 1), will (Vill) (Ref 2), s. 7. Reginskiy et
al. (Ref 4), and 4. Yu. Apin, 0. ¥. Toces and Yu. B, Khuriton
(Ref 7) are mentioned. As the high tesperature-coef'iei nt of
the decomposition rate of nitroglicerin does not depend o1 a
high resistance of its aolecale tat on the neterogeneity of the
course of decom;osition a3 further Tvesticoition of this therual
decomposition es,ceciall under sinple conditions tlurns out to be
interesting. A glaes wancmetes with a thin-willed crescent-
shaped glass wembrane was ased for the iresent experiments. The
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The Therzmal Decompusition of Hitro bsters. I. Investigation of the Kinctics
of the Decompositicn of Nitroglscerin and ditroglyeool Acvcordin: to the
Mancmutric Method

investications in thiv vapor phase wuore carried out at 130, oU,

and 1@55 and the ma<imun limit values of m/v were calculated

nccerding to the data by Brawdner (Ref *7). It is assumed that

in the thermal decomposition of mitreglyeerin 2t least two

mraroscopic reaction stagen exist as v couid be observed;
alse a recuction of the nitrogen dicxice to the oxide aay taze
pluce. Thus, the rate of gas formation does not vary with time
in strint accordance with an equation of a first order reaction.
In tne case of nitroglycol a similar Tesalt was obtained, with
the difference thut this process procceded more quickly in the
beginning pxperiments carried out 1r th?qIZQJid vhase at small
w/v snd at teawperatures of {rom 80 ‘e '65° yielded values agree-
ing with thosge obtained by Robertson, although the intermediates
were not removed. The decom.osition in the 1i;aid phase differs
fren that in the gas phase by the choruster of e p (1)
curves ano the absolute value ol the initial ras of gas forza-
tion MT™.e effect of the decomposition products the decom-

position was investigated. Thoesc with nitrogen i

carricd oat L. Te Tsebukhovskaya, uand Lthose w N4

o
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The Thermal Decomposition of Nitro msters. I. Investignticn o the Kinetics
of the Decomposition of Nitroglycerin and Nitrogsl,ccl According te the

Manometric Method
G. N. Bespalov, student. Then the author thanks N. M. Emanuel!.
There are 10 figures, 2 tables, wnd 12 referances, 6 of which
are Soviet.

ASSOCIATION: Kniimiko-tekhnologicheskiy institut iw. b. I, Mendeleyeva, Moskva
(Institate of Chemical Technology imeri D. I. Mendeleyev,

Loscow)

SUBWITTLED: January '3, 1957

Card 3/3

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1"




"APPROVED FOR RELEASE: 03/20/201

PERIODICAL:

ABSTRACT:

APPROVED FOR RELEASE: 03/20/2001

CIA-RDP86-00513R000101510020-1

[ .

<

80Y/156--59-2-5/40
Andreyev, K. K,

On the Physical Heat Resistance of the Crystals of Several
Explosives (0 fizicheskoy termogstoykosti kristallov nekotorykh
vzryvchatykh veshchestv)

Nauchnyye doklady vysshey shkoly, Khimiya 1 khinicheskaya
tekhnologiya, 1959, Nr 2, pp 244-247 (USSR)

In burning exploaives the transition fronm combustion to ex-
plosion occurs at different pressures. This process is, how-
ever, in no relation to the rate of combustion, Experiments
carried out by I, A, Tereshkin, A, P. Glazkova and . P,
Popova showed that in the case of co

under high pressure (500-1000 at) the rate of combustion in-
Creases in proportion to pressure. These values do, however,
not explain the different behavior of the exploasives. The
present paper is based on the assumption that the tendency
towards exploding is promoted by fractures in the crystalline
explosive. Warm gages enter the rapidly widening fractures
so that combustion surface grows rapidly. In order to in-

CIA-RDP86-00513R000101510020-1"
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vestigate these crystals of explosives were slowly cooled
down to low temperatures and then thrown into water which

had room temperature. The temperature differerce at which a
splitting up of crystals occurred was determined. Ten, Hexo-
gen, tetryl and trotyl were found to be sensitive already

to a difference of ~ 30 . Nitroglycerin gunpowder Showed

no gracturea at a jump of temperature of from -130 to

+20". Among the phenomena disturbing the combustion in paral-
lel layers (porosity, not uniform process of the reaction,
iransition to turbulence) the fourth possibility is the
splitting up of crystals. Desensitizing of the particles

with a tough inert film reduces the tendency towards explosion.
There are 3 Soviet references.

