MAE 106 Laboratory Exercise #5 Post-Quiz 10D pis' poss, bl
PD Motor Position Control System
In this lab you built a control system to make a motor shaft move to a commanded position.

) O 1. What do “P” and “D” stand for in “PD Motor Position Control”?
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] O 2. Write a PD control law in the box, where

Where 6 = actual motor angular position
84 = desired motor angular position l = "kP(Q" Q:I) (0/9
@ = actual motor angular velocity
K, = position error gain (K>0) T - _ .
Ky = derivative gain (Ks>0) Kp [9 €d) &l &

T = desired motor torque
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/ 5 3. Identify three errors in this attempt at a PD control circuit:o' T K‘P ( 9d- @:3“*’ kd Jc'écé - é)
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{ O 4. A key point of the lab was that the controlled system acted dynamically like what kind of a
mechanical system?
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The gains K; and Ky determined the equivalent =4 F{ ness and 0‘4 Mmr’q of
the mechanical system.
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/ O 6. The desired angular position of the motor (8) is equivalent to the \Spf l‘;/)/q r es? / f";f.ﬂl

/D 7. Inthe iab, you measured the \5"'{‘0 response and the ‘Qr €auevic4  response
of the system. e 1 o
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5 8. In lab, what type of circuit element did you change to increase the damping of the system?
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9. Shown below is the predicted response of the system to a step change in 64. In four of

the boxes provided, label which response correspondsto {=0,{=0.7,{=1,{=2.
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/O 10. Shown to the right is the e
predicted scaling and phase —f j
shift for a sinusoidal input, for 1=T=,
0.1 £ {<1. In three of the 10 //\\‘/
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