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Etude du régime transitoire
Oscillateur en forte avance

Etude du régime transitoire - Oscillateur en forte avance sur l'excitation

Caractéristiques du systéme

2-r -7 2
T:=0.2s wg = s J=8-10 "-kg-m go = 270-deg
Frottement visqueux
Fv_max
n = 0.002 C=2J-n-w Fy max = C-@p-qo A= >
J'a)o
Fy max = 0.015N-mm A =0.019
Frottement quadratique
B 3
B = 0.06-F, max By = > By =0.06 Fq max:= B-qo
ﬂ.-J-a)O

S|

h=0.212

Fq max=0.093N-mm

Régimes transitoires vers un foyer unique de grande amplitude

3
o . . 8-h
Excitation harmonique A= —— A.=0.015
343
4.A 2
ar .= 3.4, Fharm = as-\A-J- o
X1 —Xp
n:=500 i:=0.n Xg:=0 Xg=2-7  AX:=
n
ay
Y= 7-sin(x,-)-(o <xj< ) £:=2:h V3=1732
X:=[]for ic0.n l
-3 T
Z <« polyracines (—a1-cos(x,-) e 0 T ,6’1)
for je0.2
Xi.j < Zj-(Im(zj) = 0)-(Re(Z)) > 0)
X

2 2 T . 4.7 1
v=\-A ¢ +h -2.¢ 1 Z = polyracines(v) ys== |—— Xg 1= arccos| —
3:-B1 as

0.756 — 0.816i 2.099 - 0.917i 0.559 - 0.28i
z
> =] 0756+ 0.8161 | yy=| 2000+ 09171 | x,=| 0.559+ 0.28i
2.488 3.425 2.025
i —h Y( & s'n(Y) A
—_— + —_— I
3.3 2 07 !
Y0 = D(t,Y) :=
* 22 2 (Vo2 2 cos(v4)
J— 4 —. . + .
2 g7V T o, !
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A= 2.A]

A =0.029

Fam = 1.203x 107 > Nem

Xj:= Xg+ I-Ax

3 3
: 5'Ys‘Z'ﬂ1'Ys
arccos 4.2 d
X i 1= —_— | —
min o a | B

Xmax = 27 = Xmin

Xmin = 0.902  Xpay = 5.382
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Théorie de la synchronisation Etude du régime transitoire

Equation de Duffing Oscillateur en forte avance
tr:= 4000 S1:= rkfixe(Y0,0,t,n,D) s1? mod(S1<2> ,2~7r)
1.5 1
LR S2:= rkfixe(Y0,0,t,n, D) Yo:=| S3:= rkfixe(Y0,0,t,n, D)
522 .- mod(s22 2.1) 532 .- mod(s32 ,2.1)
2.5 4.5
Yo | S4:= rkfixe(Y0,0,t,n, D) LR S5 := rkfixe(Y0,0,t,n, D)
542 - mod(s4? 2.1) 552 . mod(s52 2.1)

S ccena,

2<2>)i’(83<2>)i’(S4<2>)i’(S5<2>)i

Régimes transitoires vers un foyer stable et un noeud structurellement instable

Excitation harmonique A =0.029 £:= 2.4402-h £=0.518

x,-,x,-,x,-,x,-,(S1<2>) (S

I

as = % Fharm = 31'(/1'\/'6002) Fram = 1.203 x 10 5N-m \/—3 =1.732
\/ P1
X:=[]for ic0.n 7
aq 3 T
Yj= 7~sin(x,')~(0 < Xj < ﬂ) Z « polyracines (—a1-cos(x,-) e 0 7-/31)
for je0..2
Xj.j < Zj-(Im(zj) = 0)-(Re(Z)) > 0)
(- X _
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Equation de Duffing

Etude du régime transitoire
Oscillateur en forte avance

2 2 T . 4.7 1 3 3
v=\-A ¢ +h -2¢ 1 Z = polyracines(v) ysi= |—— Xg = arccos| —-| e-ys——-f1Ys
3'ﬂ1 aq 4
1.046 2.221 0.622 4 ¢ |¢
7 Xpmin = arccos| —-—- | —
— = 1062 ys=| 2238 xs=|0.628 9 ar | P
2.773 3.616 1.892 Xmax = 27 = Xpmin
Xmin = 0.581 Xmax = 9.703
- Y| & s'n(Y) A
—_— + _— I
3.3 2 075 !
YO = D(t, w =
4 A i 3,8 (Y )2 o cos(Y)
of —— + —_ . + .
2 87"V TN, !
ty = 4000 S1 = rkfixe(¥0,0, t;, n, D) 512 = mod(s1? ,2.)
15 2
0= | S2:= rkfixe(Y0,0,t,n,D) Y0:=| S3:= rkfixe(Y0,0,t,n,D)
522 - mod(s2? 2.1 532 - mod(s32 ,2.1)
2.7 4.5
Y0 | S4:= rkfixe(Y0,0,t,n,D) o= | S5:= rkfixe(Y0,0,t,n,D)
542 - mod(s4? 2.1 552 - mod(s52 2.1
5
Yi
pl
Xi.o0
Xi1
Xi,2
S1<1>
S2<1>
83<1> ot
S4<1>
85<1> .
______ il
0
Xi,Xi,Xi,Xi,S7<2>, sz<2>,s3<2>,34<2>,35<2>
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Equation de Duffing Oscillateur en forte avance

