C>
| > restart;

with (DEtools) :

with (plots,loglogplot) :
calcul avec f=-r *V mod¢le Stoke
calcul avec f= - (signe de V )*0.5 *cx*rho *S* V**2 avec la formule d'Abraham pour l'expression
de cx
calcul avec f=-ks *(signe de V) frottement solide
comparaison des 3 modeles
EqO:=m* (DQQ2) (y) (x)+ r*diff (y(x),x)+k*y(x)=0;
Eql:=m* (D@QR2) (y) (x) +signum (diff (y (x) ,x)) *0.5*rho*S*A*
((1+b/ (sqrt (abs (rho*dia* (diff (y(x) ,x)))/eta)) ) **2) * (diff (y(x) ,x))*
(diff (y (x) ,x))+k*y (x)=0;
Eq2:=m* (D@R2) (y) (x) +ks*signum (diff (y (x) ,x))+k*y (x)=0;#solide
uniquement
Eg3:=m* (DQQ2) (y) (x) +ks*signum(diff (y(x) ,x))+r*diff (y(x) ,hx)
+k*y (x)=0;#solide et Stokes
sk sk st sk st ske sk sk st sk sk sk ske sk sk sk sk sk sk steoskeoskeoske sk sk skeskeskeske sk sk
m:=0.03;
k:=1.2;# k du ressort
rho:=1000;# fluide = eau
eta:=0.002;# fluide = eau

dia:=0.02;

ks:=0.001;# £ solide

A:=0.29238;

b:=9.06;

S:=dia*dia*Pi/4;# diametre en m

r:=0.004;# normalement r = 6 pi eta R ou 3 Pi eta D pour stokes
r stokes:=evalf (3*Pi*eta*dia, 6) ;

lambda:=r/ (2*m) ;

freg=evalf (((2*Pi)**(-1))* ((k/m)**(1/2)) ,4);

sk sk st sk sk sk sk sk sk sk sk ske sk st sk sk sk sk sk sk sk sk sk skeske sk sk sk sk

sol0:=dsolve ({Eq0,y(0)=0.03, D(y) (0)=0.001},y(x)):
sol0_res:=subs(sol0,y(x)):
sol0a_res:=abs(subs(sol0,y(x))):
sol0log_res:=log(abs(subs(s0l0,y(x)))):

solOReynolds:=rho*dia*abs (subs (s0l0,diff (y(x) ,x))) /eta:

sol0 (1) :

plot(solOReynolds,x=0..40,numpoints=200,

title="nb de Reynolds, modele Stokes",6color=black, thickness=2) ;
sol3:=dsolve({Eq3,y(0)=0.03, D(y) (0)=0.001},y(x) , type=numeric) :
sol3 res:=t->subs(sol3(t),y(x)):
sol3a_res:=t->abs(subs(sol3(t) ,y(x))):
sol3log_res:=t->log(abs(subs(sol3(t) ,y(x)))):

sol2:=dsolve({Eg2,y(0)=0.03, D(y) (0)=0.001},y(x) ,type=numeric) :



sol2 res:=t->subs(sol2(t),y(x)):
sol2a res:=t->abs(subs(sol2(t),y(x))):
sol2log_res:=t->log(abs(subs(sol2(t),y(x)))):
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soll:=dsolve({Egql,y(0)=0.03, D(y) (0)=0.001},y(x) ,type=numeric) :
soll res:=t->subs(soll(t),y(x)):

solla_ res:=t->abs(subs(soll(t),y(x))):
solllog_res:=t->log(abs(subs(soll(t) ,y(x)))):

#s0l2 res:=t->subs(soll(t),y(t))-subs(solO(t),y(t));
#so0l2 (1) ;

plot(sol0_res,x=0..40,numpoints=200,title="y=£f(t) modele

Stokes" ,thickness=2) ;
plot(soll_res,0..40,numpoints=200,title="y=£f(t) modele

Abraham", thickness=2) ;

plot(sol2 res,0..40,numpoints=200,title="y=f(t) modele frottement
solide", thickness=2) ;

plot(sol3 res,0..40,numpoints=200,title="y=f(t) modele frottement
solide+Stokes", thickness=2) ;
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plot(sol0a_res,x=0..40,numpoints=200, title="y=abs (f(t)) modele
Stokes" ,thickness=2) ;
plot(solla_res,0..40,numpoints=200,title="y=abs (f(t)) modele
Abraham", thickness=2) ;

plot(sol2a_res,0..40,numpoints=200,
title="y=abs (f(t)) modele frottement solide", thickness=2);
plot(sol3a_res,0..40,numpoints=200,
title="y=abs (f(t)) modele frottement solide", thickness=2);

plot(sol0log res,x=0..40,-3.5..-6,numpoints=200,
title="log(y)=abs (f(t) )modele Stokes", thickness=2) ;
plot(solllog res,0..40,-3.5..-6,

numpoints=200, title="log(y)=abs (f(t))modele

Abraham", thickness=2) ;

plot(sol2log res,0..40,-3.5..-6,

numpoints=200, title="log(y)=abs (f(t)) modele frottement



solide", thickness=2) ;

plot(sol3log res,0..40,-3.

5..-6,

numpoints=200,title="log(y)=abs (f(t)) modele frottement
solide+Stokes", thickness=2) ;
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"C fini";

0
Eq0 = m (D )(y)(X)+l’( (X)]+ky(X) 0

Eql=m (D" )(y)(x)

0
+.5 &gnum( (x)} pSA4| 1+

b

pcha( (x)j

n

2 8 2
(a_ y(X)j +ky(x)=0
X

Eq2 —m(D )(y)(x)+ks51gnum(a (x)j+ky(x) 0

Eq3=m (D")(y)(x) + ks signum(g y(x)) +r (g y(x)) +ky(x)=0
Ox Ox

m :=.03

k=12

p = 1000
n :=.002
dia := .02
ks :=.001

A :=.29238
b :=9.06
§:=.0001000000000 7t

r:=.004

r_stokes :=.000376991
A =.06666666665
freq = 1.006
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