
 

 
 
 
 
 
 
 

Trabajo Fin de Grado 
 

-ANEXOS- 

Desarrollo de un ala mecánica con morfología  

de ave 

Development of a mechanical wing with bird- like 

morphology 
 

Autora 
Allison Zapatier Troya 

 
 Director/es 

 

Dr. Ing. Luis Manuel Cerecedo  

Dr. Ing. David Ranz Angulo 

 
 

Escuela de Ingeniería y Arquitectura  

2024/2025 



Anexo A. Planos 

ÍNDICE DE PLANOS 

 

Plano de conjunto ..................................................................................................................  

1.Base. ................................................................................................................................ 1 

2.Estructura de elevación. ...................................................................................................... 2 

3.Leva. ................................................................................................................................. 3 

4.Transmision central 1. ......................................................................................................... 4 

5.Biela.. ............................................................................................................................... 5 

6.Guía leva. .......................................................................................................................... 6 

7.Eje de tracción. .................................................................................................................. 7 

8.Barra de tracción 2.............................................................................................................. 8 

9.Eje giro ala. ........................................................................................................................ 9 

10.Conector de tracción....................................................................................................... 10 

11.Base ala. ....................................................................................................................... 11 

12.Húmero. ........................................................................................................................ 12 

13.Tensor húmero. ............................................................................................................... 13 

14.Tensor guía. .................................................................................................................... 14 

15.Accionador pliegue. ........................................................................................................ 15 

16.Barra pliegue. ................................................................................................................. 16 

17.Cúbito. .......................................................................................................................... 17 

18.Radio............................................................................................................................. 18 

19.Carpo. ........................................................................................................................... 19 

20.Hueso ala 1. ................................................................................................................... 20 

21.Hueso ala 2 .................................................................................................................... 21 

22.Ala externa. .................................................................................................................... 22 

23.Ala interna. .................................................................................................................... 23 

24.Transmisión central 2. ..................................................................................................... 24 

25.Soporte de transmisión 1. ................................................................................................ 25 

26.Bisagra pequeña.. ........................................................................................................... 26 

27.Soporte de transmisión 2. ................................................................................................ 27 

28.Bisagra. ......................................................................................................................... 28 

29.Tensor ala int.. ................................................................................................................ 29 



30.Tensor ala ext.................................................................................................................. 30 

31.Bisagra alas. .................................................................................................................. 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.





SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.





SOLIDWORKS Educational Product. For Instructional Use Only.





SOLIDWORKS Educational Product. For Instructional Use Only.



SOLIDWORKS Educational Product. For Instructional Use Only.





Anexo B. 

Factor de seguridad. 

 

Ilustración 1.Factor de seguridad. SolidWorks Simulation. 
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