
 

  

 

 

 

 

 

 

  

  

  



 

  



 

 

 



 

 

 



GRADU AMAIERAKO LANA  AURKIBIDEA 

BILBOKO INGENIARITZA ESKOLA  I 



GRADU AMAIERAKO LANA  AURKIBIDEA 

BILBOKO INGENIARITZA ESKOLA  II 

 

 

 



GRADU AMAIERAKO LANA  AURKIBIDEA 

BILBOKO INGENIARITZA ESKOLA  III 

 

 



 

 



GRADU AMAIERAKO LANA  SARRERA 

BILBOKO INGENIARITZA ESKOLA  1 

 



GRADU AMAIERAKO LANA  SARRERA 

BILBOKO INGENIARITZA ESKOLA  2 



GRADU AMAIERAKO LANA  TESTUINGURUA 

BILBOKO INGENIARITZA ESKOLA  3 

 



GRADU AMAIERAKO LANA  TESTUINGURUA 

BILBOKO INGENIARITZA ESKOLA  4 



GRADU AMAIERAKO LANA  TESTUINGURUA 

BILBOKO INGENIARITZA ESKOLA  5 





GRADU AMAIERAKO LANA  HELBURUAK 

BILBOKO INGENIARITZA ESKOLA  7 

 

  

  

  

  

  





GRADU AMAIERAKO LANA  ONURAK 

BILBOKO INGENIARITZA ESKOLA  9 

 

 

 

 





GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  11 

 

 

 



GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  12 



GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  13 

 



GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  14 

 



GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  15 

 



GRADU AMAIERAKO LANA  ALTERNATIBAK 

BILBOKO INGENIARITZA ESKOLA  16 



GRADU AMAIERAKO LANA  ALTERNATIBEN AUKERAKETA 

BILBOKO INGENIARITZA ESKOLA  17 

 

  

 

 

1  2  3  4  5 

Ez da batere egokia     Guztiz aproposa da 

 

 

 



GRADU AMAIERAKO LANA  ALTERNATIBEN AUKERAKETA 

BILBOKO INGENIARITZA ESKOLA  18 

 



GRADU AMAIERAKO LANA  ALTERNATIBEN AUKERAKETA 

BILBOKO INGENIARITZA ESKOLA  19 

 

 



GRADU AMAIERAKO LANA  ALTERNATIBEN AUKERAKETA 

BILBOKO INGENIARITZA ESKOLA  20 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  21 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  22 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  23 

 

 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  24 

 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  25 

 

𝑅𝑎(µ𝑚) =
𝑓(𝑚𝑚/𝑏)2

32 ∙ 𝑟𝜀(𝑚𝑚)

ε

𝑓(𝑚𝑚/𝑏) = √
25.6 ∙ 𝑟𝜀(𝑚𝑚)

1000

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  26 

 

 

 

 

 

 

 

𝑉𝑐 = 140 −
(140 − 115)

(0.1 − 0.3)
∙ (0.1 − 0.11) = 138.75 𝑚/𝑚𝑖𝑛

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  27 

 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  28 

 

 

 

 

 

 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  29 

 

 

 

 

 

 

 



GRADU AMAIERAKO LANA  METODOLOGIA 

BILBOKO INGENIARITZA ESKOLA  30 

 



GRADU AMAIERAKO LANA  MAKINA 

BILBOKO INGENIARITZA ESKOLA  31 

 

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

186.55 ∙ 1000

𝜋 ∙ 5
= 11876.14 𝑏/𝑚𝑖𝑛



GRADU AMAIERAKO LANA  MAKINA 

BILBOKO INGENIARITZA ESKOLA  32 

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.6 ∙ 5 ∙ 245

60
= 11882.5 𝑊



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  33 

 

 

 



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  34 

𝑑(𝑁𝑚𝑎𝑥) =
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 𝑁𝑚𝑎𝑥(𝑏/𝑚𝑖𝑛)
=

1000 ∙ 245

𝜋 ∙ 4000
= 19.5 𝑚𝑚

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.6 ∙ 4 ∙ 245

60
= 9506 𝑊

𝑡𝑚 = − ∫
𝑑𝑥

𝑓(𝑚𝑚/𝑏) ∙
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 2 ∙ 𝑥

= − ∫
𝑑𝑥

0.6 ∙
1000 ∙ 245

𝜋 ∙ 2 ∙ 𝑥

160
2

+3

320
2

+3

= 0.42 𝑚𝑖𝑛

𝑑(𝑚𝑚)
2

+𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎

𝐷(𝑚𝑚)
2

+𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  35 

Δ

Δ

 