Moskovskiy khimiko-tekhnologicheskiy institut im. D. I.
Mendeleyeva

(Moscow Institute of Chenmical Technology imeni D, I,
endeleoyev)
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67479
Andrevey, K.K. (Moscow) sov/2k .59 k. 23733

The Mechanism of the Origin of Detonation 1in Explosive
Bodies L

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye t ekhnicheskikh

ABSTRACT:

Cardl/2

nauk, Energetika i avtomatika, 1959. Nr 4, pp 188--197 (USSR)

All explosive bodies ignite when kindled but the subsequent
behaviour shows wide differences. Some substances such as
smokeless pcwder simply burn; with others, such as
initiators, the burning is more or less rapidly transformed
into detonation. Secondary explosives o:cupy an inter-
mediate position but the burning stabxlity of these
materials depends on physical structure as well as on
chemical composition. The various ways of exciting deton-
ation (burning under different conditions. by explosion

at a distance and by shock) are discussed. One basic
factor is the sudden increase in pressure arising from the
formation and explosive burning of suspensions of sub-~-
stances in the gaseous explosive products. The methods

by which such suspensions can be formed {penetration of
gaseous products into porous explosive materials, arregular
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The Mechanism of the Origin of Detonation in Explosive Bodies

progress of chemical reactions peculisr to solid bodies,
the production of turbulence in liquids on burning,
disintegration of particles of explosave materials on
sudden heating) are considered. Thers= 15 1 figure,
There are 18 references, 2 of which are Fren- h, 2 English

and 14 Soviet.
SUBMITTED:  July 15, 1957 )
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PHASE I BOOK EipPL-JITATION S0V/5150

Andreyev, Konstantin Konstantinovich, and Aleksandr Fedorovich
~—Belyayev T T T

Teoriya vzryvchatykh veshchestv (Theory of Explosive Materials) .:1'?}
Moscow, Oborongiz, 1950. 595 p. Errata slip inserted. 9,000 e
copies printed.

Reviewers: K. K. Snitko, Doctor of Technical Sclences, Professon and
D. S. Avanesov, Candidate of Chemlcal Sclences, Docent; Ed,:
A. I. Gol'binder, Doctor of Technical Sclences; Ed. of Publishing
House: G. F. Loseva; Tech, Ed.: L. A. Garnukhlna; Managing Ed.:
S. D. Krasil'nikov, Engineer.

PURPOSE: This textbook is intended for students 1n chemical tech-
nology schools of higher education and in military academies. It
may also be used by personnel of plants and sclentific research

institutes.
COVERAGE: The textbook covers the theory of explosives describing
slow thermal conversion, combustion, the detonation of explosives,

Card- 1/16-
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and the physicochemical properties of explosives essential for
their production. The various applications of explosives are
outlined. The appendixes contain data on the combustion range

of gases and vapors mixed with air and with oxygen; sensitivity
of explosives to shock; oxygen balance of explosives and ingredi-
ents of explosive mixtures; heats of formation of explosives,
initial materials, ingredients of explosive mixtures, and ex-
plosion products; heats of combustion of nitro compounds; equi-
1ibrium constants; change in the internal energy of gases, graph-
ite, and solid ingredients of explosion products; molar volumes
of 80lid inorganic substances found in explosion products; values
of second virial coefficients of gaseous explosion products at
high temperature; and test methods and apparatus for explosives
according to the State All-Union Standard Specifications. The
authors thank D. S. Avanesov, A. Ya. Apin, A, I, Gol'binder,

L. V. Dubnov, A. A. Zaytsev, A. M, Lomova, K. K. Snitko,

I. V., Tishunin, and N. A, Kholevo. There are 25 references:

21 Soviet and 4 English,
Card—2/T6
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Combustibility of Protective Explosives $/020/60/134/005/C35/C35XX
BO16 /B054

determined. Table 1 shows the composition of the ammonites investigated
which contain no nitro ester. On the other hand, pobedite TY -2 (PU-2),
BT-.1 (VP-1), and BT-3 (VP-3) contains up to 9% of nitro ester mixture.
Fig. 1 shows the experimental fesults. Hence, the authors conclude that
the critical diameter of all explosives investigated (except for the
waterproof pobedite VP-3) lies between 7 and 13 mm at all densities and
at 100-120 atm. This value lies far below the usual measure of blasting
cartridges. The critical diameter of pobedites is smaller, but the com-
bustion rate is higher than that of ammonites. The latter also applies to
dynamites. The rate of combustion decreases with increasing density
(contrary to statements made for other explosives in Ref. 1). The critical
diameter, as a rule, also decrnases in spite of the decreasing combustion
rate. The authors assume here a considerable effect of the exothermic
reaction in the condensed phase on the flame propagation. The critical
diameter of pobedite VP-3 could not be reliably measured by means of ihe
method used by the authors. The combustibility of VP-3 proved to be much
higher than that of TP-1 at 100-120 atm. This is probably due to the
catalytic effect of the mineral components of admixtures added to the
saltpeter to make it waterproof. This catalytic effect is, however, not

Card 2/3
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s/076 61/035/c02/013/015
//'5-‘00 3107/3220

AUTHORS: Andreyev, K. K., Glazkova, &+ P.» and Tereshkin, I. A.
Moscow

TITLE: The influence of pressure on the burning of liquid explosives

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 2, 1961, 426-430

TEXT: The study concerns the combustion of witma~lvnnl in a glass tube of
3.4 om diameter at pressures of up to 150 atm. The rate of combustion in-
creases slowly up to about 20 atm pressure in proportional to the pressure:

uM = 0.048 p; then it rises much quickeT: Uy = -7.5 + 0.518 p(uM in

g/cm2 sec; p in kg/cmz) (Fig. 1). This higher rate is due to turbulent
intermittent burning. The aim of the present investigation was %0 gtudy the
zone of transition to intermittent burning. The fact that the higher rate
of combustion depends on the turbulence of the combustion front and not only
on the increased amount of heat was proved Dby tests with gelatinous nitro-
glycol; Throughout the pressure range investigated, & mixture of 97% nitro-
glycol and 3¢5 Kolloxoline showed a uniform and slow increase of the combus-

