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(a)
Scanning electron microscopic images of HMX particles, (a) class A HMX and (b) class E HMX.
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Table 1 The components of PBXN-106 and urethane-based

PBX prepared.
explosive PBXes prepared (HMX/binder)
PBXN-106
component 60/40 70/30 80/20
RDX or HMX 75.0 60.0 70.0 80.0
BDNPA/F 18.55 26.69 22.27 14.84
PEG 4.5 7.19 5.40 3.60
TMP 0.49 0.78 0.59 0.39
. PNA 0.25 0.40 0.30 0.20
Fe(Il) AA 0.02 0.032 0.024 0.016
TDI 1.19 1.90 1.43 0.95

* All values of components are weight % .
PBXes prepared are representative samples.
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Table 2 Sensitivity tests of the PBX.

Hmev(t/ggader Brg ﬁ;ﬁgﬁrl};ﬁg B%“é’xﬁ%?:?gﬁ‘t Ignitiggel:(fi%t Test
60/40 22.5 36< 362
65/35 11.25 36< 360
70/30 11.25 2 352
75/25 11.25 14.4 356
80/20 16.25 21.6 350
85/15 15.0 19.2 376
ey 10.75 8 315
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Fig. 2 A streak record of a detonating
PBX sample.
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Table 3 Detonation velocity (D.V.) of the PBX.

HMX/Binder Experimental Theoretical
wt.% Densi D.V. Max.Density D.V. Average
g/ kn/s g/cd /s n/s
1.52 7.31 7.61
60/40 1.55 7.03 1.62 7.24 7.42
1.56 7.23 7.41
65/35 1.56 7.24 1.65 7.51 7.51
1.59 7.11 7.38
70/30 1.61 7.10 1.68 7.31 7.31
1.62 7.05 7.23
1.59 7.26 7.62
75/25 1.71 7.74
1.60 7.52 7.85
1.47 6.95 7.76
80/20 1.74 7.89
1.51 7.33 8.02
1.37 6.93 8.13
85/15 .77 8.01
1.39 6.74 7.88
HMX (Class.E) 1.17 6.55 1.90 8.74 8.74
Tw3b0eHx 602, o [
CALCULATED DETORATION VELOCITY
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Fig. 3 HMX contents of the PBX vs. the
detonation velocity.
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Fig. 4 Tensile and compressive properties of the PBX.
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Fig. 5 Density of two components HMX mixture by
tapped loading.
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E&/A&(wt. %) 40/60 30/70 20/80
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Explosive properties of urethane —based PBXes containing
HMX and BDNPA/F (1)

Effects of HMX contents and its particle sizes

by Junichi SATO*, Miki SHIBUYA®, Yukari YONEMURA*
and Shoji NAKAHARA®

The object of our research was to obtain a new type of urethane—based PBX, which
had high detonation velocity and low sensitivity. Therefore, explosive contents in the
PBX should be as high as possible, maintaining adequate plasticity. PBXN— 106, a kind
of urethane —based PBX, was selected as the basis and RDX in PBXN — 106 was replaced
by HMX, but the composition of the binder was maintained.

In this paper, effects of HMX contents and its particle sizes on properties of the
PBXes were examined and the following results were obtained :

(1) The PBXes, which weight ratios of HMX/binder were from 60/40 to 85/15, had
lower drop hammer, BAM friction, and ignition sensitivity than pure HMX.

(2) The detonation velocity of the PBX having 75/25 of HMX/binder weight ratio was 7.
52 km/s (loading density of the PBX, p=1. 60 g /cd). The detonation velocity of HMX
was 6. 55kn/s (p=1.17 g /cd).

(3) Tensile and compressive strength, and elongation of the PBXes had maximum
values at which HMX contents were 60, 65 and 75 % respectively.

(4) A mixture of class A and E HMX showed maximum specific gravity by tapped
loading, when class A HMX contents were 60, 70 and 80% . Maximum loading density of
the PBXes, containing the class A and E HMX mixture, was 1. 69 g /cdd at 80% of class
A HMX, and its detonation velocity was 7. 72km/s.

(*The National Defense Academy, Yokosuka, 239 Japan)
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