𝑑(𝑁𝑚𝑎𝑥) =
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 𝑁𝑚𝑎𝑥(𝑏/𝑚𝑖𝑛)
=

1000 ∙ 138.75

𝜋 ∙ 4000
= 11 𝑚𝑚



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  36 

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.11 ∙ 1 ∙ 138.75

60
= 246.74 𝑊

𝑡𝑚 = − ∫
𝑑𝑥

𝑓(𝑚𝑚/𝑏) ∙
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 2 ∙ 𝑥

= − ∫
𝑑𝑥

0.11 ∙
1000 ∙ 138.75

𝜋 ∙ 2 ∙ 𝑥

160
2

+3

320
2

+3

= 4.05 𝑚𝑖𝑛

𝑑(𝑚𝑚)
2

+𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎

𝐷(𝑚𝑚)
2

+𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)

Δ

Δ

 



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  37 

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

186.55 ∙ 1000

𝜋 ∙ 5
= 11876.14 𝑏/𝑚𝑖𝑛

𝑉𝑓 = 𝑓 (
𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.28 ∙ 11876.14 = 3325.32 𝑚𝑚/𝑚𝑖𝑛

𝑡𝑚 = 10 ∙
4 ∙ (𝐿(𝑚𝑚) + 2 ∙ 𝛥(𝑚𝑚))

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
+ 9 ∙

𝑡𝑡𝑟𝑎𝑛𝑡𝑠𝑖𝑧𝑖𝑜(𝑠)

60
= 10 ∙

4 ∙ (46 + 2 ∙ 2)

3325.32
= 0.6 𝑚𝑖𝑛

Δ

Δ



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  38 

 

 

𝑑(𝑁𝑚𝑎𝑥) =
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 𝑁𝑚𝑎𝑥(𝑏/𝑚𝑖𝑛)
=

1000 ∙ 245

𝜋 ∙ 4000
= 19.5 𝑚𝑚

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.6 ∙ 4 ∙ 245

60
= 9506 𝑊

𝑡𝑚 = − ∫
𝑑𝑥

𝑓(𝑚𝑚/𝑏) ∙
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 2 ∙ 𝑥

= − ∫
𝑑𝑥

0.6 ∙
1000 ∙ 245

𝜋 ∙ 2 ∙ 𝑥

180
2

+3

320
2

+3

= 0.38 𝑚𝑖𝑛

𝑑(𝑚𝑚)
2

+𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎

𝐷(𝑚𝑚)
2

+𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  39 

Δ

Δ

 

𝑑(𝑁𝑚𝑎𝑥) =
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 𝑁𝑚𝑎𝑥(𝑏/𝑚𝑖𝑛)
=

1000 ∙ 245

𝜋 ∙ 4000
= 19.5 𝑚𝑚

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.6 ∙ 5 ∙ 245

60
= 11882.5 𝑊



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  40 

𝑡𝑚 = − ∫
𝑑𝑥

𝑓(𝑚𝑚/𝑏) ∙
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 2 ∙ 𝑥

= − ∫
𝑑𝑥

0.6 ∙
1000 ∙ 245

𝜋 ∙ 2 ∙ 𝑥

50
2

+3

160
2

+3

= 0.13 𝑚𝑖𝑛

𝑑(𝑚𝑚)
2

+𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎(𝑚𝑚)

𝐷(𝑚𝑚)
2

+𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)

Δ

Δ

 

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

185 ∙ 1000

𝜋 ∙ 50
= 1177.75 𝑏/𝑚𝑖𝑛



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  41 

𝑉𝑓 = 𝑓 (
𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.5 ∙ 1177.75 = 588.87 𝑚𝑚/𝑚𝑖𝑛

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.5 ∙ 4 ∙ 185

60
= 5981.67 𝑊

𝑡𝑚 =
𝐿(𝑚𝑚) + 𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎(𝑚𝑚) + 𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
=

10 + 3 + 3

588.87
= 0.027 𝑚𝑖𝑛

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

185 ∙ 1000

𝜋 ∙ 58
= 1015.3 𝑏/𝑚𝑖𝑛

𝑉𝑓 = 𝑓 (
𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.5 ∙ 1015.3 = 507.65 𝑚𝑚/𝑚𝑖𝑛

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.5 ∙ 4 ∙ 185

60
= 5981.67 𝑊

𝑡𝑚 =
𝐿(𝑚𝑚) + 𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎(𝑚𝑚) + 𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
=

