Perturbations thermiques Balancier - spiral

Perturbations thermiques du systéme balancier - spiral
Balancier - spiral non compensé

Coefficients thermiques - balancier laiton - spiral acier

E| Référence :D:\Résonateur (TE)\Data\Coef_thermiques.mcd(R)

Qp = a,to ap = 185 X 10_ 5 ﬁb = O!It1 ﬁb = 3 X 10_ 10 Qajton = 185 X 10_ 5
Ggi= g, @g=1.04x 10° po= Cac, Bo=52x10 2 Gagior = 1.15x 1072
—4 ~7 —4
Y0 = 7/ac0 70=-2.63x 10 71 = 7’ac1 71=-2x10 Yacier = —2.4x 10
11
EO = Eacier EO =21x10 Pa
Balancier annulaire monométallique d‘une montre bracelet
E| Référence :D:\Résonateur (TE)\Data\Montre HES.mcd(R)
T,=025s  f-4s wp= 2-7f  Jp=10mg-cm? Po= ac. Ourmbiante == 20
Perturbation de période due a la seule dilatation du balancier
0:=30  Jyi=dy  Copi= g2y
2\2 Jp(0O) Tp(O) - Ty _4
Jb(@) = JO' 1+ab-@+ﬂb-@ Tb(@) =2z —— =5.553x%x 10
sp TO
—4 2 -7 2 —4
ab-@:5.55>< 10 ﬁb'@ =27x 10 6b(@) = ab~@+ﬂb-@ 5b(@)=5553>< 10
1p(O) = —86400-5,(6) 1p(0) = -47.975
Approximation linéaire
—4
Op(0) = Ajajton* O Sp(O) =5.55x 10 () = —86400-6(0) Hp(O) = —47.952
Perturbation de période due a la seule dilatation du spiral
Co-Lo 7 4
Lo=Lgp Lo=11.182cm Co:=Cqp lo:= - lp=3.363x 10 ' mm
0
P 3 Jo Ts(®) - Ty _4
Cs(0) = Cop:\ 1+ a5 O+ s Ts(0) =27 — =-4.748x 10
Cs(@) TO
—4 2 -6 1 —4
ag@=312x 10 B @ =4.68x 10 35(0) = -1 54(0) =-4.748x 10
3
/(1 + a5 0+ [)’s~@2>
1s(0) := —86400-54(O) 14s(O) = 41.025

Approximations

3 )
52s(O) = —E-(as-@+ ,8502) 5:s(@) =—475x 104 1 (0) = -86400-5,,(0)  11,5(6) = 41.042

3 —4
01s(0) = _E'aacier'@ 01s(0) =-5.175x 10 5(0) = —86400-9;5(O) Lys(O) = 44.712
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Perturbations thermiques Balancier - spiral

Perturbation de période due au seul coefficient thermo-élastique du spiral

C(6) = C (1 o @2> To(O) = 2 do TeO) " T0_ 4 06x 1072
= Co\ 1+ 1O+ ;- =27 ————— =4.06x
s 0 Yo 71 E Co(0) T,
- 2 -4 1 -3
-0 =-7.89x 10" 7,-6° = 1.8 x 10 5£(0) = 1 52(@) =4.06x 10
\/1 + }/0~@+ 71'@2
1E(O) = —86400-54(O) 11£(©) = —350.748

Approximations

1 _
S.£(0) = —E.(yo.@+ }/1-@2> 5.2(0) =4.035x 107> 11p(0) = —86400-5,5(@)  pae(O) = —348.624

1 -3
SE(0) = _E’7acier’@ 5e(®) =3.6x 10 we(0) = —86400-0)(0)  pe(O) =-311.04

Graphes comparatifs

©:=-20,-19.9..30 Hiot(O) = pp(0O) + ug(O) + ug(0O)
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