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Table 1 Explosive Properties of Methylnitrate (MN)

Ignition point 150°C
. {2/3 at 30cm
Fall Hammer Test (Skg Hammer) 0/3 at 20cm
{2/2 at 10cm
0/2 at 5cm

Ballistic Mortar Test

MN=129 (PETN=100)

Linear Burning Velocity

U=0.010+0. 133P

P; kg/cm, U; cm/sec.

Trauzle Test

520 c.c. with a No.! detonator (NG : 190 c.c.)
615 c.c. with a No.8 detonator (NG : 590 c.c.)

Detonation Velocity
(in glass tube)

HVD : 6700m/sec.
LVD : 2500m/sec.

®: Cap(No.6)

*: 1.7z P-30
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Fig-1 Detonation Velocity against Tube
Diameter (glass tube)
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Photo 1 Typical StreakP Photographs of
Detonation of MN in Glass Tubes,

High velocity detonation
¢=10mm, boosted with 1.7g P-30.

Stable low velocity detonation
¢=10mm, initiated with a No.6 cap.

Table-{2) i2&HQRTPCOBRBRTAHEERT.
RBOF T (9D $HFOH S 0.5mm, ZOMT
11 mmThs, MEREROLS, WD SR
ABWENT, TOF—IL B TAI=YLFEH
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Photo 1

(Continued)

Unstable low velocity detonation
¢=>5mm, initiated with a No.6 cap.

Transition to HVD from LVD
¢=10mm, boosted with 1.7g P-30.

Table 2 Detonation Velocities of Methylnitrate in Tubes of Various Materials

= T e Sound Inner
. Density . . LVD HVD
Material (&/c.©) \(/ﬂt/);:;tcy) D?énrt:;r (m/sec) (m/sec) Remark
Alluminum 2.70 6420 6 504 Hole
” " ” ” 1030 Slit
Stecl 7.83 4982 7 6840 n
Copper 8.92 3666 5.5 604 6890 Hole
" n " 8 6730 "
Lead 11.33 1320 4 1427 Slit
” ” ”n 6 1460 "
o
” " " ” 1600*— 7320 "
* Transition to HVD from LVD.
OB EDRBRBEHKETH 5, (BH 2—(e) DK NAHMHACVRBETL D, HI20). #BF (B

B0 (IBRERRE 500m/sec~600m/sec BHEE TH Y,
L bR BN Th Y, BEH SRMEBmIm
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ZhELIBRTHINO, BRIz,

Bk SHANMTUL, SYR LM L Bins

f£=0.5mm) OPEA: 8 mm, 6 mmOEEZ ORPITH
s h 5, AENSmmizese, HLV.D #
¥ AUy rELBLT RAGAREABREH
8, XOLEMAEIFAIERER TbS. L.V.D

LA EVEIND S L) IRk T 588, —

Photo 2 Explosion of MN in metal tubes

Undulating propagation in a lead tube
¢=6mm, initiated with a No.6 cap, D=1460m/scc.
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Extraordinarily low velocity propagation in copper tube
$=5.5mm, initiated with detonating fuse, DD=604m/scc.
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Table 3 Critical mixing rasios of inert liquid

Shock . . .
Quenching Limit
Liquid | Density | Impedance
at 50kb o b
(X 10:CGS) Vol. 9% Iweight%
Cyclohexane| 0,778 3.184 [10-—15 7—10
Ethylalcohol | 0.785 3.247 |15—20 | 10—14
Benzen 0.874 3.571 15—~20 | 11—15
Monochlcro-
" benzen 1.101 4.058 [20—22.5 18—20
Nitrobenzene| 1.198 4.385 [20—22.5{ 20—22
Chloroform | 1.480 4.587 [35—40 | 40—45
Carbon-
tetrachloride 1.589 4.789 40—45 | 47—52

BT b0, FTONENI0mM 23313 53V R84
TC L.V.DYRC 672 Ao SRIEIER OB R
JmikAt Table~(3) quenching limit {TH Y, Mho%
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X, AMIZH.V.D 8L, BWERTTIt L.V.D.
5T, Liadio T, Wbk Tuble-(3) offfix
BRI T L.V.D.ORRGTH D,
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Fig-2 Detonation Velocity ot H.V.D and
L.V.D against Mixing Ratio for
M.N-Chloroform Mixture (10mm
glass tube)
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Fig-3 Detonation Velocity of H.V.D and
L.V.D against Mixing Ratio for
M.N-Carbon Tetrachloride,
(10mm glass tube)
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Detonation in Multi-Components Condensed Phase

IV. Explosive Behavior of Methylnitrate and its Mixtures
with Liquld Diluents

by S. Fujiwara M. Kusakabe, and T. Hikita

Methylnitrate in glass tube had three modes of propagation of reaction wave:
HVD, stable LVD and unstable LVD whose velocities were 6, 704m/sec, 2,540m/sec
and 2, 140m/sec respectively. Charge diameter and strength of initiation had relations
on the mode selection. In the streak photographs of LVD and of transition from
LVD to HVD, a kind of blur was observed which was caused probably by the
bubbles locating ahead of detonation front. In aluminum and copper tubes, an
extraordinarily low velocity reaction wave was observed and the velocities were less
than one tenth of the Capman-Jouguet detonation velocity. In lead tubes, LVD with
periodical structure was observed. Mixtures of methylnitrate with seven inert liquids
were also tested of their detonabilities. The order of quenching abilities of the liquids
for LVD conformed to inverse order of the shock impedances of the liquids.

(The Government Chemical Industrial Research Institute, Tokyo,
Division 7 Hiratsuka-city, Kanagawa, and University of Tokyo)
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