Needs Assessment

This project is intended to improve an existing experiment at Eglin Air Force Base where a target, filled with sand, is impacted at a high velocity by a projectile and the sand is extracted and analyzed. The need for this project is to design an apparatus and technique to sample sand out of the target faster than the current method while maintaining certain information of the sand.

PROJECT SCOPE
The problem

The current method of extracting sand from the target consists on scooping the sand and placing it in Ziploc bags to be taken into a lab. Vital information such as grain position relative to the path of the projectile is lost during this process. Some grains are moved from their post impact position during the scooping. Also, the target is filled with 3000+ pounds of sand and the process of filling and emptying the target takes too long (An entire working day).
Justification/background
Warhead design engineers and material scientists require mechanical property information under high deformation rates of loading on a wide variety of materials that have military significance. Over the past decade, a new class of materials has begun to receive attention because it affects the performance of most all warhead designs.  This new class is called “particulate materials” and includes a diverse collection of materials such as sand, explosive grains, potting materials, etc.  One technique used to probe the behavior of such materials is to fill a large “box” with sand and fire a hemispherical-nosed projectile into it. The hemispherical nose provides a spectrum of loading conditions (from stagnation pressure at the nose to combined pressure-shear along the sides) and the rapid projectile deceleration provides a velocity spectrum. During such events, the projectile disturbs and crushes the sand.  It has been noted that the disturbed/crushed state of the sand correlates with the conditions that affected it.  However, there is no good technique for extracting sand samples so many measurements (e.g. particle size) are not very definitive or useful. The Damage Mechanisms Branch has a requirement to develop a new technique for extracting sand samples from the target. 
Objective

It is intended to design and build the apparatus needed to extract the sand samples and develop the technique on how to use the device for this experiment. The device must collect sand particles from the target while conserving or recording their size, position with respect to the path of the projectile, and possible other properties that could be relevant to finding correlations between the state of the sand and the impact of the projectile such as temperature after impact.
Methodology

The team will be allowed to perform the experiment as it is at the moment in order to get hands on experience on the physical problems that are intended to solve with the device. The properties that the client will like to have undisturbed will be prioritized and the design will be based on the most critical of them. We will alter the target as necessary to install the apparatus. Ultimately we will develop the procedure for the experiment and run it to try our design.

Expected Results 
a.) Initial Phase:

i. Evaluate the technique currently used to extract sand samples from the target-the “archaeologist” technique.

ii. Become familiar with the experimental conditions and the project constraints.

iii. Develop an initial design for the sand sampling technique/apparatus.

b.) Final Phase:

i. Design, fabricate, rehearse, document and implement the sand sampling technique/apparatus.

ii. Evaluate the practical application of the team’s ideas.

Constraints

· Before any design is made the team is going to the Air Force Facility to perform the experiment. Since the people in charge are not available every day it might take a while until the team can go. This might cause falling behind schedule.

· For security reasons some information and objects such as the target, the projectile, and testing equipment from the lab can not be taken outside of the AFB.

· All four group members have different class schedules.

· There is a budget of 1,500 USD.
