Worksheet-3

Tape drive schematic
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angular velocities of the two wheels are in the directions shown by
the arrows.

J1
By
T
K

=5x10"° kg - m?, motor and capstan inertia
=1x10"2 N-m - sec, motor damping
=2x10?m

=3x102N- m/A, motor — torque constant

K =2x10* N/m
B =20 N/m - sec

=2x%x102m

2
Jo =2x107° kg - m?
By =2x 1072 N-m - sec, viscous damping, idler

F =6 N, constant force

&1 = tape velocity N/sec (variable to be controlled)

(b) Write the equations in state-variable form as a set of first-order dif-
ferential equations. Use the variables (x1,w1, 2, w2, 44).

(c) Use the values in part (a) and use MATLAB to find the response of

1 to a step input in i,.

Solution:
_|§(X1_X2) _K(Xz_ 1) R
-B(X -%) - B(X, - X
h
\ /— B, -B,w, K
Tm = Ktia F

(a)
Jiwr = T — Biwi — [B(i1 — d2) + K (z1 — x2)] 11
Jowy = —Bowy — [B (Cﬁ’z — fL’]_) + K (3;‘2 — .%'1)] ro + Fry
Tn = K,
T = rwi
.i‘z = TaWw2



