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Introduction 
My project is making a traffic sign cleaner without infecting the traffic flow. To make this project we have decided to use the drone setup that will fly in the air and will clean the sign board using the shower system with the bunch of pipes in the drone to carry it in air. In this way the traffic will not disturb and sign boards can easily control. 
[bookmark: _GoBack]And this paper is talking about the individual analytical analysis, the subject selected to do the analysis is the construction of frame. In this analysis I will analyze the pipe that will use to build the complete drone and the shower system, whether the pipes will be solid filled pipes or hollow pipes. As the strength of pipes is quite important so it will analyze which pipe is best to use for the frame and the next thing is it will examine the material that will use for the pipes. The pipe material will examine to see the best material to use for the pipe. This analysis will help the team in selecting the final material and the final type of pipe to build the structure of drone. 
Assumptions 	
Following few assumptions have considered to do this analysis. 

1. Outer side of pipe radius 

2. Inner side of pipe radius


3. The shear stress in both hollow pipe and solid pipe is same. 
4. The polar inertia of the pipes is

5. And the length of pipe to consider in this analysis is

6. Force to consider 

7. Cross section area 

8. Changes happened in the length 
0.00053 mm

Equations to use
Following equations will use for the calculations in this analysis 

Where
· 
·  
· 
Ratio equation for the weight to compare the weight of both types 

Where
· 
· 
· 
· 
· 
Strength to weight ratio of hollow pipe

Where
· 
· 
· 
· 
Strength to weight ratio of solid pipe 

Where
· 
· 
· 
· 
Stress can calculate
Stress 
Strain 
Yield strength 

Physical Modeling
For doing the physical modeling we have to make a real model for the pipe and use them in the drone to see the behavior of each pipe. 
Governing Calculations
Calculating the shear stress




Calculate the weight ratio 



As the weight of hollow pipe and weight of solid pipe, and their ratio is less than 1, means the weight of hollow pipe is less than weight of solid pipe hence it is recommending to use hollow pipe according to this calculation because drone need to fly in the air and it will have to carry the shower system with the water so the structure weight has to be light. 
Strength ratio of hollow pipe 

Reducing the above equation gives

Now put the values into the equation 


Strength ratio of Solid pipe 

Reducing the above equation gives

Now put the values into the equation


Comparing the strength to weight ratio of hollow pipe and solid pipe, the best option is hollow pipe because its strength is even better comparing with the weight. As the strength to weight ratio is actually determining the strength considering the weight. Hence hollow pipe is good to use for this project. Now find the best material to build the structure. 
There are two options considering in this analysis, aluminum and carbon fiber, because both are strong and light weight so let’s see which is effective to use in this project. 
Aluminum 
Force is 

Area and Length


Stress 



Strain


Yield strength


Carbon Fiber 
Stress






Strain 


Yield Strength


The best material to use is carbon fiber, because it is stronger than the aluminum and use the hollow pipe with the carbon fiber is the best combination to build the drone structure. 
Conclusion
This analysis is focusing on the project of traffic sign cleaner and in the analysis structure of the drone has considered. To develop the structure, hollow pipe and solid filled pipes are available and from the analysis it has found that using the hollow pipe is best option because it is light weight and it has higher strength to weight ratio. And the material to use for building the pipe structure is either aluminum or carbon fiber and it has found that carbon fiber has higher strength that’s why it is better to use carbon fiber with the hollow pipe to build the drone structure. This analysis will help the team in selecting the material and final design of the drone during the manufacturing process of the product. 
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