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Table 1 Composition of tested propellants in wt9

Symbol HTPB Al NH+*CIO* HMX (A) HMX (E)
A 11 18 71 0 0
B 11 18 61 0 10
C 11 18 51 0 20
D 11 18 61 10 0
E 11 18 51 20 0
F 11 18 41 30 0
G 12 18 62 0 0
H 4 18 68 0 0

HMX (A): average diameter is about 2004
HMX (E) : average diameter is about 20

Table 2 Results of the undersand explosion of No. 2 Enoki dynamite and composite
propellants with 50g RDX booster in VP-50 PVC tube at d=60cm

weight length a b a v
Sample
{g] {cm) {em) (cm) {cm] (cm)
No. 2 Enoki 100* - - - - -
200* - 167 170 12.5 93
190 6 144 153 8 46
390 13 181 182 28 241
490 26 192 200 45 452
590 31 203 209 51 566
740 35 213 225 54 677
A +booster 327 10 150 151 13 77
495 15 160 160 8.5 57
B +booster 364 10 210 210 50 577
475 15 207 210 51 580
C +booster 359 10 200 205 47 504
529 14 236 240 56 830
D +booster 356 10 191 191 19 468
504 14 160 167 20 140
E +booster 337 10 204 206 49 539
504 15 225 226 47 625
F +booster 336 10 200 200 47 489
507 15 218 220 50 627
G +booster 330 10 165 167 30 234
500 15 183 184 33 291
H +booster 321 10 160 160 17 114
500 15 146 149 13 74
NG40% & = hic BT NC3% o fo RSt 7 5 2.2 BhiBRRR

AF 5 7IBECAE 0m O & 14 SR COBRM
7800m/sec DL, DTH D, FHizRDX <V, + 2iZ
ER LI LTAV:, MBS TARAmE (K 6

BEABTL M I

BehiB R ARG (k) RETHOMBBRE
BTT~»1. H2.4m, RITL4.3m, HE1.5m D}
MR F - 4T, F-oaiBRNchds, —Hizbx
TTIZILSRESA VTS, FTRESH Imo
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Table 3 Results of the underwater explosion of composite propellants (A-H) with No. 21
booster and No. 2 Enoki dynamite in 50 mm ID PVC tube

Ch1 Ch 3
Sample Weight
Te Eeo Pm E. To Ey Pm Es
(g) |(ms) (MJ)  (bar) (MJ) |(ms) [(MJ]  (bar) (M)
No. 21 50 88 0. 108 183 0. 0565 88 0.108 38.4 0. 0477
No.21 +A 441 113 0. 231 191 0. 0810 113 0. 230 39.6 0. 0795
No. 21 +B 448 152 0. 562 225 0. 145 152 0.559 42.7 0.133
No.21 +C 483 231 1.96 331 0. 436 231 1.95 68.1 0. 444
No.21 +D 489 128 0. 334 200 0. 106 128 0. 334 43.3 0. 100
No. 21 +E 449 154 0.575 230 0.153 154 0, 582 49,2 0. 149
No. 21 +F 450 158 0. 623 263 0.195 158 0. 621 58. 2 0.194
No. 21 +G 445 130 0. 349 214 0.119 130 0. 347 43.1 0.104
No. 21 +H 434 111 0.217 193 0. 0816 111 0.217 41.2 0. 0730
No. 2 Enoki 200 141 0. 445 190 0.144 141 0. 445 42.5 0.143
Table 4 Bubble energy of underwater explosion of composite propellant
in 50/60 steel tube at 4 m depth
Sample Weight To Es E}
(el (ms] (MJ] (M5
No.21 + A 430 112 0.222 0. 231
No.21 +B 466 114 0.234 0. 561
No.21 4+ C 439 205 1.36 1. 96
No.21 +D 416 115 0.238 0.334
No.21 +E 425 113 0, 231 0. 579
No.21 +F 419 107 0. 196 0. 622
No.21 + G 414 104 0. 180 0.348
No.21 +H 407 106 0. 190 0.217
No. 2 Enoki 400 170 0.774 0. 830

*: Value for explosion in PVC tube
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Methods for Evaluation of Shock Sensitivity and Detonation Propagation
of Composite Propellants Containing HMX (1)

—Evaluation by Undersand and Underwater Explosion Tests—

by Takehiro MATSUNAGA®, Masamitsu TAMURA", Akira IWAMA*
Terumitsu SAITO** and Tadao YOSHIDA*

Undersand and Underwater explosion test methods were applied to evaluate ability to
propagate detonation of composite propellants containing HMX. The variable sample test
for detonation propagation of the propellants using the undersand explosion could
distinguish propagation and non-propagation for some propellants but not for others
because of limitation of sample weight which could be used in our facility.

The underwater explosion experiments clearly showed that only propellant C containing
209% of fine particle sized HMX propagated detonation. Other propellants did not propagate
detonation and it was shown that the induced detonation distance was increased with increas-
ing the concentration of HMX.
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