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Low Temperature Impact Strength of Nitrocellulose Based High
Energy-Low Vulnerability Gun Propellant
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(Xi'an Modern Chemistry Research Institutes Xi'an 710065, China)

Abstract; To study the low temperature impact, strength of nitrocellulose (NC) based high energy -low vulnerability
gun propellant, four kinds of NC based highlenergy-low vulnerability gun propellants were prepared by changing the
kind of NC, content of plasticizer ZSJ-X-ahd FOX-7, fand\granularities of RDX and FOX-7 in formulations. Their
low temperature impact strength were measuréd\by an electronic universal material testing machine. The results
show that the low temperature impact strength of NC based high energy-low vulnerability gun propellant can be
improved through reducing the nitrogen content of binder, enhancing the content of ZSJ-X, partly replacing RDX
with FOX-7 and reducing the granularity of RDX and FOX-7. When the formulation of NC based high energy-low
vulnerability gun propellant is(mass fraction) : NC of 37%; ZSJ-X of 25% ; FOX-7 (particle size of 1ym) of 13%;
RDX(particle size of 5pm) of 33% , the low temperature impact strength is the best with the value of 7. 75k]/m’.
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Table 1  Formulations of four kinds of NC based high

energy-low vulnerability gun propellants

- w/ %
(W7 ks -
NC ZSJ-X FOX-7 RDX HAth
GD1 30 22 10(19um)  36(10pm) 2
GD2  52(NCH+ZSI-X) 10(19um)  36(5um) 2
GD3 30 22 46 (FOX-7+RDX) 2
GD4 30 22 10 36 2
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Table 2 Effect of different kinds of NC on the low

temperature impact strength of gun propellant GDI

HC T 4 5 RARH I w(N)/ % a/(k] = m™*)
GD1 18 NC+3 % NC 13.0 3.61
GD1 15 NC+ & 2 #3 12.8 5.61
GD1 i 5 H 12.6 6. 89
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Table 3 Effect of content of ZSJ-X on the low temperature

impact strength of gun propellant GD2

7 4 w/ A @/ (k] »m )
NC ZSJ-X
GD2 31.2 20. 8 5.72
GD2 28. 4 23.6 7.70
GD2 26.0 26.0 7.71
GD2 23.1 28.9 7.72
GD2 19.5 32.5 5.91
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Table 4 Effect of content of FOX-7 on the low temperature

impact strength of gun propellant GD3

w/% ax/

REJrai FOX-7 RDX (kJ + m %)
GD3 0 46.0 3.51
GD3 7.7 38.3 5. 26
GD3 10. 6 35.4 5.51
GD3 13.1 32.9 5.57
GD3 15.3 30.7 5.61
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Table 5 Effect of granularity of RDX and FOX-7 on the

low temperature impact strength of gun propellant GD4

B T7 4 =

d(RDX)/pm  d(FOX-T)/pm a/(k] + m ?)

GD4 50 19 5. 38
GD4 30 19 5. 69
GDA4 10 19 6.02
GD4 5 19 6. 38
GD4 5 104 4.01
GDA4 5 318 3.29
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Table 6 Comparison of properties for conventional propellant and high energy-low vulnerability gun propellant
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