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Corso di Laurea in Ingegneria Meccanica
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GRUPPO SHIMANO 105
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DERAGLIATORE ANTERIORE GRUPPO SHIMANO 105
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ANALISI DEL MECCANISMO

𝑧! − 𝑧" + 𝑧# + 𝑧$ = 0

𝑧% + 𝑧& − 𝑧' − 𝑧( − 𝑧) = 0

𝑧"# + 𝑧"$ + 𝑧"! − 𝑧"" − 𝑧"* = 0

MAGLIE DEL MECCANISMO

VARIABILI 𝑞, 𝜑", 𝜑!, 𝜑%, 𝜑&, 𝜑', 𝜑"*, 𝜑"", 𝜑"!
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ANALISI POSIZIONE – 1A MAGLIA

𝜑! = (sin"#
−𝑥$
𝐿%$

+ cos"#
𝑞! + 𝐿$% ! − 𝑎#!

2𝑞𝐿$%
)

𝜑# = 𝜋 − cos"#
−𝑥&
𝑎#

𝑞
cos𝜑!
sin𝜑! − 𝑎#

cos𝜑#
sin𝜑# + 𝑎'

1
0 + 𝑎(

0
1 = 0

0

𝑥& = 𝑥$ + 𝑞 cos𝜑!
𝑦& = 𝑦$ + 𝑞 sin𝜑!

𝐿$% = 𝑥$2+ 𝑦$2

𝑧! − 𝑧# + 𝑧' + 𝑧( = 0
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ANALISI POSIZIONE – 2A MAGLIA

𝜑) = 𝜋 + cos"#
𝑥* − 𝑥+
𝐿+*

+ cos"#
𝑎)! + 𝐿+*! − 𝑎,!

2𝑎)𝐿+*

𝜑, = cos"#
𝑥- − 𝑥+
𝑎,

𝜑. = 𝜑#− cos"# /!"0/#""1$%"

! /! /#

𝑧. + 𝑧) − 𝑧, − 𝑧2 − 𝑧3 = 0

𝑎.
cos𝜑.
sin𝜑. + 𝑎)

cos𝜑)
sin𝜑) − 𝑎,

cos𝜑,
sin𝜑, − 𝑎2

1
0 − 𝑎3

0
1 = 0

0

𝑥* = 𝑎. cos𝜑.
𝑦* = 𝑎. 𝑠𝑖𝑛𝜑.

𝑥- = 𝑥* + 𝑎) cos𝜑)
𝑦- = 𝑦* + 𝑎) 𝑠𝑖𝑛𝜑)
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ANALISI POSIZIONE – 3A MAGLIA

𝑧"* + 𝑧"" − 𝑧"! − 𝑧"$ − 𝑧"# = 0

𝑎"#
1
0 + 𝑎"$

0
1 +𝑎"!

cos𝜑"!
sin 𝜑"! − 𝑎""

cos𝜑""
sin 𝜑"" − 𝑎"*

cos𝜑"*
sin 𝜑"* = 0

0

𝜑"* = 𝜑' − cos,"
𝑎'! + 𝑎"*! − 𝐿-.!

2𝑎'𝑎"*

𝜑"" =
𝜋
2
− cos,"

𝑥/ − 𝑥-
𝐿-/

+ cos,"
𝐿-/! + 𝑎""! − 𝑎"!!

2𝑎""𝐿-/

𝜑"! =
3
2
𝜋 + 𝑠𝑖𝑛,"

𝑥0 − 𝑥/
𝑎"!

𝑥- = 𝑥1 + 𝑎"* cos𝜑"*
𝑦- = 𝑦1 + 𝑎"* sin 𝜑"*

𝐿-/ = (𝑥/ − 𝑥- )!+(𝑦/ − 𝑦- )!

𝑥0 = 𝑥- + 𝑎"" cos𝜑""
𝑦0 = 𝑦- + 𝑎"" sin 𝜑""
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ANALISI CINEMATICA GUIDA-CATENA

𝑥2 = 𝑥1 + 𝑎"* cos𝜑"* + 𝐿-2 cos𝜑"%

PUNTO L

̇𝑥2 = −𝑎"* sin 𝜑"* ̇𝜑"* − 𝐿-2 sin 𝜑"% ̇𝜑""

𝑊3! =
̇𝑥2
𝑞̇
= −𝑎"* sin 𝜑"*𝑊"* − 𝐿-2 sin 𝜑"%𝑊""

45"!
46

= 3̈!
6̇#
= 4

46
(−𝑎"* sin 𝜑"*

9$ :;< =$,=%
9& :;< =%,=&

"
9' :;<(=',=#)

−

𝐿-2 sin 𝜑""( −
9'( :;< ='(,=''
9'' :;< ='',='#

) 9$ :;< =$,=%
9& :;< =%,=&

"
9' :;< =',=#

)

𝑊='( = 𝑊=&= − 9$ :;<(=$,=%)
9& :;<(=%,=&)

𝑊=$

𝜑"% = 𝜑"" − 𝐻 >𝐺𝑀

𝑊=$ = 𝑊='= − "
9' :;<(=',=#)

𝑊=''= − 9'( :;<(='(,='')
9'' :;<(='',='#)

𝑊=&
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STIMA DELLA CORSA NECESSARIA

[mm]
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ANALISI RISULTATI
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SIMULAZIONE MECCANISMO


