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Projectile Impact Studies

The gap test has little meaning for sensitive materials
which yield low velocity reactions at large gaps. In order to
obtain a more quantitative determination of the shock needed to
initiate low velocity reactions in sensitive materials, a projectile
impact method being developed in a concurrent investigation wase uoed.z*g/
A Mauser 50 caliber antitank action was rebarreled with a smooth-bore
barrel and chambered for standard 50 caliber ammunition. The muze le
velocity of a given projectile ie found to vary with the square root
of the weight of propellant used to drive the projectile. Results
are recorded as the velocity necessary for initietion in 50 percent

of the trials.

Brass and duraluminum projectiles (0.500-inch dismeter by
0.500-inch length) and 50-50 NG-EGDN contained in 1.5-inch diameter
by 2-inch long aluminum tubes of 0.125-inch wall thickness, whose
ends were sealed with 3 mil polyethylene sheet were employed. The
projectiles were fired et the end with the line of flight on the exis
of the tube.

The low velocity reaction was initiated by projectiles in
the range of 100 to 200 m/sec. The square root relationship between
propellant weight and muzzlie velocity becomes somewhst erratic at
velocities as low as 200 m/sec, and therefore, it was not efficient
to use the "up and down' technique to determine the velocity for a

50 percent detonation probability. Instead, projectiles were fired

5/ Mason, C. M., and J. Ribovich. Safetv and Combustion Character-
istics of Homogeneous and Heterogeneous Monoprepellant Systems.
BuMines Semi Annual Summary Rept. No. 3897, January 1, 1963 to
June 30, 1963 (Confidential).

6/ Eldh, D., B. Persson, B. Ohlin, C. H. Johansson, S. Ljungberg and
T. Sjolin. Shooting Test with Plane Impact Surface for Determining
the Sensitivity of Explosives. Explosivstoffe, v. 5, May 1963, pp.
97-102.



at random velocities and the 50 percent velocity determined from

the measured velocities.

Analyses of 16 trials with brass projectiles gave a 50
percent velocity of 135 m/sec. This was found to correspond to &
shock pressure of about 3 kiloblrll‘g/ in the NG-EGDN. Analyses
of 22 trials with duraluminum 2024 projectiles gave a 50 percent
velocity of 160 m/sec. This was also found to correspond to a
shock pressure of 3 kilobars. A low-order reaction was indicated

by the damage to the conteiners.

Metriol Trinitrate

Gap sensitivity of Metriol trinitrate (trimethylol ethane
trinitrate, TMETN-100 percent essay) in steel cups 1.05-inch id by
0.133-inch wall by 16 inches long was determined. The ofly, slightly
turbid, smber colored liquid, density 1.46 g/ml et 60°F, melting
point of +2°C, exhibite both low velocity resction (epproximately
1,500 m/sec) and high velocity detonation (spproximately 7,000 m/sec).
The gap value separating the high end low velocities appears to fall
between 0.05-inch end 0.10-inch (Teble 2). The limiting gap value
separating the low velocity detonation end no initietion regime appears

to be in excess of 12 inches.

Nitromethane
It has been observed that many liquid explosives detonate

at both low and high velocities. Nitromethane is an exception, but

l/ Majowicz, J. M. and S. J. Jacobs. Initiation to Detonation of
High Explosives by Shocks. Navord Rept. 5710, March 1, 1958, 27
pp. (Confidential).

8/ McQueen, R. G., and S. P. Marsh. Equation of State for Nineteen
Metallic Elements from Shock-Wave Measurements to Two Megabars.
J. Appl. Phys., v. 31, July 1960, pp. 1253-1269.



Table 2.

- Shock sensitivity data on TMETHM at 25°C

Container Card Gap, Nedults

id x wall x length, inches inches

Steel, 1.05 x 0.133 x 16 rero 6940-7140%
W 1.05 x 0.133 x 16 zero 7200 --
" 1.05 x 0.133 x 16 0.05 6990 -~
5 1.05 x 0.133 x 16 0.10 960 --
ol 1,05 x 0.133 x 16 0.15 1060-1730
2 1.05 x 0.133 x 16 0.25 1770-1750
oo 1.05 x 0.133 x 16 0.50 1740-1730
o 1.05 x 0.133 x 16 2,00 1410-1500
o 1.05 x 0.133 x 16 12.00 1360-1550

1/ Detonation rate in meters per second.

















