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A Study on the Nonlinear Viscoelastic Properties of PBXs
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ABSTRACT

Nitramine-polymer composites suffer from a problem known as dewetting. Dewetting adversely affects
the performance and the sensitivity characteristics of an explosive composition. Voids, which are
generated between explosive particles and binder on dewetting, act as initiation sites. For a PBXs as well
as propellants, where good adhesion and mechanical properties are of great importance, dewetting
therefore must be prevented by strong adhesion between the filler and the binder.

The surface energy of materials is measured by Wilhelmy plate and wicking method. The interfacial
energy between the filler and the binder is calculated from the disperse phase and the polar phase of
surface energy. Time dependent compressive properties of composite explosives have been determined by
stress—strain curves obtained at different strain rates and temperatures. The interfacial state of the PBX
was observed through SEM.

It was found from the result that the interface between the explosive and the binder becomes better
adhesion with decreasing interfacial tension and increasing work of adhesion. The result clearly shows
that the castable PBX has good adhesion more than the pressable PBX.
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¥ v = surface tension of liquid [dyne/cm]
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energy [dyne/cm]
Y?V = disperse phase of solid-surface-
energy [dyne/cm]
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(28] 2] Particle size distribution of RDX.
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[ 1] Experimental Conditions.
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Column size | o pyx10(H)
(cm)
Sample size 3(W)x4(L)
(cm) xQ.5(T)
Temperature 20 -60 ~ 60C
Crosshead 100, 10, 1, 0.1,
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[E 2] Interfacial Energy of Mod-l.

tems| ¥s° | ¥s ys |Interfacial| Work of

(dyne/ | (dyne/ | (dyne/| Tension |Adhesion
Material em) | em) | em) |(dynefcm)| (erg/om)

Viton | 2391 | 1815 | 41.96

HyTemp | 21.62 | 16.49 | 38.17

DNPA/BA| 2820 | 9.73 | 37.63

HMX | 22.00 | 18.82 | 40.92

HMX-
Viton 0.044 82.84

HMX-
Hy Temp 0.145 78.93

HMX-
DNPA/BA 1.898 76.95
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[E 3] Interfacial Energy of Mod-Il.
ttems| vs° | ¥s | ¥s |Interfacial| Work of . —_—
(dyne/ | (dyne/| (dyne/| Tension |Adhesion
Material em) | em) | em) |{dynefem)| (erg/om)
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W, /20,
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RDX 190 | 241 ) 431
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RDX__ 4 S R 1 1 1
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L L
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[28 5] Surface free energy of HMX.
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[28 6] SEM of Mod-l, Mod-Il.
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CE P o
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[32 7] Time-temperature superposition principle
ilustrated with Mod-I (T=23C).
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(28 8] Time-temperature superposition principle
illustrated with Mod-Il (T=23C).
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