Card 1/'@.3
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tion rate with pressurei Uy = 0.075 + 0.0315 (Fig- 2). The combustion prod

ucts of nitroglycol are HO, co, €O, (approximate ratio 7:1), clight amounts
of methane, and possibly formaldehyde. Above & certain pressure - about
10 atm - a secondary flame appears due 10O the final combustion of NO. The
distance between the secondary and primary flames is 18 mm for pure nitro-
glycol, p = 12 atm, and an internal tube diameter of 5 mm - 16 mm This

distance decreases rapidly with increasing pressure: 1 =1, p'1'é5 (Fig. 6)

For gelatinous nitroglycol, the distance is shorter. For pure nitroglycol,
however, this distance begins to vary already at 16-20 atm pressure. Photo-
graphs taken with a high-speed camera and a photorecorder have shown that
these variations may be regular or irregular. Finally, it is stated that
the behavior of the secondary flame does not follow the theory of Ya. B.
zeltdovich and ig, thus not decisive for the burning of the liquid. The
tendency of the products of combustion to create a secondary flame is at-
tributed not only to thermal but also to more complicated phenomena. Ac-
cording to studies made by I. I. Polyakov, a gecondary flame will appear
even at lower pressures when tubes of larger diameters are used. The au-
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thors thank S. V. Chuyko .for making available some illustrations of his
diploma thesis. A paper of A. F. Belyayev and L. D. Komkova is mentioned.
,There are 13 figures and 1 Soviet-bloc reference.

ASSOCIATION: Akedemiya nauk SSSR Institut khinicheskoy fiziki (Acadeny of
: Sciences USSR, Institute of Chemical Physics)

SUBMITTED: June 25, 1959

! Legend to Fig. 1: (x) p in kg/cng (y) uy in cm. Pressure dependence of the

¢ rate of combustion of liquid nitroglycol.
Legend to Fig. 2: (x) » in kg/em?; (y) u.
(2) gelatinous nitroglycol. 2 :
Legend to Fig. 6: (x) p in kg/em“; (¥) 1 in mm; variation of the distance
between primary and secondary flemes as dependent on pressure: (1) liguid
nitroglycol; (2) gelatinous nitroglycol. The zone of intermittent burning
is indicated by a broken line.

in emy (1) liquid nitroglycol;
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AUTHORS: Andreyev, K. K.; and Popova, P. P,
f
TITLE: Burning of pentaerythrytol tetranitrate
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 9, 1961, 1979 - 1984

TEAT: The authors explain the reasons for the different behavior during
burning of pentaerythrytol tetranitrate (PETN) as compared with other nitro
esters similar with regard to composition and thermochemical characteristics

The experiments were made on pressed specimens of PETN ( g - 1.25—1.y)gkm5
at constant pressure in the pressure range of 16 - 750 atm. The experiments
at high pressures were conducted by A. P. Glazkova. LTN 1s comparatively
stable to burning; only at a critical diameter of the charge d = 30 mm, it
burns under atmospheric pressure. The burning rate is only 0.023 g@me-sec.
(0.28 for nitrogiycerine and 0.043 g/cmgvsec for nitroglycol). Only at a
pressure of 16 atm steady burning sets in at room temperature and d = 6 mm.
The burning rate is here directly proportional to pressure, and at 30 atm
it has a value of ~0.6 g/cmzusecr For PETN the combustibility is, there-
fore, much lower than for nitro-glycerin or nitro-glycol. Nor do two
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flames (primary and secondary) appear when PETN burns at pressures above

16 atm, as is characteristic of the burning of nitro-glycol at 10 - 15 aum.
Juring the burning of PETN a lower pressure limit (10 atm at room tempera-
ture) occurs, below which burning does not propagute since heat dissipaticn
exceeds heat input. On thc other hand, burning of PLTN ignited at
atmospheric pressure cannot propagate at a pressure increase above a certain
upper pressure limit; 1t is extinguished. At room vemperature, this upper
pressure limit lies at about 2 atm. The extinction is probably due to a
destruction of the temperature distribution in the molten part of the
heated layer through beginning autoturbulization according to Landau. This
assumption was confirmed by experiments with molten PETN, since its burning
is also suppressed at slightly increased pressures, Two flames appear
during the burning of molten PETN. The secondary flame which regarding
intensity and color reminds of the flame of nitro-glycol, aypears at 7 - 8
atm, and keeps a distance of about 2 cm from the surface of the liquid.

