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3 MEASUREMENTS 

 

Number Code of task Task Duration  Measure 

     

1 A1 Requirements understanding 33 h 

2 A2 RMS study 68 h 

3 A3 UAV manufacturing study 33 h 

4 A4 State of the art 33 h 

5 A5 RMS CATUAV application decision 33 h 

     

6 B1 Ready to use technology 50 h 

7 B2 Study of Digital to CN files 25 h 

8 B3 Learning tests and prototypes 25 h 

     

9 C1 CAD design development 20 h 

10 C2 Parts union system 40 h 

11 C3 Prototype manufacturing 60 h 

12 C4 Measurements  20 h 

13 C5 Validation 40 h 

14 C6 Recycling efficiency  20 h 

     

15 D1 Writing of the study 100 h 

     

 Code of tool Tool   

     

16 T1 Reprap BCN 3D+ (assembled) 1 units 

17 T2 RATIO tin soldering 1 units 

18 T3 Multiplex Easy Star II 1 units 

     

 Code of material Material   

     

19 M1 PLA 2 kg 

20 M2 ABS 1 kg 

21 M3 NYLON 0,45 kg 

22 M4 CFRP 2.0/3.5mm 1 units 

23 M5 American tape 1 units 

24 M6 Fischer MS (80ml) 1 units 

Table 1: Study measurements 
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4 UNITARY PRICES 

4.1 Researching time (A Tasks) 

 

Code Definition [price reference] Units 

    €/month h/month €/h 

A010T000 Engineer [1]     36.34 

HP CPU [2] 30.00 160 0.18 

TEXT MICROSOFT OFFICE 365 [3] 4.10 160 0.02 

          

010 Study time      36.55 

Table 2: Researching time break down 

 

4.2 Engineering time (B & D Tasks) 

 

Code Definition [price reference] Units 

    €/month h/month €/h 

A010T000 Engineer [1]     36.34 

HP CPU [2] 30.00 160 0.18 

CAD ATODESK AutoCAD 2015 [4] 300.00 160 1.82 

CNC Slicer [open source software] 0.00 160 0.00 

IMAGE ADOBE Photoshop CC [5] 24.59 160 0.15 

TEXT MICROSOFFT OFFICE 365 [3] 4.10 160 0.02 

          

010 Engineering time      38.51 

Table 3: Engineering time break down 

 

4.3 Manufacturing time (C Tasks) 

 

Code Definition [price reference] Units 

    €/h 

A010T000 Engineer [1] 36.34 

      

010 Manufacturing time  36.34 

Table 4: Manufacturing time break down 
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4.4 Tools price 

 

Code Definition [price reference] Price Measure 

      

T1 Reprap BCN 3D+, assembled  [6] 990,00 € / unit 

T2 RATIO tin soldering 5,50 € / unit 

T3 Multiplex Easy Star II  [7] 259,95 € / unit 

Table 5: Tools prices break down 

 

4.5 Material price 

 

Code Definition [price reference] Price Measure 

      

M1 PLA [6] 18,95 € / kg 

M2 ABS [6] 18,95 € / kg 

M3 NYLON [6] 63,33 € / kg 

M4 CFRP 2.0/3.5mm  1,05 € / m 

M5 American tape 3,90 € / unit 

M6 Fischer MS (80ml) 6,95 € / unit 

Table 6: Material prices break down 

 

Not referenced prices depends on the supplier, this study has brought them in the local 

trade of Santpedor.  

 

 

  



 

Feasibility study of the use of rapid manufacturing technology in a new Unmanned Air Vehicle design 

 

Author:  Jonatan Domènech Arboleda       6 

 

5 BUDGET 

 

Concept Code Definition Unitary price Amount Cost 

      

3D printer T1 Reprap BCN 3D+ (assembled) 990,00 €/unit 1          990.00 €  

Filament M1 PLA 18,95 €/Kg 2            37.90 €  

Filament M2 ABS 18,95 €/Kg 1            18.95 €  

Filament M3 NYLON 63,33 €/Kg 0,45            28.50 €  

Unions T2 RATIO tin soldering 5,50 €/unit 1               5.50 €  

Avionics T3 Multiplex Easy Star II 259,95 € 1          259.95 €  

Reinforcement M4 CFRP 2.0/3.5mm 1,05 €/m 1               1.05 €  

Adhesive M5 American tape 3,90 €/unit 1               3.90 €  

Glue M6 Fischer MS (80ml) 6,95 €/unit 1               6.95 €  

      

Direct cost        1,352.70 €  

      

Tasks A 010 Study time  36.55 200       7,309.33 €  

Tasks B 011 Engineering time  38.51 100       3,851.39 €  

Tasks C 012 Manufacturing time  36.34 200       7,268.00 €  

Tasks D 011 Engineering time 38.51 100       3,851.39 €  

      

Indirect cost      22,280.11 €  

      

TOTAL BUDGET      23,632.81 €  
Table 7: Study budget estimation 
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6 SUMMARY BUDGET 

 

Concept Code Definition Cost 

    

Tools T Tools required for the study 1255,45 € 

Material M Material required for the study 97,25 € 

    

Direct cost   1,352.70 € 

    

Tasks A 010 Study time 7,309.33 € 

Tasks B 011 Engineering time 3,851.39 € 

Tasks C 012 Manufacturing time 7,268.00 € 

Tasks D 011 Engineering time 3,851.39 € 

    

Indirect cost   22,280.11 € 

    

TOTAL BUDGET   23,632.81 € 
Table 8: Study budget estimation 

 

 

The estimated budget of this study has been 23,632.81 € (twenty-three thousand six 
hundred and thirty-two point eighty-one euros). State taxes, 21% VAT, are not 
included. 
 
 
 
 

 
 

Jonatan Domènech Arboleda 
 

Santpedor  
June 4th, 2014 
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7 CONCLUSIONS 

 

The conclusion is that the indirect cost, mainly engineering cost, represents the 94% 

of the budget, see Figure 1. Therefore the implementation of the 3D printing 

technology in the UAV design is similar to an engineering office instead of a 

manufacturing industry. 

 

 

 
Figure 1: Percentage type of expenditure budget  

 

CATUAV implementation performance depends on the engineering skills. In this 

direction, this study suggestion is to be focused on the optimization of the UAV 

designing process, similar to the implementation of other technologies but in this case 

with a higher factor because of the direct cost little significance. 
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