10 + 3 + 3

507.65
= 0.032 𝑚𝑖𝑛

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

185 ∙ 1000

𝜋 ∙ 66
= 892.23 𝑏/𝑚𝑖𝑛

𝑉𝑓 = 𝑓 (
𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.5 ∙ 892.23 = 446.12 𝑚𝑚/𝑚𝑖𝑛

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.5 ∙ 4 ∙ 185

60
= 5981.67 𝑊

𝑡𝑚 =
𝐿(𝑚𝑚) + 𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎(𝑚𝑚) + 𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
=

10 + 3 + 3

446.12
= 0.036 𝑚𝑖𝑛
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Δ

Δ

Δ

Δ

Δ

Δ



GRADU AMAIERAKO LANA  MEKANIZAZIO ERAGIKETAK 

BILBOKO INGENIARITZA ESKOLA  43 

 

𝑑(𝑁𝑚𝑎𝑥) =
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 𝑁𝑚𝑎𝑥(𝑏/𝑚𝑖𝑛)
=

1000 ∙ 138.75

𝜋 ∙ 4000
= 11 𝑚𝑚

𝑃𝑐 =
𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60

=
𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓(𝑚𝑚/𝑏) ∙ 𝑎𝑝(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

60
=

970 ∙ 0.11 ∙ 1 ∙ 138.75

60
= 246.74 𝑊

𝑡𝑚 = − ∫
𝑑𝑥

𝑓(𝑚𝑚/𝑏) ∙
1000 ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

𝜋 ∙ 2 ∙ 𝑥

= − ∫
𝑑𝑥

0.11 ∙
1000 ∙ 138.75

𝜋 ∙ 2 ∙ 𝑥

180
2

+3

320
2

+3

= 3.689 𝑚𝑖𝑛

𝑑(𝑚𝑚)
2

+𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎

𝐷(𝑚𝑚)
2

+𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚)
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Δ

Δ

 

𝑁 =
𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

186.55 ∙ 1000

𝜋 ∙ 5
= 11876.14 𝑏/𝑚𝑖𝑛

𝑉𝑓 = 𝑓 (
𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.28 ∙ 11876.14 = 3325.32 𝑚𝑚/𝑚𝑖𝑛

𝑡𝑚 = 10 ∙
4 ∙ (𝐿(𝑚𝑚) + 2 ∙ 𝛥(𝑚𝑚))

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
+ 9 ∙

𝑡𝑡𝑟𝑎𝑛𝑡𝑠𝑖𝑧𝑖𝑜(𝑠)

60
= 10 ∙

4 ∙ (46 + 2 ∙ 2)

3325.32
= 0.6 𝑚𝑖𝑛
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Δ

Δ

 

𝑁 (
𝑏

𝑚𝑖𝑛
) =

𝑉𝐶(𝑚/𝑚𝑖𝑛) ∙ 1000

𝜋 ∙ 𝐷(𝑚𝑚)
=

110 ∙ 1000

𝜋 ∙ 16
= 2188.38

𝑉𝑓 (
𝑚𝑚

𝑚𝑖𝑛
) = 𝑓 (

𝑚𝑚

𝑏
) ∙ 𝑁 (

𝑏

𝑚𝑖𝑛
) = 0.516 ∙ 2188.38 = 1129.2

𝑃𝑐 =
𝑧 ∙ 𝐹𝑐(𝑁) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

2 ∙ 60
=

𝑧 ∙ 𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑆𝑐(𝑚𝑚2) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

2 ∙ 60

=
𝑧 ∙ 𝑝𝑠(𝑁/𝑚𝑚2) ∙ 𝑓𝑧(𝑚𝑚/𝑏 ∙ ℎ𝑜𝑟𝑡𝑧) ∙ 𝐷(𝑚𝑚) ∙ 𝑉𝑐(𝑚/𝑚𝑖𝑛)

2 ∙ 60 ∙ 2
=

3 ∙ 970 ∙ 0.172 ∙ 16 ∙ 110

2 ∙ 60 ∙ 2
= 3670.48 𝑊
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𝑡𝑚 =
6 ∙ (𝐿(𝑚𝑚) + 𝛥𝑢𝑟𝑟𝑢𝑛𝑘𝑒𝑡𝑎(𝑚𝑚) + 𝛥ℎ𝑢𝑟𝑏𝑖𝑙𝑘𝑒𝑡𝑎(𝑚𝑚))

𝑉𝑓(𝑚𝑚/𝑚𝑖𝑛)
+ 5 ∙

𝑡𝑡𝑟𝑎𝑛𝑡𝑠𝑖𝑧𝑖𝑜(𝑠)

