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Exercicio 1)

M =200 kg;
J=3512kgm’;

L I In J [,=08m;
r=0.8m;

ks =10.000 N/m;
M, J ks = 10.000 N/m;

) VA v b =200 Ns/m;
Vi B B A 5
,,4__/,4__‘[_ rrrrrrrrrrrrrrr e L— ———————— by = 200 Ns/m:

vy = 10 m/s;

h 4
r

A dedugado das equagdes diferenciais que regem o problema do % carro foram
obtidas e serdo disponibilizadas no presente relatério. Serdo realizadas 3 simulagdes
com diferentes entradas:

» Simulagdo 1:
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» Simulacdo 2:

ve = sen(9,8995t) ; vp = sen(9,8995t)

» Simulagdo 3:
ve = sen(4,9875t) ; vp = —sen(4,9875)



wogwl
CQ/DQL@ Musa Komi 107 73798

J
B L
R' . . O},{ £
Rz 5, G ks(ﬁ.wubam-xo)
A o

° Do TOMA adslande Cama L(\@Q@ & Bévwemah
S

o]
Me™ = gm (6/4) 2 &5 + .44

T. Wk
~3

Me"% 3 E

FAF . uA@n Dol by (e 0573 7

(a0,
\+E¥7 Q)i ¢ (Ks(Yn Yp).;g\
Mg

*+ ak '\(Bv)//
A A(xA-Yc)kdw(x* “Xe

G/hm )k‘/QBKB(XB‘YD)k-RBLE ‘,\YB'YD)"(

n?

J ('U=XAKA(XA-Xc)*XBkB()(B-YD>*jALA(X.A'i(c>‘./?BLB(YS YO)
°0L9® TMR:

R=MQs — M. Ve - -KA()(A-Yc)-LA(X-A-).(c)*KB(VB-XD)
‘LB(Y‘s-YD)

° J s Lomtrralics,

f/':,:\/o+u7A(P 0)

VA} ch + LUI(A( X@ /omy/)l\/eé V(;J +wk"(ﬂac»ow498wﬂ

Vi \/G-(,Uy <& Vg Ve - laul IV&-V(;-lwyﬂ")‘ YB Ve Autw




dDome sromura :

Xas= Ve-Jaw

\(Bz\/(;-*XB(U

vc s - Kaxy - Ke Ya -h(\/c—&nw) “l’_“(VG*QBw)
M M M M
KAYc+K9 / ;

W K\;’i% - Rako xo + Jaba (Ve- L) - ke (v fs )
J > =3

.QAKA
L2 Y ,? * 2
= +B?K5YD‘XAU—LA\(C+&§_EYD

%] [ o i
X5 [ ®) g : ) X A by n g
. : . Ls y @) 0o ©
u.j R“,: jz/M = (L;:\Lt) bARA bels v, [ K b o
i 3 Ko K7 Lk L
T L L}%Lr . (AA‘Q\‘;LBJ?:). j W RA: R/VI'(; - B/M
B QLLA XBL

OB%: e 1 Yo el
| 22 gsmifida,
qw. \(c(l)’f

OBSQ:]’WO{Q l do D -
V. Xk

P

N

J

¥ ./Q&m? ‘y(mmod@ Xc(c),g Y @,

Xc
(t)dt & Yp(t) f XD(—)dz—




» Resultado da simulagdo 1:

Welocidade do centro de massa
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» Resultado da simulagdo 2:

Welocidade do centro de massa
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» Resultado da simulagdo 3:

Welocidade do centro de massa
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e Diagramas de Bode obtidos:

o .
+* Diagrama de Bode para xa:
Diagrama de Bode para xa
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Diagrama de Bode para xb
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+» Diagrama de Bode para vg:

Diagrama de Bode para vg
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Diagrama de Bode paraw
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+» Cddigo elaborado para a tarefa 1:

( 0);



//Pardametros da situgdo:

M =200; //Massa [kg]

] =512; //Momento de inércia[kg m"2]

1A = 0.8; //Comprimento A [m]