The absence of this second flame during the burning of solid PETN indicates
that the distance between the two flames is reduced much faster with
increasing pressure than in the casc of nitro-glycol or ethylene glycol
dinitrate. The burning rate of liquid PETN does not differ very much from
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the corresponding value for nitro-glycol. In conclusion, it may be said
that the peculiarities during the burning of PBETN may be due to the fact
that PETN is solid at room temperature. The above-mentioned upper pres -
sure limit may be used for changing burning into explosion. When large
amounts of PETN are ignited and the pressure is then increased above the
upper critical value. the flame is extinguished, but the heated layer re-
mains and becomes even thicker since exothermic decomposition in it 1s
maintained. Moreover, additional heating by tiie surroundings heated
during burning is also possible Thus, a flare up of a high amount of
explosive may occur which may lead to an explosion, especially when the
PETN is in the form of a powder of low density, so that the hot combus-
tion products can penetrate into the interior of the powder. When PETN
burns in the molten state, warked pulsation appears at slightly increased
pressures (6 - 3 atm), which leads to a stirong acceleration of the
burning. 1. A. Tereshkin is mentioned. There are fifgures, ! table, and
3 Soviet references. The reference to the #nglish-lunguage putlication
reads as follows: G. K Adams a. G. W. Stocks, Fourth symposium on
combustion, T e Williams and Wilkins Co., 1953, p. 239.
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ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Chemical rhysic )

SUBMITTED: January 9, 960
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Thermal devomposition of nitro esters. Part 2. Effect of watsr
on the decomposition of ritroglycerin at elevated temperatures,
Zhur . fiz.khime 35 no.il 24372447 N 61, (MIRA 14:12)

i, Hoskevskiy Khimiko-*ekhnolsgicheskiy institut imeni D.I.
Mendaleyeva,

(Nitroglycerin)

(Water)
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AUTHORS: Andreyev, K. K., and Kaydymov, B. I.

TITLE: Thermal decomposition of nitro esters. III. Thermal
decomposition of pentaerythritol tetranitrate

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 12, 1961, 2676 ~ 2688

TEXT: The decomposition of pentaerythritol tetranitrate (PETN) was
studied under various conditions, including the adnixture of TNT using

a glass Bourdon manometer. (Kr K. Andreyev et al., 2h. fiz. khimii, 32,
1726, 1958) and moderate degrees of filling 6 (ratio between volume of
substance and volume of vessel). (1) Decomposition in the melt (145

- 1710C) is basically the same as with other nitroesters. The initial
rate of decomposition of molten PLTN is approximately 0.5 that of nitro-
glycerin,and 1.5 that of nitro-glycol. The following data were obtained:
E = 39,000 cal/mole; decomposition rate constant (rate of gas formation)
1015°6.

w at 1600C: 6,86*10“5 aec-1, factor in the Arrhenius equation:
(2) with PETN in solution in TNT, two stages were observed: (a) initial
stage with slowly, and (b) with rapidly, accelerating w, the latter due to
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the hydrolytic effect of the H2O formed and to the acid decomposition

products . This mechanism was not affected by the TNT. TNT only acceler-
ates the destruction of solid PETN if part of it has become liquid. (3)
The temperature dependence of the decomposition of PsTN is higher in the
solid than in the molten state. The function log v = £(1/T) is no longer
linear since partial liquefaction of PLTN sets in. (4) The decomposition
rate of PETN vapor is at first high, decreasing later. w largely depends
on 6. Decomposition of PLTN vapor occurs 6 - 8 times more rapidly than
ligquid. Filling the vessel with glass capillaries did not affect w.

(5) The effect of H,0 on solid PiTN at 1200C was the same as for the

solution in TNT. O, does not affect the initial w but makes the first
stage shorter. H20+O2 had an additive accelerating etfect on w. From

these results it is concluded that: (A) the highstability of PLTH is not
due to its chemical structure but to its being in the solid state at
ordinary temperatures; (B) for maximum stability, the solute impurities must
be removed; (C) the kinetics of PiTN decomposition are no different from
other nitro esters. Maslov who conducted experiments with PeTN together
with K. K. Andreyev in 1939 - 1940 is mentioned There are 12 figures,
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2 tablea . ana 9 referenceasr 3 Soviet and 6 non-Soviet . The two mont
recent reforencen to bnglish-lunguage publications read as follows:
A 1. B. Robertson, J Soc Chem. Ind., 67, 22, 1948; C. E. H. Bawn in

Chemistry of the solid state; &. % Garrer, Sutterworths Sc. Publ., 1335,
p 254

ASSOCISTIUN: Moskovskiy khimiko-tekhnologicheskiy institut im.
L. I. Mendeleyeva (Moscow Institute of Chemical Technology
wmeni D I, Mendeleyev)

SUBMITT:D: february 17, 1360
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AUTHORS: andreyev, K. K. and Kondrikov, B. N.

TITLE: Burning of mixtures of lead azide and liquid nitroethers
PERIODICAL: Doklady Akademii nauk S5SSSR, v. 137, no. 1, 1961, 130-133
TEXT: A study has been made of the effect of pressure upon the character O&

and the rate of the burning of mixtures consisting of different amounts
of lead azide PbN6 and liquid nitroethers: nitroglycol, nitroglycerin, and

nitrodiglycol, which were gelatinized with a small amount of Kolloxoline
(3%). Moreover, lead styphnite and potassium picrate were examined in-
stead of PbNé as the second component. The behavior of the mixtures was

to be studied near the region in which burning turns into a explosion.

