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%) T ¥
Yanda sematik gosterimi verilen siispansiyon sisteminin, dinamik
denklemleri Newton’un ikinci yasasinin, x ve y yer degistirmelerinin
durgunlukta, girisin yoklugunda 6l¢iildiigii varsayimiyla uygulanmasi ka [-:I b
ile asagidaki gibi bulunmustur.

Mk = ky(y = ) + b — ) + ky(u — %) m A

myy = —k,(y —x) —b(y — %)

a.) Denklemlerin Laplace doniisiimiini yapip, gerekli cebirsel ki
manipiilasyonlari kullanarak Y (s)/U(s) arasindaki transfer b
fonksiyonunu bulunuz.

b.) Sistemin blok diyagramini X(s), Y(s) ve U(s) arasindaki
iligkileri detayli olarak gorecek sekilde ¢iziniz.

Cevap:
mys2X(s) = k(Y (s) = X(5)) + b(sY(s) = sX(5)) + k1 (U(s) — X(5))

[mys? + bs + (kq + k2)|X(s) — (bs + k)Y (s) = k,U(s) (1)

m,s?Y(s) = —k,(Y(s) = X(s)) — b(sY (s) — sX(5))
(mys® + bs + k)Y (s) = (bs + kz)X(s) (2)
(2)’den X (s) ¢ekilip (1)’de yerine konulursa

m,s? + bs + k,

X == '®

mys? + bs + k,

2
[mys®+ bs + (ky + k)] bs K,

Y(s) — (bs+ ky)Y(s) = k U(s)

[(mys2 + bs + (ky + k) )(mys? + bs + ky) — (bs + ky)(bs + k)Y (s) = ky(bs + ky)U(s)

Y(s) ky(bs + k3)
U(s) ~ [(mys? + bs + (ky + ky))(mys? + bs + ky) — (bs + ky) (bs + k)]




Y(s) ki(bs + k)
U(s) [(mlsz(mzsz + bs + ky) + bs(m,s? + bs + ky) + (ky(mys? + bs + ky) + ky(m,s? + bs + kz))) — (bs + ky)(bs + kz)]

Y(s) ki(bs + k)

U(s) [(mymys* + mybs® + myk,s2 + mybs3 + b2s2 + k,bs + myk;s2 + kybs + kyky + mykys2 + kybs + k2) — (b2s2 + 2bk,s + k2)]

Y(s) ki(bs + k)
U(s) [(mymys* 4+ mybs3 + mik,s? + mybs3 + myk 2 + kybs + kik, + myk,s52)]

Y(s) ky(bs + kz)
U(s) mymyst+ (my +my)bs3 + (myky + (Mg + my)ky)s? + kybs + ki k,




[mys? + bs + (kq + k)| X(s) — (bs + k)Y (s) = k,U(s) (1)

(mys? + bs + k)Y (s) = (bs + kz)X(s) (2)
U(S) kl X(s) m252 + bs + kz Y(S)
=P m;s2 + bs + (k; + k) bs + k, g

bs + k,
mys2 + bs + (ky + k, J¢

OR



U(s)

1

mys? + bs + (ky + k)

X(s)

m,s? + bs + k,

bs + k,

Y(s)

bs+k, |g