Régimes transitoires vers deux foyers stables

Excitation harmonique A =0.029 £:=28-h e =0.594

4A _ _
aj= | —— Farm = a1-</1-J-a)02) Fram = 1.203x 107 > Nem V3=1732
3-B1 ] .
X:= for ie0..n
aq -3 T
Yi :=7-sin(x,-)-(0<x,-< ﬂ) Z « polyracines —a1-cos(x,-) e 0 T-m
for je0..2
X;,j < Zj(Im(Z;) = 0)-(Re(2)) > 0)
- X —
( 2 2 T . 4.7 1 3 3
v=\-A & +h -2¢ 1 Z:= polyracines(v) yg:= |—— Xg:= arccos| —-| &-Ys——P1Ys
3-B1 ay 4
-h a
0.484 1.51 0.408 - Yo+ ?-sm(W) yl
z
212135 |  yo=|3.473 X = | 0.984 D(t,Y) =
" 21 3.749 1.75 A2 28 (Vo ¢ — cos(vs)
. . . =+ —- . + -COS
2 8TV T o, !
t;:= 4000 Y0:= (33 4)' S1:= rkfixe(Y0,0, t,n, D) 512 = mod(s1? 2.1
Y0:= (45 25)  S2:=rkfixe(Y0,0,t,n,0)  YO:= (1 5)" $3 = rkfixe(Y0,0, tr, n, D)
522 - mod(s22 2.1 532 - mod($32 2.1
Y0:= (27 3)'  S4:=rkfixe(Y0,0,t;,n,D)  Y0:= (45 29)  S5:= rkfixe(Y0,0,t;,n,D)
542 - mod(s4? 2.1 552 - mod(s52 . 2.1)
"4 O
Xi.0 co

-
CSea

(2

Xi, Xj, Xj, Xjs S1
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Equation de Duffing Oscillateur en forte avance

Régimes transitoires vers un foyer stable et un noeud structurellement instable

Excitation harmonique A =0.029 £:=3.16-h £=0.671

4.A _
a, = /ﬁ Framm = a1-</1~J-a)02) Fram = 1.203x 107 ° Nem J3=1732
P11
X=[|for ico.n )
aq -3 T
Yi:= 7-sin(x,-)~(0 < Xj< 7[) Z « polyracines —a1-cos(x,-) e 0 T-m
for je0..2
Xj, j < Zj(Im(2)) = 0)-(Re(Z;) > 0)
(- X -
2 2 T . 4.7 1 3 3
V= (—A & +h 2¢ 1) Z = polyracines(v) ys:= ﬁ Xg = arccos| —- S'VS—Z'ﬂr}/s
b1 a
-h ar
0.345 1.276 0.341 (7.\/0 + ?~SIn(Y1)J/1
Z
- =| 2955 ys=| 3.733 Xs=| 1.368 D(t,Y) =
- 3 a
3.02 3.774 1432 /{7‘9 N E"B"(YO)Z o ~cos(Y1)}
Yo
T . (2 (2
tr:= 4000 YO:= (33 4)  S1:= rkfixe(Y0,0,t,n,D) S1“ = mod\S1“ ,2-7
YO:= (45 25) S2-= rifixe(Y0, 0, ¢, n, D) o= (1 5)  s3-= rkfixe(Y0,0, t;, n, D)
522 — mod(s2? 2.4 532 = mod(s3? 2.4
Yo= (27 3)  S4-= rifixe(Y0, 0, tr, n, D) YO:= (45 29) S5-= rkfixe(Y0,0, t;,n, D)
542 — mod(s4? 2.4 552 — mod(s5? 2.4
Vi 4 P
Xi.0
Xi 1
X,"2 3]
S1<1> _____
82<1>
...... 2]
83<1>
S4<1>
...... A
S5<1>

; ;
0 1 2 3 4 5 6

Xf,X/,X/,X/,37<2>, 32<2>,s3<2>,34<2>,35<2>
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Equation de Duffing Oscillateur en forte avance

Régimes transitoires vers un foyer unique de faible amplitude

Excitation harmonique A =0.029 &= 3.45:h £=0.732

4.A _
a = /ﬁ [ a1-(/1~J-a)02) Fram = 1.203x 107 2 Nem J3=1732
P1
X:=[]|for ic0.n l
aq -3 T
Yi ::T-SIn(x,-)~(0<x,-< 7[) Z « polyracines —a1-cos(x,-) e 0 T-,[h
for je0..2
Xj, j < Zj(Im(2;) = 0)-(Re(2;) > 0)
LIX _
2 2 T , 4.7 1 3 3
v=\-A ¢ +h -2¢ 1 Z = polyracines(v) ysi= |—— Xg = arccos| —-| &-Ys——-P1Ys
3'ﬂ1 aq 4
—-h a;
—- Yo + —~SIn(Y1) A
Zo 2 2
— =0.278 Vs =1.146 x5 =0.305 D(t,Y) =
h 0 0 - 3 2
Al—+—=-B1\Y0o) + -cos|Y
7+ g Yol 5 eoslYi)
T . (2 (2
tr:= 4000 YO := (3.3 4) S1:= rkfixe(Y0,0,t,n, D) S$1“ = mod\S1“ ,2-7
Yo= (15 0)  S2-= rkfixe(Y0,0, t;,n, D) Yo=(1 5)  s3-= rkfixe(Y0,0, t;,n, D)
522 .- mod(s2? 2.1 532 .- mod(s32 2.4)
Yo= (27 3)  S4-= rkfixe(Y0,0, t;,n, D) YO= (45 3) S5 rkfixe(Y0,0, t;,n, D)
542 - mod(s4? 2.1) 552 - mod(s52 2.1)
-
Yi
Xi0
Xi, 1
Xi 2
S1<1>
82<1>
83<1> 2]
""" /
S4<1> ;,'
""" P
»
85<1> M

~T

2
X0 X0 X5, X S1<2>,82<2>,S3<2>, S4<2>,S5<2>
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