The mixture was electrically ignited by a nichrome wire in a nitrogen

or carbon dioxide atmosphere in a narrow glass tube inside a bomb . Pres-
sure varied from 1 to 70 atm. The type of burning was recorded by a
photorecorder or a film camera. Experiments have shown that lead azide-
containing nitroglycol mixtures (10 and more PbN ) in a lower pressure
range either are not ignited at all, or are rapidéy extinguished or explode
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after ignition. The more PbN6 is contained in the mixture, the more

readily an explosion may occur. An explosion is also promoted if the ni-
chrome wire penetrates the mixture to a greater depth and does not get
in contact with nitroglycol alone. By an increase of pressure it is

- possible to prevent both extinction and explosion, or to cause the mix-
ture to burn. The higher the azide content, the higher will be also
the pressure (Pcr) from which on the mixture will be combustible.
Pop = 4.10exp (1.32m) kg/cm2 holds for this function, m being the PbN,
content in g/cmB. The burning rate is proportional to the pressure:

u = [a exp (bmﬂ Pp- If m is expressed in g/cm5 and p in kg/cmz, then

a = 0.035, b = 1,31, T¥Fig. 1 shows the critical pressures of the mixtures
with different PbN, contents as well as the dependence of the burning
rate on preasure. Fig. 2 shows the effect of the PbN6 content, of the

mode of ignition, and cf pressure on the character of the process in the
case of nitroglycol. The mixtures of PbN6 with other nitroethers behave

Card 2/§f

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101510020-1"




"APPROVED FOR RELEASE: 03/20/2001

-

CIA-RDP86-00513R000101510020-1

2035

Burning of mixtures... 5/020/61/137/001/019/021
B103,/B201

steadiness of burning. This effect is explained in a natural way, basing
on the theory (Ref. 2, K. K. indreev, Proc. Roy, Soc, A246,257,1958) ac-
cording to which the passage of burning into an explosion on the ignition
of sn explosive layer is connected with the fact that the chemical re-
action covers a certain critical thickness. The explosion of this layer
(more precisely, a suspension of explosive particles) effects the ex-
plosion of the remaining part of the chargse if a sufficiently high pres-
sure jump has been brought about. If this jump is insufficient, extinc~-
tion or pulsating combustion will be brought about. The explosion of

the suspension is also dependent on the time during which the PbN6 remains

in the heated state. If this time is shorter than the induction period
PbN. will be burned before inflammation occurs. Nitrodiglycol mixtures
conéaining potassium plcrate instead of PbN, burn slowly at a lo¥ content
(5% of potassium picrate) and atmospheric pressure , extinguish between

7 and 20%, and at 24% and over of potassium picrate they burn at a higher
rate which rises with rising picrate content. The inability to burn in
the intermediate range is explained by the fact that the hot layer

is intermixed by microinflammation of the pierate particles. Heat con-
vection is then accelerated, while the evaporation of the nitroether
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requires even more heat. Data obtained by the authors permit a more
accurate estimate of the burning rate of PbN6 than has hitherto been

rendered possible by the findings of other researchers. This rate is
apparently much lower than that of lead styphnate and approaches that
of mercury fulminate (1.5 cm/sec at atmospheric pressure?. A PbN, rate

of 3.5 cm/sec at atmospheric pressure has been found by extrapolation. The
conclusion is therefore drawn that the great unsteadiness of PbN burning
is associated not only with its high burning rate but also with an inten-
sive dispersion in ignition as well as with the explosion-like combustion
of the resulting suspension. Papers by A. F. Belyayev, B. S. Svetlov,

and A. Ye., Fogel'zang are mentioned. There are 3 figures and 3 references:
2 Soviet-bloc and 1 non-Soviet-bdloc.

ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut im. D. I,
{endeleyeva
(Moscow Institute of Chemical Technology imeni D. I.
Mendeleyev)
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indreyev, K.K.
The main factors jetermining the explosion hazard under
-ecnanical stimuli and methods for its evaluation

1URICDICAL:  Zhurnal prikladnoy.khimii, v. 35, no. 9, 1962,
1956 - 1960 :

muAT:  The present work was carried out in view of the lack of pre-
cise xnowledge of this subject. the present state of this field 1is
described in general terns, concluding that the fundamental proper-
ties Adescermining the explosiveness are the inflammability and sensi-
vivity towards detonation. These parameters may be approximately
characterized by the critical kinetic combustion and detonation dia-
neters. The effecis of fiuidity of the compound and of friction on
its explosiveness arc discussed. In the latter part of the paper

the author reviews critically the most convenient laboratory me-
thods usecd to determine ihe sensitivity of explosive materials to-
wards uechanical stimulation, mentioning the drop-hammer and fric-
tion-sensitivity tests, and concluding that the ability to produce
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neat and pressure by mechanizcel means in an amount sufficient to
result in combustion and explosion depends on the given conditions
of deforrotion and on thne ease of deformability of the material. The
required stimulus is generally lesser for difficulty deformable sub-
stances, and is most conveniently determined by using a ‘glancing
blow' iicthod, on an apparatus adapted by Kozlov from that of Bowden.
It is stressed that Kozlov-Bowden tests should be supplemented by
determinations of the inflammability and susceptibility towards de-
tonation,
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Formation of combustible gases in the reaction of aluminum with water
and with soluticns of ammonium nitrate. 2Zhur.prikl.khim, 35 no,l1l:
2569-2570 N 162, (MIRA 15:12)
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1., Moskovskiy khimiko-tekhnologicheskiy institut im, D.I,
Hendeleyevas Predstavleno akadsmikom V,N. Kondrat!'yevyn,
(Explosives)
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ACCESSION NR: AT3006067 s/2938/63/000/000/0037/0053

