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ON THE SURFACE PREHEATING OF BURNING EXPLOSIVES
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{Fbilowing 15 the transiation of an article by Z. I.
Arictove snd O. I. Leipunskiy entitled "0 Prograve

Poverkhnosti Goryashchego Porokha® (English verslon
gbove), in Doklady Akedemii Nsukx SSSR (Reports of
Academy of Sciences USSE), Vol LIV, No. &, 1946,
Moceow, pages 50T-509. ]

Afecording to present ideas (Ref. 1) explesives burn in
the following mauner, The nitrocellulose dissociates in the up=-
permost layer of the explosive, the products of dissocistion
asscane and react in the gaseous phase, i.e; above the surface
of the explosive., Thus the primery heat release takes piage in
the gaseouns phase, in which also the high cowbustion temperatures
are realized., Anmlogous to this wmodel is the model of combusiing
liquid matter, advanced by 4.F. Belisev (Kef., 2){there exwist
some characteristic phenomena peculiar to combusting explosive,
but these we will neglect). ’
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_ The temperature distributicn on the aurféca of & gopm~
busting explosive, in the above graph, is based on & theory
devaeloped by J.B. Zeldgéich (fo -~ temperature of the explcsivé,
-

¥
' = temperature on the surface of the exploesive, TG o GONe
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won placed in s miniature s;igr&&&tew, Messured was the heatl
hest in the uppeymost layer of the explosive., The srror, arising |

feambustion could sscape, 18 amazl, For, separate experiments,

bustion temperature)}. Chemical reactions are taking place in the
shaded sress: in zone L - gesificaticn of the exples sive, in

sane £ - wutual rescticn of the gases escaping fron the explosive
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plosive, the thickness of which is agual fo ;%,W“*“wﬁf~ﬂ Ehe ’
thermal diffusivity of the explosive snd v - the sombustion

@
F

elocity of the explosive.
e of the avihors was succeseful in showing that the pres
haataed layer really exisis,
to the predictions of Zeldovich's theory (952 wHn when %u%ning &t
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stmoapheric pressure), The goal of the pregent inves
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te messuve the amount af hest contained in the pr&keai@i layeyr
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osive, and to cbtaln an esiimats of
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aayr the surface of the exp
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the temperature con the suriac
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of the combusting explosive.
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The smownt of beat ntained in the przheatad layer was

b

strioplly determined, A bur ning zample of the explosive

from %h@ fact that inside the calorimeter a psrt of the heat of
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photographing with spark

photography the inatant of dropping the
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burning explesive dnts the calorime have shown thatl
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the explosive is extingulshed in the calorimeter sufficiently
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plosive being extinguished
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fast, The same experiments gere verforped with the burni
me
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experiments were conducted with & yyrmx“*
(burning iun air) and a nitroglycerin type explosive {burring

in u CO. atwesphere}. The ssmples of the explosives ugsed were
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& for heat capacity, heat conduelivity, an
veleeity, values essential for such calculations.

Pne measvrements gave ithe following valuves for the ancont
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| of heat contained in 1 cma of preheated layer:

pyroxyiene type explosive - 2,55 mw? + 052

em
aver 19 experiments)
suplosive =~ 3,32 ~=w 4+ 0.5
LT

can be eatimated from the amount of hesat measured. For this pur-
poss 1t is necassary to know the tempervature distrivutier in the
phehaated layer of the explosive. Thers is no reszson to doubt

that the temperature distridbubion would mwi be the sclution of

poey

the heat conduckivity equation, the latter being gilven in the

Tris eguation is the result of &%JGKL%” & tne‘u““¢y Nt
tral rezction of the gasifying explos 1Vﬁ, An exotnermal reaction
resulie in & chengs in dietribution in the shaded part of the

layer orn the graph. The changse leads to a measured T, spaller

g

than the 7, computed from eguation (1)1

T,os T e X (2)
- A mebmeunn
& = o o ‘,‘-‘L,v &

Where A - heat conductivity of the explosive
£ +

o

G = amount of
Equation (2} leads to the following t&mp@ratuwe valuas
gr the surface of a combusting explosive:
) N o . . - B o Q. f E;Q
pHroxylens typs explosive 525K + 4o
. Y . — - G
nitrogiyesrin tvpe explosive 603 K ¢ 45

Thus it happens that the surface temperature of a burning

¢re surface of a burning exploesive does not shine during the
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Tue temperaturs T, on the surfzce of the buraning explosive

sxploaive is rather low., This corresponds to direct chaervations:
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combustion. (We, together with A,I, Kovrothov, arformed Some B8Xw
. g * .

periments during which & thin thermocouple was held onto the sure
. ; o o . '

face of & combusiing explesive. The reading was 2o O, 4.

¥, The neasuremsnts with this therpocouple arsz only rough,

Furthermore, we estimatsd the temperature on the SUriace

&
celiulose. The speed with which nitrocellulose disintegrates in
the uppermest layer of the explosive has to corraspond to the
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combusticon velociby of the explesive., IL & be the time
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for the nitrocellulose to disintegrate, then the foll owing ocon-
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dition hes to be metd
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with Xy the thicknezs of the gasificstion zone. Further-

rore, we can obtain for iy the eypraaﬁx@ﬂ¢
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with © = enerzy regulred to start the nitrocellulose
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Using data on uitrocellulose disintegration, glven by

o
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¥iil (Ref. 3%, ws obtain the following expression for I ¢
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A velve of B = 48 oo mezns that, according to eguation

(4%, w. makes up only 5% of the total thickness of the preheated

isyer. Thus, when combngtion takes place atb stmospheric Dressure,
the digintsgration of ritrecellulese cccours only within o layer
of o.o0l ms thickness acd no disintegration cen be found in the

remainiog ¢.2 ma of the preheated layer,

feing the above eguation Tor ¥ we cbtain graﬁ &5 uztgan

, using the kipetic distintegrstien law of nitro-|

v ]



& N .
ghieh is in accordance with the vaiue of T, obitained from

p 49 o B e s 3o By v gy gy S g e - 3,
phe emourt of hest in the prehgated afyel of the
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4. It is equal to 2,55 and

raturs on the surfacs of burning eyrlosives
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the mmount of heat measured.

to

reapectively, for the two san iples of expleosives
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of the temperctures on the surface af
purning explosives, obbained through an indepsndent mathod -

from the kinsties uf disinte gration of nitroce Aiuiose -~ resulied

te thosms given in part 2, {5757 Kj.
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