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Etude des trains épicycloïdaux plans
Chers disciples,

pour chacun des 3 types de trains épicycloïdaux simples ci-dessous (2, 3 et 4), il existe 3 configurations du train (A, B et C) pour lesquelles il y a toujours un élément du train bloqué.
Votre mission, si vous l’acceptez, est de déterminer le rapport de transmission de chaque train en adoptant la démarche précédemment adoptée, à savoir :
(1 : Objectif : r=(S/0/(E/0 (((((((((((((Repérez bien       et       .

(2 : Raison basique : rb=(Sb/PS/(Eb/PS 

(3 : Composition des vitesses par rapport au bati 0
(4 : r= f(rb)
Vous avez 45 mn soit 5 mn par train sachant que les configurations 2A, 3A et 4A sont basiques et donc plus rapides à déterminer.

Vous donnerez le rapport de transmission à 10-3 prés et sous la forme r=1/x lorsque c’est possible.

Attention aux signes (et donc aux sens de rotations) et aux rapports de multiplication.





Train simple (non épicycloïdal)
r = (4/0 / (1/0 = -Z1.Z22/Z21Z4 ( -0,428
Rq: Le porte-satellite 3 est lié au bâti 0. La relation s'écrit donc:

rb2 = (4/PS / (1/PS = -Z1.Z22/Z21Z4 ( -0,428


1) Objectif: r = (PS/0 / (1/0 avec (4/0 = 0

2) Raison basique: Le porte-satellite 3 est bloqué.
rb2 = (4/PS / (1/PS = -Z1.Z22/Z21Z4 ( -0,428

3) Composition des vitesses:

rb2 = ((4/0 + (0/PS) / ((1/0 + (0/PS)
 
= ((4/0 - (PS/0) / ((1/0 - (PS/0)

4) r = f (rb2): avec (4/0 = 0 
( rb2 = - (PS/0 / ((1/0 - (PS/0) 
( - (PS/0 = (1/0 . rb2 - (PS/0 . rb2 
( (PS/0 (rb2 – 1) = (1/0 . rb2 
( r = (PS/0 / (1/0 = rb2 / (rb2 – 1) 
( r = (PS/0 / (1/0 = +0,3 ( 1/3,3


1) Objectif: r = (4/0 / (PS/0 avec (1/0 = 0
2) Raison basique: Le porte-satellite 3 est bloqué.
rb2 = (4/PS / (1/PS = -Z1.Z22/Z21Z4 ( -0,428

3) Composition des vitesses:

rb2 = ((4/0 + (0/PS) / ((1/0 + (0/PS)
 
     = ((4/0 - (PS/0) / ((1/0 - (PS/0)

4) r = f (rb2): avec (4/0 = 0 

( rb2= (4/0 - (PS/0 / (- (PS/0) 
( (4/0 - (PS/0 = - (PS/0 . rb2 

( (PS/0 (rb2 – 1) = - (4/0 

( r = (4/0 / (PS/0 = 1 - rb2  
( r = (4/0 / (PS/0 = +1,428







Train simple (non épicycloïdal)

r = (4/0 / (1/0 = (-1)0 Z1.Z22/Z21Z4 ( +1,178

Rq: Le porte-satellite 3 est lié au bâti 0. La relation s'écrit donc:

rb3 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1,178

1) Objectif: r = (1/0 / (PS/0 avec (4/0 = 0
2) Raison basique: Le porte-satellite 3 est bloqué.
rb3 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1,178
3) Composition des vitesses:

rb3 = ((4/0 + (0/PS) / ((1/0 + (0/PS)
 
     = ((4/0 - (PS/0) / ((1/0 - (PS/0)

4) r = f (rb3): avec (4/0 = 0 

( - (PS/0 / ((1/0 - (PS/0) = rb3 
( - (PS/0 = (1/0 . rb3 - (PS/0 . rb3 
( (PS/0 (rb3 – 1) = (1/0 . rb3 

( r = (1/0 / (PS/0 = (rb3 – 1) / rb3 
( r = (1/0 / (PS/0 = +0,15 ( 1/6,6



1) Objectif: r = (PS/0 / (4/0 avec (1/0 = 0


2) Raison basique: Le porte-satellite 3 est bloqué.
rb3 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1,178
3) Composition des vitesses:

rb3 = ((4/0 + (0/PS) / ((1/0 + (0/PS)

 
     = ((4/0 - (PS/0) / ((1/0 - (PS/0)


4) r = f (rb3): avec (1/0 = 0 

( rb3 = (4/0 - (PS/0 / (- (PS/0) 
( (4/0 - (PS/0 = - (PS/0 . rb3 


( (PS/0 (rb3 – 1) = - (4/0 

( r = (PS/0 / (4/0 = 1 / (1 - rb3)  

( r = (PS/0 / (4/0 = - 5,6





Train simple (non épicycloïdal)

r = (4/0 / (1/0 = (-1)0 Z1.Z22/Z21Z4 ( +1,714
Rq: Le porte-satellite 3 est lié au bâti 0. La relation s'écrit donc:

rb3 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1,714

1) Objectif: r = (PS/0 / (1/0 avec (4/0 = 0

2) Raison basique: Le porte-satellite 3 est bloqué.
rb4 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1, 714
3) Composition des vitesses:

rb4 = ((4/0 + (0/PS) / ((1/0 + (0/PS)

 
     = ((4/0 - (PS/0) / ((1/0 - (PS/0)