'AUTHOR: , Andreyev, K. K. ﬂ !
- TITLE: \bFactors determining the origination of explosive by impact {;
and i‘riction and mothods of evaluating the sensitivity of an ex- {
plosive to mechanical action, Factors determining origination of

explosion by impact and friction

.SOURCE: Teo;iya vzryd#vehaty#kh veshchestv, sbornik statey, 1963
37-53 '

TOPIC TAGS: explosive , sensitivity of explosive, No. 1 impact *
tester, No., 2 impact tester, impact testing machine, critical dia-
meter of explosive.

e
ABSTRACT: Origination of an explosion through mechanical action uponi .
an explosive is determined by the origination of localized heat-ups - .
in the substance., These heat-ups can be formed through a non-uniform :.
flow of the explosive; through contraction of the gas bubbles in the; !

explosive; and, through friction of high-melting admixtures or hard .
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ACCESSION NR: AT3006067 o
“surfaces which contain explosive between them, The development of a |
. chemical reaction, originating in the heat-up centers, to combustion
and exploslon depends upon the temperature of these centers, their .
sizes and pressure., The complex of the properties of an explosive |
must be determined for en integral evaluation of the sensitivity,
These include frequenoy of explosions on the Nos, 1 and 2 impaot
testing machines, friction testing, abllity to transmit the detona~
tion to a distance, critical diameter of the charge during combustion
and detonation. It should be kept in mind that the real hazard of L
the origination of an explosion through mechanical action will also o
strongly depend upon the conditions of those actions determining the
possibility of a flow of the explosive and thus causing localized
heat-ups. It also depends upon the maintenance of a pressure con- |
ducilve to the development of the forming transformation into ex- ¢
rlosion. "This paper was written in 1956. Certain considerations in
this article originated through discussions with N, A. Kholevg, whom
the author mentions with deep appreciation," Orig. art. has: no
graphics,
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ACCESSION NR: AT3006068 S/2938/63/000/000/0053/0071

AUTHORS: Andreyev, K. K.; Terebilina, Yu. A, =21

TITLE: Exploslon through impact and patterns of sensitivity of ex-
plosives to mechanical action., Mechanism of creating an explosion
through impact 4

SOURCE: georiya vzry*vchaty#kh veshchestv, sbornik statey, 1963,
3-71

TOPIC TAGS: explosive , sensitivity of explosive , impact testing
machine. -

ABSTRACT: Authors proposed a complex method for determining the:
specific sensitivity of an explosive to mechaniecal metion. The
explosive is subjected to impact between the facesidbf two large-dia=-
meter rollers wherein the space encircling the junction of the rollers
i1s open, The amount of weighed portion of the explosive as well as
its distribution on the face of the roller is altered., The advantage
of this method in comparison to standard ones is the great abillity to
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differentiate chemical and physical factors and an efficient design'
of the instrument which actually increases 1ts longevity and uniform-
i1ty of test conditions, and, at the same time, reducing the costs of
these tests, Orig,., art, has: 3 tables,

ASSOCTATION: None
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"TITLE: Effect of alr inclusions upbn onsaet of explosion through

'SOURCE: Teoriya vzryitvchatyskhveshchesty, sbornik statey,

_TOPIC TAGS: explosive , air inclusion during explosion, nitro-
:glycerine, lead azlde

ABSTRACT: Authors performed experiments to compare the senslitivity
of some liquid and solid explosives. The experiments were conducted l
"in a roll-type apparatus. Nitroglycerine,) leadhzide'and other
highly-sensitive explosives ﬁf‘d‘dﬁb‘éd‘ﬁ‘“ﬁi‘gf 6xplosIon \frequency when
_the sphere used for detonation is positioned, not on top of the
exploded material, but some distance above it. It was also estab-
1i1shed that an Increase or considerable decrease in the high

explosive liquid decreases the explosion frequency. Thus, the
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.results of the experiments are quite sensitive to the conditions of
‘the experiments, This effect apparently is connected with the
clamping device, and with the compression and flow of air which

.results in the ignition of the explosive. Orig. art. has: 3 tables
.and Iy figures, )
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TITLE: Mechanism of onset of explosion during testing for shock
gensitivity in roller instrument

SOURCE: geogiya vzry#vchaty#kh veshchestv, sbornik statey, 1963,
1~C9 .

TOFIC TAGS: explosive, shock sensitivity, shock sonsitivity test ,'!‘

. impact tester for explosive , No. 1 explosive tasting machine, No. 2
explosive testing machine ' .

