
Développement excentrique du spiral Spiral cylindrique

Perturbation de période due au développement excentrique du spiral

Spiral cylindrique sans courbes terminales

Exemple numérique

nsp 10:= ψ 2 π⋅ nsp⋅:= θ0 270deg:= hdéc 0.2 mm⋅:= βdéc 20 deg⋅:=

R 5 mm⋅:= L R ψ⋅:= T0 0.4 s⋅:= ω0

2 π⋅

T0
:= θ0

R

L
⋅ 0.075=

Spiral non déformé en position de repos

F θ0( ) J0 θ0( ) θ0 J1 θ0( )⋅−:= F θ0( ) 1.061= Delta θ0( ) 2

ψ2
1− F θ0( ) cos ψ( )⋅+( )⋅:= Delta θ0( ) 3.1 10

5−
×=

µ θ0( ) 86400− Delta θ0( )⋅:= µ θ0( ) 2.689−= µ 220 deg⋅( ) 60.857=

x 100 deg⋅:= θ01 racine F x( ) x,( ):= θ01 72deg= θm1 racine
x
F x( )

d

d
x,









:= θm1 156.7deg=

x 300 deg⋅:= θ02 racine F x( ) x,( ):= θ02 233.7deg= θm2 racine
x
F x( )

d

d
x,









:= θm2 326.1deg=

θm 1 deg⋅ 2 deg⋅, 360 deg⋅..:=
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2−

⋅
µ θm( )

θm1

deg

θm2

deg

θm

deg

µm1 86400− Delta θm1( )⋅:=
µm1 102.238=

µm2 86400− Delta θm2( )⋅:=

µm2 39.728−=
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Spiral déformé en position de repos

δ1 θ0( ) 2

ψ2
1− F θ0( ) cos ψ( )⋅+( )⋅









:= δ1 θ0( ) 3.112 10
5−

×=

δ2 θ0 h,( ) 2− h
2

⋅

R
2

J1 θ0( )
θ0

⋅:= δ2 θ0 hdéc,( ) 1.913 10
4−

×=

δ3 θ0 h, β,( ) 2 h⋅

ψ L⋅
cos ψ β−( ) cos β( )+( )⋅ 1 F θ0( )−( )⋅

2 h⋅

L
sin ψ β−( ) sin β( )+( )⋅ J0 θ0( )⋅−:=

δ3 θ0 hdéc, βdéc,( ) 2.339− 10
6−

×=

δtot θ0 h, β,( ) δ1 θ0( ) δ2 θ0 h,( )+ δ3 θ0 h, β,( )+:= δtot θ0 hdéc, βdéc,( ) 2.2 10
4−

×=

µ2 θ0 h,( ) 86400− δ2 θ0 h,( )( )⋅:= µ2 θ0 hdéc,( ) 16.525−=

µ3 θ0 h, β,( ) 86400− δ3 θ0 h, β,( )( )⋅:= µ3 θ0 hdéc, βdéc,( ) 0.202=

µdéc θ0 h, β,( ) 86400− δ2 θ0 h,( ) δ3 θ0 h, β,( )+( )⋅:= µdéc θ0 hdéc, βdéc,( ) 16.323−=

µtot θ0 h, β,( ) 86400− δ1 θ0( ) δ2 θ0 h,( )+ δ3 θ0 h, β,( )+( )⋅:= µtot θ0 hdéc, βdéc,( ) 19.012−=
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µ2 θm hdéc,( )
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θm deg
1−

⋅

Influence de la position angulaire du décentrage initial i 0 1, 4..:= β i 45 deg⋅ i⋅:=
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1−

⋅

hdéc 0.2mm=

θ0 270 deg=

Influence de la position radiale du décentrage initial

hdéc 0 mm⋅ .02 mm⋅, 0.5mm..:= βdéc 20deg= θ0 270 deg=
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⋅

Vérification par calcul numérique

θ ϕ( ) θ0 cos ϕ( )⋅:= σ R:=

∆1 θ( ) i
θ R

2
⋅

L
⋅ exp i θ⋅( )⋅

0

ψ

αexp i α⋅( ) exp i−
θ R⋅ α⋅

L
⋅









⋅
⌠


⌡

d⋅:= ∆1 θ( ) θ
R
2

L
⋅ 1 θ

R

L
⋅+









⋅ exp i ψ⋅( ) exp i θ⋅( )−( )⋅:=

∆2 θ h, β,( ) i
θ

L
⋅ exp i θ⋅( )⋅

0

L

sh exp i β⋅( )⋅ exp i− θ⋅
s

L
⋅









⋅
⌠


⌡

d⋅:= ∆2 θ h, β,( ) h− exp i β⋅( )⋅ 1 exp i θ⋅( )−( )⋅:=

∆ θ( ) ∆1 θ( ) ∆2 θ hdéc, βdéc,( )+:=

χ θ( )
∆ θ( ) ∆ θ( )

⋅

σ2
:= χ θ0( ) 4.079 10

3−
×= γ θ( )

θ
χ θ( )d

d
:= Gamma ϕ( ) γ θ ϕ( )( ):=
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δnum
1−

2 π⋅ θ0
2

⋅ 0

2 π⋅

ϕθ ϕ( ) Gamma ϕ( )⋅
⌠

⌡

d⋅:=

δnum 2.182 10
4−

×= δtot θ0 hdéc, βdéc,( ) 2.2 10
4−

×=

µnum 86400− δnum⋅:= µnum 18.853−= µtot θ0 hdéc, βdéc,( ) 19.012−=
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