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Results and Discussion 

Mercer University is undertaking the development of the autono-

mization of a quadcopter. In order to safely test and display the 

progress of this project, a safety enclosure is needed. This will ena-

ble spectators to safely view the quadcopter in action without the 

possible dangers related to situations where the quadcopter loses 

control. The enclosure needs to have see-through boundaries that 

will not damage the quadcopter if it strikes them, such as a netting 

or soft material. The enclosure needs to have a square base of 15ft 

and a height of 10-15ft. Due to the various locations where the 

quadcopter will be tested, this enclosure needs to be easily trans-

ported and assembled on spot by limited number people. TriMech 

Structural Engineering was tasked with developing a lightweight 

Mercer University is currently receiving funding through NASA 

for the continual development autonomous unmanned systems. 

Under this funding a quadcopter has been developed for future au-

tonomization. An enclosure was built for flight testing of the cur-

rent design, to ensure the safety of the quadcopter, operators, and 

spectators. The previous enclosure is assembled out of trampoline 

safety net and PVC pipe, as shown in Figure 1. This enclosure is 

used for testing as well as demonstration purposes.  This enclosure 

is not portable, it lacks aesthetic appeal, and the ability to easily 

access the interior of the enclosure in order to make adjustments 

as necessary. 

In the future it is recommended that the corner joints be construct-

ed using the proposed method in the discussion. While the pro-

posed design would add weight, it would add a great deal of 

strength and durability to the design. Also the length of this joint 

could be increased, which would aid in the vertical alignment of 

the legs. If this connection did not work it would be recommended 

that a gusset plate be fabricated for the corners, and be bolted to 

both members, to remove the uncertainty that comes with welding. 
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The frame structure of the enclosure 

was build using 1”x 1 ½”x 1/8”  

6061-T6 rectangular aluminum tub-

ing.  The tubing was cut in to individ-

ual lengths depending on its final lo-

cation in the frame. 

The joints were machined from sec-

tions of c-channel that were drilled 

and then welded to the supporting 

member. These joints each contain a 

permanent bolt and a clevis pin. 

The netting of the enclosure is a 

UV treated 1 ½” mesh polypropyl-

ene netting. This material was sewn 

together using lacrosse string. The 

entrance to the enclosure was con-

structed using hook and eye fasten-

ers to allow for a secure and easy 

entrance into the enclosure. 

During testing assembly and 

disassembly times, one of the 

corner joints failed. As shown in 

the figure on the right. TriMech 

created a solid model to deter-

mine the magnitude of force that 

would be required to cause per-

manent deformation. A force of 

24N was applied and the maxi-

mum stress was under the yield 

stress. TriMech attributes the 

failure to the fact that the joints 

had been welded and that weak-

en the metal.  

Due to the failure of the frame, the full enclo-

sure was not able to be assembled, therefore 

TriMech utilized the current enclosure frame 

in order to finish the netting enclosure. The 

netting enclosure was constructed using  three 

14’ x 30’ panels sewn together using lacrosse 

string 


