Spiral plat Anisochronisme
sans courbes terminales en position horizontale

Spiral plat sans courbes terminales
Anisochronisme en position horizontale
Cas d'une montre bracelet

Caractéristiques du spiral

|E| Référence :E:\Résonateur (TA)\Data\Bal_spiral plat (ex num).mcd(R)

Dimensions ép = 0.03mm ha = 0.15mm S=45x 10" > mm? TOL = 10" °

a2, = 4.52mm d1sp =1.1mm Psp =0.135mm nsp = 12.667

L:=Lg, L=11.182cm Wo = 21 Ngp wo = 4.56 x 103deg

Position du piton rp:= 0.5-d2g, ap:=0 Xp = rp~cos(ap) yp = rp~sin(ap)
Xp=2.26mm yp=0mm Zp:=Xp+i-yp

Position du point rvi=054d1y,  ay(d):=wo+ 0  xy(8)=rycos(av(6)  y(0):= rysin(ay(6))
d'attache a la virole

Forme naturelle du spiral

Psp . ,
a:= > rs(a) =rp—a-a  xp(a):=rg(a)-cos(a) yo(a) = rs(a)-sin(a)  zp(a) = rs(a)-exp(i-a)
a
()= r(a) s(a) = i(rpz—rs(a)z) $(@) = rp-a - —-a° s(wo) = 11.1820m
da Psp 2
Amplitude stationnaire du balancier 0y = 270 deg

Moment quadratique de section

E| Référence :E:\Résonateur (TA)\Tables\Modules J, | et W des barres élastiques.mcd(R)
I33:= It rect(ép, ha)

Déplacement de la virole libre

vo
02:= %J 20(a)-zp(@)-rs(@) da 02 = 2.705 mm*
0
o [V
A(0) = 'T zo(a)-exp(i~6~¥j~rs(a) de
Jo
i-0 (7o 0 a 2
M(9) = T exp[i-a{1 + I'(rp— E'O{j:|:|'(rp— a~a) da
Jo

u1(6) = Re(A(6)  vs(0):= m(A1(6)  us(60) =-0.207mm  v4(85) = 0.01mm
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Perturbation de période - spiral non déformé en position de repos

2
(|a100)]) d
0) = ——F7— 0(p) = 6p-cos(gp) 7(0) .= —X(0)
o2 ao
2.
Delta(é?o) = J 7( Ho-cos(go))-cos(go) do Delta(é?o) ~_8.459x 10" *
2:1-00 J,
#(8o) := ~86400-Delta( 6,) |4(65) = 73.086 | [1(220-deg) = 65.987 | [1(300-deg) = 77.069 |
Approximations de Haag
OP = rp oV — rv.ei'ylo w(6) = _TH.KrP—Z-i-a—%-rpzj-OP—(rV—Z-i-a—g-rvz)-ov-ei'ﬂ
(o)) J 1 (P
X0)= === 0= —Xu(0) )= 5— %), Yl G0-cos(9))-cos(p) do
1l 00) = ~86400-5,(60)  [uu[05) = 71238 | |144(220-deg) =64.809 | [1,(300-deg) = 74.727 |
2 1
F(00) := J0(85) - 85-J1(65) San(00) = —Z-ﬁ-[—(rp“ N rv4) + 2.15%n,2F(65)-cos( V/O)J
L e +1ry
Han(80) = ~86400-5,1( 6p) |t2an( 60) = 71.063 | |1an(220-deg) = 65.333 | |14n(300-deg) = 73.609 |

x:=100-deg 6y, := racine(F(x),x) 0Op;=71.951deg 6Op1:= racine(d—F(x) ,xj Om1 = 156.682 deg
ax

x:=300-deg 6p,:= racine(F(x),x) 0p>=233.737deg 6Opo:= racine(d—F(x) ,xj Omo = 326.093 deg
ax

Om:= 100-deg, 110-deg .. 350-deg

Him1 = ~86400-5ap(01n1) L = 61.602 Him = ~86400- 5ap(Gpm2) LUma = T4.403
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