






 



 

 

 

 

 

 

 

 

 

 

  

 

  

  

  

 

 

 

 

 

 

 

  

  

  

 

  

  

 

 

  

 



 

 

  

  

 

 
 

  

 
 

 
 

 

 

 

 

 

 



 

 

 



 





 

 



 



 

 

 

 

 

 





 

 



 

𝑄𝑐𝑎𝑏𝑖𝑛𝑎 = 950𝐾𝑔        𝑄𝑛 = 630𝐾𝑔

𝑃 = 𝑄𝑐𝑎𝑏𝑖𝑛𝑎 +
𝑄𝑛

2
= 1265𝐾𝑔



 

 

∅𝑐𝑎𝑏𝑙𝑒 = 8𝑚𝑚          ∅𝑝𝑜𝑙𝑒𝑎𝑡𝑟𝑎𝑐𝑡𝑜𝑟𝑎 = 320 𝑚𝑚



 

𝐹𝑐𝑜𝑛𝑗𝑢𝑛𝑡𝑜 =
𝑄𝑛+𝑄𝑐+𝑚𝑝𝑜𝑙𝑒𝑎𝑠𝑐 𝑎𝑠𝑖𝑠 +𝑚𝑐𝑎𝑏𝑙𝑒𝑠

2
;    𝐹𝑐𝑎𝑏𝑙𝑒 =

𝐹𝑐𝑜𝑛𝑗𝑢𝑛𝑡𝑜

𝑁º𝑐𝑎𝑏𝑙𝑒𝑠
;    𝐶𝑠 =

𝐹𝑟𝑜𝑡𝑢𝑟𝑎

𝐹𝑐𝑎𝑏𝑙𝑒

𝐹𝑐𝑜𝑛𝑗𝑢𝑛𝑡𝑜 =
630𝐾𝑔 + 950𝐾𝑔 +  2 ∗ 12𝐾𝑔 + (4𝑐𝑎𝑏𝑙𝑒𝑠 ∗ 47𝑚 ∗

0.273𝐾𝑔

𝑚
)

2
∗ 𝑔 = 8119.36 𝑁

𝐹𝑐𝑎𝑏𝑙𝑒 =
8119.36 𝑁

4
= 2029.84𝑁;    𝐶𝑠 =

43300𝑁

2029.84𝑁
= 21.33

 
𝐿𝑐𝑎𝑏𝑙𝑒 = 2 ∗ 𝑅𝑒𝑐𝑜𝑟𝑟𝑖𝑑𝑜 + 5𝑚 = 47𝑚



𝑁𝑒𝑞𝑢𝑖𝑣  𝑡 = 5;   𝑁𝑒𝑞𝑢𝑖𝑣 (𝑝) =  
320

240
 

4

∗  2 + 4 ∗ 0 = 6.32

𝑁𝑒𝑞𝑢𝑖𝑣 = 5 + 6.32 = 11.32;    𝑆𝑓 = 19.54

 

𝑇1

𝑇2
≤ 𝑒𝑓𝛼

𝑇1

𝑇2
≥ 𝑒𝑓𝛼

 

𝜇

𝑓



𝑇1

𝑇2
≤ 𝑒𝑓𝛼  → 1.39 ≤ 1.84

 

 

𝜇

𝑓

𝑇1

𝑇2
≤ 𝑒𝑓𝛼  → 1.738 ≤ 1.74

 

𝜇

𝑓

𝑇1

𝑇2
≤ 𝑒𝑓𝛼  → 1.74 ≤ 1.74



 

𝜇

𝑓

𝑇1

𝑇2
≥ 𝑒𝑓𝛼  → 41.43 ≤ 3.37

Ø Ø

Ø 

Ø 

Ø  

 



 

