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Abstract: Thermal analyses of castable plastic bonded explosive (DXC-01) were

in-

vestigated to estimate the relative long-term thermal stability. The differential thermal

analyses and the differential scanning calorimeter indicate no incompatibility in the ex-

plosive and binder system. Results of tests indicate plastic bonded explosive (DXC-01)

have an explosive and binder that are compatible, produce mild reaction on fast

cook

off and slow cook off, have excellent thermal stability, and have adequate detonation

velocity.
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Fig. 2. TGA weight loss rate data for RDX
and PBX-DXC-01.

Table 1. TGA Weight Loss Data of RDX (18. 65mg)
and PBX-DXC-01(22. 72 mg)

Temperature RDX PBX-DXC-01
range, T Weigh’t Weight loss| Weight | Weight loss
loss (mg) | rate (mg/sec)| loss (mg)] rate( mg/sec)
170~180 0.0518 |5.18x107*| 0.0025 |6.68x10°*
180~185 0.0725 [6.90x10°*] 0.0050 [8.41x10°*
185~190 0.1036 | 1.04x10™*| 0.0820 [1.05x10™
190~195 0.1450 | 1.38x10™) 0.1262 | 1.47x10°*
195~200 0.1968 |1.73x107*| 0.1767 [1.68x10™
200~205 0.2797 {2.76x107*| 0.2524 |2.52x10*
205~210 0.4352 |{5.18x107*| 0.3786 |4.21x10™
210~215 0.7771 | 1.14x107*| 0.5680 |6.31x107*
215~220 1.5023 |2.42x107| 1.0098 |1.47x10°
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Table 2. TGA Reaction Rate Parameter of RDX
and PBX-DXC-01

Sample Temperature | Activation en-|Frequency
P range, C ergy kcal/molelfactor sec™
160~200 23.58 L4x107
RDX 200~220 67.75 2.5X10%
20~220 45.66 2.3x10"
170~200 20, 36 4,3x10°
PBX-DXC-01 200~220 50.19 1.9x10"
20~220 35.27 3.8x10%
180T 200T 220C 240C 260C
Henting rat
(€ /min}
F
20

Fig. 3. DSC curves for RDX at various heating
rates with peak exotherm temperatures.
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Fig. 4. DSC curves for PBX-DXC-01 at various
heating rates with peak exotherm temper-
atures.

Table 3. Activation Energy Calculation of RDX and
PBX-DXC-01 for Kissinger Plot

Sample (°C$min) F{';() TL %LXIO T x10°*
I | 4786 |229105.8] 4.365 | 2.09
2 |42 |z3a1| 8578 | 207
RDX 5 | 4892 |239267.7| 20,897 | 2.04
10 | 7.7 |o476%.5| €0.379 | 2.01
20 | 509.7 |259743.1] 76.999 | 1.96
T | o8 |26izd| 4492 | 212
2 | am9 |ze%1| 8719 | 209
PEX 1 5 | 456 |235758.8| 21208 | 2.06
0 | 10 |42 |24221.6| 41.286 | 203
20 | s2.7 |252657.0| 79.159 | 1.99

Table 4. DSC Heating Rate Parameter of RDX
and PBX-DXC-01

Sample Temperature |Activation en-{F requency fac-
range, C ergy kcal/mde|tor sec™
205~220 67.7 2.16x10%
R DX 220~236 21.3 8.99x10°
205~236 47.5 1.06x10*°
199~215 52.1 2.51x10*
PBX-DXC-01 215~230 30.1 2.43x10"
2 199~230 40.9 1.70x10'*
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Fig. 5. DSC data correlation of heating rates
and peak exotherm temperatures.
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Table 5. Calculated Rate Constants and Half-Lives
for RDX and PBX-DXC-01 by DSC

Analysis.
¢ RDX PBX-DXC-01
(’C/min) KTm t% Tm KTm t% Tm
(min) (min) | (°K) {(min.”)| (min.) | (°K)
1 0.180 | 5.334 | 478.65| 0.113 | 6.115 | 471.85
2 0.187 | 3.712 | 482.15) 0.217 | 3.201 | 478.95
5 0.380 | 1.826|489.15| 0.389 1 1.784 | 485.55
10 0.874 ) 0.793 | 497.65| 0.687 | 1.010 492 .15
20 2.709 ) 0.256 | 509.65| 1.646 | 0.421 |502.65
10 j
=
E
é 1. o:—
5 ® PBX-DXC-01
T B RDX
0.1 . .
1.94 1.98 2.02 2,06 2.08 2. 14
L5 1000
Tm

Fig. 6. First order half life and peak exotherm
temperature relationship of RDX and

PBX-DXC-01.
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Fx¢ B-3kslek(DXC-01) 29

Table 6. Parameter of PBX-DXC-01

PBX-DXC-
Term 0)1( XC
Activation energy (E¥), kcal/mole 35.27
Frequency factor(A), sec™* 3.8x10"
Heat of reaction(Q), cal/gram 500
Density (o), gram/em’ 1.57
Heat capacity (C), cal/gram-°K 0. 266
Thermal conductivity (A), cal/em-sec-*K | 3.0x10°*
Shape factor (&) 2.76

Table 7. Calculation of Characteristic Critical

Temperature (T,) of Theoretical Results
for PBX-DXC-01

Cylinder (em) | Thermal time| Theoretical Shape factor
constant, temperature P
Dia. |Leng (sec) (t) On
3.2 | 7.6 | 3.45x10° 154 2.15
57 110.2 | 1.12x10* 142 2.27
8.3 {152 | 2.33x10* 135 2.24
12.7 1 14.0 | 5.52x10* 128 2.70
17.8 }20.0 |10.83x10* 122 2.70
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