	24-451
	           Feedback Control Systems

	Fall 2000


Homework #4 Solutions
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4. Nise 2.46

46.
For the rotating load, assuming all inertia and damping has been reflected to the load,

(Jequ2+Dequ)9L(s) + F(s)r = Teq(s), where F(s) is the force from the translational system, r=2 is
the radius of the rotational member, JeqL is the equivalent inertia at the load of the rotational load and
the armature, and Deq_ is the equivalent damping at the load of the rotational load and the armature.
Since Jegr = 1(2)2 +1 = 5, and DegqL = 1(2)2 +1 = 5, the equation of motion becomes, (552+55)0] (s)
+ F(s)r = Teq(s). For the translational system, (s%+s)X(s) = F(s). Since X(s) = 201 (s), F(s) =
(s2+5)26 (s). Substituting F(s) into the rotational equation, (9s2+9s) 81 (s) = Teq(s). Thus, the

equivalent inertia at the load is 9, and the equivalent damping at the load is 9. Reflecting these back to

K
the armature, yields an equivalent inertia of 2 and an equivalent damping of 3— . Finally, R—t =1; Ky
a
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