𝑀𝑛𝑜𝑚 =
𝑀𝑡+𝑀𝑖

𝜂𝑖𝑛𝑠𝑡
;                   𝑃𝑛𝑜𝑚 =

𝑀𝑛𝑜𝑚 ∗𝜛

𝜂𝑚𝑜𝑡𝑜𝑟

𝑀𝑛𝑜𝑚 =
303.19 𝑁.𝑚 + 0𝑁.𝑚

0.95
= 319.15 𝑁.𝑚;𝑃𝑛𝑜𝑚 =

319.15 𝑁.𝑚 ∗ 12.5
𝑟𝑎𝑑

𝑠

0.85 ∗ 1000
= 4.69 𝑘𝑊



𝑀𝑛𝑜𝑚𝑖𝑛𝑎𝑙
′ =

𝑀𝑡 + 𝑀𝑖

𝜂𝑖𝑛𝑠𝑡

𝛼 =
𝑀𝑖

 𝐼𝑒𝑞𝑢𝑣
=

39.19𝑁.𝑚

3.89 𝐾𝑔∗𝑚2
=

10.07𝑚

𝑠2
;    𝑡𝑎𝑟𝑟𝑎𝑛𝑞𝑢𝑒 =

𝜛

𝛼
=

12.5𝑟𝑎𝑑 /2

10.07𝑚/𝑠2
= 1.24 𝑠𝑒𝑔

 

Modelo motor maGO175.2.320 

Par freno 2x480 N.m 

Potencia 2x85 W 

Tensión 207 V 



 𝐸𝑐 +  𝐸𝑝 = 𝑇𝑓𝑒𝑛𝑜 ∗ 𝜃𝑓𝑟𝑒𝑛𝑜

𝑡 = 1.2 𝑠𝑒𝑔;     𝑎 = −0.83 𝑚/𝑠𝑒𝑔2;    𝑥 = 0.6𝑚;     𝑇𝑓𝑟𝑒𝑛𝑜  = 606.78 𝑁.𝑚

𝑎𝑓𝑟𝑒𝑛𝑜 ≤ 𝑎𝑝𝑎𝑟𝑎𝑐𝑎 í𝑑𝑎𝑠   →   0.83 𝑚/𝑠𝑒𝑔2 < 3.35𝑚/𝑠𝑒𝑔2

 

𝑡 = 1.16 seg ;      𝑥 = 0.58 𝑚;     𝑇𝑓𝑟𝑒𝑛𝑜  = 480 𝑁.𝑚

 

𝑡 = 0.89 seg ;     𝑥 = 0.44 m;    𝑇𝑓𝑟𝑒𝑛𝑜  = 480 𝑁.𝑚



 



 

𝑣𝑙𝑖𝑚 =
1.15𝑚

𝑠
;               𝑟𝑒𝑐𝑜𝑟𝑟𝑖𝑑𝑎 = 0.19𝑚

 

𝑣𝑎𝑐𝑡𝑢𝑎𝑐𝑖 ó𝑛 ≥
1.15𝑚

𝑠
;   𝑄𝑝𝑎𝑟𝑎𝑐𝑎 í𝑑𝑎𝑠 = 1655.32𝐾𝑔



 

𝑎𝑎𝑚𝑜𝑟𝑡𝑖𝑔𝑢𝑎𝑑𝑜𝑟 = −9.18𝑚/𝑠2



 

 



s 101.16MPa s

d 3.27 mm d

s 9.22 MPa s

d 0.48 mm d

s 21.12MPa s

d 1 mm d

 



s 151.65MPa s

d 1.48 mm d

s 29.83MPa s

d 0.89mm d
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Tensiones y coeficientes de seguridad bastidor 

Componente 𝜎𝑣𝑚 (max) 𝐶𝑠

Perfil de cabina 61.38 Mpa 4.48 

Perfil de suspensión 23.04 Mpa 11.94 

Travesaño inferior 5.26 Mpa 52.23 

Largueros verticales 48.72 Mpa 5.65 



 

𝐶𝑠𝑐𝑎𝑠𝑖𝑠 = 2.81 ≤ 3



𝐶𝑠𝑐𝑎𝑠𝑖𝑠𝑚𝑜𝑑𝑖𝑓𝑖𝑐𝑎𝑑𝑜 = 4.27



 

𝐸𝑐 = 𝐹 ∗ 

𝐶𝑠𝑐𝑎𝑠𝑖𝑠𝑎𝑚𝑜𝑟𝑡𝑖𝑔𝑢𝑎𝑑𝑜𝑟 = 3.12










