Table 2

Diameter of Velocity of Kinetic Net kinetic Iinpulse of Impact
Explosion energy of energy of pressure of
sphere projectile projectile projectile Projectile projectile
mm cm ] m/s erg erg dyne sec dyne/cm?
1.1 &0 { 675 i 13,2x%107 4,5% 108 76 12x 108
2,0 50 | 540 54,6 % 100 18,7 108 269 14% 108

of projectiles may be as follows.

By the impact a part of an explosive is
adiabatically compressed, therefore the
ignition source is formed.

The impact pfessure, which is needed
to form the ignition source, is calculated
to be 13x10* dynefem® for hexogen and
10x10* dynefcm? for nitroglycerine.

“Explosion” indicates the maximum dis-

tance over which detonation is always pro-

pagated by the projectile, from one cartridge
to the other.

4) In the case of the drop hammer test,
hexogen is exploded when the impact pre-
ssure is 14x10°® dynefcm?.

This value is in good agreement with
the impact pressure of the spherical Cu-
ball.

(Nippon Qils & Fats Co., Ltd., Takeioyo Plant)
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the effect of suction of the evolved gases
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ty of delaypowders,

IF|AHKB LK



{EHFBRI L TR oBR SO L0, RUREE BRI
BIBAN, BREO n=5 OFHFEEET Table 1 ©
WYThd,

Table 1
, e Burvnmg,
pr?:zl?rs P‘zf,zs)“} Condition | time
< I (sec,2cm)
Sb-KMnO, 236 | vacuum | 3.9
(20/70) e 1‘ not vacuum ' 3.2
Sb-KMnO, | .., vacuum 23
(€0/20) i not vacuum 2.1
HS delay aee | Yacuum | 0.5
powder htad l not vacuum : 1C.4
EDHRFE LRI X VRBEREESE B 2

Lz, FUOEHN I KEL 3~6mmHg LTt
— R DEND D X 0N, BEEAREENE
ICHAUEIC I B4 5, KRBERT & 30 & DIEH2%1310,
SIOWELEITRVERLTHE VENLV, XIT
ZERFTENTY, [iEoFHtbE VA M TR
v nb, Flaiviliglk, HIMEEICHE DENT
ERVTHS 5o W THRRD X 5 IZHERROMEE
EIEHEERE S R TH Do UL OISR
T OVERBCELIDEDOTHS I, THITMEAKIE
RELELREDLIDHTHDT, EIIIREDKK
D—2TH B,
3. EBRREREBIEEOENER

D " B A=

HHEAEONE, EHRROBREREMLE L 7ho
R xBA L EHOTTRESREDI I LIZL>THA
9B, THEERFEICHATAICRERL svE, K
BoEREEDSE LI VBESHEREYUS, %
RN TEERIETRESE 5 L SRE RO
BAiHE VBV, PIRERETRES 5 LRk
EADtoizhk VBEIL, L E3mEfTsIEL
HDo TOBRE, BRERBHERELANLSTL 3,
RERSROE Ak R TR A S B EL TR
O 2H5EERO,

#1 0K WEOMA R 5 AKE LB OEM
BHATRESETZOENERY, SAAERREY
AEOREZHIL T35 KITERENOTIRO KK
EXEATEDO L & LRACERERFIZIRITI 22REE
BrEoREDEL 2, 30ErCELETREL, BE
omm {Z 3§51 A E SRz K otlid. =
OEH LN S MEEH T

F20KE  F2E ITRLEL I, ENHOR
BEARERICES>THEVESTL 50T, ht

Vol. 21, No. 4, 1580

FIHT 50 EFREERFIEDE » 1 SEE
ENA—b &AL TREL THL o RICEREILS
i35 RENGEIISE JUEL T, MEEDMEO XTI TED
&, MFROESS SFIBEICEIT DIREEGITE &
Fo DML EHOBENSENERERD S,

1 LTI AKEORE BRI SEBE, E
BRI EIREE L AKED N AEDH DHEEK
Lhs kv HEENREILATRIELOAEV. 0K
B AKEOERDOAZYFIZLIBHOAT YR L
v 5 BN L EERRIE A H B 0 SR TBIMAY L T
5%

2 ONETRBEEN Y RAEDRTRL, Bk
OEEIE L b 30 TEEOEAMEA LIIRLD
DLid, SOFEZEENRBL RS L, KFIHRE
ML nAMEEEDT

ERARE T IRREREN UV L P oiRiZRo
XolzRkbENB,

ST b RUNRERTH D EHEER L 1ICE
VIlTH B TOMMLEALRTFERDSH, 2
Tz (1) RKic X YERESEoESRERDI,

3.2) W1OAECEIBENER

v ¥ - Y (50/E0) AKELXAVTER
-8 (500 RUTvFEV—BerIA L BAY
(30:20) OFHRARVEFROEMRERD 2. K
KEHR EFEAOMEIIZERE 10mm ThH— & A
CEVTEL 28RO Y TH D

