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1. Introduction:  
Describe the basic motivation for BASS ammunition. Depending on caliber, come up with your own line of reasoning. Below 15mm is small arms, 15 – 60mm is mid-caliber and typically used for different things than small arms. 
2. Ballistic Modeling

Describe your code and any modifications that you made to your code. Reference the precise code that you will use line-by-line in Appendix A.  
3. Assigned Round Calibers and Baseline Cartridge Design


Use your assigned calibers below to determine the form factor for the entire cartridge (total length, slug, tail etc.) and lay out the reference cartridge. Make a CAD of the reference cartridge scaling a PGU-28. 

	 
	Caliber (mm)
	Muzzle Velocity, Vm (m/s)
	 
	Caliber (mm)
	Muzzle Velocity, Vm (m/s)

	Ackerley,Tyler
	6
	823
	Magpantay,Aizaac 
	22
	1041

	Albalushi,Younis 
	5
	754
	Marshall,Ainsley A
	13
	1165

	Allen,Charles T
	11
	473
	Maurer,Matthew 
	23
	1192

	Baruth,Adam C
	5
	533
	Morris,Connor E
	18
	722

	Bernart,Gabriel
	11
	1068
	Norsby,Zachary J
	21
	1037

	Brotherton,Paetton 
	12
	699
	Olson,Hannah A
	8
	763

	Caudillo,Olivia 
	6
	679
	Pankiewicz,William
	8
	1156

	Cohen,Benjamin
	14
	648
	Powers,Matthew
	6
	981

	Duke,Kenny
	6
	517
	Prendergast,Mark A
	15
	843

	Garmon,Roger
	4
	542
	Prescott,Caleb J
	20
	559

	Gordon,Garrett C
	5
	1065
	Reida,Reanne N
	9
	804

	Hantla,Avery
	4
	517
	Relan,Jennifer
	15
	1098

	Hovey,Ryan W
	9
	431
	Richardson,Carson 
	19
	916

	Husband,Patrick
	17
	1022
	Rodriguez,Alex
	4
	784

	Jamal,Subhan
	10
	896
	Sollars,Reece S
	5
	410

	Lawhorn,Colby D
	8
	526
	Soto Baron,Kevin 
	11
	804

	Lee,Devin J
	17
	561
	Willhite,William 
	20
	697

	Li,Yuwen
	12
	870
	 
	 
	


4. Design Three Optimized Families of BASS Rounds
Assume the same muzzle energy as your baseline round of HW 3 and Chapter 3 (above). 

Assume that 92% of that muzzle energy will be invested in the tungsten BASS round. The remaining 8% will, necessarily be invested in the BASS sabot. 


Using your code, assuming a PGU-28 drag profile, determine what the maximum range of the reference round above given at 15° gun elevation angle firing on level ground with no winds. 

Given this fixed muzzle energy, you will optimize your round design and gun elevation angle to arrive at a better design, working to optimize: i.) Time of Flight, ii.) KE on Impact, iii.) Cost given same KE on impact of reference round. 

4.1 Minimal of Time of Flight BASS Design

Sweep through a range of BASS round designs, reducing flechette diameter, using tungsten as the major mass component of the BASS round. Constrain your BASS design by assuming it occupies no more than 85% of the entire reference cartridge length, has a tail stock that is at least as long as the nose and goes no faster than Mach 10. Iterate about gun elevation angle, muzzle velocity, BASS round geometry, working to find that design which goes fastest to the prescribed range at STP. 
4.2 Maximum KE BASS Design

Sweep through a range of BASS round designs, reducing flechette diameter, using tungsten as the major mass component of the BASS round. Constrain your BASS design by assuming it occupies no more than 85% of the entire reference cartridge length, has a tail stock that is at least as long as the nose and goes no faster than Mach 10. Iterate about gun elevation angle, muzzle velocity, BASS round geometry, working to find that design which has the highest KE at the prescribed range at STP. 

4.3 Lowest Cost BASS Design

Sweep through a range of BASS round designs, reducing flechette diameter, using tungsten as the major mass component of the BASS round. Constrain your BASS design by assuming it occupies no more than 85% of the entire reference cartridge length, has a tail stock that is at least as long as the nose and goes no faster than Mach 10. Iterate about gun elevation angle, muzzle velocity, BASS round geometry, working to find that design that uses the smallest amount of tungsten at the prescribed range at STP while maintaining the same amount of KE on target as the reference round in Chapter 3. 

5. Performance Plots

On the figures prescribed below, plot i.) Reference round from HW3, ii.) Minimum TOF BASS round, iii.) Maximum KE BASS round, iv.) Minimum cost BASS round. 
5.1 Plot Altitude vs Range


On a ~half-page figure, plot the altitude of the round in meters on the vertical axis against the range of the round on the horizontal axis in meters for your round from the muzzle to target range. 

5.2 Plot Mach vs Range


On a ~half-page figure, plot the Mach of the round on the vertical axis against the range of the round on the horizontal axis in meters for your round from the muzzle to target range. 

5.3 Plot Total Speed vs Range


On a ~half-page figure, plot the Total Speed of the round on the vertical axis in m/s against the range of the round on the horizontal axis in meters for your round from the muzzle to target range. 

5.4 Plot Kinetic Energy vs Range


On a ~half-page figure, plot the Kinetic Energy in J of the round on the vertical axis against the range of the round on the horizontal axis in meters for your round from the muzzle to target range. 

5.5 Plot Elapsed Time vs Range


On a ~half-page figure, plot the Elapsed Time, t (s) of the round on the vertical axis against the range of the round on the horizontal axis in meters for your round from the muzzle to target range. 

6. Conclusions and Recommendations
6.1 Conclusions

 
  Draw conclusions about how well your code works.  List the gun elevation angles required for each of the designs and overall conclusions about each round type. 
6.2 Recommendations

Make any real (emphasis added) recommendations about your code. 
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