Asynchronous Learning Questions

1. A cylindrical warhead is made of steel and has the following external case dimensions: Length – 300 mm; Diameter – 100 mm; Case Thickness – 10 mm. The filling comprises RDX/Wax 95/5, and the warhead is centre-face-front initiated. The warhead has controlled fragmentation, with each fragment being designed to strike a target cube edge on (Cd 1.1). From the information provided, calculate the following:

a. the M/C ratio to determine if this is a blast or fragmenting warhead by design; 
b. the bare TNT charge mass equivalent of the explosive;
c. the initial fragment velocity and beam angle for a static warhead;
d. the forward and rearward fragment velocities, were the warhead travelling with a forward velocity of 500 m/s;
e. the critical velocity of a typical fragment against an unprotected human (3 J/mm2);
f. the Mott prediction for fragments larger than m = 0.01; and
g. the slant range at which a dynamic fragment would still exceed a threshold of 3 J/mm2 

2. The same warhead is used in a blast and fragmentation role. Determine the warhead’s effectiveness as a surface burst against the threshold for lung damage (200 kPa) at 1, 5, and 10 m:

a.   1 m; 
b.   5 m ; and
c.   10 m. 

3. An enhanced blast warhead of 2000 kg TNT equivalence is detonated at a depth of 30 m below surface vessel. Assuming that the bare charge mass equivalent is 1320 kg TNT, calculate:

a. the incident peak pressure generated at the vessel;
b. the initial radius of the first bubble pulse at that depth; 
c. the volume of sea water displaced in the first bubble pulse; and
d. the bubble pulse pressure felt by the vessel as a percentage of the initial peak pressure.

4. A shaped charge is fabricated from copper and filled with 95/5 HMX/Wax as the explosive. The thickness of the liner is to be 1/8 of an inch, or 3.175 mm. The half angle is to be 42 degrees. The length of the liner is 4.5 inches, and to OD 10 inches. Calculate:

a. the velocity and mass of the jet;
b. the velocity and mass of the slug;
c. the slant range at which a 20 mm diameter slug would be damaging to an unprotected human.