ABSTRACT: Authors carried out a number of experiments in order to
prove that the flow of an explosive in the circular space of a roller
instrument can lead to an explosion. They also wanted to gain pre-~
cise knowledge as to why such a flow will lead to an explosion. They
also found that, under ordinary test conditions, even orgenic, non=
explosive substances decompose on the impact tester, ' This pointed
~out the fact that the flow during impact leads to a %ronounced heat~-

“
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_ing. Two variations of an impact testing instrument were used. Ode -

- series of tests was carrled out to explain the effect of a change in

the directional movement of an explosive, Results are shown in a

. table outlining the various conditions of testing and data obtained

- through these test modifications. Another series of tests was
carried out with a limitation of the efflux of a liquid explosive, A
- third series of tests were performed under conditions where there was
“no explosive between the roller faces of the roller machine, Tetryl ¢
was used in the tests, Authors conclude that those flow conditions
which bring about an explosion in the instrument are very speccific
and, therefore, the test results produce only a very conditional
characteristic of the sensitivity of an explosive. Orig. art, has:
6 figures and 2 tables,
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e : testing. Kagt 1mpact toating machine :

;. | ABSTRACTs Studies o Amerioan Swodiah and (German roaearohos con=’
© | corning the sensitivi them.to draw con
-« | clusions regarding the very pronounced variab:llitioa in ‘the sensi-. |-
.| tivities in relation to the test conditlons and’ physioo-moohmlcal 3
.| properties of explosives, Ordinary impact testing on a Kast machine
-~ "las'well as any other similar testing cannot produce a complete denger
| pattern of an explosive during transformation. Thus, wben seleoting *
- a methodology for tosting, tho physical propartios of the aubstance Q
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| and nature of tixohe offe

‘{plosivels hazards must be taken Anto. oconsideration. New methods f‘cr'
‘| testing an explosive's sensitivity to shook were recommended, ,'m.tr

includes testing between
| type explosives; between

clearance for liquid and
and a matched plate, vhich is suitable for explosives with differer
physical atruoturea Orig. art. has: 16 figures and 7 tables,i! |
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moderate quantity of water, three periods of deocompositions are
‘served: A constant preasu e (or induction period), drop in pres 7

3 - | and an inorease in proasuregﬁ;Tba larger the quantity of water Lthei |

| quioker the rise in pressures, ..In the presenos of large quanti%;paiéA.

o | water, the decomposition oan be decreased greatly and 1ts drmum iy

;| rate can be less than the rate of anhydrous nitrogl cerinoiﬁxAllj T

| these phenomsna are explained by the assumption » 10 Prosm~. i

.| ence of water, the first stage is hydrolysis, In a neutral mpdiumixi

- | the- decomposition proseeds slowly, but 1t is &ccelerated by the oxi«:

“..ldlzing products.of the anhydrous reaction and by the hydrolyaiafitééé
< ’| gelf. 'the hydrolysis leads to en accwmuletion of nitric acid and @

| organic products which oxidire, “This results in hydrolysis which 1d
accompanied by .a large:separation of gaseous produsts, Orig, art, i:

‘| hass . 28 figures and 8 tables, - . R A
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~:, ' TITLE: - Effect ‘of acide and soda upon decompoaition of nitroglycerine;
" in the presenoce of wa_tor"ﬁ-;‘; L W : —

. |'SOURCE: gg‘rig '"ry'dvogmmuhfvpshehestv,’ sbornik statey, 1963, |1l

':».‘”g'mP‘I(-: TAGS: explosive '5,'-n1trgoglﬁ'e'or1ne_', sodium carbonate, nitric
S acld, oxalie acid, trichloroacetic acld g
R : N ' o,
i ABSTRACT: The effect of nitric, oxallo and trivhloroacetlc aclds :|:

-1 and sodium oa.r‘bon%te in the preaence of water upon the dpccmpos_ition

it of nitroglycerine\was studied, Small concentrations of nitric acid! |

* } in"the presence of water accelerate the decomposition of nitroglyce=

" | pine only slightly, When this oncentration is inoreased to multi-|
| ples of ten, nitroglycerine hydrolyzes quickly. With a further ins) -
| orease 1n concentration, the oxidation-reduction reactions are also! ! iy
i gped up after the hydrolysis. Tne hydrolysis is also accelerated i

1
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'with oxalic and trichloromcetic acids,
' the hydrclysis 1is slowed down as a resu
. 1§H2020h,on the products of the
g | which neutralize the acids such as sodi
i i presence of water prevent a rapid hydro
i subsequent acceleration of gaa formatio
: reduction reactions o
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TITLE: Tﬁ;;ﬁéixdecoﬁpositionwpr nitroglyoorine1gnd 1ts transition
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|\ ;

