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Fig 1 Experimental set-up for measurment of critical width for detonation (unit: mm)
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" Table 1 Effect of additives on mechanical properties of the PBX (HMX 90%)
additive tensile strength (MPa) elongation (%)
quantity — —
name (wt. %/binder) X P X )
Emulgen 104P 0.5 0.049 - 1.3 -
Emulgen 109P 0.5 0.045 - 1.2 -
Emulgen 903 0.5 0.040 - 1.1 -
Emulgen 905 0.5 0.040 0.004 1.8 -
0.5 0.043 0. 001 2.2 0.17
Emulgen 909
1.0 0.059 0.020 2.1 0.16
0.5 0.105 0.008 1.0 0.10
Vinysizer 80
1.0 0.060 0.003 2.6 0.50
0.5 0.090 0.006 1.9 0.13
Vinsizer 126
1.0 0.036 0.009 2.9 0.29
0.5 0.097 0.011 1.7 0.21
Trimex T-08
1.0 0.052 0.012 3.4 0.48
0.5 0.0590 0.010 2.0 0.22
Exepal BP-DL
1.0 0.065 0.008 2.3 0.34
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Table 2 Effect of additives on sensitivity of the PBX (HMX 90%)

additive
BAI;/I friction te?t )l/ 6 zgnitiozl é:;)int test. dro:lb hammer te(st y 1/6
quantity explosion point (kg sec. explosion point( cn
name (wt. %/ binder)
— 0 14.4 359 10.5

0.5 17.1 383 8.3
Vinysizer 80

1.0 17.4 367 11.0

0.5 16.2 393 10.2
Trimex T-08

1.0 15.6 366 12.0

0.5 16.8 399 7.1
Exepal BP-DL

1.0 15.2 376 10.0
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Table 3 Detonation velocity of the PBXes (HMX 909%)

additive measured calculated
name ( wt?g{j‘?git:der) po( 8 /) Do(kg/s) D(kg/s)
- 0 1.62 7.83 8.37
0.5 7.78 8.35
Vinysizer 80
1.0 1.62 7.82 8.36
0.5 1.59 7.65 8.28
Trimex T-08
) 1.0 1.63 7.74 8.25
prn: 1.808/cd
Table 4 Critical detonable width of the PBX cartridges
thickness of PBX sample
HMX /binder (wt. %) additive 3em 5o | 8o
critical width (em)

-_ 20< 5 2>

60/40 Vinysizer 80 1.0wt. % 20< 8 3

Trimex T-08 1.0wt. % 20< 9 4
- 4 2> 2>

75/25
Trimex T-08 1.0wt. % 4 2> 2>
- 2> 2> 2>
90/10

Trimex T-08 1.0wt. % 2> 2> 2>
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() (2)

Fig 2 Streak photographs of PBX samples ( 1) completely exploded, and
( 2) not completely exploded.

Table 5 Detonability of th PBXes
(Addtive: Trimex T- 08)

HMX/binder(wt. %) | additive(wt. %/ binder) density( g /cd) detonability

0 1.54 X
60/40

1.0 1.58 X

0 1.48 O
65/35

1.0 1.58 X

0 1.56 x
70/30

1.0 1.67 X

0 1.64 O
75/25

1.0 1.59 O

0 1.62 O
80/20

1.0 1.65 O

0 1.53 O
90/10

1.0 1.53 O

O: completely detonated
x :not detonated
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Explosive properties of urethan-based PBXes containing

HMX and BDNPA/F(II)

Effect of additives for plastics

by Jun'ichi SATO*, Miki SHIBUYA*,Yukari YONEMURA*
Katuo NAKAMURA®* and Shoji NAKAHARA*

In the urethan-based PBXes containing HMX (a mixture of class A HMX 4: Class E
HMX 1) and BDNPA/F, written in the preceding reports, some additives were added 0~1

9% of the binder.

Effects of the additives on explosive properties of the PBXes were examined.

The following conclusions were obtained.

(1) When the weight ratio of HMX/binder is 90/10, a PBX containing no additive does
not indicate plasticity, but PBXes containing the additives shows plasticity.
(2) PBXes, containing additives Vinysizer 80 or Trimex T-08 have higher tensile

strength than others.

(3) By adding the additives in the PBX, friction sensitivity of the PBX becomes lower,
ignition temperature becomes higher and impact sensitivity by drop hammer test doesn’t

change.

(4) By adding the additives in the PBXes, detonation velocity of the PBX becomes a lit-
tle lower, critical width for detonation becomes slightly larger, and cap sensitivity becomes

lower.

(*The National Defense Academy, YOKOSUKA, 239 JAPAN)
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