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Test des courbes terminales
Courbes formées d'un arc de cercle
Conditions de Keelhoff

Caractéristiques du spiral

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

|E| Référence :C:\Résonateur (TA)\Data\Définition Atan.mcd(R)

Dimensions 6p=0.09mm  ha=0334mm S=003mm>  Rp=5mm TOL == 10”2

Elinvar pe=8x10° m3kg E=17x10""Pa G=6.538x10"Pa
Parie cylindrique  ng:= 1015 yy:= ng-360-deg  y,=3.654x 10°deg L= Rp-yp L=318.872mm
rs(a) = Ry s(a) = Ry (a — 7n) Xps(@) = Rp-cos(a) Yos(@) = Ryp-sin(«a)

Courbe terminale externe g = 121-deg S, := racine| p-(/2-sin(B) - 1) + sin(p)-cos(B), ] B, = 121.21 deg

R
ap =7 Iy = \/_ZT;:(ﬂ()) XOt(at) = _RO + rt'(1 + COS(O!t)) yOt(at) = rt'Sin(at) It = rt'2'ﬂ0
Courbe terminale interne ag = mOd(l//o + 7, 2~7z') ag = 234 deg

Xor’(at') = [Ro + rt~(—1 + cos(at'))]cos(aB) - rt-sin(at')-sin(aB)

YOt'(at') = [Ro + rt~(—1 + cos(at'))]sin(aB) + rt-sin(at')-cos(aB) Ly:=2+ L
Position du piton ap=n-2fy ap=-62426deg  xp:=xplaw)  yp=yolaw)
Zp:=Xp+i-yp Ip:= |zp| ro=3.811mm arg(zp) =—-74.047 deg

Position du point rvi=tp  ay(6) = Atan(xor(2-8o). Yor(2-80)) + & ay(0) = 128.047 deg

d'attache a la virole )

xy(6) = rv-cos(av(e)) yv(0) = rv-sm(av(e))
Amplitude stationnaire du balancier 0y = 270 deg 0 := 270-deg
E| Référence :C:\Résonateur (TA)\Tables\Modules J, | et W des barres élastiques.mcd(R)

I33:= It rect(ép, ha) Wi3 := Ws rect(ép, ha)

Graphe des courbes et du spiral

2:By

ns:= 201 Jj==0.n—-1 Aas:= ay = —2-fo+ j- Aoy X = XOt(at.) Vi = YOt(at.)
ng—1 J J J J J
, Yo ,
n:=50-ng + 1 i=0.n-1 Aa = y aj:=r+i-Aa 7+ o — 20-7 =234 deg
n -
ar = J-Aay Xt = Xor’(at'.) yr = yOt'(at'.)
J J J J J

xs.:= Xos( @) ys .= Yos(ai) xo:= pile(x.xs) yo:= pile(ye.ys) xo:= pile(xo.x:) ¥o:= pile(yo.yt)

R

2 2 2
ro:=+ Xo + Yo Ps = Atan(xo,yo)
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Vérification de la condition de Phillips

Partie cylindrique Zps(@) = xgs(@) + i-yos(@)
Yot
Ro
Cos = T'J Zos(@) da Eosi= Re(Cos)  mosi=Im(Cos) o5 =—0.083mm  ngs =-0.032mm
T
Courbe terminale externe  zy( ) = xor ) + i-yor( )
no(* e
Sori= 7 zor( ex) dey Zor= Re( oy not= Im(¢o) Veérification
t
O[tp R02
Eot=0mm not=1.429mm T =1.429mm
t
Courbe terminale interne 2o (@) = xor () + i-yor ()
2:po
I
Cor = /—J zor(ar) day o= Re(Cor)  nori=Im(Sor)  Eor = 1.156mm not =—0.84mm
t-o
Condition de Phillips It ot + L-Cps + It o = Omm2

Vérification de la condition de Moulin

Partie cylindrique ss(a) = Ry-(a — 7) + I
5 Yot

Zos:= - ‘[ ss(a)-zps(a)-Ry da Zys =-0.108 + 0.07imm
L
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Courbe terminale externe
T
_2 -3 . .-3
ZZt.— _2 I't'(at— O!tp)'ZOt(O!t)'rt dO!t 222‘:_3-767X 10 + 5.775ix 10 mm
Ly Yap
Courbe terminale interne
2-Bo
2
Zo=— J (le+ L+ rear)-zor(ar) - day Zy = 0.112 - 0.077imm
Ly -0
Condition de Moulin  Z,:= Zy+ Zps + Zor |2, = 5.485x 10” * mn
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