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A Theoretical Study for the Formulation Design of PBX(I)
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ABSTRACT

A Plastic Bonded Explosive(PBX) is mainly composed of nitramine explosive and polymer binder. The
great number of serious applications of PBX requires the good adhesion between nitramine crystals and
binder, which depends on the surface characteristics of a filler and binder. In the pursuit of the better
design to achieve the enhanced adhesion, profound knowledge of the surface and interfacial characteristics
of explosive and binder should be exploited. In this study, the influences of physicochemical properties
between RDX and binders such as interfacial tension(vg), latent heat(@m), and density(p) on impact
sensitivity of PBX were investigated. As experimental results, the major contribution factor to impact
sensitivity of PBX was the interfacial tension, compare with other surface properties. The correlation

coefficient of Hs versus vg is 0.9932 when a polynomial regression method was used.
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714, ¢ = constant,
p, n = density and viscosity of liquid
v, = surface tension of liquid
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71X, g = interfacial tension of solid-liquid
g = surface energy of solid
v,y = surface tension of liquid
~%, = polar phase of solid-surface-energy
~5, = disperse phase of solid-surface-

energy
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[22 1] Schematic view of dynamic contact angle
system

[ 1] Experimental Conditions in contact angle

system
Test Polymer Explosive
EVA 3%, Viton
Sample HyTemp, Estane RDX
Column size 0.9(D)x10(H)
(cm)
Sample size 3(W)x4(L)
(cm) x0.5(T)
Filter Smter'ed glass
filter
Time(min) 10 10
Washburn equation
. Kaelble method
Analysis

Geometric mean method

Multiple Regression method
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[Z 2] Contact angles of binders and explosivel°]
I EVAs| EVAs | EVAg | HyTemp | Viton | Estane | RDX
lquid Y 15| EVAst | EVAg | HyTemp | Viton | Estane
Water | 728 | 6056 | 72.77 | 7391 | 6353 [62.06] 50.85 | 84.12
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I;?mr-rgé 583 (031715962 (6190 60.11 |438| 2569 |67.13
Diodo 15 505
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48314458 | 545 [ 6036 | 4067 |3806| 1776 | 3652
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Dimethyl | 7 5 668|343
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[3# 3] Surface free energy of binders and explosive
[mNm ']

Material | ag | Bs | 75 | 7% | s | s

EVA | 498 | 338 | 2480 | 1142 | 3622 | 0.3152

EVAy | 460 | 341 | 2116 | 1163 | 3279 | 0.347

EVAg | 435 | 335 | 1892 | 11.22 | 30.14 | 0.3723

HyTemp | 465 | 406 | 2162 | 1648 | 3810 | 0.4320

Viton | 483 | 426 | 2381 | 1815 | 41.96 | 0.4326

Estane | 476 | 517 | 2266 | 2673 | 49.39 | 0.5412

RDX | 555 | 211 | 308 | 445 | 3625 | 0.1262
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[3 4] Physicochemical properties of RDX-Based

PBXs

PBX |nterfaqa| Latent e Heo
Material Sl hea (gfem) (cm)

(mNm™) (Wie)
RDX-
EVAL 1.937 1314 1.666 56
RDX-

2.594 132.0 1.669 43
EVAz
RDX-
EVAg 2978 132.2 1.687 36
RDX-
Hy Temp 4.689 129.4 1.708 34
RDX- 5.075 1523 | 1.802 18
Viton
RDX- 9.991 1384 | 1.762 16
Estane
80 —— regression

® experiment

60

40

H50

20
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[22! 4] Comparison between the values of with rs
versus Hsp by polynomial regression
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