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(2) Epikote
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(3) Vinyl
chloride
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(7) Cellotape
double
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(8) None

Photo 1 Direct photography of burnig surface of

strand, ¢: thickness of coating (mm)
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Fig. 3 Relation between burning rate in the
direction of axis at the centre of
strand and the rate along the side
surface, (Diameter of strand, 18,4mm;
without inhibitor)
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Fig 4 Drawing representation of config-
uration of regressive burning su-
rface, (Postulates: diameter of
strand, 18.4mm; without inhibitor;
burning rate along the side 3.5mm/
sec; burning rate of regression,
1.2mm/sec)
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(i) When an irregular burning along a part

of side surface (A) occurs during only

one second, an irregular surface is formed
and suppressed progressively.

K

(ii) When an irregular burning along several
parts of side surface (A, B, C, Doccurs
at intervals of two seconds, burning
surface become progressively irrcgular

Fig. 5 Drawing representation of configura-
tionof regressive burning surface(rate,
r mm/sec) in case of occurring quick
burning (2r mm sec) along the inhi-
Liting side of the strand(dia. 8r mm)
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(i) Postulates are followings; regressive
burning rate, r, burning rate along
the inhibiting side surface, !/2r, and
along the initiation surfacce, 2r,

F 200D

(ii) Posutulates are followings; regressive
burning rate, r, and burning rate in
1st, 2nd, 3rd and 4th layer, i/.,r, Vs,
3, r and r respectively.
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Fig. 6 Drawing representation of configulation
of the burning surface in case of occu-
rring slow burning along the inhibiting
side.

. Duration from flash
K to flash (a—*k) :tsec
Distance (A—K): d
mm Buraning rate:

k' r=dt

W

hard vinyl chloride tube

Fig. 7 Schematic representation of burning
surface in a hard vinylchloride tube,

BEMHTH S0, 0% inhibitor oMBEIE+
BEOBHIZE~ZEBOMOVTE~D, Wb
inhibitor OEIHUML KT 16, ZORETiERM
HOADBMUE FIcHA LW L, BohLHmizr
STHEUBMICAKEFLSBAIBAR L0 H 2 E
~%, HHEOPEWRIT Fig. 6 o< z Lol
¥5. (1OREOHGIICHL TR BIRH
bz, (i) O BROWARBERIZIO ME L
RTMN, POBOBRIZRE WL, ZOWIXS
BROARIZE T 28840 ED L Y It k»>T

Vol. 21, No. €, 1860

Y5, fhizd XHRMOIZERY DRI L T
inhibitor @ REASPIBIZAL TERSNEBS
b, MkkobriinicERBEicET s L Lw’c
HROLUND B ZOWELE Fig. 7 25 2050
EUF 2 o Ji g0 R REEIZ AL TeA8k T 5 .

5. 4-4 OREEDBRE

4-4 OFPEREIC X B4 inhibitor [XREFH LB
ATEI NS SR ME R L TR
=—=n8F (A 2.5mm) &ZBAE, ZoFoEX
hrmFIs T, HRIHDOBORBREI RS 5 0%
OB 12mm, Z20mm XU 32mm O 3HEH
Vv, E&H 10mm JBE 1Smm OFEEEIC TiFiki.
EOFEYY Table | i 2L F—DFRHELFL 1,
SO gL ALK AER & Uil LA RN = —
TR SR HINI, OO0 FE DR
DI, 32mm, 20mm KU 13mm FIRFLTER
A’&Iﬂiﬂﬁi@rﬁ Va s R Y DRI H D, DT

=—NOBSENERET 5 61E, ZOBRILBEOR
&Iﬂbf%%&&ﬁb._zm@%ﬁmd@%£f
_XTHS, Table | ORRIX=MOEI N T
LBOBORHIZ €=~ MR EOREN R K h ot
-‘J;“'l‘ f'o

Table | Effect of diameter of vinyl chloride
tube on burning rate (A. P. @Y
Polyester 20/ 80 1 atm 15°C)

Burning rate (mm sec)
Shot No, dia. of tube 20 -
13mm mm 3Zmm
1 1.05 1.05 1.07
2 1.04 1.065 108
3 : 1.05 1,05 107
. 1.04 1.6 1.03
5 ? 1.05 1,06 .04
6 1.06 105 1.07
7 1.06 1.05 . 1.C6
8 1.07 1.04 1,C4
9 1,05 1.06 WD
10 1,06 1.05 1.85
average 1.053 1.052 1.C84
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Fig. 8 Burning rate in neighbourhood of ini-
tiation-point and at a distance
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Studies on Cnmbustion of Composite Propellants ILIrregularity
of Burning Surface and Measurement of Burning Rate

Takeshi Ito

Photographic observations were made for
burning surface of straends restricted on the
long side with various inhibiting materials
(Photo. 1). The photographs showed that
the strands burned very irregularly. The
flame spread along the long side of the strand,
producing a conical or a titled burning sur-
face. The observed burning rate was the
rate of propagation of the burning reaction
over the susface of the strand, rather than
a desired rate of regression of the strand
in a direction normal to the burning surface.
The conical burning surface was propably
due to quick burning along the side of the
strand and the random tilting of burning
susface was duc 1o imperfect restriction.
The observed shapes of burning surface for

6 (3850)

the strand without an inhibitor agreed with
those obtained from drawing method where
a stationary propagation of flame along the
side of the strand occurred at the side surface
alone (Fig 3, 4). The phenomena of producing
conical or tilted surface were explained by
the similar drawing procedure (Fig. 5, 6).
The burning rate is determined from mea-
surement of time duration from initial flash
at point @ to a flash at point % by means of
motion picturc (Fig. 7). The burning rate
thus obtained appears to be independent of
a nature of surrounding plastic holder.
The influence of diameter of vinylchloride-
tube on the burning rate may be neglected
as shown in Table 1. (Defense Academy)
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