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Fig. 1  Response states of propellants under

different stress directions at —40 °C
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Fig.2 Response states of propellants under different

stress directions at ordinary temperature
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Fig.3  F-t curves under different stress directions
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Tab.1 Statistical results of drop hammer impact test
A T S
10.2 50 13 26.0
11.2 50 20 40.0
12.2 50 27 54.0
13.2 50 33 66.0
14.2 50 37 74.0
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Fig.4 Response states of propellants in different impact energies
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Fig.5 Typical F-t curves of propellants

in different impact energies
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Tab.2 Peak and pulse-width of F-¢ curves

in different impact energies

fHdrAE/ (T - cmfz) F./kN At/ms
10.2 22.9 1.30
11.2 24.7 1.32
12.2 25.8 1.28
13.2 26.6 1.26
14.2 26.9 1.16
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Fig. 6  Damages of propellants at different temperatures
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Fig. 7 Typical F-t curves of propellants

at different temperatures
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Tab.3 Peak and pulse-width of F-¢ curves

at different temperatures
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ZH
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Study on the Influence Factors of Dynamic Mechanical Properties of High-energy Gun Propellant
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[ ABSTRACT]

tion, impact energy and temperature for the dynamic mechanical property of propellant were studied by observing the

High-energy gun propellant was impacted by the drop hammer device, and the influences of stress direc-

response of propellants and F-t curves. The results indicate that the fissure or broken is appeared on axial side, no matter
the stress is on the axial or radial side, which show the anisotropy of mechanical strength of propellant. The propellant is
easily broken when the force on the radial side, so the propellants should be place on axial side with the main press direc-
tion when charge design for propellant, which can effectively prevent the impact crushing of propellant. With the impact
energy increases, the fracture percent of gun propellant and the peak of F-t curve is increased, but the growth rate is
decreased. With the increase of the temperature, the response of propellants are changed from brittle fracture to plastic
deformation, the peak of F-t curve is reduced from 25.0 kN to 5.8 kN, and the pulse width is increased from 1.6 ms to
5.1 ms.
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