Perturbation due au poids du spiral

Spiral cylindrique dextre

Perturbation de période due au poids du spiral

Spiral cylindrique dextre sans courbes terminales

Exemple numérique

Nep:=12  y:=2-7mngp 6o = 270deg
R:=5-mm L=Ry To:=04:s
Balancier M, = 657-mg
. . 3 -3
Spiral acier  p,.:= 7.8:10"-kg-m
Ci= wp fym 2t
= g Jp =
° Eac
Masse spiral Mg = pac-€s-hg-L

Jp = 550-mg-cm2

E..:= 21.10% N.mm

32T,
hg:=0.8-mm eg:= s e;=0.071mm
S

mg=168.184 mg

2

Point d'attache a la virole verticalement sous I'axe de balancier

Déplacement du centre de gravité du spiral (approximation)

. 1 1
contraction byi=—- ‘R $1(0):=by-0 x1(0) = £4(6)-sin(0)  y4(0):=—-L4(0)-cos(0)
2. Ngp + 1
. 1 1 .
expansion b= —- R G(0)=br8  x2(0):= 55(0)sin(8)  y2(6) = ~(2(6)-cos(6)
2:m ng,—1
6y1:= 0-deg, 1-deg .. 360-deg 6\ := -360-deg,—-359-deg .. 0-deg

I'1(6) :=-mg-g-by-0-sin(0)

I'5(60) == —-mg-g-bs-0-sin(0)

O(p) := Op-sin(p)

.g-b .g-b
y1(0v1) : A - ms-g-04 A, - mg-g-by
vt 510 ° °

-5.10 * T
X 1( 9v1) ,Xz( 9v2)
T
1 Ay, —A
11(09) = ;.J sin(0g-sin(p))-sin(¢)? dp 55(00) = ———1,(8,)

0

u(89) = ~86400-55(6y)
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Perturbation due au poids du spiral

Spiral cylindrique dextre

Point d'attache a la virole horizontalement a gauche de I'axe de balancier

Déplacement du centre de gravité du spiral (approximation)

. 1 1
contraction by 2— y .
T Ngp +
1
2-

. 1
expansion

o>
N
Il

Ngp

R &1(0):=bs-0  x4(0):=-¢1(0)-cos(8) y1(0):=-¢1(0)-sin(0)

y ‘R G(0)=by0  xp(0):=—5(0)-cos(0) y(0):=—¢5(0)-sin(0)

I'4(0):=mg-g-bs-0-cos(6)

0(p) = bo-sin(p)
y1(0v1) A ms-g-by
1=
Y2( 9v2) ¢
-5.10 * 1
x1( Oy1). X 9v2)
w
1 . 2 Ao+ Aq
12(90) = ;J COS(QO'SIH(¢))'SIH(¢) d¢ 5\/(490) = 5 12(90)
0
y(8p) = ~86400-5,/( ) 1,(220-deg) = —0.402
Om = 1-deg,2-deg.. 300-deg
400 2b0
-400 | | | I |
0 50 100 150 200 250 300
6?,,1~deg_1
I'5(x) == d—lz(x) x := 200-deg racine(l'z(x),x) =201.585deg
adx
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I5(0) = mg-g-by-0-cos(6)

ms-g-by

>
)
Il
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