60
=

6 ∙ (10 + 2 + 2)

1129.2
= 0.074 𝑚𝑖𝑛

Δ

Δ
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  

  

  

 

𝑃𝑒𝑟𝑡𝑠𝑜𝑛𝑎 − 𝑔𝑎𝑠𝑡𝑢𝑎𝑘 

= ∑ 𝑃𝑟𝑜𝑖𝑒𝑘𝑡𝑢𝑎𝑟𝑒𝑛 𝑖𝑟𝑎𝑢𝑝𝑒𝑛𝑎(𝑜𝑟𝑑𝑢) ∙ 𝑆𝑜𝑙𝑑𝑎𝑡𝑎𝑘 (
€

𝑜𝑟𝑑𝑢
) = 165 ∙ (20 + 50) = 11550 €
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𝑆𝑜𝑓𝑡𝑤𝑎𝑟𝑒𝑎𝑟𝑒𝑛 𝑘𝑜𝑠𝑡𝑢𝑎

= ∑
𝑃𝑟𝑜𝑖𝑒𝑘𝑡𝑢𝑎𝑟𝑒𝑛 𝑖𝑟𝑎𝑢𝑝𝑒𝑛𝑎(𝑜𝑟𝑑𝑢)

𝑈𝑟𝑡𝑒𝑘𝑜 𝑙𝑎𝑛𝑜𝑟𝑑𝑢𝑎𝑘(𝑜𝑟𝑑𝑢/𝑢𝑟𝑡𝑒)
∙ 𝑝𝑟𝑜𝑔𝑟𝑎𝑚𝑒𝑛 𝑢𝑟𝑡𝑒𝑘𝑜 𝑝𝑟𝑒𝑧𝑖𝑜𝑎 (

€

𝑢𝑟𝑡𝑒
)

=
165

1652
∙ (194 + 484 + 435.8) = 111.25 €

𝑂𝑟𝑑𝑒𝑛𝑎𝑔𝑎𝑖𝑙𝑢𝑎𝑟𝑒𝑛 𝑘𝑜𝑠𝑡𝑢𝑎 =
𝑃𝑟𝑜𝑖𝑒𝑘𝑡𝑢𝑎𝑟𝑒𝑛 𝑖𝑟𝑎𝑢𝑝𝑒𝑛𝑎(𝑜𝑟𝑑𝑢)

𝑈𝑟𝑡𝑒𝑘𝑜 𝑙𝑎𝑛𝑜𝑟𝑑𝑢𝑎𝑘(𝑜𝑟𝑑𝑢/𝑢𝑟𝑡𝑒)
∙ 𝑜𝑟𝑑𝑒𝑛𝑎𝑔𝑎𝑖𝑙𝑢𝑎𝑟𝑒𝑛 𝑢𝑟𝑡𝑒𝑘𝑜 𝑝𝑟𝑒𝑧𝑖𝑜𝑎 (

€

𝑢𝑟𝑡𝑒
)

=
165

1652
∙

800

7
= 11.42 €

 

 

 

 

  



GRADU AMAIERAKO LANA  GASTUEN AITORPENA 

BILBOKO INGENIARITZA ESKOLA  53 





GRADU AMAIERAKO LANA  ONDORIOAK 

BILBOKO INGENIARITZA ESKOLA  55 

 





GRADU AMAIERAKO LANA  BIBLIOGRAFIA 

BILBOKO INGENIARITZA ESKOLA  57 

 

  

  

  

  

  

  

  

  

  

  

  

http://www.sandvik.coromant.com/
http://www.sandvik.coromant.com/
http://www.sandvik.coromant.com/
https://eu.wikipedia.org/wiki/Automobilgintza
https://datosmacro.expansion.com/negocios/produccion-vehiculos
https://datosmacro.expansion.com/negocios/produccion-vehiculos/espana
https://datosmacro.expansion.com/negocios/produccion-vehiculos/espana
https://www.acicae.es/sector
http://revista.dgt.es/es/noticias/nacional/2018/01ENERO/0103-Presentacion-balance-accidentes-2017.shtml#.XTLXcegzaCh
http://revista.dgt.es/es/noticias/nacional/2018/01ENERO/0103-Presentacion-balance-accidentes-2017.shtml#.XTLXcegzaCh
https://www.abc.es/motor/abci-radiografia-automocion-espana-2018-201804270112_noticia.html
https://www.abc.es/motor/abci-radiografia-automocion-espana-2018-201804270112_noticia.html
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 
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