4) r = f (rb3): 
avec (4/0 = 0 

( rb4 = - (PS/0 / ((1/0 - (PS/0) 
( - (PS/0 = (1/0 . rb4 - (PS/0 . rb4 


( (PS/0 (rb4 – 1) = (1/0 . rb4 

( r = (PS/0 / (1/0 = rb4 / (rb4 – 1) 

( r = (PS/0 / (1/0 = +2,4

1) Objectif: r = (4/0 / (PS/0 avec (1/0 = 0

2) Raison basique: Le porte-satellite 3 est bloqué.
rb4 = (4/PS / (1/PS = +Z1.Z22/Z21Z4 ( +1, 714
3) Composition des vitesses:

rb4 = ((4/0 + (0/PS) / ((1/0 + (0/PS)

 
     = ((4/0 - (PS/0) / ((1/0 - (PS/0)


4) r = f (rb4): avec (1/0 = 0 

( rb4= (4/0 - (PS/0 / (- (PS/0) 
( (4/0 - (PS/0 = - (PS/0 . rb4 


( (PS/0 (rb4 – 1) = - (4/0 

( r = (4/0 / (PS/0 = 1 - rb4  

( r = (4/0 / (PS/0 = -0,714
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config. 4B
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config. 3B
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config. 2B
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AFSM
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config. 4C





config. 3C





config. 2C
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Z1=16, Z21=14, Z22=18, Z4=48





Z1=44, Z21=14, Z22=18, Z4=48





Z1=16, Z21=14, Z22=18, Z4=12





Type IV








Type III








Type II
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config. 4A





config. 3A
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config. 2A





(PS/0        rb4


 (1/0      rb4 – 1





r2 =           =





(PS/0        rb2


 (1/0      rb2 – 1





Multiplicateur / inverseur





r3 =           =





r4 =           =





(PS/0        1


 (4/0      1 - rb3





Réducteur 





Réducteur 





r3 =           =





 (1/0      rb3 - 1


(PS/0        rb3





Multiplicateur 





Réducteur / inverseur





r4 =           = 1 - rb4





  (4/0        


 (PS/0      





Multiplicateur





r4 =           = 1 - rb2





  (4/0        


 (PS/0      





rb2 = - (PS/0 / ((1/0 - (PS/0) = -Z1.Z22/Z21Z4


( -(PS/0.Z21Z4=-(1/0.Z1.Z22+(PS/0.Z1.Z22


( +(1/0.Z1.Z22 = (PS/0.(Z1.Z22+Z21Z4) 


( r =(PS/0/(1/0 = Z1.Z22 /(Z1.Z22+Z21Z4) 


( r =(PS/0/(1/0 = 16.18/(16.18+14.48)


( r = (PS/0 / (1/0 = +0,3 ( 1/3,3





rb2 = (4/0 - (PS/0 / (- (PS/0)  = -Z1.Z22/Z21Z4


( (4/0. Z21Z4- (PS/0. Z21Z4 = (PS/0.Z1.Z22


( (4/0. Z21Z4 = (PS/0.(Z1.Z22 +Z21Z4)


( (4/0 / (PS/0 = (Z1.Z22 + Z21Z4) / Z21Z4


( (4/0 / (PS/0 = (16.18 + 14.48) / 14.48


( (4/0 / (PS/0 = +1,428





rb3 = - (PS/0 / ((1/0 - (PS/0) = +Z1.Z22/Z21Z4


( -(PS/0.Z21Z4=+(1/0.Z1.Z22 - (PS/0.Z1.Z22


( +(1/0.Z1.Z22 = (PS/0.(Z1.Z22-Z21Z4) 


( r =(1/0/(PS/0 = (Z1.Z22 -Z21Z4) / Z1.Z22 


( r =(1/0/(PS/0 = (44.18 -14.48) / 44.18


( r = (1/0 / (PS/0 = +0,15 ( 1/6,6





rb3 = (4/0 - (PS/0 / (- (PS/0)  = +Z1.Z22/Z21Z4


( (4/0. Z21Z4- (PS/0. Z21Z4 = - (PS/0.Z1.Z22


( (4/0. Z21Z4 = (PS/0.( Z21Z4 - Z1.Z22)


( (PS/0 / (4/0 = Z21Z4 / ( Z21Z4 - Z1.Z22)


( (PS/0 / (4/0 = 14.48 / (14.48 - 44.18 ) 


( (PS/0 / (4/0 = - 5,6





rb4 = - (PS/0 / ((1/0 - (PS/0) = +Z1.Z22/Z21Z4


( -(PS/0.Z21Z4=+(1/0.Z1.Z22 - (PS/0.Z1.Z22


( +(1/0.Z1.Z22 = (PS/0.(Z1.Z22-Z21Z4) 


( r =(PS/0/(1/0 = Z1.Z22 / (Z1.Z22 -Z21Z4) 


( r =(PS/0/(1/0 = 16.18 / (16.18 -14.12) 


( r =(PS/0/(1/0 = +2,4





rb4 = (4/0 - (PS/0 / (- (PS/0)  = +Z1.Z22/Z21Z4


( (4/0. Z21Z4- (PS/0. Z21Z4 = - (PS/0.Z1.Z22


( (4/0. Z21Z4 = (PS/0.( Z21Z4 - Z1.Z22)


( (PS/0 / (4/0 = Z21Z4 / ( Z21Z4 - Z1.Z22)


( (4/0 / (PS/0 =  (14.12 - 16.18 ) / 14.12


( (4/0 / (PS/0 = - 0,714





Variante: sans developer rb :





Variante: sans developer rb :





Variante: sans developer rb :





Variante: sans developer rb :





Variante: sans developer rb :





Variante: sans developer rb :