IB = 0.8; //Comprimento B [m]

kA =10000; //Constante eldstica A [N/m]

kB = 10000; //Constante elastica B [N/m]

bA = 200; //Coeficiente de amortecimento [N.s/m]
bB = 200; //Coeficiente de amortecimento [N.s/m]
vH = 10; //Velocidade horizontal [m/s]

td = (1A + 1B)/vH; //Tempo de resposta de D [s]

//Condigbes de simulagdo:
t_inicial = 0;

t_final = 1;

t = linspace(t_inicial,t_final, 1000);
simulagdo = 3;

//Condigbes iniciais:
xA0 = 0;
xB0 = 0;
vGO = 0;
w0 =0;

//Input das entradas:
if simulagao == 1 then
function fun=ul(t), fun = t, endfunction

if t <td then

function fun=u2(t), fun = 0, endfunction
else

function fun=u2(t), fun = t, endfunction
end

function fun=u3(t), fun = 1, endfunction

ift <td then

function fun=u4(t), fun = 0, endfunction
else

function fun=u4(t), fun = 1, endfunction
end

elseif simulagao == 2 then
function fun=ul(t), fun = -cos(9.8995*t)/9.8995, endfunction
function fun=u2(t), fun = -cos(9.8995*t) /9.8995, endfunction
function fun=u3(t), fun = sin(9.8995*t), endfunction
function fun=u4(t), fun = sin(9.8995*t), endfunction

elseif simulagdo == 3 then
function fun=ul(t), fun = -cos(9.8995*t) /4.9875, endfunction
function fun=u2(t), fun = cos(4.9875*t)/4.9875, endfunction
function fun=u3(t), fun = sin(4.9875*t), endfunction



function fun=u4(t), fun = -sin(4.9875*t), endfunction
end

//Defini¢do do vetor de estados:
funcprot(0)
function dy=estados(t, y)
dy(1) =y(3) - 1A%y (4);
dy(2) = y(3) + IB*y(4);
dy(3) =-(kA/M)*y(1) - (kB/M)*y(2) - ((bA + bB)/M)*y(3) + ((bA*IA -
bB*IB)/M)*y(%) + (kA/M)*ul(t) + (kB/M)*u2(t) + (bA/M)*u3(t) +
(bB/M)*u4(t);
dy(4) = (1A*kA/])*y(1) - (IB*kB/])*y(?) + ((1A*bA - 1B*bB)/])*y(3) -
((bA*IA"2 - bB*IB"2) /M)*y(4) - (1A*kA/])*ul(t) + (1IB*kB/])*u2(t) -
(1A*bA/])*u3(t) + (IB*bB/])*u4(t);
endfunction

result = ode([xA0;xB0;vGO;w0],0,t,estados);

xA =result(1,);
xB =result(2,);
vG = result(3,);
w =result(4,:);

scf(1)

xtitle("Velocidade do centro de massa");
xlabel("Tempo [s]");

ylabel("Velocidade [m/s]");
plot(tvG);

scf(2)

xtitle("Velocidade angular do corpo");
xlabel("Tempo [s]");
ylabel("Velocidade angular [rad/s]");
plot(tw);

//Andlise das fungées de transferéncia:
A=10,0,1,-14;0,0,1,1B;-kA/M,-kB/M,-(bA+bB) /M, (bA*IA - bB*IB) /M;1A*kA/],-
1B*kB/],(1A*bA-1B*bB)/],-(bA*1A*2 + bB*IB"2) /]];

B =1[0,0,0,0;0,0,0,0;kA/M,kB/M,bA/M,bB/M;-1A*kA/],1B*kB/],-1A*bA/],1B*bB/]|;
sl =syslin('¢,AB,[1,1,1,1]);

h = ss2tf(sl);

scf(3);
bode(h(1,1));
xtitle("Diagrama de Bode para xa");

scf(4);
bode(h(1,2));
xtitle("Diagrama de Bode para xb");



scf(5);
bode(h(1,3));
xtitle("Diagrama de Bode para vg");

scf(6);
bode(h(1,4));
xtitle("Diagrama de Bode para w");
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