a . .
{ SOURCE: Teoriya very#vohaty#kh veshohestv, sbornik statey, 225-2l3
. ot

. 1963
i TOPIC TAGS: explosives, nitroglycerine

1ABSTRACT: The mechanism of thermal decomposition of nitroglycerine . .
! and the conditions which determine the possibllity of occurrence of |
! ignition as 8 result of a vigorous self-acceleration of this decompo=.
! sftion were studied. This decomposition, ‘
‘ addition of 1ts products, proce
t is greatly accelerate .
| gecomposition products are accum ne acceleration will take . -l
. place much faster if nitroglycer g admixtures of water, L
' acid and nltrogen oxides. The special property of this reaction
. peceleration is that i1t greatly depends upon the concentration of
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decomposition producte or admixtures, and very little depends updn ‘ !
fthe reaction temparature, As & rosult of this, if g high concentra- |.
tlon of accelerating substances 1s attained, the decomposition cap . |

 induce
tively

an ignition even at very low temperatures and with conpara~ : .
small chargez, Orig, art, has: 13 figures and 2 equations, ' |
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;TITLE:}“Thprmal decompoaf%iod\or PETN . _ g fi
!

i

l

t SOURCE;. Tieﬁriya verys#vohaty#kh veshchestv, sbornik statey, 1963,; ;
| 2l1-273 SN

:"I‘OPIC TAGS: explosive , PETN, nitro lycer:lné, nitroglycol, TINT

 ABSTRACT: The decomposition of PETN?in fusions, in solutions, and in'

vapor and solid phases was analyzed by a manometric method. The de=~ .

composition rate is greater in the vapor phase and smaller in the . !

 8011d phase. The fusion and the solution of PETN have equal decom- Lo

position rates and they oocupy an intermediete position close to- - i |

other nitroethers such asﬁnitroglycerine(tnd nitroglycol..l Two macro= |
: i

decomposition stages are observed in the liquid and solid phases: Onei;.
with a slightly increasing rate which is not accelerated by the de-: o

composition of gaseous products, and another with a rapid innsrease in:|
rate as the result of hydrolytic action of the formed water and
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TOPIC TAGS: ploric acid, $hermal decomposition, styphnic acid, pleric acld, )
oxplosive , nitro-aromatio hydrocarbon

- A
. ABSTRACT: Themal decomposition of\\picric and_styphnic acids was investigated at;
; 183-270C, using a glass manome ter,. Decomposition oCCUry i & seriss of stages -
.| distinguished by their raté dependence upon time. On the whole, the reaction
! takes placea without significant acceleration, as distinguished from decomposition,
- | of many other nitro-aromatic hydrocarbons, Picric acid decomposes more slowly in
i the vapor than in the liquid phase; however the reaction is greatly accelerated at .
. the surface of the glasa, Orig. art, hasy 20 figures, i
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_.:] TOPIC TM}S: explosiva » p!.orib aoid, atyphnic aaid, armoniun picrats, amonium, :
atyphnate ’ potaasium picrate » potassium atyphnate, lead picrate N lead atyphna :

i ABSTRACT: Tha ldnetics or the} alow themal decomposition, at tempar tures ran
- . from 170-3000, of ammonium 1,lead, mono~ and di- potaassium gtyphnatesh 1
7 ilead and potassium_pi icrates) wam studied.  The distinct solf-accelerating mul’c,i !
L stage character of % omposition is aclamatically ‘presentad, Tha decompodi-’
“sltien rate of the salts is Iower, and the temperature coefficient for the de con W
:"lsition rate is larger than the;rate and cosfficient for the comsponding acids
,,Decomposition rate of the salts increased from K to Pb tc NHy+ Decomposi tion !

rate of styphnic actd and the atyphnates is significantly gma'aer than that °f
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?;;':TOPIC:TAGS:  explosive , combustion rate of explosive, TNT, f;‘@
-+ - - ploric acid, tetryl, oyclonite, PETN, nitroglysel,  : ;|-

nitroglycerine, dinitroxydiethylnitramine . o ;A
-

s ~ The relationship of the cgmbuation,ratg‘to pressure rég ‘

BN . | & number of secondary explosives belonging to the nitroester and:

"\ .nitro compound: classes approximates a directiproportionality. e

y .-} 18 In accordance with the theory proposed by Zel'dovich- ) f; b

1 12,.1942, U498) ‘and Belyayev (2nPFKh, 12, 1938, 93; 14, 1940, 1009), | ! 1
| that the guilding reaction during the combustion of subatances of| j |

8. | Yhese classes 1s bimoleoular. The combustion rate of a number of
[ leas 22 0 | &
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-~ | explosives oan be approximately connested with the heat ana /. :
.. |.combustion temperaturo;by:linoar‘rolationehips; A quantitative .. -l -
1. analysis of this last relation shows that it has an empirical and- '

- | approximate character. It was shown through rarefaction of an,
oo . -inert admixture on two substances (PETN Jand TNT)7that the - - Nk
. -«{'relationship of the sombustion rate Eo its rated temperature is, | -
i 1dentical by character and coincides with the theoretical, but D

~ .| .differs from the quantitative relationship. It is much more R U S
©.'| pronounced for PETN}than for TNT.\\ "The experiments, whose results B
-1 | ‘Were utilized in this paper, were carried out by A. P, Glazkova; |- 't
... I. A, Tereshkin and P. P. Popova. The author expresses his Vo

i gratitude to these people.” Orig. art. hast 6 figures, 3 tables! |’
-] and 11 equations. PR : R
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