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Fig. 1 Schematic set-up of small-scale and quantitative bullet impact test
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Fig. 2 Cut-view of pressure pick-up test vessel
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Fig. 3 A typical pressure-time profile by the small-

scale bullet impact test. The sample has dou-

ble base propellant composition and no
graphite surface coating
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Fig. 4 Grain size dependence of bullet impact
response. The samples have double base
propellant composition and no surface coating
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Fig. 5 Surface coating effect of bullet impact response.

The sample has triple base propellant compo-
sition and small grain size
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Fig. 6 Trace of shear motions of small-size gun pro-
pellant grains after bullet impact. White
arrows indicate the trace of parabolically ori-
ented gun propellant grain
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Fig. 7 Effect of hot fragment produced from the test vessel, (A)fragmentation of the test vessel in a case of
non-rubber protection, (B)fragmentation of the test vessel in a case of front rubber protection, (C)
fragmentation of the test vessel in a case of rear-rubber protection. The sample has triple base propellant

composition and no surface coating
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Fig. 8 A difference of response between non-pro-

tected and rear-rubber protected test ves-
sel's results.
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Fig. 9 A hypothetical model of the bullet impact response of gun propellant
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A study of response mechanisms of gun propellants at Bullet impact

Haruyuki ARISAWA® and Jun-ichi KIMURA*

A small scale and pressure-monitoring bullet impact test was conducted for two types of
gun propellants (double base and triple base propellants). The grain sizes and the surface con-
ditions of the gun propellant test samples were varied to investigate the response mecha-
nism of the gun propellant at bullet impact. Results shows the bullet impact response of the gun
propellant depends on the grain size, the surface conditions (the surface coating), and hot frag-
ments produced from rear-wall of a test vessel. Increase of the grain size and graphite surface
coating reduces the degree of response at the bullet impact. These results strongly suggest
that more strict description of bullet impact test procedure is necessary in future research of
new gun propellant compositions which have minimum bullet impact responses.

(*Propellants and Explosives Laboratory, The First Division, The First Research

Center, Technical Research and Development Institute, Japan Defense Agency, 2-2
-1 Nakameguro, Meguro, Tokyo 153-8630, Japan)
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