HRTIRE (mg) 3.t 6,1 9.1 11,4 14,6
E # (kgiem®) 5.35 22,5 33,25 4%9.4 £0.9
EMPIEEREBEBLETOAANLRERTO
B¥E% U v F —TRIEL, RUFETRIEL 28R
KEFRORBBRTFO LK GRBETORME
AT oo JRE LEERFERS (n=10 OFIHD
L OGO~ & EERG - (50/50) THIROBE
CiRL 1o Fig. 2 TH B, O Omm (k13
0@, oMBROBERTHE Y. ShE
FHREH, FAKEZoVTEDS L Table 2 00X
Do

Z i HIES L BREHRIEEEE L OMREERRS 7
7 Lz LT kv, Fig. 3 3EERZ-MAREHITL
7LD THD. Erd (D ROBMERETSZL
NTED, N THRTDILTDE I SD,

EERE-§FT (50/50)

(239) 23



Table 2

Time (m. s.)

(] / 2 3 + L}
Lenght (mm)

Fig. 2 The delay time vs. distance curves
of the directly loaded FeSi-Pa,O, (50/
50) delay powders ignited by various
weight of fuse heads.
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Fig. 3 The relations between the gaseous
pressure and the burning velocity of the
FeSi-PbyO, (50/30) delay powders,
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~-. _Weight of a fuse head (mg) {; 3l 6.1 o1 1.4 14,6
Deloy powders _ i
(cm/sec) |
( direct loading 3.12 4.63 5.85 5.75 6.95
FeSi-Pb,0, (£0/50) ! :
{ metallic tube 11.0 14,7 i 15,2 l 15.6 16.9
| |
‘dircct loading |  0.519 0.635 0.957 | 1.03 1.14
Sb-KMnQ, (8v,20) ;
| metallic tube 0.640 0.814 102 | 122 1,38
|
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Fig. 4 The combustion pressure and the
burning velocity vs, distance curves of
the FeSi-Pb,O, (50/50) delay powders.
(1) dircctly loaded in copper capsules
and (2) in metalie tubes,
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Table 3

FeSi-Pb,O; (50/50)

Sb-KMnO, (80/20)

Metallic tube

Direct loading

Metallic tube ' Direct loading

\'2 © (em/sec) 15,4

4V (cm/sec) 0.25
Burning time  (m, S.) 65

R (m, s.) 2.1

5.6 1.1 1.0
0.19 0,040 0.047
173 910 1,000
13 &5 94
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Table 4

" Weight of a fuse head (mg) 3.1 6.1 o1 114 14,6
Delay powders =~ T o——— e _
(cm/sec)
FeSi (coarse)-PbyO, (£0/50) 3.e8 610 - 2.35 8.62 10,0
FeSi (fine)-Pb,0, (50/50) 5.10 11.5 12,6 14.6 15.1
Sb (coarse)-KMnOQ, (70/30) 0.31 0.32 0.33 0.34 0.35
Sb (fine)-K¥nO, (70/30) 0.98 1.04 1,14 1,28 1,42
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Table 5
\Weight of a fuse head| o
Delay powders S (mE) 3.1 6.1 9.1 11,4 14.6
Temperature (°CY
] (cm/sec)

FCSi.-Pb;O. ( 50 /50) 0 4.46 7.58 8.77 9.26 10.1
irect loading -10 3.42 5,10 5.68 6.10 6,41

FeSi-Pb,0, (50/50) [Xa] 8.57 10.9 11,9 14,3 15.2

Metaflic tube —10 8.48 10,0 10.4 10.6 10,9
Sb-KMnO, (70/30) &0 0.%9 1.03 1,38 1.71 2.12
Direct loading —10 0.80 '0.98 1,07 . 1,16 1,28
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Studies on Delay Powders (V)

The Effects of the Pressure on the Burning Velocity of Delay Powders
S. Nakahara

In our previous reports it was revealed
that considerable quantity of gases evolved
in the reaction zone of delay powders, and
those gases might play an important role on
In this paper, the
effects of the gascous pressure on the burn-

the combustion reaction.

ing velocity of delay powders have been
examined. The buming velocity remains
unchanged whether the evolved gases are

sucked by the vacuum pump or not. The
constants a and n in' V=ap" are determined
by two methods, where V is the burning
velocity (cm/sec) and P is the gaseous pres-
sure (kg/em?®). Pressure index z of the delay
powders is usually much smaller than that of
smokeless powders. n is affected with the
particle sizes of reducing agents and with
the initial temperatures of the delay powders.

= a=2x
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