EES571 Solution to Pre-Lab 2 (HW#9)
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1la) From Lab 1, our transfer function is Using phase variables, we

obtain the following SFG:
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1b) Note that y=V o, =210.86x1 and V, = K 8, = K N, 8, =K (9)§, =K, (OV,, /K, =

p
But from our state variable model, X, =X, and from Lab 1, Ky = 0.1842 vs/r and Kp=5.1394 v/r. Hence,

V¢=(0.1842)(9)(210.86)(x2)/(5.1394) = 68.0164x,. Thus, we can write the following similarity transformation
which relates our state variablesin part a) to the (measurable) physical state variables, [Vout V@,]T X

ot —TV°ut _| 1/ 21086 0 Vou Plugging this similarity transformation int stat
. | z=T|\, |7 0 1/680164 V., ugging this similarity transformation into our state

g
model from part @) produces the following new state variable model in our physical state variables, [V ou Vg]T :
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2a) The block diagram for the Motomatic Servo-system is:
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2b) To find the overall transfer function, we can first convert thisto the following SFG:
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By Mason’s SFG Formula, the overall transfer function is:
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2¢) From the SFG and Mason’s Gain Formula, we see that:

V,(s) TA TA
g — n—n _ "171 —
Vin(9) =2 N where T;=G1G2G3G4G8 and
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2d) From the block diagram, 4 = . If we hold the motor shaft and prevent it from turning,
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then we force Vj, to be zero. Thus, a(9) = . If Vaissinusoidal, then we obtain two equations using
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