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(un limiteur de couple ou un frein)



Cloche

(Cloche)

Disque intérieur

Disque extérieur

intérieur

extérieur

Arbre récepteur

Plateau de pression

Ressort

Nomenclature des 
pièces principales

Schéma 
cinématique



Calcul du couple maximal transmissible 
pour un contact entre deux disques



On met en place la composante 

On met en place la composante 
V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur

1 2dN →→→→

uuruuruuruur
normale au plan de contact au point M

dirigée vers la matière.

tangentielle opposée à la vitesse 1 2dT →→→→

uuruuruuruur

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur



On calcule de moment de l’action de contact en M par rapport au point O

→ → →→ → →→ → →→ → →= ∧ += ∧ += ∧ += ∧ +
uuur uuur uur uuruuur uuur uur uuruuur uuur uur uuruuur uuur uur uur

O1 2 1 2 1 2dM     OM    (dN     dT )  

On le projette sur l’axe 
r

(O,  z)

→ → →→ → →→ → →→ → →    ⋅ = ∧ + ⋅⋅ = ∧ + ⋅⋅ = ∧ + ⋅⋅ = ∧ + ⋅    

uuur uuur uur uuruuur uuur uur uuruuur uuur uur uuruuur uuur uur uurr rr rr rr r
O1 2 1 2 1 2dM   z   OM    (dN     dT )   z →→→→    = ∧ ⋅= ∧ ⋅= ∧ ⋅= ∧ ⋅    

uuur uuruuur uuruuur uuruuur uur rrrr
1 2   OM    dT    z 

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
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→ →→ →→ →→ →    ⋅ = ∧ ⋅⋅ = ∧ ⋅⋅ = ∧ ⋅⋅ = ∧ ⋅    

uuur uuur uuruuur uuur uuruuur uuur uuruuur uuur uurr rr rr rr r
O1 2 1 2dM   z   OM    dT    z 

→→→→ →→→→⋅ = ⋅ ∧ ⋅ ⋅⋅ = ⋅ ∧ ⋅ ⋅⋅ = ⋅ ∧ ⋅ ⋅⋅ = ⋅ ∧ ⋅ ⋅        
uuuruuuruuuruuur r r r rr r r rr r r rr r r r

O1 2 1 1 2 1dM   z   r  x   dT  y    z →→→→= ⋅ ⋅ ⋅= ⋅ ⋅ ⋅= ⋅ ⋅ ⋅= ⋅ ⋅ ⋅        
r rr rr rr r

1 2   r  dT  z    z →→→→= ⋅= ⋅= ⋅= ⋅ 1 2   r  dT 

Avec, à la limite du glissement : → →→ →→ →→ →= ⋅= ⋅= ⋅= ⋅1 2 1 2 dT    f dN 

Avec l’hypothèse de répartition de pression constante : 
→→→→ = ⋅= ⋅= ⋅= ⋅1 2 dN    P dS

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur

Projection sur l’axe               suite 
r

(O,  z)



(((( ))))→→→→ →→→→⋅ = ⋅ = ⋅ ⋅ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅
uuuruuuruuuruuur rrrr

O1 2 1 2 dM   z    r  dT    r f  P dS

Avec   

D’où : 

= ⋅ θ⋅= ⋅ θ⋅= ⋅ θ⋅= ⋅ θ⋅ dS   r d   dr

→→→→ →→→→⋅ = ⋅ = ⋅ ⋅ ⋅ ⋅ θ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅ ⋅ θ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅ ⋅ θ ⋅⋅ = ⋅ = ⋅ ⋅ ⋅ ⋅ θ ⋅
uuuruuuruuuruuur rrrr

O1 2 1 2 dM   z   r  dT    r f  P  (r d  dr)D’où : 

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur



On intègre sur toute la surface avec une pression constante :

==== θ= πθ= πθ= πθ= π

→→→→

= θ== θ== θ== θ=

⋅ = ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ θ∫ ∫∫ ∫∫ ∫∫ ∫
urururur rrrr

r R 2e
2

O1 2

r R 0i

 M   z   f  P r   dr    d
====

====

    
= ⋅ ⋅ ⋅ π= ⋅ ⋅ ⋅ π= ⋅ ⋅ ⋅ π= ⋅ ⋅ ⋅ π    

    

 r Re3

 r Ri

r
   f  P 2  

3

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur

→→→→ ⋅ = ⋅ ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ ⋅ θ⋅ = ⋅ ⋅ ⋅ ⋅ θ
uuuruuuruuuruuur rrrr 2

O1 2 dM   z    f  P r  dr  d

→→→→
    −−−−

⇒⇒⇒⇒ ⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅     
    

urururur rrrr
3 3

e i
O1 2

R   R
  M   z    2 f  P  

3



→→→→
    −−−−⋅ = ⋅ ⋅⋅ = ⋅ ⋅⋅ = ⋅ ⋅⋅ = ⋅ ⋅     −−−−    

urururur rrrr
3 3

e i
O1 2 2 2

e i

R   R2
 M   z  f  N  

3 R   R

→→→→
    −−−−⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅⋅ = π ⋅ ⋅ ⋅         π ⋅ −π ⋅ −π ⋅ −π ⋅ −         

urururur rrrr
3 3

e i
O1 2 2 2

e i

R   R N
 M   z    2 f  

3 R   R

dN
uuruuruuruur

1 2dN →→→→

uuruuruuruur

1 2dT →→→→

uuruuruuruur

V(M,2 /1)
uuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuuruuuuuuuuuuur

D’où l’expression du couple transmissible pour un contact entre deux disques

    −−−−====     −−−−    

3 3
e i

moyen 2 2
e i

R   R2
 R    

3 R   R

Avec le rayon de contact moyen 
qui a pour expression :

= == == == =
    π ⋅ −π ⋅ −π ⋅ −π ⋅ −    

2 2
e i

N N
P        

S R   R

Expression de la pression 
en fonction des rayons Re et Ri :

On remplace la pression P par son expression en fonction de l’effort normal N :



Conclusion : 
Pour déterminer le couple maxi transmissible par un embrayage, 

(un limiteur de couple ou un frein) multidisques, 
- On compte le nombre de contacts (pour lesquels il y a glissement entre un 

disque extérieur et un disque intérieur).

- On détermine le couple transmis par chaque contact  (Ici relation 
calculée pour une répartition uniforme de la pression).

→→→→
    −−−−⋅ = ⋅ ⋅ ⋅⋅ = ⋅ ⋅ ⋅⋅ = ⋅ ⋅ ⋅⋅ = ⋅ ⋅ ⋅     −−−−    

urururur rrrr
3 3

e i
O1 2 2 2pour   contacts

e i
n

R   R2
  M  z     f  N

3 R   R
n  



Fin


